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Proposed SMAP Use of ISO
Specified in Level 1 Requirements with NASA @

SMAP Engineers participated in the Metadata Evolution MENDS
for NASA Earth Science Data Missions (MENDS) study

Concluded that ISO would enhance SMAP Data Products

— Use of standardized means to display metadata makes products enhances
interoperability within and outside of NASA

— 1SO specifies storage of metadata in standard XML — I1SO 19139 — standardization of
the means to exchange metadata

— Growth of international standard provides a far larger audience with the ability to
read and interpret metadata

Major caveat for implementation is the availability of resources for:

— Generation of a SMAP schema
* How that might fit with a NASA specific flavor of ISO
* Coordination of the effort with other NASA entities and other missions

— Generation of tools that
* Automate generation of ISO metadata and
* Automate capability to read ISO metadata
* Enable users to seek and interpret available metadata
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SMAP ISO Metadata Preliminary Design

 The ISO design on the following slides is divided into two major structures @

— Dataset metadata - applies to each “granule” in a collection

* The dataset metadata references the ISO quality classes

e The design is based on the North American Profile of ISO 19115
— Differences between the International Standard and the NAP are minor
— The SMAP design will be modified to conform to the international standard

— Series metadata - applies to a “collection” of data granules.
* The SMAP series metadata design does not reference the ISO quality classes.

* The ISO standard enables referencing quality metadata where single values or sets of
values apply to an entire collection

— Example - a quality metric determined during the cal/val phase of a mission. This value is not
impacted by ongoing data processing of individual granules

* Diagrams do not include all classes and all attributes in the ISO standard
— All classes and attributes that ISO specifies as mandatory are included

— Design includes those elements that provide SMAP products with metadata that:
* Provide users with adequate self description of the products
* Enable transfer of search and discovery elements to appropriate file storage catalogs
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package Data[[2MI_Metadata ]J

This design is specific to the SMAP
dataset metadata. Thus,
MI_Metadata.hierarchyLevel =
"dataset”. Metadata classes that
have differing sets of attributes
among the datasets within a series
appear in the SMAP dataset
metadata.

DS_Series

+composedOf |1..*

DS_Dataset DQ_DataQuality

MD_GridSpatialRepresentation

+dataQuality!

+contact
Ig_kesponsible?arty n —

|
|

This instance of
Cl_Responsible Party
references the SMAP
SDS

Cl Citation +citation
— 1

|

Citation.title lists the title of the
dataset. Citation.date specifies
the reference date for the data
set.

+has |1 )

+spatialRepresentationinfo

MI_Metadata

“rileldentifier : char

+language : char = “eng; USA"
+characterSet : char = utf8
+hierarchylLevel : napMD_ScopeCode
+dateStamp : date

+metadataStandardVersion : char
| ~dataSetURI : char

+metadataStandardName : char = North American Profile of ISO 19115:2003

+identificationinia 1

MD_Dataldentification

+abstract : char

+purpose : char [0..1]

+credit : char [0..1)

+status : napMD_ProgressCode

+spatialRepresentationType : napMD_SpatialRepresentationType
+language : char = eng; USA

+characterSet : char = utf8

+topicCategory : napMD_TopicCategoryCode [1..*]
+environmentDescription : char

+supplementalinformation : char [0..1)

o,

+extent

EX_Extent

«CodeList» «CodeLists»
napMD_SpatialRepresentationType napCl_OnlineFunctionCode
+vector +download
+grid +information
+textTable +offlineAccess
+tin +order
+stereoModel +search
+video +upload

+webService
«CodeLists +emailService
+browsing
napMD_ScopeCode +fileAccess
+attribute +webMapService
+attributeType
+collectionHardware
gEaiscrionsesslon «CodeList»
e napMD_TopicCategoryCode
+nonGeographicDataset +farming
+dimensionGroup +biota

+feature
+featureType
+propertyType
+fieldSession
+software
+service

+tile

+model

1

+graphicOverview [0..*
MD_BrowseGraphic

+fileName : char
+fileDescription : char [0..1]
+fileType : char

Attributes “beta”,
“provisional” and
“validated"” are
proposed SMAP

additions.

AN

«CodeList»
napMD_ProgressCode

+completed
+historicalArchive
+obsolete
+onGoing
+planned
+required
+underDevelopment
+proposed

+beta
+provisional
+validated

+boundaries
+climatologyMeteorologyAtmosphere
+economy

+elevation

+environment
+geoscientificinformation
+health
+imageryBaseMapsEarthCover
+intelligenceMilitary
+inlandWater

+location

+oceans

+planningCadastre

+society

+structure

+transportation
+utilitiesCommunication
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ISO 19115 Quality Components

 DQ_Quality class aggregates a large number of component classes

— DQ_Scope - defines the scope of the quality in terms of spatial and temporal
extent as well as for a single dataset or a specific series of datasets

— LI_Lineage - enables definition of the full set of input that are used to
generate the product as well as the processing steps that take place to
generate the product. ( See slide 17 )

— DQ_Element - provides the major components of quality measurement

* An abstract class with a multitude of potential child classes
— SMAP design selected those employed in Earth Science Data Model
— 1SO enables considerable expansion on these quality measures
* Measurement identification
— Code value that specifies the type of quality measure acquired.
— Description and name of measure
e Quality evaluation descriptors

— Method used to evaluate quality
— Includes a citation that describes the evaluation procedure

* Result measure - can be a quantitative result or a conformance result

— Quantitative result contains specified outcome
— Conformance result is a Boolean with an explanation and a citation
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class DQ_DataQuality [ [ ] DQ_DataQuality ]|

|HD_Idemifier

+measureldentification

DQ_Scope +scope DQ_DataQuality +Lineage [|_Lineage
+level : napMD_ScopeCode |1 1
+report |0.*
DQ_Element

«CodeList»
napDQ_EvaluationMethodTypeCode

+directinternal
+directExternal
+indirect

DQ_QuantitativeResult
+valueType : RecordType [0..1)

+nameOfMeasure : char

0.1

|+code : char

Ci_Citation ;e:aluation?rocedure

+measureDescription : char [0..1)
+evaluationMethodType : napDQ_EvaluationMethodTypeCode [0..1]
+evaluationMethodDescription : char [0..1)

+result | DQ_Result
e ]

specifies the method

This citation references the document that

used to ascertain data

quality. Most likely, this would be the Product
Specification Document.

+valueUnit : UnitOfMeasure
+errorStatistic : char [0..1)
+value : Record

DQ_ConformanceResult

«CodeList»
napMD_ScopeCode

o,

+attribute
+attributeType
+collectionHardware
+collectionSession
+dataset

+series

+dimensionGroup
+feature

+nonGeographicDataset

DQ_NonQuantitativeAttributeAccuracy

+explanation : char
+pass : Boolean

+specification |1

|CI_CIlatlon |

|

DQ_AbsolutePositionExternalConsistency

This citation references the
document that specifies the data

DQ_CompletenessOmission DQ_GriddedDataPositional Accuracy

+dateTime : DateTime [0..1]

conformance criteria.

DQ_AccuracyOfATimeMeasurement DQ_QuantitativeAttributeAccuracy

+featureType
+propertyType
+fieldSession
+software
+s1ervtce The 1SO standard provides several more potential means to instantiate abstract class
il DQ_Element. The diagram lists those that would likely appear in SMAP project
] metadata.
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1ISO 19157 Quality Additions and Changes

DQ_MeasureReference and DQ_EvaluationMethod classes are aggregate @
classes in the DQ_Quality class

— DQ_MeasureReference is designed to reference quality measures from a
standardized list of data quality measures

* |SO 19157 references a set of standard quality measures structured as DQM_Measures
— DQ_EvaluationMethod can cite both an evaluation procedure and a reference
document
DQ_Result now incorporates a DQ_DescriptiveResult
— Enables entry of qualitative evaluation

Categorization of child classes of DQ_Element changed to mesh with
DQM _Measures

Entirely new child classes of DQ_Element
— DQ_UsabilityElement.
» Specifies data usability based on user requirements
— DQ_Metaquality
* Data confidence measure - trustworthiness of the data result

* Data representativity measure - degree that the sample used produces a result that is
representative of the entire population

* Data homogeneity measure - expected of tested uniformity of the result
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Model ISO 19157 DQM_Measure

Table D.7 — Rate of missing items

Line Component Description

1 Name rate of missing items

2 Alias -

3 Element name omission

< Basic measure error rate

5 Definition number of missing items in the dataset in relation to the number of items that should

have been present

6 Description -

7 Parameter -

8 Value type Real

9 Value structure -

10 Source reference -

11 Example 10% (The dataset has 10% less houses than the universe of discourse)

12 Identifier 7
ISO 19157 DQM_Measure referenced from the
DQ_Completeness Omission class

8/15/2012
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Proposed I1SO 19157 Components
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Proposed SMAP
Series Metadata Design
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package Data|[ [£ MI_Metadata ]J

The schema describes the SMAP series metadata. Thus,

MI_Metadata.hiearchyLevel = “series™. Elements that vary by
individual dataset, or are in classes that vary by individual

dataset do not appear in this schema.

DS_Series |

+seriesMetadata |1

MI_Acquisitioninformation

MD_Contentinformation

1 +acquisitioninformation

MI_Metadata

CI_ResponsibleParty F“’"‘“‘
1

+fileldentifier : char

+language : char = “eng; USA™
+characterSet : char = utf8
+hierarchylLevel : napMD_ScopeCode

T +dateStamp : date

\ +metadataStandardName : char = North American Profile of ISO 19115:2003
+metadataStandardVersion : char
+dataSetURI : char

This instance of

+identificationinfo

+contentinfo

MD_Dataldentification

+abstract : char
+purpose : char [0..1)
+credit : char [0..1]

1

CI_Responsible Party
references the SMAP
SDS

+distributioninfo |1
MD_Distribution

+distributionOrderProcess

MD_DigitalTransferOptions | %
+unitsOfDistribution : char | *+transferOptions
+transferSize : float o S
v 7/ +distributor |1
MD_Distributor
The Data Center will be responsible
for providing the values of these
attributes. In that case, datasets —_ — — -
that reside at the SMAP Operations 0.1
Processing Center may not include
these classes. MD_StandardOrderProcess
+orderinginstructions : char
+onLine |0..*

Cl_OnlineResources

+linkage : URL

+protocol : char

+applicationProfile : char [0..1)

+function : napCl_OnlineFunctionCode (0..1)

napCl_OnlineFunctionCode

«CodeList»

+download
+information
+offlineAccess
+order
+search
+upload
+webService
+emailService
+browsing
+fileAccess
+webMapService

1
+distribumhk

MD_Format

+name : char = HDF-5

+version : char

+amendmentNumber : char [0..1)
+specification : char [0..1)
+fileDecompressionTechnique : char [0..1)

1 distributorContact
Cl_ResponsibleParty
1
|

This instance of
CI_Responsible Party
references the Data Center

Attributes "beta”, “provisional®
and “validated” are proposed
SMAP additions.

+status : napMD_ProgressCode

+spatialRepresentationType : napMD_SpatialRepresentationType
+language : char = eng; USA

+characterSet : char = utf8

+topicCategory : napMD_TopicCategoryCode [1..*]
+environmentDescription : char

+supplementalinformation : char [0..1]

«CodelList»
napMD_ScopeCode

+attribute
+attributeType
+collectionHardware
+collectionSession
+dataset

+series
+nonGeographicDataset
+dimensionGroup
+feature
+featureType
+propertyType
+fieldSession
+software

+service

+tile

+model

«CodelList»
napMD_SpatialRepresentationType

+vector
+grid
+textTable
+tin
+stereoModel
+video

«CodeList»
napMD_TopicCategoryCode

«CodeList»
napMD_ProgressCode

+completed
+historicalArchive
+obsolete
+onGoing
+planned
+required
+underDevelopment
+proposed

+beta
+provisional
+validated

+farming
+biota
+boundaries
el logyM
+economy
+elevation
+environment
+geoscientificinformation
+health
+imageryBaseMapsEarthCover
+intelligenceMilitary
+inlandWater

+location

+oceans

+planningCadastre

+society

+structure

+transportation
+utilitiesCommunication

srologyAtmosphere
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class MD_Dataldentification [ MD_Dataldentification ]J

Citation.title lists the title of the
dataset. Citation.date specifies
the reference date for the data
set.

MD_Resolution

+spatialResolution

MD_Dataldentification

+distance : Distance [0..1] |1

+equivalentScale 0.1

MD_RepresentativeFraction

+denominator :int [1)

+abstract : char

+purpose : char [0..1]

1 < +credit : char [0..1)

+status : napMD_ProgressCode

+spatialRepresentationType : napMD_SpatialRepresentationType
+language : char = eng; USA

+characterSet : char = utf8

+topicCategory : napMD_TopicCategoryCode [1..%]
+environmentDescription : char

+supplementalinformation : char [0..1)

«CodeList»
napMD_SpatialRepresentationType

+vector
+grid
+textTable
+tin
+stereoModel
+video

1 ClI_ResponsibleParty I:

+resourceMaintenance 1

MD_Maintenancelnformation

+dateOfNextUpdate : date [0..1)
+updateScope : napMD_ScopeCode
+maintenanceNote : char [0..1)

+maintenanceAndUpdateFrequency : napMD_MaintenanceFrequencyCode

+updateScopeDescription [0..1

Since maintenance will be clearly
scheduled, but not on a regular basis,

MD_ScopeDescription

SMAP suggests addition of the value
“scheduled" to the

+dataset : char

MaintenanceFrequencyCode Code List.

SMAP is considering use of the
MD_ldentifier to specify ShortNames
and/or Version identifiers.

Standardization of provision of items —

analog to Shor and
Version Identifiers should be a major
concern for the MENDS team.

!

el «CodelList» :
napMD_TopicCategoryCode MD_Mainte e fierle
:E‘i;’;‘"g +continual
+boundaries ::::Ivdy
cli e (o
:ecnnamyg" b e +f°"t"ir?l'y‘ﬂ‘l
+mont
+elevation
+environment Ig:anr;tramv
+geoscientificinformation |
+health gaannua d'V d
+imageryBaseMapsEarthCover ::'sr':ezl:r
+intelligenceMilitary +not3lanned
+inlandWater K
+location fannown
+semimonthly
RS +scheduled
+planningCadastre
+society
+structure
+transportation
+utilitiesCommunication

+pointOfContact | +individualName : char [0..1)
+organizationName : char [0..1)
+positionName : char [0..1)
+role : napCl_RoleCode

References the party

responsible for the data
set, most likely the SMAP
SDS and Science Teams.

1..*“¢aggregationinfo

The initiativeType attribute can
take various values to specify
the type of aggregation. The

MD_Aggregatelnformation

likely value for SMAP would be
“mission:. Some SMAP data

+associationType : napDS_AssociationTypeCode
+initiativeType : napDS_|InitiativeTypeCode [0..1)

subsets could use collection,
campaign, exercise, experiment

or investigation.

+aggregateDataSetidentifier | 1
MD_Identifier
+code : char

+identifier (0..1

«CodeList»
napMD_ScopeCode

+attribute
+attributeType
+collectionHardware
+collectionSession
+dataset

+series
+nonGeographicDataset
+dimensionCroup
+feature
+featureType
+propertyType
+fieldSession
+software

+service

+tile

+model

This cites the Product
Specification Document if
the aggregation specifies a
collection defined by
Product Type.

«CodeList»
napDS_AssociationTypeCode

+crossReference
+largerWorkCitiation
+partOfSeamlessDatabase
+source

+stereoMate
+isComposedOf

«CodelList»
napDS_InitiativeTypeCode

+campaign
+collection
+exercise
+experiment
+investigation
+mission
+sensor
+operation
_A+platform

< |+process

The potential values in the

+program
+project

InitiativeTypeCode Code List are somewhat
ambiguous. SMAP may want to include
additional values that fit mission
requirements and define them clearly.

+study
+task
+trail

8/15/2012
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class MI_Acquisitioninformation [ MI_Acquisitioninformation ]J

«CodeList»
|M1_Acquisilionlnformation MI_GeometryTypeCode
+point
+linear
+areal
+strip
+acquisitionPlan +operation /0..* ) +platform
+parentOperation
MI_Plan MI_Operation MI_Platform +sponsor
+type : MI_GeometryTypeCode +description : char i +description : char 1.* ICI_ResponsibIePany
+status : napMD_ProgressCode +status : napMD_ProgressCode
+type : MI_OperationType
+citation |1 +citation / Teiton ‘ 0.1 jidentifier [1 1. +instrument
CI_Citation I +identifier {1 D\ talon MD_ldentifier MI_Instrument
MD_ldentifier MI_Operation 1 e ode " char +type : char
+code : char includes a mandatory \ +description : char
| | reference to a parent
operation. For SMAP,
this could be NASA, References
::‘f:;eaf:es. o References the RSy or the Decadal Survey | |spacecraft +citation |0..* +identifier |1
e mn Pran SMAP Mission napMD_ProgressCode | | psicions documentation
: y : References |CI Citation MD_ldentifier
Operations Plan +completed et = I =
+historicalArchive B e tation +code : char
N odeliste +obsolete
MI_OperationType ::{;ﬁ:‘i;g
+real +required
+simulated +underDevelopment
+sythesized +proposed
+beta
+provisional
+validated
8/15/2012 13
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class MD_Contentinformation [ |2 MD_Contentinformation ]J

MD_Contentinformation

«CodeList»

napMD_CoverageContentTypeCode

+image
+thematicClassification
+physicalMeasurement

+geophysicalModelRetrieval

geophysicalModelRetrieval

is a proposed additional

value for SMAP.

AN

+dimensi/

MD_RangeDimension

+sequenceldentifier : RecordType [0..1]
+descriptor : char [0..1)

MI_CoverageDescription

+attributeDescription : RecordType
+contentType : napMD_CoverageContentTypeCode

+rangeEIementDescr‘ik1~’

T

«CodeList»
MI_BandDefinition

+3dB
+halfMaximum
+fiftyPercent
+oneOverE
+equivalentWidth

MD_Band

MI_RangeElementDescription
One instantiation of this +name : char
class could appear for +definition : char
each array element in the +rangeElement : Record [1..%)
data product.

+maxValue : float
+minValue : float

+units : UomLength
+peakResponse : float
+bitsPerValue : Integer [0..1)
+toneGradation : Integer [0..1)%~ __
+scaleFactor : float [0..1)
+offset : float (0..1)

[

—

AN
The MD_Band and MI_Band classes are specifically
designed to provide the range of electromagnetic
wavelengths detected by a sensor. They are not
sufficiently general to describe the dimensions, the
units and the scale factors employed by all data
~lelements that appear in SMAP mission products.

Ted Habermann is presenting a proposal that would
insert a subclass of the MD_RangeDimension class
called MD_SampleDimension into the standard. The

MI_Band

attributes of the MD_RangeDimension class are

+bandBoundaryDefinition : MI_BandDefinition [0..1)
+nominalSpatialResolution : Distance
+transferFunctionType : Ml_TransferFunctionType (0..1)
+transmittedPolarization : MI_PolarisationOrientationCode [0..1)
+detectedPolarization : MI_PolarisationOrientationCode [0..1)

suitable for virtually any data element that might
appear in a NASA Earth Science Data Product. The
proposal specifies MD_Band as a subclass of
MD_RangeDimension. In the proposed standard,
MD_Band contains those attributes that make sense
only when describing an electromagnetic band.

SMAP will adopt the Habermann proposal if it is
accepted.

-

AN

The content information classes
provide a means to specify the
range as well as a description of
the data elements in the
product. The local metadata in
the current SMAP product
design provide the maxima, the
minima, the units, long name
descriptors as well as means to
describe how individual
elements are calculated. The
HDF-5 design places these local
metadata elements in attributes
directly associated with the
arrays they describe, making
them easily accessible to users.
SMAP will likely limit the use of
this class strictly for the major
output product elements.
Those major product elements
include brightness
temperatures, radar backscatter
or soil moisture.

«CodelList»
MI_TransferFunctionType

+linear
+logarithmic
+exponential

MI_PolarisationOrientationCode

«CodeList»

+horizontal
+vertical
+leftCircular
+rightCircular
+theta

+phi

8/15/2012
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class Cl_Citation [ [£] CI_Citation IJ

«CodeList»
napCl_OnlineFunctionCode

+download
+information
+offlineAccess
+order
+search
+upload
+webService
+emailService
+browsing
+fileAccess
+webMapService

+date 1
Cl_Date

+date : date
+dateType : napCl_DateTypeCode

+address

Cl_Address

+deliveryPoint : char [0..1)

+city : char [0..1]
+administrativeArea : char [0..1)
+postalCode : char [0..1)

+country : char [0..1)
+electronicMailAddress : char [0..%]

Cl_Citation «CodeList» «CodeList»
+title - char napCi_RoleCode napCl_PresentationFormCode
+alternateTitle : char (0..1) +resourceProvider +documentDigital
+edition : char +custodian +documentHardcopy
+editionDate : date [0..1' +owner +|mageD|gita|
+presentationForm : napCl_PresentationFormCode +user +imageHardcopy
+otherCitationDetails : char [0..1] +distributor +mapDigital
+collectiveTitle : char {0..1] +°riginator +mapHardcopv
+ISBN : char (0..1) +pointOfContact +modelDigital
+ISSN : char (0..1]) +principalinvestigator | |+modelHardcopy

+processor +profileDigital
+publisher +profileHardcopy
+author +tableDigital
+collaborator +tableHardcopy
+editor +videoDigital
: ] ; e +mediator +videoHardcopy
+citedResponsibleParty |1 +identifier \_0..1 iahts Holder +audioDigital
ClI_ResponsibleParty MD_ldentifier +audioHardcopy
+individualName : char [0..1) +code : char +multimediaDigital
+organizationName : char [0..1) Roretists +multimediaHardcopy
+positionName : char [0..1) napCl_DateTypeCode | |+diagramDigital
+role : napCI_RoleCode +creation +diagramHardcopy
+publication
+revision
+notAvailable
+inForce
+contactinfo [0..1 +adopted
Cl Contact +deprecated
= +superseded

+hoursOfService : char [0..1)

+contactinstructions : char [0..1)

+phone (0..1 +onlineResources ~ 0-1
Cl_Telephone Cl_OnlineResources
+voice : char [0..1] +linkage : URL
+facsimile : char [0..%] +protocol : char

+applicationProfile : char [0..1)
+function : napCl_OnlineFunctionCode [0..1]

8/15/2012
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Proposed SMAP
Dataset Metadata Design
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package Data[ |2 MI_Metadata ]J

AN

This design is specific to the SMAP
dataset metadata. Thus,
MI_Metadata.hierarchylLevel =
“dataset”. Metadata classes that
have differing sets of attributes
among the datasets within a series
appear in the SMAP dataset
metadata.

= +contact
CI_ResponsibleParty IT—_O

+composedOf |1..*

DS_Series

DS_Dataset

DQ_DataQuality MD_GridSpatialRepresentation

+dataQualitylnfo |1

+has |1

+spatialRepresentationinfo

MI_Metadata

+fileldentifier : char

+language : char = “eng; USA™
+characterSet : char = utf8
+hierarchyLevel : napMD_ScopeCode
+dateStamp : date

+metadataStandardVersion : char
+dataSetURI : char

+metadataStandardName : char = North American Profile of ISO 19115:2003

This instance of
CI_Responsible Party
references the SMAP
SDS

Rl
1

Citation.title lists the title of the
dataset. Citation.date specifies
the reference date for the data
set.

+identificationinfo |

MD_Dataldentification

+abstract : char

+purpose : char [0..1]

+credit : char [0..1]

+status : napMD_ProgressCode

+language : char = eng; USA
+characterSet : char = utf8

0

+environmentDescription : char

+spatialRepresentationType : napMD_SpatialRepresentationType

«CodelList» «CodelList»
napMD_SpatialRepresentationType napCl_OnlineFunctionCode
+vector +download
+grid +information
+textTable +offlineAccess
+tin +order
+stereoModel +search
+video +upload

+webService
«Codelists +emailService
+browsing
napMD_ScopeCode +fileAccess
+attribute +webMapService
+attributeType
+collectionHardware
::’g:laesc:ionSes sion «CodeLists
S napMD_TopicCategoryCode
+nonGeographicDataset +farming
+dimensionGroup +biota

+feature
+featureType
+propertyType
+fieldSession
+software
+service

+tile

+model

+extent |[EX_Extent

+topicCategory : napMD_TopicCategoryCode [1..*)

1

+supplementalinformation : char [0..1]

+graphicOverview |0..*

Attributes “beta”,
“provisional” and
“validated” are
proposed SMAP
additions.

MD_BrowseGraphic

+fileName : char

+fileType : char

+fileDescription : char [0..1]

«CodeList»
napMD_ProgressCode

+completed
+historicalArchive
+obsolete
+onGoing
+planned
+required
+underDevelopment
+proposed

+beta
+provisional
+validated

+boundaries
+climatologyMeteorologyAtmosphere
+economy

+elevation

+environment
+geoscientificinformation
+health
+imageryBaseMapsEarthCover
+intelligenceMilitary
+inlandWater

+location

+oceans

+planningCadastre

+society

+structure

+transportation
+utilitiesCommunication
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class LI_Lineage | LI_Lineage ]J

SMAP product metadata lists classes
that specify the source data and
processing information exclusively
for the most recent processing
step. On the other hand, the SPDM
data base will employ logic to enable
storage of information that connect
products to all previous steps and
data elements in the processing

AN

Detailed breakdown of MD_Repres
MD_Dataldentification diagram.
Detailed breakdown of MD_ReferenceSystem appears on the
MD_GridSpatialRepresentation diagram.

Fraction appears on

+originator
+pointOfContact
+principalinvestigator
+processor
+publisher

+author
+collaborator

+editor

+mediator
+rightsHolder

include a reference to
EX_Extent if and only if
the extent of the
source data differs
from the extent of the
product data, and the
extent of the source
data is critical to
understanding the
content of the product
data.

chain.
0..1
«CodeList» EX_Extent +sourceExtent
napCl_RoleCode +description : char [0..1)
+resourceProvider T +processedieve
+custodian | MD_ldentifier [0..1
+owner
T +code : char
+distributor The schema should

This field provides an
alternative location to
specify the product
ShortName.

+source

LI_Lineage

+statement : char [0..1)

1.x

LE_Source

+description : char

+scaleDenominator : MD_RepresentativeFraction (0..1)
+sourceReferenceSystem : MD_ReferenceSystem [0..1)

+sourceCitation |0..1

+resolution |0..1

+process Step

1SO specifies multiple Process Steps,
product metadata will be limited to
one. Metadata stored in the SMAP

0.*

LE_Process_Step d

data base may list multiple entries.
—

+description : char
+rationale : char [0..1)
+dateTime : DateTime [0..1]

}\ie-pﬂ: LE_ProcessStepReport

0.

+name : char

+processor 0.*

CI_ResponsibleParty

+0org

+individualName : char [0..1)

N : char [0..1)

Cl_Citation |

!
1

LE_NominalResolution

+scanningResolution : Distance
+groundResolution : Distance

+positionName : char [0..1]
+role : napCl_RoleCode

+description : char [0..1)
+fileType : char [0..1)

0.1 +processingInformation
LE_Processing

+procedureDescription : char [0..1)
+runTimeParameters : char [0..1)

Citation title can
store file name of
the source data.

Recommended a new field in
LE_Processing that stores specific
algorithmic parameters. Format
would be a Record_Type, the value

itself would be a Record.

AN

-
_ - .1 +documentation|0-*  +algorithm 0.
™~ +softwareReferenc MD_ldentifier Cl_Citation LE_Algorithm
Ci_Citation . +code : char r +description : char
-~
7 -~
/ P
s

This citation references
the Algorithm Theoretical

::f':r::::':'t‘he Basis Document (ATED)
e WAl & associated with the
p 9 & processing step.

B +citation |1

| CI_Citation |

This citation identifies the
algorithm used in the
processing step, along with a
version identifier and a date.

8/15/2012
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class DQ_DataQuality [ [ £ DQ_DataQuality ]J

DQ_Scope

+level : napMD_ScopeCode

MD_ldentifier

+measureldentification

«CodeList»
. napDQ_EvaluationMethodTypeCode
+scope DQ_D ali +Lineage |1]_Lineage
1 mality | 1 3 +directinternal
+directExternal
+indirect
+report |0..* DQ_QuantitativeResult
DQ_Element +valueType : RecordType [0..1)

+code : char |0..1

CI_Citation +evaluationProcedure
0.1

1

This citation references the document that
specifies the method used to ascertain data
quality. Most likely, this would be the Product

Specification Document.

«CodeList»
napMD_ScopeCode

+attribute
+attributeType
+collectionHardware
+collectionSession
+dataset

+series
+nonGeographicDataset
+dimensionGroup
+feature
+featureType
+propertyType
+fieldSession
+software

+service

+tile

+model

— +nameOfMeasure : char
+measureDescription : char [0..1)
+evaluationMethodType : napDQ_EvaluationMethodTypeCode [0..1)
+evaluationMethodDescription : char [0..1)
o +dateTime : DateTime [0..1)

+valueUnit : UnitOfMeasure
+errorStatistic : char (0..1)
+value : Record

+result | DQ_Result -

DQ_ConformanceResult

%,

DQ_NonQuantitativeAttributeAccuracy

DQ_CompletenessOmission

|
DQ_AbsolutePositionExternalConsistency e e T
document that specifies the data
conformance criteria.
DQ_GriddedDataPositional Accuracy

+explanation : char
+pass : Boolean

+specification |1

|cu_cnation |

DQ_AccuracyOfATimeMeasurement

DQ_QuantitativeAttributeAccuracy

The ISO standard provides several more potential means to instantiate abstract class
DQ_Element. The diagram lists those that would likely appear in SMAP project

metadata.

8/15/2012
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class EX_Extent| [2 EX_Extent ]J

+geographicElement

EX_GeographicExtent

+extentTypeCode : boolean

i

EX_BoundingPolygon

+polygon : GM_Polygon

1
|
\

values.

GM_Polygon, along with GM_Point,
GM_Curve and GM_Surface are classes
defined in ISO 19107. Ted Habermann
advises use of GML as specified in 1SO
19139 instead of 19107 to specify these

~

EX_Extent

+description : char [0..1]

EX_GeographicBoundingBox

+westBoundLongitude : float
+eastBoundLongitude : float
+southBoundLatitude : float
+northBoundLatitude : float

~

+temporal Element \_1

EX_TemporalExtent

+extent : TM_Primitive

1
|
|

0.1

GHRSST example divides TM_Primitive into two
attributes “beginPosition® and "endPosition®. Have
not located documentation that specifies this
feature in the standard.

Extent Type Code values:
“0" implies exclusion box
“1" implies inclusion box

The SMAP Level 4 Soil
Moisture products provide
some data elements by soil
horizon. The vertical
extent enables the
metadata to describe
horizon depths.

+vertical Element I

|
EX_VerticalExtent

+minimumValue : float
+maximumValue : float

+vertical CRS |1

SC_CRS

+scope :char (1.."] &
+alias : char [0..7)
+remarks : char [0..1]

+name |1

_|CRS is Coordinate
Reference System

RS_Identifier

+code : char

+codeSpace : char [0..1]
+version : char [0..1]
+authority : CI_Citation [0..1)

8/15/2012
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class MD_GCridSpatialRepresentation [ GridSpatialRepresentation ]J

MD_Dimension = "Df‘:ﬂdspaulm!pu“nutmn Georeferencing is “the positioning of
= = +axisDimensionProperties +numberOfDimensions : Integer an object on the Earth using a
+dimensionName : napMD_DimensionNameTypeCode
+dimensionSize : |ntegper . & 1.* = +cellGeometry : napMD_CellGeometryCode Correspondence Model derived from
TRl Manstre +transformationParameterAvailability : boolean a set of points for which both ground
E and image coordinates are known.”
T This definition fits well for most SMAP
Level 1 Products.
I
N MD_Georectified !
T ]
A rectified grid is one that defines a +checkPointAvailability : boolean G
geometric transformation between +checkPointDescription : char [0..*] R sacuatla
the grid coordinates and the +cornerPoints : GM_Point [1..*] +controlPointAvailability : boolean
coordinates of an external -~ — — —t+centerPoint : GM_Point [0..1) e <> +orientationParameterAvailability : boolean
coordinate reference system. This +pointinPixel : napMD_PixelOrientationCode +orientationParameterDescription : char [0..1]
fits well with SMAP products that +transformationDimensionDescription : char [0..1]) +georeferencedParameters : Record
employ the EASE grid. +transformationDescriptionMapping : char [*]
+parameterCitation |0..*
Cl_Citation
MI_Georectified | IMI_Geol’eferencubIel
Specification of documents and
; responsibility for georeferencing
+checkPoint |0..* S
parameters. For SMAP, this +geolocationinformation |1..*
I1SO 19115-2 documentation MI_GCP would be memoranda or =
indicates that fhe Direct Position — —T+geographicCoordinates : DirectPosition c docume_nts that describe the MI_Geolocationinformation
class appears in ISO 19103. EASE grid.
Unable to locate that text. +gcp |1.*

: MI_GCPCollection
+coordinateReferenceSystem
MD_ReferenceSystem Il <> +collectionldentification : Integer
+collectionName : char

PChaElies SD_SensorModel
1 |+referenceSystemldentifier napMD_DimensionNameTypeCode +forimagelD : char = "sigma0” or “Tb
RS_ldentifier +row
CodeList» «CodeList»
+code : char Documentation and/or party +column .
+codeSpace : char [0..1] responsible for maintenance of ::rert::al napMD_PixelOrientationCode | |napMD_CellGeometryCode
+version : char (0..1] the reference system code s . +center +point
+authority : CI_Citation |0--1tT — 7space. Thus, this references the +;ross s +lowerLeft +area
means SMAP employs to :s:;‘ - +lowerRight +voxel
generate swaths. bt p +upperRight
e +upperLeft
8/15/2012 21
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class SD_SensorModel SD_SensorModeI ]J

AN

AN

SD_SensorModel
«CodeList» «CodeList» = — - - «CodeList»
All classes with sD_SurfaceCode | |MI_TransferFunctionType QISR Char = sigma0” or °Th MI_PolarisationOrientationCode The standard 1SO
prefix “SD_" are i +horizontal PolarisationOrientationCode
documented in Ig\r;:t::Ellipsoid Ilonge:rl}thmic +physicalSensorModel |1..* +vertical __|does not accommodate
1SO 19130. . +leftCircular instruments that handle both
+ortho +exponential an_l’hysicaISensorModel | +rightCircular horizontal and vertical
+slant plane / +theta polarizations in transmission
+phi and receive modes.
- -'-""'"'/_ +sensorinformation |1
- If EASE grid based products RCCHEl=D
regionOfValidity |access the SD_SensorModel SD_SensorParameters The current standard 1SO
class, then +operationalMode : char [0..1) SD_SAROrientationCode SAROrientationCode assumes a
+gridCoord |1 B CV_GridCoordinates provides +left — stationary antenna. SMAP will
= " |ameans to specify extent of +right require the additional value
CV_GridCoordinates the EASE grid. +rotatingAntenna “rotating antenna” to provide
+coordValues : Integer [1..%) appropriate value.

+offsetAndOrientation 1.*

+gsdProperties

+identification

0.1 1 +systemAndOperation

SD_GSD

GSD is “Ground SD_Sensor Sb_SensorSystemAndOperation

lSj_PosilionAndOrientation I

+columnSpacing : Distance
+rowSpacing : Distance
+rangelPR : Distance [0..1)

+referenceSurface : SD_SurfaceCode

Sample Distance”.
_|This class should
be mandatory for
Level 1 Products.
IPR is “Impulse

+mode : char [0..1] +collectionStartTime : DateTime

+collectionEndTime : DateTime

+gstR§,,z—’6:;”/’Ao

lMD_ReferencoSystem I

1 T +referenceSystemldentifier
RS_lIdentifier

+code : char

+codeSpace : char [0..1)
+version : char [0..1)
+authority : Cl_Citation [0..1)

+azimuthlIPR |0..1

SD_AzimuthMeasure

+azimuth : Angle

+distance : Distance

Response Width".

SD_SAROperation

+orientation : SD_SAROrientationCode
+grpPosition : DirectPosition

+calibration
SD_Calibration

+SD_MircowaveTl -

ISO includes a class to
describe a SAR, but
none to describe a
radiometer type
instrument. Should
request or develop an
additional class.

+operationalBand| 0..*

+calibrationDate : date MI_Band

+bandBoundaryDefinition : MI_BandDefinition [0..1]
+nominalSpatialResolution : Distance

+transferFunctionType : Ml_TransferFunctionType [0..1)
+transmittedPolarization : MI_PolarisationOrientationCode [0..1)
+detectedPolarization : MI_PolarisationOrientationCode [0..1)

+calibrationAgency |1 l
Cl_ResponsibleParty

+individualName : char [0..1)
+organizationName : char [0..1)
+positionName : char [0..1)
+role : napCl_RoleCode

MD_Band

+maxValue : float

+minValue : float

+units : UomLength
+peakResponse : float
+bitsPerValue : Integer [0..1)
+toneGradation : Integer (0..1)
+scaleFactor : float [0..1)
+offset : float [0..1)

«CodeList»
MI_BandDefinition

+3dB
+halfMaximum
+fiftyPercent
+oneOverE
+equivalentwidth
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class SD_PositionAndOrientation [ SD_PositionAndOrientation U

All classes with
prefix "SD_" are
documented in 1SO
19130.

SMAP should establish that all representative
SD_Dynamics in the metadata are representative of orbit
ascending node, regardless of whether the product

contains ascending or descending node data.

«CodeList»
SD_RotationSequence

+XYZ
+XZY
+YXZ
+YZX
+ZXY
+ZYX

1 +dynamics

SD_Dynamics

+velocity : Velocity [0..1]
+acceleration : Acceleration [0..*]
+angularVelocity : AngularVelocity [0..1)

+angularAcceleration : AngularAcceleration [0..

+dateTime : DateTime

1]

+attitude |0..1
SD_Attitude

SD_AngleAttitude

+rotatedAxes : boolean
+rotationAngleX : Angle
+rotationAngleY : Angle
+rotationAngleZ : Angle

+rotationSequence : SD_RotationSequence

ISO permits two means to
express attitude. the

& — |SMAP standard should
select just one and use it
consistently.

MatrixAttitude should have
nine elements. No locatable
ISO documentation specifies a
required matrix order. SMAP
documentation should include
that information.

SD_PositionAndOrientation
+offset : vector [0..1)

+position |1

SD_MatrixAttitude
+matrixElements : float [*]

SD_Position
+timeOfMeasurement : DateTime

Coordinate Reference System of
the position and orientation
metadata.

SC_CRS

+scope : char [1..)
+alias : char [0..*]
+remarks : char [0..1)

1

SD_OrbitMeasuredLocation

RS_Identifier

+argumentOfPerigee : Angle
+eccentricity : float

+epoch : DateTime

+inclination : Angle

+meanAnomaly : Angle [0..1)
+meanMotion : float
+perigeePassingTime : DateTime [0..1)
+period : TM_PeriodDuration e
+revNumber : Integer
+rightAscensionAscendingNode : Angle
+semiMajorAxis : float (0..1]

+code : char

+codeSpace : char [0..1]
+version : char [0..1)
+authority : CI_Citation [0..1]

+referenceCRS |1
SC_CRS

+scope : char [1..*]
+alias : char [0..%)
+remarks : char [0..1)3

_|1SO 19108 describes TM_PeriodDuration. The class

employs a character string to describe a time
period. For example the string “T2ZH17M13.75"

specifies a time period of 2 hours, 17 minutes and

13.7 seconds.

— |of the Orbital Coordinates.

Coordinate Reference System
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class Cl_Citation [ [£] CI_Citation IJ

«CodeList»
napCl_OnlineFunctionCode

+download
+information
+offlineAccess
+order
+search
+upload
+webService
+emailService
+browsing
+fileAccess
+webMapService

+date 1
Cl_Date

+date : date
+dateType : napCl_DateTypeCode

+address

Cl_Address

+deliveryPoint : char [0..1)

+city : char [0..1]
+administrativeArea : char [0..1)
+postalCode : char [0..1)

+country : char [0..1)
+electronicMailAddress : char [0..%]

Cl_Citation «CodeList» «CodeList»
+title - char napCi_RoleCode napCl_PresentationFormCode
+alternateTitle : char (0..1) +resourceProvider +documentDigital
+edition : char +custodian +documentHardcopy
+editionDate : date [0..1' +owner +|mageD|gita|
+presentationForm : napCl_PresentationFormCode +user +imageHardcopy
+otherCitationDetails : char [0..1] +distributor +mapDigital
+collectiveTitle : char {0..1] +°riginator +mapHardcopv
+ISBN : char (0..1) +pointOfContact +modelDigital
+ISSN : char (0..1]) +principalinvestigator | |+modelHardcopy

+processor +profileDigital
+publisher +profileHardcopy
+author +tableDigital
+collaborator +tableHardcopy
+editor +videoDigital
: ] ; e +mediator +videoHardcopy
+citedResponsibleParty |1 +identifier \_0..1 iahts Holder +audioDigital
ClI_ResponsibleParty MD_ldentifier +audioHardcopy
+individualName : char [0..1) +code : char +multimediaDigital
+organizationName : char [0..1) Roretists +multimediaHardcopy
+positionName : char [0..1) napCl_DateTypeCode | |+diagramDigital
+role : napCI_RoleCode +creation +diagramHardcopy
+publication
+revision
+notAvailable
+inForce
+contactinfo [0..1 +adopted
Cl Contact +deprecated
= +superseded

+hoursOfService : char [0..1)

+contactinstructions : char [0..1)

+phone (0..1 +onlineResources ~ 0-1
Cl_Telephone Cl_OnlineResources
+voice : char [0..1] +linkage : URL
+facsimile : char [0..%] +protocol : char

+applicationProfile : char [0..1)
+function : napCl_OnlineFunctionCode [0..1]
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