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[bookmark: _GoBack]Modifications to METCE to meet needs of WIGOS metadata
Based on discussions at the 'Ad hoc inter-programme workshop on representation of WIGOS and climate metadata' (Melbourne, 22-25 June 2015) a number of changes are proposed to the METCE data model relating to the manner by which ISO 19156 Observations and Measurements is extended. The goals of these changes are to enable:

i) TimeseriesML to be integrated within the METCE ‘stack’; and
ii) make METCE applicable to a broader range of meteorological observations by allowing specimens and domain features to be used as subjects for observations (OM_Observation/featureOfInterest).

Analysis of TimeseriesML indicates a very similar approach to METCE; it is a profile of ISO 19156. However, the approach taken regarding the ‘procedure’ and ‘featureOfInterest’ conflict with the rigid constraints applied in METCE.

Firstly, TimeseriesML Requirement http://www.opengis.net/spec/timeseries/1.0/req/uml-timeseries-observation/procedure states 

A TimeseriesObservation shall have a procedure property of subtype of either OM_Process (as defined in ISO 19156) or SWE AbstractProcess (as defined in the SWE Common Data Model 2.0, OGC 08-094), or a reference to one of these types. This includes ObservationProcess defined in this standard as a subtype of OM_Process.

In addition to permitting the ‘procedure' property to refer to an instance of any class derived from OM_Process or SWE AbstractProcess, TimeseriesML defines a new sub-class of OM_Process named ‘ObservationProcess’ that provides properties pertinent to a time series observation. In contrast, METCE is constrained such that the ‘procedure’ property shall refer to an instance of class ‘Process' defined within METCE’s ‘Procedure’ Application Schema. Such a tight constraint prevents the use of ‘ObservationProcess’ (from TimeseriesML), sub-class of AbstractProcess (from SWE) or any other sub-class of OM_Process (from ISO 19156) that does not include METCE’s ‘Process’ class in the inheritance chain. 

Secondly, TimeseriesML Requirement http://www.opengis.net/spec/timeseries/1.0/req/uml-timeseries-observation/featureOfInterest states:

If the feature of interest of the observation is not a domain feature (e.g. river section, dam, lake) then the featureOfInterest shall be of a subtype of SF_SpatialSamplingFeature, as defined by ISO 19156, which includes MonitoringFeature defined in this standard.

Here we see that ‘featureOfInterest’ property may be a domain feature or spatial sampling feature, whereas METCE constrains this property to only allow use of spatial sampling features.

Finally, when considering meteorological observations in their broadest scope, the workshop participants recognised that it is not uncommon to use specimens, say using ice cores to measure historic atmospheric contaminants. ISO 19156 provides a data model for describing specimens: SF_Specimen, a sub-class of SF_SamplingFeature. As stated above, METCE is currently constrained such that only spatial sampling features (SF_SpatialSamplingFeature) are permitted as the value of the feature of interest. 

Given these factors, the participants at the ad-hoc workshop considered the constraints relating to OM_Observation/procedure and OM_Observation/featureOfInterest that are currently specified within METCE’s ‘Observations and Measurements Types’ to be overly restrictive.

Therefore, in order the goals outlined above (integration of TimeseriesML and applicability to a broader scope of meteorological observations) the constraints on properties OM_Observation/procedure and OM_Observation/featureOfInterest specified in METCE’s ‘Observations and Measurement Types’ Application Schema shall be relaxed.

METCE’s ‘Observations and Measurement Types’ Application Schema contains three classes:
i) ComplexSamplingMeasurement - a sub-class of OM_ComplexObservation (as specified in ISO 19156);
ii) SamplingCoverageMeasurement - a sub-class of OM_DiscreteCoverageObservation (as specified in ISO 19156); and
iii) SamplingObservation - a sub-class of OM_Observation.

In each case, the only thing that differentiates the sub-classes from their parent class are the constraints on 'featureOfInterest' and 'procedure' properties. By relaxing the constraints on these properties, there remains no semantic difference between the sub-classes and their parent class; thus removing the need for these specialised sub-classes and, by implication, the ‘Observation and Measurement Types’ Application Schema.

Therefore, we propose to deprecate (or remove) the ‘Observation and Measurement Types’ Application Schema from METCE. In its place, Application Schema, such as IWXXM, would be expected to use the appropriate observation and measurement types specified within ISO 19156. METCE then becomes a ‘toolkit’ of classes that can be incorporated into those Application Schema- such as the ‘Process’ class (from METCE’s ‘Procedure’ Application Schema) that provides a concrete ‘ready to use’ generic class for describing simple observation procedures.

As a result of this proposal, the following changes are required within IWXXM:
· 'METAR/SPECI’ Application Schema
· Class ‘MeteorologicalAerodromeObservation’ shall be specified as a direct child of ‘OM_ComplexObservation’ (as specified in ISO 19156)
· Class ‘MeteorologicalAerodromeObservation’ shall specify property ‘procedure’ (referring to type ‘Process’ from METCE’s ‘Procedure’ Application Schema)
· Class ‘MeteorologicalAerodromeTrendForecast’ shall be specified as a direct child of ‘OM_ComplexObservation’ (as specified in ISO 19156)
· Class ‘MeteorologicalAerodromeTrendForecast’ shall specify property ‘procedure’ (referring to type ‘Process’ from METCE’s ‘Procedure’ Application Schema)
· 'TAF’ Application Schema
· Class ‘MeteorologicalAerodromeForecast’ shall be specified as a direct child of ‘OM_ComplexObservation’ (as specified in ISO 19156)
· Class ‘MeteorologicalAerodromeForecast’ shall specify property ‘procedure’ (referring to type ‘Process’ from METCE’s ‘Procedure’ Application Schema)
· ‘SIGMET’ Application Schema
· Class ’SIGMETEvolvingConditionAnalysis’ shall be specified as a direct child of ‘OM_Observation’ (as specified in ISO 19156)
· Class ’SIGMETEvolvingConditionAnalysis’ shall specify property ‘procedure’ (referring to type ‘Process’ from METCE’s ‘Procedure’ Application Schema)
· Class ’SIGMETPositionAnalysis’ shall be specified as a direct child of ‘OM_Observation’ (as specified in ISO 19156)
· Class ’SIGMETPositionAnalysis’ shall specify property ‘procedure’ (referring to type ‘Process’ from METCE’s ‘Procedure’ Application Schema)

Note that these changes have no material impact on the XML encoding of IWXXM as this uses the approach defined in OMXML (e.g. a ’soft-typed’ OM_Observation XML element with a ’type’ sub-element that is used to specify the particular sub-class of OM_Observation that is used and thus indicate the semantics that apply). The constraint on the ‘procedure’ property is implemented using Schematron.

These modifications (along with removal of the ‘Observations and Measurement Types’ Application Schema) have been completed in a new branch of the WMO data modelling SVN repository: https://subversion.assembla.com/svn/xmirepo/branches/metce-amendment-sep2015.

WMO No. 306 Manual on Codes Vol I.3 'Part D – Representations derived from data models’ also needs modification in the light of these changes.
· FM-202: METCE
· Requirements Classes http://def.wmo.int/metce/2013/req/xsd-complex-sampling-measurement (Part D, 202.4), http://def.wmo.int/metce/2013/req/xsd-sampling-coverage-measurement (Part D, 202.5) and http://def.wmo.int/metce/2013/req/xsd-sampling-observation (Part D, 202.6) are removed.
· All of observation and measurement types defined in ISO 19156 may be used within METCE, therefore new Requirements Classes are added for each of these. These requirements classes assert the dependencies on requirements from OMXML rather than duplicating the information in WMO No. 306 Vol I.3.
· 202.12 Requirements class: Generic observation data (http://def.wmo.int/metce/2013/req/xsd-observation)
· 202.13 Requirements class: Measurement data (http://def.wmo.int/metce/2013/req/xsd-measurement)
· 202.14 Requirements class: Category observation data (http://def.wmo.int/metce/2013/req/xsd-category-observation)
· 202.15 Requirements class: Count observation data (http://def.wmo.int/metce/2013/req/xsd-count-observation)
· 202.16 Requirements class: Truth observation data (http://def.wmo.int/metce/2013/req/xsd-truth-observation)
· 202.17 Requirements class: Geometry observation data (http://def.wmo.int/metce/2013/req/xsd-geometry-observation)
· 202.18 Requirements class: Temporal observation data (http://def.wmo.int/metce/2013/req/xsd-temporal-observation)
· 202.19 Requirements class: Complex observation data (http://def.wmo.int/metce/2013/req/xsd-complex-observation)
· 202.20 Requirements class: Discrete coverage observation data (http://def.wmo.int/metce/2013/req/xsd-discrete-coverage-observation)
· Schema location is amended to http://schemas.wmo.int/metce/1.2/metce.xsd 
· The existing members (see below) of Code Table D-3 ‘METCE Observation Types’ (pp.239-240) shall deprecated; there are no observation types now defined in METCE as these will be provided by other Application Schema such as IWXXM. The register http://codes.wmo.int/common/observation-type/METCE/2013 are updated to reflect this change.
· ComplexSamplingMeasurement
· SamplingCoverageMeasurement
· SamplingObservation 
· New members (see below) shall be added to Code Table D-3 for each of the observation and measurement types defined in ISO 19156. The register http://codes.wmo.int/common/observation-type/METCE/2013 shall be updated to reflect this change.
· OM_CategoryObservation (http://www.opengis.net/def/observationType/OGC-OM/2.0/OM_CategoryObservation)
· OM_ComplexObservation (http://www.opengis.net/def/observationType/OGC-OM/2.0/OM_ComplexObservation)
· OM_CountObservation (http://www.opengis.net/def/observationType/OGC-OM/2.0/OM_CountObservation)
· OM_DiscreteCoverageObservation (http://www.opengis.net/def/observationType/OGC-OM/2.0/OM_DiscreteCoverageObservation)
· XX [OM_DiscretePointCoverageObservation (http://www.opengis.net/def/observationType/OGC-OM/2.0/OM_DiscretePointCoverageObservation)]
· XX [OM_DiscreteTimeSeriesObservation (http://www.opengis.net/def/observationType/OGC-OM/2.0/OM_DiscreteTimeSeriesObservation)]
· OM_GeometryObservation (http://www.opengis.net/def/observationType/OGC-OM/2.0/OM_GeometryObservation)
· OM_Measurement (http://www.opengis.net/def/observationType/OGC-OM/2.0/OM_Measurement)
· OM_Observation (http://www.opengis.net/def/observationType/OGC-OM/2.0/OM_Observation)
· OM_TemporalObservation (http://www.opengis.net/def/observationType/OGC-OM/2.0/OM_TemporalObservation)
· OM_TruthObservation (http://www.opengis.net/def/observationType/OGC-OM/2.0/OM_TruthObservation)
· Editorial changes to sub-clause 202.3 Virtual typing 
· FM-205: IWXXM
· 205.14 Requirements class: Meteorological aerodrome observation
· Editorial changes: remove references to ComplexSamplingMeasurement
· Update sub-clause 205.14.4 to refer to requirements and dependencies from '202.19 Requirements class: Complex observation data' (http://def.wmo.int/metce/2013/req/xsd-complex-observation)
· Update table 51
· Remove dependency: 
· http://def.wmo.int/metce/2013/req/xsd-complex-sampling-measurement (Part D, 202.4)
· Add dependency:
· http://def.wmo.int/metce/2013/req/xsd-process (Part D, 202.10)
· Add requirement:
· http://icao.int/iwxxm/1.1/req/xsd-meteorological-aerodrome-observation/procedure-metce-process "The XML element om:procedure shall contain a child element metce:Process or any element of a substitution group of metce:Process.”
· 205.17 Requirements class: Meteorological aerodrome trend forecast
· ditto as per 205.14 (above) - noting changes to specific references (sub-clause 205.17.4, table 55, requirement […]/xsd-meteorological-aerodrome-trend-forecast/procedure-metce-process)
· 205.24 Requirements class: Meteorological aerodrome forecast
· ditto as per 205.14 (above) - noting changes to specific references (sub-clause 205.24.4, table 63, requirement […]/xsd-meteorological-aerodrome-forecast/procedure-metce-process)
· 205.27 Requirements class: SIGMET evolving condition analysis
· Editorial changes: remove references to SamplingObservation
· Remove dependency: 
· http://def.wmo.int/metce/2013/req/xsd-sampling-observation (Part D, 202.6)
· Add dependencies:
· http://def.wmo.int/metce/2013/req/xsd-process (Part D, 202.10)
· Add requirement:
· http://icao.int/iwxxm/1.1/req/xsd-sigmet-evolving-condition-analysis/procedure-metce-process "The XML element om:procedure shall contain a child element metce:Process or any element of a substitution group of metce:Process.”
· 205.30 Requirements class: SIGMET position analysis
· ditto as per 205.27 (above) - noting changes to specific references (requirement […]/xsd-sigmet-position-analysis/procedure-metce-process) 
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