
  

QuakeML – From Data Model to XML representation
Fabian Euchner¹, Danijel Schorlemmer², & the QuakeML working group³
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<?xml version="1.0"?>
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" 
           xmlns:qml="http://www.quakeml.ethz.ch/core" 
           targetNamespace="http://www.quakeml.ethz.ch/core">
  <xs:simpleType name="OriginDepthType">
    <xs:restriction base="xs:string">
      <xs:enumeration value="from location"/>
      <xs:enumeration value="constrained by depth phases"/>
      ...
    </xs:restriction>
  </xs:simpleType>
  ...
  <xs:complexType name="EventParameters">
    <xs:choice minOccurs="0" maxOccurs="unbounded">
      <xs:element name="pick" type="qml:Pick"/>
      <xs:element name="origin" type="qml:Origin"/>
      ...
    </xs:choice>
    <xs:attribute name="publicID" type="qml:ResourceIdentifier" 
                  use="required"/>
  </xs:complexType>
  <xs:element name="quakeml">
    <xs:complexType>
      <xs:all>
        <xs:element name="eventParameters" type="qml:EventParameters" 
                    minOccurs="0" maxOccurs="1"/>
      </xs:all>
    </xs:complexType>
  </xs:element>
</xs:schema>

<?xml version="1.0"?>
<quakeml>
  <eventParameters publicID="smi:local/Catalogue/001">
    <event publicID="smi:local/Event/001">
      <originReference>smi:local/Origin/001</originReference>
    </event>
    <origin publicID="smi:local/Origin/001">
      <time>
        <value>1969-12-31T23:59:59.0000Z</value>
      </time>
      <latitude>
        <value>34.1331</value>
      </latitude>
      <longitude>
        <value>-118.1276</value>
      </longitude>
      <networkMagnitude publicID="smi:local/NetworkMagnitude/001">
        <magnitude>
          <value>5.3</value>
        </magnitude>
      </networkMagnitude>
    </origin>
  </eventParameters>
</quakeml>
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QuakeML code example

QuakeML XML Schema

class QuakeML

«type»
IntegerQuantity

«attribute»
+ value:  int
+ lowerUncertainty:  int [0..1]
+ upperUncertainty:  int [0..1]

«type»
TimeQuantity

«attribute»
+ value:  datetime
+ lowerUncertainty:  float [0..1]
+ upperUncertainty:  float [0..1]

«type»
CompositeTime

«attribute»
+ year:  IntegerQuantity [0..1]
+ month:  IntegerQuanti ty [0..1]
+ day:  IntegerQuanti ty [0..1]
+ hour:  IntegerQuanti ty [0..1]
+ minute:  IntegerQuantity [0..1]
+ second:  RealQuanti ty [0..1]
+ di fferenceToUTC:  float [0..1]

«type»
RealQuantity

«attribute»
+ value:  float
+ lowerUncertainty:  float [0..1]
+ upperUncertainty:  float [0..1]

«type»
Comment

«attribute»
+ text:  string
+ id:  string [0..1]
+ creationInfo:  CreationInfo [0..1]
+ type:  CommentType [0..1]

«element»
StationAmplitude

«attribute»
+ publicID:  string
+ type:  string
+ pickID:  string [0..1]
+ ampl itude:  RealQuanti ty
+ period:  RealQuanti ty
+ waveformID:  WaveformStreamID [0..1]
+ fi lterID:  string [0..1]
+ methodID:  string [0..1]
+ timeWindow:  TimeWindow [0..1]
+ comment:  Comment [0..*]
+ creationInfo:  CreationInfo [0..1]

«element»
Ev entParameters

«attribute»
+ publicID:  string

«element»
Ev ent

«attribute»
+ publicID:  string
+ preferredOriginID:  string [0..1]
+ preferredMagni tudeID:  string [0..1]
+ preferredMomentTensorID:  string [0..1]
+ preferredFocalMechanismID:  string [0..1]
+ type:  EventType [0..1]
+ description:  string [0..1]
+ comment:  Comment [0..*]
+ creationInfo:  CreationInfo [0..1]

«type»
OriginQuality

«attribute»
+ associatedPhaseCount:  int [0..1]
+ usedPhaseCount:  int [0..1]
+ asociatedStationCount:  int [0..1]
+ usedStationCount:  int [0..1]
+ depthPhaseCount:  int [0..1]
+ rms:  float [0..1]
+ azimuthalGap:  float [0..1]
+ minimumDistance:  float [0..1]
+ maximumDistance:  float [0..1]
+ medianDistance:  float [0..1]

«element»
NetworkMagnitude

«attribute»
+ publicID:  string
+ methodID:  string [0..1]
+ stationCount:  int [0..1]
+ type:  string [0..1]
+ magni tude:  RealQuantity
+ comment:  Comment [0..*]
+ creationInfo:  CreationInfo [0..1]

«element»
StationMagnitude

«attribute»
+ publicID:  string
+ magnitude:  RealQuantity
+ waveformID:  WaveformStreamID [0..1]
+ stationAmpl itudeID:  string [0..1]
+ methodID:  string [0..1]
+ type:  string [0..1]
+ comment:  Comment [0..*]
+ creationInfo:  CreationInfo [0..1]

«element»
Origin

«attribute»
+ publicID:  string
+ time:  TimeQuanti ty
+ latitude:  RealQuanti ty
+ longi tude:  RealQuantity
+ horizontalUncertainty:  float [0..1]
+ depth:  RealQuantity [0..1]
+ referenceSystemID:  string [0..1]
+ methodID:  string [0..1]
+ earthModelID:  string [0..1]
+ depthType:  OriginDepthType [0..1]
+ quali ty:  OriginQual ity [0..1]
+ type:  OriginType [0..1]
+ status:  OriginStatus [0..1]
+ compositeT ime:  Composi teTime [0..*]
+ comment:  Comment [0..*]
+ creationInfo:  CreationInfo [0..1]

«element»
MagnitudeReference

«attribute»
+ stationMagnitudeID:  string
+ residual:  float [0..1]
+ weight:  float [0..1]

«element»
Arriv al

«attribute»
+ publ icID:  string
+ pickID:  string
+ phase:  Phase
+ weight:  float [0..1]
+ residual:  float [0..1]
+ distance:  float [0..1]
+ azimuth:  float [0..1]
+ earthModel ID:  string [0..1]
+ comment:  Comment [0..*]
+ creationInfo:  CreationInfo [0..1]

«element»
Pick

«attribute»
+ publ icID:  string
+ waveformID:  WaveformStreamID
+ status:  PickStatus
+ methodID:  string [0..1]
+ fil terID:  string [0..1]
+ time:  TimeQuantity
+ phaseHint:  Phase [0..1]
+ slowness:  RealQuanti ty [0..1]
+ azimuth:  RealQuanti ty [0..1]
+ onset:  PickOnset [0..1]
+ polari ty:  PickPolari ty [0..1]
+ comment:  Comment [0..*]
+ creationInfo:  CreationInfo [0..1]

«type»
Wav eformStreamID

«attribute»
+ channelCode:  string
+ locationCode:  string
+ networkCode:  string
+ stationCode:  string
+ resourceURI:  string [0..1]

«element»
OriginReference

«attribute»
+ originID:  string

«enumeration»
PickOnset

«enum»
 EMERGENT = emergent
 IMPULSIVE = impulsive
 QUESTIONABLE = questionable

«enumeration»
PickPolarity

«enum»
 UP = up
 DOWN = down
 UNDECIDABLE = undecidable

«enumeration»
PickStatus

«enum»
 AUTOMATIC_PICK = automatic
 MANUAL_PICK = manual

«enumeration»
OriginDepthType

«enum»
 FROM_LOCATION = from location
 CONSTRAINED_BY_DEPTH_PHASES = constrained by ...
 CONSTRAINED_BY_DIRECT_PHASES = constrained by ...
 OPERATOR_ASSIGNED = operator assigned
 OTHER_ORIGIN_DEPTH = other

«enumeration»
Ev entType

«enum»
 EARTHQUAKE = earthquake
 EXPLOSION = explosion
 QUARRY_BLAST = quarry blast
 CHEMICAL_EXPLOSION = chemical  explosion
 NUCLEAR_EXPLOSION = nuclear explosion
 LANDSLIDE = landslide
 DEBRIS_AVALANCHE = debris avalanche
 ROCKSLIDE = rockslide
 MINE_COLLAPSE = mine collapse
 VOLCANIC_ERUPTION = volcanic eruption
 METEOR_IMPACT = meteor impact
 PLANE_CRASH = plane crash
 BUILDING_COLLAPSE = bui lding collapse
 SONIC_BOOM = sonic boom
 OTHER_EVENT = other

«type»
TimeWindow

«attribute»
+ reference:  datetime
+ begin:  float
+ end:  float

«type»
Phase

«attribute»
+ code:  string

«enumeration»
OriginType

«enum»
 CENTROID = centroid
 RUPTURE_START = rupture start
 RUPTURE_END = rupture end

«element»
QuakeML

«enumeration»
OriginStatus

«enum»
 AUTOMATIC_ORIGIN = automatic
 MANUAL_ORIGIN = manual
 PRELIMINARY = prel iminary
 CONFIRMED = confi rmed
 REJECTED = rejected

«type»
Axis

«attribute»
+ azimuth:  RealQuantity
+ plunge:  RealQuantity
+ length:  RealQuanti ty
+ lengthUnit:  string [0..1]

«enumeration»
CommentType

«enum»
 REGION_NAME = region name
 NEAREST_CIT IES = nearest ci ties

«type»
CreationInfo

«attribute»
+ agencyID:  string [0..1]
+ agencyURI:  string [0..1]
+ author:  string [0..1]
+ authorURI:  string [0..1]
+ creationTime:  datetime [0..1]
+ version:  string [0..1]

«type»
DataUsed

«attribute»
+ waveType:  DataUsedWaveType
+ stationCount:  int
+ componentCount:  int
+ shortestPeriod:  float [0..1]

«enumeration»
DataUsedWav eType

«enum»
 BODY_WAVES = body waves
 SURFACE_WAVES = surface waves

«type»
Fault

«attribute»
+ strike:  RealQuantity
+ slip:  RealQuanti ty
+ dip:  RealQuanti ty

«element»
FocalMechanism

«attribute»
+ publ icID:  string
+ azimuthalGap:  float [0..1]
+ stationPolari tyCount:  int [0..1]
+ nodalPlanes:  NodalPlanes [0..1]
+ comment:  Comment [0..*]

«element»
MomentTensor

«attribute»
+ publicID:  string
+ momentMagnitude:  RealQuanti ty [0..1]
+ scalarMoment:  RealQuanti ty [0..1]
+ varianceReduction:  float [0..1]
+ doubleCouple:  float [0..1]
+ usedStationCount:  int [0..1]
+ usedComponentCount:  int [0..1]
+ greensFunctionID:  string [0..1]
+ fi lterID:  string [0..1]
+ bandpassLowFreq:  float [0..1]
+ bandpassHighFreq:  float [0..1]
+ quali tyFactor:  string [0..1]
+ derivedOrigin:  DerivedOrigin [0..1]
+ tensor:  Tensor [0..1]
+ principalAxes:  PrincipalAxes [0..1]
+ nodalPlanes:  NodalPlanes [0..1]
+ sourceTimeFunction:  SourceTimeFunction [0..1]
+ dataUsed:  DataUsed [0..1]
+ comment:  Comment [0..*]

«type»
NodalPlanes

«attribute»
+ faul t:  Fault [2]

«type»
PrincipalAxes

«attribute»
+ axis:  Axis [3]

«type»
SourceTimeFunction

«attribute»
+ type:  SourceTimeFunctionType
+ duration:  float
+ riseT ime:  float [0..1]
+ decayT ime:  float [0..1]

«enumeration»
SourceTimeFunctionType

«enum»
 BOX_CAR = box car
 TRIANGLE = triangle
 TRAPEZOID = trapezoid

«type»
Tensor

«attribute»
+ radialRadial :  RealQuanti ty
+ thetaTheta:  RealQuanti ty
+ phiPhi:  RealQuantity
+ radialTheta:  RealQuantity
+ radialPhi:  RealQuantity
+ thetaPhi :  RealQuanti ty

«element»
PickGroup

«attribute»
+ publ icID:  string

«element»
PickReference

«attribute»
+ pickID:  string

«type»
Deriv edOrigin

«attribute»
+ time:  TimeQuantity [0..1]
+ lati tude:  RealQuantity [0..1]
+ longitude:  RealQuanti ty [0..1]
+ depth:  RealQuanti ty [0..1]
+ depthDetermination:  OriginDepthType [0..1]

«enumeration»
FocalMechanismType

«enum»
 NCFM2 = ncfm2
 NCFM1 = ncfm1

«enumeration»
MomentTensorType

«enum»
 MT_MS = Ms
 MT_MB = Mb
 MT_CENTROID = centroid
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