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ABSTRACT

Some results of investigation of environmental gamma radiation (I') distribution in western Georgia
are presented.Measurement of I was made on ~ 20 cm above the ground surface at 228 different
points by using portable gamma survey meter. The terrain height (H) varied from 1 to 1928 m above
sea level. A map of the distribution of the values of I'in the study area is presented. The statistical
characteristics of the values of 7" and the peculiarities of their distribution on the territory of western
Georgia have been studied. In particular, the following results were obtained. Mean value of I" is
87nSv/h, range of change: 40-194 nSv/h.The repeatability of the values gamma radiation has a
unimodal form with the right asymmetry with a max of 20.6% at the value 7" = 87 nSv/h.There is an
increase in the values of I" with the terrain height.Wherein coefficient of linear correlation of
individual values of I" with the H is 0.26.Connection of the height-averaged values of 7" on the H has
the form of a power function: 7" = 53.608-H*%%
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INTRODUCTION

Studies of the natural radioactive in Georgiahave been going on for a long time. A survey of these
works, in particular, can be found in [1-2]. Let's note some of them.So, the determination of the
content of radioactive elements in the waters of Georgia is conducted since 1912 (mainly the
radioactive elements of the uranium series: uranium, radium and radon). At the end of the Thirties of
past century these works of the Institute of Geophysics were continued, and was including a study of
rock radioactivity [2].

Preliminary studies of radon in the human habitat in different regions in Georgia (habitable and public
rooms, Thilisi subway, etc.) were carried out in 2001-2002 [3-5]. Later there was realized in Georgia
the large-scale monitoring of radon in the soil, drinking water and air of apartment houses; were built
the maps of the distributions of radon in the indicated media; the connections of the content of radon
with the metastasis of lung cancer were revealed; also recommendations were given regarding the
protection of population from the dangerous levels of the content of radon. The chemical composition
of drinking water simultaneously was studied, were conducted the measurements of the gamma-
radiation of soil and walls of the rooms of the houses, content of light ions, meteorological parameters,
etc. [6-11]. Traditionally were examined the general problems of radiology [12-14].

In the last years was continued the study of the influence of the ionizing radiations (radon, gamma-
radiation, cosmic rays) on the formation secondary aerosols in the atmosphere according to scheme
gas— particle. It is obtained that all types of the indicated ionizing radiations are the catalyst of the
formation of sub-micron aerosols from the gases [15-17]. Inparticular, in contaminated air an increase
in radon leads to an increase in the content of secondary aerosols and the decrease of the concentration
of light ions (i.e., to worsening inthe quality of air). In the final - this is negative influences on the
health of people [16-17].
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This work is a continuation of previous research.Some results of investigation of environmental
gamma radiation distribution in western Georgia are presented below.

Study Area, Materials and Methods

Study area — western Georgia. Measurement of values of gamma radiation was made on ~ 20 cm
above the ground surface at 228 different points by using portable gamma survey meter.The data on
the values of gamma radiation for 51 points were taken from [18], measurements at the remaining 177
points were carried out by the author of this work in 2007-2008.The terrain height varied from 1 to
1928 m above sea level.

In the proposed work the analysis of data is carried out with the use of the standard statistical analysis
methods of random events [18-19].

The following designations will be used below: Mean — average values; Min — minimal values; Max -
maximal values; Range — Max-Min; Median - median value; Mode — modal value; St Dev - standard
deviation; om- standard error; Cv = 100-St Dev/Mean — coefficient of variation, %; Skew — coefficient
of skewness;Kyr - coefficient of kurtosis; Count — number of measured points; 95% and 99%(+/-) —
95% and 99% confidence intervals of average; R? — coefficient of determination; R — coefficient of
linear correlation;a - the level of significance; I'- value of gamma radiation, nSv/h; H - terrain
heightabove sea level, meter.

RESULTS

Results in Fig. 1-4 and in the Table are presented. In Fig.1. General picture of distribution of dose
ofenvironmental gamma radiation in western Georgia is presented.
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Fig. 1. Distribution of dose of environmental gamma radiation in western Georgia.
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The statistical characteristics of valuesof gamma radiation in western Georgia in the Table are

presented.

Parameter nSv/h Parameter nSv/h
Mean 87 om 2
Min 40 Cv, (%) 34.1
Max 194 Skew 0.52
Range 154 Kurt 0.50
Median 87 Count 228
Mode 88 95%(+/-) 3.9
St Dev 30 99%(+/-) 5.1

Table. Statistical characteristics of valuesof I' in Western Georgia.

As follows from this Table mean value of T is 87+3.9nSv/h (95% confidence intervals of average) and
87+5.1nSv/h (99% confidence intervals of average), range of change: 40-194 nSv/h.Median, modal
and coefficient of skewness values of gamma radiation indicate that the distribution of T" values is
unimodal.Value of coefficient of kurtosis indicates a weak right asymmetryof this distribution.

This is clearly demonstrated in Fig. 2, which shows the repeatability of gamma radiation values. The
maximum repeatability is 20.6% at a value of I" = 87 nSv/h.

In this case value of R between values of T" and the H is only0.26 (a< 0.005), (Fig.3)—

negligiblecorrelation [19].
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Fig. 2. Repetition of valuesof I'in Western
Georgia.

Analysis of the data showed that the values
of gamma radiation increase with the height
of the terrain.

Fig.3. Correlation of individual values of
I' in Western Georgia with theheight of
the terrain.

In Fig. 3 linear correlation of individual
values of " in Western Georgia with the
height of the terrain is presented.
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Fig. 4. Dependence of the height-averaged
L values of I" in Western Georgia on the
100 height of the terrain.
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A much clearer picture is observed when averaging data on gamma radiation for different ranges of
terrain heights (Fig. 4).In this case connection of the height-averaged values of I" on the H has the
form of a power function: I = 53.608-H%%%" R2=0.9973 (a< 0.005), (Fig. 4) - very high correlation
[19].

Finally note that the data given in the Table on the wholeare in satisfactorily agreement with similar
data given in [20-24].

So, in study [20] the environmental gamma radiation was measured at different 16 points in Bitlis
(Turkey). The lowest values of environmental gamma radiation are 41 nSv/h at ground level and 35
nSv/h at the one-meter level on the location XIII, the highest values of environmental gamma radiation
are 478 nSv/h at the ground level and 453 nSv/h at the one-meter level on the location XVI.

On paper [21] preliminary results measuring the gamma dose rate distribution in north eastern Burkina
Faso where the concentration of uranium in the soil is elevated are presented.The dose rate at one
meter above the ground varies between 50 nSv/h and 300 nSv/h. The mean value in the study area is
about 128 nSv/h.

In work [22[ according to the years of research, maps of pre-Chernobyl background radiation and
radon volumetric activityin buildings within the territory of Belarus were constructed. In particular,
values of gamma radiation were change in the range 10-120 nSv/h.

According to [23], the total natural dose rate of gamma radiation from soils on the territory of oil
fields and beyond the sanitary protection zone (SPZ) in 2005 was 30-430 nSv/h.

In [24], it was found that the intensity of gamma radiation at individual points of the Ajichai fault was
- within the fault: 60-150 nSv/h, outside the fault: 40-100 nSv/h.

CONCLUSION

In the future, we plan to continue retrospective analysis of the available data on natural radioactivity in
the environment, as well as conduct more detailed studies in this direction for different regions of
Georgia.
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