Overview of VOC measurements in Switzerland 1994-present

In Figure 1 yearly benzene and toluene concentrations are shown from Dibendorf, a suburban site
near Zurich. These are the longest NMHC time series in Switzerland, where benzene, toluene and xy-
lenes (BTX) have been measured since 1994. Levels are declining because of different measures to curb
VOCs. In the 1990s the catalytic converter systems have been introduced and further reductions were
achieved for benzene by restricting the content of this carcinogenic substance in car fuels from 5% to

1% and for toluene by a country-wide solvent tax.
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Figure 1: Benzene and toluene at the suburban site of Diibendorf.

In Figure 2 measurements at DUbendorf (suburban site near Ziirich) are shown as monthly mean con-
centrations. Here in addition to the decrease in concentrations already seen in Figure 1, also the annual
cycle of the concentrations is visible, which is due to the higher concentration of the destroying OH-

radical in the summer and higher emissions of VOCs in winter.
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Figure 2: Monthly averages of benzene and toluene at suburban Dtibendorf.

In Figure 3 long-term yearly averages of selected NMHC measurements are shown at the urban site of
Zirich (2001-2017), where the decline in NMHCs due to tighter restrictions on emissions is visible as
well. Measurements stopped in 2017 but will be performed again in 2022-23 for a campaign within the
RI-URBANS project.
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Figure 3: Long-term NMHC measurements in Zlirich.

In Figure 4 yearly averages of selected OVOC measurements are shown at the urban site of Ziirich
(2014-2017), with highest concentrations for ethanol, a well-known part of solvents and car window-

wiper fluids.
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Figure 4: Annual means of OVOCs in Ziirich.

In Figure 5 monthly concentrations of NMHCs from the rural site of Beromiinster show lower concen-
trations than in Zirich. In addition, the annual cycle is visible with lower concentration in summer, due

to faster photochemicallly induced degradation and less emissions
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Figure 5: Monthly NMHC data from the rural site of Beromiinster.

In Figure 6 monthly concentrations of OVOCs from the rural site of Beromiinster show maximum val-
ues in summer, as emission of OVOCs from solvents during the warm season is higher and as they are

additionally produced through photochemical reactions from the destruction of NMHCs.
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Figure 6: Monthly OVOC data from the rural site of Beromdinster.

Publications with major contribution of Swiss VOC measurements

S. Reimann and A.L. Lewis, Chapter 2 (Anthropogenic VOCs) of Volatile Organic Compounds in the
Atmosphere by R. Koppmann (ed.), Wiley&Blackwell, 2007.

Dalsgren, S.B., G. Myhre, @. Hodnebrog, C. Lund Myhre, A. Stohl, I. Pisso, S. Schwietzke, L. Hoglund-
Isaksson, D. Helmig, S. Reimann, S. Sauvage, N. Schmidbauer, KA. Read, L.J. Carpenter, A.C. Lewis, S.
Punjabi, M. Wallasch, Discrepancy between simulated and observed ethane and propane levels
explained by underestimated fossil emissions, Nature Geoscience, 178-184, 2018.
https://doi.org/10.1038/s41561-018-0073-0

Helmig, D., S. Rossabi, J. Hueber, P. Tans, S.A. Montzka, K. Masarie, K. Thoning, C.-Plass Duelmer, A.
Claude, A.C. Lewis, L. Carpenter, S. Punjabi, S. Reimann, M.K. Vollmer, R. Steinbrecher, J. Hannigan, L.
Emmons, E. Mahieu, B. Franco, D. Smale, A. Pozzer, A Reversal of Long-Term Global Trends in
Atmospheric Ethane and Propane from the North American Oil and Gas Boom, Nature Geoscience, 9,
490-495, 2016. https://doi.org/10.1038/ngeo2721

Williams, A.G., S.D. Chambers, F. Conen, S. Reimann, M. Hill, A.D. Griffiths and J. Crawford, Radon as a
tracer of atmospheric influences on traffic-related air pollution in a small inland city, Tellus B, 68,
30967, 2016. https://doi.org/10.3402/tellusb.v68.30967

Hoerger, C.C., A. Claude, C. Plass-Duelmer, S. Reimann, E. Eckart, R. Steinbrecher, J. Aalto, J. Arduini, N.
Bonnaire, J.N. Cape, A. Colomb, R. Connolly, J. Diskova, P. Dumitrean, C. Ehlers, V. Gros, H. Hakola, M.
Hill, J.R. Hopkins, J. Jager, R. Junek, M.K. Kajos, D. Klemp, M. Leuchner, A.C. Lewis, N. Locoge, M.
Maione, D. Martin, K. Michl, W. Nemitz, S. O’'Doherty, P. Pérez Ballesta, T.M. Ruuskanen, S. Sauvage, N.
Schmidbauer, T.G. Spain, E. Straube, M. Vana, M.K. Vollmer, R. Wegener, and A. Wenger, ACTRIS non-
methane hydrocarbon intercomparison experiment in Europe to support WMO GAW and EMEP


https://doi.org/10.1038/s41561-018-0073-0
https://doi.org/10.1038/s41561-018-0073-0
https://doi.org/10.1038/ngeo2721
https://doi.org/10.3402/tellusb.v68.30967

observation networks, Atmos. Meas. Tech., 8, 2715-2736, 2015. https://doi.org/10.5194/amt-8-2715-
2015

Lanz, V.A, S. Henne, J. Staehelin, C. Hueglin, M.K. Vollmer, M. Steinbacher, B. Buchmann, and S. Reimann
Statistical analysis of anthropogenic non-methane VOC variability at a European background location
(Jungfraujoch, Switzerland), Atmos. Chem. Phys., 9, 3445-3459, 2009. https://doi.org/10.5194/acp-9-
3445-2009



https://doi.org/10.5194/amt-8-2715-2015
https://doi.org/10.5194/amt-8-2715-2015
https://doi.org/10.5194/acp-9-3445-2009
https://doi.org/10.5194/acp-9-3445-2009

