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	Annex A:  

Table B descriptors – BUFR "Generalised Coordinates" 
Modifiers and their Function


Table 1 in the main section is a summarisation of these Annex A tables. The tables are a subset of the Version 14 tables extended in several ways to create structures which were used to investigate techniques to derive fully decoded XML from BUFR Bulletins. This decoding also included a proper interpretation of the Modifiers as they act on target descriptors.

The extensions include:

· An XML name for the BUFR descriptor ID. In this way 0 01 001 becomes F0X01Y001 which is only one character larger and conforms to XML requirements for names and IDs.

· A NAMESPACE for each BUFR Class: e.g. BCID for Class 1, in case of duplicate names within classes.

· A lowerCamelCase NAME for each descriptor. That is initial lower case letter unless the start contains acronyms – such as WMO. As the XML may be directed at not specialists, because of the large variety of descriptor names it is important to try to avoid obscure contractions. Only obvious contractions should be used (e.g. ID for Identifier, and Temp for Temperature).

· For the Modifiers/Generalised Coordinates, and assessment of the Modifier function in order to create a sensible XML hierarchical structure.

The naming exercise came up with some problems. In fact it was possible to create names which were not duplicated across classes, but the namespaces were retained. Duplication occurred WITHIN classes however due to the BUFR practice of replicating descriptors with different precisions. This occurred in Class 12 Temperature in a systematic manner, but is illustrated in Class 5 and 6: e.g.
	F0X05Y001
	Latitude (high accuracy) 
	hiPrecsnLat

	F0X05Y002
	Latitude (coarse accuracy) 
	lowPrecsnLat


In fact this is another “Coding construct” within BUFR which will not translate to a general (GML based) XML. In transforming from BUFR to XML the distinction is redundant. A Latitude is a Latitude and the precision in a presentational issue.  However in transforming from XML to BUFR (which has not been investigated) this distinction would have to be applied using some mechanism such as retaining BUFR identifiers (F0X05Y001 etc.) or applying templates – as happens now in writing BUFR bulletins.

Class 0, used to code up the BUFR tables is a specialised class and is not included here

	
	
	
	

	ID
	description
	Name
	Modifier Type

	Class 1 - Identification
	Namespace BCID
	

	F0X01Y001
	WMO block number 
	WMOblock
	Property - ID

	F0X01Y002
	WMO station number 
	WMOstation
	Property - ID

	F0X01Y003
	WMO Region number/geographical area 
	WMOregion
	Property - ID

	F0X01Y004
	WMO Region sub-area (see Note 9)
	oldWMOsubArea
	Property - ID

	F0X01Y005
	Buoy/platform identifier 
	buoyID
	Property - ID

	F0X01Y006
	Aircraft flight number 
	flightID
	Property - ID

	F0X01Y007
	Satellite identifier 
	satelliteID
	Property - ID

	F0X01Y008
	Aircraft registration number or other identification 
	aircraftID
	Property - ID

	F0X01Y009
	Type of commercial aircraft 
	aircraftType
	Property - ID

	F0X01Y010
	Stationary buoy platform identifier; e.g. C-MAN buoys 
	fixedBuoy
	Property - ID

	F0X01Y011
	Ship or mobile land station identifier 
	shipID
	Property - ID

	F0X01Y012
	Direction of motion of moving observing platform *
	platformDirn
	Property  

	F0X01Y013
	Speed of motion of moving observing platform *
	platformSpeed
	Property  

	F0X01Y014
	Platform drift speed (high precision) 
	platformDrift
	Property  

	F0X01Y015
	Station or site name 
	stationName
	Property - ID

	F0X01Y018
	Short station or site name 
	stationShortname
	Property - ID

	F0X01Y019
	Long Station or site name 
	stationLongName
	Property - ID

	F0X01Y020
	WMO Region sub-area 
	WMOsubArea
	Property - ID

	F0X01Y021
	Synoptic feature identifier 
	synopticFeatureID
	Property - ID

	F0X01Y022
	Name of feature (see Note 11)
	synopticFeatureName
	Property - ID

	F0X01Y023
	Observation sequence number 
	obsSequenceNum
	Property - ID

	F0X01Y024
	Wind Speed source 
	windSpeedSrce
	Property - Source

	F0X01Y025
	Storm identifier (see Note 1)
	stormID
	Property - ID

	F0X01Y026
	WMO storm name *
	stormName
	Property - ID

	F0X01Y027
	WMO long storm name *
	longStormName
	Property - ID

	F0X01Y028
	Aerosol optical Depth (AOD) source 
	aerosolOpticalDepth
	Property - Source

	F0X01Y029
	SSI Source 
	surfSolarIrradSrce
	Property - Source

	F0X01Y030
	Numerical model identifier (see Note 13)
	NWPmodelID
	Property - ID

	F0X01Y031
	Identification of originating/generating centre (see Note 10)
	oldOriginCentreID
	Property - Originator

	F0X01Y032
	Generating application defined by originating/generating centre (Notes 3, 4 and 5)
	generatingApp
	Property - ID

	F0X01Y033
	Identification of originating/generating centre 
	originCentreID
	Property - Originator

	F0X01Y034
	Identification of originating/generating sub-centre 
	subCentreID
	Property - Originator

	F0X01Y035
	Originating Centre 
	originCentre
	Property - Originator

	F0X01Y036
	Agency in charge of operating the observing platform 
	operatingAgency
	Property - Operator

	F0X01Y037
	SIGMET sequence identifier 
	SIGMETseqID
	Property - ID

	F0X01Y038
	Source of Sea Ice Fraction 
	seaIceFractionSrce
	Property - Source

	F0X01Y039
	Graphical Area Forecast (GFA) sequence identifier 
	GFASeqID
	Property - ID

	F0X01Y041
	Absolute platform velocity - first component (see Note 6)
	platformAbsV_1
	Property

	F0X01Y042
	Absolute platform velocity - second component (see Note 6)
	platformAbsV_2
	Property

	F0X01Y043
	Absolute platform velocity - third component (see Note 6)
	platformAbsV_3
	Property

	F0X01Y050
	Platform transmitter ID number 
	transmitterNum
	Property - ID

	F0X01Y051
	Platform transmitter ID number 
	transmitterID
	Property - ID

	F0X01Y052
	Platform transmitter ID 
	platTransmitterID
	Property - ID

	F0X01Y053
	Tsunameter report sequence number triggered by a tsunami event 
	tsunamiRepSeqNum
	Property - ID

	F0X01Y060
	Aircraft reporting point (Beacon identifier) 
	beaconID
	Property - ID

	F0X01Y062
	Short ICAO location indicator 
	ICAOshort
	Property - ID

	F0X01Y063
	ICAO location indicator 
	ICAOlong
	Property - ID

	F0X01Y064
	Runway designator 
	runwayID
	Property - ID

	F0X01Y065
	ICAO region identifier 
	ICAOregion
	Property - ID

	F0X01Y075
	Tide station identification 
	tideStationID
	Property - ID

	F0X01Y080
	Ship line number according to SOOP 
	shipLineNum
	Property - ID

	F0X01Y081
	Radiosonde serial number 
	sondeSerialID
	Property - ID

	F0X01Y082
	Radiosonde ascension number (see Note 12)
	sondeAscentID
	Property - ID

	F0X01Y083
	Radiosonde release number (see Note 12)
	sondeReleaseID
	Property - ID

	F0X01Y085
	Observing platform manufacturer's model 
	platformModelID
	Property - ID

	F0X01Y086
	Observing platform manufacturer's serial number 
	platformSerialID
	Property - ID

	F0X01Y087
	WMO Marine observing platform extended identifier 
	WMOmarineID
	Property - ID

	F0X01Y090
	Technique for making up initial perturbations 
	initialPeturb
	Property - Source

	F0X01Y091
	Ensemble member number 
	ensembleNum
	Property - ID

	F0X01Y092
	Type of ensemble forecast 
	ensembleType
	Property - ID

	F0X01Y093
	Balloon lot number 
	balloonLotID
	Property - ID

	F0X01Y094
	WBAN Number 
	WBAN
	Property - ID

	F0X01Y095
	Observer identification 
	observerID
	Property - ID

	F0X01Y096
	Station acquisition 
	stationAcquisition
	Property - ID

	F0X01Y097
	Star catalog number 
	starCatalogNum
	Property - ID

	F0X01Y098
	Type of product 
	productType
	Property

	F0X01Y099
	Unique product definition 
	productDefinition
	Property - ID

	F0X01Y101
	State identifier 
	stateID
	Property - ID

	F0X01Y102
	National station number 
	nationalStationNum
	Property - ID

	F0X01Y103
	IMO Number. Unique Lloyd's registry 
	IMOLloydsRegNum
	Property - ID

	F0X01Y110
	Aircraft tail number 
	aircraftTailNum
	Property - ID

	F0X01Y111
	Origination airport 
	originAirport
	Property - ID

	F0X01Y112
	Destination airport 
	destinationAirport
	Property - ID

	F0X01Y124
	Grid point identifier 
	gridPointID
	Property - ID

	F0X01Y144
	Snapshot identifier 
	snapshotID
	Property - ID

	
	
	
	

	ID
	description
	Name
	Modifier Type

	Class 2 - Instrumentation
	Namespace BCIn
	

	F0X02Y001
	Type of station 
	station
	Property - Instrumentation

	F0X02Y002
	Type of instrumentation for wind measurement 
	wind
	Property - Instrumentation

	F0X02Y003
	Type of measuring equipment used 
	equipment
	Property - Instrumentation

	F0X02Y004
	Type of instrumentation for evaporation measurement or type of crop for which evapotranspiration is reported
	evaporation
	Property - Instrumentation

	F0X02Y005
	Precision of temperature observation 
	PrecisionTemp
	Property - Instrumentation

	F0X02Y007
	Type of sensor for water level measuring instrument 
	waterLevelInstrType
	Property - Instrumentation

	F0X02Y011
	Radiosonde type 
	radiosonde
	Property - Instrumentation

	F0X02Y012
	Radiosonde computational method 
	sondeComputation
	Property - Instrumentation

	F0X02Y013
	Solar and infrared radiation correction 
	solarIRcorrect
	Property - Instrumentation

	F0X02Y014
	Tracking technique/status of system used 
	tracking
	Property - Instrumentation

	F0X02Y015
	Radiosonde completeness 
	sondeComplete
	Property - Instrumentation

	F0X02Y016
	Radiosonde configuration 
	sondeConfig
	Property - Instrumentation

	F0X02Y019
	Satellite instruments 
	SatInstr
	Property - Instrumentation

	F0X02Y020
	Satellite classification 
	SatClass
	Property - Instrumentation

	F0X02Y021
	Satellite instrument data used in processing *
	SatInstrData
	Property - Instrumentation

	F0X02Y022
	Satellite data-processing technique used 
	SatTechnique
	Property - Instrumentation

	F0X02Y023
	Satellite derived wind computation method 
	SatWindMethod
	Property - Instrumentation

	F0X02Y024
	Integrated mean humidity computational method 
	SatHumidityMethod
	Property - Instrumentation

	F0X02Y025
	Satellite channel(s) used in computation 
	SatChannels
	Property - Instrumentation

	F0X02Y026
	Cross-track resolution 
	crossTrack
	Property - Instrumentation

	F0X02Y027
	Along-track resolution 
	alongTrack
	Property - Instrumentation

	F0X02Y028
	Segment size at nadir in x-direction 
	segmentX
	Property - Instrumentation

	F0X02Y029
	Segment size at nadir in y-direction 
	segmentY
	Property - Instrumentation

	F0X02Y030
	Method of current measurement 
	currentMethod
	Property - Instrumentation

	F0X02Y031
	Duration and time of current measurement 
	currentDuration
	Property - Instrumentation

	F0X02Y032
	Indicator for digitization 
	digitization
	Property - Instrumentation

	F0X02Y033
	Method of salinity/depth measurement 
	salinityMethod
	Property - Instrumentation

	F0X02Y034
	Drogue type 
	drogue
	Property - Instrumentation

	F0X02Y035
	Cable length 
	cableLength
	Property - Instrumentation

	F0X02Y036
	Buoy type 
	buoy
	Property - Instrumentation

	F0X02Y037
	Method of tidal observation 
	tidalMethod
	Property - Instrumentation

	F0X02Y038
	Method of water temperature and/or salinity measurement 
	waterTempSalMethod
	Property - Instrumentation

	F0X02Y039
	Method of wet-bulb temperature measurement 
	wetBulbMethod
	Property - Instrumentation

	F0X02Y040
	Method of removing velocity and motion of platform from current 
	currentCorrection
	Property - Instrumentation

	F0X02Y041
	Method for estimating reports related to synoptic features 
	synopticFeatureMethod
	Property - Instrumentation

	F0X02Y042
	Indicator for sea-surface current speed 
	surfaceCurrent
	Property - Instrumentation

	F0X02Y044
	Indicator for method of calculating spectral wave data 
	spectralWaveMethod
	Property - Instrumentation

	F0X02Y045
	Indicator for type of platform 
	platformType
	Property - Instrumentation

	F0X02Y046
	Wave measurement instrumentation 
	waveInstr
	Property - Instrumentation

	F0X02Y047
	Deep-ocean tsunameter type 
	tsunameterType
	Property - Instrumentation

	F0X02Y048
	Satellite sensor indicator 
	SatSensor
	Property - Instrumentation

	F0X02Y049
	Geostationary satellite data-processing technique used 
	GeoSatTechnique
	Property - Instrumentation

	F0X02Y050
	Geostationary sounder satellite channels used 
	GeoSatSounders
	Property - Instrumentation

	F0X02Y051
	Indicator to specify observing method for extreme temperatures 
	MaxMinTempMethod
	Property - Instrumentation

	F0X02Y052
	Geostationary imager satellite channels used 
	GeoSatImagers
	Property - Instrumentation

	F0X02Y053
	GOES-I/M brightness temperature characteristics 
	GOESbrightness
	Property - Instrumentation

	F0X02Y054
	GOES-I/M soundings parameter characteristics 
	GOESsoundings
	Property - Instrumentation

	F0X02Y055
	Geostationary soundings statistical parameters 
	GeoSatStatistics
	Property - Instrumentation

	F0X02Y056
	Geostationary soundings accuracy statistics 
	GeoSatAccuracy
	Property - Instrumentation

	F0X02Y057
	Origin of first guess information for GOES-I/M soundings 
	GOESfirstGuess
	Property - Instrumentation

	F0X02Y058
	Valid times of first guess information for GOES-I/M soundings 
	GOESvalidTimes
	Property - Instrumentation

	F0X02Y059
	Origin of analysis information for GOES-I/M soundings 
	GOESanalysis
	Property - Instrumentation

	F0X02Y060
	Origin of surface information for GOES-I/M soundings 
	GOESsurface
	Property - Instrumentation

	F0X02Y061
	Aircraft navigational system 
	AIRNAV
	Property - Instrumentation

	F0X02Y062
	Type of aircraft data relay system 
	AIRrelay
	Property - Instrumentation

	F0X02Y063
	Aircraft roll angle 
	AIRroll
	Property - Instrumentation

	F0X02Y064
	Aircraft roll angle quality 
	AIRrollQ
	Property - Instrumentation

	F0X02Y065
	ACARS ground-receiving station 
	ACARSstation
	Property - Instrumentation

	F0X02Y066
	Radiosonde ground receiving system 
	sondeReceive
	Property - Instrumentation

	F0X02Y067
	Radiosonde operating frequency 
	sondeFreq
	Property - Instrumentation

	F0X02Y070
	Original specification of latitude/longitude 
	LatLonSpec
	Property - Instrumentation

	F0X02Y071
	Spectrographic wavelength 
	spectWavelength
	Property - Instrumentation

	F0X02Y072
	Spectrographic width 
	spectWidth
	Property - Instrumentation

	F0X02Y080
	Balloon manufacturer 
	balloonMaker
	Property - Instrumentation

	F0X02Y081
	Type of balloon 
	balloonType
	Property - Instrumentation

	F0X02Y082
	Weight of balloon 
	balloonWeight
	Property - Instrumentation

	F0X02Y083
	Type of balloon shelter 
	balloonShelter
	Property - Instrumentation

	F0X02Y084
	Type of gas used in balloon 
	balloonGas
	Property - Instrumentation

	F0X02Y085
	Amount of gas used in balloon 
	balloonGasAmount
	Property - Instrumentation

	F0X02Y086
	Balloon flight train length 
	balloonTrainLength
	Property - Instrumentation

	F0X02Y091
	Entry sensor 4/20 mA 
	entrySensor
	Property - Instrumentation

	F0X02Y095
	Type of pressure sensor 
	pressureSensor
	Property - Instrumentation

	F0X02Y096
	Type of temperature sensor 
	tempSensor
	Property - Instrumentation

	F0X02Y097
	Type of humidity sensor 
	humiditySensor
	Property - Instrumentation

	F0X02Y098
	Type of wave sensor 
	waveSensorType
	Property - Instrumentation

	F0X02Y099
	Polarisation 
	polarisation
	Property - Instrumentation

	F0X02Y100
	Radar constant *
	radarConst
	Property - Instrumentation

	F0X02Y101
	Type of antenna 
	antennaType
	Property - Instrumentation

	F0X02Y102
	Antenna height above tower base 
	antennaHeight
	Property - Instrumentation

	F0X02Y103
	Radome 
	radome
	Property - Instrumentation

	F0X02Y104
	Antenna polarisation 
	antennaPolarisation
	Property - Instrumentation

	F0X02Y105
	Maximum antenna gain 
	antennaMaxGain
	Property - Instrumentation

	F0X02Y106
	3-dB beamwidth 
	beamwidth
	Property - Instrumentation

	F0X02Y107
	Sidelobe suppression 
	sideLobe
	Property - Instrumentation

	F0X02Y108
	Crosspol discrimination (on axis) 
	crosspol
	Property - Instrumentation

	F0X02Y109
	Antenna speed (azimuth) 
	antennaVazimuth
	Property - Instrumentation

	F0X02Y110
	Antenna speed (elevation) 
	antennaVelevation
	Property - Instrumentation

	F0X02Y111
	Radar incidence angle 
	incidenceAngle
	Property - Instrumentation

	F0X02Y112
	Radar look angle 
	lookAngle
	Property - Instrumentation

	F0X02Y113
	Number of azimuth looks 
	NumAzimuthLooks
	Property - Instrumentation

	F0X02Y114
	Antenna effective surface area 
	antennaArea
	Property - Instrumentation

	F0X02Y115
	Type of surface observing equipment 
	surfaceObsType
	Property - Instrumentation

	F0X02Y116
	Percentage of 320 MHz band processed 
	percent320MHz
	Property - Instrumentation

	F0X02Y117
	Percentage of 80 MHz band processed 
	percent80MHz
	Property - Instrumentation

	F0X02Y118
	Percentage of 20 MHz band processed 
	percent20MHz
	Property - Instrumentation

	F0X02Y119
	RA-2 instrument operations 
	RA-2
	Property - Instrumentation

	F0X02Y120
	Ocean wave frequency 
	waveFreq
	Property - Instrumentation

	F0X02Y121
	Mean frequency 
	meanFreq
	Property - Instrumentation

	F0X02Y122
	Frequency agility range 
	FreqAgility
	Property - Instrumentation

	F0X02Y123
	Peak power 
	peakPower
	Property - Instrumentation

	F0X02Y124
	Average power 
	averagePower
	Property - Instrumentation

	F0X02Y125
	Pulse repetition frequency 
	pulseFreq
	Property - Instrumentation

	F0X02Y126
	Pulse width 
	pulseWidth
	Property - Instrumentation

	F0X02Y127
	Receiver intermediate frequency 
	receiverFreq
	Property - Instrumentation

	F0X02Y128
	Intermediate frequency bandwidth 
	freqBandwidth
	Property - Instrumentation

	F0X02Y129
	Minimum detectable signal 
	minSignal
	Property - Instrumentation

	F0X02Y130
	Dynamic range 
	dynamicRange
	Property - Instrumentation

	F0X02Y131
	Sensitivity time control (STC) 
	sensitivityTime
	Property - Instrumentation

	F0X02Y132
	Azimuth pointing accuracy 
	azimuthAccuracy
	Property - Instrumentation

	F0X02Y133
	Elevation pointing accuracy 
	elevationAccuracy
	Property - Instrumentation

	F0X02Y134
	Antenna beam azimuth 
	antennaAzimuth
	Property - Instrumentation

	F0X02Y135
	Antenna elevation 
	antennaElevation
	Property - Instrumentation

	F0X02Y136
	Range processed by range attenuation correction 
	rangeAttenuation
	Property - Instrumentation

	F0X02Y137
	Radar Dual PRF ratio 
	radarDualPRFRatio
	Property - Instrumentation

	F0X02Y138
	Antenna rotation direction 
	antennaRotDirn
	Property - Instrumentation

	F0X02Y140
	Satellite radar beam azimuth angle 
	SatAzimuth
	Property - Instrumentation

	F0X02Y141
	Measurement type 
	measurementType
	Property - Instrumentation

	F0X02Y142
	Ozone instrument serial number/identification 
	ozoneInstrID
	Property - Instrumentation

	F0X02Y143
	Ozone instrument type 
	ozoneInstrType
	Property - Instrumentation

	F0X02Y144
	Light source type for Brewer spectrophotometer 
	BrewerType
	Property - Instrumentation

	F0X02Y145
	Wave length setting for Dobson instruments 
	DobsonWaveLength
	Property - Instrumentation

	F0X02Y146
	Source conditions for Dobson instruments 
	DobsonSource
	Property - Instrumentation

	F0X02Y147
	Method of transmission to collection centre 
	transmissionMethod
	Property - Instrumentation

	F0X02Y148
	Data collection and/or location system 
	dataCollectSystem
	Property - Instrumentation

	F0X02Y149
	Type of data buoy 
	dataBuoyType
	Property - Instrumentation

	F0X02Y150
	TOVS/ATOVS/AVHRR instrumentation channel number 
	ATOVSchannel
	Property - Instrumentation

	F0X02Y151
	Radiometer identifier 
	radiometerID
	Property - Instrumentation

	F0X02Y152
	Satellite instrument used in data processing (see Note 6)
	SatInstrUsed
	Property - Instrumentation

	F0X02Y153
	Satellite channel centre frequency 
	SatChannelFreq
	Property - Instrumentation

	F0X02Y154
	Satellite channel band width 
	SatChannelBandwidth
	Property - Instrumentation

	F0X02Y156
	Percentage of valid KU ocean retracker measurements 
	validKUretracker
	Property - Instrumentation

	F0X02Y157
	Percentage of valid S ocean retracker measurements 
	validSretracker
	Property - Instrumentation

	F0X02Y158
	RA-2 instrument 
	RA-2Instr
	Property - Instrumentation

	F0X02Y159
	MWR instrument 
	MWRinstr
	Property - Instrumentation

	F0X02Y160
	Wave length of the radar 
	radarWavelength
	Property - Instrumentation

	F0X02Y163
	Height assignment method 
	heightMethod
	Property - Instrumentation

	F0X02Y164
	Tracer correlation method 
	tracerMethid
	Property - Instrumentation

	F0X02Y165
	Radiance type flags 
	radianceTypeFlags
	Property - Instrumentation

	F0X02Y166
	Radiance type 
	radianceType
	Property - Instrumentation

	F0X02Y167
	Radiance computational method 
	radianceMethod
	Property - Instrumentation

	F0X02Y168
	Hydrostatic pressure of lower end of cable (thermistor string) 
	cableEndPressure
	Property - Instrumentation

	F0X02Y169
	Anemometer type 
	anemometer
	Property - Instrumentation

	F0X02Y171
	Instrument serial number for water temperature profile 
	serialNumWaterTempInstr
	Property - Instrumentation

	F0X02Y172
	Product type for retrieved atmospheric gases 
	atmosGasProduct
	Property - Instrumentation

	F0X02Y173
	Square of the off-nadir angle (see Note 7)
	nadirAngleSq
	Property - Instrumentation

	F0X02Y174
	Mean across track pixel number 
	MeanAcrossTrackNum
	Property - Instrumentation

	F0X02Y175
	Method of precipitation measurement 
	precipMethod
	Property - Instrumentation

	F0X02Y176
	Method of state of ground measurement 
	groundStateMethod
	Property - Instrumentation

	F0X02Y177
	Method of snow depth measurement 
	snowDepthMethod
	Property - Instrumentation

	F0X02Y178
	Method of liquid content measurement of precipitation 
	liquidPrecipMethod
	Property - Instrumentation

	F0X02Y179
	Type of sky condition algorithm 
	skyConditionMethid
	Property - Instrumentation

	F0X02Y180
	Main present weather detecting system 
	mainPresentWX
	Property - Instrumentation

	F0X02Y181
	Supplementary present weather sensor 
	supplPresentWX
	Property - Instrumentation

	F0X02Y182
	Visibility measurement system 
	visibilityMethod
	Property - Instrumentation

	F0X02Y183
	Cloud detection system 
	cloudSystem
	Property - Instrumentation

	F0X02Y184
	Type of lightning detection sensor 
	lightningSensor
	Property - Instrumentation

	F0X02Y185
	Method of evaporation measurement 
	evaporationMethod
	Property - Instrumentation

	F0X02Y186
	Capability to detect precipitation phenomena 
	precipCapability
	Property - Instrumentation

	F0X02Y187
	Capability to detect other weather phenomena 
	otherWXmethod
	Property - Instrumentation

	F0X02Y188
	Capability to detect obscuration 
	obscurationMethod
	Property - Instrumentation

	F0X02Y189
	Capability to discriminate lightning strikes 
	lightningMethod
	Property - Instrumentation

	F0X02Y190
	Lagrangian drifter submergence (% time submerged) 
	drifterTime
	Property - Instrumentation

	F0X02Y191
	Geopotential height calculation
	geopotHeightMethod
	Property - Instrumentation

	
	
	
	

	ID
	description
	Name
	Modifier Type

	Class 4 - Location (time)
	Namespace BCT
	

	F0X04Y001
	Year 
	year
	CRS - Temporal

	F0X04Y002
	Month 
	month
	CRS - Temporal

	F0X04Y003
	Day 
	day
	CRS - Temporal

	F0X04Y004
	Hour 
	hour
	CRS - Temporal

	F0X04Y005
	Minute 
	minute
	CRS - Temporal

	F0X04Y006
	Second 
	second
	CRS - Temporal

	F0X04Y007
	Seconds within a minute (microsecond accuracy) 
	microseconds
	CRS - Temporal

	F0X04Y008
	Seconds within a minute (high accuracy) 
	hiAccSecInMinute
	CRS - Temporal

	F0X04Y011
	Time increment 
	yearIncrement
	CRS - Temporal

	F0X04Y012
	Time increment 
	monthIncrement
	CRS - Temporal

	F0X04Y013
	Time increment 
	dayIncrement
	CRS - Temporal

	F0X04Y014
	Time increment 
	hourIncrement
	CRS - Temporal

	F0X04Y015
	Time increment 
	minuteIncrement
	CRS - Temporal

	F0X04Y016
	Time increment 
	secondIncrement
	CRS - Temporal

	F0X04Y017
	Reference time period for accumulated or extreme data 
	accumulationPeriod
	CRS - Temporal Datum

	F0X04Y021
	Time period or displacement 
	yearPeriod
	CRS - Temporal

	F0X04Y022
	Time period or displacement 
	monthPeriod
	CRS - Temporal

	F0X04Y023
	Time period or displacement 
	dayPeriod
	CRS - Temporal

	F0X04Y024
	Time period or displacement 
	hourPeriod
	CRS - Temporal

	F0X04Y025
	Time period or displacement 
	minutePeriod
	CRS - Temporal

	F0X04Y026
	Time period or displacement 
	secondPeriod
	CRS - Temporal

	F0X04Y031
	Duration of time relating to following value 
	hourFollowing
	CRS - Temporal

	F0X04Y032
	Duration of time relating to following value 
	minuteFollowing
	CRS - Temporal

	F0X04Y041
	Time difference, UTC - LMT (see Note 6)
	UTC-LMT
	CRS - Temporal

	F0X04Y043
	Day of the year 
	yearday
	CRS - Temporal

	F0X04Y051
	Principal time of daily reading of maximum temperature 
	maxTempTime
	CRS - Temporal

	F0X04Y052
	Principal time of daily reading of minimum temperature 
	minTempTime
	CRS - Temporal

	F0X04Y053
	Number of days with precipitation equal to or more than 1 mm 
	daysOfPrecip
	CRS - Temporal

	F0X04Y059
	Times of observation used to compute the reported mean values 
	observationTimesUsed
	CRS - Temporal Datum

	F0X04Y065
	Short time increment 
	shortMinuteIncrement
	CRS - Temporal

	F0X04Y066
	Short time increment 
	shortSecondIncremt
	CRS - Temporal

	F0X04Y073
	Short time period or displacement 
	shortDayPeriod
	CRS - Temporal

	F0X04Y074
	Short time period or displacement 
	shortHourPeriod
	CRS - Temporal

	F0X04Y075
	Short time period or displacement 
	shortMinutePeriod
	CRS - Temporal

	F0X04Y080
	Averaging period for following value 
	averagingPeriod
	Property - Role

	F0X04Y086
	Long time period or displacement 
	longSecondPeriod
	CRS - Temporal

	
	
	
	

	ID
	description
	Name
	Modifier Type

	Class 5 - Location (horizontal - 1)
	Namespace BCX
	

	F0X05Y001
	Latitude (high accuracy) 
	hiPrecsnLat
	CRS - WGS84

	F0X05Y002
	Latitude (coarse accuracy) 
	lowPrecsnLat
	CRS - WGS84

	F0X05Y011
	Latitude increment (high accuracy) 
	hiPrecsnLatIncremt
	CRS - WGS84

	F0X05Y012
	Latitude increment (coarse accuracy) 
	lowPrecsnLatIncremt
	CRS - WGS84

	F0X05Y015
	Latitude displacement (high accuracy) 
	hiPrecsnLatDisplace
	CRS - WGS84

	F0X05Y016
	Latitude displacement (coarse accuracy) 
	lowPrecsnLatDisplace
	CRS - WGS84

	F0X05Y021
	Bearing or azimuth 
	bearing
	CRS - Parametric

	F0X05Y022
	Solar azimuth 
	solarAzimuth
	CRS - Parametric

	F0X05Y023
	Sun to satellite azimuth difference 
	azimuthDifference
	CRS - Parametric

	F0X05Y030
	Direction (spectral) 
	spectralDirn
	CRS - Parametric

	F0X05Y031
	Row number 
	rowNum
	CRS - Parametric

	F0X05Y033
	Pixel size on horizontal - 1 
	pixelSize1
	CRS - Parametric

	F0X05Y034
	Along track row number 
	alongTrackRow
	CRS - Parametric

	F0X05Y035
	Maximum size of X-dimension 
	maxSizeX
	CRS - Parametric

	F0X05Y036
	Ship transect number according to SOOP 
	shipTransect
	CRS - Parametric

	F0X05Y040
	Orbit number 
	orbitNum
	CRS - Parametric

	F0X05Y041
	Scan line number 
	scanLineNum
	CRS - Parametric

	F0X05Y042
	Channel number 
	channelNum
	CRS - Parametric

	F0X05Y043
	Field of view number 
	FieldOfView
	CRS - Parametric

	F0X05Y044
	Satellite cycle number 
	SatCycleNum
	CRS - Parametric

	F0X05Y045
	Field of regard number 
	fieldRegardNum
	CRS - Parametric

	F0X05Y052
	Channel number increment 
	channelIncremt
	CRS - Parametric

	F0X05Y053
	Field of view number increment 
	FieldOfViewIncremt
	CRS - Parametric

	F0X05Y060
	Y angular position from centre of gravity 
	YangularPosition
	CRS - Parametric

	F0X05Y061
	Z angular position from centre of gravity 
	ZangularPosition
	CRS - Parametric

	
	
	
	

	ID
	description
	Name
	Modifier Type

	Class 6 - Location (horizontal - 2)
	Namespace BCY
	

	F0X06Y001
	Longitude (high accuracy) 
	hiPrecsnLon
	CRS - WGS84

	F0X06Y002
	Longitude (coarse accuracy) 
	lowPrecsnLon
	CRS - WGS84

	F0X06Y011
	Longitude increment (high accuracy) 
	hiPrecsnLonIncremt
	CRS - WGS84

	F0X06Y012
	Longitude increment (coarse accuracy) 
	lowPrecsnLonIncremt
	CRS - WGS84

	F0X06Y015
	Longitude displacement (high accuracy) 
	hiPrecsnLonDisplace
	CRS - WGS84

	F0X06Y016
	Longitude displacement (coarse accuracy) 
	lowPrecsnLonDisplace
	CRS - WGS84

	F0X06Y021
	Distance 
	distance
	CRS - Parametric

	F0X06Y029
	Wave number 
	waveNum
	CRS - Parametric

	F0X06Y030
	Wave number (spectral) 
	spectralWaveNum
	CRS - Parametric

	F0X06Y031
	Column number 
	columnNum
	CRS - Parametric

	F0X06Y033
	Pixel size on horizontal - 2 
	PixelSize2
	CRS - Parametric

	F0X06Y034
	Cross-track cell number 
	crossTrackCell
	CRS - Parametric

	F0X06Y035
	Maximum size of Y-dimension 
	maxSizeY
	CRS - Parametric

	F0X06Y040
	Radius of confidence 
	radiusOfConfidence
	CRS - Parametric

	
	
	
	

	ID
	description
	Name
	Modifier Type

	Class 7 - Location (vertical)
	Namespace BCV
	

	F0X07Y001
	Height of station (see Note 1)
	heightStation
	CRS - Vertical

	F0X07Y002
	Height or altitude 
	height_1
	CRS - Vertical

	F0X07Y003
	Geopotential 
	geopotential_1
	CRS - Parametric

	F0X07Y004
	Pressure 
	pressure
	CRS - Parametric

	F0X07Y005
	Height increment 
	heightIncremt
	CRS - Vertical

	F0X07Y006
	Height above station 
	heightAboveStation
	CRS - Vertical

	F0X07Y007
	Height 
	height_2
	CRS - Vertical

	F0X07Y008
	Geopotential 
	geopotential_2
	CRS - Parametric

	F0X07Y009
	Geopotential height 
	geopotentialHeight
	CRS - Parametric

	F0X07Y010
	Flight level 
	flightLevel
	CRS - Parametric

	F0X07Y011
	Pressure (high precision) 
	hiPrecsnPressure
	CRS - Parametric

	F0X07Y012
	Grid point altitude 
	gridPtAltitude
	CRS - Parametric

	F0X07Y021
	Elevation (see Note 2)
	elevation
	CRS - Parametric

	F0X07Y022
	Solar elevation 
	solarElevation
	CRS - Parametric

	F0X07Y024
	Satellite zenith angle 
	SatZenith_1
	CRS - Parametric

	F0X07Y025
	Solar zenith angle 
	solarZenith
	CRS - Parametric

	F0X07Y026
	Satellite zenith angle 
	SatZenith_2
	CRS - Parametric

	F0X07Y030
	Height of station ground above mean sea level (see Note 3)
	stationHeight-MSL
	CRS - Parametric

	F0X07Y031
	Height of barometer above mean sea level (see Note 4)
	barometerHeight-MSL
	CRS - Parametric

	F0X07Y032
	Height of sensor above local ground (or deck of marine platform) 
	heightSensor-Platform
	CRS - Parametric

	F0X07Y033
	Height of sensor above water surface (see Note 6)
	heightSensor-Water
	CRS - Parametric

	F0X07Y035
	Maximum size of –z dimension 
	maxSizeZ
	CRS - Parametric

	F0X07Y036
	Level index of Z 
	levelIndexZ
	CRS - Parametric

	F0X07Y040
	Impact parameter (see Note 7)
	impactParameter
	CRS - Parametric

	F0X07Y061
	Depth below land surface 
	depthLand
	CRS - Parametric

	F0X07Y062
	Depth below sea/water surface 
	depthSea
	CRS - Parametric

	F0X07Y063
	Depth below sea/water surface (cm) 
	depthSeaCm
	CRS - Parametric

	F0X07Y064
	Representative height of sensor above station (see Note 8)
	effectiveSensorHeight
	CRS - Parametric

	F0X07Y065
	Water pressure 
	waterPressure
	CRS - Parametric

	F0X07Y070
	Drogue depth 
	drogueDepth
	CRS - Parametric

	
	
	
	

	ID
	description
	Name
	Modifier Type

	Class 8 - Significance qualifiers
	Namespace BCS
	

	F0X08Y001
	Vertical sounding significance 
	soundingVerticalSig
	Inheritance - Discrimination

	F0X08Y002
	Vertical significance (surface observations) 
	surfaceVerticalSig
	Inheritance - Discrimination

	F0X08Y003
	Vertical significance (satellite observations) 
	SatVerticalSig
	Inheritance - Discrimination

	F0X08Y004
	Phase of aircraft flight 
	flightPhase
	Property - Quality

	F0X08Y005
	Meteorological attribute significance 
	MetAttributeSig
	Inheritance - Discrimination

	F0X08Y006
	Ozone vertical sounding significance 
	ozoneVerticalSig
	Inheritance - Discrimination

	F0X08Y007
	Dimensional significance 
	dimensionalSig
	Property

	F0X08Y008
	Radiation vertical sounding significance 
	radiationVerticalSig
	Inheritance - Discrimination

	F0X08Y009
	Detailed phase of flight 
	flightPhaseDetail
	Property - Quality

	F0X08Y010
	Surface qualifier (temperature data) 
	surfaceTempSig
	Inheritance - Discrimination

	F0X08Y011
	Meteorological feature 
	MetFeature
	Inheritance - Discrimination

	F0X08Y012
	Land/sea qualifier 
	landSea
	Property

	F0X08Y013
	Day/night qualifier 
	dayNight
	Property

	F0X08Y014
	Qualifier for runway visual range 
	runwayVisualRange
	Property - Quality

	F0X08Y015
	Significance qualifier for sensor 
	sensorSigQualifier
	Property - Role

	F0X08Y016
	Change qualifier of a trend-type forecast or an aerodrome forecast 
	TRENDchange
	Property - Role

	F0X08Y017
	Qualifier of the time when the forecast change is expected 
	nextForecast
	Property

	F0X08Y018
	SEAWINDS land/ice surface type 
	SEAWINDlandIce
	Property

	F0X08Y019
	Qualifier for following centre identifier 
	followingCentreIDQ
	Property - Role

	F0X08Y020
	Total number of missing entities (with respect to accumulation or averaged)
	numberMissing
	Property - Quality

	F0X08Y021
	Time significance 
	timeSig
	Property - role

	F0X08Y022
	Total number (with respect to accumulation or average) 
	totalNumber
	Property - Quality

	F0X08Y023
	First-order statistics 
	firstOrderStatistic
	Inheritance - Discrimination

	F0X08Y024
	Difference statistics 
	differenceStatistic
	Inheritance - Discrimination

	F0X08Y025
	Time difference qualifier (see Note 5)
	timeDifferenceSig
	Property - Role

	F0X08Y026
	Matrix significance 
	matrixSig
	Inheritance - Discrimination

	F0X08Y027
	Matrix geometry 
	matrixGeom
	Inheritance - Discrimination

	F0X08Y028
	Remotely-sensed surface type 
	remoteSurfaceType
	Property - Role

	F0X08Y029
	Surface type 
	surfaceTypeSig
	Property - Role

	F0X08Y030
	Manual on Codes (Volume I.1, Section C) Code table from which data are derived
	sectionC_CodeTable
	Property - ID

	F0X08Y031
	Data category - CREX table A 
	CREX_TableA
	Property - ID

	F0X08Y032
	Status of operation 
	opStatus
	Property - Role

	F0X08Y033
	Method of derivation of percentage confidence (see Note 6)
	percentConfMethod
	Property - Role

	F0X08Y035
	Type of monitoring exercise 
	monitoringExercise
	Property - Role

	F0X08Y036
	Type of centre or station performing monitoring 
	monitoringCentreType
	Property - Role

	F0X08Y039
	Time significance (Aviation forecast) 
	timeSig
	Property - Role

	F0X08Y040
	Flight Level significance 
	flightLevelSig
	Property - Quality

	F0X08Y041
	Data significance 
	dataSig
	Inheritance - Discrimination

	F0X08Y042
	Extended vertical sounding significance 
	extendedSoundingSig
	Inheritance - Discrimination

	F0X08Y043
	Atmospheric chemical or physical constituent type 
	atmosConstType
	Property

	F0X08Y044
	CAS registry number 
	CASRegistryNum
	Property - ID

	F0X08Y045
	Particulate matter characterization 
	particleChar
	Property

	F0X08Y046
	Atmospheric chemical or physical constituent type 
	atmosConstSubType
	Property

	F0X08Y049
	Number of observations 
	numberObs
	Property - Quality

	F0X08Y050
	Qualifier for number of missing values in calculation of statistic 
	missingQualifier1
	Property - Quality

	F0X08Y051
	Qualifier for number of missing values in calculation of statistic 
	missingQualifier2
	Property - Quality

	F0X08Y052
	Condition for which number of days of occurrence follows 
	numberDaysEvent
	Inheritance - Discrimination

	F0X08Y053
	Day of occurrence qualifier 
	dayEventQualifier
	Property - Quality

	F0X08Y054
	Qualifier for wind speed or wind gusts 
	windSpeedQual
	Property - Quality

	F0X08Y060
	Sample scanning mode significance 
	scanningModeSig
	Property

	F0X08Y065
	Sun-glint indicator 
	sunGlint
	Property - Quality

	F0X08Y066
	Semi-transparency indicator 
	semiTransparent
	Property - Quality

	F0X08Y070
	TOVS/ATOVS product qualifier 
	ATOVSqualifier
	Property - ID

	F0X08Y072
	Pixel(s) type 
	pixelType
	Property - Quality

	F0X08Y074
	Altimeter echo type 
	echoType
	Property - Quality

	F0X08Y075
	Ascending/descending orbit qualifier 
	ascendDescendOrbit
	Property

	F0X08Y076
	Type of band 
	bandType
	Property - ID

	F0X08Y077
	Radiometer sensed surface type 
	sensedSurfaceType
	Property - Quality

	F0X08Y079
	Product status 
	productStatus
	Property - Quality

	F0X08Y080
	Qualifier for GTSPP quality flag 
	GTSPP_Q_flag
	Property

	F0X08Y081
	Type of equipment 
	GTSPP_Q_flag
	Property

	F0X08Y082
	Modification of sensor height to another value 
	sensorHeightCorrectn
	Property - Quality

	F0X08Y083
	Nominal value indicator 
	nominalValueFlag
	Property - Quality

	F0X08Y085
	Beam identifier 
	beamID
	Property

	F0X08Y090
	Decimal scale of following significands 
	decimalScale
	Property
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Type:

Package MERGEFIELD Pkg.Stereotype
Package:
BUFR_featureCatalogue
Detail:

Last modified on 18/01/2006.
Notes:
MERGEFIELD Pkg.Notes
Domain Objects
Created By:
gil.ross on 11/01/2006
Last Modified:
24/09/2010, Version:1.0
MERGEFIELD Diagram.Notes
BUFR_catalogue
Stereotype: «metaclass», Package: Domain Objects
Detail:
 Last modified on 24/09/2010.

Notes:
BUFR_catalogue is a conceptual catalogue which in reality is that part of the BUFR Tables concerned with data modelling rather than metadata or coding formats.

BUFR Tables (Modeling Tables in Italics)
BUFR Table A
metadata information which lists the Data Category within which a BUFR bulletin (instance) exists.

BUFR Table B
The main modeling Table, consisting of 29 sub-tables of BUFR Descriptor Classes (Feature and Modifier Classes). Each class consists of up to 255 simple features or modifiers which also includes coding information (precisions and units). Features and modifiers have numerical values (in named units of measure) or are code or flag values. There are over 1000 simple (unmodified) feature entries And over 400 modifier entries.
BUFR Table C
A mixture of coding instructions (mostly to affect precision information) and modeling and coding information used to identify quality and verification statistics. The modeling information in Table C is so specific to QC and verification tasks it is NOT included in this outline BUFR-ISO model.
BUFR Table D
Coding macros used as templates in the coding and decoding process.

Code and Flag Tables


These are tables related to every Table B entry whose values are codes of flags. A Table B entry which is a code can take any one of the code values listed, while those which are flags can take multiple values listed. There are nearly 400 different sub-tables mapping to Table B entries which are codes or flags. These include 160 modifiers which can take 1800 different modifier codes.
Common Code Tables


These are code tables which are not specific to BUFR, although they map to entries in the BUFR metadata or to some Table B entries. There are 12 Common Code Tables with more than 1600 entries defining originating centres and sub-centres, instrumentation types and techniques, satellite and satellite instrument identifiers, units of measure and data sub-categories of Table A. 
Not included in these tables are other WMO catalogues listing WMO and ICAO observing stations, ships of the voluntary observing fleet, daily data reporting schedules, etc. etc.

Columns

	Name
	Type
	Notes

	BUFR_class
	BUFR_classEnumerationMERGEFIELD Att.Type
	This is essentially the BUFR Table B index of tables (BUFR_descriptors) augmented with a class namespace and a class type (modifier or feature)MERGEFIELD Att.Notes


Relationships
	Association
	Notes

	BUFR_descriptors.MERGEFIELD ConnSource.Role

MERGEFIELD ConnTarget.Role
	The BUFR_catalogue is composed of 29 classes of these ~1500 descriptorsMERGEFIELD Connector.Notes


BUFR_descriptors
Stereotype: «metaclass», Package: Domain Objects
Detail:
  Last modified on 24/09/2010.

Notes:
MERGEFIELD Element.NotesThe set of 29 classes of BUFR Table B descriptor types. There are 8 modifier classes and 21 feature classes. Classes with BUFR_ClassCode less than 10 are modifiers, 10 or greater are simple features.
BUFR identifiers (here descriptorCode) are f xx yyy or in XML suitable form FfXxxYyyy where:
Ff
indicates the descriptor code type 0, 1, 2 or 3. Table B model descriptors are all f = 0.
Xxx
for the Table B model is the BUFR_classCode representing 0 to 45 in 29 values. F0Xxx indicates the Table B class.
Yyyy
is the entry in the Table B class table for a single descriptor. The values can range from 0 to 255.
Where the valueType is codeTable or flagTable, the value FfXxxYyyy identifies the particular codeFlagTable in which the code or flag values can be dereferenced.
Columns

	Name
	Type
	Notes

	descriptorCode
	char
	The BUFR Table B code number e.g. BUFR Table B class 12 entry 001 (dry bulb temperature) has BUFR code 0 12 001 or F0X12Y001 in XML code.MERGEFIELD Att.Notes

	description
	char
	The description e.g. “dry bulb temperature” for F0X12Y001MERGEFIELD Att.Notes

	name
	char
	A camelCase name with a class namespace prefix. This is a component added to the BUFR Tables e.g. BT1_dryBulbTemp for F0X12Y001MERGEFIELD Att.Notes

	valueType
	MERGEFIELD Att.Type
	The data type of the descriptor value, number code or flag: number for F0X12Y001 (the units, Kelvin, is listed in the precisionInformation.)MERGEFIELD Att.Notes

	value
	valueType
	The value in an instance of the descriptorMERGEFIELD Att.Notes

	precisionInformation
	MERGEFIELD Att.Type
	The data type associated with the coding precision information and unit of measure. This is both model and coding information included to complete the Table B information.MERGEFIELD Att.Notes


Relationships
	Association
	Notes

	BUFR_catalogue.MERGEFIELD ConnTarget.Role
	The BUFR catalogue is composed of BUFR Descriptors.MERGEFIELD Connector.Notes

	BUFR_modifier.MERGEFIELD ConnSource.Role

MERGEFIELD ConnTarget.Role
	A BUFR_descriptor is either a modifier or a featureMERGEFIELD Connector.Notes

	BUFR_simpleFeature.MERGEFIELD ConnSource.Role

MERGEFIELD ConnTarget.Role
	A BUFR_descriptor is either a simple feature or a modifier MERGEFIELD Connector.Notes


BUFR_feature
Stereotype: «abstract», Package: Domain Objects
Detail:
Last modified on 24/09/2010.

Notes:
MERGEFIELD Element.NotesThe name BUFR_feature elides the ISO distinction between featureType and features in a feature instance, because BUFR declares its feature types within every instance. There is no fixed catalogue of BUFR features, the BUFR model defines the language to be used to define the feature types in an instance (in BUFR – a bulletin). Data collectors can use the language to define new information describing new data. 
BUFR features match up to one or more BUFR descriptors. When it matches to a single descriptor, the feature is described as a single feature. Other features are combined descriptors, where a feature (either a simple feature or a modified feature) is changed by a modifier. Since modifier can be used iteratively, the possible number of feature (types) can be huge. 
Relationships
	discriminatedFeature
	BUFR_modifiedFeature.MERGEFIELD ConnSource.Role MERGEFIELD ConnTarget.Role
	modifiedFeatures are discriminated Features (ISO 19126), with inherited properties of the feature the modifier operates on. MERGEFIELD Connector.Notes

	
	BUFR_simpleFeature MERGEFIELD ConnTarget.Role
	All features inherit from or are BUFR_simpleFeaturesMERGEFIELD Connector.Notes

	
	BUFR_featureCollection

MERGEFIELD ConnTarget.CardinalityMERGEFIELD ConnTarget.Role
	An collection (aggregation) of BUFR_features collected by a modifier acting as a groupingModifier in a hierarchy.MERGEFIELD Connector.Notes

	
	BUFR_modifier.modifies 

BUFR_feature.is modified by
	Relationship between any feature and an appropriate modifier. MERGEFIELD Connector.Notes

	
	Mapping_BUFR-ISO_feature.MERGEFIELD ConnSource.Role 

BUFR_feature.MERGEFIELD ConnTarget.Role
	This is a conceptual mapping between WMO defined BUFR Features and an ISO catalogue acting as a sub-catalogue of the BUFR catalogue.MERGEFIELD Connector.Notes

	
	MERGEFIELD ConnSource.Cardinalitynote.MERGEFIELD ConnTarget.Role
	Note attached to the object in the UML diagram MERGEFIELD Connector.Notes


BUFR_featureCollection
Stereotype: «type», Package: Domain Objects
Detail:
 Last modified on 24/09/2010.

Notes:
A featureCollection is the result of a modifier operating in two modes, including as a groupingModifier acting on a set of features. As an example the following pseudo BUFR code:

The modifier with name surfaceVerticalSig in modifier class 8, classNamespace BCS, has a code value 21. This denotes that the collection of features cloudAmount, cloudType and cloudBaseHeight have been measured with an instrument, and are the lowest detected layer. F0 denotes a Table B code (BUFR F number 0) in Class X08 (BUFR Table B class 08 – Significance qualifier) and Y002 denotes descriptor 2 which defines the significance of a layer in the vertical measured from instruments on the surface (ground) of the earth.

MERGEFIELD Element.Notes
<F0X08Y002 name="BCS_surfaceVerticalSig" type=”modifier”>

             <value units="CODE TABLE " code=”21”>First instrument detected cloud layer</value>

             <F0X20Y011 name="BObs_cloudAmount" type=”feature”>

                    <value units="CODE TABLE " code=”6”> 6 oktas
7/10 - 8/10</value>

             </F0X20Y011>

             <F0X20Y012 name="BObs_cloudType" type=”feature”>

                    <value units="CODE TABLE " code=”59”> Cloud not visible owing to darkness, fog, duststorm, sandstorm, or other analogous phenomena </value>

             </F0X20Y012>

             <F0X20Y013 name="BObs_cloudBaseHeight" type=”feature”>

                    <value units="M ">1800</value>

             </F0X20Y013>

</F0X08Y002>

Relationships
	Association
	Notes

	 BUFR_feature MERGEFIELD ConnTarget.Role
	A feature collection in ISO is also a feature. The collection is an aggregate of features, grouped by a modifier in groupingModifier mode.MERGEFIELD Connector.Notes

	BUFR_modifiedFeature
	A featureCollection is itself an example of one type of modifiedFeature


BUFR_modifiedFeature
Stereotype: «type», Package: Domain Objects
Detail:
Last modified on 24/09/2010.

Notes:
MERGEFIELD Element.NotesA modified feature is a feature altered by a BUFR_modifier. The feature being modified may be a simple feature, a feature collection or an already modified feature
Relationships
	Association
	Notes

	BUFR_feature.MERGEFIELD ConnTarget.Role
	A modifiedFeature is a type of the featureMERGEFIELD Connector.Notes


BUFR_modifier
Stereotype: «abstract», Package: Domain Objects
Detail:
Last modified on 24/09/2010.

Notes:
A modifier is a BUFR descriptor of Class code less than 10. In BUFR these are known as Generalised Coordinates. They act on features to produce modifications in at least 4 ways, sometimes in multiple modes. The 4 mechanisms are characterised as 4 “functions” in concept, and also as 4 “types” of modifier. These are 4 different mechanisms in ISO (and XML) which are a single mechanism in BUFR.

Modifier Function

groupFeatureCollection
The only modelling hierarchy mechanism in BUFR. (Other than mainly coding blocks (such as replications and subsets) in a BUFR bulletin or instance).

createFeatureAttribute
  The operation which adds an attribute (as in ISO FC_featureAttribute) to a feature. These attributes can be a number of ISO property types, geographical identifier, role, source, originator, operator, horizontal, vertical and temporal position (all of which can be parametric in distinction to ISO19110-2 which recognises only parametric locations in the third (vertical) dimension), temporal attribute, instrumentation or technique qualifier and quality information.

createDiscriminantedFeatureAttribute
An operation which performs an inheritance association on a feature to derive a discriminatedFeature. This modifier is described as a discriminantModifier. 
An example is where a simpleFeature F0X12Y001 is the “dry bulb temperature” which is used in unmodified form to denote the “air temperature” measured at the surface. This is actually measured in a Stephenson screen at 1.5 or 2 metres above bare soil.

However if F0X12Y001 is modified by a F0X08Y042 flag of 1 – “extended vertical significance qualifier” in a BUFR TEMP profile (a sounding profile of upper air observations) it denotes a surface temperature, while with a flag value of 3 it denotes the temperature measured at the tropopause. In pseudo BUFR-XML:
a) 
<F0X08Y042 name=”BCS_extendedSoundingSig” type=”modifier”>

          <value units="FLAG TABLE " bit=”1”>Surface</value>

          <F0X12Y001 name=”BT1_dryBulbTemp” type=”feature”>

                   <value units=”K”>nnn.n</value>
          </F0X12Y001>

</F0X08Y042> 


Or 

b) 

<F0X08Y042 name=”BCS_extendedSoundingSig” type=”modifier”>

          <value units="FLAG TABLE " bit=”3”>Tropopause level</value>

          <F0X12Y001 name=”BT1_dryBulbTemp” type=”feature”>
                   <value units=”K”>nnn.n</value>

          </F0X12Y001>

</F0X08Y042> 

These are two completely different temperature types and would never be compared or combined. They both inherit from the F0X12Y001 simpleFeature and in ISO 19126 the modifier is equivalent to a discriminatedAttribute.

createCoverageCoordinate
This operation associates another simple feature with a discriminatedAttribute to create a discriminatedFeature which measures the value in an independent dimension in the “vertical” (which is usually a parametric coordinate). The modifier is classed as a discriminantCoverageModifier.
An example is a temperature modified by a vertical level of a pressure where the simpleFeature “dry bulb temperature” is converted into an elevated temperature measured at 500 hectoPascals, and the discriminantCoverageModifier creates a fourth coverage coordinate of 500 hPa. Of course in any BUFR bulletin (instance) which included this, the other three coordinates of horizontal location and dateTime would apply to the entire observation (probably also with geographic identifier, surface station information, instrumentation and operator information).
c)

<F0X07Y004 name=”BCV_pressure” type=”modifier”>

          <value units="Pa">500000</value>

          <F0X12Y001 name=”BT1_dryBulbTemp” type=”feature”>

                   <value units=”K”>nnn.n</value>

          </F0X12Y001>

</F0X07Y004> 

Nested Modifiers
Modifiers can be nested. In some cases the order of the nested modifiers can be switched without misunderstanding, but in general nesting order may be non-commutative. (A.B.Feature is not the same as B.A.Feature). 

An example with all functions together is taken from a TEMP sounding:
d)

<F0X08Y042 name=”BCS_extendedSoundingSig” type=”modifier”>

          <value units="FLAG TABLE " bit=”2”>Standard level</value>

          <F0X07Y004 name=”BCV_pressure” type=”modifier”>

                        <value units=”Pa”>50000</value>

                        <F0X11Y001 name”BWT_windDirn“ type=”feature”>

                                <value units=”degrees true”>nnn</value>

                        </F0X11Y001>

                        <F0X11Y002 name”BWT_windSpeed” type=”feature>

                                <value units=”m s-1”>nnnn</value>

                        </F0X11Y002>

                        <F0X11Y061 name”BWT_shear_1kmBelow” type=”feature”>

                                <value units=”m s-1”>nnnn</value>

                        </F0X11Y061>

                        <F0X11Y062 name”BWT_shear_1kmAbove” type=”feature”>

                                <value units=”m s-1”>nnnn</value>

                        </F0X11Y062>

          </FX07Y004>

</F0X08Y042>

Here the extended sounding significance (F0X08Y042) can either be taken as discriminatedAttribute or a role attribute for the discriminantCoverageModifier (F0X07Y004) (as in c)) both of which act as groupingModifiers for the 4 features in a featureCollection.MERGEFIELD Element.Notes
Columns

	Name
	Type
	Notes

	modifierType
	char
	A type assigned to the modifier. As in example d) in this section above, there is some degree of arbitrariness in the ISO association which should be used.MERGEFIELD Att.Notes

	attributeType
	char
	An featureAttribute property assigned to each modifier. Thes include clear properties such as identifier, instrumentation and various role types, to discriminatedAttribute, horizontal, vertical and temporal coordinates and datums etc. MERGEFIELD Att.Notes

	coverageCoordinateName
	char
	Where a coverage coordinate is included, it is the prescribed feature or modifier which follows or is assigned to the modifierMERGEFIELD Att.Notes

	coverageCoordinateCode
	int
	The code value of the previous termMERGEFIELD Att.Notes


Functions (these are the conceptual functionality of a modifer and do not exist in function form)
	Name
	Type
	Notes

	createFeatureAttribute
	Conceptual
	The operation which adds an attribute (as in ISO FC_featureAttribute) to a feature.MERGEFIELD Meth.Notes

	createDiscriminatedFeatureAttrtibute
	Conceptual
	An operation which performs an inheritance association on a feature to derive a discriminatedFeature.MERGEFIELD Meth.Notes

	groupFeatureCollection
	Conceptual
	The only modelling hierarchy mechanism in BUFR.MERGEFIELD Meth.Notes

	createCoverageCoordinate
	Conceptual
	An operation associating another simple feature or modifier with a discriminatedAttribute to create a discriminatedFeature which measures the value in an independent dimension in the “vertical” (which is usually a parametric coordinate).MERGEFIELD Meth.Notes


Relationships
	Association
	Notes

	groupingModifier.MERGEFIELD ConnSource.Role

MERGEFIELD ConnTarget.Role
	A notional type of modifier which creates a featureCollection type of featureMERGEFIELD Connector.Notes

	BUFR_descriptors.MERGEFIELD ConnTarget.Role
	A BUFR_modifier is a BUFR_descriptor in BUFR_Class less than 10MERGEFIELD Connector.Notes

	BUFR_modifier.MERGEFIELD ConnSource.Role 

BUFR_modifier.MERGEFIELD ConnTarget.Role
	BUFR_modifiers can be nested in order. This can also be identified as a secondary modification to the primary modifier, assigning a role for example.MERGEFIELD Connector.Notes

	BUFR_modifier.modifies 

BUFR_feature.is modified by
	The relationship between features and modifiersMERGEFIELD Connector.Notes

	discriminantModifier.MERGEFIELD ConnSource.Role

MERGEFIELD ConnTarget.Role
	A type of modifier which applies an inheritance relation to the modified feature creating a discriminatedFeatureMERGEFIELD Connector.Notes

	discriminantCoverageModifier.MERGEFIELD ConnSource.Role

MERGEFIELD ConnTarget.Role
	A type of modifier which applies a coverage coordinate (and implicitly an inheritance relation) to the modified feature creating a discriminatedFeature with a third, fourth or higher coordinate value.MERGEFIELD Connector.Notes

	attributeModifier.MERGEFIELD ConnSource.Role.MERGEFIELD ConnTarget.Role
	A type of modifier which assigns an attribute to the modifiedFeatureMERGEFIELD Connector.Notes


BUFR_simpleFeature
Stereotype: «type», Package: Domain Objects
Detail:
Last modified on 24/09/2010.

Notes:
Simple features are the basis of all features. They are unmodified Table B descriptors where the class code number is 10 or greater. MERGEFIELD Element.Notes
Relationships
	Association
	Notes

	BUFR_feature MERGEFIELD ConnTarget.CardinalityMERGEFIELD ConnTarget.Role
	All features inherit from BUFR_simpleFeature. All features have at the basis one or more simpleFeatures which are unmodified Table B descriptors of code > 9MERGEFIELD Connector.Notes

	BUFR_descriptors
	All features inherit from BUFR_simpleFeature each of which is a BUFR_descriptor in BUFR terminology.


FC_FeatureCatalogue
Stereotype: «metaclass», Package: Domain Objects
Detail:
Last modified on 24/09/2010.

Notes:
FC_FeatureCatalogue is the ISO 19110 class in Table B1. This represents an ISO feature catalogue created from a sub-set of the BUFR catalogue for a specific community who require a simple catalogue built in the ISO style. The first community to create a catalogue specifically tied to BUFR is the Aviation community represented by EUROCONTROL who are developing WXCM, the Weather eXchange Conceptual Model.
Mapping the weather features to WMO elements in BUFR is necessary, not only because ICAO defines the requirements, but with WMO, they maintain the existing codes read worldwide by millions of  pilots each day.MERGEFIELD Element.Notes
Relationships
	Association
	Notes

	 FC_FeatureType.MERGEFIELD ConnSource.Role MERGEFIELD ConnTarget.Role
	The feature types contained in FC_FeatureCatalogueMERGEFIELD Connector.Notes


FC_FeatureType
Stereotype: «abstract», Package: Domain Objects
Detail:
Last modified on 24/09/2010.

Notes:
The types of features in the ISO feature catalogue which are mapped from the BUFR features used by the specific community who use the catalogue.MERGEFIELD Element.Notes
Relationships
	Association
	Notes

	 Mapping_BUFR_ISO_feature.MERGEFIELD ConnSource.Role MERGEFIELD ConnTarget.CardinalityMERGEFIELD ConnTarget.Role
	A mapping to the equivalent feature type in the BUFR feature catalogue MERGEFIELD Connector.Notes

	FC_FeatureCatalogue.MERGEFIELD ConnTarget.Role
	The community feature catalogue holding these feature types.MERGEFIELD Connector.Notes


attributeModifier
Stereotype: «type», Package: Domain Objects
Detail:
Last modified on 24/09/2010.

Notes:
MERGEFIELD Element.Notes A type of modifier which assigns an attribute to the (as in ISO FC_featureAttribute) to a modifiedFeature. These attributes can be a number of ISO property types, geographical identifier, role, source, originator, operator, horizontal, vertical and temporal position (all of which can be parametric in distinction to ISO19110-2 which recognises only parametric locations in the third (vertical) dimension), temporal attribute, instrumentation or technique qualifier and quality information. 
Relationships
	Association
	Notes

	BUFR_modifier.MERGEFIELD ConnTarget.Role
	A type of modifier which assigns an attribute to the modifiedFeature MERGEFIELD Connector.Notes


discriminantCoverageModifier
Stereotype: «type», Package: Domain Objects
Detail:  Last modified on 24/09/2010.

Notes:
A type of modifier which associates another simple feature with a discriminatedAttribute to create a discriminatedFeature which measures the value in an independent dimension in the “vertical” (which is usually a parametric coordinate). The modifier is classed as a discriminantCoverageModifier.
Example c) in the BUFR_modifier section above shows this effect.MERGEFIELD Element.Notes
Relationships
	Association
	Notes

	BUFR_modifier.MERGEFIELD ConnTarget.Role
	A type of BUFR_modifier which associates another simple feature with a discriminatedAttribute to create a discriminatedFeature which measures the value in an independent dimensionMERGEFIELD Connector.Notes


discriminantModifier
Stereotype: «type», Package: Domain Objects
Detail:
Last modified on 24/09/2010.

Notes:
A type of modifier which applies an inheritance association on a feature to derive a discriminatedFeature. This modifier is described as a discriminantModifier. 
The examples a) and b) in BUFR_modifier section above are examples..

Relationships
	Association
	Notes

	MERGEFIELD ConnTarget.CardinalityBUFR_modifier.MERGEFIELD ConnTarget.Role
	A type of BUFR_modifier which applies an inheritance relation to the modified feature creating a discriminatedFeature MERGEFIELD Connector.Notes


groupingModifier
Stereotype: «type», Package: Domain Objects
Detail:
Last modified on 24/09/2010.

Notes:
MERGEFIELD Element.Notes The only modelling hierarchy mechanism in BUFR. (Other than the - essentially coding - blocks (such as replications and subsets) in a BUFR bulletin or instance).
Relationships
	Association
	Notes

	BUFR_modifier.MERGEFIELD ConnTarget.Role
	A type of BUFR_modifier which creates BUFR_featureCollections, and is the only modelling hierarchy mechanism in BUFR. MERGEFIELD Connector.Notes


Mapping_BUFR-ISO_feature
Stereotype: «interface», Package: Domain Objects
Detail:
Last modified on 24/09/2010.

Notes:
The interface which maps BUFR to ISO and back. It is a a conceptual mapping because, even if a formal mapping from a BUFR instance to an ISO instance can be created, a transformation fronm BUFR to ISO instances is likely to be mediated through databases at individual data repositories,  which are often very dissimilar.MERGEFIELD Element.Notes
Relationships
	Association
	Notes

	BUFR_feature.MERGEFIELD ConnTarget.Role
	Mapping from ISO to BUFRMERGEFIELD Connector.Notes

	 FC_FeatureType.MERGEFIELD ConnTarget.Role
	Mapping from BUFR to ISOMERGEFIELD Connector.Notes


BUFR_classEnumeration
Stereotype: «table», Package: Domain Objects
Detail:
Last modified on 24/09/2010.

Notes:
This data type is the list of Table B classes augmented with a class namespace and a class type.  MERGEFIELD Element.Notes
Columns

	Name
	type
	Notes

	BUFR_className
	charMERGEFIELD Att.Type
	MERGEFIELD Att.Notes

	BUFR_classCode
	intMERGEFIELD Att.Type
	MERGEFIELD Att.Notes

	BUFR_classNamespace
	charMERGEFIELD Att.Type
	MERGEFIELD Att.Notes

	BUFR_classDescription
	charMERGEFIELD Att.Type
	MERGEFIELD Att.Notes

	BUFR_classType
	charMERGEFIELD Att.Type
	The type of descriptor: 
modifier with classCode .≤ 9

Feature with classCode  > 9MERGEFIELD Att.Notes


precisionInformation
Stereotype: MERGEFIELD Element.Stereotype, Package: Domain Objects
Detail:
Last modified on 24/09/2010.

Notes:
The precision information is, apart from the units, the coding information needed to convert to and from the BUFR coded value which is stored in an unsigned integer. This makes the values all fixed point numbers or integers. 
precision information is included in this model for completeness, as BUFR Table B stores this information with the rest of the descriptor information.MERGEFIELD Element.Notes
Columns

	Name
	Type
	Notes

	BUFR_units
	char
	The units used in the BUFR coding. These are SI or derived from SI but contain some non-SI units, such as kilofeet, mandated by aviation law. .MERGEFIELD Att.Notes

	BUFR_scale
	int
	The scale is the power of ten mantissa required to convert the coded BUFR value to the defined units. MERGEFIELD Att.Notes

	BUFR_reference
	int
	An offset value to be added to the coded value (before rescaling) converting from an unsigned number to a signed value

	BUFR_width
	int
	The number of bits used to store the coded valueMERGEFIELD Att.Notes

	CREX_units
	char
	The units used in the CREX character form coding

	CREX_scale
	int
	The scale is the power of ten mantissa required to convert the coded BUFR value to the defined units

	CREX_width
	int
	The number of 8 bit characters used to store the coded value


valueType
Stereotype: MERGEFIELD Element.Stereotype, Package: Domain Objects
Detail:
Last modified on 24/09/2010.

Notes:
MERGEFIELD Element.NotesThe data type of descriptor values found in an instance of the values. BUFR types are:
number:
integer or fixed point.
characters: 
characters from the CCITT IA5 character set 
code table:
code values matching a value or set of values in a look-up table. In ISO terms this can be either a fixed enumeration or an expandable list – no distinction is made. However: there is a maximum value defined by the precisionInformation BUFR_width; unused values are declared as reserved; missing values are the largest allowed value
flag table:
a flag value is a set of binary 1-0 flags. Flags can take multiple values, and the positions in the bit sequence where the bit is set to 1 are the values which apply together. If all the bit sequence values are 1, this indicates a missing value.
