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ABSTRACT

The statistical characteristics of surface ozone concentration (SOC) in three points of Thilisi city (A. Kazbegi av., A.
Tsereteli av. and Varketili) in 2017-2018 are represented. The data of National Environmental Agency of Georgia
about the eight hour values of SOC are used.

In particular, it is obtained that the greatest average annual values of SOC in Varketili were observed (53.9 ug/m? the
range of the change: 1-134 ug/m3), smallest — at the A. Tsereteli av. (21.6 ug/m? the range of the change: 0-102
ug/m?). The value of the correlation coefficient between the eight hour values SOC between the points sufficiently high
and changes from 0.74 to 0.91.

The correspondence of values of SOC at the indicated points of Thilisi city to the standards of WHO is examined.
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Introduction

It is known, that atmospheric ozone is one of the most important species defining the quality of life
[1,2]. Therefore, special attention in many countries of world, including in Georgia, is paid to studies of
surface ozone concentration (SOC) [3-13].

The ozone concentration in the atmospheric surface layer, varies widely depending on photochemical
processes, horizontal advection, intrusions of stratospheric air, vertical mixing, dry and humid deposition,
etc.

In recent years, the Environment Agency has been monitoring surface ozone concentrations in
Georgia in accordance with international standards. This paper presents the results of a statistical analysis of
eight-hour data of SOC values at three points in of Thilisi in 2017 and 2018.

Study area, material and methods

Study area — three locations of Thilisi. In Table 1 coordinates and locations of air pollution
measurements points in Thilisi are presented.

Table 1
Coordinates of air pollution measurements points in Thilisi
No Location Location, Abbreviation Latitude, N° Longitude, E° H, m
1 Varketili VRKT 41.699947 44871611 518
2 | A. Kazbegi av. KZBG 41.724767 44.752956 467
3 | A. Tsereteli av. TSRT 41.742539 44.779069 423
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The eight hourly data of Georgian National Environmental Agency about the Surface Ozone
Concentration (SOC) in three points of Thilisi city are used [http://air.gov.ge/reports_page]. Period of
observation: January 1, 2017- December 31, 2018

The data analysis with the use of standard statistical methods was conducted [14]. The following
designations will be used below: Mean — average values; Min — minimal values; Max - maximal values;
Range = Max-Min; St Dev — standard deviation; om - standard error ; Cv = 100-St Dev/Mean, coefficient of
variation (%); Count - the number of measurements; R — coefficient of linear correlation; 99% Low and 99%
Upp — 99% confidence interval of lower and upper calculated level accordingly. The difference between the
mean values of SOC with the use of Student's criterion was determined (level of significance a is not worse
than 0.001).

In the correspondence with the standards of the World Health Organization maximum permissible
concentration (MPC) composes eight hourly mean for SOC - 100 pg/m? [15].

Table 2 verbal description of the level of aerosol pollution of the atmosphere (so-called O3 Index)
depicts [Air quality index - http://air.gov.ge/en/pages/11/11].

Table 2
O3 Index
Pollutants Good Fair Moderate Poor Very Poor
Os - Ozone, pg/m? 0-80 80-120 120-180 180-240 | 240-600

Results and discussion

Results in Table 3 and Fig. 1 are presented.

The statistical characteristics of eight-hour values of SOC for three point of Thilisi in Table 3 are
presented. As it follows from this Table, mean annual values of SOC in each year of observations at all three
stations differ from each other (0<0.001). In 2018 in comparison with 2017 mean annual values of SOC on
all points of measurement decreased.

The smallest mean annual values of SOC are observed on A. Tsereteli av. (27.9 and 21.6 pg/m?
respectively into 2017 and 2018), and greatest - in Varketili (53.9 and 46.3 pg/m? respectively into 2017 and
2018).

Range of a change in the eight-hour values of SOC in two years of observation - from 0 to 133.5
ug/m?. Changeability in the time of values of SOC is sufficiently high (Cv changes from 49.9 to 70.7 % in
2017 and from 59.0 to 80.4 % in 2018).

The values of the coefficient of linear correlation between the observation points into 2017 and 2018
cover the range 0.74+0.91 (or, in the correspondence with the Chaddock scale correlation — “strong™).

Fig. 2 presents the data about the repetition of eight-hour values of SOC in two years of
measurements for three points of Thilisi into the correspondence with the scale of O3 index (Table 2). As
follows from this Fig. the repetition of values of SOC in the range “Poor + Very Poor” for all points it is
equal to zero. Repetition of values of SOC > 100 pg/m? is the following: in Varketili - 1.63 %, on A.
Kazbegi av. - 0.19 %, on A. Tsereteli av. — 0.01 %. l.e., for all three points of measurement both into 2017
and in 2018 the values of SOC above maximum permissible concentration in the correspondence with the
standards of WHO [15] practically are absent.
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Table 3
Statistical characteristics of the 8-hour mean values of SOC at three points of Thilisi in 2017 and 2018

(ng/m?)
Parameter SOC
Year 2017 2018
Location VRKT KZBG TSRT VRKT KZBG TSRT
Mean 53.9 41.6 27.9 43.6 35.0 21.6
Min 2.1 0.6 0.0 1.1 0.0 0.0
Max 133.5 116.0 94.8 125.0 113.8 101.9
Range 131.4 115.4 94.8 123.9 113.8 101.9
St Dev 26.7 26.1 19.7 25.7 23.6 17.3
om 0.30 0.29 0.22 0.28 0.25 0.19
Cv (%) 49.6 62.6 70.7 59.0 67.6 80.4
Count 7918 7844 7777 8579 8608 8522
99% Low 53.1 40.9 27.3 42.9 34.3 21.1
99% Upp 54,7 42.4 28.5 443 35.6 22.0
Correlation Matrix Correlation Matrix
VRKT 1 0.88 0.84 1 0.91 0.74
KZBG 0.88 1 0.85 0.91 1 0.76
TSRT 0.84 0.85 1 0.74 0.76 1
>100 ug/m?
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Fig. 1. Repetition of SOC in three point of Thilisi in 2017-2018

However, this by no means does not testify about the purity of air in Thilisi. The low concentrations
of ozone are caused by the high level of the aerosol pollution of the atmosphere [16], by the expenditure of
ozone for photochemical transformation of gas components of the atmosphere [2], etc. Therefore, ozone,
together with other aerosol and gas components, creates an extremely unfavorable ecological situation in
Thilisi, contributing to an increase in mortality due to air pollution [2], in terms of which Georgia (after
Serbia) is in second place in Europe [https://www.cei.int/ansa/76693].
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Conclusion

Over the long term is planned the more detailed study of variations of surface ozone concentration in Thilisi
and other cities of Georgia.
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2017-2018 {jengddo dofjoldos mBbmbols 3mb3gb@®msgools
LBHOGHOLE03YMO bl GOO 1BdOOLOL bod 3w96Jdo

9- 39396599

M9gbowdy

Pomdmagbowos dofolidoms mbmbol 3mbEgbGMsiool (3m3) LEOEGHOLEGH0ZMMO Tobslosmgdwrgdo
Jowsd 0d0wobol bsd 3MbJ@To (5.94sBdYROL 36, 5.9Mgmgeol 36. s 356M3900¢o) 2017-2018
Dengddo. 250mygbgdmeos 496M9dmb 9MHMmzbmeo Loosggb@EHmb dmbs3gdgdo  dm3-ol M35 Losmosbo
Lodmoem 3609369 mdgdol  Fglobgd.  39MdmE  JoEgdvEos  Mmd  dmz-ob  oduodsrMo
LodMoemficron®o  360d3bgarmdgdo  033060390Ms 39M3gmodo (53.9 03y/3%, (330Egdol
©0535Bmbo: 1-134 932/3%), d0bodocr®o - 5. FgMgmgwols 3MML3gdGHBY (21.6 83p/3% 33wowgdol
©0035bmbo:  0-102 93y/3%). §O8030 3069300l 3095303096GHOL  860d3bgarmdgdo  dmz-ob
10OEYJOL FmGOL Lb3sIbZs 3mbJEHYODY Bo305ME BoPo0d S 033gds 0.74 -6 0.91-0¢0y.
396bomos dm3z-ob 3603369 Mmdgd0L Jglsdsdolmds dxm-l bmGIGdMSL.

CraTucTH4ecKue XapakTepuCTHKY KOHIEHTPAIUU PU3EeMHOI0 030HA
B Tpex nyHkrax Touaucu B 2017-2018 rT.

9.H. Kekenaase

Pe3rome

[IpencraBneHsl CTaTUCTUYECKUE XapaKTEPUCTUKH KOHLIEHTpauuy npuszeMHoro o3oxa (KIIO) B Tpex myHKTax
ropoga Towmmcu (mip. A. Kaz6eru, mp. A. Lleperemn u Bapkernmu) B 2017-2018 rr. Vcrons30BaHbl JaHHBIC
HAIlMOHAJIBHOTO areHTCTBA 10 OKpYyXXarouleld cpene o BocbMuuacoBblx 3HaueHusx KIIO. B wacthocTH,
MONTy4eHo, 4TO HauOompmue cpenHeronoBbie 3HaueHus: KIIO nabmromamice B Bapkermmu (53.9 MKF/M3,
nuana3oH uiMmeHenus: 1-134 MKr/M3), HauMeHblie — Ha np. A. Ileperenn (21.6 MKF/M3, JTUAIa30H
usmenenus: 0-102 mxr/m®). Benmumba koddduimenta xoppensmuu Mexay 3Hauenusmu KIIO mexay
MyHKTaMH JIOCTaTOYHO BBICOKask M MeHsiercs ot 0.74 no 0.91.

Paccmotrpeno coorerctue 3HaueHni KI1O B ykazaHHbIX myHKTax ropoaa Townmmcu nHopmam BO3.
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