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Introduction
The radon (222Rn) concentration in the outdoor atmosphere is not stable. It was

found out in many studies that the 222Rn concentration present the daily and seasonal
variations in the air near to the earth's surface [1]. These variations are ascribed to
variations in atmospheric dispersion conditions [2]. Therefore, in the last period the
important motivation for the study of radon in the outdoor atmosphere is also the
possibility of the utilize of 222Rn in atmospheric studies, especially for the determination
of the atmospheric stability [3-5].

In the meteorology, the atmospheric stability indexes are joined to the set of the
meteorological parameters which influence on atmospheric dispersion conditions. In the
present time, especially, the following methods of the determination of the atmospheric
stability are used: Pasquill's method, Turner's method and their modifications [6,7].
These methods give also only an approximate information about the atmospheric
stability. The direct continuous measurement of the atmospheric stability, for example
the measurement of the temperature gradient by the usage of the high mast, is rather
difficult and expensive.

The atmospheric stability classification originates mainly from the following
meteorological parameters: the solar radiation, the wind velocity and the cloudiness.
These are the same parameters which influence on the radon concentration in the
outdoor atmosphere [2,8].

In the last period we have tried to find the relation between the radon
concentration in the surface air and the vertical atmospheric stability of the lower
atmosphere. The preliminary results are very optimistic and they are presented also in
this contribution together with some results of the investigation of the radon variations.

Methods
The measurements were carried out on the open grass area in campus of Faculty

of Mathematics and Physics in Bratislava at a height of 1.5 m above the ground surface.
The radon in the outdoor atmosphere has been monitored continuously using the large
volume (~ 4.5 I) scintillation chamber [9]. The radon-sampling device consists of the
air transport tube (~ 30 m), the water trap (- 20° C), the flow-rate meter, the aerosol
filter, the large-volume scintillation chamber, the gas meter and the pump. The flow-rate
of air through the radon-sampling device was 0.5 // min and it was selected in such a
way that 22Tln was decayed still before the inlet of air into the scintillation chamber.
The record of detector's data has been made every 30 minutes. The 222Rn concentrations
have been calculated by means of the method published by D. C. Ward and T. B. Borak
[10], based on the data corresponding to the time interval of 2 hours.
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Results and discussion
The radon in the outdoor atmosphere has been monitored continuously since

1991. On the basis of the measured data mainly the average daily and the average
annual courses of the 222Rn concentrations have been studied.
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Fig.l. The average annual course of the 222Rn concentration for years 1991-1997 (solid line)
and the average daily courses of the 222Rn concentration for the individual months (dashed
line).

The annual courses of 222Rn concentration are similar for all years. They present
the annual variations. The average annual course of the 222Rn concentration calculated
on the basis of all continual measurements in years 1991 - 1997 reaches the maximum
value in October and the minimum value in April (Fig.l). In this figure, there are shown
also the average daily courses of the 222Rn concentration for the individual months of
the year. These average daily courses have a form of waves with a maximum in the
morning hours and with a minimum in the afternoon. The maximal amplitudes of daily
waves have been reached in the summer months, from June till August. The amplitudes
of daily waves are very small at the end of an autumn and during the winter months.
The analysis of the daily waves and annual courses of 222Rn showed that the amplitudes
of the daily waves are in proportion to the global solar radiation irradiating the Earth's
surface. The day duration influence on the phase of the daily wave and the wind
velocity influence mainly on the level of the radon concentration [8,11].

For the study of the relation of the radon concentration in the outdoor
atmosphere to the atmospheric stability the data of the atmospheric stability had to be
obtained. However, the atmospheric stability is not directly measured in the vicinity of
our faculty. Because of this reason we calculated the atmospheric stability on the basis
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of the meteorological data obtained from Department of Meteorology and Climatology
[12] according to Turner's method modified by Nesler and Reuter [13]. This
classification distinguishes seven stability classes: 1 - extremly unstable, 2 - unstable, 3
- slightly unstable, 4 - neutral, 5 - slightly stable, 6 - stable, 7 - extremly stable. These
stability classes were determined on the basis of the wind velocity and irradiation
indexes where the last ones were calculated by using of the data of the sun height and
the cloudiness. The night cloudiness we obtained by the extrapolation of the
meteorological observations at 9 p.m. and 7 a.m. and the daily cloudiness we obtained
from measured data of the sunshine duration [14].
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Fig. 2. The variation of the 222Rn volume activity, the wind velocity and stability index in the
outdoor atmosphere in August 1997 (»- the 222Rn volume activity, o - the stability index,
A - the wind velocity, —, -.- the results of the Fourier analysis)

In Fig.2 there are compared the average daily course of the radon concentration
and the average daily course of the atmospheric stability in August 1997. Also
theaverage daily course of the wind velocity is shown in this figure. August 1997 was a
little cloudy and the probability of the incorrect determination of the stability was very
low. We can see that the courses of the radon concentration as well as the atmospheric
stability are approximately the same. The minimum of the vertical atmospheric stability
and the minimum of the radon concentration are reached in early afternoon hours. The
both parameters reach their own maximum values at the night hours. There is a shift
between the atmospheric stability and the radon concentration. This shift could be
approximately 2 hours but this effect was not analysed in detail. The correlation
between both courses is high (the correlation coefficient R = 0.98) although the radon
data were not shifted.. The analogical high correlation between the radon concentration
and the atmospheric stability was found out also for other months of year 1997 [15].

The results indicate that the 222Rn concentrations in the outdoor atmosphere
could be used for determination of the vertical atmospheric stability and these ones
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could reflect the atmospheric stability more completely than the different classifications
based on the knowledge pertinent to the meteorological parameters.
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