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Jarosław Bielewski (1), Joanna Najman (1), Ireneusz Śliwka (1), Jakub Bartyzel (2), and Janusz Rosiek (2)
(1) Institute of Nuclear Physics Polish Academy of Sciences, Department of Physicochemistry of Ecosystems, Krakow, Poland
(jaroslaw.bielewski@ifj.edu.pl), (2) AGH University of Science and Technology, Krakow, Poland (jakub@bartyzel.net)

key words: gas chromatography, trace gases, CFCs and SF6 measurements in urban area.
Halogenated compounds (chlorofluorocarbons-CFCs), both natural and industrial, so-called freons, currently exist
as trace gases in the entire human environment. The CFCs cause ozone depletion in the stratosphere. Moreover
CFCs and SF6 take part in intensification of the greenhouse effect. The decisions of the Vienna Convention (1985)
and of the Montreal Protocol (1987) limited the world production level of CFCs in the year 1989 at least 35% after
2004, 90% after 2015 and total reduction after year 2030.
On account of international agreements, the measurements of CFCs and SF6 in air were started. Measurement
“clean” stations were situated at places outside of urban areas influence and gathered on world program – AGAGE
(Advanced Global Atmospheric Gases Experiment). One of these stations is Mace Head (Ireland, 53o N, 10o
W), which participates in AGAGE since 1987 [1] and in European InGOS (Integrated non-CO2 Greenhouse gas
Observing System) program since 2011. Similar research is also conducted in Central Europe, in urban area of
Krakow (Poland, 50o N, 19o E) since 1997.
The work discusses results from 15 years of concentration measurements (in the years 1997-2012) of selected
halocarbons and SF6 in Krakow. To obtain concentrations of measured compounds the mathematical procedure
has been used, where concentrations were calculated using a five points Lagrange’s interpolation method. Using
temporary measurement data were determined daily arithmetic means and their standard deviations. Based on
these data, efficiency of Montreal Protocol legislation, implemented in Poland (The Journal of Laws No. 52) could
be assessed [2]. Additionally cut-off filtration method was used to estimate trend of the base line of individual air
pollutant. Rejected exceedances of base lines were corelated with meteorological characteristics of Krakow region
to evaluate possible sources of pollution.
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