OGC SensorThings AP

INSPIRE Good Practice




OGC SensorThings API

AOGC Standard since 2015, V1.1 update 2019
ABased on O&M Data model (ISO 19156)

ARESTful API following OaBdataV4.0

A ILOJtiIizes a slightly different URL pattern than Open API
ut

A Allows for far more powerful queries
AAdheres to recommendations of W3C Data on the Web Best Practices

AFar easier to deploy and use than SOS

AExplicit queries allow access to required data
AExtended response formats allow 8e0JSOBNd CSV responses



Relevant Domains (on beyond Sensors)

No data loss in comparison to Excel:
https://www.thequardian.com/politics/2020/oct/05/how

excetmay-havecausedlossof-16000covidtestsin-england
S“pDOI‘t The Guardian Search jobs | € My account + O, Search ~ T e International editio

Available for everyone, funded by readers @
subscive - uardian

News Opinion Sport Culture Lifestyle More ~

UK » UK politics Education Media Society Law Scotland Wales Northern Ireland

Health policy Covid: how Excel may have caused loss
0f 16,000 test results in England

Public Health England data error blamed on limitations of
Microsoft spreadsheet

Coronavirus - latest updates
See all our coronavirus coverage


https://www.theguardian.com/politics/2020/oct/05/how-excel-may-have-caused-loss-of-16000-covid-tests-in-england

OGC SensorThings AP

ObservedProperty
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OGC SensorThings APl - French Water Depth API

ObservedProperty

Sensor Water Depth
Electronic probe

DataStream Observation
Water Depth Loire 1.2m

Thing
La Loire a Orléan
¢ Quai du Roi

FeatureOfinterest
HistoricalLocatio [1.904788014,
Location 47.897324928]

[1.904788014,
47.897324928]




OGC SensorThings APl - French Water Depth API

' n B 7. o e S \ fAHydrometry depth at La Loire a Orléans - Quai du Roi with method Hydrometry depth measurement by electronic probe
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https://iddata.eaufrance.fr/api/stapiHydrometry/Datastreams(4239)?$top=1000&$select=id,name,unitOfMeasurement,properties,phenomenonTime&$orderby=name&$expand=ObservedProperty,Sensor,Thing,Thing/Locations
https://iddata.eaufrance.fr/api/stapiHydrometry/Datastreams(4239)?$top=1000&$select=id,name,unitOfMeasurement,properties,phenomenonTime&$orderby=name&$expand=ObservedProperty,Sensor,Thing,Thing/Locations
https://iddata.eaufrance.fr/api/stapiHydrometry/Datastreams(4239)?$top=1000&$select=id,name,unitOfMeasurement,properties,phenomenonTime&$orderby=name&$expand=ObservedProperty,Sensor,Thing,Thing/Locations
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https://airquality-frost.k8s.ilt-dmz.iosb.fraunhofer.de/v1.1/Datastreams(75)?$top=1000&$select=id,name,unitOfMeasurement,properties,phenomenonTime&$orderby=name&$expand=ObservedProperty,Sensor,Thing,%20Thing/Locations
https://airquality-frost.k8s.ilt-dmz.iosb.fraunhofer.de/v1.1/Datastreams(75)?$top=1000&$select=id,name,unitOfMeasurement,properties,phenomenonTime&$orderby=name&$expand=ObservedProperty,Sensor,Thing,%20Thing/Locations
https://airquality-frost.k8s.ilt-dmz.iosb.fraunhofer.de/v1.1/Datastreams(75)?$top=1000&$select=id,name,unitOfMeasurement,properties,phenomenonTime&$orderby=name&$expand=ObservedProperty,Sensor,Thing,%20Thing/Locations

Some Demos

Demos
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https://datacoveeu.github.io/API4INSPIRE/maps/Demography.html
https://datacoveeu.github.io/API4INSPIRE/maps/AirQuality.html
https://datacoveeu.github.io/API4INSPIRE/maps/RiversInBw.html
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Some Queries - Population European Countries

http://service.datacove.eu/DemographyThings/vl.1/Things
?$top=10
&$filter=  length(hame) eq 2
&$select=name
&$expand=Locations($select=location),
Datastreams (
$filter= ObservedProperty /name eq 'demo r pjanaggr3’;
$select=name;
$expand= ObservedProperty ($select=name, definition),
Sensor($select=metadata),
Observations(
$select= result,phenomenonTime ;
$orderby =phenomenonTime desc;
$top=1

)

&$resultFormat  =geojson



https://service.datacove.eu/DemographyThings/v1.1/Things?$top=10&$filter=length(name)%20eq%202&$select=name&$expand=Locations($select=location),Datastreams($filter=ObservedProperty/name%20eq%20%27demo_r_pjanaggr3%27;$select=name;$expand=ObservedProperty($select=name,%20definition),Sensor($select=metadata),Observations($select=result,phenomenonTime;$orderby=phenomenonTime%20desc;$top=1))&$resultFormat=geojson
https://service.datacove.eu/DemographyThings/v1.1/Things?$top=10&$filter=length(name)%20eq%202&$select=name&$expand=Locations($select=location),Datastreams($filter=ObservedProperty/name%20eq%20%27demo_r_pjanaggr3%27;$select=name;$expand=ObservedProperty($select=name,%20definition),Sensor($select=metadata),Observations($select=result,phenomenonTime;$orderby=phenomenonTime%20desc;$top=1))&$resultFormat=geojson
https://service.datacove.eu/DemographyThings/v1.1/Things?$top=10&$filter=length(name)%20eq%202&$select=name&$expand=Locations($select=location),Datastreams($filter=ObservedProperty/name%20eq%20%27demo_r_pjanaggr3%27;$select=name;$expand=ObservedProperty($select=name,%20definition),Sensor($select=metadata),Observations($select=result,phenomenonTime;$orderby=phenomenonTime%20desc;$top=1))&$resultFormat=geojson
https://service.datacove.eu/DemographyThings/v1.1/Things?$top=10&$filter=length(name)%20eq%202&$select=name&$expand=Locations($select=location),Datastreams($filter=ObservedProperty/name%20eq%20%27demo_r_pjanaggr3%27;$select=name;$expand=ObservedProperty($select=name,%20definition),Sensor($select=metadata),Observations($select=result,phenomenonTime;$orderby=phenomenonTime%20desc;$top=1))&$resultFormat=geojson
https://service.datacove.eu/DemographyThings/v1.1/Things?$top=10&$filter=length(name)%20eq%202&$select=name&$expand=Locations($select=location),Datastreams($filter=ObservedProperty/name%20eq%20%27demo_r_pjanaggr3%27;$select=name;$expand=ObservedProperty($select=name,%20definition),Sensor($select=metadata),Observations($select=result,phenomenonTime;$orderby=phenomenonTime%20desc;$top=1))&$resultFormat=geojson
https://service.datacove.eu/DemographyThings/v1.1/Things?$top=10&$filter=length(name)%20eq%202&$select=name&$expand=Locations($select=location),Datastreams($filter=ObservedProperty/name%20eq%20%27demo_r_pjanaggr3%27;$select=name;$expand=ObservedProperty($select=name,%20definition),Sensor($select=metadata),Observations($select=result,phenomenonTime;$orderby=phenomenonTime%20desc;$top=1))&$resultFormat=geojson
https://service.datacove.eu/DemographyThings/v1.1/Things?$top=10&$filter=length(name)%20eq%202&$select=name&$expand=Locations($select=location),Datastreams($filter=ObservedProperty/name%20eq%20%27demo_r_pjanaggr3%27;$select=name;$expand=ObservedProperty($select=name,%20definition),Sensor($select=metadata),Observations($select=result,phenomenonTime;$orderby=phenomenonTime%20desc;$top=1))&$resultFormat=geojson
https://service.datacove.eu/DemographyThings/v1.1/Things?$top=10&$filter=length(name)%20eq%202&$select=name&$expand=Locations($select=location),Datastreams($filter=ObservedProperty/name%20eq%20%27demo_r_pjanaggr3%27;$select=name;$expand=ObservedProperty($select=name,%20definition),Sensor($select=metadata),Observations($select=result,phenomenonTime;$orderby=phenomenonTime%20desc;$top=1))&$resultFormat=geojson
https://service.datacove.eu/DemographyThings/v1.1/Things?$top=10&$filter=length(name)%20eq%202&$select=name&$expand=Locations($select=location),Datastreams($filter=ObservedProperty/name%20eq%20%27demo_r_pjanaggr3%27;$select=name;$expand=ObservedProperty($select=name,%20definition),Sensor($select=metadata),Observations($select=result,phenomenonTime;$orderby=phenomenonTime%20desc;$top=1))&$resultFormat=geojson
https://service.datacove.eu/DemographyThings/v1.1/Things?$top=10&$filter=length(name)%20eq%202&$select=name&$expand=Locations($select=location),Datastreams($filter=ObservedProperty/name%20eq%20%27demo_r_pjanaggr3%27;$select=name;$expand=ObservedProperty($select=name,%20definition),Sensor($select=metadata),Observations($select=result,phenomenonTime;$orderby=phenomenonTime%20desc;$top=1))&$resultFormat=geojson
https://service.datacove.eu/DemographyThings/v1.1/Things?$top=10&$filter=length(name)%20eq%202&$select=name&$expand=Locations($select=location),Datastreams($filter=ObservedProperty/name%20eq%20%27demo_r_pjanaggr3%27;$select=name;$expand=ObservedProperty($select=name,%20definition),Sensor($select=metadata),Observations($select=result,phenomenonTime;$orderby=phenomenonTime%20desc;$top=1))&$resultFormat=geojson
https://service.datacove.eu/DemographyThings/v1.1/Things?$top=10&$filter=length(name)%20eq%202&$select=name&$expand=Locations($select=location),Datastreams($filter=ObservedProperty/name%20eq%20%27demo_r_pjanaggr3%27;$select=name;$expand=ObservedProperty($select=name,%20definition),Sensor($select=metadata),Observations($select=result,phenomenonTime;$orderby=phenomenonTime%20desc;$top=1))&$resultFormat=geojson
https://service.datacove.eu/DemographyThings/v1.1/Things?$top=10&$filter=length(name)%20eq%202&$select=name&$expand=Locations($select=location),Datastreams($filter=ObservedProperty/name%20eq%20%27demo_r_pjanaggr3%27;$select=name;$expand=ObservedProperty($select=name,%20definition),Sensor($select=metadata),Observations($select=result,phenomenonTime;$orderby=phenomenonTime%20desc;$top=1))&$resultFormat=geojson
https://service.datacove.eu/DemographyThings/v1.1/Things?$top=10&$filter=length(name)%20eq%202&$select=name&$expand=Locations($select=location),Datastreams($filter=ObservedProperty/name%20eq%20%27demo_r_pjanaggr3%27;$select=name;$expand=ObservedProperty($select=name,%20definition),Sensor($select=metadata),Observations($select=result,phenomenonTime;$orderby=phenomenonTime%20desc;$top=1))&$resultFormat=geojson
https://service.datacove.eu/DemographyThings/v1.1/Things?$top=10&$filter=length(name)%20eq%202&$select=name&$expand=Locations($select=location),Datastreams($filter=ObservedProperty/name%20eq%20%27demo_r_pjanaggr3%27;$select=name;$expand=ObservedProperty($select=name,%20definition),Sensor($select=metadata),Observations($select=result,phenomenonTime;$orderby=phenomenonTime%20desc;$top=1))&$resultFormat=geojson
https://service.datacove.eu/DemographyThings/v1.1/Things?$top=10&$filter=length(name)%20eq%202&$select=name&$expand=Locations($select=location),Datastreams($filter=ObservedProperty/name%20eq%20%27demo_r_pjanaggr3%27;$select=name;$expand=ObservedProperty($select=name,%20definition),Sensor($select=metadata),Observations($select=result,phenomenonTime;$orderby=phenomenonTime%20desc;$top=1))&$resultFormat=geojson
https://service.datacove.eu/DemographyThings/v1.1/Things?$top=10&$filter=length(name)%20eq%202&$select=name&$expand=Locations($select=location),Datastreams($filter=ObservedProperty/name%20eq%20%27demo_r_pjanaggr3%27;$select=name;$expand=ObservedProperty($select=name,%20definition),Sensor($select=metadata),Observations($select=result,phenomenonTime;$orderby=phenomenonTime%20desc;$top=1))&$resultFormat=geojson

Some Queries - All stations at a river that
flows into the Rhine

https://lubw.k8s.llt - dmz.iosb.fraunhofer.de/v1.1/Things
?%filter=properties/type eq 'station'
and

properties/gewaesser.Location/properties/sink.Location/name

ed 'Rhein’

&$resultFormat=geojson



https://lubw.k8s.ilt-dmz.iosb.fraunhofer.de/v1.1/Things?$filter=properties/type%20eq%20%27station%27%20and%20properties/gewaesser.Location/properties/sink.Location/name%20eq%20%27Rhein%27&$resultFormat=geojson
https://lubw.k8s.ilt-dmz.iosb.fraunhofer.de/v1.1/Things?$filter=properties/type%20eq%20%27station%27%20and%20properties/gewaesser.Location/properties/sink.Location/name%20eq%20%27Rhein%27&$resultFormat=geojson
https://lubw.k8s.ilt-dmz.iosb.fraunhofer.de/v1.1/Things?$filter=properties/type%20eq%20%27station%27%20and%20properties/gewaesser.Location/properties/sink.Location/name%20eq%20%27Rhein%27&$resultFormat=geojson
https://lubw.k8s.ilt-dmz.iosb.fraunhofer.de/v1.1/Things?$filter=properties/type%20eq%20%27station%27%20and%20properties/gewaesser.Location/properties/sink.Location/name%20eq%20%27Rhein%27&$resultFormat=geojson
https://lubw.k8s.ilt-dmz.iosb.fraunhofer.de/v1.1/Things?$filter=properties/type%20eq%20%27station%27%20and%20properties/gewaesser.Location/properties/sink.Location/name%20eq%20%27Rhein%27&$resultFormat=geojson
https://lubw.k8s.ilt-dmz.iosb.fraunhofer.de/v1.1/Things?$filter=properties/type%20eq%20%27station%27%20and%20properties/gewaesser.Location/properties/sink.Location/name%20eq%20%27Rhein%27&$resultFormat=geojson

SensorThings APl Endpoints

AWater:

A Ground Water (FRttps://sensorthings.brgrrec.fr/SensorThingsGroundWater/v1.0
A Surface Water Quantity (FRittps://iddata.eaufrance.fr/api/stapiHydrometry/vi1.1

A Surface Water Quality (FR)tps://sensorthingswq.brgmrec.frfFROSBerver/v1.0

A Water (DE)https://lubw.k8s.ilt-dmz.iosb.fraunhofer.de/v1.1

A Air Quality- NearreaHtime air quality across Europe, data from both national
sources (harvested from AT SOS and WFS) and Europe (EEA):
https://airquality-frost. k83 |Itdmz |osb fraunhoferde/vl 1

A Reuse by Wind[
A Smart Cities Urh

ADemography- Ba
https://demoagray
A CovidCase Data
RKInttp://covids
A Dashboardhttp:

User base expandlngaxample France:

A BRGM (French Geological Institute)

A French Office for Biodiversity

A INRAe Soil

A IFREMER: marine

Highly interested: MNHN and IGN France (mapping agency)



https://sensorthings.brgm-rec.fr/SensorThingsGroundWater/v1.0
https://iddata.eaufrance.fr/api/stapiHydrometry/v1.1
https://sensorthings-wq.brgm-rec.fr/FROST-Server/v1.0
https://lubw.k8s.ilt-dmz.iosb.fraunhofer.de/v1.1
https://airquality-frost.k8s.ilt-dmz.iosb.fraunhofer.de/v1.1
https://www.windy.com/fr/-NO2-no2?camsEu,no2,47.905,1.908,5
https://iot.hamburg.de/v1.1
https://demography.k8s.ilt-dmz.iosb.fraunhofer.de/v1.1
http://covidsta.hft-stuttgart.de/server/v1.1
http://www.covid19dashboard.org/

Conclusions

ASensorThings API is being increasingly deployed

AFar easier to deploy and use than SOS

AData model isomorph to O&M, thus compatible to INSPIRE data specifications
A "Extending INSPIRE to the Internet of Things through SensorThings API"
dor:10.3390/geosciences8060221
AMap based visualization still in development

A STAM provides simple mapping support
https://qgithub.com/DataCoveEU/STAM

A Grafana support: o _
https://grafana.com/grafana/plugins/linksmaigensorthingsdatasource

More examples and demos at:
https://datacoveeu.github.io/AP14INSPIRE/

This ongoing API4INSPIRE study is funded in the frame of the European Locat
Interoperability Solutions for-€sovernment actioi LISFpart of thel SAProgramme


https://www.mdpi.com/2076-3263/8/6/221
https://github.com/DataCoveEU/STAM
https://grafana.com/grafana/plugins/linksmart-sensorthings-datasource
https://datacoveeu.github.io/API4INSPIRE/
https://ec.europa.eu/isa2/actions/elise_en
https://ec.europa.eu/digital-single-market/en/european-egovernment-action-plan-2016-2020

Thanks for your Attention!

KathiSchleidt Hylke van den Schaaf
Kathi@DataCove.eu hylke.vanderschaaf@iosb.fraunhofer.de




