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A growing interest: French insight

2017 — 2018 : First prototyping activity on BRGM side on national Groundwater level monitoring system

2018 — 2019 : French Office of Biodiversity (OFB) — pdle INSIDE : national system on Water Quality (Nafades) and

national river gage system (SCHAPI)

Then, Growing interest from
o National Institute for Ocean Science : IFREMER

o National Agronomic institute : INRAE

And then... Ever growing interest from Research Infrastructures
o OZCAR : critical zone

o DataTerra

o + others (re CIRAD example from Joan Maso in the chat)

— 2022 national research data workshop on SensorThings API

And also then ... Broadening the domain implementation spectrum through OGC
o Geotechnical data : OGC Geotech IE
o Water quality data : OGC Water Quality IE

2
+ always supporting / funding evolutions in opensource communities
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National groundwater monitoring system

l French Geologic Survey (BRGM) 8(\136

6\'\0 ObservedProperty O Qe(\-\!
S

Sensor +name: CharacterString

O\O \"(\O& +name: CharacterSting +definition: URI

+description: Ch terString +description: CharacterString

(0 +encodingType: ValueCode 1
+metadata: Any +observedProperty

>

+sensor
1

0. I-rl.iu.i.u.‘si.luu.lllai

Datastream

+datastrean|s
— +name: CharacterString

+observationType: ValueCode

0..7 | +description: CharacterString +datastream +observations

Observation

Q..+ | +unitOfMeasurement: JSON_Object 1
— +observedArea: GM_Envelope[0..1] 1
+datastreams | +phenomenonTime: TM_Period[0..1] /\/\/\/
+resultTime: TM_Period[0..1] s B B

— Groundwater level monitoring
facility

«CodelList»
ValueCode

0- -*

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

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

0.* +observations

1 | +featureOfInterest

FeatureOfinterest

+name: CharacterString

o\
5?5

+description: CharacterString . \
+encodingType: ValueCode ?)0\(\
+feature: Any vl
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National groundwater monitoring system

=
B | French Geologic Survey (BRGM)
= ® From field sensors to SensorThings API server

Pub/Sub server

topic Temperature
topic Conductivity

topic Transmission Voltage

Frost (ST Api)

topic Sensor Voltage

Piezo to Pub/Sub
Pub/Sub to Frost

topic Ground Water Level

@ hBénscienus pour une Terre durable



National groundwater monitoring system
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) | French Geologic Survey (BRGM)
== " o From field sensors to SensorThings API server using the full RESTful and MQTT capacities of the standard

- e e e e e

- ~

/'Generic Pulsar2FROST
component

~

4

SpringBoot
Apache Camel

7 X PULSAR

"JFROST

Server

Topic temperature

Topic conductivity

- = = === ——

Topic sensorVoltage

Topic groundWaterLeve! (I ausmmmm)

Topic Piezo

Piezo to Pub/Sub

PostgreSQL



National groundwater monitoring system
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QGIS new SensorThings API plugin (soon ported to Core)



National Water Quality database

French office of Biodiversity (OFB)
® 130M+ observations. https://www.naiades.eaufrance.fr/
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National Water Quality database

Work context
® API4INSPIRE project

Data
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http://www.pole-inside.fr/fr/page/api4inspire

National Water Quality database

Cross border data sharing
® Focus on surface water quality stations

OFB: LE RHIN A
DRUSENHEIM

LUBV : bei
Grauelsbaum
(XX317.00)

Grauelsbaum

I
P Lichtenauer
Rheinmiederung
Lichtenau

[ eaflet | Map data © OpenStreethMap contribute



LE RHIN A DRUSENHEIM

LE RHIN A DRUSENHEIM

2 Agents surf. anioniques in Eau brute (mg/L)

=2 Agents surf. anioniques in Eau brute (mg/L)

2 Agents surf. anioniques in Eau brute (mg/L)

=2 Aluminium in Eau brute (ug(Al)/L)

2 Ammonium in Eau brute (mg(NH4)/L)

=2 Ammonium in Eau brute (mg(NH4)/L)

2 Ammonium in Eau brute (mg(NH4)/L)

=2 Ammonium in Eau brute (mg(NH4)/L)

2 Azote Kjeldahl in Eau brute (mg(N)/L)

=2 Azote Kjeldahl in Eau brute (mg(N)/L)

22 Bicarbonates in Eau brute (mg(HCO3)/L)

=2 Bicarbonates in Eau brute (mg(HCO3)/L)

I+ Calcium in Eau brute (mg(Ca)/L)

=2 Calcium in Eau brute (mg(Ca)/L)

I+ Calcium in Eau brute (mg(Ca)/L)

== Carbonates in Eau brute (mg(CO3)/L)

22 Carbonates in Eau brute (mg(CO3)/L)

= Carbone Organique in Eau brute (mg(C)/L)

- Carbone Organigue in Phase aqueuse de I'ea
(filtree, centrifugee...) (mg(C)/L)

- Carbone Organigue in Phase aqueuse de I'ea
(filtree, centrifugee...) (mg(C)/L)

22 Chlorophylle a in Eau brute (ug/L)

I~ Chlorophylle a in Eau brute (pg/L)

22 Chlorures in Eau brute (mg(CI)/L)

=2 Chlorures in Eau brute (mg(CI)/L)

22 Chlorures in Eau brute (mg(CI)/L)

=2 Chlorures in Eau brute (mg(CI)/L)

Cross border data sharing
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National Water Quality database

bei Grauelsbaum (XX317.00)

Messtation bei Grauelshaum (XX317.00) bei Rhein
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National Water Quality database

Cross border data sharing

Graph + Ox

@3Calcium 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 - Aoit 1984)

®lCalcium 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+, NH4+, K+, Mn2+, Ca2+, Mg2+, 5r2+ et Ba2+ dissous -
Méthode applicable pour I'eau et les eaux résiduaires (NF EN 150 14911 Octobre 1998 - T 90-048)

4Ca bei bei Grauelsbaum (XX317.00)
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Calcium in Eau on Eau brute at LE RHIN A DRUSENHEIM with method Méthode non fixée
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Institute for Ocean Science - IFREMER

Argo network buoys

' La modélisation des objets métiers And pushing it to EU projects

Les profils (ex : flotteurs Argo) -> un cas particulier,
guand le X n’est pas le temps

Le contexte métier

e Profiles: CTD, profiling floats (ARGO)

e PointSeries: moorings, including moorings with different vertical levels

Un seul temps pour n
observations selon Z {la

profondeur)

¢ Trajectories: thermo-salinomers, gliders

() s w0 |

e



Institute for Ocean Science - IFREMER

Argo network buoys
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https://sextant.ifremer.fr/examind/WS/sts/coriolis/v1.1

Agronomic institute - INRAE

National soil database

ObservedProperty

PROPRIETE
OBSERVEE

CAPTEUR
METHODE
OBSERVATEUR

Organic Carbon in a soil sample

+observations

RESULTAT DE

0.* ENSEMBLE L’OBSERVATION
prEe—— D’OBSERVATIONS ObservedProperty
Sensor Carbone
! | stning Analyse Organi Total
— ) - ganique To
élémentaire par
OBJET DECRIT

<CodeListr combustion séche
0..* +historicalLocations ValueCode
HistoricalLocation OBJET SUR 1

LEQUEL EST FAITE
L'OBSERVATION
Locations Observation
COORDONNEES -
DE L'OBJET F 0. tream +observations
DECRIT Modéle objet SensorThings version 1.1, 0. b Enser:!ble ddesco 25'2 glkg

INRAZ . observations de

Publication de données sols via SensorThings API +ialzsimalE du Proﬁl 145736

28/09/2022 — Webinaire SIST - C. Lattelais, R. Yahiaoui, C. Le Bas, A. Schellenberger

1 | tia

Thing

Profil RMQS n®149736

0.+ +historicalLocations Valusode FeatureOfinterest
HistoricalLocation Prélevement
n°231327
Locations

15 X: -51.921303031
Y: 3.998911717

Modéle objet SensorThings version 1.1,




Agronomic institute - INRAE

il | National soil database
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https://github.com/theia-ozcar-is/sensorthings-guidelines/

National research data network workshop

l
B | National network on making French research data FAIR

N @ https://sist.cnrs.fr/webinaire-sensorthings/

SIST

Laréseau CNRS des gestionnaires de données d'observation

Accueil Leréseau SIST ~ Séminaires v Formations ~ Ressources ~  Actualités Q,

Webinaire SensorThings

Menu

Synthése de la Journée
Objectifs
Introduction

1ére parlie . du standard SOS au standard SensorThings
2nde parlie consacrée a des retours d’expériences
Fin de journée et conclusion

Une journée a éte organisee en webinaire le jeudi 29 septembre 2022 de 9h30 & 17h00 conjointement par le réseau SIST CNRS et le Pole
INSIDE (OFB et BRGM), consacrée a la nouvelle application d’échanges de données d'observations SensorThings API

« Adopté internationalement dans de nombreux domaines, le standard OGC SensorThings API constitue une opportunité incontournable
pour stimuler la diffusion des données environnementales a grande échelle et de fagon interopérable dans le cadre de I'internet
des objets. Concu pour couvrir une multitude de cas d'utilisation, le standard OGC SensorThings APl permet une fourniture légére des
données d'observation, tout en étant concue pour &tre «conviviale pour les développeur-ses» »
[https://www.ogc.org/standards/sensorthings, http://pole-inside.brgm-rec.fr/fr/page/api-dobservations, https://github.com/INSIDE-
information-systems/SensorThingsAP! |

Les présentations, les vidéos et les liens de démonstration sont disponibles sur le github du Pole INSIDE.

Synthése de la Journée


https://sist.cnrs.fr/webinaire-sensorthings/

Broadening the domain implementation spectrum

International geotechnical data exchange
® OGC Geotech IE : https://github.com/opengeospatial/Geotech/wiki
o Co-Lead : BRGM under the OGC Geoscience Domain Working Group umbrella
o Members : Open Geospatial Consortium, buildingSmart International, AGS, DIGGS
o Supporting community : ISSMGE TC222, ITAWG22, CGI-IUGS, EGS UGEG, MINnD

® Context
o Exposing Geotechnical in-situ measurements thanks to OGC Sensor Things API
o Data: Measurements performed while drilling a borehole (CPT, SPT, Menard Pressuremeter)

Challenges
o “Z-series” data (tuples of (z, value)). Some geotech measurements results (CPT)
Travellin . ] . ) 'TZi Forage : P22-2 ]
Derrick block | e o Linear referenced coordinates (z is along the borehole trajectory) HH - & = o = ™
Rntal‘y table fimid &é" 8- i Arérite bianchitre 2\ -2 N = ‘%-u T ; 4
] (- ¢—— Mud pump ] A / . [ FZ [ :
e I e T e
2 ‘ . | :L . (:_'_ —~-{4 \
Borehole — ; : J : EN ‘ 25 : |4 *i_— ] \\! :
Drill string A1 Drilling fluid .‘ﬂ:f' {‘ ? _"r:t; [
annulus A ] e maronoa| 77 el y-m -t 4 - | SRR
o [ SR O P T SO P ol P
17 “)(_ Rotation HEE2E \ ‘ ‘\‘ _\f '»)
direction s E ) ] ) o 2.i....] e - I R
1 T Vi bk
Centralizer ppon 4 E et L 1. \‘ ..... 1o 1. 1 Gk
19 LH L 4 L

A non straight borehole trajectory


https://github.com/opengeospatial/Geotech/wiki

Broadening the domain implementation spectrum

International water quality data exchange
® OGC Water Quality IE : https://github.com/opengeospatial/\WaterQualitylE
o Co-Lead : BRGM, Internet of Water under the OGC Hydro Domain Working Group umbrella

o Members : USGS, US EPA, WMO, UNESCO, BfG, BRGM, OFB - Péle INSIDE, University of Tartu, Australia &
NZ participants

® Context
o Exposing Water Quality measurements (surface & ground water) across organizations

o Data : In-situ sensor, one time measurements, sample (and sub-sample) lab analysis, biota observations, lots of
controlled vocabularies

o Back-bone from the OGC baseline
o Semantics: Observations, Measurements & Samples

o APl : SensorThings API, OGC API - Features =~

La Dordogne — Pont de Lalinde — Aot 2005



https://github.com/opengeospatial/WaterQualityIE

Supporting/Funding evolutions in opensource tools

. ® Serverside E?IFROST

Server

o FROST implementation of Sensor Things API : Ex : CSV output + findings from Water Quality, Geotech |IE

® Client side @\GIS

o Porting to QGIS core the ST API plugin coming from the AIR-BREAK project
(https://plugins.qgis.org/plugins/SensorThingsAPl/ )

@ hﬁéastiences pour une Terre durable
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https://plugins.qgis.org/plugins/SensorThingsAPI/

Are you too busy to improve?

We are
too busy

s.grellet@brgm.fr

Hakan Forss @hakanforss http://hakanforss.wordpress.com
Thiis illustration B inspired by and in part derived fram the work by Scott Simmerman, “The
Square Wheels Guy™ hitps/ s perfiormancemanagementcompany.comy’



Thanks to

Kathi Schleidt |

Kathi@DataCove.eu ‘ | ‘

Mickaéel Beaufils
M.Beaufils@brgm.fr

Hylke van den Schaaf

hylke.vanderschaaf@iosb.fraunhofer.de

And to the colleagues / partners | grabbed presentation from the ST API workshop in France (EN/French) :

https://qithub.com/INSIDE-information-
systems/SensorThingsAPl/tree/master/presentations/20220929 INSIDE SIST SensorThingsAPl Webinaire
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