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Quality Assurance / Science Activity Centre (QA/SAC) 

Elements of the Quality Assurance system, 
QA activities and workflow in GAW 

GAW report #228 
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Quality Assurance / Science Activity Centre Switzerland 

Scope 
• variables mandated to WCC-Empa 
• cross-cutting, system-wide  

 
Primary Tasks 

• research activities promoting technical 
progress and scientific data analysis,  

• twinning, support, capacity building, 
and training 

• contribution to GAW outreach,  
• networking / cooperation with other 

programmes / projects in line with the 
GAW strategy 
 
 

capacity building 

outreach 

science 

networking 

… 
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Rationale for training and capacity building 
Stations reporting CO2 data 

WDCGG Data Summary, No. 42, 2018 

“ … Building expertise in developing 
countries including the establishment of 
high-quality measurement capabilities 
remains a critical issue for achieving 
adequate spatial coverage of the globe 
in the coming decade. WMO and IAEA 
can make large contributions here 
through training courses, and 
stimulating partnerships between 
laboratories. …” 
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The long process of capacity building 

 advice for instrument selection 
 technical support / advice to set up measurement capabilities 
 regular on-site training 
 remote support / trouble shooting 
 facilitating the provision of spare parts 
 support for data processing / data submission 
 support for (research) proposal writing 
 support for scientific data analysis and publication 

A-priori: basic equipment / infrastructure available, willingness to perform high-
precision air quality observations in a pristine environment 

A-posteriori: fully autonomous monitoring station, high-quality data, good visibility 
in the GAW and the scientific community 

>
 10 years 
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Infrastructure Requirements 

Measurement site infrastructure 
 
 shelter 
 mast for free exposure of the inlet 
 reliable power supply 
 air conditioning 
 internet access 
 access to the station (365 days a year) 
 local support 
 … 

Instrument(s) and periphery 
 
 adequate GHG analyzer 
 periphery for automatic calibration 
 reference gases (cals, targets) 
 pressure reducers 
 plumbing (additional pumps, tubing, 

connectors, inlet hat, drying unit, …) 
 

 consumables, spare parts, backup 
instruments, … 
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Traceability to common scales 

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

primary 
laboratory 
standards 

working 
standards 
(in-situ) 

station operators 
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Operation and maintenance 

Measurements and beyond 
 
 documentation, log books 
 metadata management 
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Operation and maintenance 
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Operation and maintenance 

Measurements and beyond 
 
 documentation, log books 
 metadata management 
 preparation of checklists 
 regular station updates in GAWSIS 

 
 use of common terminology 

 
 
 

https://www.empa.ch/web/s503/gaw_glossary 
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Data handling and analysis 

Data processing 
 
• automated procedures are 

encouraged 
• facilitates diagnostics and quality 

control 
• allows for re-processing of the data 

(e.g. in case of scale changes) 
 
 

Dafit, developped by Ludwig Ries, 
UBA Germany, http://www.gawstat.de/ 

ICOS atcqc, see Hazan et al., AMT, 2016  

other project-specific tools … 

source codes w/o graphical 
user interface  
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Data handling and analysis 

Data processing 
 
• automated procedures are 

encouraged 
• facilitates diagnostics and quality 

control 
• allows for re-processing of the data 

(e.g. in case of scale changes) 
 

• estimation of measurement 
uncertainty 
 
 
 

https://www.bipm.org/en/publications/guides/gum.html 
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Data handling and analysis 

Additional quality control 
 
• participation in comparison (e.g. round robin) exercises 

https://www.esrl.noaa.gov/gmd/ccgg/wmorr/ 
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Data handling and analysis 
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Data handling and analysis 

Additional quality control 
 
• participation in comparison (e.g. round robin) exercises 
• comparison of data with data from «similar» stations 
• use available online tools for trajectory calculations, e.g. 

 

https://projects.nilu.no//ccc/ http://lagrange.empa.ch/ https://ready.arl.noaa.gov/hypub-bin/trajtype.pl 
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What do we need for in-situ GHG observations? 
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Obstacles 

 lack of consumables 
 lack of spare parts 
 lack of budget, lack of financial authority 
 hierarchy issues within the organisation 
 (long-term) commitment of the partner 
 insufficient know-how 
 distance to the headquarters 
 unclear responsibilities within an institution 

and among the partners 
 fluctuation in staff 
 language barriers 
 … 

© ClipartPanda.com 
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Conclusions & suggestions 

 capacity building is a lengthy process 
 coordinated efforts (e.g. opening training during twinning activities to others) 

may result in more frequent training options 
 an exchange of lessons-learnt may improve the impact of capacity building  
 provision of more catchy information (like tick lists) would be helpful 

 
You need: 
 shelter 
 power 
 A/C 
 internet 
 … 

 
 instrument 
 cal gases 
 calibrator 
 plumbing 
 … 
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