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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




Who Are Our Members?

Commercial

Business Development Global: Brand Exposure
Competitive Technical Advantage Funding for Innovation
Government

Innovation & Market Support International Partnerships
Trusted Advice Operational Policy

Support & Certification

Research & Academia

Applied Research Partners International Collaboration

Funding for Innovation Citations




OGC Hydro Domain Working Group ?

WORLD
e Joint OGC — World Meteorological Organization (OMM / WMO) group P AR
o Memorandum of Understanding between OGC - WMO
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e Target: water data standards => WaterML 2.0 suite : hitps://www.ogc.org/standard/waterml/

e Organizing Interoperability Experiments - (IEs) focused on the water sub-domains

 Entry point Iterative Development
https://external.ogc.org/twiki public/HydrologyDWG/WebHome P

Feedback to Hydro-DWG
. s , standards workplan
e Has a Research Data Alliance ‘sister group and services Development priority
Improve

=> ‘Global Water Information Interest Group’ Focus

Chai Conclude IE i Observation Model
® airs onclude
_ Demonstration Feature Model " Develop
o Tony Boston (Australia) Vocabularies IE

. .. Services stack
o Silvano Pecora (ltaly) — WMO Liaison Demonstrate

- David Blodgett (USA) \ /
Do
http://www.opengeospatial.org/prajects/groups/hydrologydwg
IE

Plan



https://www.ogc.org/standard/waterml/
https://external.ogc.org/twiki_public/HydrologyDWG/WebHome
http://www.opengeospatial.org/projects/groups/hydrologydwg

Group dynamics

e Along history of joint activities
o 2003 - Earth Systems Science Domain Working Group (DWG)
o 2009 - Hydrology DWG
o 2011 - Groundwater Interoperability Experiment (IE)
o 2011 - Water Information Services Concept Development Study
o 2011 - Surface Water Interoperability IE
o 2012 - Hydrology Forecasting IE
o 2013 - Climate-Hydrology Information Sharing Pilot
o 2013 - GroundWater IE2
o 2014 - Water ML 2.0 Standards Working Group (SWG)
o 2015 - Hydrographic Features SWG
o 2015 - Research Data Alliance Global Water Information IG (Hydro DWG sister group)
o 2016 - Groundwater SWG
o 2017 - Geoscience DWG
o 2018 - Environmental Linked Features IE (ELFIE)
o 2019 - Borehole IE
o 2021 - Second ELFIE (SELFIE) @ Giusciocespur neTreduale
o 2022 - Water Quality IE => on going brgm




Group dynamics

e Un long history of meetings

Meetings 2014 and later:

OGC TC Meeting - Arlington - 24-28 March 2014

OGC TC Meeting - Geneva - 10-14 June 2014

5th Hydrology DWG Workshop 2014 - New York - 11-15 August 2014

*« QOGC TC Meeting - Atlanta - 17 September 2008 Training workshop at 11th International Hydroinformatics Conference - Standardization of Water Data Exchange: WaterML 2.0 and Beyond - New York -
+ OGC TC Meeting - Valencia - 4 December 2008 16 August 2014

= OGC TC Meeting - Athens - 30 March 2009 OGC TC Meeting - Boulder - 3 June 2015

« OGC TC Meeting - Boston - 22 June 2009 OGC water Data Summit - Boulder TC - 3 June 2015

+ OGC TC Meeting - Darmstad: - 29 Seplember 2009 OGC TC Meeting - Nottingham - 17 September 2015

. OGC TC Meeting - Mountain View - 8 December 2009 6th Hydrology DWG Workshop 2015 - Orleans - 21-25 September 2015
OGC TC Meeting - Sydney - 2 December 2015

» 1st Hydrology DWG Workshop - Ispra - 15-18 March 2010 OGC TC Meeting - Washinglon - March 2016

+ OGCTC Meeting - Silver Spring - 15 June 2010 7th Hydrology DWG Workshop 2016 - Koblenz - 13-17 June 2016

» OGC TC Meeting - Toulouse - 22 September 2010 OGC TC Meeting - Dublin - June 2016

« Hydrology DWG Workshop - Toulouse - 21-22 September 2010 0OGC TC Meeting - Delft - March 2017

*» QGC TC Meeting - Sydney - 1 December 2010 8th Hydrology DWG Workshop 2017 - Tuscaloosa - 20-23 June 2017

*» QGC TC Meeting - Bonn - 2 March 2011

OGC TC Meeting - St John's - June 2017
» 2nd Hydrology DWG Workshop - Delft - 11-14 April 2011 OGC TC Meeting - Palmerston North - December 2017
» OGC TC Meeting - Taichung - 15 June 2011 OGC TC Meeling - Orleans - March 2018
« OGC TC Meeting - Boulder - 19-20 September 2011 OGC TC Meeting - Stutigart - September 2016
. OGC Oceans/Met/Hydro Water Cycle Summit - 21 September 2011 9th Hydrology DWG Workshop 2015 - Geneva - 17-20 September 2018
« OGC TC Meeting - Brussels - 29 November 2011 OGC TC Meeting - Charlotte - December 2018
« OGC TC Meeting - Austin - 19 & 21 March 2012 O5C TC Meeting -Ledven - June 2019
‘g‘ " Session on HOWG GLIFIHQ the ISDE11 - Florence - September 2019 - conference paper
« 3rd Hydrology .D WG Workshop 2012 - Reading - 25-28 June 2012 HydroDWG Seminar January 2021
+ OGCTC Meeting - Redlands - 16 January 2013 HydroDWG Seminar March 2021 - WQ Data
« 4th Hydrology DWG Workshop 2013 - Quebec City - 17-21 June 2013
- « QGC TC Meeting - Frascati - 23 September 2013

First 5 years: Meetings 2008 - 2013

HydroDWG Seminar August 2021 - Mainstems
HydroDWG OGC Member Meeting - December 2021
HydroDWG OGC Member Meeting - March 2022
GWML2 Workshop March 2022

Water Quality Workshop March 2022

HydroDWG OGC Member Meeting - June 2022
HydroDWG OGC Member Meeting - October 2022
Hydrol G OGC Member Meeting - February 2023
Spring 2023 - May 2023

.
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Group dynamics

e Community
o Members all across the world
o Members from different organization types
o Public administrations
o Public research organizations
o International organization
o Private companies

e Some examples

o NR-Can, GSC, USGS, US EPA, CUASHI, SDSC, BRGM, UK CEH, DELTARES, GRDC, BaFG, Univ Tartu,
Fraunhofer IOSB, DataCove, NIWA/LAWA (NZ), Federation University (Australia), BoM Australia, CSIRO,

o WMO, UNESCO, ...

o Kisters, 52°N, Aquatic Informatics, ...

@ bﬁeosriancas pour une Terre durable




A suite of standards

o WaterML2.0
o Open and documented

o implemented in WMO Information System and in many organizations : UNESCO, USGS, US EPA, NrCan,
NIWA, BRGM, etc...

o And in opensource tools : CUASHI Hydro-Server, Kisters, 52°N etc...
o Updated with a regular contribution from projects involving Hydro DWG partners

Part 1 - Part 2 — Part 3 —
Timeseries Ratings, Surface water
Gaugings and features
Sections

Part 5 -
Water quality
(best practice)




Ac'hlevmg FAIRWaterquaﬁy data exchange thanks

international OGC water standards




OGC Interoperability Experiment (IE) ?

e OGC Innovation Continuum

Innovation Roadmap
Execution (How)

Innovation Roadmap
Development (What)

W

" discussion

Standardization Standards
Cycle development

Innovation
Cycle

4

Interest DWG/SWG
gathering V7 Presentation

Formulation of
enhancements

We are here
11




OGC Interoperability Experiment (IE) ?

Testbed

Engineering Services

>
Q

S | ' OpEx
- Int i

Design E |
Sprint \ Plugfest
Y TRL Lev?\

We are here
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OGC Interoperability Experiment (IE) ?

o 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

It’s during the IE that the group decides what the output will be : through experimentation

13



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/HydrologyDW G/WaterQualityWorkshopSprint2022

=> confirmation of the necessity and organizations interest. |dentification 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)

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

- Starting point : https://github.com/opengeospatial/\WaterQuality|E
- 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 being tested

The Engineering Report will summarize the group conclusions


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
p . . .
roperty Quantity properties Chemistry Biology
group
Samples Here a:ta 1 , ,
supportto
Method Sensors WwaQ
Hydro Models
Remote
Sensing

Fol = Feature Of Interest = the real world feature on which observation is made

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

s brgm

Géosciences pour une Terre durable




Use Cases identification and work methodology

Rationale (per Use Case)

{ C°/ API identification

lterate

@ Géosciences pour une Terre durable
. brgm




FAIR water quality data exchange thanks to international OGC water
standards

C°/ API identification




Conceptual Modelling

29. 7

Domain UseCase Drawings '2022

observationMethod

Parameter /

/ ObservedPrope!

J fraction ™
/ __-~speciation

/ - media (water, sediment, ...)

min/max period of records
date range

average frequency

unit
quality

Sampti
Method/loc
ation

18

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

WQ Monitoring Station
discussion

Hy_[Feature:WaterBody

ingLocation1

Observ | Quantity Physical properties
ed
Propert
¥ group

Sample | Here as a 1
s support to
waQ

Sensor
s

- metho
- location




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

OGC® WaterML 2: Part 3 - Surface Hydrology Open Gevspatial Consortium
OGC" DOCUMENT: 16-032R3 o C Featu res (HYﬁFeatU res) _ COﬁCeptua\ MOd€| Submission Date: 2021-11-18

Ext

o

Approval Date: 2022-03-07

Publication Date: 2023-05-26

Open Geospatial Consortium

Submission Date: 2017-08-17 External identifier of this OGC* document: hup:/www.ope et/doc/as/om/3.0
Approval Date: 2017-10-16 Internal reference number of this 0GC* document: 20-082r4
Publication Date: 2018-01-08 Version: 3.0.0

OGC WATERML 2: PART
4 - GROUNDWATERML

Categary: OGC® Abstract Specification

Editors: Katl

a Schieidl, [lkka Rinne

Version: 1.0

2 ( G W M L 2 ) Category: OGC® [mplementation Standard OGC Abstract Specification Topic 20:

tor: David Blodgett, Irina Dornblut Observations, measurements and samples

WaterML 2: Part 3 - Surface Hydrology Features (HY_Features) - Conceptual Model Copyright netice

Copyright ® 2023 Open Geospatial Consortium

s - Copyright notice .
APPROVED P To obtain additional rights of use, visit htp:/iwww.opengeospatial orgllegal.

Copyright © 2018 Open Geospatial Consortium

To abrain a nal

s of use, visit hip e e Warning

Warning

standard. This document is available

ent are invited to submit, with their comments, n
de supporting documentatior

ification of any relevant
Document type 0GC™ Abstract Specification
Documenttype:  OGC® Standard. Document subtype:

Document subtype Document stage proved for public release

Document stage:  Approved

Document language: English

Document language: Cnglish



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

o
29. 71. o
Domain UseCase Drawings ?02
observatlonMethod
Parameter /
ObservedProperty

fraction” -
o ~Speciation
media (water, sediment, ...

. o " min/max period of records
quipment date rangfe

K average frequency
epth 7 :

t unit
oles: quality

ity Physical properties

Sampli
Yia 1 Method/loc
At 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.youtube.com/watch?v=bYDSgs2fKLk

21

YELLOW

» OMS approach

l ‘Basic’ approach


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

Conceptual Modelling

e Backbone to build on: Observations, measurements and samples

«interface»
Procedure
0.* +observingProcedure 0..*\ |/ +observer
winterface» winterface» +observableProperty iohssiver winterface» +observer
ObservingProcedure ObservableProperty Observer
* * *
| 0. 0.. 0..
1 +observingProcedure 1 +observedProperty +observer /|\0O..*
+deployment\|/n..
0..* +relatedObservation 0..*\ |/ +relatedObservation ==
{ winterfacen»
From ISO 19103 Conceptual schema context: GenericNam context: GenericNam| 0.% Deployment
language - Any type interface antext-GenerieNamd
Observation = 3
Domain +relatedObservation
. + phenomenonTime: TM_Object 0.*
1. \l,+feature0flnterest + resultTime: TM_Object . .
winterface» 1 Range |t validTime: TM_Period [0..*] [Santext-Generichame
Any - +relatedObservation
Filerie constraints
= ¥ {/rec/obs-cpt/Observation/observedProperty-con}
{/rec/obs-cpt/Observation/observerhost-con} aitoras

{/rec/obs-cpt/Observation/observingProcedure-con}
{/rec/obs-cpt/Observation/result-con}
{/rec/obs-cpt/Observation/uom-con}
{/req/obs-cpt/Observation/uom}

context: GenericNamae

+relatedObservation

context: ﬁ nericNamia

+relatedObservation 0..*

Conceptual Observation schema

Host

+deployment




Conceptual Modelling

e Backbone to build on: Observations, measurements and samples

From ISO 19156 Observations and measurements - Conceptual observation schema

+relatedObservation 0..*
context: GgnericNam

«interface»
Observation
vinterfacen
+ phenomenonTime: TM_Object Procedure

+ resultTime: TM_Object
+ validTime: TM_Period [0..*]

| context: GenericNa m}a

+
Domain 0.* +relatedObservation

From 150 19103 Conceptualschema
language - Any type

«interfacen +samplePreparationStep g = «interfacen cintarraa

PreparationStep PreparationProcedure SamplingProcedure

+featureOfinterast\|/1..* 0.* +processingDetails

* /|\ +preparationSte
«interface» 1.* 0. prep P
Any

=
+featureOfinterest

1..* | \+sampledFeature

1 @ +preparedSample +sampling \|/0.-*
winterfacen +sample 0.* «interface» +sampling 0;:* winterfacen»
Sample Sampling Sampl
+
| 0..* +sampling 0 +sampler

+relatedsampling 0..*

+relatedSample 0..*

23
Conceptual Sample schema




Conceptual Modelling

e Work organised around the identified UseCases

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

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

e Surface Water (SW)
e SW_InSitu_QuantityObservation
e  SW_InSitu_QualityObservation
e SW_ExSitu_QualityObservation

: S Cbrg



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

Ex situ = Laborato
e GW_ExSitu_QualityObservation <> SW_ExSitu_QualityObservation ry

. S Cbrg




,78/'[
. 7
Conceptual Modelling Sensoy

e GW._InSitu_QuantityObservation (water level)

Observing
2 Procedu re

+abservingProcedure ~

Observed | \
1 Property |

Well &
Sensor
Observing T

Capabilit - Hydro Geo Unit Result

el ¥ / +pramataFetireafinterast
' Sensor ‘ _
- Spatial Sample
a
/
Deployment /

Observation &

“degioymant

+host

’ [—

\
<host
: Deployment
1202301174

Othi et
deplay
ol Well o
+ a: Char 1

.1
1020117




Conceptual Modelling

o GW_InSitu_QuantityObservation

parametzr =

nCharacterisics
racios
e

AbstroctOber
onTyae: At
or: Narm

phenamenonTime: TM
resultQualty: Any 0.
resultTime: T_Obect

Object 0.7

0.1

(water level)

orvation e [0..7]

Dightal

Iink = htps+/data geosclence.fr/ncl/Proc 18

::ObservingFrosedure
Tink: LR [0..] = hatps:fdata

+abserving!

S.’!
/"

e 1a Darss

name = Complément de 'entité W2 : Formations plic-qua
ider 5://0ata.geosclence. i/l hydrogecunit/SO7ACO0

it
+ gwUnitDischarge: GW_Discharge[0..*]
+ gwunitMeda: PorosityTypeTerm [
+ gwuntRecharge: GW_Recharge [0.]
= gwunmwaterBudgat: GW_WaterBudget [0..1]
«propertys

G Hydrogeatnit
+ guUnitProperty
gwuntvuines

4_Observation [0.%]
servatian [0

bilty: OM_ 1

Observatio
oL Repor. [Tmeseres
100004
resultime * 2023101570000
phenomenonTime = 2023301570000
sAbstroctObservationCharsctenitics
¥ clonTy ype [0.] = itpsycod
4 parsmeter: Nemedvalue 0.
| % ghensmencarime: TM_obect 0.
uttmatereatureofnteres % resutoualy: Amyjo*]
'+ resutTime: TM_Object 0. so00
. vaTime: TW_Period 0 o000
srelstedobservation
4 sresif
feaursOfinterest -
~
o itm

+observer
location = G &
- bserver

Hink: URI f0..*
location: ¢

+abserver

+depiaymert

‘WaterQuantityDeployment: Deployment

ReferenceEiavaonl
some numeic valuz
771003

referencetizvation
relativeSensorepth
deploymantTime = |

abstroctepioyment
\ + deploymenthasson: Characters:

\ depioymentTme: Thi_Cbjec 0.

ngfo.+]
19771000

“deploymant

S N
o fpe. S

| Insity_Sampling: Sampling

+proximataresturs

alkccuragy; Ay [0.1]
try [0..1

tionalAccuracy: Any [0,

HamedValue [0.,
AbstractsampleTye (0.%]

e = (19771009
=soming sampiing
+ ik UR) 0. v shape: Geam
AbstractSampling warmple| + VerticalPust
v o Namedvalue [0.7] sabstractsempe
+  samplingLocation; Gesmetry [0.1] parameter
+ tme: Th_Objen 0,.1] = (19771005 + sanpleType

Othersensoriaployment: Deployment

30117

deploymentTime

:Deplayment

- +host
+host
2 — ] [
wevation = 225 | well
e guWellReferenceE evation - Referencetlevation
alitude « 223,87 m -7 Précision £6D 7

siElevation name = Plezometre - Auisseau des Pochas (-Remy- BRGM 0L}
+ elevation: BirectPostion 10,1} = 225 SR
+ slevation Iracy: DOQ_Positionala t
po athod: Elevationt 1 v depthReterencepint
+ slevationType: HevationTypeTerm (0.1 + slevation: measuraTyps

+ Ik URII0..*
AbstroctDeployment
+ deploymentfesson:
+ deploymentTime: Th

Characterstring [0..']
_Object [0..*] « [20230117]
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Conceptual Modelling Sensoy

e GW._InSitu_QuantityObservation (water level)

| - |

Observation 1°/
& Result

Observation 2°/
& Result




Conceptual Modelling

o GW._InSitu_QuantityObservation (water level)
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X - g "
\
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™
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™
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\ relatne esth s some rumeri
™ P 1605
e
™
,

AbtroctDephmpment
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™ ephoymectTime
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Conceptual Modelling Sensoy

o GW_InSitu_QualityObservation (temperature) => same pattern

Dightal recording: ObservingProced:

t/ncl/Proc/3d

U ——

Temperature: Observablerol

tpdata.geoscience fr e/ ObsPren/ 187

+ vpe
L:hservab‘ﬁrwr\v .

\nk"ﬂ( [.‘,“] a-:ps {jdata.ge..

abservation ype = https:/fcodeListRepa/...imeseries
validTime = [2023012072537-1

resultTime - 202301101537

ph

ienommenoATIme = 2023011071537

parame

Abstrocl ObservationCharateritics S W, bstraet ObservationCharacteristics
bl ol 5 - name - Complément de 'entté NV2 :Formations plio-quateeis ok la Damies + 0.7 i
Jrc + parameter: Namedvalue (0.

+ parameter: Namedvaue [0..%] dartifer geosienca frAchyarogenunt/S07AC00
+ phenomnonTime: Th_Object (0.1 - ¢ pher mw‘n.ﬂfum = 2023011071537
¥ eQfiteresteproparty, widabien sltmaterestureOferest i
+ — # - et Time: T Object [0 = 202301071537
G Hydrogeotint T
+ Vasdina: t poros o U Drhatge: W, Dichirge D71 + valdTime: TM_Period 0..%] = (2023011071537

+ gwliniMedia: PorosityTypeTerm [0, 1

+observingCapatify ™ 4 EwuUntRecharge: Gi rpe [0.°]
4+ gwlnitWaterBudget: terBudget [0..1] +relatedonsareation
=propertys < sresult
G, Hydrogeotinit

perty: OM_Observation [0..*]
bilty: Ov_observation [0..4]

+ guunnvul

+proximateFeatureOf

+abs€rve(| WaterTemperatureSensor: Observer

~
tobserver Insit

time = (19771003

wsampling | + v st R

mpiing
+ Ik Ui 0.
Abstroctsamping ssamgle
+  parometer: Namzdvalue [0.4]

+ samglingtocation: Geometryfo..1]
+ tme: TM_Obped 10.1] = (15771008

shape: G k)

+ vemcalP'srlma\..tcurac‘(Ary-n 1
isroctSample

+ paramater: Namacvalua [0.*]

+ sampleType: AbstraetsampleTye

+deployment|
+samaling

WaterTemperatureDes nt: Deployment

referencefievation - ReferenceFlevation
relatieSensarDepth = some numeric value
degloymentTime

siAbstroctDeplogment
+ deploymenth

slevation = 225

apropertys

desloymentTime = (20230117
- esloymentTime = (20230217

o OicecPostion Bl - 205 et - 55001 | replogment o
joutecaracy: DO_Positionaiecuraey (0.1 3 - observer

. enthethos: Elevalioneasrermentha oo 0.1] i L + Ik URT
AbstroctDegloyment + location: Gaomet y[D. 3]

vatieab
} evationtypes vt TypeTe g1}
deploymentReason: Charactarstring [0..*]

+ deploymenthine: T objer fo. ¥ = [20230117]
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Conceptual Modelling Sensoy

o GW_InSitu_QualityObservation (temperature) => same pattern

Observing
Procedure )

JrTTe——

+observingProcad
=

¥ &

Observed
i | Property ﬁ 7,

Well &

Observation &

Sensor
Observing - e
Capability Hydro Geo Unit Result

\\ +relatedonsarvation|
\\ \\\\\\ ieazu.eoﬂmarer/ /’414
N T 1= 8

Spatial Sample




Conceptual Modelling

o GW_InSitu_QualityObservation (temperature) => same pattern
\ o |

n ..
n S/fu S@n
So -

sagzer

Observation 1°/
& Result

Observation 2°/
& Result




Conceptual Modelling

o GW_InSitu_QualityObservation (temperature) => same pattern
\ |

T S ———
fefdpreguocmiSOTALOY

P
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Conceptual Modelling

o SW_InSitu_QuantityObservation (river flow) => same pattern

Observing
7 ‘P!'ocedure

+observingProcedure +observingProcesure ~

e e,
e Observed o T «
/ +observableProperty —~
- Property s S

>

///
o

+observableProperty

Station &
Sensor
Observing
Capability

Observation &
Result

+ultimateFeatureOfinj

Waterbody

+observer|

(U

+proximateFeatureOfinterest

observer

M

Sensor

+observer
i

o)

Spatial Sample

Deployment

[«

sEnvironmentalMonitoringAct ity

o +deployment
+hast +host | +host.

+  inspireld: identifier
wvoidables
s:EnviranmentalonitaringActivity

o

deploymentTime = [19640117-]

+ nditions: CharacterString Wate r Q ua ntlty -Deployment Othersensor: Observer
v me: Th_Object fink: URI | T
+ 1 Abstroct ent il

} Station et e

+ responsibleParty: RelatedParty

4+ daploymantTime: TM_bjet [0

*]= [19640117.]




Station &
Sensor
Observing
Capability

e 1WA _Period [0 T

Conceptual Modelling

Envi IMonitoringActivity:

sEmvironmentalonitormgActivity

r Observed
| Property

o SW_InSitu_QualityObservation (temperature, pH) => same pattern

- Observing
_ Procedure

InSitu_Sampling: Sampling

2:Sampling
s link: URI [0..%
=:Abstroctsompling

A

Observation & Result

Deployment

Spatial Sample

N
N
N

Water Quality

Station

OthersensorDe

ent:

OtherSensor: Observer




Water
Quality
Station

<observingCapability

+uktimateFeatureCfinterest

Waterbody

+ultimateFeatureCfinterest

Conceptual Modelling

o SW_ExSitu_QualityObservation (ex : Dissolved Oxygen, pH)

//’
+featureCfinterest

+sampledFeature
~

ObsCapDO:

ObsenvingCapakili

pledFeature

+provimatefeatursOfinterest

+proximatefeaturedfinterest

Spatial
Semele

+sampling

+featureCfinterest |

+relatedSample

Material |
Sample

e

N

+observingProcedure

Observing
Procedure

DO -
Observation &
Result

pH
Observation &
Result

____+observedProperty

Observed

A )

Property

Observing
+observing Procedure
g Procedure

——""|  Observed

Property




+observing Capability

+haost
+uktimateFeatureCfinterest +eatu

i Loire Rivs

P
reQfinterest

+sampledFeature

+proximatefeatureCfinterest

Conceptual Modelling

| RawsamplingAct: Sampling

eter = {"&Depth”: 29, "wom': "am"}

20-04-17

samplinglocation = GM_Object

+featureOfinterest

Spatialsample at
the Station:

JARGEAD WQ_Stati e
Wa_Host el
identifie = —0000

identifier = 04050000

+ultimateFeatureCfinterest

+observingCapabilit
—_—

ObsCapDO:
ObservingCapatility |

+sampledF

Sy

+proximatefeature0finterest

Spatialsample

identifier =

+relatedSample

S

.

+sampling

\ +relatedsample ||

™~

Rawsample:

MaterialSample

+relatedObservation

+relatedObservation

o

S Sity «

o SW_ExSitu_QualityObservation (ex : Dissolved Oxygen, pH)

DissolvedOxygen - Optical method
with probe [NF 150 17239]):
ObservingProcedure

tps .-’)’id.eaufranca.frfrrel.-’%SI

+observingProcedure

DissolvedOxygenObsi:

Observation

=edPraperty

— _| DissolvedOxygen: ObservableProperty |

l link= "‘tpi:a',-'nd.mufr.mm.fr;’rnffmli|

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

pH determination [NF EN 150 10523):
ObservingProcedure
link = https://id.eaufrance.fr) met /814

+observingProcedure

4

[ pH_ObsA: Observation —_—

| resultQuality = preliminary

+observedProperty

-

resultTime = 2020-04-17
phenomenonTime = 2020-04-17 e ——
"_| pH: ObservableProperty
| link = https://id eaufrance.fr/pr (1302

+result
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Conceptual Modelling S

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

) e Observing
| Procedure

ObsCaphitrate: &=
(Observingcapatiity

B — Nitrate
/ | Observation & | Observed
S vanam | Result Property

~1 Spatial
- Sample

/
| /
samplc | _+14mple”
¢

Observing
Procedure

|
V4 sobserinig

R

' D Observed

e Material , 8
NS | sample Arsenic Property
g S , .| Observation & | -

/ Result




Conceptual Modelling

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

Wel_BSSOOLREWT: Wa_tost |

dentifier = BSSOOIREWT

—

n:
wdentifier =

e = Complément de l'ent
R

ObsCaphitrate: &
(ObservingCapablity.

RawsamplingAct: Sampling

parametes
identifier = XYZ
time = 2013-11-14

sampiingLocation = GM_Cbject

esiiphng

wimat efeaturcOfinterest :
sfeaturetinterest |
v
Spatialsample at
the Welt:

S07AC00: GW_iydrogeoUnit

w2

+ Formitions plio-quatemares e la Dombes

ObsCapas:
(ObservingCapablity

AS Subsampling:
Sampling

biization:
PreparationPromdue.

-

TN

"3t Degth”: 14, "uen”

needs subsamingf

| Arsenic ¢ prepara
“acd s

NitrateObservingProcedure:

servingbrocedure
NitraleObsA: Observation

resultQuality = validated
realtTime = 2011-11-16
phenomenanTime = 2011-11-14 |

srelatedObservation \

Nitrate(1340) NO3: Obs-hwwmlx
\ ke

/. eautrance.fr/p /1340

ArsenicObservingProcedur

servingr oc

+observatio

AsObsA: Observation

resutQuality = validated
henomenanTime = 2011-11-14

S tep

+  value: Decimal = 2
+ wom: Characterstorg = jgA|




FAIR water quality data exchange thanks to international OGC water
standards

C°/ API identification




Which interoperable / FAIR API ?

Available options
1. OGC WFS/API Features :
- All the identified concepts are Features => could work

- Not tied to a specific semantic/model and quite limited query mechanism on Observation topics

2. 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

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

42




OGC SensorThings API?

e An OGC standard for exchanging sensor data and metadata

(0]

O O O O

Historic data & current data

JSON Encoded

RESTful

Adapting OASIS OData URL patterns and query options
Supporting ISO MQTT messaging

o Easy to use & understandable

(0]

Discoverable with only a web browser

\

~ Fraunhofer
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OGC SensorThings API?

Layman’s terms

Observation
method

Sensor typ
= Rain gauge

3

Observed
property

Observer /
Sensor /
Station

Sensor intance = The
Strasbourg meteo
station

2

5

Precig () 4

nservaton |

collection

= rainfall amount

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

Iy lﬂ'

i

I

AL )

virter sprirg sunmer Bl winler spring summer el witer

= rainfall time series

spring summer Bl winter

I Observation

Feature
of interest

sssss

R ——

= Representative zone
around the station



OGC SensorThings API?

Terms from the standard

Observed
Sensor property
Sensor typ = rainfall amount
= Rain gauge
"2021-05-07T09:50:00.000Z":"1¢
- DataStream II I Observation
Thing I U lﬂ i L|||.l I j” |. il
= rainfall time series Fgature
of interest
Sensor intance = The - VRN
Strasbourg meteo Historical ) i
station IStorica Location I ~
location W S—e

= Representative zone
around the station




SensorThings API 1.1 — Data Model

ObservedProperty

Sensor

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

+id: <<idType>>

+ name: String

+ description: String

+ properties: JSONObject

+ definition: URI
+ description: String
+ properties: JSONObject

Observation

+id: <<idType>>

+ result: <<any>>

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

+ validTime: TM_Period [0..1]

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

ObservationsA
0.*

FeatureOfinterest
y1

FeatureOfinterest ‘

+id: <<idType>>

+ name: String

+ description: String

+ properties: JSONObject
+ encodingType: String

+ feature: <<any>>

A
+ encodingType: String ?bservedProperty
+ metadata: <<any>> Datastreams
Asensor 0.y
1
Datastreams Datastream
0.*
> +id: <<idType>>
+ name: String Observations
+ description: String — 0.*
. | + observationType: ValueCode Datastream | -
Thlnﬁ; Datastreams| + unitOfMeasurement 1
0..*| + observedArea
. + phenomenonTime: TM_Period [0..1]
Thing + resultTime: TM_Period [0..1]
+id: <<idType>> + properties: JSONObject L JI | i
i name_ S_trlng . \L/Ivrla spring summer il wirter  spring summer  fall wirter  spring summer &Il wirter
+ description: String
+ properties: JSONObject -
Ll ! : Thing HistoricalLocations
AO..* Things 1 0.y
Locations 0."y HistoricalLocation
Location + id: <<idType>>
+id: <<idType>> + time: TM_Instant
+name: Sfring HistoricalLocations/t
+ description: String 0.*
+ properties: JSONObject Locations h
+ encodingType: String 1.*
+ location: <<any>> < pite)

Théstre Je

AuBercail



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.qgithub.io/FROST-Server/deployment/docker.html

®  Full SensorThings API Tutorial
https://fraunhoferiosb.qgithub.io/FROST-Server/sensorthingsapi/1 Home.html

|
~ Fraunhofer
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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 API1 1.1 — API

MQTT:
GET POST PATCH DELETE 1. Subscribe
| o v1.1/Things
Get index o v1.1/Datastreams(x)
Gotalloftyps | Croate Z \e/ :C1 /Datastreams(x)/Observations

2. Get Notified

——— v1.1/Type(id) Get one of type Update Delete

&I

I

v1.1/Type(id)/Entity Get linked entity

I

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

| AL
Al

=—— ¢ Fully Explorable with just a browser
.,‘: = e Composable Responses

e Powerful filtering = @brgm

10SB
https://datacoveeu.github. |o/API4INSPIRE/sensorthlngsap|/1 Home.html



Fancy Queries

All data for a map:

vl.

1/Things?
Sselect=id, name,description, propertiess
Stop=10&
Sfilter=properties/countryCode eq 'HR'&
Sexpand=
Locations ($Sselect=location),
Datastreams (
Sselect=id, name,unitOfMeasurement;
Sexpand=
ObservedProperty ($Sselect=name),
Observations (
Sselect=result,phenomenonTime;
Sorderby=phenomenonTime desc;
Stop=1)

|
Y

~ Fraunhofer
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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

o

N
>
a
000 0AQoo0Oo0Oo0o0

Monitoring Facility — Thing + Location
Observed Property — ObservedProperty
Observation Collection — Datastream

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: JSONObject

0..* Things
Locations 0..*

Location

+id: <<idType>>

+ name: String

+ description: String

+ properties: JSONObject
+ encodingType: String

+ location: <<any>>

Datastreams
*

> +id: <<idType>>

+ name: String

+ description: String

+ observationType: ValueCode
+ unitOfMeasurement

0..*| + observedArea

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

Observations

x

Observation

'Datastream

\

~ Fraunhofer
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+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

rgm 50



River?
(SampledFeature)
Deployment?
Sampler?
ObservingProcedure?

SensorThings API 1.1 — Water Quality

ObservedProperty

Sensor

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

+ id: <<idType>>

+ name: String

+ description: String

+ properties: JSONObject

+ definition: URI
+ description: String
+ properties: JSONObject

Observation

A
+ encodingType: String ?bservedProperty
il S Datastreams
ASensor 0.y
1
Datastreams Datastream
0.* a N
Observations
B 0.
i > . . ‘Datastream -
Thm? Datastreams T|me series 1
0.
Thing
Host

+id: <<idType>>

+ result: <<any>>

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

+ validTime: TM_Period [0..1]

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

ObservationsA
0.

FeatureOfinterest
\Al

FeatureOfinterest

4 )
Sample

\

~ Fraunhofer

10SB
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STA 1.1 WQ-IE - Sensor Extensions

Extending the Sensor — ObservingProcedure e
g id: Int64 . ‘Sensors ObservingProcedures|  19: Int64 LeBlltis .
+ name: String 0.* 0.* + name: String + name: String
+ D e p | Oym e nt + description: String description: String + definition: String
+ encodingType: String definition: String + description: String
1 tadata: ANY lag® Obl properties: Object
+ +me . J Sensor properties: Object
O bse NI n g P roced U re propemes:k Object 1 AObservingProcedure ObservedProperty
Sensor 0.1 1
1
Datastreamq Datastreams
Deployments 0. 0.
¥0-*
Datastreams Datastream
Deployment 0.2 id: Int64
id: Int64 + name: String
+ name: String Deployment + description: String
description: String 0.1 + observationType: ValueCode
properties: Object Datastreams| unitOfMeasurement: UnitOfMeasurement
reason: String 0.+ observedArea: Geometry
atDepth: Decimal phenomenonTime: TM_Period
depthUom: String properties: Object
deploymentTime: TM_Object resultTime: TM_Period

K
Deployments
0.*

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




STA 1.1 WQ-IE — Sampling

Thing FeatureOfinterest
Th id: Int64 id: Int64
. . IN9| + name: String + name: String
Adding Sampling from OMS 4] + description: String + description: String
S I properties: Object + encodingType: String
-+ am 18] Things + feature: ANY
p g HistoricalLocations 0.* properties: Object
-+ S a m p I e r v0.-* Samples SampledFeature
HistoricalLocation , Sampling !
H Samplings Creator
+ SamplingProcedure : ntea 02 id: It 03
+ time: TM_Instant + name: String
THistoricall ocations description: String
% Locations encodingType: String
¥0." samplingLocation: ANY Samplings
Locations Location parameters: Object -
0. j= - atDepth: Decimal
Id: lnt§4 i depthUom: String
+ name: String time: TM_Object
+ description: String . -
+ encodingType: String Samp"ggf ga["p"”gs
+ location: ANY N -
properties: Object SamplingProcedure Sampler
0.1 0.1
SamplingProcedure Sampler
id: Int64 samplingProcadure. id: Int64
+ name: String < » + name: String
description: String Samplers | description: String
definition: String 0. properties: Object
properties: Object samplerType: String

\
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STA 1.1 WQ-IE — Features

Datastream Observation
id: Int64 ) id: Int64
. . + name: String Observatloni phenomenonTime: TM_Object
Ad d N g th e R Iver as F e atu re an d + description: String 0.0 resultTime: TM_Instant
+ observationType: ValueCode + result: ANY
H H 1 H + unitOfMeasurement: UnitOfMeasurement resultQuality: ANY
| I n kl n g a tl m e S e rl e S observedArea: Geometry validTime: TM_Period
phenomenonTime: TM_Period parameters: Object
properties: Object Paiasizeam A observations
resultTime: TM_Period *

+ F e at U re Ty p e Dalastreagi 3 FeatureOfinterest

0.1y

+ D ataStrea m — FeatureOfinterest

UltimateFeatureOfinterest id: Int64

UltimateFeatureOflnterest rst] | ames Sting

+ description: String
+ encodingType: String

+ feature: ANY Features
properties: Object %
Samples SampledFeature
b. 1
. FeatureTypes
Sampling Creator 0.\
id: Int64 ) 0.1 FeatureType
+ name: String T
1a: In

description: String

encodingType: String
samplingLocation: ANY Samplings
parameters: Object %

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

atDepth: Decimal
depthUom: String
time: TM_Object

\

@ Géosciences pour une Terre durable
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+ RelatedFeature
+ RelationRole

h The same for:
+ RelatedThing
+ RelatedDatastream
+ RelatedObservation

Relating Features to other Features

RelationRole

STA 1.1 WQ-IE — Relations

TargetRelatedFeatures

U.V'V—\_)

FeatureOfinterest

RelatedFeature

id: Int64 T id:Int64

+ name: String I?elationRole

definition: String
inverseName: String

description: String
properties: Object

inverseDefinition: String

Sampling

Creator

id: Int64

+ name: String

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

time: TM_Obiject

0.1

Samplings
0.*

externalTarget: String

SourceRelatedFeatures
0.+

id: Int64
+ name: String
+ description: String
+ encodingType: String
+ feature: ANY
properties: Object

Features
0..*

SampledFeature

FeatureTypes
0.4

FeatureType

id: Int64

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

\
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Full data model

Still v1.1 compatible
Paving the way to STA 2.0

STA 1.1 WQ

ObservingProcedure

+ name: String g

+ description: String
+ encodingType: String

+ metadata: ANY Sensor

+

PreparationSteps
reason: String 0+ observedArea: Geometry validTime: TM_Period 0.
atDepth: Decimal phenomenonTime: TM_Period parameters: Object
depthUom: String properties: Object Esasiman Source arget : FieparaionStor
deploymentTime: TM_Object resultTime: TM_Period 1 id: '“‘6‘3

Y, + name: String
Domlevyoesiy et description: String
Imgana\smdDarasmms SauruRerabsdDansueum link: String
properties: Object
RelatedDatastream  5ted0atasteams RelatedObservation \ims: TM_Intant
T e PrparationSteps |
id: Int64 RelatbdObservations id: Int64 0.°
Host| extemalTarget: String 0.+ externalTarget: String
1 Wargulﬁelﬂeﬂhing [ ) k"
L : .. ) Ofinterest
Thing RelatedThing  |ReltedTings .
Thi it 0" " Fi PreparedFeature
"El + name: String id: Int64 3 A 0. A
. — 0y— =
> + description: String externalTarget: String RelatedFeatures. id: Int64.
on 3 T Sou
L ‘SourceRelatedThings RelationRole o,:| RelatedFeature "°% |+ name: String
2 0.* id- Int64 id: Int64 Target| *+ description: String
RelalionRole | + name: String RelationRole externalTarget: String 0.1 + encodingType: String
J. definition: String i SourceRelatedFeatures ST Features
inverseName: String 0. properties: Object 0."
inverseDefinition: String ampledFeature
description: String 1
properties: Object FeaursTypes
o
FeatureType
Sampiings, Sampling id: Int64
[ .1

name: String
symbol: String
definition: String

UnitOfMeasurement

riies: Object

id: Int64

name: String
description: String
properties: Object

+ name: String
+ description: String

+ encodingType: String
+ location: ANY
properties: Object

Deploymen
.1

ObservingProcedures  1d: Int64

0. + name: String
description: String
definition: String

properties: Object

id: Int64.
+name: String

+ definition: String
+ description: String
properties: Object

[ObservingProcedure
0.1

ObservedProperty
1

Datastreamg Datastreams.
o X

0.5 id: Int64
+ name: String
+ description: String
+ observationType: ValueCode
+ unito! UnitO!f

0””"‘““‘;'“ phenomenonTime: TM_Object
—

id: Int64.
>  resultTime: TM_Instant
+ result: ANY
resultQuality: ANY

(Observations

TM_Object

TM_Period

+ start: TM_Instant
end: TM_Instant

+ start: TM_Instant

+ end: TM_Instant

PreparationProcedure
id: Int64
+ name: String
description: String
definition: String
properties: Object
_Properties: Object _|
PreparationProcedure.
s

SamplingProcedure
0.1

id: Inté4

+ name: String
description: String

SamplingProcedure

id: Int64
+ name; String
description: String
encodingType: String
samplingLocation: ANY
parameters: Object
atDepth: Decimal
depthUom: String
time: TM_Object

SamplingProcedure

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

Samplings
o

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




FAIR water quality data exchange thanks to international OGC water
standards

C°/ API identification




Implementation

e Who

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

o EU Water4All project partners

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

o Many EU geological surveys

e What

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

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

:) AT A© — Géosciences pour une Terre durable
" COVE| # Fraunhofer @hrgm



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

Implementation

o How

o Documentation being written
Google doc for now, will be moved to the GitHub when more mature
https://docs.google.com/document/d/10gjxrz8uY Q9OKBwWEM2ZufrCEnlYvA4vWIIJSIMyGT4/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://wap.wqie.internetofwater.app/
Map: https://wg-brgm.k8s.ilt-dmz.iosb.fraunhofer.de/servlet/is/211/

Also tested in QGIS SensorThings API Plugin

:) AT A@ — Géosciences pour une Terre durable
. COVE| * Fraunhofer @hrgm



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/

Implementation

It works !
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Graph +
calcium in Eau on Eau brute at LE RHIN A DRUSENHEIM with method Essais des eaux - Dosage du calcium - Méthode titrimétrique

DTA(NF T 80-016 - Aoiit 1984)

Elcaleium in Eau on Eau brute at LE RHIN A DRUSENHEIM with method Méthode non fixée
Ecalcium in Eau on Eau brute at LE RHIN A DRUSENHEIM with method Qualité de I'sau - Dosage par chromatographie ionique, Li+, Na+, NH4+, K+, Mn2+, Ca2+, Mg2+, Sr2+ et Ba2+ dissous -
Méthode applicable pour I'eau et les eaux résiduaires (NF EN ISO 14911 Octobre 1998 - T 90-048)
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Implementation
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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
o summarizing the findings from the IE

o 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

:) AT A@ — Géosciences pour une Terre durable
o4 COVE| # Fraunhofer @hrgm




Steps after the Interoperability Experiment

o 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 )

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

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

o Address the other UseCases
o Out of scope this IE : Biology (taxa observation), Hydro Models, Remote Sensing

= Enough material fora WQIE 2 ©

:) AT A@ — Géosciences paur une Terre durable
" COVE| # Fraunhofer @hrgm




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)

JATA
66 COVE

— @ Géosciences pour une Terre durable
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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

=> No need to reinvent the wheel, just use the available standards and document it
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Some context supporting this work

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

@ N ewa ter / PROGRAMME NATIONAL %ﬁg%gr @

: DE RECHERCHE SUR L'EAU
Eau Bien Commun

o  French Research project, 53 Million €, 10 years
o  https://www.onewater.fr/en (ANR project : 22-PEXO-0009)
o Many domain objectives including FAIR (interoperable) Water Data Exchange

@WatemAH

Water security for the planet

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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mailto:Kathi@DataCove.eu
mailto:hylke.vanderschaaf@iosb.fraunhofer.de

	Diapositive numéro 1
	Diapositive numéro 2
	Diapositive numéro 3
	Diapositive numéro 4
	Diapositive numéro 5
	Diapositive numéro 6
	Diapositive numéro 7
	Diapositive numéro 8
	Diapositive numéro 9
	Diapositive numéro 10
	Diapositive numéro 11
	Diapositive numéro 12
	Diapositive numéro 13
	Diapositive numéro 14
	Diapositive numéro 15
	Diapositive numéro 16
	Diapositive numéro 17
	Diapositive numéro 18
	Diapositive numéro 19
	Diapositive numéro 20
	Diapositive numéro 21
	Diapositive numéro 22
	Diapositive numéro 23
	Diapositive numéro 24
	Diapositive numéro 25
	Diapositive numéro 26
	Diapositive numéro 27
	Diapositive numéro 28
	Diapositive numéro 29
	Diapositive numéro 30
	Diapositive numéro 31
	Diapositive numéro 32
	Diapositive numéro 33
	Diapositive numéro 34
	Diapositive numéro 36
	Diapositive numéro 37
	Diapositive numéro 38
	Diapositive numéro 39
	Diapositive numéro 40
	Diapositive numéro 41
	Diapositive numéro 42
	Diapositive numéro 43
	Diapositive numéro 44
	Diapositive numéro 45
	Diapositive numéro 46
	Diapositive numéro 47
	Diapositive numéro 48
	Diapositive numéro 49
	Diapositive numéro 50
	SensorThings API 1.1 – Water Quality
	STA 1.1 WQ-IE – Sensor Extensions
	STA 1.1 WQ-IE – Sampling
	STA 1.1 WQ-IE – Features
	STA 1.1 WQ-IE – Relations
	STA 1.1 WQ-IE
	Diapositive numéro 57
	Diapositive numéro 58
	Diapositive numéro 59
	Diapositive numéro 60
	Diapositive numéro 61
	Diapositive numéro 62
	Diapositive numéro 63
	Diapositive numéro 64
	Diapositive numéro 65
	Diapositive numéro 66
	Diapositive numéro 67
	Diapositive numéro 68
	Diapositive numéro 69

