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Interoperable / FAIR data in a project — How ? ’i . )

- What not to do

A GUI

Interoperable APIs

Interoperable Semantics

Data Architecture

System Architecture

Disclaimer : not willing to standardize scientists brains, rather give them time for their real work



Interoperable / FAIR data in a project — How ? ’i . )

! What to do

=
Q

* ® Have a holistic approach, taking all the facets of the iceberg into consideration

Géosciences pour une Terre durable

brgm

P"—-——-?-'__ Disclaimer : not willing to standardize scientists brains, rather give them time for their real work



Semantic and technical
interoperability standards
/ best practices

International domains
communities building
on FAIR

Open-source
implementations
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The FAIR ecosystem

Relies on 3 core elements linked altogether by a virtuous cycle

Semantic and technical
interoperability standards
/ best practices

3 J

International domains
communities building

on FAIR
@ Géosciences pour une Terre durable
: brgm

Disclaimer : not willing to standardize scientists brains, rather give them time for their real work

Open-source
implementations




Interoperable / FAIR data in a project — How ? ’a

The challenge is to have that ecosystem implemented in the project

® It shall be the DNA of every project to build on it

o And not add / shoehorn interoperability / FAIR principles at the end to expose content. Interoperability principles
are not only for exposing data to the outside. They are crucial within the system itself.

//
- @ Géosciences pour une Terre durable
\ . brgm

Disclaimer : not willing to standardize scientists brains, rather give them time for their real work



Interoperable / FAIR data in a project — How ? ’a . )

and make the project implementation part of the ecosystem

® If the project meets limitations / needs for enhancement
o It feedbacks to the group that makes sense

o Examples:

o OGC API for Observations (OGC SensorThings API) test : CSV was not part of the output formats. BRGM

worked with Fraunhofer / DataCove to specify it. Now it’s part of an extension and also one of the reference
implementation.

o BRGM in Observations & Measurements -> Change Requests -> Co-Lead of the OGC/ISO standard
revision -> many systems ask us for Guidelines on how to implement it
o Positive “side effect”

o Contributions to those core elements are visible : this also lead to publications or visible contributions to the
communities. It also help those doing core IT work in the tools to have their contribution visible.

Disclaimer : not willing to standardize scientists brains, rather give them time for their real work




Integration in a project

Work sequence

® 0°/ Use Case
o IT 101, Best Practices => no Use Case, no project ©

® 1°/ clarify data considerations with domain experts
o Semantics, provider, transformations etc...
o Don’t only follow the GUI mermaids

o UX/UI limited to GUI is nice but only looking at this leads to forgetting data semantics. Good data semantics &
semiology leads to a better UX/UL.

® 2°/identify which API to ingest/expose what
o Knowing what data the projects handles and what are the expected UseCase will help identify the API

® GUI
o Could work alongside the others, provided a proper feedback loop exists with steps 1 and 2

8
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Some examples

® Generic Observations & Measurements (OM) example : Environmental observation use case

® OM with domain model (river) : OMS level 1 example : surface water quantity (height gage)

® OM with domain model (river) + loooot of related observations : OMS level 2 example : surface water quality
(samples)

® EPOS : Multi-standards integration in an Enterprise Architect project




Environmental observation use case - overview

The reference point : Observations & Measurements (O&M)

Identified
taxa
Nitrate
concentration
Property Observed
lithology
eatureOfinterest
gbservedProperty
Observation
Expert procedure
judgment
Determination of dissolved Values
anions by liquid Process
chromatography of ions (NF Salmo
trutta
Geologist Limestone 8,2 mg/L
expertise

@ hﬁéostiences pour une Terre durable
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ObservedProperty

Sensor

+name: CharacterString

+name: CharacterString

+definition: URI
+description: CharacterString

+description: CharacterString
Determination of dissolved -encodingType: valueCode 3 e 8
anions by liquid =
chromatography of ions (NF ) | Honace
ENISO10304-D | | o
Geologist : 0T [FaaEsFeans
expertise +dataseam} Datastream

station

Water quality

1

ﬂhing

Thing

name: CharacterString
description: CharacterString
properties: JSON_Object[0..1]

+name: CharacterString

RESTful APl implementing O&M : SensorThings API

Environmental observation use case - overview

Observed
lithology
Nitrate
concentration
' result+unit |

+description: CharacterString +datastream
+observationType: VNM
+unitOfMeasurement: JSON4 t

+observedArea: GM_Envelope[0..1]
+phenomenonTime: TM_Period[0..1]
+resultTime: TM_Period[0..1)

0.* +"‘m

0.* 14iocations

Location

| Comblanchien
guarry

+name: CharacterString
+description: CharacterString

+location

0..* +historicalLocations

HistoricalLocation
+time: TM_Instant

0..* +historicalLocations

+encodingType: ValueCode
+location: Any

1.

Figure: 2: Sensing Entities

«CodeList»
ValueCode

+phenomenonTime: TM_Object
resultTime: TM_Instant
ult: Any
Quality: DQ_Element[0..*]
+validTime: TM_Period[0..1]
+parameters: NamedValue[0..*]

|
._ﬁr_

T
_mg/l |

Limestone

ool
NI

1
I

1 | +featureOfinteres

FeatureOfinterest

+name: CharacterString
+description: CharacterString
+encodingType: ValueCode
+feature: Any




Environmental observation use case - overview
W3C Ontology« inspired from » O&M » : SSN / SOSA

Platform [-=-=-—-_____ ‘ Prope iﬂ
|sHostedByonIy _________ perty \\ hasProperty

—-— + voonly

- A

- ~~. hostsonl v
: . haslnputonly implementsonly  implementedBy y |
S T e - only isObservedBy only observesonly 1
P o~ m -------------- mpmmememmsem———————— = ObservableProperty ]1
: usedProcedure madeBvSenso +“isProxyForonly 4 \
— Output hasOutputonIy AN 0.—,| Y 1 ! ,’ 1
y only ; )
“-._____ ! e obsewedProperly'

Tl 7 ,/' only b

~. / madeObservation -7 !

N L7 only =" !
\+ OI'Ily -7 -7 ;‘ .

T a7 ;. isPropertyOf
[ xsd:dateTime ]4-—————————;—==--~[ Observation ]1-_"*';':—'—'—"—" —————————————————————— FeatureOfinterest ]‘ only
resultTime - isFeatureOfinterestOf hasFeatureOfinterestonly
_ _ -7 i+ isResultOfonly
time:TemporalEntity [€¢--~~ ) N
phenomenonTime | S
. | AR
hasSimpleResutt v TNe el hasResultonly

rdfs:Literal e T

@ bBénscienoes pour une Terre durable
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Environmental observation use case - overview
W3C Ontology« inspired from » O&M » : SSN / SOSA

. Geologist
= EnlEE expertise
NF EN ISO Liquid
Dlatt 10304-1 chromatograph
atform &-=----——____ rope N
isHostedByonly ~~==--o___ perty \ hasProperty
L - Expert v only
Expertise - i dggment v
m hasinputolty implements only ~ Identified
=~ bservedBy only observesonly
B Process / | Sensors | - l Observed LG
¢ R e Propert :
| Output |<*" methods _SSeNE *y detects only ;/ isProxyForonl perty Nitrate
— hasOutputonly only - T 7 concentration
v Stimulus F---"" _ - “oh#brvedPro r
-.. e |y perw; Observed
“fhadeObservation ;- wasOriginatedBy K lithology

7 only ,

bt , isPropertyOf
- o —— o ____ onl
O&M LFeatureOflnterestOf asreatureonnieresion Feature Y

only

“\sResultOfonly

time:TemporalEntity [«---"" ,
phenomenonTime

Salmo
trutta

. |
hasSimpleResult v hasResultonly

rdfs:Literal S — :
=82

Limestone

@ hﬁéostiences pour une Terre durable
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Features
described in a
domain model
outside O&M

Expert
judgement

Determination of dissolved anions
by liquid chromatography of ions
(NF EN ISO 10304-1)

Geologist
expertise

Process

Environmental observation use case — with vocabularies

Identified

Observed properties

https://data.geoscience.fr/ncl/ObsProp

taxa

Nitrate

Property

satureOfinterest

procedure

Methods / process :
https://data.geoscience.fr/ncl/Proc

gbservedProperty

Observation

concentration

Observed
lithology

Salmo trutta

Values

8,2 mg/L

Limestone

1

Unit of measures
https://data.geoscit

Knowledge
https://data.geoscience.fr/ncl/litho
https://iddata.eaufrance.fr/ncl/apt

https://data.geoscience.fr/ncl/ObjParSubs

nce.fr/ncl/uom

BOSCIENCES pour une lerre durable

rgm

!


https://data.geoscience.fr/ncl/Proc
https://data.geoscience.fr/ncl/ObsProp
https://data.geoscience.fr/ncl/uom
https://data.geoscience.fr/ncl/litho
https://iddata.eaufrance.fr/ncl/apt
https://data.geoscience.fr/ncl/ObjParSubs

Environmental observation use case — with vocabularies

Knowledge

https://data.geoscience.fr/ncl/litho
https://data.geoscience.fr/ncl/apt
https://data.geoscience.fr/ncl/Obj
ParSubs
kS
Sensor Type ﬁ"‘;‘“-
Méthods / process : https://data.geoscience.fr/ncl/ s asPart
https://data.geoscience.fr/ SenTy -
Observed properties
ncl/Proc !
e — https://data.geoscience.fr/ncl/ Propriété
methodes observée
| Date %

time:TemporalEntity ]

Objets

MGHEES
rdfs:Literal

Units of measure
-

https://data.geoscien
ce.fr/ncl/uom
15
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https://data.geoscience.fr/ncl/ObsProp
https://data.geoscience.fr/ncl/Proc
https://data.geoscience.fr/ncl/uom
https://data.geoscience.fr/ncl/SenTy
https://data.geoscience.fr/ncl/litho
https://data.geoscience.fr/ncl/litho
https://data.geoscience.fr/ncl/apt
https://data.geoscience.fr/ncl/ObjParSubs

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

River Le Rhin

Water Height

Gage height )
.~ observedProperty

procé‘du\re
ultimateFeature
Ofinterest (uFOI)

. phenomenonTime:
1 Observation 2021-10-09T00:40:00

resultTime:
. /’,/’ N
~ observer W\N\M\N\/

Station ‘le Rhin B
a Strasbourg’

2021-10-09T00:40:00
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OMS level 1 example : surface water quantity *

@fr ‘Le Rhin’, @en “The Rhine” river

* https://github.com/INSIDE-information-systems/API4INSPIRE



https://github.com/INSIDE-information-systems/API4INSPIRE

Semantics:

INSPIRE Hydrology a
Environmental Monito
Facility themes

APIl: OGC API| — FeatL

For Geospatial Featur

OMS level 1 example : surface water quantity

Which standard for which type of information

https://iddata.eaufrance.fr/api/hydroFAP|/ogc/features/collections/

OAF
d

\

sampledFeature

es description

https://iddata.eaufrance.fr/id/WatercourseLink/ 200029757
?f=application%2Feec%2Bjson

https://iddata.eaufrance.fr/id/WaterQuantityMonitoringPoint/A021005050
?f=application%2Fseo%2Bjson

Semantics

Observations & Measurement
API: SensorThings ARI
For Observation sharing

\

ring
https://iddata.eaufrance.fr/id/WatercourseLinkSequence/A0210000
https://iddata.eaufrance.fr/id/HydroNode/ 200028369 ?f=application%2Fee0%2Bjson
?f=application%2Fgeo%2Bjson
Ires —N UFol

/

ps:/Tiddata.eaufrance.fr/id/HydroStation/A021005050
=application%2Feec%2Bjson




. \
"type": "Feature”, \
\
"id": "API1885858", Stat|0n \ ]
" prapersies® 1 le.. surface water quantit
\
"properties™: { AN q y
"@featureType”: "EnvironmentalMonitoringFacility”, N
"identifier”: { \\
"value™: "https://iddata.eaufrance.fr/id/Hydrostation/AB21085058" , N
ficodeSpace™: “http://wm.ietf.org/rfc/rfc2616 ‘https://iddata.eaufrance.fr/api/hydroFAPIl/ogc/features/collections/
s
"inspireId”: {.. }, N
"name”: "Le Rhin en Suisse [Rheinhalle]”, OAF
"mediaMonitored™: [ hN
\
1 AN
"@href”: "http://inspire.ec.europa.eu/codelist/MediaValue/water” \\
\
¥ AN
1, AN
"observingCapability”: [ \\\
1 AN
"observingTime™: { AN
"@dataType”: "observingTime", httb\s //iddata.eaufrance.fr/id/HydroNode/ 200028369
"TimePeriod”: { .} N M=application%2Fgec%2B{son
3, N
processType™: { N
"@href”: "https://inspire.ec.europa.eu/codelist/ProcessTypeValue/process™ \\\
¥ . A . .
*resultNature”: { https://iddata.eaufrance.fr/id/Watercourselink/ 200029757
N _ [ .
"@href”: "https://inspire.ec.europa.eu/codelist/ResultNatureValue/primary™ N ?f=application%2Fgeo%2Bjson
¥ \
“procedure”: { https://iddata.eaufrance. frfldeaterQL,\antltvMomtormgPomtﬁAMl[}DS[}S[}
"@href”: "http://id.eaufrance.fr/nsa/5124#8", ?f=application%2Feeo%2Bjson
"@title™: "MeasuredBySensor™
}s
"featureOfInterest™: {..},
"ultimateFeature0fInterest™: [
{
“@href”: "https://iddata.eaufrance.fr/id/WatercourselinkSequence/AB210088"
b
1.
"observedProperty”: {
"@href”: "http://id.eaufrance.fr/nsa/5@94#H",
"@title™: "WaterLevel” -
¥ https://iddata.eaufrance.fi/id/HydroStation/A021005050
b ?f=application%2Fge0%2Bjson
1. =2
"hasObservation™: [ ///’/
1 el
"@href”: "https://iddata.eaufrance.fr/id/ObservationCollection/SurfacewaterQuantity/AB21005858", 7
"@title™: "A821005850 surfacewater gquantity observation collection.™ //'1/9




"type": "Feature”,
"id": "AG2leasesa”,
"geometry”: { ..},
"properties™: {
"@featureType”: "EnvironmentalMonitoringFacility”,
"identifier™: {
"value™: "https://iddata.eaufrance.fr/id/Hydrostation/AB21085058" ,
"@codespace™: "http://wwa.ietf.org/rfc/rfc26ls”
¥
"inspireId”: {.. },
"name”: "Le Rhin en Suisse [Rheinhalle]”,
"mediaMonitored™: [

{

"@href”: "http://inspire.ec.europa.eu/codelist/MediaValue/water”

1.
"observingCapability”: [
1
"observingTime™: {
"@dataType": "observingTime™,
"TimePeriod": { .}
}s
"processType™: {
"@href”: "https://inspire.ec.europa.eu/codelist/ProcessTypeValue/process™
I
"resultNature”: {
"@href”: "https://inspire.ec.europa.eu/codelist/ResultNatureValue/primary™
I
"procedure”: {
"@href”: "http://id.eaufrance.fr/nsa/5124#8",
"@title™: "MeasuredBySensor™
¥
"featureOfInterest™: {..},

Station

le : surface water quantity

“ultimateFeature0fInterest : [

{

"@href": "https://iddata.eaufrance.fr/id/Watercourselinksequence/AB2100088™

Reference to part of the river network

Y

"observedProperty”: {
"@href”: "http://id.eaufrance.fr/nsa/5@94#H",
"@title": "WaterLevel”

1.
"hasObservation™: [
1
"@href”: "https://iddata.eaufrance.fr/id/ObservationCollection/SurfacewaterQuantity/AB21005858",
"@title™: "A821005850 surfacewater gquantity observation collection.™

20



"type": "Feature"”,
"id": "AB2leasese”,
"geometry”: { ..},
"properties”: {
"@featureType”: "EnvironmentalMonitoringFacility™,
"identifier™: {
"value™: "https://iddata.eaufrance.fr/id/HydroStation/AB21885858",
“@codeSpace”: "http://www.ietf.org/rfc/rfc261e™
Ts
"inspireld”: { .. },
"name™: "Le Rhin en Suisse [Rheinhalle]™,
"mediaMonitored”: [
1

“@href”: "http://inspire.ec.europa.eu/codelist/Mediavalue/water”

1.
"observingCapability”: [
{
"observingTime": {
"@dataType”: "observingTime™,
"TimePericd™: { . }
T
"processType”: {
“@href”: "https://inspire.ec.europa.eu/codelist/ProcessTypeValue/process”
I
"resultNature™: {
"@href”: "https://inspire.ec.europa.eu/codelist/ResultNatureValue/primary™
I
"procedure™: {
“@href”: "http://id.eaufrance.fr/nsa/s12#0",
"@title”: "MeasuredBySensor™
Is
"featureOfInterest™: { .},

station jple : surface water quantity

~

rultimatal tucelfIntaracts - [

{

: "@href”: "https://iddata.eaufrance.fr/id/WatercourseLinkSequence/AB210080"
Pl
1.

"observedProperty”: {
"@href”: "http://id.eaufrance.fr/nsa/5098H",
"@title”: "WaterLevel™

1,

"hasObservation™: [

{

“@href”: "https://iddata.eaufrance.fr/id/ObservationCollection/SurfacewaterQuantity/AB21885858",

"@title™: "A@21005850 surfacewater guantity observation collection.”

21

Watercourse Link Sequence'

“type": "Feature”,
"id": “"A@2leaee”,
"geometry”: {
"type": "LineString”,
"coordinates™: [ . ]
s
"properties”: {
"@featureType”: "WatercourselinkSequence™,
"metaDataProperty™: [ .. ],
"identifier™: {
"value™: "https://iddata.eaufrance.fr/id/WatercourseLinkSequence/AB210008",
"@codeSpace™: "https://iddata.eaufrance.fr/id/WatercourseLinkSequence/"
s
“inspireld": { ..},
"beginLifespanVersion™: "2820-83-17T28:48:002",
"inNetwork™: [

1

"@href”: "https://iddata.eaufrance.fr/id/Watercourse/A---0068",
"@title™: "fleuve le rhin"

=

1.
"link": [
1

"link": {
. "@href”: "https://iddata.eaufrance.fr/id/WatercourseLlink/_200029757"

"link™: {
"@href™: "https://iddata.eaufrance.fr/id/WatercourseLink/_2@e029799"




OMS level 1 example : surface water quantity

https://iddata.eaufrance.fr/id/HydroMode,/ 200028369
H=application%2Fgeo%2Bjson

https://iddata.eaufrance.frfid/Watercourselink/ 200029757 1
?f=application%2Fgeo%2Bjson J

fiddata.eaufrance.fr/id/WaterQuantityMonitoring Point/A021005050
lication%2Fgeo%2Bjson

https://iddata.eaufrance.fr/id/Watercoy

?f=application%2Fgeo%2Bjson

ﬂUF

sampledFeature

//iddata.eaufrance.fr/id/HydroStation/A02 1005050
plication%2Fgec%2Bjson

. Watercourse Link Sequence'

“type": "Feature”,

"id": “"A@2leepe”,

"geometry”: {
"type": "LineString”,

"coordinates™: [ . ]

}s
"properties”: {
"@featureType”: "WatercourselinkSequence™,
"metaDataProperty™: [ .. ],
"identifier™: {
"value™: "https://iddata.eaufrance.fr/id/WatercourseLinkSequence/AB210008",
"@codeSpace™: "https://iddata.eaufrance.fr/id/WatercourseLinkSequence/"
}s
“inspireld": { ..},
"beginLifespanVersion™: "2820-83-17T28:48:002",
"inMetwork™: [
s 13
“@hre iddata.eaufrance.fr/id/Watercourse/A---0088",
: { P
. Reference to the entire network e Rhin
"link™: [
—
"link": {
"@href”: "https://iddata.eaufrance.fr/id/WatercourseLlink/_200029757"
il ’ Or to a specific WatercourseLink
¥
1
"link™: {
"@href™: "https://iddata.eaufrance.fr/id/WatercourseLink/_2@e029799"
3
¥
L

22



OMS level 1 example : surface water quantity

Crosswalk between APIs

‘ https://iddata.eaufrance.fr/api/hydroFAPl/ogc/features/collections/

OAF

SensorThings API

ObservedProperty
Sensor +name: CharacterString

+ - Ch rStri +definition: URI
+gg;:?ptio?ag:1‘;ra£12?51nng *description: Characterstring

: . es: ' ’
+encodingType: ValueCode properties: JSON_Object[0..1]
+metadata: Any
+properties: JSON_Object[0..1]

1 | +observedProperty

atastream +observations

Observation

+phenomenonTime: TM_Object
+resultTime: TM_Instant
+result: Any

1 +sensor
+datastrea
+name: CharacterString
. ) https://iddata.eaufrance.fr/id/WatercourselinkSequence/A0210000 g +description: CharacterString i
https://iddata.eaufrance.fr/id/HydroNode/ 200028363 =application%2Fze0%28ison +observationType: ValueCode
f=application%2Fzeo0%2Bjson +unitOfMeasurement: JSON_Object
ﬂT\ UFol oy +observedArea: GM_Envelope[0..1]
sampledFeature ’ datastreal +phenomenonTime: TM_Period[0..1]
+resultTime: TM_Period[0..1]
https://iddata.eaufrance.fr/id/Watercourselink/ 200029757 A pmpemes: JSON_Obiject[0..1]
?f=application%2Fgec%2Bjson
https://iddata.eaufrance.fr/id/WaterQuantityMonitoring Point/A021005050 Thing
?f=application%2Fgeo0%2Bjson +name: CharacterString +thing
+description: CharacterString 1
" - Noperties: JSON_Object[0..1]
L — 4 _— .
s m - = —~— 0..* +historicalLocations
HistoricalLocation
C s 0..* |4jocations +time: TM_Instant
EF g,
‘ Location 0. +historicalLocations
s +name: CharacterString +location
https://iddata.eaufrance.fr/id/HydroStation/A02 1005050 S :gﬁiggip;;!;p(?ﬁ?:éitggg 1%
?f=application%2Fgeo%2Bjson +location: Any ’
+properties: JSON_Object[0..1]

0..*

«CodeList»
ValueCode

+resultQuality: DQ_Element[0..*]
+validTime: TM_Period[0..1]
+parameters: JSON_Object[0..1]

0. +observations

[

+featureOfintere

FeatureOfinterest

+name: CharacterString
+description: CharacterString
+encodingType: ValueCode
+feature: Any

+properties: JSON_Object[0..1




-
"type”: "Feature”, S H
"id": "A@21e85858", tatl O n

e ) le : surface water quantity

"@featureType”: "EnvironmentalMonitoringFacility”,

"identifier™: {
"value™: "https://iddata.eaufrance.fr/id/Hydrostation/AB21085058" ,
"@codespace™: "http://wwa.ietf.org/rfc/rfc26ls”

¥

"inspireId”: {.. },

"name”: "Le Rhin en Suisse [Rheinhalle]”,
"mediaMonitored™: [

{

"@href”: "http://inspire.ec.europa.eu/codelist/MediaValue/water”

1.
"observingCapability”: [
1
"observingTime™: {
"@dataType": "observingTime™,
"TimePeriod": { .}
}s
"processType™: {
"@href”: "https://inspire.ec.europa.eu/codelist/ProcessTypeValue/process™
I
"resultNature”: {
"@href”: "https://inspire.ec.europa.eu/codelist/ResultNatureValue/primary™
I
"procedure”: {
"@href”: "http://id.eaufrance.fr/nsa/5124#8",
"@title™: "MeasuredBySensor™
¥
"featureOfInterest™: {..},
"ultimateFeature0fInterest™: [

{

“@href”: "https://iddata.eaufrance.fr/id/WatercourselinkSequence/AB210088"

1.

"observedProperty”: {
"@href”: "http://id.eaufrance.fr/nsa/5@94#H",
"@title": "WaterLevel”

hasObservation™: [

{

Reference to SensorThings API DataStream

"@href": "https://iddata.eaufrance.fr/id/ObservationCollection/SurfacewaterQuantity/A@21805058", 2
"@title™: "A®21805850 surfacewater quantity observation collection.™




Station

"type": "Feature”,
"id": "AG2leasesa”,
» "geometry”: { ..},
"properties™: {
"@featureType”: "EnvironmentalMonitoringFacility”,
"identifier™: {
"https://iddata.eaufrance.fr/id/HydroStation/AB21085858" ,

"walue™:
"@codespace™: "http://wwa.ietf.org/rfc/rfc26ls”

¥
"inspireId”: {.. },

"name”: "Le Rhin en Suisse [Rheinhalle]”,
"mediaMonitored™: [

{
"@href”: "http://inspire.ec.europa.eu/codelist/MediaValue/water”

1.
"observingCapability": [

1
"observingTime™: {
"@dataType": "observingTime™,

"TimePeriod": { .}

¥

"processType™: {
"@href”: "https://inspire.ec.europa.eu/codelist/ProcessTypeValue/process™

}s

"resultNature”: {
"@href”: "https://inspire.ec.europa.eu/codelist/ResultNatureValue/primary™

}s

"procedure”: {
"@href”: "http://id.eaufrance.fr/nsa/5124#8",

"@title™: "MeasuredBySensor™

¥
"featureOfInterest™: {..},

"ultimateFeature0fInterest™: [

le : surface water quantity

{
“@href”: "https://iddata.eaufrance.fr/id/WatercourselinkSequence/AB210088"

1.
"observedProperty”: {
"@href”: "http://id.eaufrance.fr/nsa/5@94#H",

"@title": "WaterLevel”

hasObservation™: [
¥ i
: "https://iddata.eaufrance.fr/id/0ObservationCollection/SurfacewaterQuantity/AB21085658",

“ghref":
"@title™: "A®21805850 surfacewater quantity observation collection.™
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SensorThings API DataStreams available I

“"walue": [
{
“@iot.selfLink™: "https://stadhydrometry.brgm-rec.fr/FROST-Server/vl.1/Datastreams(347)",
"@iot.id": 347,
"name”: "Hydrometry depth at Le Rhin en Suisse [Rheinhalle] with method Hydrometry depth measurement by electronic probe”,
"description™:| "Hydrometry depth at Le Rhin en Suisse [Rheinhalle] with method Hydrometry depth measurement by electronic probe™
et opE S T e e T A DS e T a L IO Ty e Do 2 e O e s T e

"observationType=™ T
"unitOfMeasurement™: {
"millimeters",

“name" :
"symbol™: "mm",
"definition™: “https://data.geoscience.fr/ncl/uom/491"

¥s

"observedArea”: { .},
"phenomenonTime": “2820-@9-16T@3:45:00Z/2021-88-09T15:00:007",

"properties": {
"relatedTo.FeaturesOfInterest@iot.id": 347

Is
"resultTime": "2020-89-16T93:45:90Z/2021-83-09T15:88:0021",
"ObservedProperty@iot.navigationLink": “https://stadhydrometry.brgm-rec.fr/FROST-Server/vl.1/Datastreams(347)/0bservedProperty™,
"https://stathydrometry.brgm-rec.fr/FROST-Server/vl.1/Datastreams(347)/5ensor”,
I-Server/ul 1/Datastreams (347} /Thing"

"Sensorfiiot.navigationLink”

"https://stadhydrometry.brgm-rec.fr/FROST-Server/vl.1/Datastreams(347)/0Observations”

Observations from DataStream 1

"Observationsf@iot.navigationLin

{
“@iot.selfLink™: "https://stadhydrometry.brgm-rec.fr/FROST-Server/vl.1/Datastreams(348)",

“@iot.id": 348
ter flow at Le Rhin en Suisse [Rheinhalle] with method Water flow measurement by electronic probe”,
Water Tlow at Le Rhin en Sulsse [Rheinhalle] with method Water Tlow measurement by electronic probe”,

"name": [l
"description:
“observationType™: “http://www.opengis.net/def/observationType/0GC-0M/2.8/0M_Measurement™,

"unitOfMeasurement™: {
"name": "Liter Per second”,

“symbol™: "1/s",

"definition™: “"https://data.geoscience.fr/ncl/uom/541"

¥

"observedArea”: { .},
"phenomenonTime": “2820-@9-16T@3:15:00Z/2021-88-09T15:00:002",

"properties": {
"relatedTo.FeaturesOfInterest@iot.id": 348

"resultTime":
4y Tl
T

Is
"2020-989-16T@3:15:@0Z/2021-08-09T15:00: 802",
"ObservedProperty@iot.navigationLink": “https://stadhydrometry.brgm-rec.fr/FROST-Server/vl.1/Datastreams(348)/0bservedProperty™,
"Sensorfiiot.navigationLink™: "https://stadhydrometry.brgm-rec.fr/FROST-Server/vl.1/Datastreams(348)/Sensor™,
Ly ainoao e -
= - ]
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s s aats
tobservations@iot.navigationLink“: "https://stashydrometry.brgm-rec.fr/FROST-Server/vl.1/Datastreams(348)/0bservations”
Observations from DataStream 2




OMS level 2 example : surface water quality (samples)*

Continuous-Flow ~ Nitrate in Water
Rivel Analysis (CFA) ya
u.I"t‘i‘rhateFeature proceaure:-. / observedProperty

Ofinterest (UFOIy .

Observation
LabAnalysis
Water quality '
station
SamplingPoint 51 mg NO3- /I
result
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* https://github.com/opengeospatial/WaterQualitylE



https://github.com/opengeospatial/WaterQualityIE

OMS level 2 example : surface water quality (samples)

Semantics
® French national surface water quality data base (chemical concentrations)*— complete model

River

samples

|\

Water quality
station

\ 0
Water quality /

sampling point

Sampling act

Analysis

Environmental
conditions
related obs

Result...
Sub-sample

Analysis

27 Analysis

Result...



OMS level 2 example : surface water quality (samples)

Semantics
® Simplified (implemented) model => mapped to O&M and existing standards

River

sampledFeature

. fOi relatedObservation
Water quality relatedSamplingFeature >l — sps,j

relatedObservation Result...

relatedObservation

relatedObservation Analysis ]
Environmental Result
conditions esutt...
(related obs)
Observation
Observation result
Other fOls on the side (ex : river pertains to river basin) : HY_Features @ Béusciences pour une Terre durable
OMS Observer / INSPIRE:EF associated information h rg I I I




OMS level 2 example : surface water quality (samples)

Linked Data

® As much as possible : URIs on Featurelnstance (and ?ObservationCollection / Observation?) AND controlled
vocabularieg (observation method, observed properties, ...)

River o?s\
sampledFeature @\
latedSamplinaFeat v fOi relatedObservation
; relatedSamplingFeature
Water quality pling Pl — svs,j

relatedObservation Result...

relatedObservation

relatedObservation Analysis ]
Environmental Result
conditions esutt...
(related obs)
Observation
Observation result
Other fOls on the side (ex : river pertains to river basin) : HY_Features @ Béusciences pour une Terre durable
OMS Observer / INSPIRE:EF associated information h rg I I I




OMS level 2 example : surface water quality (samples)

OGC APlIs
® Simplified (implemented) model => mapped to OGC API + ST API (other not done because of time)

N

River .
pE* ee® o
sampledFeature ?G 6“ P~
. relatedObservation
relatedSamplingFeature fOi
Pl Analysisj
relatedObservation Res P?
A

relatedObservation

relatedObservation Analysis ]
Environmental Result
conditions esult...

(related ohs)X2

g\

Observation

Observation result

Other fOls on the side (ex : river pertains to river basin) : HY_Features

Géosciences pour une Terre durable

OGC API - Features @hrgm

OGC SensorThings API

OMS Observer / INSPIRE:EF associated information




OMS level 2 example : surface water quality (samples)

OGC APlIs
® Simplified (implemented) model => mapped to O&M and existing standards then ST API

N\

River &
e,
sampledFeature ?ea ‘36\‘

relatedObservation

Water quality ’l Analysis \O QO
DTN aL
R N.
2
)%

relatedObservation

relatedObservation Analysis ]
Environmental Result
conditions esult...
Observation
Observation result
Other fOls on the side (ex : river pertains to river basin) : HY_Features . @ Béusciences pour une Terre durable
SensorThings hr m
OMS Observer / INSPIRE:EF associated information API| classes g




OMS level 2 example : surface water quality (samples)

OGC APlIs
® Chemical concentration - Simplified (implemented) model => mapped to ST API

ObservedProperty
Sensor +name: CharacterString
- +definition: URI
:::::en:pﬁm‘ ctl&mmng +description: CharacterString
+encodingType: ValueCode
+metadata: Any 1 +observedProperty
, | +sensor
0..* | +datastre .
" - Observation
+ i
losteams +name: +phenomenonTime: TM_Object
0.* |+ ] terstri 3 \* \ +observations | *TesultTime: TM_Instant
" Type: Valu \_ +result: Any
nm s WfOfMeasurement: Ji 1 0.+ |*resultQuality: DQ_Element[0.."]
] +al edAs M E 0..1] +validTime: TM_Period[0..1]
h—d o ! . .
+datastreams |+ re‘a:qm_lﬂeﬂod[u"n +parameters: NamedValue[0.."]
Ity |_Period(0..1]

\ “g . "‘la o,.+| *obsevations

( +thing
WP -
Thing
“\ : CharacterString +things 1
wo . iption: CharacterString 1 +featureOfinteres
. rties: JSON_Object[0..1] i
‘ \ ! |_Object(0..1] o ) ;Sj:’:é‘:; FeatureOfinterest
N
. e M ao 0.5 1 +things 0. *historicall.ocations +name: CharacterString
@\ 2 HistoricalLocation +description: Characterstring
— +encodingType: ValueCode
0.* |4iocations +time: TM_Instant +feature: Any
Location 0. +historicalLocations
+name: CharacterString +lacation
e it .

+encodingType: ValueCode 1.
+location; Any

\ 4

@ hBe‘osu‘ences pour une Terre durable
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@Uppsala Universit

-
& (Class: Segment

il 4 Properties
General

| 4 Responsibilities

s Reguirements
Constraints
Scenarios
Files

4 Related

Links

Architect (EA) project

1°/ Conceptual Model

Mame:

Segmenﬂ

BT UM =i x*@&

Coherent set of diameter and drillingiMeihad. Each time one of those
two elements changes it's a new segment.

33

semantics

Meas

+ SmplngTime: Tamelnctant

casurement
mplingMothadType

EPOS : Multi-standards integration in an Enterprise

R

Ucence

e | |

Measurement

eatureOfnteres V1

srefstedObsanvaton ,0.%
W

bbb e

Dritler DrilingCam paign
I + name: char
\ 1 Lj 0.1
X /

BorchabeAszodation

roke: RoleType

scrafte
Plattorm

o.+|* description: char
name: dhar
* type:char

sdrafte

ConstructionElem ent

+ fom:int
* subtype: char
- 1ot




EPOS : Multi-standards integration in an Enterprlse

Browser x

Architect (EA) project mo + e = .

Project Context Diagram Resources

2°/ Logical Model built on standards 4 B rpos .

A EPOS_GIM

® Note : This example uses the previous EA-SVN connexion b @8 UML_Conceptual
[ | =applicationSchema» EPOSLite

O NOW we use EA “Reusable Assets” I i =applicationSchema= UML_Logical
4 GWML2
«Application Schema» AguiferTest

«Application Schema= Constituent
=Application Schemas Flow
=Application Schemas Well

[

[
I =Application Schema= WellConstruction
«Application Schema» GWML2-Main
b oo {}
B GWMLZ - Package Dependencies (External)
B GWMLZ - Package Dependencies (Internal)
4 HallowWorld
I» fE=a CommonlsagePackages
4 B NSPIRE Consolidated UML Madel

Standards IntrOduced In 1 Foundation Schemas

1 {8 Generic Conceptual Model
the « 3_Interoperability_toolbox » - DB e T
presentation b el
{8 Elevation
B Geology
8 Land Cover
i Orthoimagery
b B3 Annex i
4 B8 150 TC2N
[ iEa Package Context Diagrams
i B3 150 00639 Language Codes
i 83 150 03166 Country Codes
[ {8 150 6709 Standard representation of geograp
34 i 483 150 19101 Reference madel
— [ dEa 150 19103 Conceptual schema language -

@Uppsala Un‘ijlersit



EPOS : Multi-standards integration in an Enterprise

Architect (EA) project

2°/ Logical Model built on standards

sam plingFeature::
Sam plingF eatueomg o

LocationMics.soent Mee radfypeiomn

sFeatureTypes
speamen:SF_Speamen

mithe, GR_Faxue, GM_Envalar): 5F_Spcimon

]
Bl 8

2 = o a

5 = & - = G

wioat Yo
Sampie

@Uuppsala Uni

!

In the logical model, the Borehole, Segment,
Sample cascade from step 1°/ is modelled

building on classes
from Observations & Measurements

Géosciences pour une Terre durable

rgm



SF_SpatialSampling Feature

ufeatureTypen
Borehole

I S s T G T S Sl S S e

wproperty»
accessibleDepth: AccessibleDepth [0..1]
boreCollarPositionalAccuracy: Measure [0..1]
boreholeUse: BoreholeUse [1..%]
custodian: Custodian [0..%]
legalAccesslevel: MD_LegalConstraints
length: Measure
lifeCyclelnfo: LifeCycleinfo [0..1]
locationMeasurementMethod: LocationMeasurementViethodTypeTerm
operator: Operator [0..%]
purpose: Purpose [1..%]
referenceElevation: Elevation
startPoint: StartPointTypeTerm
status: BoreholeStatusTypeTerm

«FeatureTypex»
WellConstruction::BoreCollar

+bholeHeadworks

L —=
1.#

+ 4+ 4+ +

«property, voidables
collarElevation: DirectPosition [0..¥]
collarElevationType: Col larEl evationTypeTerm [0.1]
collarHeadworkType: HeadworkTypeTerm [0..1]
collarLocation: GM_Point [0..1]

+bholeConstruction',0_*
"d

«FeatureTypes
WellConstruction::
WellConstruction

+collarSeal WD..I

upropertys
ConstructionComponent

«FeatureType»
WellConstruction::SealingComponent

«property, voidable»
+ sealingMaterial: SealingMaterialTerm [0.1]
+ sealingType: SealingTypeTerm [0..1]

36

EPOS : Multi-standards integration in an Enterprise
Architect (EA) project

2°/ Logical Model built on standards

In the logical model, Borehole is a subtype of
SF_SpatialSamplingFeature from
Observations & Measurements ...

... and Borehole constructions elements
from step 1°/ are reusing classes
defined in GroundWaterML2.0

@ hBe‘osu‘ences pour une Terre durable



Are you too busy to improve?

We are
too busy

s.grellet@brgm.fr

Hakan Forss @hakanforss http://hakanforss.wordpress.com

This illustration S inspired by and in part derived from the work by Scott Simmerman, *The
Square Wheels Guy™ http://vwww.performancemanagementcompany.com/



\ Thanks to Kathi Schleidt

Hélene Bressan Kathi@DataCove.eu

h.bressan@brgm.fr

Hylke van den Schaaf
hylke.vanderschaaf@iosb.fraunhofer.de
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