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Observations of Metadata in netCDF Files
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Metadata Provided with a Level 3 SST Product From SVWARC



Metadata in this Process
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http://www.ngdc.noaa.gov/metadata/published/NESDIS_Products/list

Archive Information Package Content

attribute name="Conventions" type="String" value=""CF-1.0""/>
attribute name="Metadata_Conventions" type="String" value=“I1SO, DublinCore"/>

attribute name=“I1SO_Link" type="String" value="URL"/>
attribute name="institution" type="String" value="NOAA / NGDC"/>

attribute name="iso_publisher_name" type="String" value="NOAA / NGDC"/>
attribute name="dc_publisher" type="String" value="NOAA / NGDC"/>
variable name="Analysis Temperature">
<attribute type="string" name="iso_long_name" value="Analysis Temperature"/>
<attribute type="float" name="iso_valid_min" value="-850"/>
<attribute type="float" name="iso_valid_max" value="610"/>
<attribute type="string" name="iso_units" value="degrees Celsius * 10"/>
<attribute type="float" name="min" value="150"/>
<attribute type="float" name="max" value="220"/>
<attribute type="string" name="units" value="Celsius/>

<attribute type="float" name="scale_factor" value="0.1/>
</variable>

Coréhmntiade Metadata




THREDDS Metadata

1) The THREDDS Catalog Generator can extract
selected collection or granule metadata from the
files and include it in the catalog.

2) The Metadata_Link attributes could be
extracted to support a THREDDS Metadata
Service.

» » THREDDS Catalog




MD Contentinformation

MD_ReferenceSystem

MD_ MetadataExtensioninformation

MD_ SpatialRepresentation

MD_Maintenancelnformation

MD_DataQuality <— MD_Metadata
+ fileldentifier [0..1] : CharacterString /

+ language [0..1] : CharacterString
+ characterSet [0..1] : MD_CharacterSetCode = "utf8"
+ parentldentifier [0..1] : CharacterString

+ hierarchyLevel [0..*] : MD_ScopeCode = "dataset"
MD_ Distribution <—3 + hierarchyLevelName [0..*] : CharacterString > MD _ Identification

+ contact [1..*] : Cl_ResponsibleParty
+ dateStamp : Date
+ metadataStandardName [0..1] : CharacterString

+ metadataStandardVersion [0..1] : CharacterString
+ dataSetURI [0..1] : CharacterString \

+ locale [0..*] : PT_Locale

MD_Constraints

MD_ Contentinformation |

MD_PortrayalCatalogueReference MD_ApplicationSchemalnformation




MD Contentinformation

MD_Metadata <>

5

+contentinfo 0..*

rd

<<Abstract>>
MD_ContentInformation

1

MD_CoverageDescription

<<Codelist>>
MD_ImagingConditionCode

+ attributeDescription : RecordType
+ contentType : MD_CoverageContentTypeCode

MD_FeatureCatalogDescription

+ complianceCode [0..1] : Boolean

+dimension 0..*

MD_RangeDimension

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

+ language [0..*] : CharacterString
+includeWithDataset : Boolean

+ featureTypes [0..*] : GenericName

+ featureCatalogueCitation [1..*] : CI_Citation

+ blurredimage

+ cloud

+ degradingObliquity
+fog

+ heavySmokeOrDust
+ night

+rain
+seminDarkness

+ shadow

+snow

+ terrainMasking

1

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

MD_ImageDescription

+ illuminationElevationAngel [0..1] : Real

+ illuminationAzimuthAngel [0..1] : Real

+ imagingCondition [0..1] : MD_ImagingConditionCode
+imageQualityCode [0..1] : MD_Identifier

+ cloudCoverPercentage [0..1] : Real

+ processinglLevelCode [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

<<Codelist>>

MD_CoverageContentTypeCode

+image
+ thematicClassification
+ physicalMeasurement




> <<Abstract>>
+contentinfo 0..* MD_ContentInformation

7

MD_Metadata

MD_CoverageDescription

+ attributeDescription : RecordType
+ contentType : MD_CoverageContentTypeCode

1

MD_RangeDimension MI_CoverageDescription

+dimension 0..*

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

? +rangeElementDescription 0..*

MD_Band MI_RangeElementDescription

+ 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

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

MI_Contentinformation 19115-2 (Grid Coverages)

<<Codelist>>
MD_CoverageContentTypeCode

+ image
+ thematicClassification
+ physicalMeasurement




MI_CoverageDescriptions

MI_Metadata
T+contentlnf0 0.*
MI_CoverageDescription - <<Codelist>> N ew TypeS.
- . 7 MD_CoverageContentTypeCode .
+ attributeDescription : RecordType refe rence | nfo rm at lon
+ contentType : MD_CoverageContentTypeCode +image
- +themat|cCIa55|f|cat|on quahty' nforma‘“on
+ physicalMeasurement
+dimension 0..* aUXIHIaryData
modelResult

MD_Band

+ sequenceldentifier [0..1] : MemberName
+ description [0..1] : CharacterString

+ maxValue [0..1] : Real

+ minValue [0..1] : Real

+ units [0..1] : UomLength Vv
+ peakResponse [0..1] : Real
+ bitsPerValue [0..1] : Integer

+rangeElementDescription 0..*

MI_RangeElementDescription

+ toneGradation [0..1] : Integer + name : CharacterString FI
+ scaleFactor [0..1] : Real + definition : CharacterString a gS
+ offset [0..1] : Real + rangeElement[1..*] : Record

| — Format Description / Type
Layers, Member = Unique ldentifier = Parameter Name

http://motherlode.ucar.edu:8081/thredds/cdmremote/fmrc/NCEP/GFS/CONUS 191km/files/GFS CONUS 191km 20091111 0000.grib1?reg=ncml



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

Physical Measurements:

Analysis Temperature (sea_surface_temperature)

Gradient X+, X-, Y+, Y-, Average
Ice Field

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

Quality Information:

Age Of Most Recent Observation
Number of Observations

Class 1 Coverage

Reliability

Simple multi-layered dataset (S5T50)

contentinfo 1

contentinfo 2
contentinfo3

dataQuality 1
dataQuality 2
dataQuality 3
dataQuality 4

dataQuality 5
dataQuality 6
dataQuality 7
dataQuality 8



MI_Metadata

+contentlinfo 0..*

MI_CoverageDescription <<Codelist>>
MD_CoverageContentTypeCode

+ attributeDescription : RecordType

+ contentType : MD_CoverageContentTypeCode +image
+ thematicClassification
+ physicalMeasurement
+dimension 0..*
MD_Band

*Need multiple names with sources (MD_Identifiers)
+ sequenceldentifier [0..1] : MemberName
+ description [0..1] : CharacterString

+ maxValue [0..1] : Real

: umr::l\s/?é)ui][ol}c])mlr_zzlgth v+rangeEIementDescription 0..*
+ peakResponse [0..1] : Real
+ bitsPerValue [0..1] : Integer

MI_RangeElementDescription

+ toneGradation [0..1] : Integer + name : CharacterString
+ scaleFactor [0..1] : Real + definition : CharacterString
+ offset [0..1] : Real + rangeElement[1..*] : Record

<variable type="float" shape="Iat lon" name="0Optical Thickness">
<attribute type="string" name="“standard name" value="atmosphere optical thickness due to aerosol"/>
<attribute type="string" name=“long name" value="Optical Thickness"/>
<attribute type=“float" name="valid_min" value="0"/>
<attribute type="float" name="valid_max" value="2440"/>
<attribute type="string" name="units" value="Optical Thickness Unit X 1000"/>
</variable>

MI_CoverageDescription (Grid Coverages)



<<DataType>>
Cl_Citation

+ title : CharacterString

+ alternateTitle [0..*] : CharacterString

+ date [1..*] : CI_Date

+ edition [0..1] : CharacterString

+ editionDate [0..1] : Date

+ identifier [0..*] : MD_Identifier

+ citedResponsibleParty [0..*] : CI_ResponsibleParty
+ presentationForm [0..*] : Cl_PresentationFormCode
+ series [0..1] : Cl_Series

+ otherCitationDetails [0..1] : CharacterString

+ collectiveTitle [0..1] : CharacterString

+ ISBN [0..1] : CharacterString

+ ISSN [0..1] : CharacterString

+ citedResponsibleParty O..*?

<<DataType>>
Cl_ResponsibleParty

+ individualName [0..1] : CharacterString

+ organisationName [0..1] : CharacterString
+ positionName [0..1] : CharacterString
+role : CI_RoleCode

+ contactinfo 0..1

<<DataType>>
Cl_Contact

+ hoursOfService [0..1] : CharacterString
+ contactlInstructions [0..1] : CharacterString
+ onlineResource [0..1]: CI_OnlineResource

Cl_Citationinformation

<<Codelist>>
Cl_PresentationFormCode
+ documentDigital + modelHardcopy
+ documentHardcopy + profileDigital
+ imageDigital + profileHardcopy
+imageHardcopy + tableDigital
+ mapDigial + tableHardcopy
+ mapHardcopy + videoDigital
+ modelDigital + videoHardcopy
<<DataType>> <<Codelist>>
Cl_Date Cl_DateTypeCode
+ date : Date + creation
+ dateType : CI_DateTypeCode + publication
+ revision
<<DataType>>
Cl_Series

+ name [0..1] : CharacterString
+ issueldentification [0..1] : CharacterString
+ page [0..1] : CharacterString

<attribute type="string" name="title”
value="Aerosol Optical Thickness (100 KM)"/>

<attribute type="string" name="institution"
value="DOC/NOAA/NESDIS/OSDPD >Office of Satellite Data
Processing and Distribution, NESDIS, NOAA, U.S. Department
of Commerce"/>



MD_Metadata

Y

DQ_DataQuality

If(count(source) + count(processStep) =0) and
(DQ_DataQuality.cope.level = 'dataset’ or 'series')
then statement is mandatory

+ scope : DQ_Scope <

+ lineage 0..1

LI_Lineage

+ statement [0..1] : CharacterString

+source 0..* \1/

LE_Source

+ description [0..1] : CharacterString

+ scaleDenominator [0..1] : MD_RepresentativeFraction
+ sourceReferenceSystem [0..1] : MD_ReferenceSystem
+ sourceCitation [0..1] : CI_Citation

+ sourceExtent [0..*] : EX_Extent

+ processedLevel[0..1] : MD_ldentifier

+ resolution[0..1] : LE_NominalResolution

+ sourceStep
0..*

+ processStep 0..*

LE_ProcessStep

+ output, source

+ description : CharacterString
+ rationale [0..1] : CharacterString
+ dateTime [0..1] : DateTime

LE_ProcessStepReport

0..* + processor [0..*] : CI_ResponsibleParty
<> + processingInformation
0..*
+report 0.* + algorithm 0..* LE_Processing
\V + identifier : MD_ldentifier
LE_Algorithm + softwareReference[0..*] : Cl_Citation

+ name : CharacterString
+ description[0..1] : CharacterString
+ fileType[0..1] : CharacterString

+ citation: Cl_Citation
+ description : CharacterString

+ procedureDescription[0..1] : CharacterString
+ documentation[0..*] : CI_Citation
+ runTimeParameters[0..1] : CharacterString

<attribute type="string" name="history" value=" Process Step: Orbital

processing: Input level 1 data, calibration, cloud screening, sst and optical
thicknesses computations. Gridded products of aerosol observations are

produced weekly from the afternoon satellite data."/>

DQ_Lineage (19115-2)



Combining Collection and Granule Information

--- ISO Record ---
 tCDF Tem!ooral and DS_Series
spatial extent composedOf
DS_DataSet
Data Set has
Description | | Collection —— MI_Metadata
(DSD_) / Metadata seriesMetadata
Archive »MI_Metadata
seriesMetadata
otCDF —»| 2D Coverages — »MI_Metadata
(NCML) seriesMetadata
» 3D Coverages »MI_Metadata

N

Collection Information

Granule Information



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

Data Providers / Scientists Metadata Standards Experts Technologists
Standard Implementation
Metadata Content / Guidance Presentation
Independent of standard ISO 191* Answers
NcML, THREDDS XSLT, ...
OGC Capabilities
Scientific Question FGDC W/ extensions Metadata Management
Requirement NASA DIF Interface (xForms, wiki)
Use Case Dublin Core Create / Read /
i‘ Update / Delete
I% 5 L] 5 é >
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