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ABSTRACT. The data of ozone content in the atmosphere are required for studying the climate
change, ecological appraisals, etc. Frequently, the information of ozone content in troposphere above the
large regions or continents is necessary. At present there are several satellite systems in the world for
operational global checking the atmospheric parameters including ozone. Relatively low accuracy of
satellite measurements can be considerably improved correcting them by using the data of ground-based
measurements. Some results of modeling the average ozone content distribution in the 2.5- km layer of
the atmosphere over the territory of Georgia according to the data of satellite and ground-based
measurements in Thilisi are given in the work. © 2015 Bull. Georg. Natl. Acad. Sci.
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Ozone is a very important parameter of the atmos-
phere. The data of this small constituent is required
for studying the climate change [1], ecological ap-
praisals [2], etc. In Georgia the atmospheric ozone
examination (total ozone content, ozone vertical dis-
tribution and surface ozone concentration) started
about 60 years ago [3]. Different scientific studies of
atmospheric ozone (long-term) variations in the total
and surface ozone content continued for many years
and their connection with human health, as well as
photochemical smog in the atmosphere of Tbilisi and
its influence on the human health (quasi-biennial vari-

ations of the stratosphere ozone and solar activity,

the evaluation of the influence of variations of the
total ozone content on the changeability of the re-
gime of biologically active ultraviolet solar radiation
and, etc.) were investigated [1-6]. In recent years the
investigations of the surface ozone concentrations
are conducted only in Tbilisi and Ruispiri (near Telavi,
East Georgia) [2, 5, 6].

The data of ozone content in troposphere above
the large regions or continents is important for some
investigations. Ground-based study of these atmos-
pheric parameters over the large area is a difficult and
expensive procedure. Furthermore, large changes in

the environment require rapid renovation of param-

© 2015 Bull. Georg. Natl. Acad. Sci.
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Fig. 1. Mean annual tropospheric ozone concentration distribution over territory of Georgia (mcg/m?).

eter measurement and creation of the dense network
of the ground stations of observations.

At present there are several satellite systems in
the world for operational global checking of the at-
mospheric properties. These satellites are equipped
with microwave and optical instruments for measur-
ing different atmospheric parameters including ozone
[7-11]. Relatively low accuracy of satellite measure-
ments can be considerably improved by correction
of the data of ground-based measurements.

The methodology of determination of ozone con-
tent distribution in lower troposphere above the ter-
ritory of Georgia according to the data of satellite [ 7-
11] and ground-based measurements in Thbilisi [2, 5]
are given in detail in [12, 13].

Some new results of modeling the daily average
ozone content distributions in 2.5- km layer of the
atmosphere over the territory of Georgia are given
below. In the work the data of the satellite and ground-
based measurements of tropospheric ozone of 2009-
2011 years are used [2, 12, 13]. The results of modeling
of the ozone content distribution in lower troposphere
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over the territory of Georgia are represented in Figs.
1 and 2.

The map of distribution of the ozone of concen-
trations in lower 2.5 km atmosphere layer over the
territory of Georgia and adjacent countries (a darker
tone corresponds to higher values of ozone concen-
tration) is presented in Fig 1. As follows from the
figure, the tendency of ozone content growth in the
troposphere from the south to the north direction is
observed.

It should be noted that a similar tendency is re-
vealed also for the total ozone content both above
the territory of Georgia and above the Black Sea -
Caucasian - Central-Asiatic region [1]. In this case
the values of the latitudinal changeability of the ozone
content are close to each other: approximately 10%
of the tropospheric ozone concentration (from 31 to
34 meg/m?’, Fig. 1) and 13 % of the total ozone content
(from 310 to 350 Dobson Unit [1]).

The map of the changeability of mean annual
tropospheric ozone concentration in lower 2.5 km

atmosphere layer over the territory of Georgia and
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Fig. 2. Changeability of mean annual tropospheric ozone concentration over the territory of Georgia (mcg/m?/year)

adjacent countries (a dark-blue tone corresponds
to higher values of the negative changeability of
ozone concentration; a brown darker tone corre-
sponds to low values of the negative or positive
changeability of ozone concentration) is presented
in Fig 2.

As follows from Fig. 2, the tendency of a de-
crease of ozone content changeability in the tropo-
sphere from the south to the north direction is ob-
served.

Thus, for Thilisi the tendency of the decrease of
the tropospheric ozone content in 2009-2011 yr. is
composed by -2.1 mcg/m?/year (Fig. 2). It is interest-
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ing to note that this tendency for Tbilisi was pre-
served also in 2012 and 2013. Thus, in 2012 the mean
annual daily surface ozone concentration in Tbilisi
decreased by 2.2 mcg/m?® in comparison with 2011[14].
Ozone concentration in 2013 decreased even more -
11.3 meg/m?.

In conclusion let us note that the modeling of the
seasonal and monthly distribution of the tropospheric
ozone content above the territory of Georgia is pro-
vided. These models will be used for solving differ-
ent scientific and applied problems in the field of
physics of the atmosphere (climate change, ques-
tions of ecology, medical climatology, etc.).
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