Journal of the Geophysical Society,
Issue B. Physics of Atmosphere, Ocean and Space Plasma, v 20B, 2017, pp.73-87

Boleslovas Styra. 105 Years from the Birthday.
His Role in the Formation, Development and Modern Evolution of
Nuclear Meteorology in Georgia

Avtandil G. Amiranashvili

Iv. Javakhishvili Thilisi State University, M. Nodia Institute of Geophysics,
1, Alexidze Str., 0160, Thilisi, Georgia, e-mail: avtandilamiranashvili@gmail.com

ABSTRACT

The work is dedicated to the memory of Boleslovas Styra, an outstanding Lithuanian scientist, founder of
new direction of atmosphere physics - nuclear meteorology. His role in the formation, development and the
modern evolution is noted of this direction of science in Georgia.
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Boleslovas (Balys) Styra

Date of Birth: September 9, 1912 - February 12, 1993
Place of birth: Leningrad (St. Petersburg)
Activities: Habilitated Doctor of Geophysics, Physics and Mathematics,

Professor, Corresponding Member of the Lithuanian Academy of
Sciences,
Twice Laureate of the State Premium of Lithuania
Honor: Memorial Board (Vilnius City, Paneriai Subdistrict / Paneriai)

Boleslovas (Balys) Styra was born in St. Petersburg (Russia), a family of Lithuanian emigrants. In
1937 graduated from the Faculty of Physics at Leningrad State University (now St. Petersburg State
University), worked as a teacher of physics and assistant of the Atmospheric Physics Department at the
University.

During the Second World War, he was mobilized and took part in the defense of Leningrad. Worked
in the Leningrad Front Hydrometeorological Service Board. In 1944 B. Styra returned to Lithuania. He was
appointed director of the Kaunas Geophysical Observatory. In 1946-1963 he worked as a senior researcher at
the Institute of Geology and Geography at the Lithuanian Academy of Sciences. He was the head of the
Department of Atmospheric Physics of the Institute of Geophysics since 1952. And - Deputy Director for
Scientific Work since 1957.

In 1947 he defended doctoral dissertation on physics and mathematics at Kaunas State

University. He taught high mathematics at the Lithuanian Academy of Agriculture (now
Aleksandras Stulginskis University) in Kaunas in 1947-1957.
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In 1947-1964 worked at Vilnius University. In 1953-1960 he was the Meteorology of the Vilnius
University, Head of Department of Hydrology and Climatology since 1961. During the reorganization of
educational institutions, B. Styra's work and duties were changed several times.

In 1963-1965 he worked at the Botanical Institute (now the Botanical Institute of the Natural
Research Center) as Head of Sector, from 1965 to 1967 — in Lithuanian Academy of Sciences (Head of the
Department of Applied Nuclear Physics and Radioisotopes Application Bureau), in 1967-1977 - Deputy
Director of the Institute of Physics and Mathematics and Head of the Department of Atmospheric
Radioactivity, in 1977-1993 - Deputy Director and Head of the Division of the Institute of Physics [1-7].

B. Styra was the editor of the continuing scientific publication "Atmosphere Physics", scientific
consultant of the "Lithuanian Soviet Encyclopedia” Since 1973. In 1953 B. Styra was awarded the Docent, in
1964 — was awarded the Professor's name.

In 1965 the researcher has been awarded the title of the honored worker of a science.

In 1976 he was elected as correspondent member of the Lithuanian Academy of Sciences, in
1980 the name of the Lithuanian Nature Conservation Label is given.

In 1983 the literature index "Boleslovas Styra = Bonecinas Cteipo’* prepared by Senior Research
Worker Ingos Blaziené, Institute of Labor and Social Research, Vilnius was published [1]. The index was
published by the physicist, habilitated doctor of sciences Viktor Luciano in the Lithuanian and Russian
languages, presents the main dates of life and activity of B. Styro, recorded in 1939-1981. Professor's
scientific and scientific publications [http://www.vilnijosvartai.lt/personalijos/boleslovas-styra/].

Scientist died in 1993 February 12.He is buried in the Antakalnis Cemetery in Vilnius.
2007 September 28 in Vilnius, on the building of the Institute of Physics, Savanoriu pr. 231 (Paneriai
eldership), commemorating the 95th anniversary of the birth of B. Styras, a memorial plague unveiled to the
scientist [5].

B. Styra's creative heritage consists of about 300 scientific articles. The main areas of scientific work
are climatology, atmospheric radioactivity issues, research into radioactive contamination in the atmosphere
[8]. He has written monographs "Voprosy yadernoy meteorologii” [9], “Yadernaya meteorologiya” [10],
"Samoochishcheniye atmosfery ot radioaktivnykh zagryazneniy" [11]. There were publications of
“Radioaktivnost' atmosfery i meteorologiya” [12], “Geophysical problems of krypton-85 in atmosphere”
[13], “Izotopy ioda i radiatsionnaya bezopasnost™ [14] (all Russian books). For scientific works B. Styra in
1959 and 1975 the Lithuanian State Premium were awarded [1-7].

B. Styra was the creator of the new direction of atmosphere physics — “nuclear meteorology”
[9,10,15-17], that designates number of the problems of the study of the radioactivity of the atmosphere in
connection with the meteorological processes, proceeding in it. It notes that artificial radionuclides can be
used as the tracers for studying the motion of air masses.

The creation of this direction preceded the significant number of works of B. Styra, his Lithuanian
associates and scientists from other countries on a study of the atmosphere radioactivity [8]. It was in
particular noted that the atmosphere is the medium, where the process of appearance and of decomposing the
radioactive isotopes continuously continues; it was assumed that the air composition is not constant and that
its continuous fluctuations — law of the life of the atmosphere; it was indicated that further studies in this
direction will lead to the discovery of a new number of reactions and transformations of the air substance in
atmosphere. The great attention was paid to the possibility of substantial changes in the composition of
atmospheric air under the effect of the space and radioactive radiation. It was indicated the prospect of the
using a natural and induced activity of air, as the tracers for studying the dynamics of air masses,
atmospheric turbulence, different microphysical and dynamic processes, which take place in clouds and etc.
The need for the intensification of studies to discover the role of atmospheric radioactivity of its total ionic
balance, in the formation and development of precipitations, etc., was noted.

At the end of June the beginning of July 1960 in Vilnius was conducted the conference on
actinometry questions, atmospheric optics and nuclear meteorology, which was called by the institute of
geography and geology of Lithuanian academy science together with the radiation subcommittee and the
commission atmospheric physics of the Science Soviet Academy, by the administration for the
hydrometeorological service of USSR and by the establishments of the ministry of higher education of
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USSR. In the work of the section of nuclear meteorology was accepted the participation more than 70
representatives from different scientific organizations. Review on the theme the "Basic Problems of Nuclear
Meteorology" was read by B. Styra. It was separately noted in the report, that strongly enlarged studies of
radioactive phenomena in the atmosphere give possibility all questions, connected with these phenomena, to
isolate into separate independent discipline "Nuclear Meteorology"”. The basic tasks of this discipline and
the possible methods of their solution were designated in the report [15]. Practically, at this conference the
term “Nuclear Meteorology” was legally designed.

Studies of the natural radioactivity environment in Georgia have been conducted for a long time. 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 geophysics were continued, and was including a study of
rock radioactivity, [18-23].

At the end of the Thirties of past century the work was begun in the institute of geophysics on the
investigation the rock radioactivity and mineral sources in the territory of Georgia. In this direction was
studied the content in them of radium, elements of the group of uranium, its salts and emanations [18-23].
Later, in the Sixties of past century began works, with the active participation of Lithuanian scientists (Styra
B., Vebra E., Sopauskas K., etc.), to the direction of nuclear meteorology [24-28]. For the first time in
Georgia with the use of a aircraft laboratory were studied the vertical profiles of the short-lived decay
products of radon in the lower five-kilometer layer of the atmosphere, the estimations of turbulence factor
according to these profiles were carried out. On the basis of the data about the content of the decay products
of radon in the drops of clouds were carried out the estimations of the coagulation values coefficient of cloud
drops with the solid particles [24-28].

In the seventieth-eightieth years of past century these works were significantly enlarged [29-38]. In
this case special attention was given to a study of the natural radioactivity of cumulus clouds, to the
determination of different microphysical and dynamic characteristics of clouds according to the data about
their natural radioactivity [30-38]. Together with this was studied also the content of nonradioactive aerosols
with a diameter of more than 0.7 um in free-atmosphere conditions and clouds [37,38].

So, in the work [33], aircraft sounding of cumuli clouds in the eastern regions of Georgia during
1973-1977 about 70 vertical distribution profiles of radon decay products a-radioactivity for cloud drops and
50 profiles for the cloud medium were obtained. It was determined that in cumuli in a developed phase there
exist 4 types of natural radionuclide vertical distribution. It was established that the accumulation of natural
radioactivity takes place mainly in the lower part of the cloud, incidentally the radionuclide accumulation
level appears to grow with the cloud power. The radioactivity of cloud drops on the average decreases
greatly with height in the lower part of the cloud, and in the middle and upper parts it changes vertically
insignificantly. The value of the specific radioactivity of the cloud water in different parts of the cloud varies
on the average from (4.4+0.9)-10° up to (1.2+0.2)-10° Ci/g. The parameter of the nonradioactive removal
of radioactive aerosols by drops and the effective rate of the vertical air current in cumuli clouds were
calculated. Estimation of the radon current through the cloud bottom was performed.

There are presented the results of the investigation natural radioactivity in cumuli at different phases
of their development [34]. It has been established that in the process of the development of clouds general
accumulation of radioactivity takes place, which in the developed period mounts to the values sometimes
exceeding 1-107 Ci/m?, and subsequently the decrease of the radioactivity is observed. In all the experiments
concentration of the radioactive substances decreased with height. After the artificial destruction of the cloud
"radioactivity track" still exists for about 20 min with the subsequent dispersion. The estimations of the
coefficient of nonradioactive removal of radioactive aerosols and the rates of vertical currents during
different phases of clouds have been performed. It was shown that the coefficient of nonradioactive removal
of radioactive aerosols is higher in the process of growth and approximately by 30% lower in the period of
cloud disintegration.

A nonstationary equation of vertical distribution of natural radioisotope aerosols in cumuli, assuming
the constant velocities of up-currents with the absence of the side drawing, is solved [32]. It is presented The
equation, describing vertical radioactivity distribution on cloud drops. These equations make it possible to

75



determine the distribution of nonradioactive aerosols in cloud air. The data received show the cloud
radioactivity to very sufficiently up to one third of its height and subsequently remaining the same, while
nonradioactive aerosol concentration decreases significantly more. Vertical distribution profiles of
radioactive and nonradioactive aerosols coincide in general, but nonradioactive aerosols with the run of time
accumulate in larger amounts. Aerosol accumulation, at nonradioactive removal coefficient being constant,
depends sufficiently upon the velocity of up-currents. Aerosol accumulation grows together with the
nonradioactive removal coefficient. The obtained distribution profiles of radioactive and nonradioactive
aerosols have analogous character and coincide with the experimental ones within the limits of measuring
error.

Under the leadership of B. Styra in institute of geophysics of Georgian academy of sciences two
Ph.D. dissertations were defended:
Khundzhua T.G. — Nekotoryye rezultaty samoletnykh issledovaniy raspredeleniya yestestvennoy
radioaktivnosti v nizhney polovine troposfery, (1968)
Amiranashvili A.G. — Issledovaniya yestestvennoy radioaktivnosti kuchevykh oblakov, (1978)

The combined analysis of the aircraft experiments of aerosols in the atmosphere and clouds was
carried out in the monograph [38]. In particular, there were given the data about the influence of convective
cloudiness on the content of radioactive and nonradioactive aerosols in the atmosphere (table 1). As it
follows from this table content of the aerosols of all types in the cloudless atmosphere lower than with the
presence of cloudiness. The height of the layer of the atmosphere is 5 km for the radon decay products, and
3 km - for the nonradioactive aerosols.

Table 1

Content of natural radioactive and nonradioactive aerosols in the column of atmospheric air with a single
cross-section in cloud days with comparison to the cloudless days (%)

Optical measurements of

Radon Aerosols in different ranges of sizes, a | di
decay Calcium Lead radius - pm aerosols, a radius - Um
products 0.35:1.0 | 1.0:2.0 >2.0 0.1:1.0 >1.0
133 104 147 121 113 200 124 193

It was also obtained that the value of the coefficient of nonradioactive removal of radioactive
aerosols by cloud drops A, the effective upwash velocity of air in the cumulus clouds W, the speed of the
flow of radon through the unit of the area of lower cloud base E; depend on the vertical extent of the clouds
H (H from 600 to 1800 m):

A=(9.6-H-1)-10"sec?
W =(0.38 - H-0.12) m/sec
Er=0.5-(0.38 - H-0.12)-10° Ci/m?

Besides aircraft studies of the radon decay products in the atmosphere, similar works were conducted
both in surface boundary layer [18,39,40] and also in air of karstic caves [18,41-44].

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 [45-47].

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. [48-52]. Traditionally were examined the general problems of radiology [53,54].
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Studies of radon not only as the tracer of different atmospheric processes, but of processes, which
take place in the earth's crust (prognostication of earthquakes, etc.) and the hydrosphere are carried out [55-
64].

Enumerated above works were carried out in the correspondence with the traditional concept of
nuclear meteorology (common analyses of the natural radioactivity of environment; the use of radioactive
isotopes as the passive tracers of different processes, which take place in the earth's crust, hydrosphere and
atmosphere; study of ionizing emissions from the point view of action to the health of people, etc.).

Additionally, to the indicated works, in the recent two decades in the institute of geophysics are
conducted studies of the natural ionizing emissions as the active components of the atmosphere, the capable
of changing or of modifying its different properties (in our case - microphysical and electrical characteristics
of clouds, formation of secondary aerosols, etc.). Push at the beginning of these studies, in particular, were
works [65-67]. Thus, there was shown in the work [65] that the freezing point of the radioactive drops of
water is higher than nonradioactive; There was revealed in the work [66] the role of radon as the accelerator
of the formation of condensation nuclei. Effects of radioactive fallout on increasing of lightning frequency
after Chernobil catastrophe studied in [67].

It should be noted that the general prospects for the studies of natural radioactivity as the active
component of different processes taking place in the atmosphere, to the author of this work had luck to
discuss with B. Styra, who even at the end of the fifties of past century indicated the importance of the
similar studies [8].

Thus, here were represented some results of studies of the connection of beta radioactive fallout with
the thunderstorm and hail activity of clouds in Georgia [68,69]. In work was study [68] the role of artificial
ice forming reagents and radioactive intermixtures in the variation of convective clouds thunderstorm and
hail activity. According to Dusheti data mean monthly daytime intensity of thunderstorm discharges is in
direct correlation with a thunderstorm day duration and a value of beta-radioactive fall-out, and in inverse
correlation with atmosphere aerosol pollution (correlation coefficients are equal to 0,62, 0.5 and -0,54
respectively) [69].

In work [70] it is shown, that under the condition of eastern Georgia radon and tropospheric ozone
play important role in the formation of secondary aerosols. In particular, as follows from table 2, value of
atmospheric aerosol optical depth (optical active aerosols) is directly connected with the summary content
of radon in the five-kilometer layer of atmosphere. The correlation of radon with the large aerosol
particles is insignificant (R — coefficient of linear correlation, a - level of signification).

Table 2

The statistical characteristics of the summary content of radon (Q.,) and aerosols with the diameter more
than 0.7 mecm (Qa, 10° m) in the five-kilometer layer of atmosphere and atmospheric aerosol optical depth
(AOD). Georgia, Kakheti region, aircraft and ground-based studies 1972-1977, 11 cases [70].

Parameter Qa, 10°m?? Qq, 10° Bgm™ AOD
Mean 4.45 3.68 0.176
St Dev 1.08 1.62 0.046
Min 6.24 6.6 0.222
Max 3.1 1.11 0.042
Correlation Matrix
Q.. 10°m? 1 No sign No sign
Q.. 10° Bk m? 0.14 1 a=0.1
AOD 0.21 R =0.56 1
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A scheme of the interaction of atmospheric aerosols and convective clouds and also generation in the
atmosphere and clouds of condensation, crystallization nuclei and ice crystals with allowance to ionization
and electrization processes occurring in the atmosphere has been proposed [71-73].
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Fig. 1. Scheme of the convective clouds - aerosol interaction and formation of condensation and
crystallization nuclei and ice crystals in the atmosphere and clouds. IN - ice nuclei; IC - ice crystals; CN -
condensation nuclei

This scheme (fig. 1) shows how versatile the relations between processes in clouds and the clear
atmosphere are. On one hand aerosols being modified in the atmosphere and getting into cloud media as a
result of being humidified or interacting with cloud droplets conduce the generation of ice crystals. A change
in the phase state of the cloud media leads to a change in its electric activity (cloud-to-cloud, intracloud,
cloud-to-ground discharges). Discharging activity changes the chemical composition of the cloud media
(formation of nitrogen oxides, ozone, etc.). The mentioned gases together with radon, sulphur oxides and
other components under conditions of a high humidity and cosmic ionization lead to an intensive generation

78



of condensation nuclei. Condensation of water vapour on these nuclei leads to local oversaturations,
activation of inactive aerosols in the interdroplet media and generation of crystallization nuclei and ice
crystals, i.e. again to a change in the phase state of the cloud media. At the same time the effect of high
0zone concentrations on inactive soil aerosols in the interdroplet media activates them in the sense of the ice
formation [38]. Phase transformations and ionization processes lead to changing of the electric activity of a
cloud and the cycle repeats anew. Breaking through the troposphere strong vertical air flows can carry into
the stratosphere considerable amounts of water vapour, aerosols, ozone, SO,, NOy and other admixtures.
Thus cumulus, big convective and thunderstorm clouds in addition to direct climatic effects (solar radiation
attenuation, precipitation, near-ground temperature changes, etc.) can considerably contribute to variations of
the chemical composition of the atmosphere and the content of aerosols in it. The latter also affect radiative
forcing and climate change.

In the last ten 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 [74-84].

The special features of the effect of the radio nuclide emission in the formation of secondary
aerosols in the conditions of Thilisi city (Thilisi type of smog) are revealed (table 3,4; fig.2,3).

Table 3

Linear correlation between radon content in air and some parameters of atmosphere in Thbilisi in 2009-
2011 (daily average from 9 to 18 hour, Rmin = 0.05, o = 0.07) [80]

T — air temperature; U — relative humidity; P — atmospheric pressure; V — wind speed; Os - surface ozone
concentration; Rn — radon content in air; N — concentration of submicron aerosols with diameter >0.1
mcm; N(+/-) — sum small ions content in air; Q — sum solar radiation intensity; q — intensity of galactic
cosmic rays.

Parameter T U P \Y/ O3 N N(+/-) Q q
Rn -0.39 0.32 0.29 -0.36 -0.47 0.43 -0.55 -0.41 0.34

Table 4

Statistical characteristics of gamma-radiation of soil and content in air of radon, sub-micron aerosols and
small ions in 20 locations of Thilisi in 2009-2011 [80]

Parameter Gamma-radiation of Radon, Bg/m?® Aerosol, cm™ Sum ions, sm™
soil, nSv/hour
Average 81.9 6.3 3638 492
Min 53 14 750 200
Max 109 16.0 9000 1200
St Dev 10.9 3.0 1928 251
Cv 13.3 47.4 53.0 51.0
Correlation matrix
Gamma-radiation 1 0.37 0.24 -0.15
Radon a=0.05 1 0.70 -0.51
Aerosol o =0.1 o =0.0005 1 -0.48
Sum ions a =0.35 a=0.001 a=0.001 1
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Fig. 2. Formation of secondary aerosols and of small ions in air under the effect of the ionizing
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Fig. 3. Formation of secondary aerosols and of small ions in air under the effect of the ionizing
radiation in the conditions of the strongly contaminated atmosphere (Thilisi type of smog)

Intensification by the ionization of the aerosol pollution of the atmosphere under the conditions of
Thilisi is so strong which this leads also to worsening in the quality of air in the aspect of its ionic
composition also. As a whole the Thilisi type of smog is characterized by the impossible under the natural
conditions feedback of the content of radon, gamma-radiation and cosmic radiation with the concentration of
light ions in air, caused by the formation of secondary aerosols in the quantity, which in conjunction with the

usual particles is capable of joining more ions to itself how them it is formed with the ionization [76-84].

The well-known balance equation relating the formation and disappearing of light ions n, taking into

account the influence of the ionizing radiation on the formation of secondary aerosols, can take the form:

80



dn/dt=g-a"-n%-B-S:n-B-N(g)-n

where: g is the intensity of ion formation, a’- recombination coefficient, S - usual aerosol
concentration, N(g) — secondary aerosol concentration as g function, p and p” - coefficient of the capture of
light ions by usual and secondary aerosols respectively. Depending on the nature of the connection between
g and N(g) under the conditions of the strongly contaminated atmosphere (similar to Thilisi) negative
correlation between g and n is completely possible (fig. 2,3). So, Thilisi type of smog can occur also in other
strongly contaminated cities and environments.

In the locked spaces (living quarters, cave, mine, etc.) the high concentrations of radon create direct
radiation exposure on the health of people [41-52]. In atmospheric air the direct radiation effects of radon for
the health of people are completely insignificant because of their small concentrations.

However, 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 in the quality of air, table 3,5;
fig. 3). In the final - this is negative influences on the health of people (table 5).

Table 5
Linear correlation and multiple linear regression between daily (average from 9 to 18 hour) values of some
atmospheric parameters and 24 hours’ quantity of calls of fast medical aid (A) and the cases of
hospitalization (H) in Thilisi into 2009-2010 [80]

Y=aT+b-U+c-P+d-V+eOs+fRn+g-N+hN(+/-)+i-Q+jq+k

Parameter T | U] P [ V] 06 [ RR | N [Nt)]| Q | ¢

| variant Correlation matrix (R min =0.14, a = 0.05), 211 cases
A -0.48 0.28 0.10 -0.19 -0.12 0.16 0.21 -0.09 -0.40 -0.57
H -0.03 0.01 -0.17 -0.12 0.16 -0.06 -0.04 -0.17 0.02 -0.19

For A, (Coefficient of determination R?=0.579; a = 0.01); For H, (R?=0.205; a = 0.01)
Share within the limits of variation scope, %

A 28.0 0.4 16.4 9.0 7.8 43 1.0 11.7 1.3 31.6

H 131 14 18.0 10.7 18.2 0.7 10.6 19.7 17 11.3
Il variant Correlation matrix (R min = 0.15, a = 0.05), 169 cases, Oz > 20 mcg/m?®

A -0.43 0.20 0.00 -0.07 0.22 -0.05 0.16 0.07 -0.34 -0.63

H -0.11 0.12 -0.18 -0.13 0.21 -0.09 -0.06 -0.19 -0.06 -0.18

For A, (R?=0.617; .= 0.01); For H, (R?=0.28; .= 0.01)
Share within the limits of variation scope, %

A 28.4 131 21.9 8.9 12.0 3.5 5.2 7.4 13 21.7

H 17.6 12.7 23.0 10.5 15.8 3.0 5.0 22.6 25 6.0

In table 5 there are presented data about linear correlation and multiple linear regression between
daily values of some atmospheric parameters and 24 hours’ quantity of calls of fast medical aid and the cases
of hospitalization in Thilisi [80]. In the upper part of the table (I variant) the calculations for all cases of
observations are given, in the lower (11 variant) - with the mean daily concentrations of ozone > 20 mcg/m®.

In particular, in the first variant the significant correlation between the pairs Rn - A, N - A and N(+/-
) - H are observed; in the second variant - between the pairs N - A and N(+/) - H.

As follows from this table the contribution of variations in the concentration of light ions to the
changeability of a quantity of cases of hospitalization is sufficiently essential (20 and 23 % for first and
second variants) and commensurate with the contribution of such atmospheric parameters as the air
temperature (13 and 18 %), atmospheric pressure (18 and 23 %), surface ozone concentration (18 and 16 %).

The influence of changeability of ion concentration on the quantity of calls fast medical aid is
somewhat less (contribution 12 and 7%). The directly contribution of variations in the content in air of
radon and secondary aerosols into the changeability of A and H is considerably lower than ions. Thus, in
contaminate air variation of radon content influence on the physiological state of people indirectly, through
the variability of the ion concentration.
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Recently, work is continuing to study the effect of natural ionizing radiation on climate
change and its individual components. For instance, the paper [85] considers the results of the study of
the connection between annual variations of intensity of galactic cosmic rays and the changeability of
cloudiness and air temperature in 1963-1990 in Thilisi. The statistical characteristics of the indicated
parameters (trends, random component, linear correlations between real and random components, etc.) are
studied. In particular, we established that the correlation of the real values of cosmic ray intensity with the
real values of total cloudiness is positive, with lower cloudiness — is not significance, with air temperature —
is negative. The correlation of the random components of the intensity of cosmic ray intensity with the
random components of lower and total cloudiness — are positive, with the air temperature - is negative.
Within the variation range the contribution of the studied parameters to air temperature variability is as
follows: real values of total cloudiness- 5.0%, random components of lower cloudiness — 1.0%, real values
and random components of cosmic ray intensity - 3.0% and 4.1%, respectively.

Boleslovas Styra was in love with his work, was honest, fundamental, always highly valued its
colleagues, was responsive and simple in the intercourse with them. His dear expression at the scientific
discussions was "A that they will say my wise men? = A uto ckaxyT mou myapennr?”, "Let us listen to, that
will say my wise men = IMociymraem, 4ro ckakyt Mou myapernl’. He brought up a whole cohort of the
scientists, with many of whom the author of this work, still being the graduate student of B. Styra, was
favored the honor to have direct practical and friendly contacts. His followers possessed the same special
attractive charm as B. Styra's itself. Unfortunately, many of them left this peace, bright by them memory. B.
Styra was an exemplary family man, he loved guests and was hospitable proprietor, adored his wife Tatiana
and son Dmitrijus. His salient qualities always served as an example for the author of this work, which he
tries to adhere to this day.
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boJeciaB Uocudosuu Cteripo. K 105-1eTHI0 €O 1HS poKIeHUS.
Ero pojib B cTAHOBJIEHMH, PA3BUTHU M COBPEMEHHOM 3BOJIOLNH
siiepHOM MeTeopoJioruu B I'py3un

A.I'. AMUpaHaIIBWIH
Pe3rome

Paborta mocBsimieHa maMsATH BBIAAFOIIETOCS JUTOBCKOTO ydeHoro bonecnmaBa CThIpo, OCHOBATeNs HOBOTO
HampapiieHusT (U3MKH aTMOcQepbl - sjepHOi Mereoposnioruu. OTMEUaeTcss €ro pojib B CTAHOBJICHUH,
Pa3BUTUU B COBPEMEHHOW ABOJIIOIIUH 3TOTO HAIIPaBIIEHNs HAyKH B | py3un.
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