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OGC Water Quality IE tl;dr;

o 1°/ WMO-UNEP-WHO-UNESCO Water Quality workshop in March 2022 (29-31) : Surface & Ground water
o 2°/ Kick-off 13/09/2022
... 77 (+ impromptu) meetings later

£ C°/ API identification

e A Best Practice on Observations, measurements

and samples for Water Quality

o ASTAPI 1.1 + WQ extension ( reference implementation
in FROST) paving the road to ST API 2.0
e Running implementations in various national, organization endpoints (i

lterat

o Asteadily growing uptake through initial IE partners + 2 important EU projects and WMO members

3°/ The Engineering Report will prepare next steps on

- aBest Practice for WQ Data Exchange : upgrading OGC WaterML2.0 - Part 5 (OGC 14-003) : O&M
Profile for WQ Data
- areview of OGC WaterML2.0 - Part 1 (OGC 10-126r3) : Timeseries

Both to be updated with regards O&M revision into OMS + major change in the OGC API context

It all starts here : https://github.com/opengeospatial/\WaterQuality|E/
(model, FROST plugin, ...)



https://github.com/opengeospatial/WaterQualityIE/




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
= 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

e Water Quality IE inception

= Charter, call for participation, kick-off (20/09/2022)

Co-chairs : Sylvain Grellet (BRGM), Kyle Onda (Lincoln Institute)
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 conclusions


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

Water Quality Use Cases
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132|IOWAST_\lowa State["EPA WPI["A ConditIOWAST_\Christians Wetland Undifferentiowa  United StaWorth  US 1A 195 N
133{IOWAST \lowa State["EPA WPL["A ConditIOWAST \Eagle Flatt Wetland Undifferentiowa  United StaHancock US 1A 81 N
134/I0WAST_\lowa State["EPA WPI["A ConditOWAST_\Gladfelter Wetland Undifferentiowa  United StaHancock US 1A 81 N
135/IOWAST \lowa State["EPA WPL["A ConditIOWAST \HanlontoyWetland Undifferentiowa  United StaWorth  US 1A 195 N
136/IOWAST_\lowa State["EPA WPI["A Condit OWAST_\Hoffman FWetland Undifferentiowa  United StaCerro Gor US 1A 33 N



Conceptual Goal
Bringing together individual data streams

North-America
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Setting the scene: Water Quality Use Cases (country to country)

Australia

Bureau Home » Water Information » WDO

Water Information Regulations Standards News and events About

Water Data Online
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Setting the scene: Water Quality Use Cases (country to country)

I I “f Recherche

France (Surface Water) ¥ L@ Q I

Hydrobiologie Hydromorphologie Physicochimie Température

Quoi ?
Paramétre

1340 - Nitrates

Support Fracti
Code = d =
Pour Quoi ?
Réseau de mesure
Code ou r Sandr =

Qualification de la d: Shidaiad
Water Agencies . st Y [[moreer -
J National semantic
& teChnlca:I Prévisualisation des résultats

o interoperability WP g el o ——
e oy . — For the last 3 years
Office (OFB) o y

Partner networks .
(ex : DREAL, ...)

Mayotte

Since 1969 - around 260 Million
< Observations on
water physics & chemistry

Réunion



Setting the scene: Water Quality Use Cases (country to country)

France (Ground Water)

[ 1:100'000

Portail national d’acces aux données sur les eaux souterraines

BOITE A OUTILS ~

ACCES AUX DONNEES REFERENTIELS ~

COCKNERSROAY)

Water Agencies

French Geological
Survey (BRGM)

National semantic
& technical
interoperability
Various ministries
(Health, industry,..)

Partner networks (ex :
local water councils, ...)

Point d'eau
BSS001BZHW
(03981X0265/P4AEP)

FRO3981X0265/PAAEP
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Non renseignée.

Fonction du point d'eau
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Setting the scene: Water Quality Use Cases (country to country)
Shared codelLists

T ——— https://dd.eionet.europa.eu/vocabularies
[l Thabe ——[Slws | StusModfied | Notation |

CAS_100-00-5 1-chloro-4-nitrobenzene Valid 12.10.2020 CAS_100-00-5
CAS_100-01-6 4-Nitroaniline Valid 03.12.2021 CAS_100-01-6
CAS_100-02-7 Nitrophenol Valid 12.10.2020 CAS_100-02-7

E uro pe CAS_100-41-4  Ethylbenzene Valid 12.10.2020 CAS_100-41-4
CAS_100-42-5 Styrene Valid 12.10.2020 CAS_100-42-5
CAS_100-44-7 Benzyl chloride Valid 12.10.2020 CAS_100-44-7
CAS_1002-53-5 Dibutyltin Valid 12.10.2020 CAS_1002-53-5
gASJOOZB-T?- Tritium Valid 12.10.2020 gASJOOZB-W-
é?ASJOOS‘!-OL cis-1,3-dichloropropene Valid 12.10.2020 gASJOOB‘!-OL
CAS_10061-02-  trans-1,3-dichloropropene Valid 12.10.2020 CAS_10061-02-
6 6

Reported Data from the EU WISE portal

Water Framework Directive - Quality Elements

Chiteaubriant (10f3) > 0 X

| Quality Element Status - Good (2)

EU country A

Vannds

FRG
FRGROOOTF

LA LOIRE DEPUIS LA
CONFLUENCE DE LA MAINE
JUSQU'A ANCENIS

River water body /s

EU Reporting according tfo
EU specs

https://dd.eionet.europa.eu
EU country B .

.~

Natural water body

1
1 Tours
1 Good (2) E o
1 Good (2)
! Saint-Nazaire Good (2) Ao
1 Good (2) E
Mostly file based |
1
y 1 Good (2)
1
EU country C ! st
Mainly stations, network g AL ;
e {__ Esri, HERE, Garmin, USGS | © European Environment Agency | Esri, HER
I ndlcato rS : 4 | Riverd trict = SubUnit geStatusOrPotenti; >_riverWaterBody_line | qeStatusOrPotentialValue_riverWaterBody_polygon = Status or Potential Value tatus 2_t Bod geStatusOrPc »
. . i Options ¥ | Filter by map extent | @ Zoom to () Clear selection C Refresh
Only one with observations .. i e T T
1 quality elements Hydromurphologvcal physlco -chemical
!

quality elements quality elements


https://dd.eionet.europa.eu/
https://dd.eionet.europa.eu/vocabularies

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 feature on which observation is made

T o Water Quality Use Case prioritisation
o Physical Properties (ex : Temperature, Conductivity), Chemistry
o+ Water Quantity as a support to Water Quality
Out of scope this IE : Biology (taxa observation), Hydro Models, Remote Sensing
13




Use Cases identification and work methodology

Rationale (per Use Case)

{CV APl identification

lterate
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C°/ API identification




Conceptual Modelling

29.74

Domain UseCase Drawings ‘2022

observationMethod

Parameter /

¥/ ObservedPropel

/ o
; -
7 fraction™~
/ __--speciation
/ -7 media (water, sediment, ...)

min/max period of records
date range

average frequency

unit
quality

Sampli
Method/loc
ation

16

Hy [Feature:WaterBody

WQ Monitoring Station

e Step 1°/ Express the domain need stemming from the UseCases

discussion

Observ
ed
Propert
y group

Quantity

Physical properties

Sample
s

Sensor
s

Hereasa
support to
waQ

- metho
- location




OGC®” DOCUMENT: 16-032R3

External identifier of this OGC* document:

OGC WATERML 2: PART
4 - GROUNDWATERML
2 (GWML2)

STANDARD
tation

APPROVED

Version:
Submission Date: 2019-04
Approval Date: 2019-09-15
Publication Date:

Editor: Boyan Brodaric

(@]

©)

Conceptual Modelling

e 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 standard for Observations & Samples : ISO 19156:2023 :
Observations, measurements and samples
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Conceptual Modelling

e 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 UML “Object diagrams exercise” to document the use of the standards

n : 29. 77 7
Domain UseCase Drawings ‘2022 i
observationMethod CE
Parameter /
B ObservedProperty o }

/ -
fraction”

/ __-~"'Speciation

/ L media (water, sediment, ...

min/max period of records

date range
average frequency
unit
quality

ity Physical properties

p
Lsa 1 Method/loc
it ation




Conceptual Modelling

e Backbone to build on: OGC/ISO 19156 (2023) : Observations, measurements and samples (a.k.a OMS)

Observation

VS.

Result:

YELLOW

Color:

Credits: Kathi Schleidt, DataCove
https://www.voutube.com/watch?v=bYDSgs2fKLk

19

YELLOW

b OMS approach

l ‘Basic’ approach


https://www.youtube.com/watch?v=bYDSgs2fKLk

Conceptual Modelling

e Backbone to build on: Observations, measurements and samples

+deployment

0¥

«interface»
Procedure )
0..* +observingProcedure 0..*\|/ +observer
«interface» «interface» +observableProperty ioheaIvEr «interface» +observer
ObservingProcedure ObservableProperty Observer
0.7 0..* 0.*
1 /|\ +observingProcedure 1 +observedProperty +observer /1\0..*
+deployment\|/p..*
o..* +relatedObservation 0..* +relatedObservation
«interface»
From 1SO 19103 Conceptual schema context: GenencNamF context: GenerlcNamF 0.* Deployment
language - Any type «interfacen @
Observation
Domain +relatedObservation
< + phenomenonTime: TM_Object 0.
e \]/+featureoﬂnterest + resultTime: TM_Object -
winterfacen 1 Range |+ validTime: TM_Period [0..*] %:é Edoébé E E'E ;
+relatedObservation o £
Any — consdrahite +relatedHost 0..*

{/rec/obs-cpt/Observation/observedProperty-con} -
{/rec/obs—cpt/ObservatYon/observgrhost{on} e
{/rec/obs-cpt/Observation/observingProcedure-con} Host

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

context: GenericName

+relatedObservation

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

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




Conceptual Modelling

e Backbone to build on: Observations, measurements and samples

«interface»
Observation

+
+
+

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

From 1SO 19156 Observations and measurements - Conceptual observation schema

+relatedObservation 0..*
context: §gnericNam

«interface»
Procedure

l lcontext: GenericNam}

T
Domain 0.* +relatedObservation
From ISO 19103 Conceptualschema
language - Any type b, “'“‘eg:C:: +samplePreparationStep g =+ sintetiataR sinterfaces
il 2 PreparationProcedure SamplingProcedure
+featureOfinterest\|/1..* 0.* +processingDetails
* /|\ +preparationSte
«interface» 1.* Q- Prep P
Any } +samplingProcedure  +samplingProcedure
+featureOfinterest
1..*/|\+sampledFeature
1 @ +preparedSample +sampling \|/0--*
«interface» +sample 0.+ «interface» +sampling 0.* «interface»
Sample Sampling Sampl
B
[ 0..* +sampling o +sampler
context: @&nericNam) context: GRAnericNam

+relatedSampling 0..*

+relatedSample 0..*

21
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)
o  GW._InSitu_QuantityObservation
e  GW._InSitu_QualityObservation
o  GW_ExSitu_QualityObservation

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

22



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

o GW_ExSitu_QualityObservation <> SW_ExSitu_QualityObservation Ex situ = Laboratory

23




Conceptual Modelling

o GW_InSitu_QuantityObservation (water level)

Observing
Procedure

+observingProcedure

[ Observed 1 ,_
| Property

Well &
Sensor
Observing

Hydro Geo Unit

Sensor

+observer

+deployment

arementhae bodiem [0..1]]

S”!
/"

+ultimateFeaturefinterest

e Observation &

Result

+proxmatereatureOfinterest

Spatial Sample

Othersensorbeployment: Deployment

deploymentTime = [20230117-]

:Deployment
+ link: URI[0..*

acterstring [0..%]
M_Objez [0..%] « [20230117-]




N,
/
W S@ns
Or

Conceptual Modelling

o GW_InSitu_QuantityObservation (water level)

jure
fink = https://data. geosclence.fr
+:Observingprocedure N
+ lnk: UR) [0..%] = https:f/data
+observingProcedure

+observingProcedure

/ncl/ObsProp/186)

:0bservableproperty s
+ ink: URI[0..4] = htps//data.ge. rvationTy odelistRepol... Tmeseries
validTime = (2023101570000
— | resuitrime 2023101570000
phenomenonime = 2023101570000
ionCharacteristcs SOTAC0: GW, “:AbstractObservationCharactertstics
iemisdsailloddis iy name = Complément de Fentié NV2 : Formations plio-quatemsies de a Danes ¥ gt
+ paramoter: NamedVakie (0] identifer = ttps://data.geosclence.fr/c/hydrogeount/S07ACD0. + parameter: Namedvalue [0
+ pheramencaTime: TM_Object (0. — ok i o e + phenomenanTime: TM_Object .
+ retcinky oy A sultimateFeatureOfinterest eproperty, voidablen sulmatereatureofinteres 5,
+ resufiTime: TM_Object [0..* — - ‘e o 1
i % GW._Hydrogeotunit
+ vabdTime: TM . + vaidTime: TM_Period (0.7 = 2023101570000
hois Bl + gwUntDischarge: GW_Dscharge [0.'] s e 4
+ gwUntMedia: PorosityTypeTerm (0.1
+ gwUntRecharge: GW_Recharge [0.
+ gWUntWaterBudget: GW_Watersudget 0..1] srelatedObservation
“propertys D o “result
“featureOfinterest
:6W,_MyarogeoUnit
+ gwUnitProperty: OM_Observation 0..*]
+ gwUntVulnerabilty: OM_Observation [0..]
AN
B
. +proxmateFeatureOfinterest
sobserver Insity_Sampiing; Sampling JSamy
time = (19771009
iy sampling |+ horizontalPositionalAccurary: Ay [0..1]
i \ shape: Geometry [0..1) 7
iy sample| + _ VertalPostionalAccuracy: Any 0.
+ parameter: NamedValue [0."] “Abstroctso
+  samplngLocation: Geometry [0..1] + parameter: Ramaciios Bl
+ bme: TM_Objert[0..1) s 19771005 v sampleType: AbstractSampleTye (0.]

+deployment

WaterQuantityDeployment: Deployment %

referencetlevation « Referencetlevation]
relativesensorDepth = some numeric value:
deploymentTime 1009

\ —_— ]
\ :Deployment
W + link: URI[0..%]
sAbstroctDeployment
+ deploymentReason: Characterstring [0.*]

+ deploymentTime: TM_Obpz [0, ={19771005-]

\ — P

= +host
3 +host
— (
clevation =225 well
ope iy gwwellReferencet levation « ReferenceElevationl e = =
5 altitude « 223,87 m - ? Précision EPD 7 v 3
Elevat) deploymentTime = [2023011.
slevstion neme = Piezometre - Ruisseau des Poches (X-femy- BRGM 01} Othersensor: Observer
+ elevation: DirectPostion [0.1] = 225 identfier = BSSODIREWW 7
* Slvationaceuracy: DA_Postionalaccuracy [0.3] | B | e T Observr
+ elevet sthod: ElevationMy 1l + depthRelerencePoint: dataType S S + link: URI[0..7]
+  elevationType: ElevationTypeTerm [0..1} +  elevation: measureType c:abstroctDeployment 1
o + deploymentReason: Characterstring [0..*]
e + deploymentTime: TM_Objex [0..*] = [2023011;




Conceptual Modelling

‘S07AC00: GW_iiydrogeoUnit
plio-quatemares 6e s Db
o0

o GW_InSitu_QuantityObservation (water level)
|

g20unit/S07ACO

+ultmaterol

+ultmatereatureOfinterest

+observingProcedure

+observedproperty

Observation 1°/
& Result

|
+member |

Observation 2°/
& Result

levation1

(3-farmy- B 01

fer - Bs:
Referencepoint: dataType
eTyme




Conceptual Modelling

o GW_InSitu_QuantityObservation (water level)

\ P

nama = Complément d2 fentité NV2 : Formations plio-quatemares de s Damb
\dentifiec = https://data.geascience.fr/d/nydrogeount/s07ACO0

eproperty, voidables
=GW._ Hydrogeounit
Intoszharge:

swUntors W_Discharge [0.]
4+ gwUntMeda: PorostyTypeTerm [0.1]
gwUnitRecharge: GW_Recharge 0.1 sattmatero
<utimateFeatureOfintersst +  gwuntWaterBudget: GW_WaterBudget [0.1]
spropertys

=GW,_Hydrogeounit
+ gWUnitProparty: OM_Observation 0..*]

+ultmatereatureOfinterest

+ gwUnitVulnerability: OM_Observation [0

bsersationCollection
+ collectionType: AbstractObservationColectionType 0., °| = Htps://oge o,

+observingProcedure

“AbstractObservationCharacteristics

servationType: AbstractObservationTye 0..%] +observing

1data.geoscience fr/nclProc/34
parameter; Namedvatue [0..%]

phenomenonTime: TM_Object 0..%] ObservingProcedure
resultQuaity: Any [0 + ik URI0.7] =
resultTime: TM_Object [,
vatdTime: TM_Period 0..4]

b
+observedproperty smember

" robsenvabizpropenty

ps://codeistiepol... Timeseries
5700001

k = https://data.gs

ciencefr/nch/ObsProp/186.

510000
023101570000

:Observableproperty
+ ke URI 0.

wtps:/fdata.ge.

sreletedobservation

:AbstroctObservationCharacteristics
o 0.4

WaterQuantitySensor: Observer

acation = GM_Paint

+
+

+observer

+deploymen

refersncetievaton - Refeancetiavaton]
relathesensorbepth = some umericvale

deploymentTime = (19771005

Depoyment
+ Ik ORI . e
abstrocoeplyment |

+ deploymenteason: Characterstring 0]
+  deploymentTime: TM_Object [0..*] = [19771000-]

observationType = https://codeLstRepol.../Timeseries
plojment valdrime 197

+host shost +host
N

wei

pwiWelReference€levation = ReferenceElevation]
223,87 m -2 Précision EPD

des Poches (2-Remy - BRGM 01)

esultTme: T_Obiect [0
validTime: TM_Period (0.

depthReferancePoint: dataType \

Host
+ ke URifo.*]
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. "y
Conceptual Modelling €S0,

o GW_InSitu_QualityObservation (temperature) => same pattern

Digital recording: ObservingProcedure.
s

link = https://data. geoscience.fr/ncl/Procy

‘Obsenvingrocedure
link: UR {0.."

Jidata.ge.

dure +obserngrocecurs

WaterTemperature: ObservableProperty

ok = hps/data.geoscience.fr/ncObs/187]
+  depthReference: specific dataType <observableProperty
+observabIePrOPErtY .. pcenvableproperty . InsituObsi: Observation
+ InkURIO."] Jdata ge.. e
cbservatonType « https://codelistRepo... Timeserie
ObsCapt: ObservingC kit AT AT
resultTime
parame romenanTine < 202011071537
:AbstroctObservationCharacteristics 0IAC0; GW, c:AbstroctObservationCharacteristics
¥ cbservationType: AbstractOhsersationT e el name = Complément de l'entté NV2 : Formations plio-quatemares de 3 Dames| + " 0.7
+ parametar: Namedvahie 0.4 dentifier = https://cata.geoscience.fr/d/hydrogecunt/S07AC0 _ [ e Henmevate [
+ pheromenonTime: TM_Object 0.4 — ~ + phenomenonTime: TM_Object [0..%] = 2023011071537
% resitcusktysAmy I, g ke sultimateFeatureOfinterest z é
+ . 2023011071537
+ + valdTime: TM_Period 0..%] = (2023011071537

srelatedObservation
=

<result
festureofinterest -

rabserver

chsener nsh

cation = GM_Pont

tme = [19771003-]
-Observer

+ ok URI [0.4]

+  location: Geometry

ssamgling |+ b

ssample i
AbstroctSomple
cation: Geometry [0.1] +. parametes: Nariecatue [ CS
i time: TM_Objet (0.1} =[15771005-] + sampleType: AbstractsampleTie [0
+deployment

+sampling

WaterTemperaturel nt: Deployment

referenceElevation = ReferenceElevationl
relativeSer

degloymentTime

epth = some numeric valve
77100

:Deplogment

+ ks URI[0..%
ssAbstractDeployment

+ depometiesn: CarnciEsg *

+ deploymentTime: TM_Objec (0..4] =[19771003-]

Wdeployment

/
B “host
+hos <host /
r \ =
slevation =225 Well BSSOO1REWW: Host
[ ewwielReterenceF ievation = Referencopevation
T viel Semton~ elrincesemtont
s deploymentTine = [20220117-]
i name = e Ruisseau do Aoy~ BRGM02) Sailjes fzozz0112) Othersensor: Observer
jon: DirectPosition 0..1] = 225 identifier = BSSOUIREWW —— .
fonAccaracy: DO Poitonalhc = [e=a 0bserver
iorMeas #: ElevationMeasurementM e hodfesm [0..1] fost s1de, + link: URI[0..%]
+ clevationtype: HevtionTypetem 031 |+ ks Ui 10,1 abstractDeploym + location: Geomety[0..1]
|5 i ety i Charsctersaing 0]
L +  deploymentTime: TM_Objez [0..*] = [2023011;
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Conceptual Modelling “Seng,
r
o GW_InSitu_QualityObservation (temperature) => same pattern

Observing
Procedure

+observngProcedure

e “( Observed |
e Property T [0

Well &
Sensor
Observing

Observation &

Hydro Geo Unit Result

\\ +obsey tm;‘ ~ +proximateF
.
Sensor .
Spatial Sample
\ +observer
N eployment
%
X
\\
\

) %
Deployment /,/




Conceptual Modelling

o GW_InSitu_QualityObservation (temperature) => same pattern

507AC00: GW_iydrogeounit

Formations plic-quatemaes de s Dambes
d/yeliogeounit/S07ACO0

+ultmateFol

{_observation 0.
OM_Observation [0.]

ObsCapt: ObservingCapabity

ocation = GM_Poirt

Observer
ok URI (0.7
+ location: Geometry [0..1] =GM_fokt

sobserver

+deployment

(2-fmy - 5 01

+  location: Geometry (0.1

smegier |

Observation 1°/ |
& Result

Observation 2°/
& Result




onceptual Modelling

o GW_InSitu_QualityObservation (temperature) => same pattern

\ e

Formatio s Daes
Ar)d/nyeogeountt/S07AC00

= Complément ca Pentté
Identifier = https://data. geoscien

eproparty, voidbles

=GW._HydrogeoUnit

wUnitDischarge: GW_Discharge [0
rostyTypeTerm [0..1

b por
s arge +ultmateFol
<utimateFeatureOfinterest | o | WaterBudget (0.1]

spropertys
:GW,_Hydrogeounit
4 gwunitPropert
+ gwUnitvuinerabil

Observation [0
f: OM_Observat)

ObsCapt: ObservingCapabity

+observingprocedure ~

Procedure o

data.geoscience.frjncl/Proc/34

ObservingProcedure.

+ link: URI 0. = hitpss//data.ge.
resuftTime: TM_Object 0.} —
vabdTime: TM_Period [0.]
; +observedproperty
" sobservabieprope
ok = itps://data. geoscience.f/ncl{ObsProp/187

T depthReference: Specfic dataType. B
=:0bservableproperty = =
+ bk URI [0..%] = https://data.ge.

acation = GM_Point

ke URI[0..7]
+ location: Geometry [0..1]=GM_fokt

sobserver

+deployment

Y pre—

ton - ReferenceElevation]
deploymantTime = (1771005

epioyment
3 kR 0.%]
AN :AbstroctDeployment
N\ + deploymenteason: Characterstring f0..*
\ + deploymentTime: Th_Object (0. = 19771005
N +deployment -
\\
<host <host
1= Referencetlevation
csonEPD?
rame - ezometre - Ruisseau des Poches (3-famy- BRGM 01)
dencier - 85500
rost
+  link: URI [0..4]
ocaton; Gaometry 0.1

R TR

collectionType

sObservationCollection
+ collectionType: Abstra

AbstroctObservationChoros

e A

1
2 (0,41

202301107153
120230110715




/78/7
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Conceptual Modelling €S0,

e SW._InSitu_QuantityObservation (river flow) => same pattern

| Observing
7 ‘Pyocedure

+observingProcedure +observingProcedure T~

Observed | TR “ N
.or,,m.m,tq Property B S ==

Station &
Sensor

Olosering Waterbody
Capability S i

Sensor

Observation &
Result

+observer
+deployment

Spatial Sample

N\ Deployment

+deployment
+host. +host

z:EnvironmentalMonitoringActivity
+ inspireld: identifier

\ oth
deploymentTime = [19640117-]

Water Quantity P—

+ link: URI [0..*] =
Stat|on z:AbstroctDeployment ORI

+ deploymentReason: CharacterString (0..*] + link URI[0.*]
4+ deploymentTime: TM_Objet [0..%] = [19540117] + location: Geometry[0..1]

wvoidables

+ responsibleParty: RelatedParty




+  validTime: TmM_period [0..7]

Conceptual Modelling

+ Tk

Observing
Procedure

URT 0.1 = REps://www.nem...

Station &
Sensor
Observing

Observed
Property

Capability

+observingCapability \ Sy )

Waterbody

WaterTemperatureSensor: Observer | ™

Deployment

IMonitoringActivi i IMonitoringActivit ]
+:EnvironmentalMonitoringActivity
+ inspireid: Identifier

|

«voidable»

Water Quality
Station

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

Insitu_Sampling: Sampling

P Observation & Result

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

“:AbstractSampling

o

Spatial Sample

OtherSensorDeployment: Deployment

deploymentTime = [20230117-]

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

+ deploymentReason: CharacterString [0..%]
deploymentTime: TM_Object [0..%)= [20230117-]

OtherSensor: Observer




Water
Quality
Station

+observingCapability

+ultimateFeatureOfinterest

Waterbody

+ultimateFeatureCfinterest

+observingCapability

0ObsCapDO:

ObservingCapahility

/,/
tfeatureOfinterest

pledFeature

+sampledFeature

~

+proximatefeatureOfinterest

+featureOfinterest

Material
Sample

Conceptual Modelling

+sampling

o SW_ExSitu_QualityObservation (ex : Dissolved Oxygen, pH)

€ N

Observation &
Result

pH
| Observation &
Result

AU

DO -

+observingProcedure

‘ a

Observing
Procedure

+observingProcedure

)

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 | 4sampledreature

+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




Conceptual Modelling

o GW_ExSitu_QualityObservation (ex : Nitrate, Arsenic) => same pattern

Well ‘ = .
\ [ Hydrogeo Unit
.

ObsCapas:
ObservingCapablity

Acid Stablization:
PreparationProadure

~
+preparationprocudure "\

+eat

M‘K/I‘aterial
Sample

/

|/
| —
-
:
-

/"

“sit

Observing
Procedure

Nitrate
Observation &
Result

Observed
Property

[ 3 s

Observing ]

sobservin NG

Arsenic
Observation &

Result

Procedure

-

Observed
Property




Conceptual Modelling

o GW_ExSitu_QualityObservation (ex : Nitrate, Arsenic) => same pattern

ObsCaphitrate:

ObservingCapablity

+ultimateFeatureOfinterest
Well_BSSOO1REWT: WQ_Host L

507ACH

identifier = BSSODIREWT "

Identifier = /

eoUnit

name = Complément de Fentité NV2 : Formations plio-quatemires de la Dormbes

RawSamplingAct: Sampling
parameter = (" Depth": 14,"wom’ "m"}
identier = XY2
time = 20111114
samplingLocation = GM_Object

Toemring

> +proumateFeatureOfinterest -
% o S +featureOfinterest

+featureOfinterest

Spatialsample at
the Well:

Spatiaisample

sultimateFeatureOfinterest

0
+observingCapability
N

ObsCapas:

ObsCapie::
ObservingCapabity

Acid stabiization:
preparationproadure.

+preparationprocudur

~

AN

tedsample

+sample
/

RawSample:
MaterialSample

7
+featureOfinterest

DONE!

AS Subsampling:

Sampling

As Sample:
Materialsample

+preparationsteps

As Prepstep:
Preparationstep.

needs sub-sampling for
Arsenic + preparationStep
acd stabilsaton)

tureOfinterest

7
srelatedobservaton’ |

Z

/

~ - 7
+relatedObservation \

T NitrateobservingProcedure:
ObservingProcedure

NitrateObsA: Observation |

resultQuality = validated
resutTime = 2011-11-16
phenomenonTime = 2011-11-14 |_

\ Nitrate(1340) NO3: ObservableProperty
\ link = https://id.eaufrance.fr/per /1340

NO3 my

+ value: Decimal = 22.2
+  wom: Characterstring = mg/L

AssenicObservingProcedure:
ObservingProcedure

+obse

AsObsA: Observation

resultQuality
phenomenon
resultTime = 2011-12-15

+  value: Decimal =
+  uvom: Characterstrg = g/




C°/ API identification




Which interoperable / FAIR API ?

BN Available options
—F b 1. OGC WFS/API Features :
T ML

- All the identified concepts are Features => could work
- Not tied to a specific semantic/model and quite limited query mechanism on Observation topics

[

7. OGC SensorThings API
- Semantics : Already Observations & Measurements compliant

- Powerful query mechanism based on OASIS oData

Decision

1. Use OGC SensorThings API for Observation, Samples sharing and also a bit of River, Aquifer, Well
information => core of the implementation, work presented here

7. Use OGC WFS /API — Features for pure geospatial features description / Use Cases : River, Aquifer, Well
etc...
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OGC SensorThings API?

e An OGC standard for exchanging sensor data and metadata
o Historic data & current data

JSON Encoded

RESTful

Adapting OASIS OData URL patterns and query options

Supporting ISO MQTT messaging

O O O O

e Easy to use & understandable
o Discoverable with only a web browser

40




OGC SensorThings API?

Layman’s terms

Observation Observed
method property
Sensor typ = rainfall amount
= Rain gauge
"2021-05-07T09:50:00.000Z": "1 ¢
' Of;?ﬂ I Observation
Observer / | .lu T M_LL_LL
Sens:or / = rainfall time series Feature
Station of interest
& i & 2 fg %/ &,%s%r
Sensor intance = The
Strasbourg meteo )
station M e

= Representative zone
around the station




OGC SensorThings API?

Terms from the standard n
Observed
Sensor property
Sensor typ = rainfall amount
= Rain gauge

"2021-05-07T09:50:00.000Z":"16

I I Observation

DataStream I I

@
5

Thing I Ly lﬂj il dih | |]

wirter spring summer Il winter sping summer fall  winter sping summer Il virter

Precip ()

Feature
of interest

= rainfall time series

Sensor intance = The B
Strasbourg meteo . . ) |
station HIS'[OI'.IC8| Location I ~_J

location

mxrsw/,. Caalot, AR ——
= Representative zone
around the station




SensorThings API 1.1 — Data Model

Sensor

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

+ description: String
+ properties: JSONODbject

ObservedProperty

+id: <<idType>>

+ name: String

+ definition: URI

+ description: String

+ properties: JSONODbject

A
+ encodingType: String 1ObservedProperty
+ metadata: <<any>> Datastreams
ASensor 0."y
1
Datastreams Datastream -
0.* Observation
> + id: <<idType>>
+ name: String Observations | + id: <<idType>>
+ description: String — 0. [+ result: <<any>>
. | + observationType: ValueCode Datastream | ~| + phenomenonTime: TM_Object
Th'"? Datastreams | + unitOfMeasurement 1 + resultTime: TM_Instant [0..1]
0..*| + observedArea + validTime: TM_Period [0..1]
Thin + phenomenonTime: TM_Period [0..1] + resultQuality: DQ_Element [0..1]
9 + resultTime: TM_Period [0..1] + parameters: JSONODbject
+id: <<idType>> + properties: JSONObject L .“ | ‘ ObservationsA
“ name.: Stl’lﬂg . Sma spring sunmer &Il winter sping summer fall  winter sping summer &Il winter 0.”
+ description: String
+ properties: JSONObject < — -
: Thing HistoricalLocations FeatureOfinterest
A0..* Things 1 0.%y Vi oo
Locations 0.y HistoricalLocation FeatureOfinterest —
Location i <<iilype +id: <<idType>> i

+id: <<idType>> + time: TM_Instant + name: String )
+ name: String v A + description: String . "’%,%
+ description: String HIStOrlca|Locat|%n§ 1 Propetties: JSONObiect Q
+ properties: JSONObject Locations - + encodingType: String
+ encodingType: String 1.+ + feature: <<any>>
+ location: <<any>> < 73 ¥




SensorThings live demo

°® https://airquality-frost.k8s.ilt-dmz.iosb.fraunhofer.de/v1.1
~760 000 000 Observations
~21 000 Datastreams
~5 000 Stations

° Docker Quick-Start:
https://fraunhoferiosb.github.io/FROST-Server/deployment/docker.html

®  Full SensorThings API Tutorial
https://fraunhoferiosb.github.io/FROST-Server/sensorthingsapi/1_Home.html
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https://airquality-frost.k8s.ilt-dmz.iosb.fraunhofer.de/v1.1
https://fraunhoferiosb.github.io/FROST-Server/deployment/docker.html
https://fraunhoferiosb.github.io/FROST-Server/sensorthingsapi/1_Home.html

SensorThings API 1.1 — API

MQTT:

GET POST PATCH DELETE 1. Subscribe

o v1.1/Things
o v1.1/Datastreams(x)
o v1.1/Datastreams(x)/Observations

o etc.
2. Get Notified

Get index

Get all of type Create

——— v1.1/Type(id)

Get one of type Update  Delete

— 1/Type(id)/Entity Get linked entity

i

|

v1.1/Type(id)/EntitySet Get all linked Create Linked

fitth

gl

H

= o Fully Explorable with just a browser
== o Composable Responses
Powerful filtering

https://datacoveeu.github.io/AP14INSPIRE/sensorthingsapi/1_Home.html



Fancy Queries

All data for a map:
v1.1/Things?
Sselect=id, name,description, propertiess
Stop=10&
Sfilter=properties/countryCode eq 'HR'&
Sexpand=
Locations ($select=location),
Datastreams (
Sselect=id, name,unitOfMeasurement;
Sexpand=
ObservedProperty ($Sselect=name),
Observations (
Sselect=result, phenomenonTime;
Sorderby=phenomenonTime desc;
Stop=1)
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https://airquality-frost.k8s.ilt-dmz.iosb.fraunhofer.de/v1.1/Things?$select=id,name,description,properties&$top=10&$filter=properties/countryCode%20eq%20%27HR%27&$expand=Locations($select=location),Datastreams($select=id,name,unitOfMeasurement;$expand=ObservedProperty($select=name),Observations($select=result,phenomenonTime;$orderby=phenomenonTime%20desc;$top=1))

Physical model — Mapping to OGC SensorThings API

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

0 O 0O O O

(©]

Observation — Observation
Observer — Sensor
Sample — FeatureOfinterest

2. Add missing Classes

@)

o O O

SampledFeature (River)?
Deployment?

Sampler?
ObservingProcedure?

ObservedProperty

Sensor

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

+ properties: JSONODbject

+id: <<idType>>

+ name: String

+ definition: URI

+ description: String

+ properties: JSONObject

+ encodingType: String ObservedProperty
+ metadata: <<any>> Datastreams
ASensor *
1
Datastreams Datastream
>+ id: <<idType>>
+ name: String
+ description: String
. + observationType: ValueCode
Thmg¢ D 8| + unitO!
1 0..| + observedArea
Thing + phenomenonTime: TM_Period [0..1]

+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>>

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

Observations

'n

Observation

'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>>




SensorThings API 1.1 — Water Quality

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

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

+ name: String + description: String
De p I Oyme nt? + description: String + properties: JSONObject

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

. + metadata: <<any>> Datastreams
ObservingProcedure? ASoncor 0y
1
Datastreams Datastream -
0.* ( \ Observation
Observations | + id: <<idType>>
» 0. | + result: <<any>>
Thing - . i ‘Datastream ”"| + phenomenonTime: TM_Object
Datastreams 1 + resultTime: TM_Instant [0..1]
! 0.* Tlme seiEs + validTime: TM_Period [0..1]
i + resultQuality: DQ_Element [0..1]
Thing + parameters: JSONObject
/ \ & l ObservationsA
0.*

FeatureOfinterest
\Al

FeatureOfinterest
Host e N
Sample
| +Location
+S li
& ,Z 3 ampling




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.

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
Thing | 1 name: String + name: String
» + description: String + description: String
properties: Object + encodingType: String
Things‘ + feature: ANY
HistoricalLocations Q:.* properties: Object
O Samples SampledFeature
< s . - 1
HistoricalLocation p—— Sampling Creator
id: Int64 0.7 id: Int64 0.1
+ time: TM_Instant + name: String
HistoricalLocations description: String
* Locations encodingType: String
0" samplingLocation: ANY Samplings
Locations Location parameters: Object 0..*
O’ : atDepth: Decimal
id: Int64 . 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 ‘1 + name: String
description: String Samplgrf description: String

definition: String
properties: Object

properties: Object
samplerType: String




Adding the River as Feature and
linking a time series

+ FeatureType
+ Datastream —
UltimateFeatureOflnterest

STA 1.1 WQ-IE - Features

Datastream Observation
id: Int64 ) id: Int64
+ name: String Obser‘/a’mf phenomenonTime: TM_Object
+ description: String “» resultTime: TM_Instant
+ observationType: ValueCode + result: ANY
+ unitOfMeasurement: UnitOfMeasurement resultQuality: ANY
observedArea: Geometry validTime: TM_Period
phenomenonTime: TM_Period — parameters: Object
properties: Object aaaiaa A observations
resultTime: TM_Period C
Datastreamf FeatureOfinterest
0.1y
FeatureOfinterest
UltimateFeatureOfinterest IGE Uii(e .
0..1| ¥ name: String
+ description: String
+ encodingType: String
+ feature: ANY Features,
properties: Object %
Samples SampledFeature
1
s li FeatureTypes
Spiung Creator -
id: Int64 . 0.1 FeatureType
+ name: String .
id: Int64

description: String
encodingType: String
samplingLocation: ANY
parameters: Object
atDepth: Decimal
depthUom: String

time: TM_Object

Samplings
0;.%

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




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 idnt64 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




STA 1.1 WQ-IE

Sensor ObservingProcedure ObservedProperty
LRz Sensors ObservingProcedures| 1d: Int64 GBI
+ name: String 0." 0.* + name: String + name: String
+ description: String description: String + definition: String
+ encodingType: String defnition: Siring + description: String
+ metadata: ANY = properties: Object properties: Object
propedicsOCject i 'ObservingProcedure ObservedProperty
ull data mode Sensr o d ‘
! | PreparationProcedure
. . D: D: Datast -
. s - id: Int64
e Still v1.1 compatible e i
. e g Observation description: String
e Paving the way to STA 2.0 B ;s
. t64 +name: String Obsenvalions| - phenomenonTime: TM_Object propettiesiOnlect
+ name: String Deployment + description: String resultTime: TM_Instant PreparationProcedure
description: String 0.1 + observationType: ValueCode + result: ANY Observations 1
properties: Object Datastreams| * UNitO Unitor 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

Deployments + name: String
e description: String
link: String
properties: Object

Source Marget
1 o™
0.7y .r 0.5y

RelatedDatastreams
RelatedDatastream | */

RelatedObservation me: TM_Instant
id: Int64. o = id: Int64 ProparatonSteps
H‘““ Th‘"f‘l externalTarget: String 0.+|_externalTarget: String N
TargetRelatedThings o
Source ¢
Thing l—[la —— FeatureOfinterest| Llllima(eFealureOﬂmarasl
. clatedThings 0.1
.yl RelatedThing . i PreparedFeature
Th‘"% +name: String id: Int64 2 5 oy Featuret } P
+ iption: String extemalTarget: String J— > ntea
properties: Object Iar‘gst TSW“RMWN"QS RelationRole claedreal’® ] RelatedFeature Souvc: e SR
Things hing 0% id: Inte4 id: Int64 Target| + description: String
Historicallocations 0. RelalmnRoI7 +name: String Peje String 0.1| + encodingType: String
.. definition: String SourceRelatedFeatures SHEHIIE AN Features
HistoricalLocation inverseName: String 0.* properties: Object 0.*
. inverseDefinition: String ‘SampledFeature
+ time: TM_Instant s‘:‘;:;’::i"e‘:’_“ osr:jﬁerg A
istoricallocations . GealuraTypes
0.0 Locations 0. )
FeatureType |
Localions Location Samplin \-;*7‘
0. Samplings' pling id: Int64
id: Int64. 0.0 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’
s 0.
UnitOfMeasurement
name: String SamplingProcedure
symbol: String 0.1
definition: String ‘SamplingProcedure Sampler
= - id: Int64 ‘SamP"WP“’mm id: Int64.
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
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Implementation

e Who
o Water Quality IE members USGS, USEPA, DataStream (Canada), BRGM, BaFG
(Unesco Gems water), Fraunhofer
o EU Water4All project partners

m Ex: Danish DEP, ISPRA, Fraunhofer, VITO etc...
o EU GSEU project partners
= Many EU geological surveys

o 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
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https://github.com/hylkevds/FROST-Server.Plugin.WaterQualityIE
https://hub.docker.com/r/hylkevds/frost-http-waterquality

Implementation

e How to get a quick demo
o Quick Demo Service:
https://ogc-demo.k8s.ilt-dmz.iosb.fraunhofer.de/FROST-WaterQuality/v1.1
o Docker
m Fetch Docker-Compose file

wget https://raw.githubusercontent.com/hylkevds/FROST-Server.Plugin.WaterQualitylE/main/scripts/docker-compose.yaml
m Start FROST

docker-compose up

= Fetch demo data
wget https://raw.githubusercontent.com/hylkevds/FROST-Server.Plugin.WaterQualitylE/main/scripts/BatchSTA-WQ-IE.json

= Load demo data
curl -X POST -H "Content-Type: application/json" -d @BatchSTA-WQ-IE.json http://localhost:8080/FROST-Server/v1.1/$batch

m Browse to http://localhost:8080/FROST-Server/v1.1
e Longer Documentation:

https://docs.google.com/document/d/10gjxrz8uY_ Q9OKBwWEM2ZufrCEnIYvA4vWIIJSiMyGT4/edit

56



https://ogc-demo.k8s.ilt-dmz.iosb.fraunhofer.de/FROST-WaterQuality/v1.1
https://raw.githubusercontent.com/hylkevds/FROST-Server.Plugin.WaterQualityIE/main/scripts/docker-compose.yaml
https://raw.githubusercontent.com/hylkevds/FROST-Server.Plugin.WaterQualityIE/main/scripts/BatchSTA-WQ-IE.json
http://localhost:8080/FROST-Server/v1.1
https://docs.google.com/document/d/1Oqjxrz8uY_Q9OKBwEM2ZufrCEnlYvA4vWIIJSiMyGT4/edit

Implementation

e Demo endpoints

o Generic Map client : https://apidinspire.k8s.ilt-dmz.iosb.fraunhofer.de/servlet/is/226/
Also tested in QGIS SensorThings API Plugin

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://wagp.wqie.internetofwater.app/
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https://api4inspire.k8s.ilt-dmz.iosb.fraunhofer.de/servlet/is/226/
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/

e Itworks!

Surface water quality
US - Canada : great lakes
region

Implementation - WebGenesis client
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Implementation - WebGenesis client

o Itworks

Water Quality IE / Water 4 All
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Surface water quality
US - Canada : great lakes

region

Implementation - WebGenesis client

1/
1/

It works !

20240619103007
https://wap.wqie.internetofwater.app/FROST-Server/vl.1/Datastreams (' fec@2df5-a2f8-0255-74e5-6cadadd66cb6’ )

"@iot.selfLink": "https://wgp.wgie.internetofwater.app/FROST-Server/vl.1/Datastreams('fec82df5-a2f8-0255-74e5-6cada9d66cb6’)",
"@iot.id": "fec@2df5-a2f8-0255-74e5-6cada9d66cb6™,

"name": "Dissolved oxygen (DO) at 21MICH_WQX-821523",

"description": "Dissolved oxygen (DO) at 21MICH WQX-821523",

"observationType": "http://www.opengis.net/def/observationType/0GC-0M/2.0/0M_Measurement",

"unitOfMeasurement":
“name": "mg/L",
"symbol": “"mg/L", e(\&
"definition": "mg/L" O(\\;

')'tIJbservedAr-ea": m ' a(\\‘
"type": "Point", ea \
"coordinates": [ Oa“a

-83.51139,

42.10036 WO. \

"phenomenonTime": "2006-05-18T710:00:00Z/2006-11-27T710:00:00Z",

"properties":
"ActivityIdentifier": "21MICH_WQX-821523_7/28/2016",
"ActivityMediaName": "Water",

"ActivityTypeCode": "Sample-Routine"
"resultTime": "2006-05-18T10:00:00Z/2006-11-27T10:00:00Z",
"https://wqp.wqie.internetofwater.app/FROST-Server/vl.1/Datastreams( ' fec@2df5-a2f8-0255-74e5-6cada9d66cb6 ' )/ObservedProperty™,

"ObservedProperty@iot.navigationLink":
wqp.wgie.internetofwater.app/FROST-Server/vl.1/Datastreams (' fec@2df5-a2f8-8255-74e5-6cada9d66cb6’ ) /ObservingProcedure™,

"ObservingProcedure@iot.navigationLink": "https:
"Sensor@iot.navigationLink": "https://wqp.wgie.internetofwater.app/FROST-Server/vl.1/Datastreams( ' fec@2df5-a2f8-0255-74e5-6cadadd66cb6')/Sensor”,

"Thing@iot.navigationLink": "https://wgp.wgie.internetofwater.app/FROST-Server/vl.1/Datastreams('fec@2df5-a2f8-0255-74e5-6cada9d66cb6’)/Thing",
"UltimateFeatureOfInterest@iot.navigationLink": "https://wgp.wgie.internetofwater.app/FROST-Server/vl.1/Datastreams('fec®2df5-a2f8-0255-74e5-6cada9d66cb6’)/UltimateFeatureOfInte
"https://wgp.wqie.internetofwater.app/FROST-Server/vl.1/Datastreams( ' fec@2df5-a2f8-0255-74e5-6cada9d66cb6')/Observations”,
wqp.wgie.internetofwater.app/FROST-Server/vl.1/Datastreams('fec02df5-a2f8-0255-74e5-6cada9d66cb6’ ) /SourceRelatedDatastres

"Observations@iot.navigationLink":
"SourceRelatedDatastreams@iot.navigationLink”: "https:
"TargetRelatedDatastreams@iot.navigationLink™: "https:

wgp.wgie.internetofwater.app/FROST-Server/vl.1/Datastreams (' fec02df5-a2f8-0255-74e5-6cada9d66cb6' ) /TargetRelatedDatastre:




Implementation - WebGenesis client

// https://ugp.wqie.internetofwater.app/FROST-Server/vl.1/Datastreams( ' fec@2df5-a2f8-8255-74e5-6cadadd66cb6 ' ) ?$expand=Observations

([ It Works ! "@iot.selflLink": "https://wgp.wgie.internetofwater.app/FROST-Server/vl.1/Datastreams('fec02df5-a2f8-0255-74e5-6cada9d66ch6’ )",
"@iot.id": "fec@2df5-a2f8-0255-74e5-6cada9d66cb6”,
"name": "Dissolved oxygen (DO) at 21MICH_WQX-821523",
"description": "Dissolved oxygen (DO) at 21MICH_WQX-821523",

"observationType": "http://www.opengis.net/def/observationType/0GC-0OM/2.0/0M Measurement",
"unitOfMeasurement”: |

"name": "mg/L",
"symbol": “"mg/L",
"definition": "mg/L"
":Jbser‘vedAr‘ea": {
"type": "Point",
"coordinates": | _\0(\
-83.51139, Na"
Surface water quality 421003 <@

US - Canada : great lakes

i3

. "phenomenonTime": "2006-05-18T710:00:00Z/2006-11-27T10:00:00Z", eam \

region reparkicsts A \NQ
"ActivityIdentifier": "21MICH_WQX-821523_7/28/2016", a&a \"_
"ActivityMediaName": "Water", O \-e(\

"ActivityTypeCode": "Sample-Routine" Go(\
"resultTime": "2006-05-18T10:00:00Z/2006-11-27T10:00:00Z",
"Observations@iot.count": 4,
"Observations": [

"@iot.selflLink": "https://wgp.wgie.internetofwater.app/FROST-Server

"@iot.id": "91lcef6b4-2dcl-11lef-a@98-a7aa9b8c2d4d",

"phenomenonTime": "2006-05-18T710:00:00Z",

"resultTime": "2006-05-18T710:00:00Z",

"result": 8.39,

"resultQuality": "Final",

"parameters":

vl.1/Observations('91cef6b4-2dc1-11ef-a@98-a7aa%b8c2d4d"' )",

"modified": "2016-01-04T15:21:23",
"publisher": "STORET",

"status": "Final",

"valueType": "Actual”




Implementation - WebGenesis client

e Itworks!
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e Itworks!
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Implementation - WebGenesis client

e Itworks!
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e Itworks!

OFB : LE RHIN A
DRUSENHEIM

Surface water quality,
ex-situ, France -
Germany

Grauelsbaum

(XX317.00)

| Ecalcium in Eau on Eau brute at LE RHIN A with method Essais des eaux - Dosage du calcium - Méthode titrimétrique a 'TEDTA(NF T 90-016 - Aot 1984)

EcCalcium in Eau on Eau brute at LE RHIN A DRUSENHEIM with method Méthode non fixée

calcium in Eau on Eau brute at LE RHIN A DRUSENHEIM with method Qualité de I'eau - Dosage par chromatographie ionique, Li+, Na+, NHd+, K+, Mn2+, Ca2+, Mg2+, Sr2+ et Ba2+ dissous -
Méthode applicable pour I'eau et les eaux résiduaires (NF EN 1SO 14911 Octobre 1998 - T 90-048)

[Ca bei bei Grauelsbaum (XX317.00)

Calcium in Eau on Eau brute at LE RHIN A DRUSENHEIM with method Essais des eaux - Dosage du calcium - Méthode titrimétrique a 'EDTA(NF T 90-016 - AoQt 1984)
—— Calcium in Eau on Eau brute at LE RHIN A DRUSENHEIM with method Méthode non fixée

—e— Calcium in Eau on Eau brute at LE RHIN A DRUSENHEIM with method Qualité de I'eau - Dosage par chromatographie ionique, Li+, Na+, NH4+, K+, Mn2+, Ca2+, Mg2+, ¢
—e— Ca bei bei Grauelsbaum (XX317.00)

mg(Ca)/L
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3
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PR Graph +
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Implementation - WebGenesis client
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Implementation - WebGenesis client

Water Quality IE / Water 4 Al
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Implementation - QGIS client
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Implementation - QGIS client
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Implementation - R client

AND JUNCTION

id

name

description

observationType
unitOfMeasurement/definition
unitOfMeasurement/name
unitOfMeasurement/symbol
phenomenonTime
properties/Activityldentifier
properties/ActivityMediaName
properties/ActivityTypeCode
resultTime

mvFeatureld

Signin  Register

US WQP (Samples) WQIE STA
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None
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CORIVWCH_WQX-3438.005
Water

Sample-Routine
2010-098-20T00:00:00Z
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Implementation

e Let’s do some live demo with

o Generic clients :
https://apid4inspire.k8s.ilt-dmz.iosb.fraunhofer.de/servlet/is/226/

And QGIS ST API compliant + QGIS ST API plugin

o Some SensorThings APl 1.1 WQ IE compliant data in the US-Canada node
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Landing the Interoperability Experiment

e When

o Current target => OGC Member Meeting in June 2024 (OGC Hydro DWG session)

e What

o Demo based on the implementation feedback

o + draft Engineering Report : will be produced September 2024 onwards

(@]

(@]

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
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Steps after the Interoperability Experiment

Finalize a Best Practice for Water Quality data exchange Water ML2.0 Part 5 and start
a draft revision of WaterML2.0 Part 1 : TimeSeries (to align with OMS and ST API )

Work on shared ‘controlled’ vocabularies
o Observed Property (? using I-ADOPT ? ), Observing Procedure, ...

Current UseCases

o More implementations : La Plata basin countries (through WMO), more Water4All
and GSEU project partners

Address the other UseCases
o Out of scope this IE : Biology (taxa observation), Hydro Models, Remote Sensing
—  Enough material foraWQIE 2 ©
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Some hindsight on the effort
o How the new “Observations, measurements and samples (OMS) " is meaningful

to the Interoperability Experiment ?

o Most of what is needed semantically is already within the OGC semantic baseline :
OMS + OGC WaterML2.0 part 3 (HydroFeatures) and part 4 (GroundWaterML 2.0)

o OGC SensorThings API 1.1 being already Observations & Measurements compliant
we just needed to add the missing elements to make it OMS compliant (ex :
MaterialSample and some others)

This is now embedded in SensorThings 2.0 working draft (revision ongoing)
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Some hindsight on the effort

o How the new “Observations, measurements and samples (OMS) " is meaningful
to the Interoperability Experiment ?

Are you too busy to improve?

We are
too busy

Hakan Forss @hakanforss http://hakanforss.wordpress.com
This illustration Einspired by and in part derived from the work by Scott Simmerman, *The
Square Wheels Guy” http://vwww.performancemanagementcompany.com/
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Some context supporting this work

® Some supporting national /EU projects from our end (both running now)

5 l \T| ;;EILIQU! "‘_A’Nc.“
OneWater / moucwon B (35
o French Research project, 53 Million €, 10 years

o https://www.onewater.fr/en (ANR project : 22-PEX0O-0009)

o Many domain objectives including FAIR (interoperable) Water Data Exchange

@Water4 Al

Water security for the planet

o EU joint research partnserhip

o  https://www.water4all-partnership.eu/
o 31 countries, 7 years, 81 Million € for the 2 years.

o Many domain objectives including FAIR (interoperable) Water Data Exchange

® Your project could join the effort
~ join the OGC Hydro DWG discussions
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