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3.2 WIGOS and climate station metadata
IPET-MDRD noted the progress in creating a data representation for WIGOS (observation) and climate station metadata. This work had been carried out by a team with members drawn from CBS CCl and ICG WIGOS, with some drawn from IPET-MDRD. The version considered by IPET-MDRD was that at http://wis.wmo.int/WIGOSmd/d2, and the associated schemas were at http://schemas.wmo.int/wmmd/d2.
The name of the data representation proposed to CBS would be FM 241 WMDR-XML -  WIGOS Metadata Record [with supporting standards FM 242 WMPRO-XML – WIGOS Process, FM 243 WMLOG-XML – Logs, FM 244 WMOBS-XML WIGOS Observations and FM 245 WMFAC-XML WIGOS Facilities].
Noting the complexity of the proposed data representation and the limited testing that had taken place to date, IPET-MDRD recommended that the representation should undergo a phase of pre-operational testing based on the UML diagrams and the supporting schemas before a final version was prepared for approval by CBS.
WMDR [, WMPRO, WMLOG, WMOBS and WMFAC] would be offered for pre-operational consultation until 31 July. Based on the outcome of the consultation a revised version would be prepared by 31 August for presentation to CBS-16.
Mr Lowe would prepare formal documentation, in the form of that for IWXXM, based on the current version of WMDR [, WMPRO, WMLOG, WMOBS and WMFAC]  by 31 July to permit initial translation, in the expectation that only minor modifications would be needed for the final version.

BACKGROUND
Representation of WIGOS metadata
WIGOS metadata is used to provide information that is necessary for the interpretation of observations. The WMO standard is defined in WMO‑No. 1160 Manual on the WMO Global Observing System; it is being implemented in three phases. The standard is being implemented in OSCAR surface that provides an international repository for observational metadata and focusses on development needed to support the first two phases. Entering and viewing the metadata through a human web interface is useful, but the metadata only become really useful if they can be uploaded to OSCAR and downloaded from it in machine-readable form.
In 2015, a joint team from CBS (drawn from IPET-MDRD, TT-WMD) and from CCL drafted a data representation for WIGOS metadata based on metce, but that required significant extensions to the existing schemas. The team has continued to work on the representation alongside developments to the WIGOS metadata standard itself. OSCAR became operational on 2 May 2016, and in order for WMO Members to upload metadata directly from their own databases, a version of the data representation is being used.
The Final Report of the meeting that defined the first draft of the standard is available from http://wis.wmo.int/file=1607.
The version of UML for the representation of WIGOS and climate station metadata that is proposed to IPET-MDRD is available in html form from http://wis.wmo.int/WIGOSmd/beta1. Although the Manual on WIGOS defines the contents of the code tables needed for the data representation, these are being reviewed in the light of preparing information for importing to OSCAR. The final versions of the tables that would be used in the data representation will be provided as amendments to the Manual on WIGOS.
Initial development of the WIGOS metadata data representation has focussed on the requirements of the WIGOS metadata standard. Additional functionality will be needed to support the full requirement for representing climate station information.
The schemas and UML linked from this document are the versions created on 27 April 2016 (Versioned as ‘beta1’).
Annex 1 provides an overview of the data model.


Annex 1: Overview of the WIGOS Application Schema implementation
Note: this annex is best read in conjunction with the UML model and XSDs.
1. The WIGOS Application Schema is an XML Schema implementation of the WIGOS Standard which describes observations metadata. The scope and content of the WIGOS Application Schema is therefore limited to that which is defined in the WIGOS Standard.
2. The WIGOS Application Schema reuses ISO standards where appropriate, notably ISO 19156 Observations & Measurements.
3. Additional data types are reused from 19115 (e.g. CI_ResponsibleParty) and an ISO 19136 GML encoding is used. 
4. The encoding has been defined in accordance with the ISO 19109 Rules for Application Schemas.
5. The core information types (Feature Types in ISO terminology) defined in the WIGOS Application Schema are: WIGOSMetadataRecord, ObservingFacility, Equipment, ObservationCollection, Observation, Process and Deployment. Some of these types carry secondary information, for example the Process type is further broken down into Sampling, Processing, Reporting and Deployment types.
6. Additional information types are defined for logging activities relevant to the observing equipment or facility; FacilityLog, EquipmentLog, ControlCheckReport, MaintenanceReport and EventReport
7. In addition there are two other information types: AncillaryMetadata, TimestampedLoctaion
8. Codelists for the WIGOS Application Schema will be registered at http://codes.wmo.int and will reflect the code tables in the WIGOS Standard.
9. The Application Schema is defined using a UML model, which is used to generate an XML Schema (XSD) definition of the model for implementation purposes.
10. An overview of the key information types follows:
11. The WIGOSMetadataRecord type is a top level container for other WIGOS information types, it has no intrinsic meaning, other than to support the grouping of WIGOS metadata for delivery or output purposes. 
12. The ObservingFacility type describes observing facilities such as weather stations. The focus is on the site/facility rather than individual equipment at the site. 
13. The Equipment type describes an item of equipment, such as an instrument.
14. The AbstractEnvironmentalMonitoringFacility type is abstract and is the ‘parent’ type of both ObservingFacility and Equipment.
15. The ObservationCollection type describes a collection of data for a particular variable (e.g. air temperature), from a particular facility. For example ‘Air Temperature record from Station X’. Within this ObservationCollection there may be multiple OM_Observations (see 15.) which provide further detail about the processes and instrumentation used for different time periods within the ObservationCollection.
16. OM_Observation (ISO 19156) is used to describe a coherent group of data. Often a ObservationCollection will only contain one OM_Observation, however if something significant changes, for example the instrumentation used, then a new OM_Observation should be created for each portion of the timeseries. For example a ObservationCollection may contain two OM_Observations: “Air temperature 1952-1985” and “Air temperature 1985-current”. Or separate OM_Observations may be created for other reasons, for example a backup observation record from a secondary instrument. The 
Note on terminology: OM_Observation should not be confused with a single meteorological or hydrological observation. It is used in this context to describe a (normally) long-term observation record which may be an aggregation of many individual observations.
17. The OM_Observation includes details about the:
Time period of the observations (om:phenomenonTime)
The phenomenon observed e.g. Air Temperature (om:observedProperty)
Spatial sampling location of the observations (om:featureOfInterest) using O&M Spatial Sampling Features
When the observations became available (om:resultTime) 
Ancillary metadata about the observations such as licensing (om:metadata) using the AncillaryMetadata class.
The process used to make the observations (om:procedure) using the Process class.
18. The Process type describes the process used in making observations. The process extends METCE Process and is split into four components; Deployment, Sampling, Processing, Reporting.
19. The Deployment type captures information about which equipment was used at which facility to make the observations. At an implementation level these assertions are made by reference to instances of ObservingFacility and Equipment. The Deployment also captures information about items such as physical location (e.g. height above ground), exposure, maintenance schedules (but not maintenance logs) and such like.
20. The Sampling type captures details such as the spatial and temporal sampling, diurnal base time, schedules etc.
21. The Processing type describes what processing was done to the data.
22. The Reporting type describes how the data is reported (which may be different to how it was sampled) such as the reporting interval, latency, aggregation etc.
23. An abstract class Log is defined.  This is specialised into EquipmentLog and FacilityLog
24. An abstract class LogEntry is defined. Logs contain LogEntry elements. LogEntry is specialised into: ControlCheckReport, EventReport and MaintananceReport.
25. A EquipmentLog has a constraint that its LogEntry elements should be either a ControlCheckReport or a MaintenanceReport. i.e. Calibration and Maintenance takes place on specific items of Equipment.
26. A FacilityLog has a constraint that its LogEntry elements must be EventReports.  i.e. more general events that affect the site are recorded at the Facility level.
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