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? Observations & Measurements & Samples (OMS) ?

OGC /IS0 standard (19156) used by a huge variety of systems

"Observations & Measurements” -> “Observations & Measurements & Samples” (current revision almost done -> DIS stage)

EU INSPIRE and EU Air Quality directive reportings
Surface Water
o  Quantity: WaterML2 (WMO, USGS, CUASHI ...)
o  Quality: Great Barrier Reef foundation
Soil : ANZsoilML, INRAE, ISRIC/Global Soil Information System (GloSIS)
Geology - Geological Surveys: GeoSciml
Land Survey (LandInfra): InfraGML
Oceanography: SeaDataNet
Meteorology
o  WMO METCE (SamplingFeature)
O  Australia Bureau of Meteorology : National Environmental Information Infrastructure
IGSN : International Geosample Number
GroundWater Information Networks
0 OZCAR, GWML2 (NR-CAN — HydroGeology Logs, BRGM - water levels, ...)

Note : quick list done in 10", there are many more
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? Observations & Measurements & Samples (OMS) ?

An observation is an act carried out by an Observer to determine the value of an
ObservableProperty of an object (featureOfinterest) by using a Procedure; the value
Is provided as the result.

A~
class Conceptual Observation schema - overview / /¢

«interface» : O
Procedure 0..*\|/ +observingProcedure 0..*\|/ +observer 0/@/0

«interface» «interface» +observableProperty +observer «interface» +observer 0/0/"
ObservingProcedure ObservableProperty Observer
0..* 0.* 0.*
1 +procedure 1 +observedProperty +observer /|\ 0..*
+deployment \|/ o, *
0..*\|/ +relatedObservation 0..*\|/ +relatedObservation
«interface» +de|
. : . : ployment
From IS0 19103 Conceptual schema context: GenencName] [context. GenericName 0.* Depio et
language - Any type «interface» <Sqntext-Gerreritharne 0.
Domain Qe +relatedObservation
+ Time: TM_Obj *
o™ \|/+feature0fl nterest phenomenon o . gobie 0.
+ resultTime: TM_Object R
! + validTime: TM_Object [0..*] e
«interface» 1 Range — +relatedObservation +relatedHost 0..* +relatedHost 0..
Any q
result constraints [ w - ] [ ééﬁ - ]
{at least one of either observer or host should be provided} context: GghericName context: GghericName
{observedProperty should be a phenomenon associated with the featureOflnterest} 0.% cinterre +host
{procedure should be suitable for the associated observedProperty} w -
{result type should be suitable for the associated observedProperty} context: GenericName o o
+relatedObservation e

[context: ericName] [context: L}A\ericNamel

+relatedObservation 0..* +relatedObservation 0..*




? Observations & Measurements & Samples (OMS) ?

Observation can involve Samples, Sampling, Sampler and their related procedures/steps

class Conceptual Sample schema - overview/

+relatedObservation 0..*

+relatedObservation 0..*

From ISO 19156 Observations and measurements - Conceptual observation schema

«interface»
SamplingProcedure

Ko oo

+samplingProcedure +samplingProcedure

’ context: ericNamel [ context: ericNamel
«interface»
Observation +relatedObservation
ﬁ «interface»
+ phenomenonTime: TM_Object [SMtext—GemencName Procedure
+ resultTime: TM_Object 0..*
+ validTime: TM_Object [0..*]
T
Domain
From ISO 19103 Conceptual schema
language - Any type q .
terf: +: leP tionSt
L «in et.ace;; samplePreparation>tep 0..* «interface»
reparationelss . - PreparationProcedure
* +processingDetails
0..
. +featureOfinterest +preparationStep 0..*
«interface»
Any N
1.*
Alu* +samp|engature
1 +preparedSample +sampling 0..*
«interface» +sample 0..* «interface» +sampling
Sample Sampling o
0..* +sampling =
[ context: Gq}wericName] [ context: ericName] context: Gé\rqericNamel ’ context: ericName
*
4 +relatedSample 0.. +relatedSample 0..* +relatedSampling 0..* +relatedSampling 0..*

«interface»

Sampler




OMS level 1 example : surface water quantity (height gage)

Water Height

l Gage height ; J

River Le Rhin -~ observedProperty
procedure.

uItiméiteFegtureOflnte )

rest (UFOI) .

phenomenonTime:
2021-10-09T00:40:00

resultTime:
2021-10-09T00:40:00

Observation

_ _ result
Station ‘le Rhin

a Strasbourg’
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OMS level 2 example : surface water quality (samples)

Continuous-Flow ~ Nitrate in
Analysis (CFA) " Water
River -
ultimateFeatureOfinte procedure . observedProperty

rest (uFOI)

Observation h _—
LabAnalysis | Phenomenontime: xxx
| resultTime: xxx
Water quality
station
SamplingPoint \ 1 mg NO3- 1
result



Limits of Observable properties in OMS

/\?

Continuous-Flow Nitrate in -
Analysis (CFA) Water ;‘w"‘?
procedure\\\ observedProperty 2
Sample - Water
Observation

7 Aqueous phase Particle phase



Limits of Observable properties in OMS

We are limited to a ‘flat list’ /\

Continuous-Flow Nitrate in observedProperty list

Analysis (CFA) Water - Nitrate in Water expressed as N

‘ concentration

- Nitrate in Water as NO3- concentration

- Nitrate in the aqueous phase of water
as N concentration

- Nitrate in the aqueous phase of water
NO3- concentration

Observation - Nitrate in the particle-phase of liquid
water as N concentration

- Nitrate in the particle-phase of liquid
water as NO3- concentration

procedure observedProperty




Property

Let’'s have OMS and i-ADOPT meet

1.1

hasProperty

hasObjectOfinterest
hasMatrix:
1.1 0.1 )
hasContextObejct hasConstraint
ObservingPr Observable == “
ocedure /" Property il & .
N o A :
N J 1..n \ 4
procedure.. y observedProperty ——
N Constraint
Observation




OMS + I-ADOPT level 1 example

. . rty .

iop:Variable _ SPrOPe Height

4 1op .
Gage height » Water Height 'op:Property
procedure. /' observedProperty

‘ )
Water in the river
iop:ObjectOfinterest
Observation
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OMS + I-ADOPT level 2 example

iop:Variable ,
r N N Concentration
Continuous-Flow Nitrate in aqueous iop:Property
Analysis (CFA) . phase of water
4 as N concentration
procedure™. N D

observedPipperty

Nitrate

iop:ObjectOfinterest

Observation

Aqueous phase

Water iop:Matrix

iop:ContextObject



Conclusions

Thank you for having covered what we e
had as an issue when starting OMS ’

revision 2 years ago /" iop:ContextObject
https://github.com/opengeospatial/om- | .
swa/issues/21 ':| %,
iop:Matrix \‘?@//
ObservingPr .
ocedure \
Observable |
procedure .. " Property

observedP?op\erty iop:ObjectOfinterest

Observation



https://github.com/opengeospatial/om-swg/issues/21

? Prov ?
? SMART Protocols:
SeMAntic RepresenTation for
Experimental Protocols ?

/
/
1
1
1
1

Conclusions - future wo

sssss

iop:ContextObject ;
\\\ \\?o/‘
\'fm
. H H \\\ é
; lop:Matrix &
ObservingPr
ocedure ] .
. . ~ Observable
procedure \‘\\\ ‘_‘_,——”/ Property [
observedP\foperty iop:ObjectOfinterest
Observation ]
iop:Property .-~

rk ?

Variable
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Conclusions - OMS & I-ADOPT groups joint work
Example suggestions to i-ADOPT ontology

- hasMatrix

- Possibility to have Matrix / sub-Matrix (thus more than 1 Matrix)

- hasContextObject

- current definition:A Variable has an Entity that provides additional background information
regarding the ObjectOfinterest.
- Additionnal notes proposed
- NOTE 1: the component of the environment addressed by the variable to be finally
observed, usually though a sampling process. The result provided for the context object
observed pertaining to the variable will be indicative for the matrix.
-  NOTE 2: The context object shall be coherent with element pertaining to OMS
FeatureOfinterest chain, in most cases, the context object will be the class of which one
of the Fols is an instance
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