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The TOAR database: data harmonization and quality assurance on global air quality data
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Data Input
Data is provided by 

various providers from 
large measurement 

networks to individually 
managed stations.

TOAR database
A database containing 

more than 100,000 time 
series recording surface 

level ozone 
measurements, ozone 
precursors and other 

meteorological data (e.g.
temperature) from more 

than 10,000 
measurements stations 

around the globe.

Data not usable for research Data usable for research

Workflow

Data is sent with quality flags from the data provider

Metadata is harmonized

Data is handed over to the quality control tool

Statistical tests are run to determine the quality of 
all given data points

Quality flags from the tool and the data provider are 
combined to get the final quality flag for each data 

point

Save the quality flag alongside the data points in the 
TOAR database

Properties of the quality control tool

- Modular structure → allows for easily swapping 
out parts of the workflow

- Statistical tests are used with a class factory 
pattern → addition of new tests is possible 
without changing existing code

Results
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The same value was measured over a 
couple of hours → not directly 
flagged as erroneous but at least it 
should be investigated

This value is flagged as erroneous as 
it deviates from the surrounding data 
points

The quality control tool will also give 
an overview in form of a table to 
easily assess the data quality of a 
given measurement campaign for the 
different years covered.


