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AGENDA ITEM 3.01:	Updates to IWXXM and METCE
[bookmark: _APPENDIX_A:_]Recommended Text

IWXXM 2.0RC1 and METCE 1.2RC1
1. IPET-MDRD considered the changes implemented in IWXXM 2.0RC1 required by Amendment 77 and requested by the user community and minor changes implemented in METCE 1.2RC1 to better support IWXXM.
IPET-MDRD agreed that IWXXM 2.0RC1 should be issued for consultation and testing for a period of two months, to allow the team to incorporate any needed modifications before CBS-16.
In order to meet the CBS-16 deadline for documents, if IWXXM 2.0RC2 was not complete by the deadline for submitting the Draft 1 of documents for CBS-16, IWXXM 2.0RC1 would be used to create the Draft 1 document and the document would note the ongoing consultation. Modifications needed for IWXXM 2.0RC2 would be included in Draft 2

BACKGROUND
UPDATES to IWXXM and METCE
The following list of changes have been implemented in IWXXM 2.0RC1 as required by Amendment 77 and to satisfy many requests discussed during TT-AvXML and teleconferences. 
1.1.  New sub-packages AIRMET, Tropical Cyclone Advisory (TCA) and Volcanic Ash Advisory (VAA) are introduced to support exchanges of information in XML mentioned in Amendment 77 to ICAO Annex 3.
1.2. The package SAF has been removed.  Features in SAF borrowed from AIXM are abandoned and references are now being made directly to the respective AIXM features.  The rest of the SAF Features have been moved to sub-packages COMMON and MEASURES in IWXXM.
1.3. Schematron rules have been added to restrict permissible contents of units of measure (UOM) attribute in most of the elements describing measurements (such as air temperature) to those allowed by ICAO Annex 3 / WMO No. 49.
1.4. Attribute depthOfDeposit to AerodromeRunwayState in METAR/SPECI is now nillable to allow for representation of both '//' and '99' from ICAO Annex 3 / WMO No. 49.
1.5. Attributes speedOfMotion and intensityChange to EvolvingMeteorologicalCondition in SIGMET are now optional to match with what is specified in ICAO Annex 3 / WMO No. 49
1.6. forecastPositionAnalysis is now an attribute to TropicalCycloneSIGMET and VolcanicAshAnalysis in SIGMET which makes it available to only TC and VA SIGMETs.
1.7. Attribute amountAndHeightUnobservableByAutoSystem to AerodromeObservabledClouds in METAR/SPECI has been removed.  The respective nil case for AerodromeObservableClouds can be represented with a nilReason of http://codes.wmo.int/common/nil/notDetectedByAutoSystem
1.8. Examples are updated to remove unnecessary AIM data portions which are unlikely to be of operational use.
1.9. The UML model of IWXXM has been changed and supporting XSLT stylesheets have been developed to make Enterprise Architect (version 12.1 build 1224) the primary mechanism for generating XML schema.
1.10. A GML profile schema is used to exclude unnecessary GML features to be accessed when referencing the IWXXM schemas.
1.11. IWXXM schemas with embedded schematrons are no longer created to further reduce the size of the XSDs.
It is understood that the ICAO Meteorological Panel (METP) Working Group on Meteorological Information Exchange (WG-MIE) is going to discuss in its next meeting during 23-27 May 2016 further additions to IWXXM 2.0 including, but not limited to, the following:
1.12. Attributes to indicate the status (e.g. operational, testing, etc) of an IWXXM message.
1.13. Attributes to store metadata representing the translation centre involved in the preparation (translation from TAC to IWXXM) of an IWXXM message.
The following changes have been implemented in METCE 1.2RC1.  While there is a conceptual change to how features are being used by application schemas (i.e. the use of OGC O&M is no longer mandatory), the features themselves are the same as in the previous version 1.1 and there should be no compatibility issue.
1.14.     References to OGC Observation and Measurement (O&M) have been removed in METCE.  METCE now defines a set of Meteorologically related features to be used by other packages with or without O&M.
1.15.     The UML model of METCE has been changed and supporting XSLT stylesheets have been developed to make Enterprise Architect (version 12.1 build 1224) the primary mechanism for generating XML schema.
1.16.     A GML profile schema is used to exclude unnecessary GML features to be accessed when referencing the METCE schemas.
1.17.     METCE schemas with embedded schematrons are no longer created to further reduce the size of the XSDs.
[bookmark: _GoBack]The package and context diagrams for IWXXM 2.0RC1 and METCE 1.2RC1 are attached to the document in Attachment I and Attachment II.  The model and schema can be accessed from https://software.ecmwf.int/wiki/display/AVXML/AvXML+2.0RC1+workspace 
Given the short time that was available to implement the required changes to the models and the limited resources the new schemas IWXXM 2.0RC1 and METCE 1.2RC1 have been made available only recently and feedback from the users’ community is expected.
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Appendix I – Package and context diagrams of IWXXM 2.0RC1
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Appendix I – Package and context diagrams of IWXXM 2.0RC1
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pkg ICAO Meteorological Information Exchange Model (Overview)

«applicationSchema»

ICAO Meteorological Information Exchange Model

+ METAR/SPECI

+ TAF

+ SIGMET

+ AIRMET

+ Tropical Cyclone Advisory

+ Volcanic Ash Advisory

+ Common

+ Measures

(from Model)

«applicationSchema»

METCE

+ Meteorological Phenomena

+ Procedure

(from Model)

«applicationSchema»

Observable Property Model

+ Observable Property

(from Model)

AIXM Features

+ Aerial Refuelling

+ AirportHeliport

+ Airspace

+ Geometry

+ Holding

+ Navaids Points

+ Notes

+ Obstacle

+ Organisation

+ Procedure

+ Routes

+ RulesProcedures

+ Service

+ Shared

+ Surveillance

(from AIXM)

«import»

«import»

«import»
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class Context Diagram: METAR/SPECI

«featureType»

MeteorologicalAerodromeObservationReport

+ status: MeteorologicalAerodromeReportStatus

+ automatedStation: Boolean [0..1] = false

+ observation: OM_Observation

+ trendForecast: OM_Observation [0..3]

constraints

{if( status == MISSING ) observation.result includes nilReason AND automatedStation == NULL AND trend...

{if( observation.result.cloud == NULL AND observation.result.cloud.nilReason.endsWith( "notDetectedByA...

{self.observation.featureOfInterest.sampledFeature.oclIsKindOf(Aerodrome)}

{self.observation.result.oclIsKindOf( MeteorologicalAerodromeObservationRecord)}

{self.trendForecast.result.oclIsKindOf( MeteorologicalAerodromeTrendForecastRecord)}

{self.observation.featureOfInterest.sampledFeature == self.trendForecast.featureOfInterest.sampledFeature}

«featureType»

METAR

«featureType»

SPECI

«enumeration»

MeteorologicalAerodromeReportStatus

  MISSING

  CORRECTION

  NORMAL
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class Context Diagram: METAR/SPECI Observation

SF_SpatialSamplingFeature

«FeatureType»

samplingPoint::

SF_SamplingPoint

MeteorologicalAerodromeObservationRecord

+ cloudAndVisibilityOK: Boolean

+ airTemperature: Measure

+ dewpointTemperature: Measure

+ qnh: Measure

constraints

{if( cloudAndVisibilityOK ) visibility == NULL}

{if( cloudAndVisibilityOK ) rvr == NULL}

{if( cloudAndVisibilityOK ) presentWeather == NULL}

{if( cloudAndVisibilityOK ) clouds == NULL}

{if( visibility != NULL && visibility.prevailingVisibility < 1500 ) rvr.size() > 0}

{if( airTemperature != NULL and airTemperature/@xsi:nil != "true") lower-case(@uom) == "cel"}

{if( dewpointTemperature != NULL dewpointTemperature/@xsi:nil != "true" ) lower-case(@uom) == "cel"}

{if( qnh != NULL and qnh/@xsi:nil != "true" ) lower-case(@uom) == "hpa"}

«dataType»

AerodromeRunwayState

+ allRunways: Boolean [0..1]

+ cleared: Boolean [0..1]

+ estimatedSurfaceFrictionUnreliable: Boolean [0..1]

+ runway: RunwayDirection [0..1]

+ depositType: RunwayDeposits [0..1]

+ contamination: RunwayContamination [0..1]

+ depthOfDeposit: DistanceWithNilReason [0..1]

+ estimatedSurfaceFriction: Scale [0..1]

+ snowClosure: Boolean [0..1] = false

constraints

{if( estimatedSurfaceFriction != NULL ) estimatedSurfaceFriction > 0.0 AND estimatedSurfaceFriction <= 0.90}

{if( estimatedSurfaceFrictionUnreliable == TRUE ) estimatedSurfaceFriction == NULL}

{if( allRunways ) runway == NULL}

{if( runway != NULL ) allRunways == NULL OR allRunways == FALSE}

«dataType»

AerodromeSurfaceWind

+ variableDirection: Boolean [0..1]

+ meanWindDirection: Angle [0..1]

+ meanWindSpeed: Velocity

+ windGustSpeed: Velocity [0..1]

+ extremeClockwiseWindDirection: Angle [0..1]

+ extremeCounterClockwiseWindDirection: Angle [0..1]

constraints

{meanWindDirection.uom = extremeClockwiseWindDirection.uom = extremeCounterClockwiseWindDirection.uom}

{if( variableWindDirection ) meanWindDirection == NULL}

{if( extremeClockwiseWindDirection != NULL and extremeClockwiseWindDirection/@xsi:nil != "true" ) lower-case(@uom) == "deg"}

{if( extremeCounterClockwiseWindDirection != NULL and extremeCounterClockwiseWindDirection/@xsi:nil != "true" ) lower-case(@uom) == "deg"}

{if( meanWindDirection != NULL and meanWindDirection/@xsi:nil != "true" ) lower-case(@uom) == "deg"}

{if( meanWindSpeed != NULL and meanWindSpeed/@xsi:nil != "true" ) (lower-case(@uom) == "m/s" or lower-case(@uom) == "[kn_i]")}

{if( windGustSpeed != NULL and windGustSpeed/@xsi:nil != "true" ) (lower-case(@uom) == "m/s" or lower-case(@uom) == "[kn_i]")}

«dataType»

AerodromeHorizontalVisibility

+ prevailingVisibility: Distance

+ prevailingVisibilityOperator: RelationalOperator [0..1]

+ minimumVisibility: Distance [0..1]

+ minimumVisibilityDirection: Angle [0..1]

constraints

{if( minimumVisibility != NULL and minimumVisibility/@xsi:nil != "true" ) (lower-case(@uom) == "m"}

{if( minimumVisibilityDirection != NULL and minimumVisibilityDirection/@xsi:nil != "true" ) lower-case(@uom) == "deg"}

{if( prevailingVisibility != NULL and prevailingVisibility/@xsi:nil != "true" ) lower-case(@uom) == "m"}

«dataType»

AerodromeRunwayVisualRange

+ runway: RunwayDirection

+ meanRVR: Distance

+ meanRVROperator: RelationalOperator [0..1]

+ pastTendency: VisualRangeTendency [0..1]

constraints

{if( meanRVR != NULL and meanRVR/@xsi:nil != "true" ) lower-case(@uom) == "m"}

«dataType»

AerodromeObservedClouds

+ verticalVisibility: LengthWithNilReason [0..1]

constraints

{if( verticalVisibility != null ) layer == null}

{if( verticalVisibility != NULL and verticalVisibility/@xsi:nil != "true" ) (lower-case(@uom) == "m" or lower-case(@uom) == "[ft_i]"}

«dataType»

Common::CloudLayer

+ amount: CloudAmountReportedAtAerodrome

+ base: DistanceWithNilReason

+ cloudType: SigConvectiveCloudType [0..1]

constraints

{if( base != NULL and base/@xsi:nil != "true" ) (lower-case(@uom) == "m" or lower-case(@uom) -- "[ft_i]"}

«dataType»

AerodromeWindShear

+ allRunways: Boolean [0..1]

+ runway: RunwayDirection [0..*]

constraints

{if( allRunways ) runway == NULL OR runway.size == 0}

«dataType»

AerodromeSeaState

+ seaSurfaceTemperature: Measure

+ significantWaveHeight: Distance [0..1]

+ seaState: SeaSurfaceState [0..1]

constraints

{if( seaState != NULL ) significantWaveHeight == NULL}

{if( significantWaveHeight != NULL ) seaState == NULL}

{if( seaState == NULL ) significantWaveHeight != NULL}

{if( seaSurfaceTemperature != NULL and seaSurfaceTemperature/@xsi:nil != "true" ) lower-case(@uom) == "cel"}

{if( significantWaveHeight != NULL and significantWaveHeight/@xsi:nil != "ture" ) lower-case(@uom) == "m"}

«codeList»

AerodromeRecentWeather

«codeList»

AerodromePresentWeather

The result for a METAR/SPECI observation is always 

a MeteorologicalAerodromeObservationRecord

«enumeration»

VisualRangeTendency

  DOWNWARD

  NO_CHANGE

  UPWARD

AnyFeature

«FeatureType»

observation::OM_Observation

+ phenomenonTime: TM_Object

+ resultTime: TM_Instant

+ validTime: TM_Period [0..1]

+ resultQuality: DQ_Element [0..*]

+ parameter: NamedValue [0..*]

The featureOfInterest is 

always an 

SF_SamplingPoint, and 

the sampled feature for 

aerodrome reports is 

always an Aerodrome

+cloud 0..1

+seaState

0..1

+presentWeather

0..3

+layer 0..4

+windShear

0..1

+visibility

0..1

+rvr

0..4

+runwayState

0..*

+surfaceWind

+recentWeather

0..3
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class Context Diagram: METAR/SPECI Trend Forecast

SF_SpatialSamplingFeature

«FeatureType»

samplingPoint::

SF_SamplingPoint

The featureOfInterest is 

always an 

SF_SamplingPoint, and 

the sampled feature for 

aerodrome reports is 

always an Aerodrome

MeteorologicalAerodromeTrendForecastRecord

+ changeIndicator: ForecastChangeIndicator

+ cloudAndVisibilityOK: Boolean

+ prevailingVisibility: Distance [0..1]

+ prevailingVisibilityOperator: RelationalOperator [0..1]

constraints

{if( cloudAndVisibilityOK ) clouds == NULL}

{if( cloudAndVisibilityOK ) forecastWeather == NULL}

{if( prevailingVisibility != NULL and prevailingVisibility/@xsi:nil != "true" ) lower-case(@uom) == "m"}

The trend forecast "period of change" is 

represented in the 

MeteorologicalTrendForecast validTime 

property (inherited from 

OM_Observation).



Note that the start/end time represents all 

variants of the trend forecast - (FM, TL, 

AT, etc.). When there is only an instant at 

which a condition occurs, the start and 

end time are the same

«dataType»

Common::CloudLayer

+ amount: CloudAmountReportedAtAerodrome

+ base: DistanceWithNilReason

+ cloudType: SigConvectiveCloudType [0..1]

constraints

{if( base != NULL and base/@xsi:nil != "true" ) (lower-case(@uom) == "m" or lower-case(@uom) -- "[ft_i]"}

Common::AerodromeCloudForecast

+ verticalVisibility: Distance [0..1]

constraints

{if( verticalVisibility != null ) layer == null}

{if( verticalVisibility != NULL and verticalVisibility/@xsi:nil != "true" ) (lower-case(@uom) == "m" or lower-case(@uom) == "[ft_i]"}

«dataType»

Common::AerodromeSurfaceWindTrendForecast

+ meanWindDirection: Angle [0..1]

+ meanWindSpeed: Velocity

+ windGustSpeed: Velocity [0..1]

constraints

{if( meanWindDirection != NULL and meanWindDirection/@xsi:nil != "true" ) lower-case(@uom) == "deg"}

{if( meanWindSpeed != NULL and meanWindSpeed/@xsi:nil != "true" ) (lower-case(@uom) == "m/s" or lower-case(@uom) == "[kn_i]")}

{if( windGustSpeed != NULL and windGustSpeed/@xsi:nil != "true" ) (lower-case(@uom) == "m/s" or lower-case(@uom) == "[kn_i]")}

«codeList»

Common::

AerodromeForecastWeather

The result for a METAR/SPECI observation is 

always a 

MeteorologicalAerodromeTrendForecastRecord

«enumeration»

ForecastChangeIndicator

  TEMPORARY_FLUCTUATIONS

  BECOMING

  NO_SIGNIFICANT_CHANGES

AnyFeature

«FeatureType»

observation::OM_Observation

+ phenomenonTime: TM_Object

+ resultTime: TM_Instant

+ validTime: TM_Period [0..1]

+ resultQuality: DQ_Element [0..*]

+ parameter: NamedValue [0..*]

+cloud 0..1

+surfaceWind 0..1 +forecastWeather 0..3

+layer 0..4
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class Context Diagram: METAR/SPECI Weather

«codeList»

AerodromePresentWeather

«codeList»

AerodromeRecentWeather

Examples of present weather

(not requiring qualification 

by intensity):

 Fog

 Mist

 Sand

 Dust

 Haze

 Smoke

 Volcanic ash

 Squall

 Dust sand whirls

 Thunderstorm

 Fog patches

 Blowing dust

 Blowing sand

 Blowing snow

 Drifting dust

 Drifting sand

 Drifting snow

 Freezing fog

 Shallow fog

 Partial fog

Examples of present weather 

(requiring qualification with 

intensity):

 Drizzle

 Rain

 Snow

 Snow grains

 Ice pellets

 Duststorm

 Sandstorm

 Freezing drizzle

 Freezing rain

 Freezing unidentified 

precipitation

 Funnel cloud



 Hail shower

 Small hail shower

 Rain shower

 Snow shower

 Shower with unidentified 

precipitation

 Thunderstorm with hail

 Thunderstorm with small hail

 Thunderstorm with rain

 Thunderstorm with snow

 Thunderstorm with 

unidentified precipitation

 Unidentified precipitation

Examples of present 

weather reported in vicinity 

of aerodrome:

 Fog

 Dust sand whirls

 Funnel cloud

 Duststorm

 Sandstorm

 Thunderstorm

 Shower

 Blowing snow

 Blowing sand

 Blowing dust

 Volcanic ash

Note that for observed weather conditions, the 

weather type 'Funnel cloud' shall be qualified 

with intensity to indicate:

 HEAVY: Tornado or Waterspout

 MODERATE: Funnel cloud that does not 

touch the surface of the land or water.



In contrast, for forecast weather conditions, the 

weather type 'Funnel cloud' cannot be qualified 

by intensity to indicate Tornado or Waterspout.



Given the greater flexibility provided by the 

Logical Data Model in comparison with the 

Traditional Alphanumeric Code-forms, a more 

appropriate solution may be the definition of 

additional types (Tornado and Waterspout) to 

complement Funnel cloud rather than relying 

on the intensity qualification.



Examples of recent weather (observed

at aerodrome):

 Freezing drizzle

 Freezing rain

 Rain shower

 Rain

 Rain and snow

 Snow shower

 Snow

 Snow grains

 Hail showers

 Small hail showers

 Blowing snow

 Sandstorm

 Duststorm

 Thunderstorm with rain

 Thunderstorm with snow

 Thunderstorm with hail

 Thunderstorm with small hail

 Thunderstorm

 Funnel cloud

 Volcanic ash

 Ice pellets

 Unidentified precipitation

 Freezing unidentified 

precipitation

 Thunderstorm with 

unidentified precipitation

 Showers with unidentified 

precipitation

 Recent drizzle
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class Context Diagram: METAR/SPECI Runway State

«codeList»

SeaSurfaceState

Examples of sea surface 

state:

 Calm (glassy)

 Calm (rippled)

 Smooth 

(wavelets)

 Slight

 Moderate

 Rough

 Very rough

 High

 Very high

 Phenomenal

«codeList»

RunwayDeposits

Examples of runway 

deposit:

 Clean and dry

 Damp

 Wet with water 

patches

 Rime and frost 

covered (depth 

normally less 

than 1 mm)

 Dry snow

 Wet snow

 Slush

 Ice

 Compact or 

rolled snow

 Frozen ruts or 

ridges

 [Not reported]



«codeList»

RunwayContamination

Examples of runway 

contamination:

 Less than 10% 

runway 

contamination

 11 to 25% 

runway 

contamination

 26 to 50% 

runway 

contamination

 51 to 100% 

runway 

contamination
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class Context Diagram: TAF

«featureType»

TAF

+ status: TAFReportStatus

+ issueTime: TM_Instant

+ validTime: TM_Period [0..1]

+ baseForecast: OM_Observation [0..1]

+ changeForecast: OM_Observation [0..*]

+ previousReportAerodrome: AirportHeliport [0..1]

+ previousReportValidPeriod: TM_Period [0..1]

constraints

{forAll( self.forecastConditions.temperature == null )}

{if( status == NORMAL ) previousReportValidPeriod == null}

{if( status == AMENDED ) previousReportValidPeriod != null}

{if( status == CANCELLED ) previousReportValidPeriod != null}

{if( status == CORRECTION ) previousReportValidPeriod != null}

{self.changeForecasts.forAll( self.baseForecast.resultTime == self.resultTime )}

{self.issueTime == baseForecast.resultTIme}

{self.baseForecast.changeIndicator == null}

{if( status == MISSING ) baseForecast.result includes nilReason AND validTime == NULL A...

{let exclTerm : Set(String) = Set{'FROM', 'BECOMING'} in

  self.changeForecast->asSequ...

{if(status != MISSING) validTime != NULL}

{self.baseForecast.validTime.oclIsTypeOf( TM_Period )}

{self.changeForecast.validTime.oclIsTypeOf( TM_Period )}

{self.baseForecast.featureOfInterest.sampledFeature.oclIsKindOf( Aerodrome)}

{self.changeForecast.featureOfInterest.sampledFeature.oclIsKindOf( Aerodrome)}

«enumeration»

TAFReportStatus

  NORMAL

  AMENDMENT

  CANCELLATION

  CORRECTION

  MISSING
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class Context Diagram: TAF Forecast

SF_SpatialSamplingFeature

«FeatureType»

samplingPoint::

SF_SamplingPoint

The featureOfInterest is 

always an 

SF_SamplingPoint, and 

the sampled feature for 

aerodrome reports is 

always an Aerodrome

MeteorologicalAerodromeForecastRecord

+ changeIndicator: AerodromeForecastChangeIndicator [0..1]

+ cloudAndVisibilityOK: Boolean

+ prevailingVisibility: Distance [0..1]

+ prevailingVisibilityOperator: RelationalOperator [0..1]

constraints

{if( cloudAndVisibilityOK ) prevailingVisibility == NULL}

{if( cloudAndVisibilityOK ) cloud == NULL}

{if( cloudAndVisibilityOK ) weather == NULL}

{if( prevailingVisibility != NULL and prevailingVisibility/@xsi:nil != "true" ) lower-case(@uom) == "m"}

«dataType»

Common::CloudLayer

+ amount: CloudAmountReportedAtAerodrome

+ base: DistanceWithNilReason

+ cloudType: SigConvectiveCloudType [0..1]

Common::AerodromeCloudForecast

+ verticalVisibility: Distance [0..1]

constraints

{if( verticalVisibility != null ) layer == null}

{if( verticalVisibility != NULL and verticalVisibility/@xsi:nil != "true" ) (lower-case(@uom) == "m" or lower-case(@uom) == "[ft_i]"}

«dataType»

AerodromeAirTemperatureForecast

+ maximumAirTemperature: Measure

+ maximumAirTemperatureTime: TM_Instant

+ minimumAirTemperature: Measure

+ minimumAirTemperatureTime: TM_Instant

constraints

{if( maximumTemperature != NULL and maximumTemperature/@xsi:nil != "true" ) lower-case(@uom) == "cel"}

{if( minimumTemperature != NULL and minimumTemperature/@xsi:nil != "true" ) lower-case(@uom) == "cel"}

Common::AerodromeSurfaceWindForecast

+ variableWindDirection: Boolean

constraints

{if( variableWindDirection ) meanWindDirection == NULL}

«dataType»

Common::AerodromeSurfaceWindTrendForecast

+ meanWindDirection: Angle [0..1]

+ meanWindSpeed: Velocity

+ windGustSpeed: Velocity [0..1]

constraints

{if( meanWindDirection != NULL and meanWindDirection/@xsi:nil != "true" ) lower-case(@uom) == "deg"}

{if( meanWindSpeed != NULL and meanWindSpeed/@xsi:nil != "true" ) (lower-case(@uom) == "m/s" or lower-case(@uom) == "[kn_i]")}

{if( windGustSpeed != NULL and windGustSpeed/@xsi:nil != "true" ) (lower-case(@uom) == "m/s" or lower-case(@uom) == "[kn_i]")}

«codeList»

Common::

AerodromeForecastWeather

The result for a TAF forecast is always a 

MeteorologicalAerodromeForecastRecor

d

«enumeration»

AerodromeForecastChangeIndicator

  BECOMING

  TEMPORARY_FLUCTUATIONS

  FROM

  PROBABILITY_30

  PROBABILITY_30_TEMPORARY_FLUCTUATIONS

  PROBABILITY_40

  PROBABILITY_40_TEMPORARY_FLUCTUATIONS

AnyFeature

«FeatureType»

observation::OM_Observation

+ phenomenonTime: TM_Object

+ resultTime: TM_Instant

+ validTime: TM_Period [0..1]

+ resultQuality: DQ_Element [0..*]

+ parameter: NamedValue [0..*]

+layer 0..4

+cloud 0..1

+temperature

0..2

+weather 0..3

+surfaceWind

0..1
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class Context Diagram: SIGMET

«featureType»

SIGMET

+ status: SIGMETReportStatus

+ issuingAirTrafficServicesUnit: Unit

+ originatingMeteorologicalWatchOffice: Unit

+ sequenceNumber: CharacterString

+ validPeriod: TM_Period

+ cancelledSequenceNumber: CharacterString [0..1]

+ cancelledValidPeriod: TM_Period [0..1]

+ phenomenon: AeronauticalSignificantWeatherPhenomenon

+ analysis: OM_Observation [0..*]

constraints

{if( status == CANCELLATION ) analysis.result includes nilReason}

{if( status == NORMAL ) analysis.result excludes nilReason AND analysis.size() > 0}

{self.analysis.result.oclIsKindOf( EvolvingMeteorologicalCondition )}

{self.analysis.featureOfInterest.sampledFeature.oclIsKindOf( Airspace )}

«featureType»

VolcanicAshSIGMET

+ forecastPositionAnalysis: OM_Observation [0..1]

+ eruptingVolcano: Volcano

constraints

{self.forecastPositionAnalysis.result.member.oclIsKindOf( MeteorologicalPositionCollection )}

{self.forecastPositionAnalysis.featureOfInterest.sampledFeature.oclIsKindOf( Airspace )}

«featureType»

TropicalCycloneSIGMET

+ forecastPositionAnalysis: OM_Observation [0..1]

+ tropicalCyclone: TropicalCyclone

constraints

{self.forecastPositionAnalysis.result.member.oclIsKindOf( MeteorologicalPositionCollection )}

{self.forecastPositionAnalysis.featureOfInterest.sampledFeature.oclIsKindOf( Airspace )}

Examples of significant weather phenomena:

    - Obscured thunderstorm (OBSC_TS)

    - Obscured thunderstorm with hail (OBSC_TSGR)

    - Embedded thunderstorm (EMBD_TS)

    - Embedded thunderstorm with hail (EMBD_TSGR)

    - Frequent thunderstorm (FRQ_TS)

    - Frequent thunderstorm with hail (FRQ_TSGR)

    - Squall line (SQL_TS)

    - Squall line with hail (SQL_TSGR)

    - Tropical cyclone (TC)

    - Severe turbulence (SEV_TURB)

    - Severe airframe icing (SEV_ICE)

    - Severe airframe icing from freezing rain (SEV_ICE_FZRA)

    - Severe mountain wave (SEV_MTW)

    - Heavy dust storm (HVY_DS)

    - Heavy sand storm (HVY_SS)

    - Volcanic ash (VA)

    - Radioactive cloud (RDOACT_CLD)

«codeList»

AeronauticalSignificantWeatherPhenomenon

«enumeration»

SIGMETReportStatus

  NORMAL

  CANCELLATION
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class Context Diagram: SIGMET Analysis

SF_SpatialSamplingFeature

«FeatureType»

samplingSurface::

SF_SamplingSurface

The featureOfInterest is 

always an 

SF_SamplingSurface and the 

sampled feature for SIGMET 

is always an FIR, UIR, or CTA. 



The sampled feature is still 

present (but may be a link) 

when the entire FIR or CTA is 

affected by the 

phenomenon

«featureType»

EvolvingMeteorologicalCondition

+ intensityChange: ExpectedIntensityChange [0..1]

+ directionOfMotion: Angle [0..1]

+ geometry: AirspaceVolume

+ speedOfMotion: Velocity [0..1]

constraints

{if( directionOfMotion != NULL and directionOfMotion/@xsi:nil != "true" ) lower-case(@uom) == "deg"}

{if( speedOfMotion != NULL and speedOfMotion/@xsi:nil != "true" ) (lower-case(@uom) == "km/h" or lower-case(@uom) == "[kn_i]")}

Used for OBS and FCST 

conditions on all 

SIGMET reports

The result for a SIGMET analysis 

(OBS or FCST) is always an 

EvolvingMeteorologicalCondition

«enumeration»

ExpectedIntensityChange

  NO_CHANGE

  WEAKEN

  INTENSIFY

AnyFeature

«FeatureType»

observation::OM_Observation

+ phenomenonTime: TM_Object

+ resultTime: TM_Instant

+ validTime: TM_Period [0..1]

+ resultQuality: DQ_Element [0..*]

+ parameter: NamedValue [0..*]
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class Context Diagram: SIGMET Forecast Position Analysis

SF_SpatialSamplingFeature

«FeatureType»

samplingSurface::

SF_SamplingSurface

The featureOfInterest is 

always an 

SF_SamplingSurface and the 

sampled feature for SIGMET 

is always an FIR, UIR, or CTA.

  The sampled feature is still 

present (but may be a link) 

when the entire FIR or CTA 

is affected by the 

phenomenon

«featureType»

MeteorologicalPositionCollection

«featureType»

MeteorologicalPosition

+ geometry: AirspaceVolume

Used for forecast 

positions for SIGMETs

The result for a SIGMET forecast 

position analysis is always a 

MeteorologicalPositionCollection

AnyFeature

«FeatureType»

observation::OM_Observation

+ phenomenonTime: TM_Object

+ resultTime: TM_Instant

+ validTime: TM_Period [0..1]

+ resultQuality: DQ_Element [0..*]

+ parameter: NamedValue [0..*]

+collection

+member 0..*
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class Context Diagram: AIRMET

«enumeration»

AIRMETReportStatus

  NORMAL

  CANCELLATION

«featureType»

AIRMET

+ issuingAirTrafficServicesUnit: Unit

+ originatingMeteorologicalWatchOffice: Unit

+ sequenceNumber: CharacterString

+ validPeriod: TM_Period

+ cancelledSequenceNumber: CharacterString [0..1]

+ cancelledValidPeriod: TM_Period [0..1]

+ phenomenon: AeronauticalAreaWeatherPhenomenon

+ analysis: OM_Observation [0..*]

+ surfaceVisibility: Distance [0..1]

+ surfaceWindSpeed: Velocity [0..1]

+ status: AIRMETReportStatus

constraints

{self.classification.result.oclIsKindOf( AIRMETEvolvingMeteorologicalCondition )}

{if( status == CANCELLATION ) analysis.result includes nilReason}

{if( status == NORMAL ) analysis.result excludes nilReason AND analysis.size() > 0}

{if( surfaceVisibility != NULL and surfaceVisibility/@xsi:nil != "true" ) lower-case(@uom) == "m"}

{if( surfaceWindSpeed != NULL and surfaceWindSpeed/@xsi:nil != "true" ) (lower-case(@uom) == "m/s" or lower-case(@uom) == "[kn_i]")}

«codeList»

AeronauticalAreaWeatherPhenomenon

Examples of weather phenomena:

    - Widespread mean surface wind (SFC WSPD nn[n]MPS)

    - Surface visibility (SFC VIS nnnnM (mm))

    - Isolated thunderstorms (ISOL TS)

    - Occasional thunderstorms (OCNL TS)

    - Isolated thunderstorms with hail (ISOL TSGR)

    - Occasional thunderstorms with hail (OCNL TSGR)

    - Mountain obscuration (MT OBSC)

    - Broken cloud (BKN CLD)

    - Overcast cloud (OVC CLD)

    - Isolated cumulonimbus cloud (ISOL CB)

    - Occasional cumulonimbus cloud (OCNL CB)

    - Frequent cumulonimbus cloud (FRQ CB)

    - Isolated towering cumulus cloud (ISOL TCU)

    - Occasional towering cumulus cloud (OCNL TCU)

    - Frequent towering cumulus cloud (FRQ TCU)

    - Moderate icing (MOD ICE)

    - Moderate turbulence (MOD TURB)

    - Moderate mountain wave (MOD MTW)
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class Context Diagram: AIRMET Evolving Condition Analysis

«enumeration»

AIRMETExpectedIntensityChange

  NO_CHANGE

  WEAKEN

  INTENSIFY

SF_SpatialSamplingFeature

«FeatureType»

samplingSurface::

SF_SamplingSurface

The sampled feature 

for AIRMET is always 

an FIR, UIR, or CTA.  

The sampled feature 

is still present (but 

may be a link) when 

the entire FIR or CTA 

is affected by the 

phenomenon

Used for OBS and FCST 

conditions on all 

AIRMET reports

«featureType»

AIRMETEvolvingMeteorologicalCondition

+ intensityChange: AIRMETExpectedIntensityChange

+ directionOfMotion: Angle [0..1]

+ geometry: AirspaceVolume

+ speedOfMotion: Velocity

+ cloudBase: Distance [0..1]

+ cloudBaseReference: CodeVerticalReferenceType [0..1]

+ cloudTop: Distance [0..1]

+ cloudTopReference: CodeVerticalReferenceType [0..1]

+ surfaceVisibility: Distance [0..1]

+ surfaceVisibilityCause: WeatherCausingVisibilityReduction [0..*]

+ surfaceWindSpeed: Velocity [0..1]

constraints

{if( cloudBase != NULL and cloudBase/@xsi:nil != "true" ) (lower-case(@uom) == "m" or lower-case(@uom) -- "[ft_i]"}

{if( cloudTop != NULL and cloudTop/@xsi:nil != "true" ) (lower-case(@uom) == "m" or lower-case(@uom) -- "[ft_i]"}

{if( directionOfMotion != NULL and directionOfMotion/@xsi:nil != "true" ) lower-case(@uom) == "deg"}

{if( speedOfMotion != NULL and speedOfMotion/@xsi:nil != "true" ) (lower-case(@uom) == "km/h" or lower-case(@uom) == "[kn_i]")}

{if( surfaceVisibility != NULL and surfaceVisibility/@xsi:nil != "true" ) lower-case(@uom) == "m"}

{if( surfaceWindSpeed != NULL and surfaceWindspeed/@xsi:nil != "true" ) (lower-case(@uom) == "m/s" or lower-case(@uom) == "[kn_i]")}

«codeList»

WeatherCausingVisibilityReduction

Examples:

    - Mist (BR)

    - Duststorm (DS)

    - Dust (DU)

    - Drizzle (DZ)

    - Funnel Cloud (FC)

    - Fog (FG)

    - Smoke (FU)

    - Hail (GR)

    - Small hail (GS)

    - Haze (HZ)

    - Ice pellets (PL)

    - Dust/stand whirls (PO)

    - Rain (RA)

    - Sand (SA)

    - Snow grams (SG)

    - Snow (SN)

    - Squall (SQ)

    - Sandstorm (SS)

    - Volcanic Ash (VA)

result is an 

AIRMETEvolvingMeteorologicalCondition

featureOfInterest is an 

SF_SamplingSurface

AnyFeature

«FeatureType»

observation::OM_Observation

+ phenomenonTime: TM_Object

+ resultTime: TM_Instant

+ validTime: TM_Period [0..1]

+ resultQuality: DQ_Element [0..*]

+ parameter: NamedValue [0..*]
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class Context Diagram: Tropical Cyclone Advisory

«featureType»

TropicalCycloneAdvisory

+ issueTime: TM_Instant

+ issuingTropicalCycloneAdvisoryCentre: Unit

+ tropicalCycloneName: CharacterString

+ advisoryNumber: int

+ observation: OM_Observation

+ forecast: OM_Observation [4]

+ remarks: CharacterString [0..1]

+ expectedNextAdvisoryTime: TM_Instant

The result of the observation and forecast 

processes are 

TropicalCycloneObservedConditions and 

TropicalCycloneForecastConditions, 

respectively
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class Context Diagram: Tropical Cyclone Observed Conditions

«featureType»

TropicalCycloneObservedConditions

+ movement: TropicalCycloneMovement

+ movementDirection: Angle [0..1]

+ movementSpeed: Velocity [0..1]

+ centralPressure: Measure

+ meanMaxSurfaceWind: Velocity

constraints

{if( centralPressure != NULL and centralPressure/@xsi:nil != "true" ) lower-case(@uom) == "hpa"}

{if( meanMaxSurfaceWind != NULL and meanMaxSurfaceWind/@xsi:nil != "true" ) (lower-case(@uom) == "m/s" or lower-case(@uom) == "[kn_i]")}

{if( movementDirection != NULL and movementDirection/@xsi:nil != "true" ) lower-case(@uom) == "deg"}

{if( movementSpeed != NULL and movementSpeed/@xsi:nil != "true" ) (lower-case(@uom) == "km/h" or lower-case(@uom) == "[kn_i]")}

AnyFeature

«FeatureType»

observation::OM_Observation

+ phenomenonTime: TM_Object

+ resultTime: TM_Instant

+ validTime: TM_Period [0..1]

+ resultQuality: DQ_Element [0..*]

+ parameter: NamedValue [0..*]

Used for observed 

conditions on a 

Tropical Cyclone 

Advisory

The result is always a 

single 

TropicalCycloneObserv

edConditions

featureOfInterest is an 

SF_SamplingPoint

The sampled feature for 

Tropical Cyclone 

Advisories is always a 

Point

«enumeration»

TropicalCycloneMovement

  MOVING

  MOVING_SLOWLY

  STATIONARY

SF_SpatialSamplingFeature

«FeatureType»

samplingPoint::

SF_SamplingPoint
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class Context Diagram: Tropical Cyclone Forecast Conditions

SF_SpatialSamplingFeature

«FeatureType»

samplingSurface::

SF_SamplingSurface

AnyFeature

«FeatureType»

observation::OM_Observation

+ phenomenonTime: TM_Object

+ resultTime: TM_Instant

+ validTime: TM_Period [0..1]

+ resultQuality: DQ_Element [0..*]

+ parameter: NamedValue [0..*]

featureOfInterest is an 

SF_SamplingPoint

Used for forecast 

conditions on a 

Tropical Cyclone 

Advisory

The result is always a 

single 

TropicalCycloneForecas

tConditions

«featureType»

TropicalCycloneForecastConditions

+ maximumSurfaceWindSpeed: Velocity

constraints

{if( maximumSurfaceWindSpeed != NULL and maximumSurfaceWindSpeed/@xsi:nil != "true" ) (lower-case(@uom) == "m/s" or lower-case(@uom) == "[kn_i]")}

The sampled feature for

Tropical Cyclone 

Advisories is always a 

Point
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class Context Diagram: Volcanic Ash Advisory

«featureType»

VolcanicAshAdvisory

+ issueTime: TM_Instant

+ issuingVolcanicAshAdvisoryCentre: Unit

+ volcano: EruptingVolcano

+ advisoryNumber: CharacterString

+ informationSource: CharacterString

+ colourCode: AviationColourCode [0..1]

+ analysis: OM_Observation [0..*]

+ remarks: CharacterString [0..1]

+ nextAdvisoryEarliestTime: TM_Instant [0..1]

+ nextAdvisoryLatestTime: TM_Instant [0..1]

«codeList»

AviationColourCode

Examples include:

  -RED

  -ORANGE

  -YELLOW

  -GREEN
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class Context Diagram: Volcanic Ash Conditions

SF_SpatialSamplingFeature

«FeatureType»

samplingSurface::

SF_SamplingSurface

Used for OBS and FCST 

conditions on Volcanic 

Ash Advisory reports

The sampled feature for 

Volcanic Ash Advisories 

is always an Airspace

«featureType»

VolcanicAshCloud

+ ashCloudExtent: AirspaceVolume

+ directionOfMotion: Angle [0..1]

+ speedOfMotion: Velocity [0..1]

+ windSpeed: Velocity [0..1]

+ windDirection: Angle [0..1]

+ variableWindDirection: boolean [0..1]

+ windLowerLimit: Distance [0..1]

+ windLowerLimitReference: CodeVerticalReferenceType [0..1]

+ windUpperLimit: Distance [0..1]

+ windUpperLimitReference: CodeVerticalReferenceType [0..1]

constraints

{if( directionOfMotion != NULL directionOfMotion/@xsi:nil != "true" ) lower-case(@uom) == "deg"}

{if( speedOfMotion != NULL ad speedOfMotion/@xsi:nil != "true" ) (lower-case(@uom) == "km/h" or lower-case(@uom) == "[kn_i]")}

{if( windDirection != NULL and windDirection/@xsi:nil != "true" ) lower-case(@uom) == "deg"}

{if( windSpeed != NULL and windSpeed/@xsi:nil != "true" ) (lower-case(@uom) == "m/s" or lower-case(@uom) == "[kn_i]")}

«featureType»

VolcanicAshConditions

result is a 

VolcanicAshConditions

featureOfInterest is an 

SF_SamplingSurface

AnyFeature

«FeatureType»

observation::OM_Observation

+ phenomenonTime: TM_Object

+ resultTime: TM_Instant

+ validTime: TM_Period [0..1]

+ resultQuality: DQ_Element [0..*]

+ parameter: NamedValue [0..*]

+ashCloud 1..*
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class Context Diagram: Cloud

«dataType»

CloudLayer

+ amount: CloudAmountReportedAtAerodrome

+ base: DistanceWithNilReason

+ cloudType: SigConvectiveCloudType [0..1]

constraints

{if( base != NULL and base/@xsi:nil != "true" ) (lower-case(@uom) == "m" or lower-case(@uom) -- "[ft_i]"}

AerodromeCloudForecast

+ verticalVisibility: Distance [0..1]

constraints

{if( verticalVisibility != null ) layer == null}

{if( verticalVisibility != NULL and verticalVisibility/@xsi:nil != "true" ) (lower-case(@uom) == "m" or lower-case(@uom) == "[ft_i]"}

«codeList»

CloudAmountReportedAtAerodrome

«codeList»

SigConvectiveCloudType

Examples of significant 

convective clouds (as 

defined for aviation 

purposes):

 Cumulonimbus

 Towering 

cumulus

Examples of cloud 

amount category:

 few

 scattered

 broken

 overcast

+layer 0..4
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class Context Diagra...

«enumeration»

RelationalOperator

  ABOVE

  BELOW
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class Context Diagram: Weather

«codeList»

AerodromeForecastWeather

Examples of forecast 

weather (not requiring 

qualification by 

intensity):

 Fog

 Mist

 Sand

 Dust

 Haze

 Smoke

 Volcanic ash

 Squall

 Dust sand whirls

 Funnel cloud

 Thunderstorm

 Fog patches

 Blowing dust

 Blowing sand

 Blowing snow

 Drifting dust

 Drifting sand

 Drifting snow

 Freezing fog

 Shallow fog

 Partial fog

Examples of forecast 

weather (requiring 

qualification with 

intensity):

 Drizzle

 Rain

 Snow

 Snow grains

 Ice pellets

 Duststorm

 Sandstorm

 Freezing drizzle

 Freezing rain

 Hail shower

 Small hail shower

 Rain shower

 Snow shower

 Thunderstorm 

with hail

 Thunderstorm 

with small hail

 Thunderstorm 

with rain

 Thunderstorm 

with snow
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class Context Diagram: Surface Wind

«dataType»

AerodromeSurfaceWindTrendForecast

+ meanWindDirection: Angle [0..1]

+ meanWindSpeed: Velocity

+ windGustSpeed: Velocity [0..1]

constraints

{if( meanWindDirection != NULL and meanWindDirection/@xsi:nil != "true" ) lower-case(@uom) == "deg"}

{if( meanWindSpeed != NULL and meanWindSpeed/@xsi:nil != "true" ) (lower-case(@uom) == "m/s" or lower-case(@uom) == "[kn_i]")}

{if( windGustSpeed != NULL and windGustSpeed/@xsi:nil != "true" ) (lower-case(@uom) == "m/s" or lower-case(@uom) == "[kn_i]")}

AerodromeSurfaceWindForecast

+ variableWindDirection: Boolean
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class Context Diagram: Measure

LengthWithNilReason

DistanceWithNilReason

Units of Measure::

Distance

Measure

Units of Measure::

Length

+ uom: UomLength
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class Context Diagram: MeteorologicalBulletin

«featureType»

MeteorologicalBulletin

+ bulletinIdentifier: CharacterString

constraints

{count(distinct-values(for $item in //collect:meteorologicalInformation/child::node() return(node-name($item))))eq 1}

«featureType»

MeteorologicalInformationMember

+meteorologicalInformation 1..*
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class Context diagram: ObservableProperty

«type»

QualifiedObservableProperty

+ unitOfMeasure: UnitOfMeasure [0..1]

constraints

{QualifiedObservableProperty: unitOfMeasure shall be appropriate for baseProperty}

«dataType»

Constraint

+ description: CharacterString [0..1]

«dataType»

ScalarConstraint

+ unitOfMeasure: UnitOfMeasure [0..1]

+ value: Number [1..*]

+ comparisonOperator: ComparisonOperator

constraints

{ScalarConstraint: unitOfMeasure shall be appropriate for constraintProperty}

«dataType»

RangeConstraint

+ unitOfMeasure: UnitOfMeasure [0..1]

+ value: RangeBounds [1..*]

constraints

{RangeConstraint: unitOfMeasure shall be appropriate for constraintProperty}

«dataType»

RangeBounds

+ rangeStart: Number

+ rangeEnd: Number

+ startComparison: ComparisonOperator

+ endComparison: ComparisonOperator

constraints

{{if(number( opm:rangeStart/text() ) lt number( opm:rangeEnd/text() ))}}

«dataType»

CategoryConstraint

+ value: GenericName [1..*]

«dataType»

StatisticalQualifier

+ description: CharacterString [0..1]

+ aggregationArea: Area [0..1]

+ aggregationLength: Length [0..1]

+ aggregationTimePeriod: TM_PeriodDuration [0..1]

+ aggregationVolume: Volume [0..1]

+ otherAggregation: Any [0..1]

+ statisticalFunction: StatisticalFunctionCode

«codeList»

StatisticalFunctionCode

Example statistical 

functions:

 maximum

 mean

 median

 minimum

 mode

 percentile

 skewness

 standardDeviatio

n

 variance



etc.

«type»

ObservableProperty

«type»

AbstractObservableProperty

+ label: CharacterString [0..1]

+ altLabel: CharacterString [0..*]

+ notation: LocalName [0..*]

«type»

CompositeObservableProperty

+ count: Integer

constraints

{{if(string(@count) eq string(count(opm:property)))}}

«enumeration»

ComparisonOperator

  ne

  lt

  le

  eq

  ge

  gt

PropertyConstraint

+constraint 0..*

PropertyQualifier

+qualifier 0..*

ObservablePropertySet

+property

2..*

ConstrainingProperty

+constraintProperty

1

DerivationChain

+derivedFrom 0..1

Derivation

+baseProperty

1
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pkg METCE (Overview)

«applicationSchema»

METCE

+ Meteorological Phenomena

+ Procedure

(from Model)

«applicationSchema»

Observable Property Model

+ Observable Property

(from Model)

«import»
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class Context diagram: Tropic...

«featureType»

TropicalCyclone

+ name: CharacterString
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class Context diagram: Volcano

«featureType»

Volcano

+ name: CharacterString

+ position: GM_Point

«featureType»

EruptingVolcano

+ eruptionDate: DateTime
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class Context diagram: Process

«FeatureType»

observation::OM_Process

«DataType»

observation::NamedValue

+ name: GenericName

+ value: Any

«FeatureType»

Process

+ documentationRef: GenericName [0..1]

«DataType»

RangeBounds

+ rangeStart: Number

+ rangeEnd: Number

constraints

{(number( metce:rangeStart/text() ) lt number( metce:rangeEnd/text() ))}

«Type»

MeasurementContext

+ unitOfMeasure: UnitOfMeasure [0..1]

+ measureand: ObservableProperty

+ measuringInterval: RangeBounds [0..1]

+ resolutionScale: Integer [0..1]

constraints

{MeasurementContext: unitOfMeasure shall be appropriate for measurand}

{(if( exists(metce:measuringInterval) or exists(metce:resolutionScale) ) then ( exists(metce:unitOfMeasure) ) else( true() ))}

A

Configuration

+parameter

0..*

MeasurementContext

+context 0..*
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