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VOC and the Atmosphere

VOC – volatile organic compounds
- Impact tropospheric chemistry  
- Contribute in the presence of NOX to tropospheric 

o one /particle formationozone-/particle formation
- Scavenge the OH radical, 

the most important atmospheric cleaning agentthe most important atmospheric cleaning agent

By increasing tropospheric ozone / particle levels  and the 
life-time of other climate relevant trace gases, e.g methane,life time of other climate relevant trace gases, e.g methane, 

VOC force climate change.

Target compound in the GAW network (WMO-Report 172, 2007)
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GAW Network for VOC
Current status:
 Global coverage only achieved

for NMHC based on the
NOAA GMD Gl Fl kNOAA-GMD  Glass Flask
Sampling Program
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GAW Network for VOC
Current status:
 Global coverage only achieved

for NMHC based on the
NOAA GMD Gl Fl kNOAA-GMD  Glass Flask
Sampling Program

WCC-VOC
(Helmig et al., 2009)

WCC-VOC

4 | R. Steinbrecher | IMK-IFU | 16.03.2010

KIT – Karlsruher Institut für Technologie
Universität des Landes Baden-Württemberg 
und nationales Forschungszentrum 
in der Helmholtz-Gemeinschaftd

WMO-BIPM 
Workshop, 

March, 2010



GAW Network for VOC
The WCC-VOC within GAW

Global Atmosphere Watch (GAW)Global Atmosphere Watch (GAW)
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separate calibrations



GAW Network for VOC
Traceability of Calibrations and Audits
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The GAW-VOC QA/QC Control of Success

 Evaluate Results on the basis of data quality objectives
Round Robin Exercises

 Report findings to the participants

 Enquire reasons for deviations in bilateral meetings Enquire reasons for deviations in bilateral meetings

 Suggest joint measures to improve quality

 Check progress by repeating QA/QC experiments

AuditsAudits
 Report discovered discrepancies to station staff

 Take possibilities to solve detected problems on-site Take possibilities to solve detected problems on-site

 Define an action list in the final audit meeting with 
station staff to timely solve encountered problemsstation staff to timely solve encountered problems.

 Check progress by repeating audit
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GAW-VOC Targets
l b f i di id la large number of individual 

species should be 
measured:measured:

- nonmethane hydrocarbons
(NMHC)(NMHC),

- monoterpenes (MTs)

- oxyVOCs

e.g. -pinene, limonene 

- dimethylsulfid (DMS)

- acetonitril (ACT)

WMO Report 171; 2007

GAW-Scale of standards
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GAW-VOC Targets and CCL
Task
Establishment of a Central Calibration Laboratory (CCL) for VOCs for 
the WMO Global Atmosphere Watch (GAW) network.

Problem
Due to the large number of compounds involved, the task exceeds the 
capacities of a single laboratory (institution).

Solution
The responsibilities for the individual compound are shared among 

l l b t i (i tit ti ) d f N ti l M t l I tit tseveral laboratories (institutions) and four National Metrology Institutes 
(NMIs) are working together to form the CCL.

In cooperation with BIPM and the CCQM Gas Analysis 
Working Group (GAWG) a concept for the future CCL forWorking Group (GAWG) a concept for the future CCL for 
VOCs has been set up and is being implemented. 
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VOC Central Calibration Laboratory (CCL)
R ibiliti

NMHC

Responsibilities
(Status 2010)

NPL (National Physical
Laboratory, GB)

NMHC

MTs NIST (National Institute of
Standard and Technology, 
USA)

KRISS (Korea Research DMS ACT

USA)

(
Institute of Standards and 
Science, South Korea)

DMS, ACT

VSL (Dutch Metrological 
Institute, NL)

oxyVOC
Institute, NL)
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Tasks of the WCC-VOC

 Develop quality control procedures.

 Ensure traceability of standards used in the WCC-VOC.

 Conduct performance and system audits at stations.

 Perform round-robin experiments (inter-comparisons).

 S t t k id lit i Support a network-wide quality review.

 Provide training and long-term technical consulting to station Provide training and long term technical consulting to station 
scientists and technicians (e.g. through the GAW Training 
and Education Centre GAWTEC).
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Tracability of the WCC-VOC 
Participating in EUROMET-886 VOC inter-comparison of the CIPM-
CCQM Gas Analysis Working Group 
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NMHC Standards in WCC QA/QC Measures
WCC-NMHC Secondary and Laboratory-/Working
standards (Status 2010)
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Round-Robin Exercises and Audits
GAW Stations and VOC Central  Facilities
(Status 2003)

 Representing GAW, EMEP, CAPMoN and LBA 
environment monitoring programsenvironment monitoring programs

 7 countries (Brazil Canada (2 labs) Czech Republic 7 countries (Brazil, Canada (2 labs), Czech Republic,
Finland, Germany (2 labs; 3 instruments), Ireland, and
Slovakia)Slovakia)

 9 different stations/laboratories 9 different stations/laboratories 

 10 different instruments (off line and on line) 10 different instruments (off-line and on-line)
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Round-Robin Exercises and Audits
R l (S 2003)Results (Status 2003) 

 Approx. only
50% of the labs50% of the labs
perform 
reasonably well. y

Deviation in % from the 
WCC-VOC reference values

Results that did not 

(Standard CC154935)

meet the DQOs are 
shown in red

Rappengluck B., Apel E., Bauerfeind M, Bottenheim 
J., Brickell P.,  Cavolka P., CechJ., Gatti L., Hakola 
H., Honzak J., Junek R., Martin D., Noone C., Plass-
Dulmer Ch., Travers D., Wang D. (2006): The first
VOC intercomparison exercise within the Global 
Atmosphere Watch (GAW) Atmospheric
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Atmosphere Watch (GAW), Atmospheric
Environment, 40, 7508-7527,



Round-Robin Exercises and Audits
R l (S 2003)Results (Status 2003) 

S ti l diff ( t f t f t ) f thSometimes large differences (up to a factor of two) from the 
target mole fractions became obvious.

Strong efforts are needed to harmonise VOC measurementsStrong efforts are needed to harmonise VOC measurements 
in environmental monitoring networks.

Key topic identified:

Harmonise the calibration standards.
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Round-Robin Exercises and Audits
GAW Stations and VOC Central  Facilities: 
(Status 2010)

 Global (in situ): Jungfraujoch, Hohenpeißenberg, Cap Verde
 Regional: (in situ) Rigi Egbert Regional: (in situ) Rigi, Egbert 
 Central Facilities (flasks): Analysis, sampling and 

transport/storage of air samplestransport/storage of air samples
- Institute of Alpine and Arctic Research (INSTAAR) 
(Global Monitoring Division (GMD) network National Oceanic and(Global Monitoring Division (GMD) network, National Oceanic and 
Atmospheric Administration (NOAA), Boulder CO, USA) 
Environmental Science and Technology Centre- Environmental Science and Technology Centre, 
Environment Canada, Ottawa, Canada (global station Alert)
Max Plank Institute for Chemistry Mainz- Max Plank Institute for Chemistry Mainz
(CARIBIC Aircraft Atmospheric Monitoring Program) 
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Round-Robin Exercises and Audits
R lt (St t 2010)Results (Status 2010)

- Not reported

Within Data Quality Objective

Deviation in % from the WCC-VOC reference values
(Standard D296263)

Within Data Quality Objective
Outside Data Quality Objective
near Data Quality Objective
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Coming in 2010

 Finalise the setup of the CCL for VOC Finalise the setup of the CCL for VOC 

 QA/QC missions to the GAW global stations Pallas 
Fi l d (PAL) d C G i A t li (CGO)Finland (PAL) and Cape Grim, Australia (CGO). 

 Intra-laboratory QA/QC procedures for NMHC analysis of y p y
the WCC-VOC

 Setup of an analysis system for oxyVOC Setup of an analysis system for oxyVOC

 Announcement:
Joint GAW-VOC/CCQM-GAWG Workshop in Helsinki, 
Finland, June 29-30, 2010.
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Summary

 Recent inter-comparisons and audits in the GAW-
VOC network on NMHC show good results but there 
is space for improvements.

 Establishing of the CCL for VOC in co-operation with 
international NMIs, BIPM and GAW-VOC is on aninternational NMIs, BIPM and GAW VOC is on an 
excellent  way and should further be promoted.

 F th i f ti b t WCC VOC ti iti Further information about  WCC-VOC activities are 
available on the web.

 The next step of QA/QC measures in the GAW-VOC 
network is in focus (other VOC).( )
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Thank you for your attention and the 

for funding and 

thanks to all GAW stations peoplethanks to all GAW stations people 
for their excellent  co-operation
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