
+weatherMessage[1] : weatherMessage
+graphic[0..*] : graphic

«FeatureType»
WeatherHazardMessage

+nameDefinition[1] : nameDefinition
+languageText[1..*] : languageText
+messageCategory[1] : messageCategory
+messageType[1] : messageType
+headline[0..1] : text

«ComplexAttributeType»
weatherMessage

+less than 34 knots = 1
+34 - 63 knots = 2
+greater than or equal to 64 knots = 3

«enumeration»
windSpeedRange

+windSpeedRange[1] : windSpeedRange

«FeatureType»
TropicalCycloneMessage

+warning = 1
+watch = 2
+advisory = 3
+outlook = 4
+statement = 5

«enumeration»
messageCategory

+beaufortForce[1] : beaufortForce

«FeatureType»
HighWindMessage

«FeatureType»
FreezingSprayMessage

+categoryOfReducedVisibility[0..*] : categoryOfReducedVisibility

«FeatureType»
ReducedVisibilityMessage

«FeatureType»
LargeSeasMessage

+categoryOfPrecipitation[0..*] : categoryOfPrecipitation

«FeatureType»
PrecipitationMessage

«FeatureType»
ThunderstormMessage

+name[1] : text
+definition[1] : text

«ComplexAttributeType»
nameDefinition

+new = 1
+cancellation = 2
+repetition = 3
+update = 4

«enumeration»
messageType

+calm = 13
+light air = 1
+light breeze = 2
+gentle breeze = 3
+moderate breeze = 4
+fresh breeze = 5
+strong breeze = 6
+near gale = 7
+gale = 8
+strong gale = 9
+storm = 10
+violent storm = 11
+hurricane = 12

«enumeration»
beaufortForce

+wmoHeader[0..1] : text
+messageIdentifier[1] : text
+information[0..1] : information
+issueDateTime[1] : dateTime
+nextUpdateTime[0..1] : dateTime
+issuingService[1] : languageText

«InformationType»
WeatherHazardMessageInformation

+messageInformation

1

+theMessage0..*

AdditionalMessageInformation

+time10..1

+time2

0..1

TimeAssociation

«FeatureType»
TemperatureMessage

+languageText[0..1] : languageText
+fileReference[0..1] : text
+headline[0..1] : text

«ComplexAttributeType»
information

+language[0..1] : ISO639-3
+text[1..*] : text

«ComplexAttributeType»
languageText

+validDateTime[1] : dateTime
+dateTimeRange[0..1] : dateTimeRange
+featureReference[0..*] : featureReference

«FeatureType»
S412_FeatureType

«InformationType»
S412_InformationType

+featureIdentifer[0..*] : URN
+dateTimeRange[1] : dateTimeRange

«ComplexAttributeType»
featureReference

+dateTimeStart[1] : dateTime
+dateTimeEnd[1] : dateTime

«ComplexAttributeType»
dateTimeRange

Sub-features and messageCategory will drive portrayal 
(seperate colour polygons for messageCategory
enumerated values 1; 2; 3; 4; 5)
(seperate internal symbols per FeatureType)

windSpeedRange will drive portrayal 
(seperate internal symbols for: 1; 2; 3)

beaufortForce will drive portrayal 
(seperate internal symbols for: 
13 & 1-6; 7; 8-9; 10-11; 12)

TimeAssociation needed to link
feature types temporally

+country[1] : ISO3166-1
+contactInformation[1] : contactInformation
+agencyName[1] : text

«InformationType»
DataProvider

Exactly one instance 
per dataset

+dataProviderInformation

1

DataProviderAssociation

+mailingAddress[0..1] : text
+telephoneNumber[0..*] : text
+emailAddress[0..*] : text
+agencyName[1] : text

«ComplexAttributeType»
contactInformation

S412_Geometry

0..*

AbstractS412Object

«metaclass»
S100_GF_FeatureType

«metaclass»
S100_GF_InformationType

S100_GF_ObjectType

+subType0..*

+superType0..1

inheritance

+subType 0..*

+superType 0..1

inheritance

+dateTimeStart[1] : dateTime
+dateTimeEnd[1] : dateTime

«ComplexAttributeType»
dateTimeRange

featureIdentifer[0..*] : URN
dateTimeRange[1] : dateTimeRange

«ComplexAttributeType»
featureReference

«FeatureType»
WeatherCondition

+icingRate[1] : integer

«FeatureType»
FreezingSpray

«FeatureType»
PrimarySwell

«FeatureType»
SecondarySwell

+wavePeriod[0..1] : period
+waveDirection[1] : directionFrom
+waveHeight[1] : waveHeight
+waveHeightChange[0..1] : generalChange
+wavePeriodChange[0..1] : generalChange
+probabilityOfHeightsExceeding[0..*] : probabilityOfHeightsExceeding

«FeatureType»
WindWave

+gustVelocity[1] : airVelocity
+probabilityOfSpeedExceeding[0..*] : probabilityOfSpeedExceeding

«FeatureType»
WindGust

+windVelocity[1] : airVelocity
+windDirectionChange[0..1] : windDirectionChange
+windSpeedChange[0..1] : generalChange
+probabilityOfSpeedExceeding[0..*] : probabilityOfSpeedExceeding
+windWarningProbability[0..*] : windWarningProbability

«FeatureType»
Wind

+waveHeight[1] : waveHeight
+waveHeightChange[0..1] : generalChange
+probabilityOfHeightsExceeding[0..*] : probabilityOfHeightsExceeding

«FeatureType»
SignificantWave

+coverage[0..1] : integer
+precipitationRate[0..*] : precipitationRate
+probabilityPercentage[0..1] : integer
+categoryOfPrecipitation[1] : categoryOfPrecipitation

«FeatureType»
Precipitation

+horizontalVisibilityRange[1] : horizontalVisibilityRange
+categoryOfReducedVisibility[1] : categoryOfReducedVisibility

«FeatureType»
ReducedVisibility

«FeatureType»
MaximumTemperature

«FeatureType»
MinimumTemperature

+wavePeriod[1] : period
+waveDirection[1] : directionFrom
+waveHeight[1] : waveHeight
+waveHeightChange[0..1] : generalChange
+wavePeriodChange[0..1] : generalChange
+probabilityOfHeightsExceeding[0..*] : probabilityOfHeightsExceeding

Swell

+temperature[1] : temperature

Temperature

integer units:
cm/hour

portrayal based 
on categoryOfPrecipitation

+valueOfWindSpeed[1] : real
+speedUnits[1] : speedUnits
+windAveragePeriod[1] : period

«ComplexAttributeType»
windSpeed

+metres per second = 1
+kilometres per hour = 2
+miles per hour = 3
+nautical miles per hour (knots) = 4

«enumeration»
speedUnits

+north (N) = 1
+north-northeast (NNE) = 2
+north-east (NE) = 3
+east-northeast (ENE) = 4
+east (E) = 5
+east-southeast (ESE) = 6
+southeast (SE) = 7
+south-southeast (SSE) = 8
+south (S) = 9
+south-southwest (SSW) = 10
+southwest (SW) = 11
+west-southwest (WSW) = 12
+west (W) = 13
+west-northwest (WNW) = 14
+northwest (NW) = 15
+north-northwest (NNW) = 16

«enumeration»
cardinalDirection

+seconds = 1
+minutes = 2
+hours = 3
+days = 4

«enumeration»
timeUnits

+periodValue[1] : integer
+timeUnits[1] : timeUnits

«ComplexAttributeType»
period

+windSpeed[1] : windSpeed
+windDirection[1] : directionFrom

«ComplexAttributeType»
airVelocity

+cardinalDirection[0..1] : cardinalDirection
+azimuthDegrees[1] : integer

«ComplexAttributeType»
directionFrom

portrayal driven by
airVelocity -> windSpeed -> valueOfWindSpeed
and 
airVelocity -> directionFrom -> azimuthDegrees

seperate portrayals for
wavePeriod, waveDirection and
waveHeight

seperate portrayals for
wavePeriod, waveDirection and
waveHeight

portrayal driven 
by waveHeight

+trend[1] : trend
+timeInterval[1] : timeInterval

«ComplexAttributeType»
generalChange

+windWarningThreshold[1] : windWarningThreshold
+probabilityPercentage[1] : integer

«ComplexAttributeType»
windWarningProbability

+increasing = 1
+decreasing = 2
+no change = 3

«enumeration»
trend

+timeUnits[1] : timeUnits
+intervalValue[1] : integer
+validDateTime[1] : dateTime

«ComplexAttributeType»
timeInterval

+wind shift = 1
+veering wind = 2
+backing wind = 3
+no change in wind direction = 4

«enumeration»
windDirectionTrend

+probabilityThreshold[1] : real
+speedUnits[1] : speedUnits
+probabilityPercentage[1] : integer

«ComplexAttributeType»
probabilityOfSpeedExceeding

+near gale force wind warning = 1
+gale force wind warning = 2
+storm force wind warning = 3
+hurricane force wind warning = 4

«enumeration»
windWarningThreshold

+heightLengthUnits[1] : heightLengthUnits
+waveHeightValue[1] : integer

«ComplexAttributeType»
waveHeight

+probabilityThreshold[1] : real
+heightLengthUnits[1] : heightLengthUnits
+probabilityPercentage[1] : integer

«ComplexAttributeType»
probabilityOfHeightsExceeding

+metres = 1
+feet = 2

«enumeration»
heightLengthUnits

+visibilityRange[1] : real
+distanceUnitOfMeasurement[1] : distanceUnitOfMeasurement

«ComplexAttributeType»
horizontalVisibilityRange

+very poor surface visibility = 1
+poor surface visibility = 2
+moderate surface visibility = 3
+good surface visibility = 4

«enumeration»
categoryOfSurfaceVisibility

+kilometers = 3
+nautical miles = 5

«enumeration»
distanceUnitOfMeasurement

portrayal driven by
horizontalVisibilityRange
and
categoryOfReducedVisibility

+movement[0..*] : movement

«FeatureType»
WeatherSystem

+coverage[0..1] : integer
+precipitationRate[0..1] : precipitationRate
+categoryOfPrecipitation[0..*] : categoryOfPrecipitation

«FeatureType»
Squall

+coverage[0..1] : integer
+precipitationRate[0..1] : precipitationRate
+categoryOfPrecipitation[0..*] : categoryOfPrecipitation
+probabilityPercentage[0..1] : integer
+potentialTornadicActivity[0..1] : boolean
+displayTrack[0..1] : boolean

«FeatureType»
Thunderstorm

+valueOfAtmosphericPressure[1] : real

«FeatureType»
AtmosphericPressure

+forecastedChangeInIntensity[0..1] : forecastedChangeInIntensity

«FeatureType»
Ridge

+maximumPressureValue[1] : real
+forecastedChangeInIntensity[0..1] : forecastedChangeInIntensity
+pressureChangeRate[0..1] : pressureChangeRate

«FeatureType»
High

+categoryOfLow[1] : categoryOfLow
+forecastedChangeInIntensity[0..1] : forecastedChangeInIntensity
+pressureChangeRate[0..1] : pressureChangeRate
+maximumSustainedWindSpeed[0..1] : windSpeed
+featureName[0..1] : featureName
+minimumPressureValue[1] : real
+displayTrack[0..1] : boolean

«FeatureType»
Low

+frontalDevelopment[0..1] : frontalDevelopment
+categoryOfFront[1] : categoryOfFront

«FeatureType»
Front

+categoryOfConvergentBoundary[1] : categoryOfConvergentBoundary

«FeatureType»
ConvergentBoundary

+convergence line = 1
+intertropical convergence zone = 2
+monsoon trough = 3
+shear line = 4
+squall line = 5
+tropical wave = 6
+trough = 7

«enumeration»
categoryOfConvergentBoundary

+cold front
+dry line
+occluded front
+quasi-stationary front
+warm front

«enumeration»
categoryOfFront

+much weakening = 1
+weakening = 2
+no change in intensity = 3
+intensification = 4
+strong intensification = 5
+intensity not observed previously = 6
+undetermined intensity change = 7

«enumeration»
forecastedChangeInIntensity

+valueOfAtmosphericPressure[1] : real
+timeInterval[1] : timeInterval

«ComplexAttributeType»
pressureChangeRate

+extra-tropical cyclone = 1
+post-tropical cyclone = 2
+thermal low = 3
+polar low = 4

«enumeration»
categoryOfLow

+displayName[1] : boolean
+language[0..1] : ISO639-3
+name[1] : text

«ComplexAttributeType»
featureName

+front developing = 1
+front dissipating = 2

«enumeration»
frontalDevelopment

+Saffir Simpson category 1 = 1
+Saffir Simpson category 2 = 2
+Saffir Simpson category 3 = 3
+Saffir Simpson category 4 = 4
+Saffir Simpson category 5 = 5

«enumeration»
saffirSimpsonCategory

+sea surface temperature = 1
+air temperature = 2
+dew-point temperature = 3

«enumeration»
temperatureParameter

portrayal driven by 
temperatureParameter

+pictorialRepresentation[1] : text
+sourceDate[1] : text
+pictureCaption[1] : languageText
+pictureInformation[0..1] : languageText

«ComplexAttributeType»
graphic

+speed[1] : integer
+speedUnits[1] : speedUnits
+directionTo[1] : directionTo
+dateTimeRange[1] : dateTimeRange

«ComplexAttributeType»
movement

+cardinalDirection[0..1] : cardinalDirection
+azimuthDegrees[1] : integer

«ComplexAttributeType»
directionTo

portrayal of displayTrack 
is driven by movement 
-> azimuthDegrees

constraints
{duplication not permitted}

+rain = 1
+drizzle = 2
+freezing rain = 3
+freezing drizzle = 4
+hail = 5
+snow = 6
+sleet = 7
+other/unknown precipitation = 8

«enumeration»
categoryOfPrecipitation

+light precipitation = 1
+moderate precipitation = 2
+heavy precipitation = 3
+unknown precipitation rate = 4

«enumeration»
precipitationRate

constraints
{duplication not permitted}

+windDirectionTrend[1] : windDirectionTrend
+timeInterval[1] : timeInterval

«ComplexAttributeType»
windDirectionChange

+sea surface temperature = 1
+air temperature = 2
+dew-point temperature = 3

«enumeration»
temperatureParameter

+temperatureParameter[1] : temperatureParameter
+valueOfTemperature[1] : real

«ComplexAttributeType»
temperature

valueOfTemperature 
unit is degrees C

+meteorologicalObservation[1] : meteorologicalObservation
+featureName[0..1] : featureName

«FeatureType»
Observation

+oceanographicObservation[1] : oceanographicObservation

«FeatureType»
MarineWeatherObservation

«FeatureType»
LandWeatherObservation

+stationIdentifier[0..1] : text
+validDateTime[1] : dateTime
+observationSource[1] : observationSource
+status[1..*] : status
+causeOfIceAccretion[0..*] : causeOfIceAccretion

«InformationType»
ObservationInformation

+information

1..1

+theObservation

1..1 AdditionalObservationInformation

+horizontalVisibilityRange[0..1] : horizontalVisibilityRange
+icingRate[0..1] : integer
+temperature[0..2] : temperature
+valueOfAtmosphericPressure[0..1] : real
+gustVelocity[0..1] : airVelocity
+windVelocity[0..1] : airVelocity
+thicknessOfIceAccretion[0..1] : integer

«ComplexAttributeType»
meteorologicalObservation

+windWavePeriod[0..1] : period
+windWaveHeight[0..1] : waveHeight
+windWaveDirection[0..1] : directionFrom
+primarySwellWaveDirection[0..1] : directionFrom
+primarySwellWaveHeight[0..1] : waveHeight
+primarySwellWavePeriod[0..1] : period
+secondarySwellWaveHeight[0..1] : waveHeight
+secondarySwellWaveDirection[0..1] : directionFrom
+secondarySwellWavePeriod[0..1] : period
+temperature[0..1] : temperature
+significantWaveHeight[0..1] : waveHeight

«ComplexAttributeType»oceanographicObservation

temperatureParameter value
2 and 3 only. units in celsius

temperatureParameter value
1 only.  units in celsius

Observation times are 
restricted to -6-0 hours

+floating observation station = 1
+marine vessel = 2
+satellite = 3
+upper air = 4
+land-based station = 5
+tide gauge = 6
+other observation source = 7

«enumeration»
observationSource

+fully operational = 29
+partially operational = 30
+drifting = 31
+broken = 32
+offline = 33
+discontinued = 34
+manual observation = 35
+unknown status = 36

«enumeration»
status

+icing from ocean spray = 1
+icing from fog = 2
+icing from rain = 3
+icing from drizzle = 4
+icing from freezing rain = 5
+icing from freezing drizzle = 6

«enumeration»
causeOfIceAccretion

constraints
{duplication not permitted}

thicknessOfIceAccretion
is in cm

scaleMinimum and scaleMaximum
attributes will be determined during
testing

+dust = 1
+fog = 2
+haze = 3
+smoke = 4
+mist = 5
+other/unknown = 6

«enumeration»
categoryOfReducedVisibility

constraints
{duplication not permitted}

+windSpeedRange[1] : windSpeedRange
+forecastedChangeInIntensity[0..1] : forecastedChangeInIntensity
+maximumSustainedWindSpeed[1] : airVelocity
+saffirSimpsonCategory[0..1] : saffirSimpsonCategory
+minimumPressureValue[1] : real
+featureName[0..1] : featureName

«FeatureType»
TropicalCyclone

GM_Point 
portrayal driven by
windSpeedRange

+dateTimeRange[1] : dateTimeRange
+issuedDateTime[1] : dateTime
+GM_OrientableCurve[0..1]

«FeatureType»
FeatureTrack

1

+polygonArea0..1

+GM_OrientableSurface[1]

«FeatureType»
ConeOfUncertainty

dateTimeEnd must equal
the validDateTime of the final 
feature in time, of this composition

+movingFeature1

+polygonTrack0..1

TropicalCycloneTrack

portrayal of polygon driven 
by ConeOfUncertainty
composition

geometry is the cone of 
uncertainty at the given 
validDateTime

geometry attribute
encodes a line connecting
TropicalCyclone positions
over the dateTimeRange.
Represents tracing the movement
of TropicalCyclone through time.

A TropicalCyclone utilizing TimeAssociation
to associate the same real world event
through time, may only have one 
ConeOfUncertainty per dataset.

+light precipitation = 1
+moderate precipitation = 2
+heavy precipitation = 3
+unknown precipitation rate = 4

«enumeration»
precipitationRate

constraints
{duplication not permitted}

each ConeOfUncertainty
instanace must have a 
unique validDateTime
value.


