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Introduction

> My own learning curve

> Goal: provide a practical example & reduce 
friction for beginners

> A practical workflow with 
real-time data: QGIS Desktop 

 
QWC web map
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What is SensorThings?

> The OGC SensorThings API is an open standard 
for publishing sensor observations and time-
series data through a web API

> It helps answer: 
> Where was it measured?
> What was measured?
> When was it measured?
> Which value was observed?
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SensorThings API is a QGIS data source

SensorThings API as a QGIS data source
> SensorThings API provides a way to access real-time sensor 

observations
> In QGIS, these observations can be consumed directly as live 

geospatial layers

Why it matters for this demo:
> QGIS does not need a static dataset: it can connect to an API 

endpoint and display continuously updated observations
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The SensorThings model

Source: OGC SensorThings API 
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SensorThings servers in the wild

> Geoscience / environment
> Fraunhofer Air Quality — https://airquality-frost.k8s.ilt-dmz.iosb.fraunhofer.de/v1.1/

> Urban / municipal IoT
> DE Hamburg — https://iot.hamburg.de/v1.1/
> DE Kreis Herford — https://geoportal.kreis-herford.de/iot/v1.1
> IT Municipality of Ferrara — https://iot.comune.fe.it/FROST-Server/v1.1/

> Water & groundwater
> Fraunhofer Water Data — https://ogc-demo.k8s.ilt-dmz.iosb.fraunhofer.de/v1.1
> UK British Geological Survey — https://sensors.bgs.ac.uk/FROST-Server/v1.1
> USA New Mexico — https://nmenv.newmexicowaterdata.org/FROST-Server/v1.1

> Demographic data
> Fraunhofer Demography — https://demography.k8s.ilt-dmz.iosb.fraunhofer.de/v1.1

Public FROST / OGC SensorThings endpoints across different domains

https://airquality-frost.k8s.ilt-dmz.iosb.fraunhofer.de/v1.1/
https://iot.hamburg.de/v1.1/
https://geoportal.kreis-herford.de/iot/v1.1
https://iot.comune.fe.it/FROST-Server/v1.1/
https://ogc-demo.k8s.ilt-dmz.iosb.fraunhofer.de/v1.1
https://sensors.bgs.ac.uk/FROST-Server/v1.1
https://nmenv.newmexicowaterdata.org/FROST-Server/v1.1
https://demography.k8s.ilt-dmz.iosb.fraunhofer.de/v1.1
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Chosen data source: Air Quality FROST Server

GOAL: 

Create a QWC web map for exploring 
real-time air quality observations in 
Romania
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Importing SensorThings data in QGIS Desktop 

> Install the QGIS 
SensorThings plugin.

> Import workflow
> Endpoint URL 
> SensorThings connection 
> Select entity 
> Add layer 
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I have this API. Now what?

> The data exists, but is not yet a map

> What I want? 
I want a map with last NO2 observations 
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I have this API. Now what?
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I have this API. Now what?
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I have this API. Now what?

Thing  → STA-ROxxx

Datastream  → NO2, PM10, O3

Datastream  → time

Observation  → value
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Source tab configuration

Only NO2

Last observation

Only Romania
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Source tab configuration
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Simbology tab configuration

Measurement station (µg/m³) Heatmap weighted by latest NO2 observation
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NO2 Measurements stations - Romania
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Heat map + stations - Romania
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Temporal tab configuration
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Inspector tool 

Tip: If the Inspector does not open, this is a common issue. Installing 
the missing QtWebEngine/QML dependencies usually solves it.

⚠
️
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Inspector tool 
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Final view QGIS Desktop before QWC
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QWC setup

> 1. Save the QGIS project

> 2. Generate QWC service configurations

> 3. Enable the SensorThingsTool plugin

> 4. Add the plugin button to the 
map viewer

> 5. Allow the required plugin 
permissions in QWC Admin

> 6. Open the QWC map viewer 
and test the layer
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QWC DEMO: Latest NO2 observation, Romania
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References

> Presentation 
> QWC-Demo: click_me
> GITHub Repo: https://github.com/msalas-sourcepole/foss4ge26-

sensorthings

> SensorThings API
> https://www.ogc.org/standards/sensorthings/
> https://fraunhoferiosb.github.io/FROST-Server/

> QGIS Desktop set up
> https://qgis.org/
> https://plugins.qgis.org/plugins/SensorThingsAPI/

> QWC set up
> https://docs.qwc.app/master/
> https://docs.qwc.app/master/references/qwc2_plugins/#sensorthin

gstool

> More questions? msalas@sourcepole.ch

https://demo.qwc.app/?t=frost_romania_no2_latest&l=Measurement%20station%20%28%C2%B5g%2Fm%C2%B3%29%2CHeatmap%20weighted%20by%20latest%20NO2%20observation%2CRomania%2CVersaTiles%20Shadow&bl=&c=2830479%2C5759648&s=4000000
https://www.ogc.org/standards/sensorthings/
https://fraunhoferiosb.github.io/FROST-Server/
https://qgis.org/
https://plugins.qgis.org/plugins/SensorThingsAPI/
https://docs.qwc.app/master/
https://docs.qwc.app/master/references/qwc2_plugins/#sensorthingstool
https://docs.qwc.app/master/references/qwc2_plugins/#sensorthingstool
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Thank you!

Mul umesc!ț

Mariano Salas
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