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GAW Quality Management Framework 
Elements of the Quality Assurance system, 

QA activities and workflow in GAW 

GAW Implementation Plan 2016-2023, 
GAW Report Nr. 228, 2017 

https://gawsis.meteoswiss.ch 

map of GAW stations 
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GAW’s Central Facilities – the Trace Gas Perspective 
GAW Central Facilities 

GAW Implementation Plan 2016-2023, 
GAW Report Nr. 228, 2017 
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Propagation of the scale, from CCL to station 

https://www.esrl.noaa.gov/gmd/ccl/airstandard.html 

primary 
laboratory 
standards 

working 
standards 
(at station) 

station operators 

Central 
Calibration 
Laboratory 
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Traceability 
 make sure that you know your traceability chain 
 add this information to your data / metadata 
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Targeted compatibility for greenhouse gases  within GAW 
Recommended compatibility of greenhouse gas measurements 

GGMT-2015 Report, 
GAW Report Nr. 229, 2016 rule of thumb: internal reproducibility goals is one half the network compatibility goals 
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Typical plumbing design for CO2 observations 

Frequency of calibrations depending on the time-scale of 
sensitivity changes of the analyzer 

ICOS Atmospheric Station Specification Document 
https://www.icos-ri.eu/documents/ATC%20Public 

air inlet 
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Calibration frequency for CO2 observations 

Zellweger et al., AMT, 2016 

“A thorough analysis of the CO2 and CH4 stability of [this type of cavity enhanced laser 
spectrometer] indicates that the optimal calibration frequency is approximately 30 h.” 

Allan deviation plots 
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Calibration frequency for CO2 observations 

ICOS ATC 
(Atmospheric Thematic 
Center), 
screenshots 

ICOS approach: Calibration only 2-3 times a months 
combined with very frequent target gas analysis  
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Network wide quality control 
 Round Robin Exercises for Greenhouse Gases 

5 circuits of 2 cylinders 
travelling around the world; 
44 participating labs (RR6)  

https://www.esrl.noaa.gov/gmd/ccgg/wmorr/ 
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Network wide quality control 
 World Calibration Centre for Surface O3, CO, CH4, and CO2 (WCC-Empa) 

 established in 1996, more than 90 audits since then 
 ensures traceability to the GAW reference and determines 

compatibility 
 assists stations with regards to instruments and measurement 

issues (WCC-Empa & QA/SAC-CH) 
 improves technical know-how at stations through on-site training 

(WCC-Empa & QA/SAC-CH) 
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Network wide quality control 
 World Calibration Centre for Surface O3, CO, CH4, and CO2 (WCC-Empa) 

https://www.empa.ch/web/s503/wcc-empa 
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Network wide quality control 
 World Calibration Centre for Surface O3, CO, CH4, and CO2 (WCC-Empa) 

WCC-Empa audit in Ushuaia (Argentina) 
(February 2016)  

Audit reports are publicly available at 
• https://gawsis.meteoswiss.ch/ 
• www.empa.ch/gaw, and 
• http://www.wmo.int/pages/prog/arep/gaw/other_pub.html 
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Traceability for surface ozone measurements 

 Each NIST Standard Reference Photometer (SRP) is a realisation of a Primary Standard 

 CCL is NIST, which maintains SRP#2 (=reference for GAW), but SRP#X is also a primary standard 

 The ‘SRP family’, which defines the  O3 reference, is inter-compared in an ongoing Key Comparison organized 
by BIPM (www.bipm.org) 
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Calibration (and auditing) of surface O3 analyzers 
Reference: Standard Reference Photometer (SRP) 
 
World reference: SRP #2 at National Institute for Standards and Technology 
 
Currently: approx. 60 SRPs worldwide 
 
Transfer standard / calibrator is calibrated against a reference photometer and  
used for the calibration of ozone instruments 
 
Traceability chain: 
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Measurement uncertainty 

O3 measurement guidelines, 
GAW Report Nr. 209, 2013 

Tarasick et al., in prep. 

Intercept vs. slope plot for 559 calibrations of various 
ozone analysers with transfer standards within the Swiss 

National Air Pollution Monitoring Network between 
November 2005 and April 2017 
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Comparison with other measurements 

source: WDCGG Data Summary 41, 2017 
https://gaw.kishou.go.jp/ 
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Comparison with other measurements 

source: WDCGG Data Summary 41, 2017 
https://gaw.kishou.go.jp/ 
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Comparison with other measurements 

Data, Jungfraujoch 
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Comparison with other measurements 

Data, Jungfraujoch 
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Comparison with and use of models 
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Comparison with and use of models 
Available through the internet from various sources 
 

http://lagrange.empa.ch/FLEXTRA_browser/ 
 
http://www.emep.int/trajectories.html 
 
http://www.arl.noaa.gov/ready/hysplit4.html 
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Training Opportunities 

. 

. 

. 
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Training Opportunities 

. 

. 

. 

October 2015 
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Training Opportunities 

. 

. 

. 

https://www.gawtec.de/ 
two courses per year 
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Implementation of new measurements in South America  

. 

. 

. 

measurement station inlet installed equipment 

in April 2013, measurements are still ongoing 
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Implementation of new measurements in South America  

. 

. 

. 

in April 2013, measurements are still ongoing 

measurement station inlet Data acquisition and logbook 
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Conclusions 

 Central Facilities are assigned for most of the trace gases targeted in GAW 
 

 Traceability chains and network wide quality control activities are in place 
 

 A wide range of data from observations and models are available online 
 
 make use of it ! 

 
 profit from training opportunities and potential collaborations  

 
 
 



martin.steinbacher@empa.ch # 29 
SAMLAC, Puerto Rico, 12 November 2018 

Station setup and operation 
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