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Data QualityData Quality
Quality of data must be appropriate for intended use of data

AQ research
AQ compliance measurements

Appropriate quality assurance/quality control (QA/QC) system 
is of prime importance for AQ measurements

AirMonTech database provides lot of information

For compliance measurements, mandatory use of 
reference methods (or equivalent methods) is an 
important aspect to ensure data quality
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 SO2 EN 14212 (2012) UV fluorescence
 NO2 and NO EN 14211 (2012) Chemiluminescence
 O3 EN 14625 (2012) UV photometry
 CO EN 14626 (2012) Non-dispersive IR spectroscopy
 Benzene EN 14662;1-5 (2005) 5 chromatographic methods
 PAH EN 15549 (2008) BaP only, manual method
 Pb, Cd, As, Ni EN 14902 (2005) Analysis on PM10 filters
 Inorganic ions in PM CEN/TR 16269 (2011) Analysis on PM2.5 filters

 PM10 EN 12341 (1998) Manual gravimetric method*), **)

 PM2.5 EN 14907 (2005) Manual gravimetric method*), **)

 EC, OC CEN/TR 16243 (2011) Thermal-optical analysis on filters*)

*)     Conventional reference method
**) New combined standard for PM10 and PM2.5 under development (Draft prEN 12341;2012)  

Reference methods for regulated air pollutantsReference methods for regulated air pollutants
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Reference methods for regulated air pollutantsReference methods for regulated air pollutants

Reference method is more than the measuring principle!

CEN standards also include

Performance characteristics and minimum required performance criteria for 
instruments

Procedures for determination of performance characteristics

Details on sampling inlet and sampling line

Procedures for maintenance, checks and calibration in the field

…

Note: Use of reference method is no guarantee for high‐quality data
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Use of reference method helps to assure the reliability and compara‐
bility of air quality measurements



Air quality measurements Air quality measurements –– traceability chain and traceability chain and 
calibrationcalibration
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Air quality measurements Air quality measurements –– traceability chain and traceability chain and 
uncertainty componentsuncertainty components
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PM 10 TEOM FDMS - PM10 grav(g m3)
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PM 10 opt - PM10 grav(g m3)

Fr
eq

ue
nc

y

-20 -15 -10 -5 0 5 10 15

0
5

10
15

20

‐4.2 g/m3

(=3.4g/m3)

 Systematic differences can be corrected based on parallel measurements 
with reference method (demonstration of equivalence)

Reference method: Reference method: 
Important for data comparability Important for data comparability 

Daily PM10 – difference between automated techniques and 
gravimetric method according to EN 12341 
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BAM – PM10 grav TEOM FDMS – PM10 grav PM10 opt – PM10 grav



Reference method: Reference method: 
Important for data comparability Important for data comparability 
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ZUE - urban background
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BAS - suburban
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MAG - rural
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Elemental carbon (EC): Thermal‐optical reflectance (TOR) vs. Thermal‐optical 
transmission (TOT) method, same temperature protocol (EUSAAR 2)

Saharan dust event
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Minimum required data quality is typically defined by data quality objectives 
(DQOs)

Data Quality Objectives (DQOs)Data Quality Objectives (DQOs)

Directive 2008/50/EC
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8h ‐ O3 (g/m3)



comparison excercise comparison excercise –– e.g. Elemental Carbon (EC)e.g. Elemental Carbon (EC)
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O3 O3 –– station audits within GAW (WMO) station audits within GAW (WMO) 
(performed by WCC(performed by WCC‐‐Empa)Empa)
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 Data quality matters!

 Not highest possible data quality (accuracy, precision) but adequate for intended use

 Appropriate QA/QC system required for any AQ measurements (see e.g. CEN standards 
and AirMonTech database)

 Use of reference methods according to CEN standards is an essential aspect of QA/QC

 ensures comparability of data

 supports uncertainty estimation

 Intercomparison excercises are very valuable for evaluation of performance of AQ 
measurements 

SummarySummary
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Bulk deposition sampler at NABEL-Site Rigi-Seebodenalp (Photo: Stefan Bugmann, Empa)

Thank you!
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Reference method: Reference method: 
Important for data comparability Important for data comparability 
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Hourly NO2 – difference between CLD with photolytic converter and CLD 
according to EN 14211 
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Payerne, rural site (1h‐values 2006 ‐ 2012)
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