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INTRODUCTION
The Medical Physics Department of the University of Athens (MPD-UOA) is

conducting radon-222 measurements in Greek dwellings. It is well known that the
concentration of radon gas indoors, are related to various factors (Gunby et al., 1993). A
study of these factors has started and first results are reported.

2.MATERIALS AND METHODS
The MPD-UOA has installed track-etch radon detectors manufactured by

Terradex Co. in greek dwellings in the period among 1987 and 1991 (Louizi et al., 1994:
Nikolopoulos et al.,1997). Since 1991, the MPD-UOA has been being positioning track-
etch detectors of its own construction (MPD-Radon Dosimeters). The measurements are
spread over various areas in Greece. Surveys of big geographical regions have been
carried out already. Until now, about 2,000 detectors have been installed. The detectors
are counted optically, or by means of an Image Analysis System, in the MPD-UOA. The
results available are from 797 detectors (39.85%).

For each measured dwelling, a questionery is filled containing information about
the inhabitant and the level of the dwelling, the period of the construction and the
building materials used, the type of building and floor and the type of ventilation used.

Two groups of the measured dwellings, were chosen in a manner so that any
possible correlation between indoor radon concentration and soil radium content to be
detet; lined. The first group consisted of 55 dwellings and the second of 120, located at
ground floor level, for houses with basements, or at first floor level, for houses without
basements. Each detector, used for measuring radon, was positioned in the bedroom of
each of the above dwellings and left there for a 6 month period, in order to estimate the
annual average indoor radon concentration. The above criteria assure an approximately
constant height of the measured dwelling from the ground.

Near the above measured group of dwellings, soil samples were collected from
the first 10 cm of the ground, in order to determine the specific radium-226 activity (Bq
kg1) of the sample. The measurements were conducted in high resolution gamma-
spectroscopic Ge detectors (response 33.8%, resolution 1.78 KeV, FWHM at 1.33 MeV)
of the Nuclear Engeneering Section of the Tecnhical University of Athens. Before
measurement, each sample was air-dried, carefully cleaned from any traces and closed
into a 0.282 It plastic cylindrical box. The boxes were weighted and then sealed
hermetically and covered with a film of epoxy resin, to limit as far as possible radon
escape from them (Anagnostakis et al., 1996).

In addition in a subgroup of about 120 basement dwellings and dwellings located
at first and fourth floor in the area of Greater Athens (inhabited by about 50% of the
greek population), detectors were positioned, in order to determine any influence of the
height of the dwelling from the ground and the indoor radon concentration. The
measurement period was again 6 months. Moreover in another subgroup of about 40
dwellings in the area of Greater Athens, located in the first or upper floor, radon
measurements were conducted in three different locations within the same room of the
dweh,ng, the first near the wall at 0.5 m above the floor level, the second near the wall at
2 m above the floor level and the third at 0.5 m far from any wall and ground, in order
to determine any possible influence of the ventilation within a single room, to the radon
concentration. For this purpose additional data about the ventilation and the structure
of the room and the whole dwelling, was taken into account.

-134-



In many dwellings continuous measurements of 24h duration, were also
conducted using a continuous radon monitor (Alpha Guard, Genitron Ltd), with
simultaneous measurement of air pressure, humidity and temperature. This data allow
the estimation of the influence to the radon concentration indoors, of the above
mentioned factors, for every measured dwelling.

3.RESULTS AND DISCUSSION
The correlation between specific radium-226 soil activity (Bq kg1) and measured

indoor radon concentration for the first subgroup of 55 dwelling was hardly linear, with
a linear correlation coefficient of 0,54, but taking additionaly into account the second
subgroup of 120 dwellings, the linear correlation coefficient decreases to 0,23. This fact
leads to the conclusion, that there is no correlation between specific radium-226 soil
actr'Jiy and indoor radon concentration. A possible explanation is that the many other
influencing factors, such as the building materials and the ventilation, may bias any
existing correlation.

In greater Athens, the mean annual radon concentration in basement dwellings
was (45.4±10.9) Bq nr3, whereas in first floor dwellings (18.8115.6) Bq nr3 and fourth
floor dwellings (17.5+14.5) Bq nr3. Chi-square tests showed a lognormal behaviour of
the radon concentrations in every subset. Unpaired t-test showed that the basement
dwelling present higher concentrations (p=0.05), whereas above first floor no significant
differences are found (p=0.05). Moreover the mean measured concentrations in various
locations within the same dwelling, was (19.1+16.7) Bq m3 (near wall 0.5 m above floor
level), (15.0+13.5) Bq nr3 (0.5 m away from wall or ground) and (17.8±14.6) Bq m3 (near
2 m above floor level). Chi-square tests showed a lognormal behaviour of the radon
concentrations in every subset. Paired t-test were used to test the differences between
measured concentrations. No significant differences are recorded (p=0.001).

The results present great variations. A possible explanation is that the various
factors affecting indoor radon concentration, influence in a multiplicative manner and
there might exist interactions between factors. For that reason advanced statistics using
multiple regression analysis, and discriminant analysis are used, in order to determine
these influences. No results are now available.

The continuous measurements have indicated a tendency for higher radon
concentrations during the first hours of the day (6-7 a.m.). No influence of air-pressure,
humility or temperature is found.
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