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> Context

Maturity of FAlrisation of geographic data
e« 2000: OGC W*S standards
2007: INSPIRE directive
2009 : SDI
2010 —... : Platforms + communities + ...
... birth of the spatial open data ecosytem

Late start for the "liberation" of temporal data

e 2006: Standard SOS "orphaned by its WMS
 2015: New OGC SensorThings standard

* 2016: FROST Server

e 2021 :SensorThings as input of Theia/OZCAR IS

Complexity of configuring a temporal open data service
Compartmentalization between FAIR services for "geographic" AND "temporal" data
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® Question

How to publish temporal datas simply and
integrate them into an ecosystem of pre-
existing services ?
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® Our answer

By initiating an internal working group with a mix of different
skill profiles : metrologist, scientist, FAIR data scientist, API
developer, service deployer / infrastructure manager, ...

\ 4

To work together to define a methodological, technical and
human chain for routing data from the sensor to the
ecosystem of FAIR data services based on subsidiarity as we
made before with INSPIRE SDI and geographical data sharing.

\ 4

The project SO FAIR -> Sensor Observations to FAIR data
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2 SO FAIR middleware service
N
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> The SO FAIR project

Creating a SensorThings service /Connection to the service ecosystem )
—> api.geosas.fr/<Mylnstance>/v1.0 * Automated generation of INSPIRE
—> metadata and OGC layers in SDI GD
e Dataverse Metadata

fConfiguring a SensorThings service I

* Things g /

é)- Sensors

* ObservedProperties
* Thesaurii /Automated generation of web-bas&“
NG _/ tools for viewing and downloading time

‘l, series, with or without spatial inputs.

AN

Feeding datas to service

* Automatic: Lora, ...

* Semi-automatic : Outputs from
proprietary software

* Manual : upload CSV

° .. -/
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https://geosas.fr/sofair-dev/api

Creating a SensorThings s
- api.geosas.fr/<Mylnstance>/v1.0

ervice

* Things

é)- Sensors

e ObservedProperties

AN

fConfiguring a SensorThings service I

 Thesaurii

Feeding datas to service
* Automatic: Lorg, ...

e Semi-automatic : Outputs from

proprietary software
* Manual : upload CSV

]

j
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/Connection to the service ecosystem )

Automated generation of INSPIRE
metadata and OGC layers in SDI GD
Dataverse Metadata

/

/Automated generation of web-basem
tools for viewing and downloading time

series, with or without spatial inputs.



https://geosas.fr/sofair-dev/api

> SO FAIR API Service

& C @ O (5 5= https://geosas.fr/sofair-dev/api/processes?=htmil

Gé@SASfr

> New standard

OGC API-Processes
(Open Geospatial Consortium) ’

Home / Processes

Processes in this service

Name Description

@ SensorThings API This function allows you to create a new instance of

creation a SensorThings service that is immediately

accessible online.

> A python Im plementatlon Setting up the This function uploads an XLSX file to create the
Of t h e OG C A P I sensorthings service various objects in the SensorThings service: Things,

Sensors, Observed Properties, Locations, Features

Of Interest and Datastreams.

L]
@ p S’ g e O a p 1 Upload This function uploads cbservations from CSV or
observations XLSX file to the SensorThings service.

Publishes a This process publishes INPIRE-compliant layer and

SensorThings metadata from a SensorThings service to a Spatial
> d I d . b . service in an IDG Data Infrastructure.

eployed In a beta version
Create This function automatically generates a URL
. . SensorThings pointing to a map portal displaying chronicles of
htt ps ://geosa S -fr/s Ofa I r-d ev/a p I/ geographic portal observations from the SensorThings service
provided.

£ INRAZ Uinstitut Agro
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> SO FAIR API Service @®

O B &2 nhittps;/geosas.fr/sofair-dev/create-instance w oI @ & =
~
Admin So FAIR = Sample Menu ~ Trifon lvanov ~ @ =
Admin / Création d'une instance SensorThings m
3 Accueil
rd -
Creation
B Création
Créateur ‘
Service API EROST v ‘
https:/ffrost.geosas.fr/ FROST ‘
STEAN
Titre
A
Résumé
A
Créer
9
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> SO FAIR API Service

o

& C @ O (5 &2 https://geosas.fr/sofair-dev/api/processes?f=html

Gé@SASfr

» Un nouveau standard

OGC API-Processes
(Open Geospatial Consortium) ’

Home / Processes

Processes in this service

Name Description
SensorThings API This function allows you to create a new instance of
creation a SensorThings service that is immediately

accessible online.

» Une implémentation de
I’API OGC en python

sensorthings service various objects in the SensorThings service: Things,

@ Setting up the This function uploads an XLSX file to create the

Sensors, Observed Properties, Locations, Features
Of Interest and Datastreams.

L]
@ p S’ g e O a p 1 Upload This function uploads cbservations from CSV or
observations XLSX file to the SensorThings service.

Publishes a This process publishes INPIRE-compliant layer and

SensorThings metadata from a SensorThings service to a Spatial
> D 7 I 7 d b 7 service in an IDG Data Infrastructure.

eployee en mode beta
Create This function automatically generates a URL
. . SensorThings pointing to a map portal displaying chronicles of
htt ps ://geosa S -fr/s Ofa I r-d ev/a p I/ geographic portal observations from the SensorThings service
provided.

£ INRAZ Uinstitut Agro

SAS agriculture - alimentation « environnement

AGRO
CAMPUS

2nd TERENO-OZCAR Conference
Bonn - 28 september 2023 Powered by <@ :pygeoapi 0.16.dev0
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2 From environmental observatory to SensorThings Model

ObservedProperty

= e e SensorThings
o model

+description: CharacterString

+encodingType: ValueCode -

+metadata: Any 1 | +observedProperty
1 +sensor
0..* | +datastreams
. . . Datastream Observation
Re a I Ity I n t h e fl e I d +name: Cl i +phenomenonTime: TM_Object
0.+ TR ing : +resultTime: TM_Instant
+observationType: ValueCode +result: Any
0.+ |+unitOfMeasurement: JSON_Object 1 0.+ |*resultQuality: DQ_Element[0..*]
= GM_| [0..1) +validTime: TM_Period[0..1]
+datastreams | +phenomenonTime: TM_Period[0..1] +parameters: NamedValue[0.."]
+resultTime: TM_Period[0..1]
+observations
0.
. +thing
Thing
+name: CharacterString Hihings 1
+description: CharacterString 1 +featureOfinteres
+properties: JSON_Object[0..1] «CodeList»
ous aHiston i ValueCode Foaturaofintonnt
0.* | +things - +name: CharacterString
HistoricalLocation +description: CharacterString
= +encodingType: ValueCode
0.* Vidaiians +time: TM_Instant +feature: Any
Location 0..* +historicalLocations
+name: CharacterString +location
Bl .
.
Information system syt Vakeote | 1.
+location: Any
e .
£ INRA2 Uinstitut Agro
SAS agriculture - alimentation « environnement
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) Ite rative teamwo rk Metrologist, sensor installer

* Need to understand the model, . .
* Knowledge of observatory site, N—

sensors, oberved properties and w

data path.

Sensorthings model ,

ObservedProperty
Sensor +name: CharacterString
ch Stri +definition: URI
+name: CharacterSifing +description: CharacterString
oencudmgWDe ValueCode JSON_Object(0. 1]

. .
SC I e nt I Sts :;nr:id:te: ﬁg:om |_Object[0..1] 1 | +observedProperty

1 | #sensor

* Need to understand the model, I —

Datastream

* Involvement in the choice of e =

ohsevvm ionType: ValueCode +result; Any
0. tDIMeasureme t: ISON, on, 1 Q.x |+resultQuality: DQ_Element[0..7]
+validTime: TM_Period[0..1]

CO n Ce pts a n d t h eS a u ru S +datastreams phenumenonT\me TM_Period]0.. 1] +parameters: JSON, Ohlecl[O 1]

Observation

res \|T ime: TM Penod[o 1]
definitions e S
.
L | +thing
Thing
+thing
+name: Cl
+descr p‘ i CharacterSting 1 1 | +featureOfinterer,
roperties: JSON_Object[0..1] i
Thropen eetlo 1) «Codelist» FeatureOfinterest
= 0. +historicalLocations ValueCode
0. +things +name: cnamcmsmng
HistoricalLocation Character
. . +encodingType: Value
0% |4jocations +time: TM_Instant +eature: Any
- +properties: JSON
Location 0.* +historicalLocations — Sy
+name: CharacterString +location
C
~+encodingType: ValueCode 1.
+location: Any
+properties: JSON_Object[0..1]

FAIR data scientist
* Good knowledge of the model, services & tools,
* Facilitating role to extract knowledge from the

scientist and the metrologist.

& INRAZ Uinstitut Agro
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> Example Of AgrHyS Observatory in Britanny

=

Fichier Accueil

Insertion

Mise en page Formules Dannées

Révision

Affichage Développeur

Q Dites-nous ce que vous voulez faire..

Christophe Ge]
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o Couper Calibri 1A A T == E—f‘Renw}yeréIaligneautomatiquement Texte - E“ } 27,4 ez SOmmau oi':namﬁ r A
Em Copier ~ g tﬁ‘ggr @ @ g & JcQ n
Caller ¥R el : IS~ Frferm 2 e © B2 - g 000 %3 08 Mlse. en forme Mettre sous forme Styles de " Insér Tl Forfat S B fie) ec
- ERECUIREN NI EIE I conditionnelle~  detableau~  cellules~ - - - & Effacer filtrer = séle
Presse-papiers [F] Police [F] Alignement [F] Mombre [F] Style Cellules Edition
A2 & 23 E30_niveau_eau_102
A B C D E E
71 |name observationType description unitOfMeasurement.name unitOfMeasurement.symbol unitOfMeasurement.definition
S Ideff / Mi d d de I'exutoire du bassi t du Puits. . . ;
5 E30_niveau_eau_102 Ig;t::o.C]Mkjl'\:;»A’UD'Si:Clrljér;estu?:;iﬁer‘.‘allDﬂT\-‘DE.O Fn:reau udc‘ours_ _:au EE _extu OIre Gu bassin versant du FUE eter m https-/fwww bipm org/en/si-base-units/metre
-O/2.0/ réquence d'acquisition: & minutes.
http /fwww opengis net/deflobsewationType/O  [Température du cours d'eau & I'exutoire du bassin versant du Puits. .
5 E30_temperature_201 GO-OM/2 0/0M Measurament Fréquence d acquisition: 10 minutes degree Celsius c http:/funitsofmeasure. org/ucum. html#para-30
. p:/ffwww.opengis.net/def ionType/O [Niveau du cours d'eau de I'exutcire du bassin versant du Puits. . . . .
a E30_niveau_eau_X102 g:; O\‘I\‘:I,\";fﬂo'oi: rl\jer;estu?;;ﬁ?ewalmnT £/0 Fréquence d'acquisition: & minutes meter m https-/fwww bipm org/en/si-base-units/metre
Shanany i [deff i Q[T trature d d'eau & I'exutoire du bassi t du Puits. -
5 |ES0_temperature X222 gg"O‘N;‘,;"U?gi:“&j;?ﬁ:;i:?e”a“D”T — Fet"“ra “: y ‘_°“_f ef; ° E"t“ oire du hassinversant aU P  degree celsius = hitp:/funitsofmeasure org/ucum htmi#para-30
-OW/2.0/ réquence d'acquisition: 10 minutes.
E30 conductivite 224 http:/fwww opengis.net/defiobsemnvationType/O [Conductivité électrique mesure a I'exutoire du bassin versant du ST 5/ hitps -//ir wikipedia.ora/wiki/Conductivit%C3%A9 %0
3 - - GC-OM/2 0/0M_Measurement Puits. Fréquence d'acquisition: 10 minutes. 3%A9lectrique
http:/fwwaw. opengis.net/deffobservationType/O  |Température de |a zone hyporhéique & I'exutoire du bassin versant ) X
E30_temperature_X211 degree Celsius *C http-/funitsofmeasure org/fucum html#para-32
7 e = GC-OM/2.0/0M_Measurement du Puits. Fréquence d'acquisition: 10 minutes E 4 o
. p./fww opengi [deff ionType/Q |Ni d d'eau de I'exutoire du bassi tdu Puits. . : . .
£30_niveau_eau_116 htt W\:m? engis net/def/obsemnvationType/O I\:fEEu um?urs _e_a_u e I'exutoire du bassin versant du Pui - " hitos-/www_bipm. ora/en/si-base-units/metre
3 GC-OM/2 0/0M_Measurement Frégquence d'acquisition : 1 heure
9
10
11
12

15 ObservedProperty S h H
16 Sensor +name: CharacterString e n S 0 rt I n g S
- inition: URI
o +name: CharacterString R .
18 +description: CharacterString Adescrtion: ChamcterSting
+encodingType: ValueCode m O e
19 +metadata: Any 1 | +observedProperty
20
1 | +sensor
21
22
23 0..* | +datastreams
. . Jiwww. o pengis.net/def/obs ervationT Datastream Qlimerusiion
Exutoire_oxygene_dissous_0368 +phenomenonTime: TM_Object

24

GC-OM/2.0/0M_Measurement
http:/fwww.openqis.net/deffobservationType/O

+name: CharacterString
At 9 +resultTime: TM_Instant
+result: Any

0.*

Température du cours a I'ex| (oire du bassin versant d

+observationType: ValueCode

Exutoire_temperature_x222

25 GC-OM/2 0/OM_Measurement Fréguence d'acquisition: 10 minutes. 0.* +um(01Measuren(|;t:;\t: JSON_Oﬁielc]t 2 0.* :?;:‘J_‘T?m“:'qhoge-:;}gﬁ';‘]w“ 1
Exutoire conductivite X0244 http /fwww opengis net/deffobsewationType/O  [Conductivité électrique mesure & |'exutoire du bassin +datastreams | +phenomenonTime: Tlv'M_PeriodIO..ll +parameters: NamedValue[0..*]
26 - - / Kervidy. Fréquence d'acquisition: 10 minutes +resultTime: TM_Period(0..1]
e o+| *observations
b
1 | 4thing
. &m
Thing
+name: Cl n +things .
+description: CharacterString 1 +featureOfinteres
+properties: JSON_Object[0..1]
ke Lo aCodelists FeatureOfinterest
0.* icalLocation: ValueCode

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

0.* | +things

Uinstitut Agro
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. +time: TM_Instant
0-* | +iocations e TV

Location
+name: CharacterString
i) Cl

0..% +historicalLocations

+location

+encodingType: ValueCode 1.0
+location: Any




> SO FAIR API Service

& C @ O (5 5= https://geosas.fr/sofair-dev/api/processes?=htmil

Gé@SASfr

> New standard

OGC API-Processes
(Open Geospatial Consortium) ’

Home / Processes

Processes in this service

Name Description
SensorThings API This function allows you to create a new instance of
creation a SensorThings service that is immediately

accessible online.

> A python Im plementatlon Setting up the This function uploads an XLSX file to create the
Of t h e O G C A P I sensorthings service various objects in the SensorThings service: Things,

Sensors, Observed Properties, Locations, Features

Of Interest and Datastreams.

L]
@ p S’ g e O a p 1 Upload This function uploads cbservations from CSV or
observations XLSX file to the SensorThings service.

Publishes a This process publishes INPIRE-compliant layer and

SensorThings metadata from a SensorThings service to a Spatial
> d I d . b . service in an IDG Data Infrastructure.

eployed In a beta version
Create This function automatically generates a URL
. . SensorThings pointing to a map portal displaying chronicles of
htt ps ://geosa S -fr/s Ofa I r-d ev/a p I/ geographic portal observations from the SensorThings service
provided.

£ INRAZ Uinstitut Agro
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https://geosas.fr/sofair-dev/api/

2 Upload observations in SensorThings API

O EJ 52 https://geosas.fr/sofair-dev/upload-data w L @ i] =
~
Admin So FAIR = Sample Menu v Trifon Ivanov ~ C3
Admin / Alimentation en données m
& Accueil
Excel/CSV Bdd/Postgres API Logiciel propriétaire

Transfert de données via un fichier Excel

Ici pous pouvez alimenter en données votre API SensorThings en important un fichier de données au format XLSX.
Des exemples de fichiers de données sont disponibles en téléchargement.

B Transfert de données 2. Exemples
Service l ORE AgrHyS v l Nom Fichier Auteur Création
Données agridcast_src.csv Tom 22 juin
météo Lorée 2022
Fichier Agridcast
XLSX ou
csv @ Données efele_data_meteo.csv  Tom 1 mars
Station Lorée 2023
Météo

i EFELE
Données Transférer

© 2023, geosas.fr Gé@SAS.fr
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> SO FAIR API service

“« C @ O 8 = https://geosas.fr/sofair-dev/api/processes?f=html

Gé@SAS.fr
» New standard |
Home / Processes

OGC API-Processes
(Open Geospatial Consortium) “ ' Processes In th IS Serv'ce

Name Description
SensorThings API This function allows you to create a new instance of
creation a SensorThings service that is immediately

accessible online.

> A pyt h O n | m p I e m e ntat | O n Setting up the This function uploads an XLSX file to create the
sensorthings service  various objects in the SensorThings service: Things,
Of th e OG C A P I Sensors, Observed Properties, Locations, Features

Of Interest and Datastreams.
L]
e O a 1 Upload This function uploads cbservations from CSV or
observations XLSX file to the SensorThings service.

Publishes a This process publishes INPIRE-compliant layer and
@ SensorThings metadata from a SensorThings service to a Spatial

service in an IDG Data Infrastructure.

» deployed in a beta version

Create This function automatically generates a URL
. . SensorThings pointing to a map portal displaying chronicles of
htt ps ://geosa S .fr/s Ofa | r-d eV/a p |/ geographic portal observations from the SensorThings service
provided.

£ INRAZ Uinstitut Agro
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https://geosas.fr/sofair-dev/api/

> Creating Métadata and layers in SDI

O SensorThings
.. SensorThings

/ N\

[ lf;- GeoServer > GeoNetwork ] geQrchestra

I

» View/download/request by OGC W*S » Increase SensorThings API visibility
in the INSPIRE platform ecosystem

» Solves the problem of large number of Things or via multiple harvesting mechanisms

Features
» Openness to other standard, other

catalog?

£ INRA® Uinstitut Agro
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> SO FAIR API service

“« C @ O 8 = https://geosas.fr/sofair-dev/api/processes?f=html

Gé@SAS.fr
» New standard |
Home / Processes

OGC API-Processes
(Open Geospatial Consortium) “ ' Processes In th IS Serv'ce

Name Description
SensorThings API This function allows you to create a new instance of
creation a SensorThings service that is immediately

accessible online.

» A python implementation Settingupthe  This function uploads an XLSX file o create the
sensorthings service  various objects in the SensorThings service: Things,
Of th e OG C A P I Sensors, Observed Properties, Locations, Features

Of Interest and Datastreams.

L]
e O a 1 Upload This function uploads cbservations from CSV or
observations XLSX file to the SensorThings service.

Publishes a This process publishes INPIRE-compliant layer and
SensorThings metadata from a SensorThings service to a Spatial
. . service in an IDG Data Infrastructure.
> d e p I Oye d N a bEta Ve rS I O n Create This function automatically generates a URL
. . @ SensorThings pointing to a map portal displaying chronicles of
htt ps ://geosa S .fr/s Ofa | r-d eV/a p |/ geographic portal observations from the SensorThings service
provided.

£ INRAZ Uinstitut Agro
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https://geosas.fr/sofair-dev/api/

2 Dynamic creation of a cartographic web portal
» Automatic URL generation

e.g. : https://geosas.fr/mviewer-dev/?config=/apps/efele/config2.xm

» co-visualization of spatial data / temporal data

@ Hum_relative
O NOVIPIR mV
O NOVI_red oW
O Patm _kPa

O Puic_mm

O R_mat_ooer W _m2
O Romet_w_m2

O Ry kdm2

O Rg.w.m2

]
Vert_direction_sd_deg

chroniques de [a Station Météa

I @ Station météo Campbell EFELE
z

oom Im 3m 6&m YD \y Al Sanon mécéo Campbeil persoanalisée, dquipéde du data logger Campbedt CR1000 Jan 2, 2020 Jan 1, 2022

P19



https://geosas.fr/mviewer-dev/?config=/apps/efele/config2.xml

> SO FAIR Portal

» Dashboard of deployed ST services

Admin So FAIR = Sample Menu v Trifon lvanov ~ @ =

Dashboard

d Dashboard

Instances P Propriétés observées Données

Y
14 - 229 G 156 029 029 b

# Services SensorThings (a3
_
ORE AgrHyS Bitiment d'élevage Capteurs Lora Rennes Métropéle Archives météo Agridcast
https:/fapi.geosas.friagrhys/iv1.0 https:/fapi.geosas.fribatelev/v1.0, https:/api.geosas.frrennesmetrojv1.0/ https://api.geosas.friagridcast/v1.0/
Configuration . ] Configuration . ] Configuration [ ] Configuration . ]
Données D Données ] Données D Données D
Métadonnées RIS Métadonnées RIS Métadonnées (D Métadonnées (NS
Viewer L] Viewer L] Viewer L Viewer L]
_ _
Archives météo France SAFRAN Observatoire Sélune Projet CIPAN SOERE PRO EFELE
https:fapi.geosas.frisafranfv1.0/ https:/fapi.geosas.friselunefv1.0/ https:/api.geosas.friiwscifv1.0/ https:/fapi.geosas.friefele/v1.0/

A\

Simple access to API functions
» Embedded in the API URL : https://geosas.fr/sofair-dev/

p. 20



> Prospects

SO FAIR, missing link Spatial and temporal data Infrastructures - S&TDI ?

— able to publish spatio-temporal data in a variety of complementary
representations :

O  using time series of
georeferenced raster
or vector layers

&= datel

BV O wis |
: o

&= daten

COMPLIANT

o  Using time series
associated with each
geographical object

.% SensorThings

5

Parcelle 1 Parcelle 2 Parcelle n
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2nd TERENO-OZCAR Conference p.21
Bonn - 28 september 2023



> Prospects : BOSCO project example

» Time series of raster images representing soil surface moisture at 10 m resolution

i} Humidité des sols 2017/2022 (%)
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> Prospects : BOSCO project example

» Time series of raster images representing soil surface moisture at 10 m resolution

://geosas.fr/bosco/

= @ Humidité de sols de surface par satellite - Projet BOSCO

! Humidité des sols 2017/2022 (%)
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> Prospects : BOSCO project example

» Time series representing soil surface moisture on each crop plot
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Thank you / Questions ?

Git SO FAIR project : https://github.com/geosas/sofair
Git STEAN : https://github.com/Mario-35/STEAN
Our research unit SDI GéoSAS : https://geosas.fr
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