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[bookmark: _Toc277850338]Introduction

EOSDIS generates, archives, and distributes massive amounts of Earth Science data via its DAACs. Reliable, consistent and high-quality metadata are essential to enable cataloging, discovery, access, and understanding of these data.

EOSDIS is developing conceptual models for the metadata that it archives and maintains in order to increase the quality and consistency of its metadata holdings. These models aim to document vital elements included in EOSDIS metadata standards and unify them in core fields useful for data discovery and service descriptions. Overall, this forms a unified model, aptly named the Unified Metadata Model (UMM), which has been developed as part of the EOSDIS Metadata Architecture Studies (MAS I and II) conducted between 2012 and 2013.

The UMM will drive search and retrieval of metadata cataloged in the Common Metadata Repository (CMR). This document is intended to serve as a reference model for geospatial science metadata for collections. This reference model is referred to as the UMM-C, where ‘C’ indicates that this is the collection model. The UMM-C attempts to unify several metadata models (DIF, ECHO, EMS, ISO 19115-2). The model breaks down collections into elements or classes closely aligned and directly applicable to ISO 19115-2 Geographic Information Metadata schema. 

This document provides a description and analysis of each element, and mentions any conflicts that may have been identified by the unification process along with applicable recommendations.  A reconciliation process will be developed to handle these conflicts.  The details of this reconciliation process will be developed on a provider-by-provider basis.

Each class or field has a set of associated tags that can be used to understand various aspects of the field. Some fields are identified as being part of a controlled vocabulary providing a uniform way of classifying and describing all EOSDIS metadata.

[bookmark: _GoBack]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:1] is the results of efforts of the group assembled for the Metadata Evolution for NASA Data Systems (MENDS)[footnoteRef:2]. [1:  This translation can be found at https://cdn.earthdata.nasa.gov/iso/resources/transforms/ ]  [2:  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: _Toc277850339]Feedback
Questions, comments and recommendations on this model should be directed to support@earthdata.nasa.gov 


[bookmark: _Toc277850340]Metadata Concept Relationships and Related Documentation
Any collection instance governed by the UMM-C may have relationships to other metadata models. As shown in Figure 1 below, each collection may have child granules, associated collections and may even include a parent collection that can serve as a discovery mechanism for closely related data products. In addition, each collection has an instance of a “meta-metadata”, which has its own model, the UMM-M. Both the granule model (UMM-G) and the meta-metadata model (UMM-M) are documented separately. Additionally, this model and related documentation will be governed by the CMR Life cycle, documented separately.

[image: Macintosh HD:Users:kbaynes:Downloads:Figure 1 - UMM-C Relationships - New Page.png]
Figure 1: UMM-C Relationships


[bookmark: _Toc277850341]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
· Path Mapping: Gives an XPath[footnoteRef:3] for this element in DIF, Extended DIF 10, ECHO, EMS, and ISO 19115-2 metadata XML representations. This can be seen as the “crosswalk” for this element. Not all elements have mappings in all formats. Sometimes fields may have multiple mappings. [3:  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 “crosswalked” data formats documenting sample values for the element. Whenever possible, a URL to the specific collection used for the metadata snippet is provided. ISO 19115-2 snippets 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:4] 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. [4:  http://www.w3schools.com/schema/el_choice.asp ] 

[bookmark: h.xyy8lpoabjiu]


[bookmark: _Toc277850342]Collection Metadata Conceptual Model

[image: ]
[bookmark: h.7qchtq9lrof5]Figure 2: Overall Collection Model



[bookmark: _Toc277850343]Metadata Information
[image: ]
Figure 3: Metadata Information

[bookmark: _Toc277850344]Data Set Language
Path
	DIF
	/DIF/Data_Set_Language

	Extended DIF
	/DIF/Data_Set_Language

	ECHO
	N/A

	ISO 19115-2
	/gmi:MI_Metadata/gmd:language/gco:CharacterString

	EMS
	N/A



 
Description
The language used in the collection.
 
 
Cardinality
0..1
 
Tags
Controlled Vocabulary, Faceted, Recommended
 
Examples
DIF
	<Data_Set_Language>English</Data_Set_Language>



ISO 19115
	<gmd:language>
      <gco:CharacterString>eng</gco:CharacterString>
</gmd:language>



Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/CIESIN_SEDAC_ENTRI_TEXTS_COL
DIF 10 - Example based on schema with data from DIF 9.9 record.
ISO 19115-2- https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C179003030-ORNL_DAAC.iso

 
Analysis
This field is not controlled.   
 
Recommendations
Recommend that the value for this class be selected from the ISO 639[footnoteRef:5] language code list.  [5:  http://en.wikipedia.org/wiki/ISO_639 ] 

 
[bookmark: _Toc277850345]Metadata Standard Name
Path
	DIF
	/DIF/Metadata_Name

	Extended DIF
	/DIF/Metadata_Name

	ECHO
	/Collection/MetadataStandardName

	ISO 19115-2
	/gmi:MI_Metadata/gmd:metadataStandardName/gco:CharacterString

	EMS
	N/A



 
Description
This field refers to the name of the metadata convention used to represent the metadata in its current format. If the metadata is translated into a different format (e.g. ECHO10 to ISO 19115-2), the metadata standard name will be the new format.
 
 
Cardinality
1
 
Tags
Required, Controlled Vocabulary, Faceted
 
Examples
DIF
	<Metadata_Name>CEOS IDN DIF</Metadata_Name>



ECHO
	<MetadataStandardName>standard name</MetadataStandardName>



ISO 19115-2
	<gmd:metadataStandardName>
      <gco:CharacterString>ISO 19115-2 Geographic Information - Metadata Part 2 Extensions for imagery and gridded data</gco:CharacterString>
</gmd:metadataStandardName>



Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/CIESIN_SEDAC_ENTRI_TEXTS_COL
DIF 10 - Example based on schema with data from DIF 9.9 record.
ECHO 10 - Example based on schema. Data does not yet exist.
ISO 19115-2- https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C179003030-ORNL_DAAC.iso

 
Analysis
Metadata Standard Name and Metadata Standard Version are required in the DIF.
 
Recommendations
The controlled vocabulary list will include all metadata standard names supported by the CMR (as noted above). 

Future revisions of this model should explore adding a Native Metadata Standard Name and Native Metadata Standard Version. In addition, while this field is currently marked as “Required” future revisions should consider making it optional.
 
[bookmark: _Toc277850346]Metadata Standard Version
Path
	DIF
	/DIF/Metadata_Version

	Extended DIF
	/DIF/Metadata_Version

	ECHO
	/Collection/MetadataStandardVersion

	ISO 19115-2
	/gmi:MI_Metadata/gmd:metadataStandardVersion/gco:CharacterString

	EMS
	N/A



 
Description
This field holds a version of the metadata schema used to represent the metadata in its current format. If the metadata is translated into a different format (e.g. ECHO10 to ISO 19115-2), the metadata standard version will match the new format.
 
 
Cardinality
1
 
Tags
Required
 
Examples
DIF
	<Metadata_Version>VERSION 9.8.4</Metadata_Version>



ECHO
	<MetadataStandardVersion>10</MetadataStandardVersion>



ISO 19115-2
	<gmd:metadataStandardVersion>
      <gco:CharacterString>ISO 19115-2:2009(E)</gco:CharacterString>
</gmd:metadataStandardVersion>



Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/CIESIN_SEDAC_ENTRI_TEXTS_COL
DIF 10 - Example based on schema with data from DIF 9.9 record.
ECHO 10 - Example based on schema. Data does not yet exist.
ISO 19115-2- https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C179003030-ORNL_DAAC.iso

 
Analysis
Metadata Standard Name and Metadata Standard Version are required in the DIF. 
 
Recommendations
Future revisions of this model should explore adding a Native Metadata Standard Name and Native Metadata Standard Version. In addition, while this field is currently marked as “Required” future revisions should consider making it optional.


[bookmark: _Toc277850347]Metadata Revision Dates
Path
	DIF
	/DIF/DIF_Creation_Date
/DIF/Last_DIF_Revision_Date

	Extended DIF
	/DIF/DIF_Creation_Date
/DIF/Last_DIF_Revision_Date
/DIF/Data_Provider_Timestamps

	ECHO
	/Collection/InsertTime
/Collection/LastUpdate
/Collection/RevisionDate
/Collection/DeleteTime

	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
/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:citation/gmd:CI_Citation/gmd:date/gmd:CI_Date/gmd:date/gmd:dateType/gmd:CI_DateTypeCode

codeListValue varies.

	EMS
	N/A



 
Description
This field contains dates the metadata data was created, updated, or deleted. The provider can also give a description of the change. 
 
 
Cardinality
1..*
 
Tags
Required (Creation Date Only)
 
Examples
DIF
	<DIF_Creation_Date>2002-08-21</DIF_Creation_Date>
<Last_DIF_Revision_Date>2014-05-28</Last_DIF_Revision_Date>



ECHO
	<InsertTime>2008-12-02T00:00:00.000Z</InsertTime>
<LastUpdate>2008-12-02T00:00:00.000Z</LastUpdate>
<RevisionDate>2008-12-02T00:00:00.000Z</RevisionDate>



ISO 19115-2
	<gmd:date>
 <gmd:CI_Date>
   <gmd:date>
     <gco:DateTime>2008-12-02T00:00:00.000Z</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>
<gmd:date>
 <gmd:CI_Date>
   <gmd:date>
     <gco:DateTime>2008-12-02T00:00:00.000Z</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>



Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/CIESIN_SEDAC_ENTRI_TEXTS_COL
DIF 10 - Example based on schema with data from DIF 9.9 record.
ECHO 10 - https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C179003030-ORNL_DAAC
ISO 19115-2- https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C179003030-ORNL_DAAC.iso

 
Analysis
Metadata revision dates exist in various places in these metadata schemas. ECHO tracks insert, update, revision and delete times while the DIF record tracks creation, revision and update timestamps. The definitions for each of these dates are slightly different.

All metadata dates have been consolidated under this element. They will be typed and will all be represented ISO 8601 date time conventions as part of the reconciliation process.
 
Recommendations
The date types should be reconciled using codes from the ISO 19115-1 CI_DateTypeCode codelist shown in the diagram below. 
 [image: ]
Source: ISO 19115-1:2014 Geographic Information -- Metadata 
Figure 4: CI_DateTypeCode List

[bookmark: _Toc277850348]Data Identification
[image: ]
Figure 5: Data Identification

[bookmark: _Toc277850349]Entry ID
Path
	DIF
	/DIF/Entry_ID

	Extended DIF
	/DIF/Entry_ID

	ECHO
	/Collection/ShortName
with
/Collection/VersionId

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

	EMS
	product



 
Description
This field represents a collection identifier for the metadata record in the CMR. 
  
Cardinality
1
 
Tags
Required, Keyword Search, Parameter Search, Normalize
 
Examples
DIF
	<Entry_ID>CIESIN_SEDAC_ENTRI_TEXTS_COL</Entry_ID>



ECHO
	<Collection>
  <ShortName>CIESIN_CHRR_NDH_CYCLONE_HFD</ShortName>
  <VersionId>1.0</VersionId>
  ...
</Collection>



ISO 19115-2
	<gmd:identifier>
  <gmd:MD_Identifier>
     <gmd:code>
        <gco:CharacterString>CIESIN_CHRR_NDH_CYCLONE_HFD</gco:CharacterString>
     </gmd:code>
...
  </gmd:MD_Identifier>
</gmd:identifier>

and

<gmd:CI_Citation>
   <gmd:title>
      <gco:CharacterString>CIESIN_CHRR_NDH_CYCLONE_HFD &gt; Global Cyclone Hazard Frequency and Distribution</gco:CharacterString>
   </gmd:title>
   ...
</gmd:CI_Citation>



EMS Flat File
	aq3_dysm



Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/CIESIN_SEDAC_ENTRI_TEXTS_COL
DIF 10 - Example based on schema with data from DIF 9.9 record.
ECHO 10 - https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C179001766-SEDAC
EMS - NSIDCV0 flat file
ISO 19115-2- https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C179001766-SEDAC.iso

 
Analysis
The Entry_ID for the GCMD is determined by the metadata author or data center contact personnel and may be identical to identifiers used by the data provider's data center or organization. For ECHO, the data providers provide both shortName and versionId of the product to ECHO. Combined, these uniquely identify the metadata record. EMS has an attribute called Product provided by the data providers, which refers to a product identifier and is equivalent to the shortName. Currently for EMS, product + provider uniquely identify the collection. This field is known as the “Resource Title” in the ISO 19115 parlance.

The CMR system will assure uniqueness by associating each EntryID with a Provider ID and Concept Type. Example: Provider ID/Concept ID/Entry ID. Provider ID and Concept ID will be determined at ingest.
 
Recommendations
The Entry ID field should be supplied by the provider and should be required by the CMR to be unique to that provider. If a new product is created with a different product version, a new Entry ID should be supplied with the new metadata record. Providers use the Provider ID/Concept ID/Entry ID triplet to reference their metadata and specify a unique reference in order to create associations to parent records or other collection metadata records. The Provider ID/Concept ID/Entry ID triplet will provide uniqueness across the system, while allowing providers to utilize their own internal entry identifiers even if other providers have already used that identifier in the system. 

The Entry ID will be reconciled as metadata records converge on the UMM-C and begin using the CMR for ingesting their metadata holdings.

Future revisions of the UMM-C should explore including an authority attribute or subfield. This will ensure that the source and authority of the Entry ID is unambiguous to users. Until that time, the following fields can be used to identify the source:
The Concept ID, an internal key used by the CMR as a primary key to each concept instance within the system 
The distributor or archive center from the Organization field, defined later in the document
 
[bookmark: _Toc277850350]Entry Title
Path
	DIF
	/DIF/Entry_Title

	Extended DIF
	/DIF/Entry_Title

	ECHO
	/Collection/LongName 

	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:citation/gmd:CI_Citation/gmd:identifier/gmd:MD_Identifier/gmd:description
and
/gmi:MI_Metadata/gmd:fileIdentifier/gco:CharacterString (prefix: ‘gov.nasa.echo:’ )

	EMS
	MetaDataLongName



 
Description
The title of the collection described by the metadata.
  
Cardinality
1
 
Tags
Required, Keyword Search, Parameter Search, Normalize
 
Examples
DIF
	<Entry_Title>Socioeconomic Data and Applications Center (SEDAC) Collection of Treaty Texts</Entry_Title>



ECHO
	<Collection>
  ...
  <LongName>Global Cyclone Hazard Frequency and Distribution</LongName>
  ...
</Collection>



ISO 19115-2
	<gmd:identifier>
  <gmd:MD_Identifier>
...
     <gmd:description>
        <gco:CharacterString>Global Cyclone Hazard Frequency and Distribution</gco:CharacterString>
     </gmd:description>
  </gmd:MD_Identifier>
</gmd:identifier>

and

<gmd:CI_Citation>
   <gmd:title>
      <gco:CharacterString>CIESIN_CHRR_NDH_CYCLONE_HFD &gt; Global Cyclone Hazard Frequency and Distribution</gco:CharacterString>
   </gmd:title>
   ...
</gmd:CI_Citation>



EMS Flat File
	Aquarius L3 Gridded 1-Degree Daily Soil Moisture



Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/CIESIN_SEDAC_ENTRI_TEXTS_COL
DIF 10 - Example based on schema with data from DIF 9.9 record.
ECHO 10 - https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C179001766-SEDAC
EMS - NSIDCV0 flat file 
ISO 19115-2- https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C179001766-SEDAC.iso
 
Analysis
In ECHO, a collection has both a ShortName and LongName, as well as a DataSetId. This LongName is used to describe the contents of the data collection.  In ECHO there is field, DataSetId, used to specify a unique id for the collection. The DataSetId is constructed by appending the version id to the LongName and is not being mapped in the UMM-C, as it can be derived from other fields in the UMM-C. The The EMS calls the attribute MetaDataLongName, which is also the long name, associated with the collection.    In the DIF, the Entry_Title is simply the descriptive title that describes the collection.
 
Recommendations
Metadata should be reconciled to use the same title for each collection and be captured as part of the UMM's EntryTitle class.
 
[bookmark: _Toc277850351]Abstract
Path
	DIF
	/DIF/Summary/Abstract

	Extended DIF
	/DIF/Summary/Abstract

	ECHO
	/Collection/Description
/Collection/VersionDescription

	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:abstract/gco:CharacterString

	EMS
	N/A



 
Description
Abstract provides a brief description of the collection along with the purpose of the data. This helps potential users to determine if the data set is useful for their needs.
 
 
Cardinality
1
 
Tags
Required, Keyword Search, Markdown Support
 
Examples
DIF
	<Summary>
      <Abstract>The Socioeconomic Data and Applications Center (SEDAC) Collection of Treaty Texts consists of environmental treaty texts that are compiled in collaboration with the Columbia University Center for International Earth Science Information Network (CIESIN), United Nations Environmental Programme (UNEP), Tufts University's Fletcher School of Law and Diplomacy (FSLD), British Columbia Ministry of Environment, Lands, and Parks (BCMELP), Antarctic Cooperative Research Centre (ACRC) and American Society of International Law (ASIL). 

Full texts or a summary of treaties are available from the Socioeconomic Data and Applications Center (SEDAC) in Hypertext Markup Language (HTML) format via direct download from the Environmental Treaties and Resource Indicators (ENTRI) Query Service at http://sedac.ciesin.columbia.edu/entri/.</Abstract>
...
 </Summary>



ECHO
	<Description>
  The AMSR-E/Aqua Level-3 daily Snow Water Equivalent (SWE) product includes global
  SWE on Northern and Southern Hemisphere 25 km EASE-Grids, generated by the GSFC algorithm
  using Level-2A TBs.
</Description>
...
<VersionDescription>Transitional snow water equivalent (SWE) corrects for forest attenuation
  using forest fraction from MODIS 1 km IGBP Classes and forest density from MODIS 500 m UMD
  Vegetation Continuous Field; snow density climatology is used to convert snow depth to
  SWE.
</VersionDescription>



ISO 19115-2
	<gmd:abstract>
  <gco:CharacterString>The AMSR-E/Aqua Level-3 daily Snow Water Equivalent (SWE) product
     includes global SWE on Northern and Southern Hemisphere 25 km EASE-Grids, generated
     by the GSFC algorithm using Level-2A TBs. Version Description: Transitional snow
     water equivalent (SWE) corrects for forest attenuation using forest fraction from
     MODIS 1 km IGBP Classes and forest density from MODIS 500 m UMD Vegetation Continuous
     Field; snow density climatology is used to convert snow depth to
     SWE.</gco:CharacterString>
</gmd:abstract>         



Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/CIESIN_SEDAC_ENTRI_TEXTS_COL
DIF 10 - Example based on schema with data from DIF 9.9 record.
ECHO 10 - https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C179014688-NSIDC_ECS 
ISO 19115-2- https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C179014688-NSIDC_ECS.iso  

 
Analysis
Abstract information is found in both GCMD and ECHO.  In the GCMD it is represented by the Summary/Abstract or Summary field. ECHO's version of abstract is the Description class, which identifies the major emphasis of the content of the collection.
 
Recommendations
When reconciled by data providers, abstract should contain the more extensive documentation among ECHO and DIF versions of metadata for a given collection.
 
[bookmark: _Toc277850352]Purpose
Path
	DIF
	/DIF/Summary/Purpose

	Extended DIF
	/DIF/Summary/Purpose

	ECHO
	/Collection/SuggestedUsage

	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:purpose/gco:CharacterString

	EMS
	N/A



 
Description
This field contains suggested usage or purpose for the collection.
 
 
Cardinality
0..1
 
Tags
Keyword Search, Highly Recommended, Markdown Support
 
Examples
DIF
	<Summary>
  ...
  <Purpose>To provide search and retrieval of texts of multilateral environmental agreements (MEAs).</Purpose>
</Summary>



ECHO
	<SuggestedUsage>To serve a wide user community by providing composite Landsat images and raw data for urban areas that can be used in interdisciplinary studies of remote sensing and the environment.</SuggestedUsage>



ISO 19115-2
	<gmd:purpose>
  <gco:CharacterString>To serve a wide user community by providing composite Landsat images and raw data for urban areas that can be used in interdisciplinary studies of remote sensing and the environment.</gco:CharacterString>
</gmd:purpose>



Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/CIESIN_SEDAC_ENTRI_TEXTS_COL
DIF 10 - Example based on schema with data from DIF 9.9 record.
ECHO 10 - https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C179001954-SEDAC
ISO 19115-2- https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C179001954-SEDAC.iso

 
Analysis
Purpose information is found in both GCMD and ECHO.  In the GCMD it is represented by the Summary/Purpose field. ECHO's version of Purpose is the Suggested_Usage class, which identifies the major emphasis of the content of the collection. 
 
Recommendations
When reconciled by data providers, Purpose should contain the more extensive documentation among ECHO and DIF versions of metadata for given collection.
 
[bookmark: _Toc277850353]Organization
Path
	DIF
	/DIF/Data_Center
/DIF/Personnel

	Extended DIF
	/DIF/Organization/

	ECHO
	/Collection/ProcessingCenter
/Collection/ArchiveCenter
/Collection/Contacts/Contact/Role

	ISO 19115-2
	/gmi:MI_Metadata/gmd:dataQualityInfo/gmd:DQ_DataQuality/gmd:lineage/gmd:LI_Lineage/gmd:processStep/gmi:LE_ProcessStep/gmd:processor/gmd:CI_ResponsibleParty
with
/gmi:MI_Metadata/gmd:dataQualityInfo/gmd:DQ_DataQuality/gmd:lineage/gmd:LI_Lineage/gmd:processStep/gmi:LE_ProcessStep/gmd:processor/gmd:CI_ResponsibleParty/gmd:role/gmd:CI_RoleCode[@codeListValue=""processor""]
or
/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:descriptiveKeywords/gmd:MD_Keywords/gmd:keyword/gco:CharacterString
with
/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:descriptiveKeywords/gmd:MD_Keywords/gmd:keyword/gmd:type/MD_KeywordTypeCode[@codeListValue=""dataCenter""]
or
/gmi:MI_Metadata/gmd:contact
/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:CI_Citation/gmd:citedResponsibleParty

	EMS
	processingCenter
archiveCenter



 
Description
This field describes the data center, organization, or institution responsible for distributing, archiving, or processing the data. This field also includes a “Personnel” element inside the Organization structure.  
 
Cardinality
1..*
 
Tags
Required, Keyword Search, Parameter Search
 
Examples
DIF
	    <Data_Center>
      <Data_Center_Name uuid="8f0271eb-9444-48b9-9796-3f6213e447c3">
         <Short_Name>SEDAC</Short_Name>
         <Long_Name>Socioeconomic Data and Applications Center</Long_Name>
      </Data_Center_Name>
      <Data_Center_URL>http://sedac.ciesin.columbia.edu/</Data_Center_URL>
      <Data_Set_ID>CIESIN_SEDAC_ENTRI_TEXTS_COL</Data_Set_ID>
      <Personnel>
         <Role>DATA CENTER CONTACT</Role>
         <Last_Name>SEDAC USER SERVICES</Last_Name>
         <Email>ciesin.info@ciesin.columbia.edu</Email>
         <Phone>+1 845-365-8920</Phone>
         <Fax>+1 845-365-8922</Fax>
         <Contact_Address>
            <Address>61 Route 9W, P.O. Box 1000</Address>
            <City>Palisades</City>
            <Province_or_State>NY</Province_or_State>
            <Postal_Code>10964</Postal_Code>
            <Country>USA</Country>
         </Contact_Address>
      </Personnel>
   </Data_Center>



ECHO
	<ProcessingCenter>SEDAC</ProcessingCenter> 
<ArchiveCenter>SEDAC</ArchiveCenter>

<Contacts>
  <Contact>
          <Role>Archive</Role> 
          <HoursOfService>9:00 A.M. to 5:00 P.M., Monday to Friday</HoursOfService> 
          <OrganizationName>Socioeconomic Data and Applications Center (SEDAC)</OrganizationName> 
          <OrganizationAddresses>
                  <Address>
                          <StreetAddress>CIESIN, Columbia University, 61 Route 9W, P.O. Box 1000</StreetAddress>
                          <City>Palisades</City> 
                          <StateProvince>NY</StateProvince> 
                          <PostalCode>10964</PostalCode> 
                          <Country>USA</Country> 
                  </Address>
          </OrganizationAddresses>
          <OrganizationPhones>
                  <Phone>
                          <Number>+1 845-365-8920</Number> 
                          <Type>Telephone</Type> 
                  </Phone>
                  <Phone>
                          <Number>+1 845-365-8922</Number> 
                          <Type>Fax</Type> 
                  </Phone>
          </OrganizationPhones>
          <OrganizationEmails>
                  <Email>ciesin.info@ciesin.columbia.edu</Email> 
          </OrganizationEmails>
          <ContactPersons>
                  <ContactPerson>
                          <FirstName>SEDAC</FirstName> 
                          <MiddleName>User</MiddleName> 
                          <LastName>Services</LastName> 
                  </ContactPerson>
          </ContactPersons>
  </Contact>
</Contacts>



ISO 19115-2
	<gmd:CI_ResponsibleParty>
   <gmd:individualName>
      <gco:CharacterString>SEDAC User Services</gco:CharacterString>
   </gmd:individualName>
   <gmd:organisationName>
      <gco:CharacterString>Socioeconomic Data and Applications Center (SEDAC)</gco:CharacterString>
   </gmd:organisationName>
   <gmd:positionName gco:nilReason="missing"/>
   <gmd:contactInfo>
      <gmd:CI_Contact>
...
      </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="distributor">distributor</gmd:CI_RoleCode>
   </gmd:role>
</gmd:CI_ResponsibleParty>



EMS Flat File
	NSIDCV0



Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/CIESIN_SEDAC_ENTRI_TEXTS_COL 
DIF 10 - Example based on schema with data from DIF 9.9 record.
ECHO 10 - https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C179001954-SEDAC
EMS - NSIDCV0 flat file
ISO 19115-2- https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C179001954-SEDAC.iso

 
Analysis
Organization information is found in both GCMD and ECHO.   ECHO has this information in a couple places.   ECHO's Contact class includes a number of different organization contacts such as producer, archiver, distributor or data originator.   ECHO also has two attribute called processingCenter and archiveCenter.   GCMD stores organization information in the Data_Center class, where it includes the distributor's name and contact information.

EMS requires two values in the metadata, one the processing center and second the archive center. Currently EMS validates archive center values against the metadata root file name that contains data provider name. This name is supposed to be the same as the archive center.

 
Recommendations
Each Organization should include an associated role. Role should be repeatable in order to cover cases where the same organization is responsible for cataloging, archiving, and distributing the data. Otherwise the entire Organization class can be repeated if they are different. It will also include other attributes defining the name of the organization as a controlled value along with its URL and contact information.  

EMS can use CMR data provider name as the archive center for that product and retrieve processing center from the list of the organization categorized as processing center for that product. If the processing center is not available, EMS can use an “N/A” value. CMR should develop a mapping of CMR and EMS data providers.

In a future revision of the UMM-C, Organization and Personnel should be collapsed into a single field, such as “Responsible Party” to streamline the model. This also puts it more in alignment with ISO 19115 usage. 

 
[bookmark: _Toc277850354]Personnel
Path
	DIF
	/DIF/Personnel

	Extended DIF
	/DIF/Personnel
/DIF/Organization/Personnel

	ECHO
	/Collection/Contacts/Contact

	ISO 19115-2
	/gmi:MI_Metadata/gmd:contact/gmd:CI_ResponsibleParty/
or
/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:citation/gmd:CI_Citation/gmd:citedResponsibleParty/gmd:CI_ResponsibleParty/
or
/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:pointOfContact/gmd:CI_ResponsibleParty/
or
/gmi:MI_Metadata/gmd:distributionInfo/gmd:MD_Distribution/gmd:distributor/gmd:MD_Distributor/gmd:distributorContact/gmd:CI_ResponsibleParty/

	EMS
	N/A



 
Description
Identifies persons related to this collection. Personnel can be in many roles, including:

Investigator: The person who headed the investigation or experiment that resulted in the acquisition of the data described (i.e., Principal Investigator, Experiment Team Leader).

Technical Contact: The person who is knowledgeable about the technical content of the data (quality, processing methods, units, available software for further processing).

Metadata Author: The person who is responsible for the content of the Metadata. If the responsibility shifts from the original author to another person, the Personnel should be updated to the new responsible person. 
 
Cardinality
0..*
 
Tags
Controlled Vocabulary, Recommended
 
Examples
DIF
	<DIF>
   <Personnel>
      <Role>TECHNICAL CONTACT</Role>
      <Last_Name>SEDAC USER SERVICES</Last_Name>
      <Email>ciesin.info@ciesin.columbia.edu</Email>
      <Phone>+1 845-365-8920</Phone>
      <Fax>+1 845-365-8922</Fax>
      <Contact_Address>
         <Address>61 Route 9W, P.O. Box 1000</Address>
         <City>Palisades</City>
         <Province_or_State>NY</Province_or_State>
         <Postal_Code>10964</Postal_Code>
         <Country>USA</Country>
      </Contact_Address>
   </Personnel>
   <Personnel>
      <Role>DIF AUTHOR</Role>
      <Last_Name>CIESIN METADATA ADMINISTRATION</Last_Name>
      <Email>metadata@ciesin.columbia.edu</Email>
      <Phone>+1 845-365-8988</Phone>
      <Fax>+1 845-365-8922</Fax>
      <Contact_Address>
         <Address>61 Route 9W, P.O. Box 1000</Address>
         <City>Palisades</City>
         <Province_or_State>New York</Province_or_State>
         <Postal_Code>10964</Postal_Code>
         <Country>USA</Country>
      </Contact_Address>
   </Personnel>
</DIF>




ECHO
	 <Contacts>
  <Contact>
   <Role>DATA CENTER CONTACT</Role>
   <OrganizationAddresses>
    <Address>
     <StreetAddress>ORNL DAAC User Services Office, P.O. Box 2008, MS 6407, Oak Ridge National
      Laboratory</StreetAddress>
     <City>Oak Ridge</City>
     <StateProvince>Tennessee</StateProvince>
     <PostalCode>37831-6407</PostalCode>
     <Country>USA</Country>
    </Address>
   </OrganizationAddresses>
   <OrganizationPhones>
    <Phone>
     <Number>(865) 241-3952</Number>
     <Type>Direct Line</Type>
    </Phone>
    <Phone>
     <Number>(865) 574-4665</Number>
     <Type>Fax</Type>
    </Phone>
   </OrganizationPhones>
   <OrganizationEmails>
    <Email>ornldaac@ornl.gov</Email>
   </OrganizationEmails>
   <ContactPersons>
    <ContactPerson>
     <FirstName>PLEASE CONTACT</FirstName>
     <LastName>ORNL DAAC User Services</LastName>
    </ContactPerson>
   </ContactPersons>
  </Contact>
 </Contacts>



ISO 19115-2
	<gmd:distributionInfo>
      <gmd:MD_Distribution>
         <gmd:distributor>
            <gmd:MD_Distributor>
               <gmd:distributorContact>
                  <gmd:CI_ResponsibleParty>
                     <gmd:individualName>
                        <gco:CharacterString>PLEASE CONTACT ORNL DAAC User Services</gco:CharacterString>
                     </gmd:individualName>
                     <gmd:organisationName gco:nilReason="missing"/>
                     <gmd:positionName gco:nilReason="missing"/>
                     <gmd:contactInfo>
                        <gmd:CI_Contact>
                           <gmd:phone>
                              <gmd:CI_Telephone>
                                 <gmd:voice>
                                    <gco:CharacterString>(865) 241-3952</gco:CharacterString>
                                 </gmd:voice>
                                 <gmd:voice>
                                    <gco:CharacterString>(865) 574-4665</gco:CharacterString>
                                 </gmd:voice>
                              </gmd:CI_Telephone>
                           </gmd:phone>
                           <gmd:address>
                              <gmd:CI_Address>
                                 <gmd:deliveryPoint>
                                    <gco:CharacterString>ORNL DAAC User Services Office, P.O. Box 2008, MS 6407, Oak Ridge National Laboratory</gco:CharacterString>
                                 </gmd:deliveryPoint>
                                 <gmd:city>
                                    <gco:CharacterString>Oak Ridge</gco:CharacterString>
                                 </gmd:city>
                                 <gmd:administrativeArea>
                                    <gco:CharacterString>Tennessee</gco:CharacterString>
                                 </gmd:administrativeArea>
                                 <gmd:postalCode>
                                    <gco:CharacterString>37831-6407</gco:CharacterString>
                                 </gmd:postalCode>
                                 <gmd:country>
                                    <gco:CharacterString>USA</gco:CharacterString>
                                 </gmd:country>
                                 <gmd:electronicMailAddress>
                                    <gco:CharacterString>ornldaac@ornl.gov</gco:CharacterString>
                                 </gmd:electronicMailAddress>
                              </gmd:CI_Address>
                           </gmd:address>
                           <gmd:hoursOfService gco:nilReason="missing"/>
                           <gmd:contactInstructions gco:nilReason="missing"/>
                        </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="distributor">distributor</gmd:CI_RoleCode>
                     </gmd:role>
                  </gmd:CI_ResponsibleParty>
               </gmd:distributorContact>



Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/CIESIN_SEDAC_ENTRI_TEXTS_COL 
DIF 10 - Example based on schema with data from DIF 9.9 record.
ECHO 10 - https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C179003030-ORNL_DAAC
ISO 19115-2- https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C179003030-ORNL_DAAC.iso

 
Analysis
Both DIF and ECHO contain contact information.   ECHO's Contact types include: producer, archiver, distributor or data originator.   DIF's Contact types include: investigator, technical contact, DIF author.   The DIF also embeds a Personnel class within the Data_Center and it uses a type called Data_Center_Contact.
 
Recommendations
ECHO's Collection/Contact class really describes organizations and their contacts more so than individuals. Therefore the UMM includes both a Personnel class and an Organization class that includes a Personnel attribute that is associated with the organization.

One of the requirements within the UMM is to provide a way to reference contacts as controlled entities in order to provide a consistent and uniform set of contacts across all metadata.   This will allow a single update (email change, phone number, address change, etc.) and all metadata referencing that contact entity will automatically be updated.   Therefore, the Personnel class will be part of the UMM and include attributes found in both ECHO and GCMD and structured to support reuse of contact information.   Eventually types should be validated against the ISO 19115 code list table shown below.

[image: ]
Source: ISO 19115-1:2014 Geographic Information -- Metadata 
Figure 6: CI_RoleCode List

In a future revision of the UMM-C, Organization and Personnel should be collapsed into a single field, such as “Responsible Party” to streamline the model. This also puts it more in alignment with ISO 19115 usage.

 
[bookmark: _Toc277850355]Related URL
Path
	DIF
	/DIF/Related_URL
/DIF/Multimedia_Sample

	Extended DIF
	/DIF/Related_URL
/DIF/Multimedia_Sample

	ECHO
	/Collection/OnlineAccessURLs/OnlineAccessURL
/Collection/OnlineResources/OnlineResource
/Collection/AssociatedBrowseImages


	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

	EMS
	N/A



 
Description
Any related URLs that include home pages of projects or specific data, etc.  This also includes links to images, or other data.
 
 
Cardinality
1..*
 
Tags
Required, Link
 
Examples
DIF
	   <Related_URL>
      <URL_Content_Type uuid="6e72d128-7d28-4bd0-bac0-8c5ffd8b31f1">
     <Type>VIEW PROJECT HOME PAGE</Type>
      </URL_Content_Type>
      <URL>http://www.waisdivide.unh.edu/</URL>
   </Related_URL>
   <Related_URL>
      <URL_Content_Type uuid="5ec1bb9d-0efc-4099-9b31-ec791bbd8145">
     <Type>VIEW RELATED INFORMATION</Type>
      </URL_Content_Type>
      <URL>http://www.homepage.montana.edu/~lkbonney/</URL>
      <Description>
         Website for the Priscu Research Group
      </Description>
   </Related_URL>

<Multimedia_Sample>
   <URL>http://www.waisdivide.unh.edu/images/sitemap1_large.jpg</URL>
   </Multimedia_Sample>



ECHO
	<OnlineAccessURLs>
   <OnlineAccessURL>
      <URL>http://sedac.ciesin.columbia.edu/data/set/ulandsat-cities-from-space/data-download</URL> 
      <URLDescription>data download page</URLDescription>
   </OnlineAccessURL>
</OnlineAccessURLs>
<OnlineResources>
   <OnlineResource>
      <URL>http://dx.doi.org/10.7927/H4SQ8XB1</URL> 
      <Description>data set DOI and homepage</Description>  
      <Type>DOI URL</Type> 
   </OnlineResource>
</OnlineResources>

<AssociatedBrowseImageUrls>
    <ProviderBrowseUrl>
        <URL>http://sedac.ciesin.columbia.edu/data/set/ulandsat-cities-from-space/maps</URL>
    </ProviderBrowseUrl>
</AssociatedBrowseImageUrls>



ISO 19115-2
	<gmd:MD_DigitalTransferOptions>
   <gmd:onLine>
      <gmd:CI_OnlineResource>
         <gmd:linkage>
            <gmd:URL>http://sedac.ciesin.columbia.edu/data/set/ulandsat-cities-from-space/data-download</gmd:URL>
         </gmd:linkage>
         <gmd:applicationProfile gco:nilReason="missing"/>
         <gmd:description>
            <gco:CharacterString>data download page</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="download">download</gmd:CI_OnLineFunctionCode>
         </gmd:function>
      </gmd:CI_OnlineResource>
   </gmd:onLine>
   <gmd:onLine>
      <gmd:CI_OnlineResource>
         <gmd:linkage>
            <gmd:URL>http://dx.doi.org/10.7927/H4SQ8XB1</gmd:URL>
         </gmd:linkage>
         <gmd:applicationProfile gco:nilReason="missing"/>
         <gmd:name>
            <gco:CharacterString>DOI URL</gco:CharacterString>
         </gmd:name>
         <gmd:description>
            <gco:CharacterString>data set DOI and homepage</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=""/>
         </gmd:function>
      </gmd:CI_OnlineResource>
   </gmd:onLine>
</gmd:MD_DigitalTransferOptions>
...
<gmd:graphicOverview>
  <gmd:MD_BrowseGraphic>
     <gmd:fileName>
        <gmx:FileName src="http://sedac.ciesin.columbia.edu/data/set/ulandsat-cities-from-space/maps"/>
     </gmd:fileName>
     <gmd:fileDescription>
        <gco:CharacterString>File Size:</gco:CharacterString>
     </gmd:fileDescription>
     <gmd:fileType gco:nilReason="missing"/>
  </gmd:MD_BrowseGraphic>
</gmd:graphicOverview>



Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/Paleo_Records_of_Biotic_and_Abiotic_Particles_in_polar_Ice_Cores 
DIF 10 - Example based on schema with data from DIF 9.9 record.
ECHO 10 - https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C179001954-SEDAC
ISO 19115-2- https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C179001954-SEDAC.iso
 
Analysis
Related online resource information is found in both GCMD and ECHO.  

ECHO has OnlineAccessURL, OnlineResource, AssociatedBrowseImages,AssociatedBrowseImageURLs:
•        OnlineAccessURL stores the online URL(s) for the granules if there is any.  Those URLs either provide the site that a user can obtain granule data or give further instruction on obtaining the granule data.   
•        OnlineResource links to documentation information for the collection.    
•        AssociatedBrowseImageURLS contain URLs to browse imagery.
GCMD has RelatedURL and MultimediaSample:
•        Related_URLclass provides both documentation as well as links to datasets.   It differentiates by using the Related_URL/URLContentTypeattribute.   This value is hierarchical using a type and subtypeattributes to organize the kinds of URLs associated with collection metadata.
•        MultimediaSample allows the author to provide information that will enable the display of a sample image, movie or sound clip within the DIF.

 
Recommendations
ECHO should consider merging OnlineAccess and OnlineResourceURLs into a single field in its schema. 

RelatedURL should use the GCMD URL_Content_Type valids. Eventually the URLs should incorporate function codes using the ISO 19115 code list in the diagram below.

 [image: ]
Source: ISO 19115-1:2014 Geographic Information -- Metadata 
Figure 7: CI_OnLineFunctionCode List


[bookmark: _Toc277850356]Product
Path
	DIF
	/DIF/Data_Set_Citation/Version
/DIF/Extended_Metadata.Metadata.Name='CollectionDataType'
/DIF/Extended_Metadata.Metadata.Name='ProductLevelId'
/DIF/Extended_Metadata.Metadata.Name='ProductFlag'

	Extended DIF
	/DIF/Data_Set_Citation/Version
/DIF/Collection_DataType
/DIF/Product_Level
/DIF/Product_Flag
/DIF/Extended_Metadata.Metadata.Name='CollectionDataType'
/DIF/Extended_Metadata.Metadata.Name='ProductLevelId'
/DIF/Extended_Metadata.Metadata.Name='ProductFlag'


	ECHO
	/Collection/ShortName
/Collection/LongName
/Collection/ProcessingLevelId
/Collection/CollectionDataType

	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:citation/gmd:CI_Citation/gmd:title/gco:CharacterString
(in the inner text the first value is the short name followed by ""&gt;"" followed by the long name)
and
/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:citation/gmd:CI_Citation/gmd:identifier/gmd:MD_Identifier/gmd:code/gco:CharacterString
(short name)
with
/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:citation/gmd:CI_Citation/gmd:identifier/gmd:MD_Identifier/gmd:description
(long name)

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:processingLevel/gmd:MD_Identifier/gmd:code/gco:CharacterString
/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:processingLevel/gmd:MD_Identifier/gmd:description/gco:CharacterString
and
/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:contentInfo/gmd:MD_ImageDescription/gmd:processingLevelCode/gmd:MD_Identifier/gmd:code/gco:CharacterString
/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:contentInfo/gmd:MD_ImageDescription/gmd:processingLevelCode/gmd:MD_Identifier/gmd:description/gco:CharacterString

	EMS
	productLevel
productFlag



 
Description
Allows organizations to store product specific information, such as dataset name, version, processing level, etc.
 
 
Cardinality
1
 
Tags
Required, Controlled Vocabulary, Keyword Search, Parameter Search
 
Examples
DIF
	<Data_Set_Citation>
   <Version>1</Version>
</Data_Set_Citation>

<Extended_Metadata>
      ...
      <Metadata>
         <Group>EMS</Group>
         <Name>EMS_Product_flag</Name>
         <Value>1</Value>
      </Metadata>
      <Metadata>
         <Group>EMS</Group>
         <Name>EMS_ProductLevel</Name>
         <Value>3</Value>
      </Metadata>
      <Metadata>
         <Group>CMR</Group>
         <Name>ProcessingLevelDescription</Name>
         <Value>Variables mapped on uniform space-time grid scales, usually with some completeness and consistency.</Value>
      </Metadata>
      <Metadata>
         <Group>ECHO</Group>
         <Name>CollectionDataType</Name>
         <Value>NEAR_REAL_TIME</Value>
      </Metadata>
      <Metadata>
        <Group>gov.nasa.gsfc.gcmd</Group>
        <Name>metadata.extraction_date</Name>
        <Value>2014-11-05 10:00:22</Value>
      </Metadata>
      <Metadata>
        <Group>gov.nasa.gsfc.gcmd</Group>
        <Name>metadata.keyword_version</Name>
        <Value>8.0</Value>
      </Metadata>
   </Extended_Metadata>





ECHO
	<ShortName>MCDAODHD</ShortName>
<VersionId>5</VersionId>
<LongName>MODIS/Terra and Aqua Combined NRT value-added Aerosol Optical Depth Product</LongName>
<ProcessingLevelId>3</ProcessingLevelId>
<ProcessingLevelDescription>Sensor Measurements</ProcessingLevelDescription>
<CollectionDataType>NEAR_REAL_TIME</CollectionDataType> 



ISO 19115-2
	<gmd:identificationInfo>
  <gmd:MD_DataIdentification>
     <gmd:citation>
        <gmd:CI_Citation>
           <gmd:title>
              <gco:CharacterString>MCDAODHD &gt; MODIS/Terra and Aqua Combined NRT value-added Aerosol Optical Depth Product</gco:CharacterString>
           </gmd:title>
           ...
           <gmd:MD_Identifier>
                 <gmd:code>
                    <gco:CharacterString>MCDAODHD</gco:CharacterString>
                 </gmd:code>
                 <gmd:description>
                    <gco:CharacterString>MODIS/Terra and Aqua Combined NRT value-added Aerosol Optical Depth Product</gco:CharacterString>
                 </gmd:description>
              </gmd:MD_Identifier>
           </gmd:identifier>

      ...
     <gmd:processingLevel>
        <gmd:MD_Identifier>
           <gmd:code>
              <gco:CharacterString>3</gco:CharacterString>
           </gmd:code>
           <gmd:description>
              <gco:CharacterString>Sensor Measurements</gco:CharacterString>
           </gmd:description>
        </gmd:MD_Identifier>
     </gmd:processingLevel>
  </gmd:MD_DataIdentification>
</gmd:identificationInfo>
<gmd:contentInfo>
  <gmd:MD_ImageDescription>
     <gmd:attributeDescription/>
     <gmd:contentType/>
     <gmd:processingLevelCode>
        <gmd:MD_Identifier>
           <gmd:code>
              <gco:CharacterString>3</gco:CharacterString>
           </gmd:code>
           <gmd:description>
              <gco:CharacterString>Sensor Measurements</gco:CharacterString>
           </gmd:description>
        </gmd:MD_Identifier>
     </gmd:processingLevelCode>
  </gmd:MD_ImageDescription>
</gmd:contentInfo>



EMS Flat File
	aq3_wksm (product)
1A (productLevel)
1 (productFlag)



Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/Dinoflagellates_Tintinnids_Score_Central   -- For Data_Set_Citation
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/MOD09Q1N_C5_NRT  -- For Extended_Metadata
DIF 10 - Example based on schema with data from DIF 9.9 record.
ECHO 10 - https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C1000000080-LANCEMODIS
EMS - NSIDCV0 flat file
ISO 19115-2- https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C1000000080-LANCEMODIS.iso
 
Analysis
There are number of attributes in ECHO's Collection metadata that include very specific ESDIS product information. These include:

•        ShortName - This is the official short reference name used in identifying the contents of the data collection.
•        LongName - This is the official long reference name used in describing the scientific contents of the data collection.
•        VersionId - Version identifier of the data collection. If no value for VersionId is available, the value should be ""Not Available"".
•        ProcessingLevelId  - contains the Processing Level identifier of the collection.
•        ProcessingLevelDescription - Description of Processing Level.
•        ProcessingLevelId will be required and include a controlled vocabulary.   The controlled vocabulary will have keywords ""Not Available"", ""Not Applicable"", and ""Unknown"" as well.
•        ProductFlag - Flag to indicate the type of product.  Values will be keywords: DATA_PRODUCT_FILE, INSTRUMENT_ANCILLARY_FILE, SYSTEM/SPACECRAFT_FILE, EXTERNAL_DATA.  This is required by EMS to classify data.   The purpose of the ProductFlag is to identify the primary responsibility of data providers for the data products archive/generation and distribution, meaning which products they produce/distribute and which products they receive from other data providers required as inputs for the data processing. For example, when GMAO products are produced and distributed by GMAO then all the products are considered to be primary standard products. If GMAO sends one of the GMAO products to LaRC as input data for processing of a CERES product then the GMAO product at LaRC will be considered as External Ancillary data product. Therefore, the External Ancillary is the data that is external to the data provider and is required for the processing of the data products.
•        CollectionDataType - An element to identify non-science-quality products such as NRT data. If a collection does not contain this field, it will be assumed to be of science-quality.   Values for this field can be: SCIENCE_QUALITY, NEAR_REAL_TIME, OTHER


Note: The NASA MENDS ISO 19115-2mappings do not yet incorporate CollectionDataType.
 
Recommendations
The following attributes should be controlled: VersionId, ProductLevelId, ProductFlag, and CollectionDataType.   In addition, CollectionDataType needs a mapping in ISO 19115-2.
 
[bookmark: _Toc277850357]Collection Citation
Path
	DIF
	/DIF/Data_Set_Citation/

	Extended DIF
	/DIF/Data_Set_Citation/

	ECHO
	/Collection/CitationForExternalPublication
/Collection/ShortName
/Collection/LongName
/Collection/VersionId

	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:citation/gmd:CI_Citation

	EMS
	N/A



 
Description
Allows the user to properly cite the data set producer. Indicates how this data set should be cited in professional scientific literature. 
 
Cardinality
0..*
 
Tags
Recommended
 
Examples
DIF
	<Data_Set_Citation>
   <Dataset_Creator>Center for International Earth Science Information Network - CIESIN - Columbia University, United Nations Environmental Programme - UNEP, Fletcher School of Law and Diplomacy - FSLD - Tufts University, British Columbia Ministry of Environment/Lands/Parks - BCMELP, Antarctic Cooperative Research Centre - ACRC, American Society of International Law - ASIL</Dataset_Creator>
   <Dataset_Title>Socioeconomic Data and Applications Center (SEDAC) Collection of Treaty Texts</Dataset_Title>
   <Dataset_Release_Date>2002</Dataset_Release_Date>
   <Dataset_Release_Place>Palisades, NY</Dataset_Release_Place>
   <Dataset_Publisher>NASA Socioeconomic Data and Applications Center (SEDAC)</Dataset_Publisher>
   <Version>1.00</Version>
   <Data_Presentation_Form>document</Data_Presentation_Form>
   <Dataset_DOI>http://dx.doi.org/10.7927/H4251G48</Dataset_DOI>
</Data_Set_Citation>



ECHO
	<ShortName>CIESIN_SEDAC_USCG_90SF3</ShortName>
<VersionId>1.0</VersionId>
<LongName>U.S. Census Grids (Summary File 3), 1990</LongName>
<CitationForExternalPublication> Seirup, L., G. Yetman, and L. Razafindrazay. 2012. U.S. Census
        Grids (Summary File 3), 1990. Palisades, NY: Socioeconomic Data and Applications Center
        (SEDAC), Columbia University.
        http://dx.doi.org/10.7927/H4JS9NC2
</CitationForExternalPublication>



ISO 19115-2
	<gmd:CI_Citation>
   <gmd:title>
      <gco:CharacterString>CIESIN_SEDAC_USCG_90SF3 &gt; U.S. Census Grids (Summary File 3), 1990</gco:CharacterString>
   </gmd:title>
   <gmd:date>
      ...
   </gmd:date>
   <gmd:date>
      ...
   </gmd:date>
   <gmd:edition>
      <gco:CharacterString>1.0</gco:CharacterString>
   </gmd:edition>
   <gmd:identifier>
      ...
   </gmd:identifier>
   <gmd:identifier>
      ...
   </gmd:identifier>
   <gmd:otherCitationDetails>
      <gco:CharacterString>Seirup, L., G. Yetman, and L. Razafindrazay. 2012. U.S. Census Grids (Summary File 3), 1990. Palisades, NY: Socioeconomic Data and Applications Center (SEDAC), Columbia University. http://dx.doi.org/10.7927/H4JS9NC2</gco:CharacterString>
   </gmd:otherCitationDetails>
</gmd:CI_Citation>



Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/CIESIN_SEDAC_ENTRI_TEXTS_COL
DIF 10 - Example based on schema with data from DIF 9.9 record.
ECHO 10 - https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C1000000181-SEDAC
ISO 19115-2- https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C1000000181-SEDAC.iso
 
Analysis
Citation information is found in GCMD and ECHO. In GCMD, metadata authors provide the citation information using individual attributes (Dataset_Creator, Data_Set_Editor, Data_Set_Title etc.) that are compatible with the ISO 19115 Citation model. ECHO does not have an equivalent citation class, but includes some of the information throughout the document, such as LongName, Version, OnlineResource.
 
Recommendations
A reconciliation process will need to occur to take any citations specified in ECHO that may be different from what is in GCMD and break them out into individual attributes.

In addition, the ECHO and GCMD DIF schemas should accommodate normalized citation fields and the translations into ISO 19115 should reflect those fields.
 
[bookmark: _Toc277850358]Collection Progress
Path
	DIF
	/DIF/Data_Set_Progress

	Extended DIF
	/DIF/Data_Set_Progress

	ECHO
	/Collection/CollectionState

	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:status/gmd:MD_ProgressCode
/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:status/gmd:MD_ProgressCode/@codeListValue

	EMS
	N/A



 
Description
Describes the production status of the data set. There are three choices:

· PLANNED refers to data sets to be collected in the future and are thus unavailable at the present time. For Example: The Hydro spacecraft has not been launched, but information on planned data sets may be available.
· IN WORK refers to data sets currently in production or data that is continuously being collected or updated. For Example: data from the AIRS instrument on Aqua is being collected continuously.
· COMPLETE refers to data sets in which no updates or further data collection will be made. For Example: Nimbus-7 SMMR data collection has been completed.

 
 
Cardinality
0..1
 
Tags
Controlled Vocabulary, Faceted, Normalize, Recommended
 
Examples
DIF
	<Data_Set_Progress>COMPLETE</Data_Set_Progress>



ECHO
	<CollectionState>COMPLETED</CollectionState>



ISO 19115-2
	<gmd:MD_DataIdentification>
  ...
   <gmd:status>
      <gmd:MD_ProgressCode codeList="http://www.ngdc.noaa.gov/metadata/published/xsd/schema/resources/Codelist/gmxCodelists.xml#MD_ProgressCode" codeListValue="completed">COMPLETED</gmd:MD_ProgressCode>
   </gmd:status>
 ...
</gmd:MD_DataIdentification>




Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/CIESIN_SEDAC_ENTRI_TEXTS_COL
DIF 10 - Example based on schema with data from DIF 9.9 record.
ECHO 10 - https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C179003030-ORNL_DAAC
ISO 19115-2- https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C179003030-ORNL_DAAC.iso
 
Analysis
This class is found in both GCMD and ECHO.  It is controlled in GCMD and not controlled in ECHO.
 
Recommendations
This class should utilize controlled vocabulary and ISO 19115 progress codes documented here https://github.com/ISO-TC211/XML/blob/master/resources/Codelist/MD_ProgressCode.xml  

 
[bookmark: _Toc277850359]Quality
Path
	DIF
	/DIF/Quality

	Extended DIF
	/DIF/Quality

	ECHO
	N/A

	ISO 19115-2
	/gmi:MI_Metadata/gmd:dataQualityInfo

	EMS
	N/A



 
Description
This class allows the author to provide information about the quality of the data or any quality assurance procedures followed in producing the data described in the metadata.
 
 
Cardinality
0..1
 
Tags
Normalize, Recommended, Markdown Support
 
Examples
DIF
	<Quality>
   Taxonomy has been checked against ITIS, Catalogue of Life and World Register of Marine Species databases
</Quality>



ISO 19115-2
	Unknown



Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/Dinoflagellates_Tintinnids_Score_Central
DIF 10 - Example based on schema with data from DIF 9.9 record.
ISO 19115-2- Example based on schema
 
Analysis
This class is found only in GCMD and its value is a block of text describing the quality.   It is not controlled. There is no corresponding ISO 19115-2 field, however there is a good mapping equivalent in ISO 19115-1.
 
Recommendations
The CMR team recommends that a future focus group explore the possibility of enhancing the field to include controlled vocabulary and structured subfields. Potentially incorporating recommendations emerging from BEDI/CDI metadata quality efforts.

Until that time, the Quality field will not be translated into ISO 19115-2.
 
[bookmark: _Toc277850360]Use Constraints
Path
	DIF
	/DIF/Use_Constraints

	Extended DIF
	/DIF/Use_Constraints

	ECHO
	N/A

	ISO 19115-2
	/gmd:MD_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:resourceConstraints

	EMS
	N/A



 
Description
The Use Constraints class allows the author to describe how the data may or may not be used after access is granted to assure the protection of privacy or intellectual property. This includes any special restrictions, legal prerequisites, terms and conditions, and/or limitations on using the data set. Data providers may request acknowledgement of the data from users and claim no responsibility for quality and completeness of data. This is distinguished by Access Constraints, which refers to any constraints accessing the data, whereas Use Constraints describe how the data may be used once the data has been obtained.
 
 
Cardinality
0..1
 
Tags
Recommended, Markdown Support
 
Examples
DIF
	<Use_Constraints>
  The United Nations Environment Program (UNEP), Tufts University's Fletcher School of Law and Diplomacy (FSLD), British Columbia Ministry of Environment, Lands and Parks (BCMELP), Antarctic Research Center (ARC), American Society of International Law (ASIL), and Trustees of Columbia University in the City of New York hold the copyright of this dataset. Users are prohibited from any commercial, non-free resale, or redistribution without explicit written permission from UNEP, FSLD, BCMELP, ACRC, ASIL and CIESIN. Users should acknowledge UNEP, FSLD, BCMELP, ACRC, ASIL and CIESIN as the source used in the creation of any reports, publications, new data sets, derived products, or services resulting from the use of this data set. UNEP, FSLD, BCMELP, ACRC, ASIL or CIESIN also request reprints of any publications and notification of any redistributing efforts. 
</Use_Constraints>



ISO 19115-2
	<gmd:resourceConstraints>
    <gmd:MD_LegalConstraints>
       <gmd:useLimitation>
          <gco:CharacterString>
          The United Nations Environment Program (UNEP), Tufts University's Fletcher School of Law and Diplomacy (FSLD), British Columbia Ministry of Environment, Lands and Parks (BCMELP), Antarctic Research Center (ARC), American Society of International Law (ASIL), and Trustees of Columbia University in the City of New York hold the copyright of this dataset. Users are prohibited from any commercial, non-free resale, or redistribution without explicit written permission from UNEP, FSLD, BCMELP, ACRC, ASIL and CIESIN. Users should acknowledge UNEP, FSLD, BCMELP, ACRC, ASIL and CIESIN as the source used in the creation of any reports, publications, new data sets, derived products, or services resulting from the use of this data set. UNEP, FSLD, BCMELP, ACRC, ASIL or CIESIN also request reprints of any publications and notification of any redistributing efforts. 
          </gco:CharacterString>
       </gmd:useLimitation>
    </gmd:MD_LegalConstraints>
 </gmd:resourceConstraints>



Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/CIESIN_SEDAC_ENTRI_TEXTS_COL
DIF 10 - Example based on schema with data from DIF 9.9 record.
ISO 19115-2- Example based on schema with data from DIF 9.9 record.
 
Analysis
This class is only found in GCMD and its value is a block of text describing the use constraint.   It is not controlled.
 
Recommendations
The usage of this field in GCMD should be examined. ISO-19115 mapping needs to be developed.
 
[bookmark: _Toc277850361]Access Constraints
Path
	DIF
	/DIF/Access_Constraints

	Extended DIF
	/DIF/Access_Constraints

	ECHO
	/Collection/RestrictionComment
/Collection/RestrictionFlag

	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:resourceConstraints/gmd:MD_LegalConstraints/gmd:useLimitation/gco:CharacterString (prefix: ‘Restriction Comment:’ )
/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:resourceConstraints/gmd:MD_LegalConstraints/gmd:otherConstraints/gco:CharacterString (prefix: ‘Restriction Flag:’ )

	EMS
	N/A



 
Description
This class allows the author to provide information about any constraints for accessing the data set. This includes any special restrictions, legal prerequisites, limitations and/or warnings on obtaining the data set. Some words that may be used in this attribute's value include: Public, In-house, Limited.
 
 
Cardinality
0..1
 
Tags
Recommended
 
Examples
DIF
	<Access_Constraints>
   None
</Access_Constraints>



ECHO
	<RestrictionFlag>0</RestrictionFlag>
<RestrictionComment>None</RestrictionComment>



ISO 19115-2
	<gmd:resourceConstraints>
    <gmd:MD_LegalConstraints>
       <gmd:useLimitation>
          <gco:CharacterString>Restriction Comment: None</gco:CharacterString>
       </gmd:useLimitation>
       <gmd:otherConstraints>
          <gco:CharacterString>Restriction Flag:0</gco:CharacterString>
       </gmd:otherConstraints>
    </gmd:MD_LegalConstraints>
 </gmd:resourceConstraints>



Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/CIESIN_SEDAC_ENTRI_TEXTS_COL
DIF 10 - Example based on schema with data from DIF 9.9 record.
ECHO 10 - https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C193423808-GSFCS4PA
ISO 19115-2- https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C193423808-GSFCS4PA.iso

 
Analysis
This class is found in both GCMD and ECHO.   It is not controlled.    ECHO includes a RestrictionComment for the purpose of documenting restrictions for accessing the collection. 

In addition, the ECHO RestrictionFlag field is used by providers to specify various restriction levels with access control lists (ACLs)[footnoteRef:6]. For example: LARC_ASDC might specify a Collection Level ACL that hides all collections that have RestrictionFlag set to '15.0'. There is no controlled mapping for what the values represent, but there are many ACLs built in ECHO off these types of rules.

The use of this field in the ACL can be used to do more than just hide data from guest users, it may also be used to permit access only to certain groups of users (these groups can be created an managed within ECHO's PUMP tool). 

For example, there may be a group of people with approval for viewing metadata that a NASA DAAC hasn't fully released to the public. This group of people can by identified by their URS account name and granted access using the RestrictionFlag value. The RestrictionFlag is used at both the collection and the granule level. [6:  http://en.wikipedia.org/wiki/Access_control_list ] 

 
Recommendations
Access Constraints information found in both GCMD and ECHO formats should be reconciled. 

There will be metadata that will be for EMS use only and should carry restricted flag that allows only data provider and EMS to use it, indicating no public use. 


 
[bookmark: _Toc277850362]Distribution
Path
	DIF
	/DIF/Distribution/

	Extended DIF
	/DIF/Distribution/

	ECHO
	/Collection/DataFormat
/Collection/Price

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

and

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:resourceFormat/gmd:MD_Format/gmd:name/gco:CharacterString

	EMS
	N/A



 
Description
This class describes media options, size, data format, and fees involved in distributing the data set.
 
 
Cardinality
0..*
 
Tags
Recommended
 
Examples
DIF
	<Distribution>
  <Distribution_Media>Online Internet (HTTP)</Distribution_Media>
  <Distribution_Format>HTML</Distribution_Format>
  <Fees>0</Fees>
</Distribution>



ECHO
	<Price>0</Price>
<DataFormat>BSQ, PDF, PNG</DataFormat>



ISO 19115-2
	<gmd:distributionOrderProcess>
  <gmd:MD_StandardOrderProcess>
     <gmd:fees>
        <gco:CharacterString>0</gco:CharacterString>
     </gmd:fees>
  </gmd:MD_StandardOrderProcess>
</gmd:distributionOrderProcess>
<gmd:distributorFormat>
  <gmd:MD_Format>
     <gmd:name>
        <gco:CharacterString>BSQ, PDF, PNG</gco:CharacterString>
     </gmd:name>
     <gmd:version gco:nilReason="unknown"/>
  </gmd:MD_Format>
</gmd:distributorFormat>



Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/CIESIN_SEDAC_ENTRI_TEXTS_COL
DIF 10 - Example based on schema with data from DIF 9.9 record.
ECHO 10 - https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C179001954-SEDAC
ISO 19115-2- https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C179001954-SEDAC.iso

 
Analysis
Distribution information is found in both GCMD and ECHO.   ECHO has this information in multiple places.   ECHO has a dataFormat and price.   GCMD has everything grouped together in one class named Distribution.   This class contains attributes such as media options, size, data format, and fees.    Currently dataFormat is not controlled in either system.   Price is a decimal in ECHO and uncontrolled in GCMD.
 
Recommendations
Data format should be normalized among systems and added to the controlled vocabulary items.
 
[bookmark: _Toc277850363]Publication Reference
Path
	DIF
	/DIF/Reference/

	Extended DIF
	/DIF/Reference/

	ECHO
	N/A

	ISO 19115-2
	/gmd:MD_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:aggregationInfo/gmd:MD_AggregateInformation/gmd:aggregateDataSetName/gmd:CI_Citation

	EMS
	N/A



 
Description
This class describes key bibliographic citations pertaining to the data set. Bibliographic citations may be populated as a block of free-text or as individual attributes (see below). Citations in the free-text block may be provided in styles used by professional scientific journals such as the American Geophysical Union (AGU), American Psychological Association (APA), or Modern Language Association (MLA).
 
 
Cardinality
0..*
 
Tags
Keyword Search, Recommended, Markdown Support
 
Examples
DIF
	   <Reference>
      <Author>International Union for the Conservation of Nature and Natural Resources - IUCN</Author>
      <Publication_Date>2012</Publication_Date>
      <Title>Environmental Treaty Status Data Set, 2012 Release</Title>
      <Publication_Place>Palisades, NY</Publication_Place>
      <Publisher>NASA Socioeconomic Data and Applications Center (SEDAC)</Publisher>
      <DOI>http://dx.doi.org/10.7927/H4DZ067Z</DOI>
   </Reference>



ISO 19115-2
	<gmd:aggregateDataSetName>
  <gmd:CI_Citation>
    <gmd:title>
      <gco:CharacterString>
        Decreasing diurnal temperature range in the United States and Canada from 1941 through 1980.
      </gco:CharacterString>
    </gmd:title>
    <gmd:date>
      <gmd:CI_Date>
        <gmd:date>
          <gco:Date>1984-01-01</gco:Date>
        </gmd:date>
        <gmd:dateType>
          <gmd:CI_DateTypeCode codeList="http://www.isotc211.org/2005/resources/Codelist/gmxCodelists.xml#CI_DateTypeCode" codeListValue="publication">publication</gmd:CI_DateTypeCode>
        </gmd:dateType>
      </gmd:CI_Date>
    </gmd:date>
    <gmd:citedResponsibleParty>
      <gmd:CI_ResponsibleParty>
       ...
      </gmd:CI_ResponsibleParty>
    </gmd:citedResponsibleParty>
    <gmd:series>
      <gmd:CI_Series>
        <gmd:name>
          <gco:CharacterString>JOURNAL OF CLIMATE AND APPLIED METEOROLOGY</gco:CharacterString>
        </gmd:name>
        <gmd:issueIdentification>
          <gco:CharacterString>vol. 23</gco:CharacterString>
        </gmd:issueIdentification>
      </gmd:CI_Series>
    </gmd:series>
    <gmd:otherCitationDetails>
      <gco:CharacterString>pp. 1489-1504</gco:CharacterString>
    </gmd:otherCitationDetails>
  </gmd:CI_Citation>
</gmd:aggregateDataSetName>



Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/CIESIN_SEDAC_ENTRI_TEXTS_COL
DIF 10 - Example based on schema with data from DIF 9.9 record.
ISO 19115-2 - External sample: http://www.ngdc.noaa.gov/metadata/published/NOAA/NESDIS/NCDC/Geoportal/iso/xml/C00823.xml

 
Analysis
Reference information is found only in GCMD. The Reference class includes a way to either specify reference as a block of text or to include individual reference attributes as part of the ISO 19115 Reference model.  
 
 
[bookmark: _Toc277850364]Descriptive Keywords
[image: ]
Figure 8: Descriptive Keywords

[bookmark: _Toc277850365]ISO Topic Category
Path
	DIF
	/DIF/ISO_Topic_Category

	Extended DIF
	/DIF/ISO_Topic_Category

	ECHO
	N/A

	ISO 19115-2
	/gmd:MD_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:topicCategory/gmd:MD_TopicCategoryCode

	EMS
	N/A



 
Description
This class is used to identify the keywords from the ISO 19115 - Geographic Information Metadata (http://www.isotc211.org/) Topic Category Code List. It is a high-level thematic classification to assist in the grouping and search of available data sets. Current list of codes:
[image: ]
Source: ISO 19115-1:2014 Geographic Information -- Metadata 
Figure 9: MD_TopicCategoryCode List

 
 
Cardinality
0..*
 
Tags
Recommended
 
Examples
DIF
	<ISO_Topic_Category uuid="81a52fa1-4a8f-4c4d-9736-7aaf0859df9d">ENVIRONMENT</ISO_Topic_Category>



ISO 19115-2
	<gmd:topicCategory>
   <gmd:MD_TopicCategoryCode>farming</gmd:MD_TopicCategoryCode>
</gmd:topicCategory>



Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/CIESIN_SEDAC_ENTRI_TEXTS_COL
DIF 10 - Example based on schema with data from DIF 9.9 record.
ISO 19115-2- http://www.datypic.com/sc/niem20/e-gmd_topicCategory-1.html
 
Analysis
This class is found in ISO and GCMD. Based on the science keywords selected, the ISO Topic Category keywords could be auto-populated into the metadata by the CMR at ingest time. Metadata authors will also have the option to manually add/edit the ISOTopicCategory keywords in the metadata record using docBUILDER  or any XML editor if that is their preference. 
 
Recommendations
A mapping of Science Keywords to ISO Topic Category should be provided to help reconciliations efforts. ISO 19115 mapping needs to be clarified
 
[bookmark: _Toc277850366]Science Keywords
Path
	DIF
	/DIF/Parameters/

	Extended DIF
	/DIF/ScienceKeywords/

	ECHO
	/Collection/ScienceKeywords/ScienceKeyword/

	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:descriptiveKeywords/gmd:MD_Keywords/gmd:keyword/gco:CharacterString
with
/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:descriptiveKeywords/gmd:MD_Keywords/gmd:keyword/gmd:type/MD_KeywordTypeCode[@codeListValue="theme"]

	EMS
	N/A



 
Description
This class allows for the specification of Earth science keywords for the data set being described.
 
 
Cardinality
1..*
 
Tags
Required, Controlled Vocabulary, Keyword Search, Parameter Search, Faceted, Validated
 
Examples
DIF
	   <Parameters uuid="dd316647-9043-40c3-9329-f22f9215fefa">
      <Category>EARTH SCIENCE</Category>
      <Topic>ATMOSPHERE</Topic>
      <Term>ATMOSPHERIC CHEMISTRY</Term>
      <Variable_Level_1>OXYGEN COMPOUNDS</Variable_Level_1>
      <Variable_Level_2>OZONE</Variable_Level_2>
   </Parameters>



ECHO
	<ScienceKeywords>
  <ScienceKeyword>
   <CategoryKeyword>EARTH SCIENCE</CategoryKeyword>
   <TopicKeyword>HYDROSPHERE</TopicKeyword>
   <TermKeyword>SURFACE WATER</TermKeyword>
   <VariableLevel1Keyword>
    <Value>DISCHARGE/FLOW</Value>
   </VariableLevel1Keyword>
  </ScienceKeyword>
  <ScienceKeyword>
   <CategoryKeyword>EARTH SCIENCE</CategoryKeyword>
   <TopicKeyword>HYDROSPHERE</TopicKeyword>
   <TermKeyword>SURFACE WATER</TermKeyword>
   <VariableLevel1Keyword>
    <Value>STAGE HEIGHT</Value>
   </VariableLevel1Keyword>
  </ScienceKeyword>
 </ScienceKeywords>



ISO 19115-2
	<gmd:descriptiveKeywords>
            <gmd:MD_Keywords>
               <gmd:keyword>
                  <gco:CharacterString>EARTH SCIENCE&gt;HYDROSPHERE&gt;SURFACE WATER&gt;DISCHARGE/FLOW&gt;NONE&gt;NONE&gt;NONE</gco:CharacterString>
               </gmd:keyword>
               <gmd:keyword>
                  <gco:CharacterString>EARTH SCIENCE&gt;HYDROSPHERE&gt;SURFACE WATER&gt;STAGE HEIGHT&gt;NONE&gt;NONE&gt;NONE</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="theme">theme</gmd:MD_KeywordTypeCode>
               </gmd:type>
               <gmd:thesaurusName>
                  <gmd:CI_Citation>
                     <gmd:title>
                        <gco:CharacterString>NASA/GCMD Science 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>




Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/CIESIN_SEDAC_ENTRI_TEXTS_COL
DIF 10 - Example based on schema with data from DIF 9.9 record.
ECHO 10 - https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C179003030-ORNL_DAAC
EMS - 
ISO 19115-2- https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C179003030-ORNL_DAAC.iso

 
Analysis
GCMD and ECHO have a very similar structure for this class.   ECHO's science keywords are not controlled, where as GCMD's keywords are controlled.
 
Recommendations
Science keywords should be reconciled so all keywords are controlled within the CMR by adopting the currently controlled and vetted GCMD Science Keyword Vocabulary.  It is recommended that this class be part of the UMM and its value be selected from a controlled list of keywords.   These keywords are managed by the Keyword Management System (KMS). 

EMS should drop its discipline field from product requirements in favor of using these keywords and mapping them to existing discipline fields. 
 
[bookmark: _Toc277850367]Ancillary Keywords
Path
	DIF
	/DIF/Keyword

	Extended DIF
	/DIF/Ancillary_Keyword

	ECHO
	N/A

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


	EMS
	discipline



 
Description
This class allows authors to provide any words or phrases needed to further describe the data set.
 
 
Cardinality
0..*
 
Tags
Recommended
 
Examples
DIF
	   <Keyword>CIESIN > Agriculture and Food Security > Agricultural Diseases > Animal Diseases</Keyword>
   <Keyword>CIESIN > Agriculture and Food Security > Agricultural Diseases > Plant Diseases</Keyword>
   <Keyword>CIESIN > Agriculture and Food Security > Vegetation</Keyword>
   <Keyword>CIESIN > Economic Activity > Economic Development</Keyword>
   <Keyword>CIESIN > Economic Activity > Trade > International Trade</Keyword>
   <Keyword>CIESIN > Economic Activity > Trade > Tariffs</Keyword>



ISO 19115-2
	Unknown



Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/CIESIN_SEDAC_ENTRI_TEXTS_COL
DIF 10 - Example based on schema with data from DIF 9.9 record.
ISO 19115-2- 

 
Analysis
This class is found only in the DIF.   It is not controlled and is used to tag the DIF with non-controlled keywords.
 
Recommendations
The UMM should include an attribute as part of the AncillaryKeyword class that can specify a URI to reference an external vocabulary system's keyword.   
 
[bookmark: _Toc277850368]Additional Attributes
Path
	DIF
	/DIF/ExtendedMetadata/Metadata/

	Extended DIF
	/DIF/ExtendedMetadata/Metadata/

	ECHO
	/Collection/AdditionalAttributes/AdditionalAttribute/

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

	EMS
	N/A



 
Description
This entity stores attributes used to describe characteristics of the collection which extend beyond those defined in this model.
 
Cardinality
0..*
 
Tags
Keyword Search, Parameter Search, Validated, Highly Recommended
 
Examples
DIF
	<Extended_Metadata>
      ...
      <Metadata>
         <Group>EMS</Group>
         <Name>EMS_Product</Name>
         <Value>MOD09Q1N</Value>
      </Metadata>
      <Metadata>
        <Group>gov.nasa.gsfc.gcmd</Group>
        <Name>metadata.extraction_date</Name>
        <Value>2014-11-05 10:00:22</Value>
      </Metadata>
      <Metadata>
        <Group>gov.nasa.gsfc.gcmd</Group>
        <Name>metadata.keyword_version</Name>
        <Value>8.0</Value>
      </Metadata>
   </Extended_Metadata>



ECHO
	<AdditionalAttribute>
  <Name>SuccessCloudPhaseRtrPct_IR</Name>
  <DataType>FLOAT</DataType>
  <Description>None</Description>
</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>SuccessCloudPhaseRtrPct_IR</gco:CharacterString>
         </eos:name>
         <eos:description>
            <gco:CharacterString>None</gco:CharacterString>
         </eos:description>
         <eos:dataType>
            <eos:EOS_AdditionalAttributeDataTypeCode
               codeList="http://earthdata.nasa.gov/metadata/resources/Codelists.xml#EOS_AdditionalAttributeDataTypeCode"
               codeListValue="FLOAT">FLOAT</eos:EOS_AdditionalAttributeDataTypeCode>
         </eos:dataType>
      </eos:EOS_AdditionalAttributeDescription>
   </eos:reference>
</eos:AdditionalAttribute>



Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/MOD09Q1N_C5_NRT
DIF 10 - Example based on schema with data from DIF 9.9 record.
ECHO 10 - https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C90762185-LAADS
ISO 19115-2- https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C90762185-LAADS.iso
 
Analysis
ECHO uses AdditionalAttributes to describe the data represented in each granule within a collection. These values are important search criteria for the granules. Example attributes include values for cloud cover, MODIS Tile grid coordinates, and elevation information. All additional attribute definitions are included in the collection metadata. A collection may also specify a value, to be understood as the value for all granules. Granules reference defined additional attributes and supply a value that is associated to that granule. Granules may not define additional attributes that are not defined by the collection.   On the DIF side, there is no AdditionalAttributes class similar to ECHO, so the proposal is to use ExtendedMetadata to store this kind of information in key value pairs.   See example above.
 
Recommendations
Include DIF ExtendedMetadata fields in Additional Attributes.
 
[bookmark: _Toc277850369]Metadata Associations
[image: Macintosh HD:Users:kbaynes:Google Drive:echo:cmr:umm-c:UMMC_MetadataAssociations.png]
Figure 10: Metadata Associations

[bookmark: _Toc277850370]Parent Association
Path
	DIF
	/DIF/Parent_DIF

	Extended DIF
	/DIF/Parent_DIF

	ECHO
	/CollectionAssociations/CollectionAssociation/

	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
/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:aggregationInfo/gmd:MD_AggregateInformation/gmd:associationType/gmd:DS_AssociationTypeCode  codeListValue="largerWorkCitation"

	EMS
	N/A



 
Description
This class allows for discovery level collections and is used by the GCMD. A discovery level collection would contain many child collections that are related. 

Population of the ParentAssociation class should be reserved for instances where many metadata records are subsets that can be better represented by one parent metadata record, which describes the entire collection. Typically, the parent metadata record will have many children metadata records, which refer to the parent through the ParentAssociation class. In some instances, a child may point to more than one parent. The ParentAssociation is populated with an EntryID.
 
 
Cardinality
0..*
 
Tags
Validated, Recommended
 
Examples
DIF
	<Parent_DIF>CNDP-ESP_IPY_POL2006-11139-C02-01CGL_ESASSI</Parent_DIF>



ECHO
	   <CollectionAssociation>
      <ShortName>g3atb</ShortName>
      <VersionId>4</VersionId>
      <CollectionType>Parent Association</CollectionType>
      <CollectionUse>This is the SAGE III Level 1B solar transmission file containing 85 profiles from zero to 100 km in 0.5 km intervals that are used in inversion algorithms to extract the measured species associated with the transmission wavelengths.</CollectionUse>
   </CollectionAssociation>



ISO 19115-2
	<gmd:aggregationInfo>
  <gmd:MD_AggregateInformation>
     <gmd:aggregateDataSetName>
        <gmd:CI_Citation>
           <gmd:title>
              <gco:CharacterString>g3atb</gco:CharacterString>
           </gmd:title>
           <gmd:date gco:nilReason="unknown"/>
           <gmd:edition>
              <gco:CharacterString>4</gco:CharacterString>
           </gmd:edition>
           <gmd:otherCitationDetails>
              <gco:CharacterString>This is the SAGE III Level 1B solar transmission file containing 85 profiles from zero to 100 km in 0.5 km intervals that are used in inversion algorithms to extract the measured species associated with the transmission wavelengths.</gco:CharacterString>
           </gmd:otherCitationDetails>
        </gmd:CI_Citation>
     </gmd:aggregateDataSetName>
     <gmd:aggregateDataSetIdentifier>
        <gmd:MD_Identifier>
           <gmd:code>
              <gco:CharacterString>g3atb</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>



Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/CNDP-ESP_IPY_POL2006-11139-C02-01CGL_ESSASI_ADCP_HE125
DIF 10 - Example based on schema with data from DIF 9.9 record.
ECHO 10 - https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C184964545-LARC
ISO 19115-2- https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C184964545-LARC.iso
 
Analysis
GCMD uses this class to indicate that the dataset described in the metadata is part of a collection of related datasets.
 
[bookmark: _Toc277850371]Metadata Association
Path
	DIF
	N/A

	Extended DIF
	/DIF/MetadataAssociation/

	ECHO
	/CollectionAssociations/CollectionAssociation/

	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
/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:aggregationInfo/gmd:MD_AggregateInformation/gmd:aggregateDataSetName/gmd:CI_Citation/gmd:edition/gco:CharacterString
/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:aggregationInfo/gmd:MD_AggregateInformation/gmd:aggregateDataSetName/gmd:CI_Citation/gmd:otherCitationDetails/gco:CharacterString
/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:aggregationInfo/gmd:MD_AggregateInformation/gmd:associationType/gmd:DS_AssociationTypeCode  codeListValue="Science Associated"

	EMS
	N/A



 
Description
This class is used to identify collections that are associated with the data set described by the metadata; i.e., the name and other details of input collections, collections associated (in science data terms) with the instance and/or collections dependent on the collection in some way.  Eventually this field may also be used to refer to other metadata concepts and resources related to the collection, i.e, a service.
 
 
Cardinality
0..*
 
Tags
Controlled Vocabulary, Validated, Recommended
 
Examples
ECHO
	   <CollectionAssociation>
      <ShortName>g3arepqa</ShortName>
      <VersionId>4</VersionId>
      <CollectionType>Science Associated</CollectionType>
      <CollectionUse>The weekly quality assurance report containing information that might be useful in gaining insight into the quality of these data.</CollectionUse>
   </CollectionAssociation>



ISO 19115-2
	<gmd:aggregationInfo>
  <gmd:MD_AggregateInformation>
     <gmd:aggregateDataSetName>
        <gmd:CI_Citation>
           <gmd:title>
              <gco:CharacterString>g3atb</gco:CharacterString>
           </gmd:title>
           <gmd:date gco:nilReason="unknown"/>
           <gmd:edition>
              <gco:CharacterString>4</gco:CharacterString>
           </gmd:edition>
           <gmd:otherCitationDetails>
              <gco:CharacterString>This is the SAGE III Level 1B solar transmission file containing 85 profiles from zero to 100 km in 0.5 km intervals that are used in inversion algorithms to extract the measured species associated with the transmission wavelengths.</gco:CharacterString>
           </gmd:otherCitationDetails>
        </gmd:CI_Citation>
     </gmd:aggregateDataSetName>
     <gmd:aggregateDataSetIdentifier>
        <gmd:MD_Identifier>
           <gmd:code>
              <gco:CharacterString>g3atb</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="Science Associated">Science Associated</gmd:DS_AssociationTypeCode>
     </gmd:associationType>
  </gmd:MD_AggregateInformation>
</gmd:aggregationInfo>



Source Data Information:

 
Analysis
ECHO often uses this class as a rudimentary provenance tracker and can represent both input and dependent relationships. Although this is not a good long-term solution for provenance, there are other possible uses for these associations, such as relating an NRT product with its archive equivalent.  For now, it is our recommendation that we maintain the current usage in our reconciliation efforts and look to migrate towards a better mapping leveraging the ISO model.
 
Recommendations
The MetadataAssocation should include a controlled Type attribute used to indicate the basis (justification) for relating one resource to another.  
 
[bookmark: _Toc277850372]Temporal Extent
[image: ]
Figure 11: Temporal Extent

[bookmark: _Toc277850373]Temporal Extent
Path
	DIF
	/DIF/Temporal_Coverage
/DIF/Paleo_Temporal_Coverage/Paleo_DateTime

	Extended DIF
	{Choice of one}
1) /DIF/Temporal_Coverage/Range_DateTime/
2) /DIF/Temporal_Coverage/Single_DateTime/
3) /DIF/Temporal_Coverage/Periodic_DateTime/
4) /DIF/Temporal_Coverage/Paleo_DateTime/

	ECHO
	/Collection/Temporal/TimeType
/Collection/Temporal/DateType
/Collection/Temporal/TemporalRangeType
/Collection/Temporal/PrecisionOfSeconds
/Collection/Temporal/EndsAtPresentFlag

{Choice of one}
1) /Collection/Temporal/RangeDateTime
2) /Collection/Temporal/SingleDateTime
3) /Collection/Temporal/PeriodicDateTime

	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:temporalElement/gmd:EX_TemporalExtent

	EMS
	N/A



 
Description
This class contains attributes, which describe the temporal range of a specific collection.

This extent can be represented in a variety of ways:

Range Date Time
Single Date Time
Periodic Date Time
Paleo Date Time

For paleoclimate or geologic data, PaleoTemporalCoverage is the length of time represented by the data collected. PaleoTemporalCoverage should be used when the data spans time frames earlier than yyyy-mm-dd = 0001-01-01.
 
 
Cardinality
1..*
 
Tags
Required (with option), Controlled Vocabulary, Keyword Search, Parameter Search, Faceted
 
Examples
DIF
	<Temporal_Coverage>
   <Start_Date>2005-10-29</Start_Date>
   <Stop_Date>2005-11-21</Stop_Date>
</Temporal_Coverage>

<Paleo_Temporal_Coverage>
  <Paleo_Start_Date>cc25-00-00</Paleo_Start_Date>
  <Chronostratigraphic_Unit uuid=""c7e7fb38-44ef-4c5b-aa1d-b3fdcf89d838"">
     <Eon>PHANEROZOIC</Eon>
     <Era>CENOZOIC</Era>
     <Period>QUATERNARY</Period>
  </Chronostratigraphic_Unit>
</Paleo_Temporal_Coverage>



ECHO
	<Temporal>
    <TimeType>Universal Time</TimeType> 
    <DateType>Eastern Daylight</DateType> 
    <TemporalRangeType>Long Range</TemporalRangeType> 
    <PrecisionOfSeconds>1</PrecisionOfSeconds> 
    <EndsAtPresentFlag>true</EndsAtPresentFlag> 
    <RangeDateTime>
       <BeginningDateTime>1990-01-01T00:00:00Z</BeginningDateTime>  
       <EndingDateTime>2003-12-31T00:00:00Z</EndingDateTime>  
    </RangeDateTime>
</Temporal>



ISO 19115-2
	<gmd:extent>
            <gmd:EX_Extent id="boundingExtent">
               <gmd:description>
                  <gco:CharacterString>SpatialCoverageType=Horizontal, SpatialInfoCoverageType=Horizontal, SpatialGranuleSpatialRepresentation=CARTESIAN, Temporal Range Type=Long Range, Time Type=Universal Time</gco:CharacterString>
               </gmd:description>
               <!--Bounding Rectangle--><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>-55</gco:Decimal>
                     </gmd:southBoundLatitude>
                     <gmd:northBoundLatitude>
                        <gco:Decimal>90</gco:Decimal>
                     </gmd:northBoundLatitude>
                  </gmd:EX_GeographicBoundingBox>
               </gmd:geographicElement>
               <gmd:temporalElement><!--RangeDateTime--><gmd:EX_TemporalExtent id="boundingTemporalExtent">
                     <gmd:extent>
                        <gml:TimePeriod gml:id="w16aac43c11">
                           <gml:beginPosition frame="Eastern Daylight">1990-01-01T00:00:00Z</gml:beginPosition>
                           <gml:endPosition frame="Eastern Daylight" indeterminatePosition="now"/>
                        </gml:TimePeriod>
                     </gmd:extent>
                  </gmd:EX_TemporalExtent>
               </gmd:temporalElement>
            </gmd:EX_Extent>
         </gmd:extent>



Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/macayeal_cont_GPS_Ross_Ice_Shelf_0229546, http://gcmd.gsfc.nasa.gov/r/d/[GCMD]G01109 (Paleo Date Time)
DIF 10 - Example based on schema with data from DIF 9.9 record.
ECHO 10 - https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C179001954-SEDAC
ISO 19115-2- https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C179001954-SEDAC.iso
 
Analysis
This class is found in both ECHO and GCMD.  GCMD Temporal_Coverage class is described here:
http://gcmd.gsfc.nasa.gov/add/difguide/temporal_coverage.html  and supports range date times.  

ECHO's Temporal class is defined here:

https://api.echo.nasa.gov/ingest/schema/collection/Temporal.html  and supports single date times, range date times, and period date times, among other attributes.   The Temporal class also supports temporal resolution data.

The Paleo Date Time is only found in GCMD and its attribute Chronostratigraphic_Unit is controlled.
 
Recommendations
ECHO's Temporal class should be adopted by the UMM as it is a superset of what GCMD supports and can capture single date times, range date/times, periodic date times, as well as temporal resolution data.  

It is also recommended to include Paleo Date Time as an attribute of Temporal Extent. Paleo Date Time should use the GCMD Chronostratigraphic_Unit and should stay controlled and faceted. An ISO-19115 mapping needed for this portion of the Temporal Extent.

Finally, any dates, times or temporal ranges specified in the TemporalCoverage class should use the ISO 8601 format. Unknown dates can also be represented in the ISO 8601 format.

There are several elements in the ECHO schema (such as /Collection/Temporal/DateType and TimeType) that need cleanup, revision or deprecation. 

 
[bookmark: _Toc277850374]Temporal Keywords
Path
	DIF
	/DIF/Data_Resolution/Temporal_Resolution
/DIF/Data_Resolution/Temporal_Resolution_Range

	Extended DIF
	/DIF/TemporalCoverage/TemporalInfo/Ancillary_Temporal_Keyword

	ECHO
	/Collection/TemporalKeywords/Keyword

	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:descriptiveKeywords/gmd:MD_Keywords/gmd:keyword/gco:CharacterString
with
/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:descriptiveKeywords/gmd:MD_Keywords/gmd:keyword/gmd:type/MD_KeywordTypeCode[@codeListValue="temporal"]

	EMS
	N/A



 
Description
This attribute specifies a word or phrase that describes the temporal resolution of the dataset.
 
 
Cardinality
0..*
 
Tags
Keyword Search, Normalize, Recommended
 
Examples
DIF
	<Data_Resolution>
...
   <Temporal_Resolution>15-sec sample rate, standard geodetic GPS resolution</Temporal_Resolution>
   <Temporal_Resolution_Range uuid="48ff676f-836c-4cff-bc88-4c4cc06b2e1b">1 second - &lt; 1 minute</Temporal_Resolution_Range>
</Data_Resolution>



ECHO
	<TemporalKeywords>
   <Keyword>DAILY</Keyword>
</TemporalKeywords>



ISO 19115-2
	         <gmd:descriptiveKeywords>
            <gmd:MD_Keywords>
               <gmd:keyword>
                  <gco:CharacterString>DAILY</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="temporal">temporal</gmd:MD_KeywordTypeCode>
               </gmd:type>
               <gmd:thesaurusName gco:nilReason="unknown"/>
            </gmd:MD_Keywords>
         </gmd:descriptiveKeywords>



Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/macayeal_cont_GPS_Ross_Ice_Shelf_0229546
DIF 10.0.0a - Example based on schema with data from DIF 9.9 record.
ECHO 10 - https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C230264-GHRC
ISO 19115-2- https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C230264-GHRC.iso
 
Analysis
This class is found in both GCMD and ECHO.   Neither format is the value controlled nor required.
 
Recommendations
ECHO's TemporalKeyword class should be part of the UMM and be uncontrolled.   ECHO and GCMD temporal keywords will need to be reconciled for these classes.
 
[bookmark: _Toc277850375]Spatial Extent
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Figure 12: Spatial Extent

[bookmark: _Toc277850376]Spatial Extent
Path
	DIF
	/DIF/Spatial_Coverage
or
/DIF/Extended_Metadata for more complicated geometries

	Extended DIF
	/DIF/Spatial_Coverage/

	ECHO
	/Collection/Spatial/

	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/

	EMS
	N/A



 
Description
Specifies the geographic and vertical (altitude, depth) coverage of the data.
 
 
Cardinality
1..*
 
Tags
Required (with option), Parameter Search, Validated
 
Examples
DIF
	<Spatial_Coverage>
   <Southernmost_Latitude>-78.0</Southernmost_Latitude>
   <Northernmost_Latitude>-78.0</Northernmost_Latitude>
   <Westernmost_Longitude>-178.0</Westernmost_Longitude>
   <Easternmost_Longitude>-178.0</Easternmost_Longitude>
</Spatial_Coverage>



ECHO
	<Spatial>
   <SpatialCoverageType>Horizontal</SpatialCoverageType>
   <HorizontalSpatialDomain>
      <Geometry>
         <CoordinateSystem>CARTESIAN</CoordinateSystem>
         <BoundingRectangle>
            <WestBoundingCoordinate>-130</WestBoundingCoordinate>
            <NorthBoundingCoordinate>53</NorthBoundingCoordinate>   
            <EastBoundingCoordinate>-60</EastBoundingCoordinate>
            <SouthBoundingCoordinate>20</SouthBoundingCoordinate>
         </BoundingRectangle>
      </Geometry>
   </HorizontalSpatialDomain>
   <GranuleSpatialRepresentation>CARTESIAN</GranuleSpatialRepresentation>
</Spatial>



ISO 19115-2
	<gmd:extent>
            <gmd:EX_Extent id="boundingExtent">
               <gmd:description>
                  <gco:CharacterString>SpatialCoverageType=Horizontal, SpatialGranuleSpatialRepresentation=CARTESIAN</gco:CharacterString>
               </gmd:description>
               <!--Bounding Rectangle--><gmd:geographicElement>
                  <gmd:EX_GeographicBoundingBox>
                     <gmd:westBoundLongitude>
                        <gco:Decimal>-130</gco:Decimal>
                     </gmd:westBoundLongitude>
                     <gmd:eastBoundLongitude>
                        <gco:Decimal>-60</gco:Decimal>
                     </gmd:eastBoundLongitude>
                     <gmd:southBoundLatitude>
                        <gco:Decimal>20</gco:Decimal>
                     </gmd:southBoundLatitude>
                     <gmd:northBoundLatitude>
                        <gco:Decimal>53</gco:Decimal>
                     </gmd:northBoundLatitude>
                  </gmd:EX_GeographicBoundingBox>
               </gmd:geographicElement>
               <gmd:temporalElement><!--RangeDateTime--><gmd:EX_TemporalExtent id="boundingTemporalExtent">
                     <gmd:extent>
                        <gml:TimePeriod gml:id="w16aac14a">
                           <gml:beginPosition>1995-01-01T00:00:00.000Z</gml:beginPosition>
                           <gml:endPosition/>
                        </gml:TimePeriod>
                     </gmd:extent>
                  </gmd:EX_TemporalExtent>
               </gmd:temporalElement>
            </gmd:EX_Extent>
         </gmd:extent>





Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/macayeal_cont_GPS_Ross_Ice_Shelf_0229546
DIF 10.0.0a - Example based on schema with data ECHO 10 record.
ECHO 10 - https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C230264-GHRC
ISO 19115-2- https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C230264-GHRC.iso
 
Analysis
This class is found in both GCMD and ECHO.   Spatial metadata describes the area of Earth that a collection covers. In the base DIF (9.9), the spatial extent is represented as a bounding box using a Cartesian coordinate system. In ECHO, spatial data can be represented in both Cartesian and Geodetic coordinate systems or as orbits. The Cartesian and geodetic (World Geodetic System 84) coordinate systems accept spatial data types of Point, Line, Bounding Rectangle and Polygon. See ECHO's Data Partner User Guide for more details on ECHO's support for spatial data.
 
Recommendations
ECHO's Spatial class should be used in the UMM as it is a superset of what GCMD includes.  The Extended DIF has included extra fields to allow for more complicated geometries and granule spatial information.
 
[bookmark: _Toc277850377]Two Dimensional Coordinate System
Path
	DIF
	N/A

	Extended DIF
	/DIF/Spatial_Coverage/Spatial_Info/TwoD_Coordinate_System/

	ECHO
	/Collection/TwoDCoordinateSystems/TwoDCoordinateSystem

	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
/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:extent/gmd:EX_Extent/gmd:geographicElement/gmd:EX_GeographicDescription/gmd:geographicIdentifier/gmd:MD_Identifier/gmd:description/gco:CharacterString



	EMS
	N/A



 
Description
Defines a named two-dimensional tiling system for the collection.
 
 
Cardinality
0..1
 
Tags
Parameter Search, Faceted, Validated, Recommended
 
Examples
ECHO
	<TwoDCoordinateSystems>
  <TwoDCoordinateSystem>
    <TwoDCoordinateSystemName>CALIPSO</TwoDCoordinateSystemName>
    <Coordinate1>
      <MinimumValue>1</MinimumValue>
      <MaximumValue>75000</MaximumValue>
    </Coordinate1>
    <Coordinate2>
      <MinimumValue>1</MinimumValue>
      <MaximumValue>233</MaximumValue>
    </Coordinate2>
  </TwoDCoordinateSystem>
</TwoDCoordinateSystems>



ISO 19115-2
	<gmd:geographicElement>
  <gmd:EX_GeographicDescription>
     <gmd:geographicIdentifier>
        <gmd:MD_Identifier>
           <gmd:code>
              <gco:CharacterString>o1,75000p1,233</gco:CharacterString>
           </gmd:code>
           <gmd:description>
              <gco:CharacterString>CALIPSO</gco:CharacterString>
           </gmd:description>
        </gmd:MD_Identifier>
     </gmd:geographicIdentifier>
  </gmd:EX_GeographicDescription>
</gmd:geographicElement>



Source Data Information:
DIF 10.0.0a - Example based on schema with data from ECHO 10 record.
ECHO 10 - https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C5862864-LARC_ASDC
ISO 19115-2- https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C5862864-LARC_ASDC.iso
 
Analysis
This class exists in ECHO and has been added to the Extended DIF. See the Two Dimensional Coordinate Appendix for more information about specific coordinate system translations
 
Recommendations
Two Dimensional Coordinate Systems should be identified via controlled vocabulary.

[bookmark: _Toc277850378] Spatial Information
Path
	DIF
	/DIF/Data_Resolution/
/DIF/Spatial_Coverage/

	Extended DIF
	/DIF/Spatial_Coverage/Spatial_Info/

	ECHO
	/Collection/SpatialInfo/

	ISO 19115-2
	/gmi:MI_Metadata/gmd:spatialRepresentationInfo/gmd:MD_Georeferenceable/gmd:numberOfDimensions/gco:Integer
/gmi:MI_Metadata/gmd:spatialRepresentationInfo/gmd:MD_Georeferenceable/gmd:axisDimensionProperties/gmd:MD_Dimension/gmd:dimensionName/gmd:MD_DimensionNameTypeCode codeListValue="column"
/gmi:MI_Metadata/gmd:spatialRepresentationInfo/gmd:MD_Georeferenceable/gmd:axisDimensionProperties/gmd:MD_Dimension/gmd:resolution/gco:Measure uom="Decimal%20Degrees"
/gmi:MI_Metadata/gmd:spatialRepresentationInfo/gmd:MD_Georeferenceable/gmd:axisDimensionProperties/gmd:MD_Dimension/gmd:dimensionName/gmd:MD_DimensionNameTypeCode codeListValue="row"
/gmi:MI_Metadata/gmd:spatialRepresentationInfo/gmd:MD_Georeferenceable/gmd:axisDimensionProperties/gmd:MD_Dimension/gmd:dimensionName/gmd:MD_DimensionNameTypeCode codeListValue="vertical"

	EMS
	N/A



 
Description
This class stores the reference frame or system in which altitudes (elevations) are given. The information contains the datum name, distance units and encoding method, which provide the definition for the system. This field also stores the characteristics of the reference frame or system from which depths are measured. The additional information in the field is geometry reference data etc.
 
 
Cardinality
0..1
 
Tags
Recommended
 
Examples
DIF
	<Data_Resolution>
   <Latitude_Resolution>.05 m</Latitude_Resolution>
   <Longitude_Resolution>.05 m</Longitude_Resolution>
   <Horizontal_Resolution_Range uuid="08e4b31c-0be3-49cd-9374-caac345e7402">&lt; 1 meter</Horizontal_Resolution_Range>
   <Vertical_Resolution>.1 m</Vertical_Resolution>
   <Vertical_Resolution_Range uuid="08e4b31c-0be3-49cd-9374-caac345e7402">&lt; 1 meter</Vertical_Resolution_Range>
   <Temporal_Resolution>15-sec sample rate, standard geodetic GPS resolution</Temporal_Resolution>
   <Temporal_Resolution_Range uuid="48ff676f-836c-4cff-bc88-4c4cc06b2e1b">1 second - &lt; 1 minute</Temporal_Resolution_Range>
</Data_Resolution>

<Spatial_Coverage>
   <Southernmost_Latitude>-78.0</Southernmost_Latitude>
   <Northernmost_Latitude>-78.0</Northernmost_Latitude>
   <Westernmost_Longitude>-178.0</Westernmost_Longitude>
   <Easternmost_Longitude>-178.0</Easternmost_Longitude>
</Spatial_Coverage>



ECHO
	  <SpatialInfo>
    <SpatialCoverageType>HORIZ&amp;VERT</SpatialCoverageType>
    <VerticalCoordinateSystem>
      <AltitudeSystemDefinition>
        <DatumName>Not Applicable</DatumName>
        <DistanceUnits>kilometers</DistanceUnits>
        <EncodingMethod>Implicit coordinate</EncodingMethod>
        <Resolutions>
          <Resolution>0.5</Resolution>
        </Resolutions>
      </AltitudeSystemDefinition>
    </VerticalCoordinateSystem>
    <HorizontalCoordinateSystem>
      <GeodeticModel>
        <EllipsoidName>IAU 1976</EllipsoidName>
        <SemiMajorAxis>6378140.0</SemiMajorAxis>
        <DenominatorOfFlatteningRatio>298.257</DenominatorOfFlatteningRatio>
      </GeodeticModel>
      <GeographicCoordinateSystem>
        <GeographicCoordinateUnits>Decimal Degrees</GeographicCoordinateUnits>
        <LatitudeResolution>0.01</LatitudeResolution>
        <LongitudeResolution>0.01</LongitudeResolution>
      </GeographicCoordinateSystem>
    </HorizontalCoordinateSystem>
  </SpatialInfo>



ISO 19115-2
	<gmd:spatialRepresentationInfo>
    <gmd:MD_Georeferenceable>
        <gmd:numberOfDimensions>
            <gco:Integer>3</gco:Integer>
        </gmd:numberOfDimensions>
        <gmd:axisDimensionProperties>
            <gmd:MD_Dimension>
                <gmd:dimensionName>
                    <gmd:MD_DimensionNameTypeCode
                        codeList="http://www.ngdc.noaa.gov/metadata/published/xsd/schema/resources/Codelist/gmxCodelists.xml#MD_DimensionNameTypeCode"
                        codeListValue="column">column</gmd:MD_DimensionNameTypeCode>
                </gmd:dimensionName>
                <gmd:dimensionSize gco:nilReason="unknown"/>
                <gmd:resolution>
                    <gco:Measure uom="Decimal%20Degrees">0.01</gco:Measure>
                </gmd:resolution>
            </gmd:MD_Dimension>
        </gmd:axisDimensionProperties>
        <gmd:axisDimensionProperties>
            <gmd:MD_Dimension>
                <gmd:dimensionName>
                    <gmd:MD_DimensionNameTypeCode
                        codeList="http://www.ngdc.noaa.gov/metadata/published/xsd/schema/resources/Codelist/gmxCodelists.xml#MD_DimensionNameTypeCode"
                        codeListValue="row">row</gmd:MD_DimensionNameTypeCode>
                </gmd:dimensionName>
                <gmd:dimensionSize gco:nilReason="unknown"/>
                <gmd:resolution>
                    <gco:Measure uom="Decimal%20Degrees">0.01</gco:Measure>
                </gmd:resolution>
            </gmd:MD_Dimension>
        </gmd:axisDimensionProperties>
        <gmd:axisDimensionProperties>
            <gmd:MD_Dimension>
                <gmd:dimensionName>
                    <gmd:MD_DimensionNameTypeCode
                        codeList="http://www.ngdc.noaa.gov/metadata/published/xsd/schema/resources/Codelist/gmxCodelists.xml#MD_DimensionNameTypeCode"
                        codeListValue="vertical">vertical</gmd:MD_DimensionNameTypeCode>
                </gmd:dimensionName>
                <gmd:dimensionSize gco:nilReason="unknown"/>
                <gmd:resolution>
                    <gco:Measure uom="kilometers">0.5</gco:Measure>
                </gmd:resolution>
            </gmd:MD_Dimension>
        </gmd:axisDimensionProperties>
        <gmd:cellGeometry/>
        <gmd:transformationParameterAvailability/>
        <gmd:controlPointAvailability/>
        <gmd:orientationParameterAvailability/>
        <gmd:georeferencedParameters/>
    </gmd:MD_Georeferenceable>
</gmd:spatialRepresentationInfo>



Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/macayeal_cont_GPS_Ross_Ice_Shelf_0229546
DIF 10.0.0a - Example based on schema with data ECHO 10 record.
ECHO 10 - https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C184964547-LARC
ISO 19115-2- https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C184964547-LARC.iso
 
Analysis
The ECHO metadata has a SpatialInfo class.   This class can be used to capture vertical and horizontal resolution information.   GCMD contains a Data_Resolution class that can map its horizontal and vertical resolution data to this UMM class.  A full description of all the attributes within ECHO's SpatialInfo can be found here:

https://api.echo.nasa.gov/ingest/schema/collection/SpatialInfo.html 

 
Recommendations
Metadata reconciliation should focus on unifying usage of ECHO's SpatialInfo and GCMD's Data_Resolution classes.

Future revisions of this model might consider consolidating the “Spatial Information” and “Spatial Extent” classes. 

[bookmark: _Toc277850379]Spatial Keywords
Path
	DIF
	/DIF/Location/

	Extended DIF
	/DIF/Location/

	ECHO
	/Collection/SpatialKeywords/Keyword

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

with

/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:descriptiveKeywords/gmd:MD_Keywords/gmd:type/gmd:MD_KeywordTypeCode[@codeListValue="place"]


	EMS
	N/A



 
Description
This class specifies the name of a place on Earth, a location within the Earth, a vertical location, or a location outside of Earth.
 
 
Cardinality
0..*
 
Tags
Controlled Vocabulary, Parameter Search, Recommended
 
Examples
DIF
	<Location uuid="1ed45273-3e2b-4586-b852-05578c04041b">
  <Location_Category>OCEAN</Location_Category>
  <Location_Type>ARCTIC OCEAN</Location_Type>
</Location>
<Location uuid="cf249a36-2e82-4d32-84cd-23a4f40bb393">
  <Location_Category>OCEAN</Location_Category>
  <Location_Type>ATLANTIC OCEAN</Location_Type>
</Location>
<Location uuid="4b75a3a2-9811-43b9-8f8c-64d0ae4d9ca8">
  <Location_Category>OCEAN</Location_Category>
  <Location_Type>INDIAN OCEAN</Location_Type>
</Location>
<Location uuid="a19e4450-64c4-4687-9080-cebded8a90eb">
  <Location_Category>OCEAN</Location_Category>
  <Location_Type>PACIFIC OCEAN</Location_Type>
</Location>
<Location uuid="3fedcf7c-7b0c-4b51-abd2-2c54de713061">
  <Location_Category>GEOGRAPHIC REGION</Location_Category>
  <Location_Type>POLAR</Location_Type>
</Location>



ECHO
	<SpatialKeywords>
  <Keyword>Africa</Keyword>
  <Keyword>Asia</Keyword>
  <Keyword>Australia</Keyword>
  <Keyword>Equatorial</Keyword>
  <Keyword>Europe</Keyword>
  <Keyword>Global</Keyword>
  <Keyword>Mid-Latitude</Keyword>
  <Keyword>North America</Keyword>
  <Keyword>Oceania</Keyword>
  <Keyword>Polar</Keyword>
  <Keyword>South America</Keyword>
</SpatialKeywords>



ISO 19115-2
	<gmd:descriptiveKeywords>
  <gmd:MD_Keywords>
     <gmd:keyword>
        <gco:CharacterString>Africa</gco:CharacterString>
     </gmd:keyword>
     <gmd:keyword>
        <gco:CharacterString>Asia</gco:CharacterString>
     </gmd:keyword>
     <gmd:keyword>
        <gco:CharacterString>Australia</gco:CharacterString>
     </gmd:keyword>
     <gmd:keyword>
        <gco:CharacterString>Equatorial</gco:CharacterString>
     </gmd:keyword>
     <gmd:keyword>
        <gco:CharacterString>Europe</gco:CharacterString>
     </gmd:keyword>
     <gmd:keyword>
        <gco:CharacterString>Global</gco:CharacterString>
     </gmd:keyword>
     <gmd:keyword>
        <gco:CharacterString>Mid-Latitude</gco:CharacterString>
     </gmd:keyword>
     <gmd:keyword>
        <gco:CharacterString>North America</gco:CharacterString>
     </gmd:keyword>
     <gmd:keyword>
        <gco:CharacterString>Oceania</gco:CharacterString>
     </gmd:keyword>
     <gmd:keyword>
        <gco:CharacterString>Polar</gco:CharacterString>
     </gmd:keyword>
     <gmd:keyword>
        <gco:CharacterString>South America</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:thesaurusName>
...
     </gmd:thesaurusName>
  </gmd:MD_Keywords>
</gmd:descriptiveKeywords>



Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/r/d/[GCMD]G01109
DIF 10.0.0a - Example based on schema with data from DIF 9.9 record.
ECHO 10 - https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C1000000121-SEDAC
ISO 19115-2- https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C1000000121-SEDAC.iso
 
Analysis
This class is found in both ECHO and GCMD.   It is controlled within GCMD but not controlled in ECHO.    GCMD's Location is a hierarchical structure whereas in ECHO it is a single keyword.    GCMD's location hierarchies were primarily obtained from the following reference:
https://www.cia.gov/library/publications/the-world-factbook/

 
Recommendations
Location data should be reconciled between both systems and controlled within the CMR. It is recommended that the keyword management system move away from using the world factbook in favor of an international standard such as ISO_3166-1.
 

[bookmark: _Toc277850380]Acquisition Information
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Figure 13: Acquisition Information

[bookmark: _Toc277850381]Platform
Path
	DIF
	/DIF/Source_Name

	Extended DIF
	/DIF/Platform/

	ECHO
	/Collection/Platforms/Platform/

	ISO 19115-2
	/gmi:MI_Metadata/gmi:acquisitionInformation/gmi:MI_AcquisitionInformation/gmi:platform/eos:EOS_Platform/
and
/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:descriptiveKeywords/gmd:MD_Keywords/gmd:keyword/gco:CharacterString
with
/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:descriptiveKeywords/gmd:MD_Keywords/gmd:keyword/gmd:type/MD_KeywordTypeCode[@codeListValue="platform"]

	EMS
	Sometimes maps to mission/platform/program. Otherwise, "N/A" or "Not Applicable"



 
Description
This attribute describes the relevant platforms associated with the acquisition of the collection. Platform types are controlled and include Spacecraft, Aircraft, Vessel, Buoy, Platform, Station, Network, Human, etc.
 
 
Cardinality
1..*
 
Tags
Required, Controlled Vocabulary, Keyword Search, Parameter Search, Faceted, Validated
 
Examples
DIF
	<Source_Name uuid="e66a90c4-3a5c-4e52-b039-bc93857642bf">
   <Short_Name>GPS</Short_Name>
   <Long_Name>Global Positioning System Satellites</Long_Name>
</Source_Name>



ECHO
	<Platforms>
   <Platform>
      <ShortName>ICESat</ShortName>
         <LongName>Ice, Cloud, and Land Elevation Satellite</LongName>
         <Type>Spacecraft</Type>
         <Characteristics>
            <Characteristic>
               <Name>OrbitInclination</Name>
               <Description>Angle between the orbit plane and the Earth's equatorial plane</Description>
               <DataType>float</DataType>
               <Unit>Degrees</Unit>
               <Value>94.0</Value>
            </Characteristic>
            <Characteristic>
               <Name>OrbitalPeriod</Name>
               <Description>Orbital period in decimal minutes.</Description>
               <DataType>float</DataType>
               <Unit>Minutes</Unit>
               <Value>96.7</Value>
            </Characteristic>
         </Characteristics>
         ...
   </Platform>
</Platforms>




ISO 19115-2
	<gmi:platform>
    <eos:EOS_Platform id="w25aac24a">
       <gmi:identifier>
          <gmd:MD_Identifier>
             <gmd:code>
                <gco:CharacterString>ICESat</gco:CharacterString>
             </gmd:code>
             <gmd:description>
                <gco:CharacterString>Ice, Cloud, and Land Elevation Satellite</gco:CharacterString>
             </gmd:description>
          </gmd:MD_Identifier>
       </gmi:identifier>
       <gmi:description>
          <gco:CharacterString>Spacecraft</gco:CharacterString>
       </gmi:description>
       <gmi:instrument xlink:href="#w25aac24ab4a"/>
       <gmi:instrument xlink:href="#w25aac24ab4b1"/>
       <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><!--Platform Characteristic-->
                <eos:AdditionalAttribute>
                ...
                </eos:AdditionalAttribute>
                <!--Platform Characteristic-->
                <eos:AdditionalAttribute>
                ...
                </eos:AdditionalAttribute>
                <!--Spatial/OrbitParameters-->
                <eos:AdditionalAttribute>
                ...
                </eos:AdditionalAttribute>
                <eos:AdditionalAttribute>
                ...
                </eos:AdditionalAttribute>
                <eos:AdditionalAttribute>
                ...
                </eos:AdditionalAttribute>
                <eos:AdditionalAttribute>
                ...
                </eos:AdditionalAttribute>
                <eos:AdditionalAttribute>
                ...
                </eos:AdditionalAttribute>
             </eos:AdditionalAttributes>
          </gco:Record>
       </eos:otherProperty>
    </eos:EOS_Platform>
 </gmi:platform>

---------------------------------------------------
<gmd:descriptiveKeywords>
    <gmd:MD_Keywords>
       <gmd:keyword>
          <gco:CharacterString>ICESat &gt; Ice, Cloud, and Land Elevation Satellite</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:thesaurusName>
    </gmd:MD_Keywords>
 </gmd:descriptiveKeywords>



EMS Flat File
	AQUARIUS



Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/macayeal_cont_GPS_Ross_Ice_Shelf_0229546
DIF 10.0.0a - Generated from ECHO 10 data
ECHO 10 - https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C189991875-NSIDC_ECS
EMS - NSIDCV0 flat file
ISO 19115-2- https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C189991875-NSIDC_ECS.iso

 
Analysis
This class is found in ECHO, GCMD, and EMS.   It is controlled within GCMD and EMS, but not controlled in ECHO.   ECHO's Platform includes the following attributes:  ShortName, LongName, Type, Characteristics, and Instruments.  GCMD's Platform does not nest the Instrument attributes or include a Characteristics attribute.   Some of the characteristics information is captured in the GCMD ancillary platform metadata document.  The EMS attribute "Mission" is mapped to UMM/Platform/ShortName; EMS "Mission" can also be mapped to UMM/Project/Campaign if applicable. EMS intend to use mission, platform and project in this order based on the availability of the information and use only one value.
 
Recommendations
Platforms should be reconciled so all keywords are controlled within the CMR.   ECHO's structure for Platform should be included as part of the UMM in order to capture the additional information such as Characteristics, Instruments associated with the platform, etc.  Campaigns that do not fit in ECHO's structure will have to be reconciled.  Since this class is required, the keywords "Not Available", "Not Applicable", and "Unknown" will be added to the controlled keyword list for collections that are not associated with a platform.
 
[bookmark: _Toc277850382]Instrument
Path
	DIF
	/DIF/Sensor_Name/

	Extended DIF
	/DIF/Platform/Instrument/

	ECHO
	/Collection/Platforms/Platform/Instruments/Instrument/

	ISO 19115-2
	/gmi:MI_Metadata/gmi:acquisitionInformation/gmi:MI_AcquisitionInformation/gmi:instrument/eos:EOS_Instrument/
and
/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:descriptiveKeywords/gmd:MD_Keywords/gmd:keyword/gco:CharacterString
with
/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:descriptiveKeywords/gmd:MD_Keywords/gmd:keyword/gmd:type/MD_KeywordTypeCode[@codeListValue="instrument"]

	EMS
	instrument



 
Description
The Instrument class is nested within the Platform class and is used to register the instrument used to measure or record data, including direct human observation.
 
 
Cardinality
1..*
 
Tags
Required, Controlled Vocabulary, Keyword Search, Parameter Search, Faceted, Validated
 
Examples
DIF
	<Sensor_Name uuid="e5fde4c4-15cd-4278-b922-005488df096f">
   <Short_Name>GPS</Short_Name>
   <Long_Name>Global Positioning System</Long_Name>
</Sensor_Name>
<Sensor_Name uuid="029feed6-79dc-4316-b8ac-be8f1e557f89">
   <Short_Name>GPS RECEIVERS</Short_Name>
</Sensor_Name>





ECHO
	      <Instruments>
         <Instrument>
            <ShortName>GLAS</ShortName>
            <LongName>Geoscience Laser Altimeter System</LongName>
            <Technique>Laser Altimetry and Light Detection and Radar</Technique>
            <Characteristics>
               <Characteristic>
                  <Name>SwathWidth</Name>
                  <Description>The width of the sensor scan as the satellite moves along the ground track.</Description>
                  <DataType>int</DataType>
                  <Unit>kilometers</Unit>
                  <Value>2</Value>
               </Characteristic>
            </Characteristics>
         </Instrument>
      </Instruments>




ISO 19115-2
	<gmi:instrument>
  <eos:EOS_Instrument id="w25aac24ab4b1">
     <gmi:citation>
        <gmd:CI_Citation>
           <gmd:title>
              <gco:CharacterString>GPS&gt;Global Positioning System Receiver</gco:CharacterString>
           </gmd:title>
           <gmd:date gco:nilReason="unknown"/>
        </gmd:CI_Citation>
     </gmi:citation>
     <gmi:identifier>
        <gmd:MD_Identifier>
           <gmd:code>
              <gco:CharacterString>GPS</gco:CharacterString>
           </gmd:code>
           <gmd:description>
              <gco:CharacterString>Global Positioning System Receiver</gco:CharacterString>
           </gmd:description>
        </gmd:MD_Identifier>
     </gmi:identifier>
     <gmi:type>
        <gco:CharacterString>Radionavigation</gco:CharacterString>
     </gmi:type>
     <gmi:description gco:nilReason="missing"/>
     <gmi:mountedOn xlink:href="#w25aac24a"/>
     <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>
              <!--Instrument Information Additional Attribute-->
              <eos:AdditionalAttribute>
              ...
              </eos:AdditionalAttribute>   
              <!--Instrument Information Additional Attribute-->
              <eos:AdditionalAttribute>
              ...
              </eos:AdditionalAttribute>
              <!--Instrument Information Additional Attribute-->
              <eos:AdditionalAttribute>
              ...
              </eos:AdditionalAttribute>
           </eos:AdditionalAttributes>
        </gco:Record>
     </eos:otherProperty>
     ...
  </eos:EOS_Instrument>
</gmi:instrument>
-------------------------------------------
<gmd:descriptiveKeywords>
  <gmd:MD_Keywords>
     <gmd:keyword>
        <gco:CharacterString>GLAS &gt; Geoscience Laser Altimeter System</gco:CharacterString>
     </gmd:keyword>
     <gmd:keyword>
        <gco:CharacterString>GPS &gt; Global Positioning System Receiver</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:thesaurusName>
  </gmd:MD_Keywords>
</gmd:descriptiveKeywords>



EMS Flat File
	AQUARIUS_RADIOMETER,AQUARIUS_SCATTEROMETER



Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/macayeal_cont_GPS_Ross_Ice_Shelf_0229546
DIF 10.0.0a - Generated sample data from DIF 9.9
ECHO 10 - https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C189991875-NSIDC_ECS
EMS - NSIDCV0 flat file
ISO 19115-2- https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C189991875-NSIDC_ECS.iso
 
Analysis
This class is found in ECHO, GCMD, and EMS.   It is controlled within GCMD but not controlled in ECHO or EMS.  ECHO's Instrument class includes the following attributes:  ShortName, LongName, Technique, NumberOfSensors, Characteristics, Sensors, and OperationModes.  GCMD's Source_Name class does not nest the Instrument attribute or include any of the other attributes found in ECHO.  Some of the characteristics information is captured in the GCMD ancillary instrument metadata document.

Recommendations
Instruments should be reconciled so all keywords are controlled within the CMR. ECHO's structure for Instrument should be included as part of the UMM in order to capture additional information such as Techniques, Characteristics, Sensors, etc.  Because this is a newly required field in the UMM-C and not all collections have associated instruments, the keywords "Not Available", "Not Applicable", and "Unknown" will be added to the controlled keyword list for collections that are not associated with an instrument.
 
[bookmark: _Toc277850383]Sensor
Path
	DIF
	N/A

	Extended DIF
	/DIF/Platform/Instrument/Sensor/

	ECHO
	/Collection/Platforms/Platform/Instruments/Instrument/Sensors/Sensor

	ISO 19115-2
	/gmi:MI_Metadata/gmi:acquisitionInformation/gmi:MI_AcquisitionInformation/gmi:instrument/eos:EOS_Instrument/eos:sensor/eos:EOS_Sensor/

	EMS
	N/A



 
Description
This is a class nested within Instrument class and holds the referential information for collection source/sensor configuration including sensor parameters setting such as technique etc.
 
 
Cardinality
0..*
 
Tags
Controlled Vocabulary, Keyword Search, Parameter Search, Faceted, Validated, Highly Recommended
 
Examples
ECHO
	<Sensor>
  <ShortName>PC</ShortName>
  <LongName>Photon Counter for the 532 nm Aerosol Returns</LongName>
  <Technique>Counting of 532nm photon return in 75m bins 40km to surface</Technique>
  <Characteristics>
    <Characteristic>
      <Name>wavelength</Name>
      <Description>detector</Description>
      <DataType>varchar</DataType>
      <Unit>nanometer</Unit>
      <Value>532nm</Value>
    </Characteristic>
  </Characteristics>
</Sensor>



ISO 19115-2
	<eos:sensor>
  <eos:EOS_Sensor id="w22aac24ab4ab4b1">
     <eos:citation>
        <gmd:CI_Citation>
           <gmd:title>
              <gco:CharacterString>PC&gt;Photon Counter for the 532 nm Aerosol Returns</gco:CharacterString>
           </gmd:title>
           <gmd:date gco:nilReason="unknown"/>
        </gmd:CI_Citation>
     </eos:citation>
     <eos:identifier>
        <gmd:MD_Identifier>
           <gmd:code>
              <gco:CharacterString>PC</gco:CharacterString>
           </gmd:code>
           <gmd:description>
              <gco:CharacterString>Photon Counter for the 532 nm Aerosol Returns</gco:CharacterString>
           </gmd:description>
        </gmd:MD_Identifier>
     </eos:identifier>
     <eos:type>
        <gco:CharacterString>Counting of 532nm photon return in 75m bins 40km to surface</gco:CharacterString>
     </eos:type>
     <eos:mountedOn xlink:href="#w22aac24ab4a"/>
     <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>
              <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>wavelength</gco:CharacterString>
                       </eos:name>
                       <eos:description>
                          <gco:CharacterString>detector</gco:CharacterString>
                       </eos:description>
                       <eos:dataType>
                          <eos:EOS_AdditionalAttributeDataTypeCode codeList="http://earthdata.nasa.gov/metadata/resources/Codelists.xml#EOS_AdditionalAttributeDataTypeCode"
                                                                   codeListValue="varchar">varchar</eos:EOS_AdditionalAttributeDataTypeCode>
                       </eos:dataType>
                       <eos:parameterUnitsOfMeasure>
                          <gco:CharacterString>nanometer</gco:CharacterString>
                       </eos:parameterUnitsOfMeasure>
                    </eos:EOS_AdditionalAttributeDescription>
                 </eos:reference>
                 <eos:value>
                    <gco:CharacterString>532nm</gco:CharacterString>
                 </eos:value>
              </eos:AdditionalAttribute>
           </eos:AdditionalAttributes>
        </gco:Record>
     </eos:otherProperty>
  </eos:EOS_Sensor>
</eos:sensor>



Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/macayeal_cont_GPS_Ross_Ice_Shelf_0229546
DIF 10.0.0a - Generated sample data
ECHO 10 - https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C189991875-NSIDC_ECS
ISO 19115-2- https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C189991875-NSIDC_ECS.iso
 
Analysis
This class is found in both ECHO and GCMD. In the GCMD, the DIF/Sensor_Name  class is used to record both Instrument and Sensor information. There is no  delineation between Instrument and Sensor as is the case in ECHO.   The DIF/Sensor_Name class is controlled within GCMD but the Sensor class is not controlled in ECHO.    ECHO's Sensor includes the following attributes:  ShortName, LongName, Technique, Characteristics.  GCMD's Platform/Instrument hierarchy does not nest this information or include any of the other attributes found in ECHO.   Some of the characteristics information is captured in the GCMD ancillary instrument metadata document. 
 
Recommendations
A reconciliation process should be done to pull out specific sensor information found in GCMD metadata records specific to each Instrument.   The GCMD Instrument Ancillary document provides a list of sensors that could help this effort.  The Sensor information should be controlled within the CMR. ECHO's hierarchical structure for Platform/Instrument/Sensor should be included as part of the UMM.
 
[bookmark: _Toc277850384]Project/Campaign/Mission
Path
	DIF
	/DIF/Project/

	Extended DIF
	/DIF/Project/

	ECHO
	/Collection/Campaigns/Campaign/

	ISO 19115-2
	/gmi:MI_Metadata/gmi:acquisitionInformation/gmi:MI_AcquisitionInformation/gmi:operation/gmi:MI_Operation/

	EMS
	mission



 
Description
The name of the scientific program, field campaign, or project from which the data were collected
 
 
Cardinality
1..*
 
Tags
Required, Controlled Vocabulary, Keyword Search, Parameter Search, Faceted, Validated
 
Examples
DIF
	<Project uuid="f560fb6c-341d-4626-969f-2978d261f161">
      <Short_Name>OBIS</Short_Name>
      <Long_Name>OCEAN BIOGEOGRAPHIC INFORMATION SYSTEM</Long_Name>
   </Project>
   <Project uuid="bb4e35cc-520c-4d24-984f-d81cb2965a85">
      <Short_Name>COML</Short_Name>
      <Long_Name>CENSUS OF MARINE LIFE</Long_Name>
   </Project>



ECHO
	<Campaign>
  <ShortName>EOSDIS</ShortName>
  <LongName>Earth Observing System Data Information System</LongName>
</Campaign>



ISO 19115-2
	<gmi:operation>
  <gmi:MI_Operation>
     <gmi:description>
        <gco:CharacterString>EOSDIS &gt; Earth Observing System Data Information System</gco:CharacterString>
     </gmi:description>
     <gmi:identifier>
        <gmd:MD_Identifier>
           <gmd:code>
              <gco:CharacterString>EOSDIS</gco:CharacterString>
           </gmd:code>
        </gmd:MD_Identifier>
     </gmi:identifier>
     <gmi:status/>
     <gmi:parentOperation gco:nilReason="inapplicable"/>
  </gmi:MI_Operation>
</gmi:operation>



EMS Flat File
	IceBridge



Source Data Information:
DIF 9.9 - http://gcmd.gsfc.nasa.gov/mws/dif/Dinoflagellates_Tintinnids_Score_Central
DIF 10 - Example based on schema with data from DIF 9.9 record. 
ECHO 10 - https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C78036130-GSFCS4PA
EMS - NSIDCV0 flat file
ISO 19115-2- https://api.echo.nasa.gov:443/catalog-rest/echo_catalog/datasets/C78036130-GSFCS4PA.iso
 
Analysis
This class is found in both ECHO and GCMD.   It is controlled within GCMD but not controlled in ECHO. Multiple campaigns can be associated with the same project, which is not represented in either GCMD or ECHO (keyword with no hierarchy in either format).   The EMS attribute is mapped to UMM/Platform/ShortName; EMS "Mission" can also be mapped to Project/Campaign/Mission if applicable. EMS intends to use mission, platform, and project in this order based on the availability of the information and use only one value. Since the UMM-C has the Project class required, EMS may not have to use platform or any other field as such no mapping is required.
 
Recommendations
Project keywords should be reconciled with the GCMD project keywords so all keywords are controlled within the CMR.  The Project class in the UMM should include an attribute called campaign to support multiple campaigns under the same project.   There will need to be a migration process to map ECHO's Campaigns to a Project/Campaign structure.  Because this class is required, the keywords "Not Available", "Not Applicable", and "Unknown" will be added to the controlled keyword list for collections that are not associated with a particular project/campaign. 
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[bookmark: _Toc277850385]Appendix A: Deprecated Fields
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DIF
· Discipline

ECHO
· Orderable
· Visible
· CSDTDescriptions
· AlgorithmPackages
· MaintenanceAndUpdateFrequency

EMS
· EOSFlag




[bookmark: _Toc277850386][bookmark: _Toc277018370][bookmark: _Toc270254074]Appendix B: Tags Glossary

	Tag Name
	Description

	Required
	This field is required.

	Required (with option)
	This field is required but can be implemented in several ways. 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. This is not to be confused with parameters (or variables) that are part of a collection’s science data.

	Faceted
	This field should be exposed by the CMR catalog via a faceted search response.

	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

	Validated
	Any associated granules use this field for validation against the collection

	Recommended
	This field is recommended

	Highly Recommended
	This field is highly recommended

	Markdown Support
	This class supports markdown formatted text. Additional information on markdown can be found at http://en.wikipedia.org/wiki/Markdown  





[bookmark: _Toc277850387]Appendix C: Tag Index
Required (Count: 13)
This field is required.

	

	Metadata Standard Name

	Metadata Standard Version

	Metadata Record Revision Dates

	Entry ID

	Entry Title

	Abstract

	Organization

	Related URL

	Product

	Science Keywords

	Platform

	Instrument

	Project/Campaign/Mission



Required (with option) (Count: 2)
This field is required but can be implemented in several ways. 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.

	

	Temporal Extent

	Spatial Extent



Controlled Vocabulary (Count: 15)
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.

	

	Data Set Language

	Metadata Standard Name

	Personnel

	Product

	Collection Progress

	Science Keywords

	Metadata Association

	Temporal Extent

	Spatial Keywords

	Platform

	Instrument

	Sensor

	Project/Campaign/Mission

	Distribution/Format

	Distribution/Media



Keyword Search (Count: 15)
This field will be indexed by the CMR as part of the free text keyword search.

	Entry ID

	Entry Title

	Abstract

	Purpose

	Organization

	Product

	Publication Reference

	Science Keywords

	Additional Attributes

	Temporal Extent

	Temporal Keywords

	Platform

	Instrument

	Sensor

	Project/Campaign/Mission



Parameter Search (Count: 14)
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. This is not to be confused with parameters (or variables) that are part of a collection’s science data.

	

	Entry ID

	Entry Title

	Organization

	Product

	Science Keywords

	Additional Attributes

	Temporal Extent

	Spatial Extent

	Two Dimensional Coordinate System

	Spatial Keywords

	Platform

	Instrument

	Sensor

	Project/Campaign/Mission



Faceted (Count: 10)
This field should be exposed by the CMR catalog via a faceted search response.

	

	Data Set Language

	Metadata Standard Name

	Collection Progress

	Science Keywords

	Temporal Extent

	Two Dimensional Coordinate System

	Platform

	Instrument

	Sensor

	Project/Campaign/Mission



Normalize (Count: 6)
The values contained in this field should be normalized (via enumerations or controlled vocabulary)

	

	Entry ID

	Entry Title

	Collection Progress

	Quality

	Temporal Keywords

	Distribution



Link (Count: 1)
This element contains a URL that is used to link to external resources

	

	Related URL



Validated (Count: 10)
Any associated granules use this field for validation against the collection

	

	Science Keywords

	Additional Attributes

	Parent Association

	Metadata Association

	Spatial Extent

	Two Dimensional Coordinate System

	Platform

	Instrument

	Sensor

	Project/Campaign/Mission



Recommended (Count: 17)
This field is recommended

	

	Data Set Language

	Personnel

	Collection Citation

	Collection Progress

	Quality

	Use Constraints

	Access Constraints

	Distribution

	Publication Reference

	ISO Topic Category

	Ancillary Keywords

	Parent Association

	Metadata Association

	Temporal Keywords

	Two Dimensional Coordinate System

	Spatial Keywords

	Spatial Info



Highly Recommended (Count: 3)
This field is recommended

	

	Purpose

	Additional Attributes

	Sensor



Markdown Support (Count: 5)
This class supports markdown formatted text. Additional information on markdown can be found at 
http://en.wikipedia.org/wiki/Markdown  

	

	Abstract

	Purpose

	Quality

	Use Constraints

	Publication Reference



[bookmark: _Toc277018382]

[bookmark: _Toc277850388]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 
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