
OSCAR/Surface 
Metadata for the WMO Integrated Observing System WIGOS 

Jörg Klausen
1
, Moritz Buchmann

1
, Timo Pröscholdt

2
, Jürg Mannes

1
, Lucia Cappelleti

1
, Estelle Grüter

1
, Bertrand Calpini

1
, 

Wenjian Zhang
2
, and the WMO ET-WDC and WMO TT-WMD Team 

1
 Federal Office of Meteorology and Climatology MeteoSwiss, Zurich-Airport, Switzerland (joerg.klausen@meteoswiss.ch) 

2
 World Meteorological Organization WMO, Geneva, Switzerland (tproescholdt@wmo.int) 

 
Contact: joerg.klausen@meteoswiss.ch 
     oscar.wmo.int 

INTRODUCTION 
 
WMO coordinates the activities of 185 countries 
(„Members“), in most cases represented by the National 
Hydrometeorological Services (NHMS). 
International exchange of meteorological, hydrological 
and other environmental data and products is essential 
to support adequate responses to the impact of weather 
and climate on societies. Metadata („data on data“) are 
needed for discovery and retrieval as well as for  
adequate use of information.  

 
 
The WIGOS Metadata Standard (WMDS) defines a set 
of metadata classes to support the adequate use of  
observations and measurements. The WMDS has been 
approved by WMO Congress (Cg-17). The logical model 
of the WMDS is based on the OGC/ISO 19156 Observa-
tions & Measurements standard.  
 
The WMDS is implemented in a web-based application 
(“OSCAR/Surface”). OSCAR/Surface will provide an API  

 
 
to support up-/download of compliant XML files and to 
link to external archives.  
 
OSCAR informs various stakeholders including NMHSs, 
academia and the general public about capabilities of 
observing systems and adequate use of observations. 
Statements of Guidance (SoG) based on information  
derived from OSCAR will allow rational evolution of  
observing systems and improved services for society. 
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class HighLevelOverview

Information about Facilities and Equipment

Information about data collections

Details of the sets of observations within collections and information about the observing process

«FeatureType»

Equipment

+ instrumentCapability: CharacterString [0..1]

+ specificationLink: URI [0..1]

«Phase 3»

+ modelNumber: CharacterString [0..1]

+ serialNumber: CharacterString [0..1]

+ manufacturer: CharacterString [0..1]

+ firmwareVersion: CharacterString [0..1]

Log

«FeatureType»

EquipmentLog

«DataType»

Sampling

+ samplingStrategy: SamplingStrategyType [0..1]

+ diurnalBaseTime: TM_ClockTime

+ scheduleOfObservation: CharacterString

+ sourceOfObservation: SourceOfObservationType [1..*]

«Phase 3»

+ samplingProcedureDescription: CharacterString [0..1]

+ temporalSamplingInterval: TM_PeriodDuration [0..1]

«Phase 3, voidable»

+ samplingTimePeriod: TM_Duration [0..1]

«Phase 2»

+ samplingResolution: Measure [0..1]

+ samplingResolutionDetails: CharacterString [0..1]

«DataType»

Processing

+ observingMethod: ObservingMethodType [1..*]

«Phase 3»

+ sampleTreatment: CharacterString [0..1]

+ dataProcessingDetails: CharacterString [0..1]

+ softwareDetails: CharacterString [0..1]

«Phase 2»

+ processingCentre: CharacterString [0..1]

«FeatureType»

ObservationCollection

+ extension: Any [0..*]

+ wigosIdentifier: URI

+ name: CharacterString [0..1]

+ description: CharacterString [0..1]

+ uom: MeasurementUnitType

+ applicationArea: ApplicationAreaType [1..*]

+ programAffiliation: ProgramOrNetworkAffiliationType [1..*]

+ temporalExtent: TM_Period

«Phase 2»

+ representativeness: RepresentativenessType [0..1]

Log

«FeatureType»

FacilityLog

«DataType»

Reporting

+ temporalReportingPeriod: TM_Duration

+ spatialReportingInterval: Measure [0..1]

+ referenceDatum: CD_VerticalDatum [0..1]

«Phase 3»

+ dataFormat: CharacterString [0..1]

+ dataFormatVersion: CharacterString [0..1]

+ numericalResolution: Measure [0..1]

+ latency: TM_PeriodDuration [0..1]

«Phase 2»

+ aggregationPeriod: TimeStampMeaningType [0..1]

+ levelOfData: LevelOfDataType [0..1]

+ referenceTime: ReferenceTimeType [0..1]

«FeatureType»

Process

+ documentationRef: GenericName [0..1]

«FeatureType»

Process

+ extension: Any [0..*]

«FeatureType»

Deployment

+ deploymentPeriod: TM_Period

+ heightAboveLocalReferenceSurface: Measure [0..1]

+ localReferenceSurfaceDescription: CharacterString [0..1]

«Phase 3»

+ configuration: CharacterString [0..*]

+ maintenanceSchedule: CharacterString [0..1]

+ controlSchedule: CharacterString [0..1]

+ instrumentOperatingStatus: InstrumentOperatingStatusType [0..1]

«Phase 2»

+ exposure: ExposureType [0..1]

AnyFeature

«FeatureType»

OM_Observation

+ phenomenonTime: TM_Object

+ resultTime: TM_Instant

+ validTime: TM_Period [0..1]

+ resultQuality: DQ_Element [0..*]

+ parameter: NamedValue [0..*]

«FeatureT...

OM_Process

{abstract}

«FeatureType»

ObservingFacility

+ reportingStatus: ReportingStatusType

«voidable»

+ wmoRegion: WMORegionType

+ territoryName: TerritoryType

«Phase 2»

+ facilityType: MonitoringFacilityType [0..1]

+ communicationMethod: DataCommunicationMethodType [0..1]

+ additionalSiteInformation: URI [0..*]

«Phase 3, voidable»

+ facilityModel: CharacterString [0..1]

«Phase 3»

+ surfaceCover: LandCoverType [0..1]

+ surfaceCoverClassification: SurfaceCoverClassificationType [0..1]

+ localTopography: LocalTopographyType [0..1]

+ relativeElevation: RelativeElevationType [0..1]

+ topographicContext: TopographicContextType [0..1]

+ altitudeOrDepth: AltitudeOrDepthType [0..1]

METCE 

Process

«FeatureT...

GFI_Feature

{abstract}

«FeatureType»

WIGOSMetadataRecord

+ extension: Any [0..*]

+ wigosIdentifier: URI

+ name: CharacterString [0..1]

+ description: CharacterString [0..1]

+ observingFacilityId: URI

+ facilityDefinition: ObservingFacility [0..*]

+ equipmentDefinition: Equipment [0..*]

+ collectionDefinition: ObservationCollection [0..*]

+ observationDefinition: OM_Observation [0..*]

Initially limited to 1 

deployment per 

segment for 

simplicity.

«datatype»

CI_ResponsibleParty

+ individualName: CharacterString [0..1]

+ organisationName: CharacterString [0..1]

+ positionName: CharacterString [0..1]

+ contactInfo: CI_Contact [0..1]

+ role: CI_RoleCode

AbstractMonitoringFeature

«FeatureType»

AbstractEnvironmentalMonitoringFacility

{abstract}

+ extension: Any [0..*]

+ wigosIdentifier: URI

+ name: CharacterString

+ description: CharacterString [0..1]

+ additionalDescription: CharacterString [0..1]

+ onlineResource: URI [0..*]

+ geospatialLocation: TimestampedLocation [0..*]

+ geopositioningMethod: CoordinateSource [0..1]

«Informative»

ObservingCapability

«type»

Any

{root}

«FeatureType»

SF_SpatialSamplingFeature

{abstract}

+ positionalAccuracy: DQ_PositionalAccuracy [0..2]

«FeatureType»

SF_SamplingFeature

{abstract}

+ parameter: NamedValue [0..*]

+ lineage: LI_Lineage [0..1]

«type»

GM_Object

{abstract}

SF_SpatialSamplingFeature 

should be used as the 

Feature Of Interest to 

provide the spatial 

geometry/domain of the 

Observation.

INSPIRE or other 

properties can be 

included in WIGOS 

via the extension 

property.

«DataType»

TimestampedLocation

+ validTimePeriod: TM_Period

+ location: GM_Object

MD_Metadata

+ fileIdentifier: CharacterString [0..1]

+ language: CharacterString [0..1]

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

+ parentIdentifier: CharacterString [0..1]

+ hierarchyLevel: MD_ScopeCode [0..*] = "dataset"

+ hierarchyLevelName: CharacterString [0..*]

+ contact: CI_ResponsibleParty [1..*]

+ dateStamp: Date

+ metadataStandardName: CharacterString [0..1]

+ metadataStandardVersion: CharacterString [0..1]

+ dataSet: CharacterString [0..1]

+ locale: PT_Locale [0..*]

«type»

AncillaryMetadata

«Phase 3»

+ officialStatus: Boolean [0..1]

constraints

{contact shall be provided (the supervising organization)}

{dateStamp shall be provided (date of this metadata record)}

{metadataConstraints shall be provided (data use constraints)}

{other properties of MD_Metadata are not required}

MD_Constraints

+ useLimitation: CharacterString [0..*]

«metaclass»

GF_PropertyType

{root}

+ memberName: LocalName

+ definition: CharacterString

the 

observedProperty is 

a reference to a 

definition of the 

observed property.

Phenomenon
+observedProperty

1

Metadata

+metadata

0..1

«informative»

+pointOfContact 1

1

+facilityLog

«Phase 2»
0..1

+propertyValueProvider

0..*

+featureOfInterest

1

+deployedAt

0..*

+sampling 0..1

+observationMember 0..*

+hasData
+facility

1

+deployedEquipment

+procedure

1

+metadataConstraints 0..*

+deployment

1

+recordOwner

1

Geometry

+shape

+reporting

1

+responsibleParty

1

+processing 0..1

+result

+hostedEquipment

0..*

+subEquipment 0..*

1

+equipmentLog

«Phase 2»

LOGICAL MODEL 
 
► Scope 
  - Formal specification of WMDS 
  - Enable machine-to-machine exchange of  
    WIGOS metadata with OSCAR/Surface 
  - Based on OGC/ISO 19156 O&M concept  
    model 
 
 
 
 
 
 
 
 
 
 
► Status 
  - Currently in „beta“ 
► Challenges 
  - INSPIRE alignment 
  - Transactional aspects 
   - incremental updates  
   - historical information 
   - corrections 

CONCLUSIONS 
 
► Descriptive WIGOS Metadata Standard (WMDS)  
 supports adequate use of observations. 
► WMDS has been approved by WMO Congress (Cg-17). 
► Logical model allows formal specification (XML Schema). 
► Web-based metadata platform with management  
 console („OSCAR/Surface“) exists. 
► API for machine-to-machine exchange is under develop-

ment. 
 

User requirements for observations are compared 
(„Critical Review“) with the capabilities of present and 
planned observing systems resulting in a Rolling Review 

of Requirements (RRR). 

WIGOS “Rolling Review of Requirements” Process 

 Evolve observing systems rationally

Operational Meteorology, Climatology, Public Health, …

 Enable adequate use of observational data

Metadata & Analysis of Observing Systems Societal Impact

Requirements

Analysis

«Critical 
Review»

Improved 
services for 
society

Statement 
of Guidance

Capabilities

Surface-based

observing 
systems

Space-based 
observing 
systems

RRR

OSCAR/Surface

OSCAR/Space

OSCAR/Requirements

OSCAR/Analysis

WIGOS METADATA STANDARD (WMDS)  
 
► Descriptive, not formal standard 
► Supporting WIGOS, a WMO key priority 
  - forward-looking and respecting legacy 
► Enable 
  - adequate use of observations 
  - documentation of historical observations 
► Designed to be acceptable and applicable 
  - to all types of observations 
  - to all disciplines 
  - to all Members 
► Approved by WMO Congress (Cg-17) 
► Mandatory for internationally exchanged data  
 
Obligations of Members 
► collect metadata following the WMDS 
► archive metadata locally and/or use OSCAR as 

primary archive 
► maintain WIGOS metadata for all internationally 

exchanged observations in OSCAR 
 
Benefits for Members 
► WMDS 
  - enables comprehensive, structured  
    documentation of observations 
► OSCAR/Surface 
  - can serve as national metadata repository 
  - informs about observing systems 
  - supports rational evolution of observing  
    systems  

Three levels of metadata 
► Mandatory -  Required for all WIGOS observing  
       systems/platforms 
► Conditional - Required if applicable (e.g. instrument 

      calibration makes little sense for  
       a human observer) 
► Optional -   Desirable/useful, but non-compulsory 

WMDS Categories Logical Model 

Observed variable 
ObservationalCollection  

Purpose of observation 

Station/Platform 
ObservingFacility 

Environment 

Instruments and methods Equipment 

Sampling Sampling 

Data processing and report-
ing 

Processing / Reporting 

Data quality OM_Observation/
resultQuality 

Ownership and data policy MD_Constraints 

Contact CI_ResponsibleParty 

EGU 2016-9517 

OSCAR 
 
Observing Systems Capability Analysis and Review 
Tool 
 
► Authoritative repository of WIGOS metadata 
► Implementation of WMDS 
► Web-based platform 
► Safe, secure and user-friendly interface 
► Easy access to metadata (GUI and API) 
► Links to external metadata sources 
► API enables management and harvesting 

Screenshot of the OSCAR/Surface application  
oscar.wmo.int/surface 

OSCAR is going live on 2nd May 2016! 


