Meeting Host

‘ ’ Manaaki Whenua % Land Information
Landcare Research gf'a’ New Zealand

Supporting Partner

Toitd te whenua

Meeting Sponsors

—N-LVA_— horizons N @

TalhorO Nukurangl regional council

Ministry for the

A 0
Environment <v>koord|nafes

Manatu Mo Te Taiao

A common model for scientific
observations and samples

Environmental Data Summit
105th OGC Technical Committee
Palmerston North, New Zealand

Simon Cox
06 December 2017

OGC

Making location count.


https://creativecommons.org/licenses/by/4.0

Outline

* Motivation for a common observation model
e Standard and variants

e Samples

* Adoption

2 | Cox | OGC Environment Data Summit | Observations & sampling %



Motivation for a common model €
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Observations & Measurements

Feature
+featureOfInterest !
0.*

Observation PropertyType
phenomenonTime 1
resultTime —
validTime [0..1] +observedProperty
resultQuality [0..*]
parameter [0..*]

0.*
1 +procedure +result
Process Any

An Observation is an action
whose resultis an estimate of the value of some property of the
that applied at the stated
obtained using a specified procedure, completed at the recorded result-time
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INTERNATIONAL ISO
STANDARD 19156

First edition
2011-12-15

Geographic information — Observations
and measurements
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SOSA Observation — key elements of O&M

— Observation = ‘Act of observation’

— many types of result: number, image, classification ...

— result-time may be different to the phenomenon-time
hosts

— procedure, sensor, feature-of-interest

=)

xsd:dateTime |t‘|me:TemporalEntity|

madeBySensor

Scope

— In situ observations

resultTime phenomenonTime

observedProperty

— Numerical models/simulations hasResult \ hasProperty
— Forecasts

. oo . Feat OfInt t
— Interpretations, classifications @ SoreRmere

Any action whose result is an estimate of a property value

Observation

— Remote sensing
— Ex-situ (laboratory) observations usedProcédure

hasFeatureOflnterest
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Sampling
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SOSA Sample: a cross-domain definition

A ‘sample’ is a thing or subset which is G
intended to be representative of a P

larger thing or set ... = dateT.me

.. created or selected for the purpose resu'tﬂme madEBysamp'er

of making observations to determine Samp""g

the value of one or more properties, “sed"’“ed“““‘ hasResultmgsamp.e P reOfInterest

traits or qualities of the larger thing
..Procedure
sSampIeOf____> FeatureOfInterest

The essential property of a sample is the 'is-sample-

of' relationship with the larger thing.
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Types of sample

A material sample or specimen is
typically selected to allow ex-situ
observations

A statistical sample or subset is a
specified number of individuals from a
population

A spatio-temporal sample may have
the same dimension but a smaller
extent than the thing which it
represents,

or a lower topologic dimension than
the thing which it represents

12 Cox | OGC Environment Data Summit | Observations & sampling

..........
..........




Actuation -
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SOSA — Actuation — change the state of the world

Act of actuation changes a @
property of a feature

hosts

: el
e.g. opens a window, turns on a

xsd:dateTime | time:TemporalEntity |

Ilght \ actuationMadeBy /

resultTime phenomenonTime

/

. actsOnProperty
Same pattern as Sensing and
ActuatableProperty
Sa m pl'ng usedProcedure hasFeatureQflnterest f

hasResult

‘

hasProperty

FeatureOfInterest
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Domain specialization

Register of standard
instruments and sensors Crasorn)

Sensor

hosts

xsd:dateTime | time: TemporalEntity |

N madeBySensor phenomenonTime REglste r Of
I observedProperty Sta n d a rd
observable-
ObservableProperty R
properties

usedProcedure hasFeaturgOfinterest

hasResult hasProperty

&
@ i WaterML,

WaterML-WQ

Register of standard
protocols and
procedures

Conceptual model of the
application-domain including the
object types (features)
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Domain model?

Feature type Characteristic properties  Property values
VascularPlantOccurrence height =91 m
dbh =15m
taxon = Eucalyptus regnans
location =-42.72, 146.81
A feature type A feature instance
is defined by a set of is defined by the
characteristic properties values of its properties

vegsystern:OrganismOccurrence
[ vegsystem:biomass : omlMeasureObject[0..1]

[ vegsystermn:hasCrganismBelation : vegsystemn: OrganismBelation[0..]
D‘ [ vegsystem:location : geo:Point[1..1]

[ vegsystem:mermber(Of : rdfs:Resource

[ vegsystern:taxon : dwcterrns: Taxon[1..1]

T

vegsystem:VascularPlantOccurrence
[ vegsystern:basalfrea : oml:MeasureObject
[ vegsysternidbh : oml:MeasureObject
[ vegsysterm:height : omlMeasureObject

dwecterms:Jccurrence

i\
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OGC Open Geospatial Consortium - Naming Authority

Making lecation count.

e OGC Definitions Service (Beta)

process type

http://'www.opengis.net/defiwaterml/2.0/processType/

label WaterML process type

member Algorithm

Manual Method

Sensor
Simulation
Lnknown
type Resource
Collection
is primary topic of processType
same as R
same as processType
see also 20

source 2.0 %




O&M adoption

* USGS Water

* INSPIRE / EC Air Quality

* WMO weather

* SeaDataNet ocean observations
 ANZSoilML

* Geoscience Australia IGSN
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Weather data in SOSA from IRSTEA

Observation

sosa-Observation irsteainstant/2016-11-28T11:30:00+01:00 ;

“P15M 2016-11-28T11:45:00+01:90" " xsd:dateTime rdr:Eype

) irstea:instant/2016-11-28T11:45:00+01:00

time:hasBegin/
time:inX5DDateTimeStamp

rdf:type time:hasEnd

irstea:interval/P15M_2016-11-28T11:45:004+01:00 time:inXSDDateTimeStamp

irstea_sens:lesPalaguinsVp2_01_RainGauge_01

sosa:phenemenonTime

sosa:madeBySensor “2016-11-28T11:45: 08+01:00"~*xsd: dateTime

=http:fivocab.nerc.ac.uk/collection/PO7 /current/CFSNO408/=

sosa:observedProperty
sosa:resultTime

<http://sweet.jpl.nasa.qgov/2.3/phenAtmoPrecipitation.owl#Rain=>

sosa:hasFeatureOfinterest

irstea_obs:at_P15M_2016-05-11T18:00:00402:00_of lesPalaquinsVp2_01_RainGauge_01_on_RainfallAmount

[qudt—l—l:OuantityVaIue ] (scsa:Result] sosa:hasSimpleResult

sosa:hasResult " "2.1 mm"~"cdt:length

rdf:type rdf:type

gudt-unit-1-1:Millimeter

qudt-1-1:unit
—

irstea_result:value_2.1_Millimeter ————qudt-1-1:numericValue——=»"2.1"""xsd:double
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http://ontology.irstea.fr/pmwiki.php/Site/Weather2017
http://ontology.irstea.fr/pmwiki.php/Site/Weather2017

Thank you

Land and Water
Simon Cox
Research Scientist

t +61 39545 2365
e simon.cox@csiro.au
W  WWW.CSiro.au

LAND AND WATER




