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Outline

e Methodology for O&M in OWL

e Challenges in converting from UML
e Expressivity

e Alignment
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OBSERVATIONS AND
MEASUREMENTS

e ©




ISO 19156 Observations and Measurements

OM_Observation GF_PropertyType
GFI_Feature +featureOfinterest + phenomenonTime 1
1 + resultTime "
0-* |+ validTime [0..1] +observedProperty
+ resultQuality [0..*]
+ parameter [0..*]

nge

17 ocedure

+resut

Any

An Observation is an action whose result is an estimate of the value
of some property of the feature-of-interest, obtained using a specified procedure

Cox, OGC Abstract Specification — Topic 20: Observations and Measurements 2.0 @
4 | WQML | Simon Cox ISO 19156:2011 Geographic Information — Observations and measurements



ISO 19156 Sampling features [Emainfeaturetype ]

ledFeat
reampledreal GFI_Feature
* on
SamplingFeatureComplgx 0-
+ role SF_SamplingFeaturg o
- + parameter [0..*] +relatedObservatiof )
+relatedSamplingFeature
0.* P + lineage [0..1] NOM_ObSGTV&UO
Lﬁ 0.4 +ielatedObservation 0..*
1
+shape .
SF_SpatiaISampIingFeature/_/% GM_Object
+ positionalAccuracy [0..2
I I Zr I 1
SF_Specimen SF_SamplingPoint | SF_SamplingCurvg | SF_SamplingSurfacg | SF_SamplingSolid
Station Traverse MineLevel MapHorizon
Borehole Section Mine

Cox, OGC Abstract Specification — Topic 20: Observations and Measurements 2.0 @
5 | wWQML | Simon Cox ISO 19156:2011 Geographic Information — Observations and measurements




UML - OWL CONVERSION RULES
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ISO 19150-2 (20157?)

 UML Package - OWL Ontology
e UML Class - OWL Class

e UML Attribute/Association role > RDF Property
e UML Stereotype - OWL Class
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om:0bservation class

gf.AnyFeature
M om:featureOflnterest : gf:AnyFeature
M om:metadata : md:Metadata
M om:observationContext : om:ObservationContext
M om:observedProperty
M om:parameter : om:NamedValue

) i © om:Observation
' omiphenomenonTime : tm:Object M omifeatureOflnterest : gfAnyFeature[1..1]
[ om:procedure : om:Process

. omresul ity : da:El G\ M om:metadata : md:Metadata[0..1]
omiresultQualty : dg:€lement [ om:observationContext : om:ObservationContext[0.]

o = omessncapopery -
- om:result te [ om:phenomenonTime : tm:Object[1..1]
: [ om:procedure : om:Process[1..1]
> [ omresultQuality : dg:Element[0..]
[ om:resultTime @ tm:Instant[1..1]
[ omevalidTime @ tm:Period[0..1]
M omeresult : [1.1]

S/

(TopBraid diagram view)
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UML-OWL mismatches

UML is frame-based RDF is open-world
e Attributes owned by classes e Properties scoped to Ontology
(namespace)
e Association-roles owned by classes e Property re-use expected
e property redefinition/refinement * rdfs:subPropertyOf easy,
uncommon and complicated commonly used

9 | O&Min OWL | Simon Cox @



Options for defining properties

Frame-based
e Name scoped to class
e Narrow rdfs:domain
e Narrow rdfs:range
e Strict cardinality constraints

om:0Observation.resultTime
a owl:0bjectProperty ;
rdfs:label "Result time"@en ;
rdfs:domain om:0Observation ;
rdfs:range tm:Instant .

10 | O&M in OWL | Simon Cox

Open-world
e Name scoped to namespace
e Generic rdfs:domain
e Narrow rdfs:range
e Loose cardinality constraints

om:resultTime
a owl:0bjectProperty ;
rdfs:label "Result time"@en ;
rdfs:domain gf:AnyFeature ;
rdfs:range tm:Instant .




Complete example — lax form

sam:SF_SpatialSamplingFeature
a owl:Class ;
<FestureTypes rdfs:label "Spatial sampling feature"@en ;
SF_SamplingFeature rdfs:subClassOf gf:AnyFeature , sam:SF_SamplingFeature ;
rdfs:subClassOf
[ @ owl:Restriction ;
1? owl:cardinality "1"~"*xsd:nonNegativeInteger ;

GFi_Feature

owl:onProperty sam:shape ] ;
rdfs:subClassOf

o« szxﬁrﬁﬂﬁ . [ a owl:Restriction ;
== s — owl:minCardinality "@"~~xsd:nonNegativeInteger ;
+ positionslAccuracy (D0 PositionalAccurscy [0..2] owl:onProperty sam:positionalAccuracy ] ;
rdfs:subClassOf
J/f < [ @ owl:Restriction ;
PRt Sagmetry owl :maxCardinality "2 fosd:nonNegatlveInteger 5
owl:onProperty sam:positionalAccuracy ] ;
+hostedProcedure 0. i'ShH.PN rdfs:subClassOf
e ' [ @ owl:Restriction ;
o Ype» afypen . . . .
OM_Process GM_Object owl:minCardinality "@"~"“xsd:nonNegativeInteger ;
owl:onProperty sam:hostedProcedure ] ;

skos:notation
"SF_SpatialSamplingFeature"~*h20:IS0ClassName .
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O&M integrated into ISO framework

Direct dependencies

e Feature ISO 19109
e Geometry ISO 19107
e Temporal 1ISO 19108
e Coverage (fields) 1ISO 19123
e Metadata (!) ISO 19115
e Meta-model 1ISO 19150-2
e Basic datatypes 1ISO 19103

No other alignment attempted
at this time
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ISO/OGC Feature Model

h2o:FeatureType

Feature disjoint with Geometry
e feature is not geometry

[ © grAnyFeature ] e feature has geometry

& gfinyFeature

/ <j‘\}‘sar‘ﬁ:sar‘wplEu:J:EaturE
tm:Object

sam:samplingTime @ sam:NotSamplingFeature
anrsam

gm:Object

om:prgcedure
sam:hpstedProcedure

omeresult [1..1]

® sam:SamplingFeature ® om:Observation ; @ om:Process

N

® sam:SpatialSamplingFeature

@ sam:Specimen om:DiscreteCoverageQObservation

om:Measurement

om:GeometryObservation

13 | O&Min OWL | Simon Cox




O&M linked to QUDT

OM_Observation

GF| Feature | *featureOfinterest

1 0.1

phenomenonTime
resultTime
validTime [0..1]

GF_PropertyType

+observedProperty

skos:Concept

[ qudt:generalization : skos:Concept
[ qudt:specialization : skos:Concept
[ skosibroadMatch : skos:Concept

[ skos:broader : skos:Concept

W skos:broaderTransitive : skos:Concept
[ skos:closeMatch : skos:Concept

[ skos:exactMatch @ skos:Concept
[ skosimappingRelation : skosiConcept
[ skos:narrowMatch : skos:Concept
/P [ skos:narrower : skos:Concept
[ skosinarrowerTransitive ; skos:Concept
[0 skos:related : skos:Concept
[0 skos:relatedMatch : skos:Concept
[ skosisemanticRelation : skos:Concept
[0 skositopConceptOf : skos:ConceptScheme
W wqopiobjectOfinterest : wgop:SubstanceOrTaxon

resultQuality [0..*]
parameter [0..*]

qudtEnumeratedValue
qudtabbreviation : string[0..1]
qudt:code : string[0..1]
qudt:description : string[0.1]
qudtliteral : string[1..1]

qudt:order : nonNegativelnteger(0.1]
nge qudt:symbel: string[0.1]

+re: lr

Any

+ + + + +

waop:PropertyKind

qudt:generalization : wqop:PropertyKind
wqop:constraint ; [0..]
wqop:objectOflnterest : wqop:SubstanceQrTaxon

wqop:SubstanceQrTaxon |
op:object I |

om:observedProperty
a owl :0bjectProperty ; B >
rdfs:domain gf:AnyFeature ; B
rdfs:label "Observed property"@en ;
skos:definition """The association
Phenomenon shall link the
OM_Observation to the GF_PropertyType
for which the OM Observation:result
provides an estimate of its
value."""*xsd:string .

| wqop:ScaledQuantityKind ‘
qudtunit: qudt:Unit[1.] ‘

udtunit [1..]

qudt:Unit
[ qudt:quantityKind : qudt:QuantityKind

qudt:abbreviation : string[0..1]
qudt:conversionMultiplier : double[0.1]
qudt:conversionOffset : double.1]
qudt:description : string[0..1]
qudt:symbaol : string[0.1]
qudtitypePrefix: string[1.1]
qudt:uneceCommeonCode : string[0.1]
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COMPARE WITH SSN
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Side by side instances

pl:obsTestl
rdf:type om:Measurement ;
om:featureOfinterest <http://wfs...&featureid=fruit37f>;
om:observedProperty
<http://sweet.jpl.nasa.gov/2.0/phys.owl#Mass> ;
om:phenomenonTime pl:otlt;
om:procedure pl:Sscalesl ;
om:result
[ rdf:type basic:Measure ;
basic:uom <http://www.opengis.net/def/uom/UCUM/0/kg> ;
basic:value "0.28"AAbasic:Number ] ;
om:resultTime pl:otlt;
om:parameter
[ rdf:type om:NamedValue ;
om:name
<http://sweet.jpl.nasa.gov/2.0/physThermo.owl#Temperature> ;
om:value
[ rdf:type basic:Measure ;
basic:uom <http://www.opengis.net/def/uom/UCUM/0/Cel>;
basic:value "22.3"Abasic:Number ] ].

pl:Sscalesl
rdf:type om:Process ;
rdfs:label "Salter scales"Axsd:string .

pl:otlt
rdf:type tm:Instant ;
tm:dateTimePosition "2005-01-11T16:22:25.00"*xsd:dateTime .
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pl:obsTestl
rdf:type ssn:Observation ;
ssn:featureOfinterest <http://wfs...&featureid=fruit37f>;
ssn:observedProperty <http://qudt.org/vocab/quantity#fMass> ;
ssn:observationSamplingTime pl:otlt;
ssn:observedBy p1l:Sscalesl ;
ssn:observationResult
[ rdf:type ssn:SensorOutput ;
ssn:hasValue
[ rdf:type DUL:Amount , ssn:ObservationValue ;
DUL:hasDataValue "0.28""A"xsd:float ;
DUL:isClassifiedBy <http://qudt.org/vocab/unit#Kilogram> 1] ;
ssn:isProducedBy p1:Sscalesl];
ssn:observationResultTime pl:otlt;
DUL:hasSetting pl:tempObsTestl .

pl:tempObsTestl
a ssn:Observation ;
rdfs:comment "Observation of temperature context for
measurement of fruit mass"A"xsd:string ;

DUL:isSettingFor pl:obsTest1 .

pl:Sscalesl
rdf:type ssn:SensingDevice ;
rdfs:label "Salter scales"A*xsd:string .

pl:otlt
rdf:type DUL:Amount ;
DUL:hasDataValue "2005-01-11T16:22:25.00"Axsd:dateTime .




ISO 19156 Sampling features

ledFeat
reampledreall GFI_Feature
* on
SamplingFeatureComplgx 0-
+ role SF_SamplingFeaturg o
- + parameter [0..*] +relatedObservatiof )
+relatedSamplingFeature
0.* Ping + lineage [0..1] ————————— ,|OM_Observatio
0.4 +ielatedObservation 0..*
1
+shape .
SF_SpatiaISampIingFeature/_/% GM_Object
+ positionalAccuracy [0..2
I I I 1
SF_Specimen SF_SamplingPoint | SF_SamplingCurvg | SF_SamplingSurfacg | SF_SamplingSolid

Cox, OGC Abstract Specification — Topic 20: Observations and Measurements 2.0 @
17 | WQML | Simon Cox ISO 19156:2011 Geographic Information — Observations and measurements




sam:Specimen

h2o:FeatureType

gmlmeta:byValuePropertyType : boolean

gmimeta:isCollection : boolean

gmlimeta:noPropertyType : boolean
[ sam:lineage : li:Lineage[0..1]

M samirelatedObservation : om:Observation[0..]

® sam:MotSamplingFeature
W sam:sampledFeature : sam:NotSamplingFeature[1..]
[ samisamplingFeatureComplex : sam:SamplingFeatureComplex[0..]

@ sam:SamplingFeature

@ sam:Process

@ om:Observation
9 omifeatureOflnterest : ghAnyFeature[1..1]
[ om:metadata : md:Metadata[0..1] ® sam:Spedmen
[ om:observationContext : om:ObservationContext[0.] M sam:currentLocation : sam:Location[0..1]
[ om:observedProperty : [1..1] M sam:materialClass : [1..1]
= om:phenomenonTime : tm:Object[1..1] [ sam:samplingLocation : gm:Object[0..1]
[ om:procedure : om:Process[1..1] M sam:samplingMethod @ sam:Process[0..1]
[ omiresultQuality : dg:Element[0.] M sam:samplingTime : tm:Object[1..1]
[ omiresultTime : tmiInstant[1..1] M sam:size : basicMeasure[0..1]
[ omevalidTime : t:Period[0..1] M sam:specimenType : [0.1]
M omeresult ; [1.1]
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O & IVI VS SS N f f OM_Observation GF_PropertyType
GFI|_Feature | featureOfinterest + phenomenonTime 1
+ resultTime —
1 0.7+ validTime [0..1] +observedProperty
+ resultQuality [0..*]
+ parameter [0..*]

nge
+re:
oy
b observedBy
subclass must be [ Observation ]_ featureOflnterest
/ must be
Sensor
/ rﬂit:tc:fe sensingMethodUsed observationResult
o must be DUL:includesEvent isPropertyOf must be
canbe  oneervedProperty Fae
/ must be \A
SensingDevice i
equivalent -m FeatureOfinterest SensorOutput
¢ iz equivalent
Sensorlnput \
i \ /A-Property hasValue
\ isProxyFor eampe
i must be DUL:isRegionFor
mplements can be

hasPropegty
5k

can be are

hasProperty
can be

haslnput
must be —p observes
must be

asOutput
can be

@ ObservationValue

cannot be

isProducedBy

hasOutput o o

must be
i

19 | O&Min OWL | Simon Cox




SSN alignment

h2o:FeatureType
\ gmlimeta:byValuePropertyType : boolean

subclass subclass subclass subclass

/ \ gmlmeta:isCollection : boolean
gmlimeta:noPropertyType : boolean

4 b A

subclass subclass
subclass subclass subclass
DUL:PhysicalObject DUL: InformationObject
is defined / * 8 ncla)s'; s‘u\bciass
s defined as u -
il subclass ® om:Observation
[DuL;Methm] [DuL:Situatloaj
m Y Fy Suficiss I om:featureOflnterest : ghAnyFeature[1..1]
urs nteres
— SubsiEss subclass I om:metadata | md:Metadata[0..1]
\ I om:observationContext : omiObservationContext[0..]
featureOfInt L . .
ke suhgass I om:observedProperty : [1..1]
o Implemenh‘_ I om:phenomenonTime : tm:Object[1..1]
canbe Stimulus cArbe I om:procedure @ om:Process[1..1]
e demﬁf 'sensor | sensingMethodUsed | o ooy .
musthe must be ey M om:resultQuality : dg:Element[0..]
EPTOXYOr observedBy I om:resultTime : tm:dInstant[1..1]
must be UL e must be~———— ohservation SensorOutput - .
HpeH M omevalidTime @ tm:Period[0..1]
observes can be
i must be M omresult @ [1.1]
TOPETY | #— observedproperty isProducedBy

must be can be
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Alighnment strategy

SSN OM
e Syntactic/semantic alignment e UML->0OWL ‘syntactic’ alignment
(UML->OWL/RDF+DUL) in one first
step e Semantic alighment (various) in
e Conflates concerns? later steps, separate graphs
rdfs:subClassOf
owl:equivalentClass
rdfs:subPropertyOf

21 | O&Min OWL | Simon Cox @



SUMMARY
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Summary

e Model
e Rule-based transformation from UML to OWL
e Dependencies on other ISO 19100 models

e Expressivity
e SSN & O&M comparable

e Alignment
e O&M 2.0 Observation is an Event
e SSN Observation is a DUL:SocialObject
e Separate syntactic and semantic alighment?

23 | O&Min OWL | Simon Cox @




Additional credits

O&M: Fowler & O’Dea, OGC, ISO/TC 211,
Rob Atkinson (CLW), Rob Woodcock(CESRE)

OM Ontology: David Ratcliffe, Michael Compton,
Laurent Lefort (CCl), Jonathan Yu (CLW)

Projects: XMML, pmd*CRC, AuScope, WIRADA, IPBA, eREEFS
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The need for standardisation

N
* Integrated modelling is becoming

the norm Earth science

. . Sens
e bioregional assessment

e eReefs Algc
. Valu simt
* When using heterogeneous (data) g
sources, discovery & integrationisa Para Moc Environmental
major challenge Instr S
J & Observations & lu nal monitoring ;
Measurements

Metrology

a
Gauge, sensor
. . 2a Anal
e Standards make this easier procedure
Many private contracts Anal Value, time-series
—one public agreement result

Parameter
m

observed property _
Station

feature of interest
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Views of data

Features exist, have attributes and can be
spatially described — ‘discrete’ or ‘vector’

Continuous phenomena, varying in space
and time — ‘raster’.

A function: spatial, temporal or spatio-
temporal domain to attribute range

An act that results in the estimation
of the value of a feature property, and
involves application of a specified
procedure, such as a sensor,
instrument, algorithm or process
chain

@




In “pictures”

Mame: Unitd

Name: Fackage: Examples
Erad(.ag Yersion: 1.0
arsior . ; f .
Author Author: Simen Cox unit GIH Si mul =tion

GeologicUnit
proce dure

featureOfinterest %\\\ -~

5 P :Obserwvation

nictes
s@molimg Fisre ="2800 iz *
e st Mine = 2008- 0505 =

obzervedProperty regult_g.i
Pressure drop : 4 MPa :
FropertyType Messure
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ISO 19156 Observations and Measurements

OM_Observation GF_PropertyType
GFI_Feature +featureOfinterest |+ phenomenonTime 1
. uePTOVideL  resultTime —
0.-* |+ validTime [0..1] +observedProperty
+ resultQuality [0..*]
+ parameter [0..*]

+generatedObservation
nge

17 ocedure

+resut

Any

An Observation is an action whose result is an estimate of the value
of some property of the feature-of-interest, obtained using a specified procedure

Cox, OGC Abstract Specification — Topic 20: Observations and Measurements 2.0 @
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Cross-domain model for observations
e Standard terminology for cross-domain/interdisciplinary use

e Broadly applicable
e |n-situ observations, monitoring
e Remote sensing
e Sampling and ex-situ (lab) observations
e Simulations and forecasts

e Adoption
e GeoSciML, AIXM, INSPIRE, D&
e WMO, WaterML, ODIP, ANZSoilML,

30 | O&Min OWL | Simon Cox @




Domain specific vocabularies required

observed property
Related to feature-of-interest

OM_Observation GFI_PropertyTypg
GFI_Feature +featureOfInterest |+ phenomenonTime 1
] uePTovideL  resultTime —>
0.* |+ validTime [0..1] +observedProperty
+ resultQuality [0..*]
+ parameter [0..*]

+generatefilObservation

nge
17 ocedure +e
GFI_DomainFeatufe Process Any
feature of interest procedure result
Feature-type Standard procedures, GML, SWE, netCDF

Feature instances

31 | O&Min OWL | Simon Cox




APPLICATIONS
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ANZSoilML -

sampling

sampledFeature

GFI_Feature

featureOfInterest

relatedObservation

property
ValueProvider
SF_sampling OM_Observation
Feature
relatedSampling i parameter .
Feature lineage related phenomenonTime
parameter Observation resultQuality
resultTime
validTime
SF_Specimen
currentLocation SF_SpatialSampling
materialClass Feature
samplingLocation positionalAccuracy
samplingMethod
samplingTime
Size
specimenType Legend
Z% D Soil Sample features
I:' O&M features
SoilSpecimen archivedSample SoilSample
coarseFragmentsPresent 0.* depthRange

33 | O&Min OWL | Simon Cox

Simons, Wilson, Ritchie, Cox — ANZ SoilML — EGU 2013
Simons, Wilson, Ritchie — OZ SoilML — ANZ Soils Conference 2013




WaterML 2.0

150 19103:2005 Schema Language |
e 150 15115:2006 Metadata {Corrigendum}
: ffrom IS0 191032 Clfnesptusbighims  ~ "=~ __ = . :
«RequirementsClasss Langisgs) A o - = gu_'r rﬁﬂaa%\hdah}
Procedures e o g | 'N‘;k T = L] rL"" “
BT e B g AT *
l wimports «il‘l’lpﬂl?ﬂ:_--'-_- ----- --f: -‘-1"_‘-1"‘--.__‘ =
S % I b .‘_‘,\.:oclmpm't» // = ";?' III——:l- «ApplicationSchemax
-~ | - . ohservation
4 - Fd '
aimports ~ | = L] Mo /s - ""'L-:?
aRequirementsClasss 5 e E:-t_- R {r‘ ) |
__._-—-"1-""""- i 0 r 5
Timeseries Observation f_‘_ L M}.II} ;F |r 4 mﬁ“ ok ‘_“;En zchema)
i TR, P ; ;! . b
«ReguirementsClassy < [ 2 a"h:":':_‘ '-—-,-i Fa .a'; I ".l .JI'! 11.
Timeseries (Domain Range) Observation POty h r\ i e ! A
: I".I '..{/ it e udl 'ﬂli erequirementsClasss
- s | R i
_..__.____4 _.____I. s e 5 i L | coverageDbservation
cimports T3 |50 18122:2005 Coverages | ____.:—-—fﬁ_t;" v ]
I 3 wimports 7 3
| \ i P ] Y
Fm————————— \ # - Sy [from Observation schems)
| zimposts 2 _c,lec:g:l'é'b'y ;xlmpurt» rr T s
» ] oVEEge - i
: ‘_._,.-*"':impm't» and functions) 4 o JJ | 1",'.-\\ e
- = \ & & B o
I - HTHROT LS \ ¢ W ! Lt “
i - 7 - ] wrequirementsClasss
| = 1'1 ;f s i samplingFeature
xRequirementsClasss ! F JI — ]
: - 0 ‘ I
Timeseries [TWVF) Observation | P = - | [from Sampling Features)
#E rrrr'#qimdeTn !
«RequirementsClazss = [
Collection I
T = «FequirementsClasss
«imports = pMonitoring Point

Taylor, OGC Implementation Specification, WaterML 2.0 2012
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SEFF SOUTH ESK FLOW FORECASIT
DASHBOARD

8 B Water Flow (MLiday) - Nile River at Deddington

Catchment Weather Forecast Graphing |

— 170

~ [Selectove ity sl | Tooole || ll 160

TR .'l ik rkid erh ' BaﬁrlOI‘F"i_r 150

140

1 s 130

VWATERFLOWNMNYATERLEVEL . A 120

{select marker to display graph) E ‘ . 110
Mile River at Dreddington
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Water Level (m) - Nile River at Deddington
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; 310ct 01 Mov 02 Mev 03 Nov 04 Nov 05 Moy 06 Nov 07 Nov
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Forecasting Interoperability Experiment USGS Timeseries Observations

RED RIVER OF THE NORTH AT GRAND FORKS, ND : 05082500

" ‘ Note: Data loading performs best in Firefox, Chrome, Safari, or IES.
Navigation

DGC Services
Interactive Map
Timeseries Plot

2013

£ 11i]

Zoom: 1. 5' 1h id 5d 1m 3m &m 1y Max 12:00 July 24, 2013

1
2013

Provisional data subject to revision

Link to plot data: offering=00001&observedProperty=00010
Link to plot data: offering=00003&observedProperty=00060
Return home
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S ——
| Get Mew Station: | 05082500

Begin Date:
[2012-07-25)

End Date:
2013-07-25

Plot Begins:
2012-07-25

Plot Ends:
2013-07-25

Available Data (choose up to 3 properties to plot):

[ submit |

Property Begin | End

date date

[ |[Temperature, water (deg C) 2007- 2013-
Continuous 10-01 07-25

™ || Temperature, water (deg C) Daily |/1966- 1966-
Maximum 07-15 09-30

| |[Temperature, water {deg C) Daily 1966- 1966=
Minimum 07-15 09-30

[ |||Temperature, water (deg C) Daily ||2007- 2013~
Mean 03-31 07-24

| ||Temperature, water (deg C) Daily |[1956- 1958~
A 10-02 09-30

| ||Temperature, water (deg C) Daily |[1958- 1973-
Instantaneous 10-01 09-30

[l |Discharue {cfs) Continuous ||ZDD?- ||2013-




W M 1ISO 19103:2005 Schema Language | 1ISO 19109:2005 Application Schema
L Legend
D + Basic Types e — — — — — D + General Feature Model
|:| O&M requirements
— |:| WaterML 2 requirements
(fromISO 19103 cf/q\peptual Schema >~ - (fromISO 1910%ppllcatlon Schema) D o i ) ;
Language) -~ | aterQuality requirements
1 S /

L N -
- «requirementsClass»
«requirementsClass» observation

measurement

+ NamedValue

1 + ObservationContext
+ OM_Observation

—] + OM_Process

+ OM_Measurement

(from Obser\A\ion schema)
|

| (from Oﬁervation schema)
| /

L !
«requirementsClass» - 5
WQ_Measurement «requirementsClass»
— WQ_Observation

=] + WQ_Measurement
—_————— = +WQ_PropertyType

A\

|
|
|
I .
1 «RequirementsClass»

«requirementsClass» Measurement Timeseries (TVP) Observ ation
WQ_MeasurementTimeSeriesTVPObserv ation

+ MeasurementTimeseriesT VPObservation

+WQ_MeasurementTimeSeriesTVPObservation [ =

T
(from WaterML2.0)

|

|
«import»

|

|
v
\I/ «RequirementsClass»
Measurement (TVP) Timeseries

«requirementsClass»

WQ_MeasurementTimeseriesTVP + MeasurementPointMetadata

+WQ_MeasurementTimeSeriesTVP | — — — — — ———— =& + MeasurementTimeseriesMetadata

| + MeasurementTimeseriesTVP
+ MeasureTimeValuePair

(from WaterML2.0)

Simons, Cox — IPBA Report, 2013
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Water qualitv observations model

The XML element om:featureOfInterest SHOULD have an xlink:href property that is an instance of «FeatureType»

a GroundWaterML 1 GroundWaterBody feature or sub-type of HydrologicUnit feature as specified observation, Metadata entity set
in the XML schema at http://ngwd-bdnescitsnrcan gc ca/service/gwmi/schemas/gwmlxsd OM_Process information

OR B MD_Metadata
The XML element om:featureOfInterest SHOULD have an xlink:href property that is an instance of

1
an OGC HY_Features HY_HydroFeature or sub-type as specified at "HY_Features: a Common +procedure +n-em<mmﬂ 0.1
Hydrologic Feature Model Discussion Paper OGC 11-039r2"

J ProcessUsed
. Metadata
ataciacs H

* The observation feature of interest must be
either a groundwater or geofabric feature

eameroic _— O O S

v {procedure shall be suitable for observedProperty}
\V 0. {result type shall be suitable for observedProperty}
{a parameter.name shall not appear more than once}
«metaclass»
General Feature Model: F
GF_PropertyType

{root}
A «FeatureType» «FeatureType»
coverageObservation measurement:
OM_DiscreteCov erageObserv ation OM_Measurement
«metaclass»
WQ_Observation:
WQ_PropertyType «FeatureType»
. Range
N T:nexenex ol;serv,man J «FeatureTypen
imeseriesObserv ation WQ! Measureniens
N WQ_Measurement
The XML element om:observedProperty SHALL have +result
an xlinkhref property that is an instance of the
h it h # h
ttp://qudtorg/schema/qudt#Quantity scheme as Units of Measy SRS,
defined in
://resources data gov.au/water/def/wat «FeatureType» {ool

quality/wq-quantity. Timeseries (TVP) Observation
TimeseriesTVPObserv ation

+ value :Number

+ convert(UnitOfMeasure*) :Measure

* The observed property must be Y
a Wa te r_q u a I ity p a r a m ete r _— A T;li?AiZL%Tﬁ;“%iﬁ?.’:ﬁ: “M"‘”

hitp://resources data, def/v ity /wa-
«FeatureType» quantity.

Interleav ed (TVP) Timeseri
TimeseriesTVP

. * The units of measure must matc

+element

«Type»
Measurement (TVP) Timeseries o )

. the water-quality parameter

WQ_MeasurementTimeseriesTVP
WQ_MeasurementTimeSeriesTVP
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Observed properties — water quality

dissolved nitrogen

nitrogen ,
9 concentration

+objectOfnterest

+quantityKind

Concentration

+exactMatch

+quantityKind

MilliGramsPerLitre

MolePercent

Legend
Water Quality
QUDT: QuantityKind

QUDT: Unit
ChEBI chemical entity
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WQ Properties model

+objectOfinterest +quantityKind

IdentifiedObject ObservedProperty
L 1 QuantityKind

71
+quantityKind
Legend +unit [ 1.*

|:| Water Quality
|:| QUDT: QuantityKind

[ ] Quor: unit

|:| ChEBI chemical entity v\

Concept

Unit

ConcentrationUnit

Other QuantityKind Classes|

ChemistryQuantityKind

Other Unit Classes

CountingUnit

Simons, Yu, Cox — IPBA Report 2013
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[s] wg-quantitytl &

Resource Form

URL |http://environment.data.gov.au/water/vocab/wg-quantity-instance/bromochloromethane_concentration

= Annotations

alternative label
;methj.rlene bror

| @ <http://purl.obelibrary.crg/obo/CHEBL 17194 |

preferred label =

resource?uri=htiy

& e D auscope-services-test.arrc.csiro.au/elda-demo/wo

Qi # @« x § =

] Personal ﬂ GovDex ﬂ My Google groups J tools [ RDF [ CSIRO [ OSP-FSDF D 150 (1 0GC (] TND/WaterML2 » (] Other bookmarks

. ‘bromochlorom

* Incoming Refers

+— has narrower

% nonméhalcon SISSvoc Water Quality Service ) o 8 [EB] 6 et

* ﬂrganlr_ CU‘I"I"IFI-D‘

# organocriorie -
bromochloromethane concentration

' hitp-fidef seegrid. csiro awresourcesiwaterfwater-qualityfwg-guantity -instancefbromochioromethans_concentration Exact label
it label Text within label
L aitlabel methylene bromochleride concentration | -
: skos_broader [ehirimtes_veistie_orgamic. Sompsind cpneantizton]
L o
View il
| 4 organic compound co
L
i * basic * description * all
I
i 9 preflanel
raanoshioring sonzentration 9 alt1adel
| . na Gskos_broader;skos_narrower
skos_narrower bromochloromethane_concentration Btype
[ E3inscheme
1 type Quantity Gis primary topic of
! £ qudt_quantity kind
Concept E3 qudt_unit

in scheme Water Quality Quantities qup_onjed oninterest

is primary topic of bpromochloromethane_concentration

qudt_quantity Kind AmountOfSubstancePerUnitvalume

qudt_unit MilliGrams per Litre
wqp_object of promochloromethane
interest
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WQ Ontology

 Immediate requirements
e |PBA, eReefs partners, BoM
e Harmonization and alignment
e CUAHSI, EPA, USGS
e ChEBI - Chemical Entities of Biological Interest
e QUDT — NASA/TopBraid
e Formalization
e Semantic Web technologies — RDF/OWL/SKOS
e Publication
e SISSvoc
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