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Open Geospatial Consortium (OGC) ?

' What is OGC?

A hub for thought leadership, innovation, and standards for all
things related to location

Our Vision

Building the future of location with community

and technology for the good of society

Our Mission

Make location information Findable, Accessible,

Interoperable, and Reusable (FAIR)

Our Approach

A proven collaborative and agile process combining consensus-based

standards, innovation project, and partnership building




Open Geospatial Consortium (OGC) ?

Who Are Our Members?

Commercial

Business Development

Competitive Technical Advantage

Government

Global: Brand Exposure

Funding for Innovation

Innovation & Market Support
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International Partnerships
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Applied Research Partners

Funding for Innovation

International Collaboration
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OGC Interoperability Experiment (IE) ?

e OGC Innovation Continuum

Innovation Roadmap
Development( What)

&
Innovation
‘ Cycle
w,
¢

Innovation Roadmap
Execution (How)

DWG
discussion

SWG

formation

Standardization Standards
Cycle development

DWG/SWG
Presentation

Interest
gathering

\

Géosciences pour une Terre durable
“ Fraunhofer @ b rg m

10SB




OGC Interoperability Experiment (IE) ?
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OGC Interoperability Experiment (IE) ?

e Applied research initiative led by OGC members and supported by OGC staff

=> Most of the time building on the current standards and best practices : the ‘OGC Baseline’ (pushing them to
their limits / applying them to a new domain)

o Non-OGC member participation is allowed (usually as observers)
=> In several IEs: GitHub + mailing list + meetings are open
=> so the ‘observers’ can be really active

e Results documented in Engineering Report(s) or other OGC documents and generally used to define new
Standardization work.

=> Some lead to Change Request to the ‘OGC Baseline’
=> Some to Best Practices in applying it

=> Some fill in gaps in the ‘OGC Baseline’ proposing document ready for the standardization process: exactly
what happened to all the WaterML2.0 series of standards

=> Most important : it's during the IE that the group decides what the output of the IE will be : through
experimentation

\
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OGC Water Quality IE set up

e Third time the topic is proposed within the OGC Hydro Domain Working Group

e Enough momentum and interest from parties (including international organisations such as WMO, UNEP,
WHO, UNESCO) reached

=> WMO-UNEP-WHO-UNESCO Water Quality workshop in March 2022 (29-31)
https://external.ogc.org/twiki_public/HydrologyDWG/WaterQualityWorkshopSprint2022
=> confirmation of the necessity and organizations interest. Identification of interested parties and IT challenges

Discussion on the best approach => an OGC Interoperability Experiment

o Water Quality IE inception
=> Charter, call for participation, kick-off- (20/09/2022)
Since then :

- Starting point : https://github.com/opengeospatial/\WaterQualitylE
- Weekly meetings
- Shared material
- Rolling meeting minutes document,
- One focal point for UML models
- Shared deployment documentation initiated
- Note : shared images in that presentation represent Work In Progress currently belng tested

the Engineering Report will summarize the group conclusion



https://external.ogc.org/twiki_public/HydrologyDWG/WaterQualityWorkshopSprint2022
https://github.com/opengeospatial/WaterQualityIE

Use Cases identification and work methodology

Or Fol Type: Water (Surface and Ground together at this
g stage)

Observed Physical

Property Quantity oroperties Chemistry Biology
group

Samples Here a:ta 1 ) s

supportto
Method Sensors WwaQ
Hydro Models
Remote
Sensing

Fol = Feature Of Interest = the real world phenomenon on which observation is made
e Water Quality Use Case prioritisation
o  Physical Properties (ex : Température, Conductivity), Chemistry
o+ Water Quantity as a support to Water Quality
o Out of scope this IE : Biology (taxa observation), Hydro Models, Remote Sensing
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Use Cases identification and work methodology

Rationale (per Use Case)
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Conceptual Modelling

29.74
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Conceptual Modelling

o Step 2°/ Identify the standards in the OGC standard baseline to build on

2 OGC-WMO water standards : GroundWaterML2.0 & HY _Features
THE OGC-ISO for Observations & Samples : ISO 19156:2023 :

Observations, measurements and samples
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Conceptual Modelling

o Step 3°/ Express domain needs according to the OGC standard baseline

=> Almost everything is in, just need to agree on how to use it
=> mainly “Object diagrams exercise” to document the use of the standards
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Conceptual Modelling

e Backbone to build on: Observations, measurements and samples

«interface»
Procedure .
0..* +observingProcedure 0..*\|/+observer
«interface» «interface» +observableProperty o «interface» +observer
ObservingProcedure ObservableProperty Observer
0.* 0.* 0.*
1 /|\ +observingProcedure 1 +observedProperty +observer /|\0..*
+deployment\|/p..*
0..*\|/ +relatedObservation 0..*\|/ +relatedObservation
g +deployment
From SO 19103 Conceptual schema [context: GenerlcNam} [context: GenencNam} 0.% Deployment
language - Any type «interface» P ) 0..*
? rtext:-GenericName:
Observation
Domain +relatedObservation
< + phenomenonTime: TM_Object 0..*
1. \L+feature0ﬂnterest + resultTime: TM_Object = T |
«interface» 1 Range |+ validTime: TM_Period [0..*] Mepsiiiheddirbasalontils |
+relatedObservation
Any — Tk +relatedHost 0..*
{/rec/obs-cpt/Observation/observedProperty-con} -

{/rec/obs-cpt/Observation/observerhost-con}
{/rec/obs-cpt/Observation/observingProcedure-con}
{/rec/obs-cpt/Observation/result-con}

context: GenericNamae

+relatedObservation

{/rec/obs-cpt/Observation/uom-con}
context: GanericNam
+relatedObservation 0..*

{/req/obs-cpt/Observation/uom}
13
Conceptual Observation schema

«interface»
Host




Conceptual Modelling

e Backbone to build on: Observations, measurements and samples

From 1SO 19156 Observations and measurements - Conceptual observation schema

+relatedObservation 0..*
context: §gnericNam

«interface»
Observation

«interface»
Procedure

+ phenomenonTime: TM_Object
+ resultTime: TM_Object
+ validTime: TM_Period [0..%]

I [context: GenencNam}

T
Domain 0.* +relatedObservation

«interface»
SamplingProcedure

From ISO 19103 Conceptualschema

language - Any type «interface» +samplePreparationStep g+ sinterin

PreparationStep PreparationProcedure
0.* +processingDetails

0..*/|\ +preparationStep

+featureOfinterest\|/1..*

«interface» 1.*
Any > +samplingProcedure  +samplingProcedure
+featureOfinterest
1..*/|\+sampledFeature
1 @ +preparedSample +sampling \|/0--*
«interface» +sampling 0..* «interface»

< 1

«interface» +sample 0.*
Sample Sampling p
-
il 0.. +sampler

context: GRnericNam

context: GanericNam)
+relatedSampling 0..*

+relatedSample 0..*

14
Conceptual Sample schema




Conceptual Modelling

Work organised around the identified UseCases

Everything available online : https://umltool.ogc.org/login.php
e  Follow this path /OGC IEs/ WaterQuality |E/ WaterQuality Instance

Ground Water (GW)
e  GW._InSitu_QuantityObservation
e  GW._InSitu_QualityObservation
e  GW_ExSitu_QualityObservation

Surface Water (SW)
e SW._InSitu_QuantityObservation
e  SW._InSitu_QualityObservation
e SW_EXxSitu_QualityObservation

\
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https://umltool.ogc.org/login.php

Conceptual Modelling

e 2 modelling patterns
e GW._InSitu_QuantityObservation < > SW_InSitu_QuantityObservation

In situ sensor
GW_InSitu_QualityObservation < > SW_InSitu_QualityObservation

e GW_ExSitu_QualityObservation <> SW_ExSitu_QualityObservation Ex situ = Laboratory

\
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Conceptual Modelling €S0,

o GW_InSitu_QuantityObservation (water level)

Observing
Proced_u_r

ervingProcedure.

[ Observed
Property

welg Y ]
Sensor
Observing

e Observation &
Hydro Geo Unit | Result

Sensor

\ +abserver
\ +deployment

+prowmatereatureOfinterest

eeeeee

Spatial Sample

\ X /
\ “deploymert i
ooooo

} bt host /

(OtherSensorDeployment: Deployment
mertiime = (202301171
5 “Oeployme
- Well :
fevationh 0.1] e Rl
+  de 0..*]
. 208012)




Conceptual Modelling

o GW_InSitu_QuantityObservation (water level)

\ =

Tink = bty

//data.geoscience.fr/

:ObservingProcedure
o link: URI [0..%) = httpsiff
observingProcedure S

link = https://data. geoscience.fr/ncl/ObsProp/ 36|

[Tieveserios

validTime

] resuttim 100

parameter phenomenon ime = 2023101570000

Abstroet ObservationCharacteristics SR bstractObservationCharacterrtics
EoRtanipy AN nTye Bl name = Complément de Fentié NV2 : Formations plio-quatemsies de a Danes : Aatrack
parameter: NamedVakae (0.7) e i iy + paramster: NamedValue (0.
pheromenoaTime: TM_Obiect (0] = :

resultQuakty; Any (0.,
resultTime: TM_Obgec
dTime: TM_|

+ phenomencaTime: TM_Object [0..+] = 2023101570000
erest - eproperty, voidables imaterestureOfinterest + resuhaualty: Any fo.
—% e ¢ fesultTime: T_Ot

» + valdTime: TM_P

" utimateFeatur

23101570000
2023101570000

g
+ gwuntRecharge:

charge [0..*]
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gwUntProperty: OM_Observation 0]

nf0.]

N
2
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-
nSity_Sampling: Sampling b
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bserver
+ ok URI0.4] gty +sampling
+ location: Geometry [0..1)= GM_Rost + mk: URI 0.4
-AbstroctSompiing sane
o parameter: NamedValue (0.")
+observer +  sampiingLocation: Geometry [0.1]
+ tme: TM_Objea [0..] * 119771005
+deployment
WaterQuantityDeployment: Deployment
referencetlevation « Referencetievation] /
relativeSensorDepth = some numeric value:
deploymentTime = (19771009
sAbstroctDeployment
+ deploymentReason: Characterstring [0.]
+ deploymentTime: TM_Objes [0.] = 15772008
3 “+deployment
+host
+host <host
(
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< elevation: DirectPosttion [0.1] = 225 et BRI 7
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< elewat o Elevationh 1l il V link URI(0.7]
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+  deploymentReason: CharacterString [0..*]

+ deploymentTime: TM_Objez [0..%] = [20230117-]




Conceptual Modelling

o GW_InSitu_QuantityObservation (water level)

507AC00: GW_iydrogeounit
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Conceptual Modelling

o GW_InSitu_QuantityObservation (water level)

‘S07AC00: GW._

nama = Complément da Fentré NV2
\dentifiec = https://data.geascience.fr/d/nydrogeounit/SO7ACO0

eproperty, voidadles
<GW._ HydrogeoUiit
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tVulnerabilty: OM_Observation [0..¥]

5://data.geoscience ffhelProc/34
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r
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N,
/,
W S@ns
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s/ foge. ... hom
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nk: URI [0..°]
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“obsenver|  waterquantitysensor

location = GM_Point

referencetlevation - Referencetiev
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:Deployment

+ link: URI 0.7

ssbstroctDeployment
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8
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0.7
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fer = BSSOOTREWW

+ depthReferencepoint: dataType
+ elevation: measureType

2Host
+ ks URIf0.°]
location: Geometry (0.

e

:AbstroctObservationCharacterlstics

s et

bservationType [0..%
parameter: NamedValue [0..7

ShenomenonTime: TM_Object 0.
esultQuality; Any [0.."]
esultTme: TM_Obiect 0.
idTime: TM. .

2023111970000
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‘ Dightal recording: ObservingProced:

s

o GW_InSitu_QualityObservation (temperature) => same pattern

k= itpsfGata geoscience fr/nclProc/

ObservingProcedure
v link: URI[0..%) = Mipsy//data.ge.
+observingProcedure +observngProcedure
s -
e WaterTemperature: ObservableProperty
ok = itps:/fdata.geoscience S/ ObsM/187
speciic dataType
Insituobsi: Observation
Timesenes

depthReference:
1ps//codeListRepo/.

+
+0bservabIEPrOPEY .. Ghcervableproperty
+ lik: URL[0..%] = htt ge

e
validTime = [20230
resultTime = 2023011071
phenomenoaTime = 20230110T1537

5371

it S
parame
507AC00: 6W, AbstractObservationCharoctersics
Complément de fentzé NV :Formations plo-quatemsresde a Danes m e £
2 e ©
b

name

\dentifer - https//data.geoscience.fr/c/hycrogeount/S07ACD0

Aot el
observationType: Abstract
Namedvahie 0.1

+ultimateFeatureOfinterest
B resultTime: TM_Object 0.

+ valdTime:

+ parameter
+ sproperty, oidablex
i G, Hydrogeounit
At 4 gwUnitDischarge: GW_Discharge [0..%]
sobserving Capabilty rAaks et il g
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! +result
-
82'C
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WUNItProperty: OM_Observation [0..4]
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+proximatere

N ~

R
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-Observer
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+ Ik URI [0, M

Jsample s Any 0.

wle
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parameter; Namedvaluz 0.)]

\ + samplingLocation: Geometry [0..1]
+ tme: TM_Obp 0..2] = (157710051
N sdeployment L i J
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WaterTemperaturet ot: Deployment
referencet evation - ReferenceElevation]
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deploymentTime = (19771003-
Deployment
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4 deploymentResson: CharacterString 0.
+ deploymentTime: TM_Objez [0,
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i
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o GW_InSitu_QualityObservation (temperature) => same pattern
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Conceptual Modelling

o GW_InSitu_QualityObservation (temperature) => same pattern

507AC00: GW_iydrogeounit
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onceptual Modelling

o GW_InSitu_QualityObservation (temperature) => same pattern

\ e

Complément de Fentité

- o s Daes
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e SW._InSitu_QuantityObservation (river flow) => same pattern

| Observing
7 ‘Pyocedure

+observingProcedure +observingProcedure T~

Observed LobservableProperty \\\\\\\\\' 7/ \
mmmhlsm@% Property o g NGNS -
Station & - Observation &
Oiensqr e e Result
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~ sobserver ooserver \ A
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+observer
+deployment
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N\ Deployment

+deployment
+host. +host

z:EnvironmentalMonitoringActivity
+ inspireid: identifier

\ oth
deploymentTime = [19640117-]

Water Quantity P

+ link: URI [0..*] =
Stat|on ::AbstractDeployment SRR

+ deploymentReason: CharacterString (0..*] + link: URI[0.*]
4+ deploymentTime: TM_Objet [0..%] = [19540117] + location: Geometry[0..1]
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+ responsibleParty: RelatedParty
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e SW._InSitu_QuantityObservation (river flow) => same pattern

Flow by probe:

link = https://www.someRepo/AutomatedProbe

::0bservingProcedure
+ link: URI [0..%] = https://www.som.
+observingProcedure +observingProcedure
River flow: ObservablePro|
perty ~—_
link = https://someVocabRepoy/../WaterFlow. \\ FlowObservationA: Observation
+ depthReference: Specific dataType Xeep i phenomenonTime = 2023030771140
+observableProperty :.opservableProperty ———— validTime = [20230307T1140-]
link: URI [0..%] = https://somevoc... T oem———— resultTime = 2023030771140
ObsCap1: ObservingCapability -
P i bstroctObservationCharacteristics

parameter = | — 1+ obsenvationType: AbstractObservationType [0..%]
+ parameter: NamedValue [0..*

zabstroctObservationCharacteristics e + phenomenonTime: TM_Obpd [0..+] =20230307T1140
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+ resultTime: TM_Object 0..7] B S T sresult
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o 114,6 mA3/s

vobserver|  waterflowSensor: Observer +observer
location = GM_Point
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+ link: URI [0..*]
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deploymentTime = [19640101-] Abstractsampiing bt
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+:Deployment + time: TM_Object (0..1]

+ link: URI [0..%]

:AbstractDeployment +sampling

+\ deploymentReason: CharacterString [0..%]

+ ploymentTime: TM_Object [0..*] = [19640101-]

+deployment
+host +host| +host
«:EnvironmentalMonitoringActivity
+ inspireld: identifier Station Orléans [Pont Royal] {Loire}: Host oth
I =
«voidable» link = http .hydro.eaufranc deploymentTime = [19640117-]
EnvironmentalMonitoringActivity T
ctivityConditions: C 4 ———+ depthReferencepoint: dataType
+ activityConditions: CharacterString i
B i Othersensor: Observer
e T o + elevation: measureType = 10 iy s T | | Shememondhener
+  boundingBox: GM_Boundary [0..1] siHost bstractDeployment | zobserver
ineRe: 2 link: URI [0..%] = 7 a ]

+ nn!ueﬁ snupvc% URL[‘?» 1 N : :o"(a”;:\‘_[gec;m" é/;]“"w e + deploymentReason: CharacterString [0..%] + link: URI[0..*]
+ responsibleParty: RelatedParty o ry +  deploymentTime: TM_Objet [0..%] = [19640117] + location: Geometry[0..1]




Conceptual Modelling

e SW._InSitu_QualityObservation (temperature, pH) => same pattern

Observing
Procedure

+ Tink: URT[0.. 7] = REtps://Wiww.nem... ]

Observed
Property . T

Station & - — & — 8
Sensor -

Observing
Capability

+  validTime: TM_period [0 ]

pace 90 WaterTempe £5enso. bser >
+observingCapability \ S S N

Insitu_Sampling: Sampling

2:Sampling
+ link: URI [0..]

o

“:AbstractSampling

Observation & Result

Spatial Sample
Deployment

ee———

+:EnvironmentalMonitoringActivity
+ inspireid: Identifier

—

atureOfinterast l OthersensorDeployment: Deployment

«voidable»

| deploymentTime = [20230117-]

Water Quality
Station

| =Deployment
+ link: URI [0..%]
:zAbstractDeployment

+ deploymentReason: Characterstring [0..*]
+ deploymentTime: TM_Object [0..%] = [20230117-]

OtherSensor: Observer




+observingCapability

+ultimateFeatureOfinterest

Waterbody

Water
Quality

+ultimateFeatureCfinterest

+observingCapability

0ObsCapDO:

ObservingCapahility

/,/
tfeatureOfinterest

pledFeature

+sampledFeature

~

+proximatefeatureOfinterest

Conceptual Modelling

S +sampling

+featureOfinterest

Material
Sample

o SW_ExSitu_QualityObservation (ex : Dissolved Oxygen, pH)

€ N

Observation &
Result

pH
| Observation &
Result

AU

+observingProcedure

‘ a

Observing
Procedure

+observingProcedure

)

)
DO B

Observed
Property

Observing
Procedure

Observed
Property




+observingCapability

Conceptual Modelling

RawsamplingAct: Sam)

samplingLocation = GM_Object

[ +sampling

/
/H\us: +ultimateFeatureOfinterest HeatureOfinterest  +ProimateFeatureOfinterest ;féammmmerm
s
LOIRE & Loire Ri Spatialsample at
JARGEAU_WQ_Statio . °J\'I°""‘Bo" +sampledFeature the Station:
WQ_Host Y Watariod( spatialsample
ifig = —
identier = 04050000 entihe identifier =

+observingCapability

ObsCapDO:
ObservingCapahility

+ultimateFeatureOfinterest | 4sampledeature

+proximatefeatureOfinterest

+relatedSample

+relatedSample

RawSample:
MaterialSample

+relatedObservation

o SW_ExSitu_QualityObservation (ex : Dissolved Oxygen, pH)

DissolvedOxygenObsA:
-

Observation

resultQuality = preliminary
resultTime = 2020-04-17
phenomenonTime = 2020-04-17

+result
9.2 mg(02)/L

| resultQuality = preliminary

srelatedObservation  resultTime = 2020-04-17 —

phenomenonTime = 2020-04-17

+result

| pH_ObsA: Observation |

DissolvedOxygen - Optical method
with probe (NF IS0 17289):
ObservingProcedure

fink = https://id.eaufrance.fr/met/S33

+observingProcedure

edProperty

ﬂ DissolvedOxygen: ObservablePro) l
l link = ":Kps:/,-’»d.oauhan(e.h/W/Bll;

pH determination (NF EN ISO 10523):
ObservingProcedure
+observingProcedure

/,/{ link = https://id.eaufrance.fr/met/814

+observedProperty

03} pH: ObservableProperty

link = https://id. eaufrance.fr/par /1302




&,
. it
Conceptual Modelling IS

o GW_ExSitu QualityObservation (ex : Nitrate, Arsenic) => same pattern
] — e Observing
\ | Procedure
Nitrate
/ Observation & || Observed
// ages = Result Property
Well ' ) (" Spatial | |
[ . qur?geo unit / [ Observing
. £ ~|__Procedure
\\\\ o \\x
\3 Observed .
o) Arsenic Property
o Observation & |
Result
~ A
5 // ////
T = ;J// // 3




onceptual Modelling

GW_EXxSitu QualityObservation (ex : Nitrate, Arsenic) => same pattern

ObsCaphitrate:
ObservingCapablity RawSamplingAct: Sampling,

parameter = (" Deth": 14,"wom’ m"}

T NitrateobservingProcedure:
ObservingProcedure

NitrateObsA: Observation

>
identifier = XY resultQuality = validated
time = 2011-11-14 resultTime = 2011-11-16
samplingLocation = GM_Object phenomenonTime = 2011-11-14 L
- N 7 1
[+sampiing srelatedObservation \ .
| \ Nitrate{1340} NO3: ObservableProperty
‘ \ link = https://id.eaufrance.fr/par /1340
e sprovimateFeatureOfinterest . | / )
& sfeatureOfinteres;
gimateFeatursOfinteres . - NO3 my
+ultimateFeatureOfinterest eatureCimersst
Well_BSSOO1REWT: WQ_Host L - Setiiiare t :
e + value: Decimal =222
spatialsample at
identifier = BSSOO1REWT SOTAC00: GW, eounit W +  uom: Characterstrng = mg/L.
name = Complément de l'entité NV2 : Formations plio-quatemaires e la Dorrbes spatialsample
it \dentifier = /e 00
= \ +proximateFeatureGfinterest  +relatedsample
sultimateFeatureOfinterest ArsenicObservingProcedure:
ObservingProcedure
/
| //
S tedsample | +sampe .
+observingCapability ~ % -
C . AsObsA: Observation
bsCapAs: Materialsample resultQuality
observingCapabiity = J phenomenor
E +featureOfinterest resultTime = 2011-12-15
" —
helstedobservation \ yd
needs sub-sampling for \
Arsenic [+ preparationS tep //
acd stwbllsaton)
DONE!
+ valve: Decimal =

AS Subsampling:

Sampling

Acid stabiization:
preparationproadure.

AN

tureOfinte
~

+preparationProcudur

As Sample:
Materialsample

+preparationsteps

As Prepstep:
Preparationstep.

uom; Characterstarg = pg/L

rest




Physical model -> Mapping to SensorThings API

1. Map matching concepts
Monitoring Facility — Thing + Location
Observed Property — ObservedProperty
Observation Collection — Datastream

(e]

N
2
g 0 0 0 0 o0

o O O O

Observation — Observation

Observer — Sensor

Sample — FeatureOfinterest

missing Classes

SampledFeature (River)?

Deployment?
Sampler?
ObservingProcedure?

ObservedProperty

Sensor

+id: <<idType>>
+ name: String
+ description: String

+ encodingType: String
+ metadata: <<any>>

+ properties: JSONObject

1

ASensor

Datastreams

+id: <<idType>>

+ name: String

+ definition: URI

+ description: String

+ properties: JSONObject

ObservedProperty

Datastreams
*

Datastream

Thin? ¢

Thing

+id: <<idType>>

+ name: String

+ description: String

+ properties: JSONODbject

0..* Things
Locations 0..

Location

+id: <<idType>>

+ name: String

+ description: String

+ properties: JSONODbject
+ encodingType: String

+ location: <<any>>

>+ id: <<idType>>

+ name: String

+ description: String

+ observationType: ValueCode
+ unitOf

*| + observedArea

+ phenomenonTime: TM_Period [0..1]
+ resultTime: TM_Period [0..1]
+ properties: JSONObject

Observations

'n

Observation

~ Fraunhofer

10SB

'Datastream

!

+id: <<idType>>

+ result: <<any>>

+ phenomenonTime: TM_Object
+ resultTime: TM_Instant [0..1]

+ validTime: TM_Period [0..1]

+ resultQuality: DQ_Element [0..1]
+ parameters: JSONObject

Observations,

FeatureOfinterest

FeatureOfinterest

+id: <<idType>>

+ name: String

+ description: String

+ properties: JSONObject
+ encodingType: String

+ feature: <<any>>

Géosciences pour une Terre durable
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SensorThings API 1.1 — Water Quality s

ObservedProperty
River? Sensor +id: <<idType>>
+ name: String

(SampledFeature) +id: <<idType>> + definition: URI

+ name: String + description: String
De p I Oyme ntr) + description: String + properties: JSONObject

+ properties: JSONODbject AObservedPropert
Sam p ler? + encodingType: String ] perty

R + metadata: <<any>> Datastreams
ObservingProcedure? KSensor 0y
1
Datastreams Datastream -
0.* [ \ Observation
Observations | + id: <<idType>>
B 0. | + result: <<any>>
Thing o ‘Datastream ”"| + phenomenonTime: TM_Object
Datastreams i i 1 + resultTime: TM_Instant [0..1]
1 0.* Tlme series + validTime: TM_Period [0..1]
i + resultQuality: DQ_Element [0..1]
ibiny + parameters: JSONODbject
{ \ N J ObservationsA
0.*

FeatureOfinterest
\Al

10SB

FeatureOfinterest
Host e N
Sample
‘ +Location
\_ )\ = Fraunhofer t +Sampling




Extending the Sensor
+ Deployment
+ QObservingProcedure

STA 1.1 WQ-IE - Sensor Extensions

+ description: String
+ encodingType: String
+ metadata: ANY
properties: Object 1
y

Sensor
1

Deployments

L

Deployment

+ name: String

id: Int64

description: String
properties: Object

reason: String

atDepth: Decimal
depthUom: String
deploymentTime: TM_Object

Deployments
0.

Host| Thing
Iy 1
Thing
id: Int64
+ name: String
+ description: String
properties: Object

Sensor

Deployment
0..1

Sensor ObservingProcedure
id: Int64 . Sensors ObservingProcedures id: Int64
+ name: String 0.* 0%

Datastreams
0.

Datastreams
0.*

+ name: String
description: String
definition: String
properties: Object

A
ObservingProcedure
0.1

ObservedProperty

id: Int64
+ name: String
+ definition: String
+ description: String
properties: Object

ObservedProperty
1

Datastreamg Datastreams

V0. V0.5

Datastream

id: Int64

+ name: String

+ description: String

+ observationType: ValueCode

+ unitOfMeasurement: UnitOfMeasurement
observedArea: Geometry
phenomenonTime: TM_Period
properties: Object
resultTime: TM_Period




Adding Sampling from OMS
+  Sampling

+  Sampler
SamplingProcedure

STA 1.1 WQ-IE — Sampling

Thing FeatureOfinterest
] id: Int64 id: Int64
Th‘”g + name: String + name: String
» + description: String + description: String
properties: Object + encodingType: String
Things‘ + featureEANY .
HistoricalLocations Q:.* properties: Object
O Samples SampledFeature
- s . . 1
HistoricalLocation o— Sampling _—
id: Int64 0.7 id: Int64 0.1
+ time: TM_Instant + name: String
HistoricalLocations description: String
* Locations encodingType: String
v0- samplingLocation: ANY Salnplings
Locations Location parameters: Object fo-
0"’ — atDepth: Decimal
id: Int§4 . depthUom: String
+ name: String time: TM_Object
+ description: String A A -
+ encodingType: String Samp"’agf ga,[“p"“gs
+ location: ANY - -
properties: Object SamplingProcedure Sampler
0.1y ¥0-1
SamplingProcedure Sampler
id: Int64 SamplingProcedure. | iq: nt64

+ name: String
description: String
definition: String
properties: Object

1

<

Samplers
0.*

+ name: String
description: String
properties: Object
samplerType: String

\

~ Fraunhofer
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STA 1.1 WQ-IE - Features

Datastream Observation
id: Int64 id: Int64
. . + name: String Obser‘/amnf phenomenonTime: TM_Object
Ad d | n g th e Rlve r aS F eatu re a n d + description: String 03 resultTime: TM_Instant
+ observationType: ValueCode + result: ANY

I I n kl n g a tl me se rl es + unitOfMeasurement: UnitOfMeasurement resultQuality: ANY
observedArea: Geometry validTime: TM_Period
phenomenonTime: TM_Period parameters: Object
properties: Object E)atastream A observations
resultTime: TM_Period

+ F e a t u re Ty p e Datastrea(T S FeatureOfinterest

0.1y

+ Datastream — Featureofintarest

UltimateFeatureOflnterest id: Int64

UltimateFeatureOflnterest mall e g

+ description: String
+ encodingType: String

+ feature: ANY e
properties: Object %
Samples SampledFeature
I, 1
S li FeatureTypes
ampang Creator .y
id: Int64 . 0.1 FeatursType
+ name: String -

description: String id: |nt§4 '
encodingType: String + namet S_trlng .
samplingLocation: ANY Samplings dGS_cI_'I_ptlon: S.trlng
parameters: Object - definition: String
atDepth: Decimal properties: Object
depthUom: String
time: TM_Object

10SB
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STA 1.1 WQ-IE - Relations

Relating Features to other Features
+ RelatedFeature

. TargetReIatedFeaturei FeatureOfinterest
+ RelationRole oy——
i RelatedFeatures|  pototedFeat Source| 1d: Int64
RelationRole 0.* elatedheature 1| + name: String
id: Int64 « 7 idint64 Target| *+ description: String
. + name: String RelationRole externalTarget: String 0..1| + encodingType: String
Tt . A—J 2!
T h e Sa m e fO r- definition: String ! SourceRelatedFeatures * featurft: ANgb' ; Features
. inverseName: String 0. properties: Objec 0.
+ Re | ated T h | n g inverseDefinition: String SampledFeature
description: String 1
+ RelatedDatastream propertes: Object —
. 0.y
+ RelatedObservation FeatureType
Sampling taaton id: Int64
id: Int64 0.1 + name: String

description: String
definition: String
properties: Object

+ name: String
description: String
encodingType: String

samplingLocation: ANY Sa:nplings
parameters: Object 0:.
atDepth: Decimal
depthUom: String
time: TM_Object

\

Géosciences pour une Terre durable
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STA 1.1 WQ-IE

Sensor ObservingProcedure ObservedProperty
I lnfed Sensors ObservingProcedures| 1d: Int64 e
+ name: String 0.0 0.*| + name: String + name: String
+ description: String e + definition: String
+ encodingType: String definition: String + description: String
+ metadr:m: /-g\lt;{ o [ properties: Object properties: Object
properies Obie i ObservingProcedure OheapvadBropenty,
ull data mode Sensr & d ‘
! | PreparationProcedure
. . D: D: Datast -
. s - id: Int64
e Still v1.1 compatible ' ¥
e Datast Observation description: String
L Deployment id: Int6d id: Int64 definition: String
t64 + name: String Ob“”ﬂ“‘aﬂf phenomenonTime: TM_Object __Properties: Object
+ name: String Deployment + description: String resultTime: TM_Instant PreparationProcedure
description: String 0.1 + observationType: ValueCode + result: ANY Observations 1
properties: Object Datastreams| * UNitO Unito! resultQuality: ANY .5 PreparationSteps,
reason: String 0.. observedArea: Geometry validTime: TM_Period 0.
atDepth: Decimal phenomenonTime: TM_Period parameters: Object |
depthUom: String properties: Object '173‘“"“’" . Pn%
deploymentTime: TM_Object resultTime: TM_Period id: Int64
Deployment B [ Tr t + name: String
aployments ource Torge description: String
Datastre: link: String
0.7y ¢° 0.7y properties: Object
RelatedDatastream o edDaastreams RelatedObservation e ustant
id: Int64 o = id: Int64 Eeogeenlimilions
Host| Thing externalTarget: String 0.+ externalTarget: String -
1 : o TargetRelatedThings —— NN,
ource. ¢
Thing 1_[1 FeatureOfinterest| UltimateFeatureOfinterest
. RelatedThings 0.1 1
id: Int64 RelatedThing 0.
Thing| 4 name: String id: Int64 i o Feature! ?reparedFealure
1 . o ' < A A & 4
+ String externalTarget: String — > ntea
properties: Object | Target TSOH,CE,RM‘WNHQS RelationRole elaedrealites]  RelatedFeature Soural e
O % D e "
Things hing 0. id: Int64 id: Int64 Target| + description: String
Historicallocations ~~ 0..* RelationRole| + name: String i String 0.1 + encodingType: String
3 3 definition: String § SourceRelatedFeatres +feature: ANY Features
HistoricalLocation inverseName: String 0.0 properties: Object 0."
b inverseDefinition: String SempledFesture
+ time: TM_Instant s::;’gi"e‘:_"os':;;g
istoricallocations - F“‘"’“"‘ff
0. Locations 3 )
Locet 5 FeatureType |
ocations| i = el |
0.0 Location Samplings Sampling id: Int64
id: Int64. 0. id: Int64 + name: String
+ name: String + name: String description: String
+ description: String description: String definition: String
+ encodingType: String encodingType: String __properties: Object |
+ location: ANY samplingLocation: ANY Samplings
properties: Object parameters: Object .
atDepth: Decimal
depthUom: String
me: TM_Object
Samplings’
TEE—— 0.
UnitOfMeasurement
ame; Sting SzmplingF‘roced;f:!
symbol: String .
definition: String ‘SamplingProcedure Sampler
id: Int64 [SamplingProcedure: |id: [t64
TM_Object TM_Period +name: String < + name: String
+ start: TM_Instant + start: TM_Instant description: String Saf"v'g'f description: String
end: TM_Instant +end: TM_Instant definition: String .

properties: Object
samplerType: String

properties: Object




Implementation

e Who

o Water Quality IE members USGS, USEPA, DataStream (Canada), BRGM, BaFG
(Unesco Gems water), ? Fraunhofer) ?

o EU Water4All partners

o Ex: Danish DEP, ISPRA, VITO etc...
o EU GSEU partners

o Many EU geological surveys

e What

o FROST Data Model Plugin
https://qithub.com/hylkevds/FROST-Server.Plugin.WaterQualitylE

o Docker Image
https://hub.docker.com/r/hylkevds/frost-http-waterquality

Géosciences pour une Terre durable

Z Fraunhofer @br m
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https://github.com/hylkevds/FROST-Server.Plugin.WaterQualityIE
https://hub.docker.com/r/hylkevds/frost-http-waterquality

Implementation

e How

o Documentation being written
Google doc for now, will be moved to the GitHub when more mature
https://docs.google.com/document/d/10qgjxrz8uY_Q9OKBwWEM2ZufrCEnlYvVA4vWIIJSiMyGT4/edit

e Demo endpoints

o Open Free-For-All Service (no data yet)
https://ogc-demo.k8s.ilt-dmz.iosb.fraunhofer.de/FROST-WaterQuality/v1.1/

o USGS endpoint (work in progress)
Data: https://wgp.wqie.internetofwater.app/FROST-Server/v1.1
Map: https://wgp.wqgie.internetofwater.app/
Map: https://wg-brgm.k8s.ilt-dmz.iosb.fraunhofer.de/servlet/is/211/

Géosciences pour une Terre durable

0 Z Fraunhofer @br m
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https://docs.google.com/document/d/1Oqjxrz8uY_Q9OKBwEM2ZufrCEnlYvA4vWIIJSiMyGT4/edit
https://ogc-demo.k8s.ilt-dmz.iosb.fraunhofer.de/FROST-WaterQuality/v1.1/
https://wqp.wqie.internetofwater.app/FROST-Server/v1.1
https://wqp.wqie.internetofwater.app/
https://wg-brgm.k8s.ilt-dmz.iosb.fraunhofer.de/servlet/is/211/

Landing the Interoperability Experiment

e When
o Current target => OGC Member Meeting in June 2024

o What
o Demo based on the implementation feedback

o + draft Engineering Report
o summarizing the findings from the IE

and proposing next steps. Ex : adoption of a Best Practice for Water Quality
data exchange Water ML2.0 Part 5 and (potentially) a revision of WaterML2.0

Part 1 : TimeSeries

o

Géosciences pour une Terre durable

Z Fraunhofer @br m
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