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ABSTRACT 

The isotopic composition of atmospheric C02 and its concentration in the Krakow region has 
been measured since 1983. Air samples have been collected in bi-weekly intervals close to the 
center of Krakow. The six years records (1983-1988) of these data reveal multi-annual linear 
trends and winter-summer oscillations. The calculated parameters of the individual regression 
lines (intercept and slope) for the measured ~ 14C, £5 13C and C02 concentration, C, are: 
173°/00 (January 1983) and -10.7°/00 yr-1, -9.58°/00 (January 1983) and -0.038°/00 yr-1, 
371 ppmv (January 1983) and 1.0 ppmv yr-1, respectively. The 14C activity in tree leaves 
collected in a mountain region, about 60 km from Krakow was also assessed. The parameters 
of the linear decrease of 14C activity in tree leaves are: 239 °/ 00 (January 1983) and 21°/00 yr- 1• 

1. Introduction 

Measurements of the carbon isotopic composi­
tion in the naturally-occurring carbon compounds 
have been carried out for the last 10 years in the 
Department of Environmental Physics of the 
Institute of Physics and Nuclear Techniques. 
Investigations of this type became more interesting 
once the problem of anthropogenic changes in the 
environment assumed global significance. 

Southern Poland, and particularly the highly 
industrialized Silesia district where numerous coal 
mines are located, with associated metallurgic, 
machinery and chemical industries, is an area of 
greatest hazard for the natural environment. 
Krakow, about 60 km east of the Silesia district is 
mostly influenced by pollutants coming from the 
west as well as by discharges from the local 
industry. 

Measurements of the isotopic composition of 
carbon dioxide together with its concentration in 

* This contribution was presented at the 3rd Inter­
national Conference on Analysis and evaluation of 
atmospheric C02 data, present and past which was held 
in Hinterzarten, Germany, 16-20 October 1989 (see 
Tel/us 43B: 2, 1991). 
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the atmosphere, yielded useful information on the 
degree of anthropogenic changes; they were 
started in our Institute in 1983. 

2. Sampling site and techniques 

The Krakow sampling site is located to the west 
of the city, bordering recreation and sports 
grounds. The air inlet for the sampling device is 
about 17 m above ground level on the roof of a 
detached building of the Institute. 

Sampling is continuously carried on at bi­
weekly intervals by means of a sorption technique 
in molecular sieve 4 A (the sampling device is 
illustrated in Fig. 1 ). Gases recovered from the 
molecular sieve during heating in an electric oven 
to a temperature of 420°C, are dried, and C02 is 
separated while passing through a vacuum­
cryogenic line. The volume of the obtained C02 

is then carefully measured. The concentration of 
the C02 , averaged over the sampling period, is 
assessed as the volume ratio of the absorbed C02 

and the atmospheric air passing through the 
moleclar sieve; the error is not exceeding 5 % . 

The stable carbon isotopic composition of a 
small portion of the C02 is measured in a mass 












