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The TOAR-II database schema
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Detailed documentation
(gitlab pages)

User guides Technical guides

The TOAR Database Infrastructure documentation
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By example:

Metadata change logs
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As part of our curation efforts we may apply changes to original data.
All changes are logged, timeseries are versioned, and our data quality flags
are traceable.

Version = major.minor.micro

Used to store a date label (especially for realtime data)

Time series versioning
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CoreTrustSeal
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We store temporally high-resolved geo-data (such as population density or stable night 
lights) in a rasdaman-database, which offers access using geographic coordinates or time 
specifications. 
GEO-PEAS provides end-points for different geographical information and can proceed 
with requests given geographical coordinates (and a radius around this location) and 
year. The information can either be requested as a point extraction or as spatial 
aggregation (mean, std dev, median, min, max, sum, or different percentiles).

We included the service call in the automated data ingestion workflow, so that 
already during the data ingestion for each station the extended metadata is 
calculated and made available.

GEOspatial
Point Extraction and Aggregation Service
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OpenAQ Data Repository

Collective impact through 
community:

OpenAQ is the world's first open, 
real-time and historical air quality 
data platform:

Mainly government sources 
Research-grade data

 Data platforms
 Developer tools
 Education tools
 Low-cost sensors

 Media
 Models
 Research
 Software

Ingesting Real-Time Data
(example: OpenAQ)
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Data Collection, Harmonization, and Quality Control
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Controlled Vocabulary / Ontology
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Quality Flag 
provided by the 

data provider

Load time series Load test 
configuration

Tests can be added 
or left out plus be 

arranged in 
different groups 

running after one 
another

Run the statistical 
tests and score 
each data point

Aggregate test 
scores into single 

final score for each 
data point

Assign final overall 
quality flag for 
each data point

Data Quality Control

What we do

What we get
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Easy access to air quality data
and analyses
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Access TOAR-II (meta) data

from documentation to Python notebook
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GUI – general map
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GUI – value map
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webDO3SE
REST API service for flux-based vegetation damage assessment

from documentation to REST API request
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REST API analysis

from documentation to Python notebook
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Client (User) Webservice

Send analysis request

Confirm input parameters

Assign task identifier

Send task identifier

Wait might occasionally send a 
status request to check if the 
result is available

Send status request

Send result

Check for job completion

If finished send result

online

online

offline

Asynchronous Request-Reply Pattern
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Caching

To save time and energy we employ caching for the analysis products

Check if current 
request was done and 

cached before

was done Make sure nothing 
has changed since the 

result was cached

nothing changed
Reuse previously 
calculated result

Calculate result

was never done

something changed
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GEO PEAS GUI
GEOspatial Point Extraction and Aggregation Service
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Use of TOAR data in ML applications
Destination Earth Air Quality Use Case DE370C
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(Leufen, L. H., Kleinert, F., and Schultz, M. G.: O3ResNet: A deep learning based forecast system to predict local ground-level daily maximum 8-hour average ozone, submitted to 
AI4ES, December 2022)

ML model to forecast MDA8 
ozone at measurement sites Superior to CAMS

regional model ensemble.

Use of TOAR data in ML applications
IntelliAQ ML Time Series Forecasting
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