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De Jure Standards Becoming De Facto 
Standards

Adopt, Adapt, only then Develop
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A DS_DataSet is part of a DS_Series that has metadata
A DS_Series has seriesMetadata



Satellite Metadata Structure
DS_Series

DS_Dataset

MI_Metadata
hierarchy_level = dataset

Granule Metadata

MI_Metadata
hierarchy_level = dataset

Granule Metadata

MI_Metadata
hierarchy_level = dataset

Granule Metadata

composedOf

MI_Metadata
hierarchy_level = series

Metadata for the entire series

seriesMetadata

A DS_DataSet is part of a DS_Series
MI_Metadata describes a DS_Series
MI_Metadata describes DS_DataSet members



GHRSST Collections and 
Granules
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MD_AggregateInformation

<<Abstract>>
MD_IdentificationInformation

MD_Metadata

MD_ServiceIdentificationMD_DataIdentification

MD_MaintenanceInformation

MD_Constraints
MD_Usage

MD_BrowseGraphic

MD_Format

MD_Keywords

MD_AggregateInformation

+ aggregateDataSetName [0..1] : CI_Citation
+ aggregateDataSetIdentifier [0..1] : MD_Identifier
+ associationType : DS_AssociationTypeCode
+ initiativeType [0..1] : DS_InitiativeTypeCode

<<CodeList>>
MD_InitiativeTypeCode

+ campaign + platform
+ collection + process
+ exercise + program
+ experiment + project
+ investigation + study
+ mission + task
+ sensor + trial
+ operation

<<CodeList>>
MD_AssociationTypeCode

+ crossReference
+ largerWorkCitation
+ partOfSeamlessDatabase
+ source
+ stereoMate

+ aggregateInfo 0..*



Aggregation – External 
Groups

DS_Series

DS_Dataset

MI_Metadata
hierarchy_level = dataset

Granule Metadata
MD_DataIdentification

MI_Metadata
hierarchy_level = dataset

Granule Metadata
MD_DataIdentification

composedOf

MI_Metadata
hierarchy_level = dataset

Granule Metadata
MD_DataIdentification

MI_Metadata         hierarchyLevel = seriesseriesMetadata

MI_Metadata

MD_Identifier CI_Citation
<<CodeList>>

MD_InitiativeTypeCode

+ campaign + platform
+ collection + process
+ exercise + program
+ experiment + project
+ investigation + study
+ mission + task
+ sensor + trial
+ operation

<<CodeList>>
MD_AssociationTypeCode

+ crossReference
+ largerWorkCitation
+ partOfSeamlessDatabase
+ source
+ stereoMate



Aggregation in Excel



Aggregation in XML

Multiple contacts

Multiple IDs from multiple sources

Multiple positions and agencies

Multiple temporal extents

Multiple aggregation types

Complete record at http://www.ngdc.noaa.gov/idb/struts/results?eq_0=31007&t=102959&s=100&d=105



MD_ContentInformation

MD_Metadata

+ fileIdentifier [0..1] : CharacterString
+ language [0..1] : CharacterString
+ characterSet [0..1] : MD_CharacterSetCode = "utf8"
+ parentIdentifier [0..1] : CharacterString
+ hierarchyLevel [0..*] : MD_ScopeCode = "dataset"
+ hierarchyLevelName [0..*] : CharacterString
+ contact [1..*] : CI_ResponsibleParty
+ dateStamp : Date
+ metadataStandardName [0..1] : CharacterString
+ metadataStandardVersion [0..1] : CharacterString
+ dataSetURI [0..1] : CharacterString
+ locale [0..*] : PT_Locale

MD_ReferenceSystem

MD_DataQuality

MD_SpatialRepresentation

MD_Identification

MD_MaintenanceInformation

MD_Distribution

MD_ApplicationSchemaInformationMD_PortrayalCatalogueReference

MD_Constraints

MD_MetadataExtensionInformation

MD_ContentInformation



MD_RangeDimension

+ sequenceIdentifier [0..1] : MemberName 
+ descriptor [0..1] : CharacterString

MD_ImageDescription

+ illuminationElevationAngel [0..1] : Real 
+ illuminationAzimuthAngel [0..1] : Real 
+ imagingCondition [0..1] : MD_ImagingConditionCode 
+ imageQualityCode [0..1] : MD_Identifier 
+ cloudCoverPercentage [0..1] : Real 
+ processingLevelCode [0..1] : MD_Identifer 
+ compressionGenerationQuantity [0..1] : Integer 
+ triangulationIndicator [0..1] : Boolean 
+ radiometricCalibrationDataAvailability [0..1] : Boolean 
+ cameraCalibrationInformationAvailability [0..1] : Boolean 
+ filmDistortionInformationAvailability [0..1] : Boolean 
+ lensDistortionInformationAvailability [0..1] : Boolean

MD_FeatureCatalogDescription

+ complianceCode [0..1] : Boolean 
+ language [0..*] : CharacterString 
+ includeWithDataset : Boolean 
+ featureTypes [0..*] : GenericName 
+ featureCatalogueCitation  [1..*] : CI_Citation

MD_ContentInformation
MD_Metadata

+contentInfo 0..*

<<Abstract>>
MD_ContentInformation

MD_Band

+ maxValue [0..1] : Real
+ minValue [0..1] : Real 
+ units [0..1] : UomLength
+ peakResponse [0..1] : Real 
+ bitsPerValue [0..1] : Integer 
+ toneGradation [0..1] : Integer 
+ scaleFactor [0..1] : Real 
+ offset [0..1] : Real

<<CodeList>>
MD_CoverageContentTypeCode

+ image 
+ thematicClassification 
+ physicalMeasurement

<<CodeList>>
MD_ImagingConditionCode

+ blurredImage 
+ cloud 
+ degradingObliquity 
+ fog 
+ heavySmokeOrDust 
+ night 
+ rain 
+ seminDarkness 
+ shadow 
+ snow 
+ terrainMasking

MD_CoverageDescription

+ attributeDescription : RecordType 
+ contentType : MD_CoverageContentTypeCode

+dimension 0..*



MD_RangeDimension

+ sequenceIdentifier [0..1] : MemberName 
+ descriptor [0..1] : CharacterString

+contentInfo 0..*

<<Abstract>>
MD_ContentInformation

MD_Band

+ maxValue [0..1] : Real
+ minValue [0..1] : Real 
+ units [0..1] : UomLength
+ peakResponse [0..1] : Real 
+ bitsPerValue [0..1] : Integer 
+ toneGradation [0..1] : Integer 
+ scaleFactor [0..1] : Real 
+ offset [0..1] : Real

<<CodeList>>
MD_CoverageContentTypeCode

+ image 
+ thematicClassification 
+ physicalMeasurement

MD_CoverageDescription

+ attributeDescription : RecordType 
+ contentType : MD_CoverageContentTypeCode

+dimension 0..*

MI_CoverageDescription

MI_RangeElementDescription

+ name : CharacterString
+ definition : CharacterString
+ rangeElement[1..*] : Record

+rangeElementDescription 0..*

MD_Metadata

MD_ContentInformation-2



MD_Band

+ sequenceIdentifier [0..1] : MemberName 
+ description [0..1] : CharacterString
+ maxValue [0..1] : Real
+ minValue [0..1] : Real 
+ units [0..1] : UomLength
+ peakResponse [0..1] : Real 
+ bitsPerValue [0..1] : Integer 
+ toneGradation [0..1] : Integer 
+ scaleFactor [0..1] : Real 
+ offset [0..1] : Real

MI_CoverageDescription
s

MI_Metadata

+contentInfo 0..*

<<CodeList>>
MD_CoverageContentTypeCode

+ image 
+ thematicClassification 
+ physicalMeasurement

MI_CoverageDescription

+ attributeDescription : RecordType 
+ contentType : MD_CoverageContentTypeCode

+dimension 0..*

MI_RangeElementDescription

+ name : CharacterString
+ definition : CharacterString
+ rangeElement[1..*] : Record

+rangeElementDescription 0..*

Layers, Member = Unique Identifier = Parameter Name

Flags

Format 
Description

New Types:
referenceInformatio
n
qualityInformation
auxilliaryData
modelResult

http://motherlode.ucar.edu:8081/thredds/cdmremote/fmrc/NCEP/GFS/CONUS_191km/files/GFS_CONUS_191km_20091111_0000.grib1?req=ncml

/ Type



Multi-layered dataset 
(SST50)

Physical Measurements:
Analysis Temperature (sea_surface_temperature)
Gradient X+, X-, Y+, Y-, Average
Ice Field

Quality Information:
Age Of Most Recent Observation
Number of Observations
Class 1 Coverage
Reliability   

Auxilliary Data:
Physiographic Desc. (land_binary_mask)
Spatial Covariance X+, X-, Y+, Y-

Quality Reports:
Lineage / Processing
Processing Parameters 1
Processing Parameters 2
Mission History

contentInfo 2
contentInfo3

contentInfo 
1

dataQuality 
1
dataQuality 
2
dataQuality 
3
dataQuality 
4

dataQuality 
5
dataQuality 
6
dataQuality 
7



Conclusion
Most metadata content is independent of the standards used to 
represent it because it is designed to answer common questions about 
scientific data. 
We can learn quite a bit by understanding how to represent the same 
answers in several ways. 
Questions or suggestions: ted.habermann@noaa.gov
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Data Providers / Scientists Metadata Standards Experts Technologists


