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Background

US maintains a number of filed differences with
ICAO

e METAR/SPECI
e TAF
o SIGMET

Mostly, additional data

Need a way to convey these data within XML



Strategy, in XML

National-specific document...
<iwxxm-uk :METAR automatedReport="true" ...>

<iwxxm:validTime>...</iwxxm:validTime>
<iwxxm-uk:ukContent>...</iwxxm-uk:ukContent>

</iwxxm-uk :METAR>



Strategy, in XML

National-specific document...

must be converted to ICAO/WMO compliant document
before international dissemination.

<iwxxm:METAR automatedReport="true" ...>
<iwxxm:validTime>...</iwxxm:validTime>

</1iwxxm:METAR>



Strategy, in UML

class Context diagram: US SIGMETS/

«FeatureTypes
SIGMET::SIGMET

A

status :SIGMETReportStatus
issuingAirTrafficServicesUnit :Unit
originatingMeteorologicalWatchOffice :Unit
sequenceNumber :CharacterString

validPeriod :TM_Pericd
cancelledSequenceNumber :CharacterString [0..1]
cancelledVslidPericd :TM_Period [0..1]

phenomenon :AeronauticalSignificantWeatherPhenomenon

analysis :SIGMETEvelvingConditionAnalysis [0..7]
forecastPositionAnalysis :SIGMETPositionAnalysis

SIGMET

«Type»
USSIGMET

+ basisForlssuance :BasisForlssuance [0..1]
+ continuationAfterinitialValidPeriod :Boolean [0..1]
+ isComection :Boolean

congstraints
{self.classification.result.oclIsKindOf{ USEvolvingMeteorologicalCondition )}

«FeatureTypes
SIGMET::VolcanicAshSIGMET

eruptingVolcano :Velcano

A

0.1
«DataTypexs
ConvectionByProducts
+ haillntensity :AercdromeForecastWeather [0..1]
+ maxHasilstoneliameter :Measure [0..1] +
+ maximumWindGust :Velocity [0..1] +
+ tornadicActivity :TornadicActivity [0..7]

«FeatureTypes
SIGMET::TropicalCyclone SIGMET

+ tropicalCyclone :TropicalCyclone

8 &
2 0




Consequences

Only extensions

e No subtractions
e No alterations

Regional namespace(s) required
“Sanitization” software required



US Regional Extension

(Iwxxm-us)

Four new data models/schemas

e USMETAR
e USSPECI
e USTAF

e USSIGMET

New namespace
http://www.weather.gov/schemas/external /iwxxm-us



Attributes of iwxxm-us

e Extensions only

e Re-use of METCE/IWXXM constructs,
where possible

e Use of quantity attribute, as in IWXXM

e Use of code lists and vocabulary attribute, as
in IWXXM



USMETAR and USSPECI

«Types
USMeteorologicalAerodromeObservationReport

+ status :MeteorologicalAerodromeReportStatus
+ observingSystemType :ObservingSystemType
+ observation :USMeteorologicalAerodromeObservation

/N

«Types «Typex
USMETAR USSPECI




USMeteorologicalAerodromeObservation

OM_ComplexObsenvation O b Se rvati O N S &

«FeatureTypes
Observation and Measurement

" Measurements
ComplexObservation

The sampled feature for
aerodrome reports is
ahvays an Aerodrome

«DataTypexs
METAR SPECIQuality
«FeatureTypes QualitytresultQuality  specilssuanceCapability :DQ_ConformanceResult [0..1]
USMeteorologicalAerodromeObservation + runwayVisualRangeMessuementCapability :DQ_ConformanceResult [0..1]

0.1]+ presentWeatherDetectionCapability :DQ_ConformanceResult [0..1]

+ precipitationAmountMeasurementCapability :DQ_ConformanceResult [0..1]

+ freezingRainDetectionCapbility :DQ_ConformanceResult [0..1]

+ thunderstormDetectionCapabililty :DQ_ConformanceResult [0..1]

+ secondlLocs VisibilityMeasurementCapability :DQ_ConformanceResult [0..1]

+ secondlLocationCeilingHeightMeasurementCapability :DQ_ConformanceResult [0..1]
METAR/SPECI: + previousObservationAvsilable :DQ_ConformanceResult [0..1]

MeteorologicalAerodromeObservationRecord + followingObservationExpected :DQ_ConformanceResult [0..1]

+ windMeasured :DQ_ConformanceResult [0..1]

+ cloudAndVisibilityOK :Boolean Range + pressureMeasured :DQ_ConformanceResult [0..1]

+ asirTemperature :Measure

+ dewpointTempersture :Measure
+ gnh :Measure

iy resultQuality

USMet : Ob ; d

+ maxHailstoneDiameter :Measure [0..1]

+ pressureChangelndicator :PressureChangingRapidly [0..1]
+ sealevelPressure :Measure [0..1]

+ snowDepth :Length [0..1]

+ pressureTendency3hr :Measure [0..1]

+ pressureTendencyCharacteristic3hr :PressureTendencyCharacteristic [0..1] r It
+ humanReadableText :CharacterString [0..7] eSu

+ aurora :Boolean [0..1] \|

+ condensstionTrail :Boolean [0..1]

constraints
{if (self.pressure Tendency3hr NOT NULL) pressureTendencyCharacteristic3hr NOT NULL}
{if (self.pressure TendencyCharacteristic2hr NOT NULL) pressureTendency3hr NOT NULL}
{ceilingAndVisibilityOK == false}




USMeteorologicalAerodromeObservation

«DataTypes
METARSPECIQuality
«FeatureTypes Quality tresultQuality  specilssuanceCapability :DQ_ConformanceResult [0..1]
USMeteorologicalAerodromeObservation (< + runwayVisualRangeMeasuementCapability :DQ_ConformanceResult [0..1]

0.1+ presentWeatherDetectionCapability :DQ_ConformanceResult [0..1]

+ precipitationAmountMesasurementCapability :DQ_ConformanceResult [0..1]

+ freezingRainDetectionCapbility :DQ_ConformanceResult [0..1]

+ thunderstormDetectionCapabililty :DQ_ConformanceResult [0..1]

+ secondlLocationVisibilityMeasurementCapability :DQ_ConformanceResult [0..1]

+ secondlLocationCeilingHeightMeasurementCapability :DQ_ConformanceResult [0..1]
+ previousObservationAvailable :DQ_ConformanceResult [0..1]

+ followingObservationExpected :DQ_ConformanceResult [0..1]

+ windMeasured :DQ_ConformanceResult [0..1]

Range + pressureMeasured :DQ_ConformanceResult [0..1]

+resu|ty1

MeteorologicalAerodromeObservationRecord

xTypexs
agicalAerodromeObservationRecord

ire [0..1]
sureChangingRapidly [0..1]
A]

[0..1]

hr :PressureTendencyCharacteristic [0..1]

.



SMeteorological AerodromeObservationRecord

class Context diagram: US METAR/SPECI Observation Record /

«DataTypen
CEED ObservedPropertiesAtSecondLocation
«DataTypes Obscur.
ThunderstormLocation — + ceilingHeight :DistanceWithNilResson [0..1]
+ heightOfiestherPhenomenon :Distance + location Runway
+ convectionDistance :ConvectionDistance [0..1] + cl eporte = + visibility :Distance [0..1]
+ convectionLocstion :Angle + th b: tio
+ convectionDirectionOfiotion :Angle [0..1] constraints
- T on {if (self.ceilingHeight NOT NULL) location NOT NULL}
+obscurations' if If. Il
ignificantNeatherAndClovdLocation 0. {if (self.visibility NOT NULL) location NOT NULL}
+secondLocationVisibility /[\ 0..1
METAR/SPECI::
«DataTypes «DatsTypes
+ cloudAndVisibilityOK :Boolean Statistically Processed Property

VisuallyObservablePhenomena

v

sirTempersture :Measure
dewpointTempersture :Messure
qnh :Measure

+ processedValue :Messure

'

v

+ extremeValueType :StatisticalFunctionCode
+visuallyObservablePhenomena RO 1 + extremeValuePeriod :TM_PeriodDuration

. sstatisticlyProcesseaQuantity’ 0.
“lightning 0

«DataTypes
Lightning

+ lightningDirection :Angle
+ lightningDistance :ConvectionDistance [0..1]
+ lightningFrequency :LightningFrequency [0..1]

+ lightningType :LightningType [0..1] «Types
+ maxHailstoneDiameter :Measure [0..1]
+ z : s
+ sealevelPressure :Messure [0..1] «DataTypes
+ snowDepth :Length [0..1] +snowincrease Snowincrease
+ pressureTendency2hr :Measure [0..1] P
+ pressureTendencyC isti PressureTend [0.1] 0..1 =5 snowDepth ':Length
5 + snowDepthincreaseinLastHour :Length

humanReadableText :CharacterString [0..7]
+ aurora :Boolesn [0..1]
condensationTrail :Boolean [0..1]

«DataTypen
Aerodrome\Wind Shift constraints
{if (self.pressure Tendency3hr NOT NULL) pressureTendencyCharacteristic3hr NOT NULL}
+ timeOfWindShift :TM_Instant {if (self pressure TendencyCharacteristic3hr NOT NULL) pressureTendency3hr NOT NULL}
jigiocatalBasageindicaiontBooiea {ceilingAndVi This model makes no stempt to document the coordinates
for wind direction (true vs. magnetic) or the averaging period

ityOK == false}
+windshift N0.1 for wind speed. ICAO Annex 3 specifies a wind speed that is
averaged over 10 minutes. FMH-1, however, specifies a 2-
minute averaging period.
Those who decode US METARs into formats based on this model
must take care to handle visibiity comrectly. The FAA's order 750058|

«DataTypes ‘vsvistmnslnomaed%penies yﬁ 1 provides for special handling of surface and tower visibility within

i | the traditional alphanumeric code.
= «DataTypen -
peckWindSpaad :Velociy 0.1 VariationsInObservedProperties

timeOfPeakWind :TM_lnstant

v

+

+ towerVisibility :Distance [0..1]
-~ §
— «DataTypes
P +varisbleCeilingHeight BeginningEndingOfileather
e R )
CeilingHeightVariation + weatherBeginEndTime :TM_lnstant
+ maximumCeilingHeight Distance 01 + westharBaginOrEnd :BaginDiE
Mo + westherType :AerodromePresentWesther [1..4]
+varisbleSkyCondition \| 0.1
+varisbleVisibility 0.1 «DataTypes
«DataTypes Variable SkyCondition
VisibilityVariation + heightOfVariableLayer :Distance
+ lingC. CloudA e -
+ maximumVisibility :Distance . = . Clo o =
A e varyingCoverage :CloudAmountReportedAtAerodrome




SMeteorological AerodromeObservationRecord

class Context diagram: US METAR/SPECI Observation Record /

«DataTypes
«DataTypex Obscur:
L s + heightOfWeatherPhenomenon :Distance
P ————————— : e econ

+ convectionLocation :Angle
+ convectionDirectionOfMotion :Angle [0..1]

T Location

+significantWestherAndCloudLocation  N0..*

'

cloudAndVisibilityOK :Boolean
sirTempersture :Measure
dewpointTempersture :Messure
qnh :Measure

v

Visually

Observable Statistically
Processed

'

v

«DataTypes
Lightning

+ lightningDirection :Angle
+ lightningDistance :ConvectionDistance [0..1]

+ lightningFrequency :LightningFrequency [0..1]
+ lightningType :LightningType [0..1] «Typexs

maxHailstoneDiameter :Measure [0..1

B reC 1
+ sealevelPressure ‘Measure [0..1] «DataTypes

+ snowDepth :Length [0..1] +snowinarease Snowlincrease

+ pressureTendency3hr :Messure [0..1] -

+ pressureTendencyC isti PressureTend [0.1] 0.1[+ snowDepth :Length

+ humanReadsbleText :CharacterString [0.] + snowDepthincresselnLastHour :Length

v

aurora :Boolean [0..1]

+ condensationTrsil :Boolean [0..1]
«DataTypen
Aerodrome\Wind Shift constraints
{if (self.pressure Tendency2hr NOT NULL) pressure TendencyCharacteristic2hr NOT NULL}
+ timeOfWindShift :TM_lnstant {if (self pressure TendencyCharacteristic3hr NOT NULL) pressureTendency3hr NOT NULL}
jigiocatalBasageindicaiontBooiea {ceilingAndVisibilityOK == false} This model makes no stempt to document the coordinates

S for wind direction (true vs. magnetic) or the averaging period
+windShift  \0..1 for wind speed. ICAO Annex 3 specifies a wind speed that is
averaged over 10 minutes. FMH-1, however, specifies a 2-
minute averaging period.

Those who decode US METARS into formats based on this model
must take care to handle visibilty comectly. The FAA's order 790058)
provides for special handling of surface and tower visibilty within

| the wraditional aiphanumeric code.

«DataTypes

v

peskWindSpeed :Velocity
timeOfPeakWind :TM_Instant

Variations

"

nEndWesther
— «DataType»
taType: +varisbleCeilingHeight BeginningEndingOfiVeather
e . o
CeilingHeightVariation + weatherBeginEndTime :TM_lnstant

0.1 weatherBeginOrEnd :BeginOrEnd

+ maximumCeilingHeight :Distance
T o=l westherType :AerodromePresentWeather [1..]

+ minimumCeilingHeight :Distance

v

+varisbleSkyCondition \| 0.1

+varisbleVisibility 0.1 «DataTypes

Variable SkyCondi

«DataTypes
ilityVariation +  heightOfVariableLayer :Distance
lingC JoudA

Vi

+ maximumVisibility :Distance
+  minimumVisibility :Distance

+ varyingCoverage :CloudAmountReportedAtAerodrome




USMeteorological AerodromeObservationRecord

ection
nance ConvectionDistance [0..1)
mquency :LightningFrequency [0..1)
pe LightningType [0..1]

Angle

J i

USMeteorologicalAerodromeObservationRecord

MeteoroiogicalAerodrome ObzervalionRecord
«Types

maxHallstoneDlamater
» peessureChangelndicator
+ sealevelPressure :Measure [0..1)
snowDepth :Length [0..1]

+ pressureTendency3he
* pressureTendencyCharacteristic3he
humanReadableText
surces (Boolean [0..1]

Measure [0

i

«DataTypes
AerodromeVVind Shift

= condensationTrail :Boolean [0..1)

PressureChangingRagidly [0..1]

Measuree [0..1]

CharacterString [0.."]

Pressure TendencyCharacteristic [0..1)

+ timeOfNindShift . TM_Instant
+ frontalPassagelndicator :Boolean [0..1]

{catlingAndVisidilityOK == false)

+windgShift vﬂ 1

«DataTypes
AerodromePeakWind ~aercdromePesiNing
+ peakWindSpeed Velodty 0.1
+ timeOfPeaiWind :TM_Instant
<DataTypas IAgnulc’..‘.ml|r'-;-ic|gr'x
CeilingHeightVariation
+ maximumCeilingHeight :Distance 0.1
+ minimumCailingHeight :Distance

+variableVisibility

N

/

0

{if (self pressure Tendency3hr NOT NULL) pressure TendencyCharacteristic3hr NOT NULL}
(if (self.pressure TendencyCharacteristic2hr NOT NULL) pressure Tendency3hr NOT NULL)

constraints

/

+varistionsinObsesvedProperties Ll° 1
-

Those who decode US METARS into formats basec
must take care 10 handle visibiity comectly. The £l
provides for special handiing of surface and tower

«DataTypes
VariationsinObservedProperties

the tadonal alphanumaenc code

+ towerVisibility :Distance [0..1]

+beginEndWeather

+variableSkyConditicn \| 0.1

«DataTypes
BeginningEndingOfWeathe

0.
+ weatherBeginEndTime TM_Instas
+ weatherBeginOrEnd :BeginOrEnd
+ weatherType ‘AsrodromePresent

1 | ==



USTAF

TAF::MeteorologicalAerodromeForecastRecord
«FestureTypes
USTAF + changelndicator :AerodromeForecastChangelndicator [0..1]
+ o isibilityOK :Boole
Rl SungAERenodS atin + :retgﬁi::;\:zlrizlggm:\(/isiimly 5:rtlsismm:e [0..1]
+ issueTime :TM_Instant =
+ validTime :TM_Period constraints
+ baseForecast :USMeteorologicalAerodromeForecastRecord [0..1] {if{ cloudAndVisibilityOK ) prevailingHerizontalVisibility == NULL}
+ changeForecast :USMeteorologicalAerodromeForecastRecord [0..%] {if( cloudAndVisibilityOK ) cloud == NULL}

{if( cloudAndVisibilityOK ) weather == NULL}

«DataTypexs MeteorologicalAerodromeForecastRecord
TAFAmendmentLimitations

USMeteorologicalAerodromeForecastRecord

+ amendableTAFParameter :AmendableTAFParameter [1..2] - —
+ periodOfLimitstion :TM_Period & G EE I D)

+ volcanicAshLayer :LayerAboveAerodrome [0..1
+ peakWindGustDirection :Angle [0..1]

[

«DataTypex» «DataTypex» «DataTypex
IcingAboveAerodrome NonConvectiveLowLevelWind Shear TurbulenceAboveAerodrome
+ icingType :lcingType + lowLevelWindShearWindDirection :Angle + turbulenceType :int

+ lowLevelWindShearWindSpeed :Velocity

«DataTypes
. LayerAboveAerodrome
«Enumerationx»

TAF::AerodromeForecastChangelndicator + upperLimit :Distance

= + lowerLimit :Distance
Attﬂbules «Enumeration»
+ BECOMING AF::-TAFReportStatus|




USSIGMET

class Context diagram: US SlGMETs/

«FeatureTypexs SIGMET «Types
SIGMET:: SIGMET «Typen USConvective SIGMET
+ status :SIGMETReportStatus <}“ e } + convectionG try :Convecti try
+ issuingAirTrafficServicesUnit :Unit + basisForlssuance :BasisForlssuance [0..1] + isSpeciallssuance :Boolean
+ originatingMeteorologicalWatchOffice :Unit + continuationAfterinitialValidPeriod :Boolean [0..1] ’
+ sequenceNumber :CharacterString + isComection :Boolean
+ validPeriod :TM_Period
+ cancelledSequenceNumber :CharacterString [0..1) constraints
+ cancelledValidPeriod :TM_Period [0..1] {self.classification.result.oclIsKindOf( USEvolvingM logicalCondition )}
+ phenomenon :AeronsuticalSignificantWeatherPh
+ analysis :SIGMETEvolvingConditionAnalysis [0..%]
+ forecastPositionAnalysis :SIGMETPositionAnalysis
A 0.1
«DataTypes
«FeatureTypes ConvectionByProducts «DataTypes
SIGMET::VolcanicAshSIGMET ConvectionHeightForecast
+ haillntensity :AerodromeForecastWeather [0..1]
+ eruptingVolcano :Volcano + maxHsilstoneDiameter :Measure [0..1] + sboveBelowlndicator :ConvectionToplndicator
+ maximumWindGust :Velocity [0..1] + convectionHeightValue :Distance
+ tornadicActivity :TornadicActivity [0..%]

«FestureTypes
SIGMET::TropicalCyclone SIGMET

+ tropicalCyclone :TropicalCyclone

«Enumeration»
SIGMET::
SIGMETReportStatus

NORMAL
CANCELLATION




Schemas and Code Lists

Planned go-live 15 October 2013

e http://www.weather.gov/schemas/external/iwxxm-us
e http://www.weather.gov/codes



http://www.google.com/url?q=http%3A%2F%2Fwww.weather.gov%2Fschemas%2Fexternal%2Fiwxxm-us&sa=D&sntz=1&usg=AFQjCNEuS3alSzfSXN0pO-owW9DhoV6Plw
http://www.google.com/url?q=http%3A%2F%2Fwww.weather.gov%2Fschemas%2Fexternal%2Fiwxxm-us&sa=D&sntz=1&usg=AFQjCNEuS3alSzfSXN0pO-owW9DhoV6Plw
http://www.google.com/url?q=http%3A%2F%2Fwww.weather.gov%2Fcodes&sa=D&sntz=1&usg=AFQjCNFxipt8bRyURckuLtKwBvquW0i5sA
http://www.google.com/url?q=http%3A%2F%2Fwww.weather.gov%2Fcodes&sa=D&sntz=1&usg=AFQjCNFxipt8bRyURckuLtKwBvquW0i5sA

