
 

 

QA/QC of Automatic Air Quality Instruments 
 

Air quality measurements from the automatic instruments are validated and ratified by 

Air Quality Data Management (AQDM) http://www.aqdm.co.uk to the standards 

described in the Local Air Quality Management – Technical Guidance LAQM (TG16) 
https://laqm.defra.gov.uk/technical-guidance. 

 

Validation 

This process operates on data during the data collection stage. All data are continually 

screened algorithmically and manually for anomalies. There are several techniques 

designed to discover spurious and unusual measurements within a very large dataset. 

These anomalies may be due to equipment failure, human error, power failures, 

interference or other disturbances. Automatic screening can only safely identify 

spurious results that need further manual investigation. 

 

Raw data from the gaseous instruments (e.g. NOx, O3, SO2 and CO) are scaled into 

concentrations using the latest values derived from the manual and automatic 

calibrations. These instruments are not absolute and suffer drifts. Both the zero 

baseline (background) and the sensitivity may change over time. Regular calibrations 

with certified gas standards are used to measure the zero and sensitivity. However, 

these are only valid for the moment of the calibration since the instrument will 

continue to drift. Raw measurements from particulate instruments (e.g. PM10 and 

PM2.5) generally do not require scaling into concentrations. The original raw data are 

always preserved intact while the processed data are dynamically scaled and edited. 

 

Ratification 

This is the process that finalises the data to produce the measurements suitable for 

reporting. All available information is critically assessed so that the best data scaling 

is applied and all anomalies are appropriately edited. Generally this operates at three, 

six or twelve month intervals. However, unexpected faults can be identified during the 

instrument routine services or independent audits which are often at 6-monthly 

intervals. In practice, therefore, the data can only be fully ratified in 12-month or 

annual periods. The data processing performed during the three and six monthly 

cycles helps build a reliable dataset that is finalised at the end of the year. 

 

There is a diverse range of additional information that can be essential to the correct 

understanding and editing of data anomalies. These may include  

 the correct scaling of data  

 ignoring calibrations that were poor e.g. a spent zero scrubber 

 closely tracking rapid drifts or eliminating the data 

 comparing the measurements with other pollutants and nearby sites 

 corrections due to span cylinder drift 

 corrections due to flow drifts for the particulate instruments 

 corrections for ozone instrument sensitivity drifts 

 eliminating measurements for NO2 conversion inefficiencies 

 eliminating periods where calibration gas is in the ambient dataset 

 identifying periods were instruments are warming-up after a powercut 

 identification of anomalies due to mains power spikes  

http://www.aqdm.co.uk/
https://laqm.defra.gov.uk/technical-guidance


 

 

 correcting problems with the date and time stamp 

 observations made during the sites visits and services 

 

The identification of data anomalies, the proper understanding of the effects and the 

application of appropriate corrections requires expertise gained over many years of 

operational experience. Instruments and infrastructure can fail in numerous ways that 

significantly and visually affect the quality of the measurements. There are rarely 

simple faults that can be discovered by computer algorithms or can be understood 

without previous experience. 

 

The PM10 and PM2.5 concentrations may require scaling into Gravimetric Equivalent 

concentration units by use of the Volatile Correction Model (VCM) 

http://www.volatile-correction-model.info or by corrections published by Defra 

https://uk-air.defra.gov.uk/networks/monitoring-methods?view=mcerts-scheme 

depending on the measurement technique. 

 

Further information about air quality data management, expert data ratification and 

examples of bad practices are given on the Air Quality Data Management (AQDM) 

website http://www.aqdm.co.uk. 
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