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ABSTRACT

There are represented the preliminary results of the radar analysis and ground-based monitoring of
dust formation in the atmosphere above the territory of eastern Georgia on the 27th of July, 2018.
Distance monitoring was accomplished with the aid of the meteorological radar «<METEOR
735CDP10». The dust concentration was hourly measured (PM10 and PM2.5) in surface boundary
layer in three points of Thilisi city. There are given Radar data about the movement of dust
formation in the atmosphere above that investigated territories. It is shown that in second half of
day there was noted the strong growth of PM10 and PM2 on the earth's surface 5.
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Introduction

M. Nodia Institute of Geophysics conducts experimental laboratory, theoretical studies of
atmospheric aerosols during many decades fields (stationary and mobile monitoring) [1-4]. In particular, we
studied different physical characteristics of mineral and secondary aerosols, and also their changeability in
the time and connection with some atmospheric processes (distribution according to the sizes [1,3], weight
and numerical concentrations [2-7], coagulation, washing, ice-forming properties [1], vertical distribution of
aerosols in the lower troposphere [8-10], processes of the photochemical smog formation [2], influence of
the ionizing radiation on the secondary aerosols formation [2,11], aerosols optical properties [12-14,18],
long-term changeability of the aerosol optical depth of the atmosphere (AOD) [15-18], connection of AOD
with the content of surface aerosols [19], connection of aerosols with atmospheric ozone content [1,2,6,20],
ecological aspects of atmospheric aerosols [2-7,18,2], influence of aerosols on the changeability of climate,
including of thunderstorm and hail processes [18,22,23], numerical simulation of the aerosols distribution
from different sources [1,24], simulation of the aerosol optical depth distribution above territory of Georgia
in the correspondence with the methodology of the combined analysis of satellite and ground-based
measurements of AOD in Thilisi [25-27 ], etc.).

In recent years in connection with the renewal of anti-hail works in Kakheti [28-31], it’s appeared the
possibility of the radar monitoring of the atmosphere above the eastern Georgia and adjacent countries
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(Armenia, Azerbaijan, Russia, Turkey) [28,30,32]. Anti-hail service is equipped with contemporary
meteorological radar “METEOR 735CDP10”, capable of recording the significant number of atmospheric
formations [33,34].

The radar is usually used for monitoring of the hail processes [35-37] and strong showers [38].
Together with this aid of the radar there is a possibility for monitoring of movement in the space above the
large territories of powerful dust formations (the dust storms, volcanic ejections, etc.) [33]. This makes it
possible to enlarge the represented above [1-27] area of studying atmospheric aerosols.

This paper depicts the radar monitoring example of the dust formation movement in the atmosphere
above the territory of eastern Georgia on the 27" of July, 2018.

A dust cloud covered Baku on the 26™ of July (Fig. 1a, [Photo Vesti.az, https://jam-
News.net/Toumucu-HakpeLUIO-MbUIbI0-crieianuctei-ro/?lang=ru]). The Ministry of Ecology of Azerbaijan
said that the cloud had come to Azerbaijan from Turkmenistan (https://jam-news.net/tbilisi-covered-in-
dust-cloud-experts-say-there-is-no-danger/). Residents of Thilisi were exhibiting this cloud on the 27" of
July (Fig. 1b, [Photo Irakli Oragvelidze, http://agenda.ge/en/news/2018/1594]).

Fig.la. Baku, 26.07.2018 Fig.1b. Thilisi, 27.07.2018 — 15:33 hour

On the presence of powerful dust formation in the atmosphere on the south Black Sea-Caspian region
from the 20" of July through the 4" of August, 2018 testify the data of the satellite monitoring of the aerosol
optical depth in atmosphere.

(Fig. 2a, 2b, [https://neo.sci.gsfc.nasa.gov/servilet/RenderData?si=1749095&cs=
rgh&format=JPEG&width=3600&height=1800]).

Fig.2a. AOD, July 20 - 27, 2018 Fig.2b. AOD, July 28 - August 4, 2018
! : |
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In the maps (Fig. 2a, 2b) dark brown pixels show high aerosol concentrations, while tan
pixels show lower concentrations, and light yellows areas show little or no aerosols. Black ones
show where the sensor could not make its measurement.
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In particular, as it follows from Fig. 2a, between the 20" and 27" of July, 2018, dusty cloud
covers of the territories of Turkmenistan, Azerbaijan and eastern Georgia. During the following
week (Fig. 2b) this cloud is noticeable.

Below the figures there is represented the preliminary results of radar analysis and ground-
based monitoring of dust formation in the atmosphere above the territory of eastern Georgia on the
27" of July, 2018.

Material and methods

In the work there are used the data of radar “METEOR 735CDP10” about the dust objects
in the atmosphere (product MPPI(ET) [33]). In addition, we used the data of Georgian National
Environmental Agency about the dust concentration (atmospheric particulate matter - PM2.5 and
PM10) in three points of Thilisi city (http://nea.gov.ge/ge/service/haeris-monitoringi/14/haeris-
dabindzurebis-yoveldgiuri-biuletini/).

In Table. 1 and Fig. 1 Are presented Coordinates and locations of air pollution
measurements points in Thilisi.

Table 1
Coordinates of air pollution measurements points in Thilisi
Location Latitude, N° Longitude, E° H, m
1. Tsereteli str. 41.742539 44.779069 423
2. Kazbegi str. 41.724767 44.752956 467
3. Varketili 41.699947 44871611 518

Crskneti

ri

Fig.3. Locations of air pollution measurements points in Thilisi.

In the correspondence with the standards of the World Health Organization maximum
permissible concentration (MPC) composes for PM2.5: annual mean - 0.01 mg/m3, 24-hour mean -
0.025 mg/m3 and for PM10: annual mean - 0.02 mg/m3, 24-hour mean - 0.05 mg/m?3 [39].

Results and discussion

Results are presented in the Fig. 4-5 and Table 2.

In the Fig. 4 radar data shows about migration of dust formation in the atmosphere above the
territory of eastern Georgia on the 27" of July, 2018 from 09:58 to 17:00 hour (8 moments of time,
green color). As follows from this figure dust cloud into the indicated time interval is located above
the significant part of Kakheti and it is revealed also above Thilisi in the second half of day.

63



http://nea.gov.ge/ge/service/haeris-monitoringi/14/haeris-dabindzurebis-yoveldgiuri-biuletini/
http://nea.gov.ge/ge/service/haeris-monitoringi/14/haeris-dabindzurebis-yoveldgiuri-biuletini/
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=7&cad=rja&uact=8&ved=2ahUKEwjUg9al6_rfAhVLaFAKHV1eBnYQFjAGegQICBAB&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FWorld_Health_Organization&usg=AOvVaw19QP_9Sn5DaTOJMnu7iB2I

MPPI (ET)
09:58 / 27-Jul-2018
Georgia

MPPI (ET)
11:00/ 27-Jul-2018
Georgia
| Rain-hail mixture
» Large wet hail

» Rain-hail mixture

 Large wet hail

» Wet graupel
»Dry graupel
» Wet snow

» Wet graupel
> Dry graupel
» Wet snow

+Strong dry snow +Strong dry snow
»Weak dry snow + Weak dry snow
» Rain »Rain
» Drizzle * » Drizzle
s Biological 3 1 | Biological
i » Clutter : 2
Meteo
Not classified
»No Data
Pdf File: 100km.mppi :
Clutter Filter:  GIP Clutter Filter:  GIP
Time sampling:Variable Time sampling:Variable
PRF: 1250 Hz / 1000 Hz PRF: 1250 Hz /1000 Hz
Range: / Range: 00 km
Resolution: 0.286 km/pixel . / Resolution:
3 Ele 0.50 deg Data:
Rainbow® Selex ES GmbH Rainbow® Selex ES GmbH

MPPI (ET) MPPI (ET)
12:01/27-jul-2018 13:00/ 27-Jul-2018
Georgia Georgia

» Rain-hail mixture » Rain-hail mixture

 Large wet hail  Large wet hail
» Wet graupel
+Dry graupel
»Wet snow.

» Wet graupel
» Dry graupel

» Wet snow
+Strong dry snow
»Weak dry snow
\ Rain

+Strong dry snow
+ Weak dry snow
. Rain

s Drizzle  Drizzle

| Biological

 Biological
»Clutter

Meteo
» Not classified
+No Data

Pt il 100km.mppi
Clutter filter:  GIP

Time sampling:Variable Time sampling:Variable

PRF: 1250 Hz / 1000 Hz PRF: 1250 Hz / 1000 Hz
Range: 100 km. 4 Range: 00 km
Resolution: g Resolution: 0.286 km/pixel
Data. Ele 0.50 deg Data: Ele 0,50 deg

Rainbow® Selex ES GmbH Rainbow® Selex ES GmbH

MPPI (ET)
14:01/27-jul-2018
Georgia
> Rain-hail mixture
| Large wet hail

MPPI (ET)
15:00/ 27-Jul-2018
Georgia
» Rain-hail mixture

s Large wet hail

» Wet graupel
»Dry graupel

+ Wet snow
»Strong dry snow
»Weak dry snow
| Rain

» Wet graupel
+ Dry graupel
+ Wet snow

+Strong dry snow
» Weak dry snow

s Drizzle

| Biological

» Clutter

Meteo

Not classified

+No Data
200km.mppi

Clutter Filter:  GIP

Time sampling:Variable

PR 1250 Hz /1000 Hz

Range: 100 km / :

Resolution: 0.286 km/pixel 3 : 0.286 km/pixel

Data: Ele 050 deg ta: Ele 0.50 deg

: . Data:
Rainbow® Selex ES GmbH Rainbow® Selex ES GmbH

MPPI (ET)
17:00/ 27-Jul-2018
Georgia
» Rain-hail mixture

> Large wet hail

MPPI (ET)
15:59 / 27-Jul-2018
Georgia
 Rain-hail mixture
s Large wet hail

» Wet graupel
»Dry graupel
+ Wet snow
+Strong dry snow.
» Weak dry snow
. Rain

» Wet graupel
+Dry graupel
» Wet snow

»Strong dry snow

» Drizzie
 Biological
+Clutter
Meteo

Not classified
+No Data

Pdf File: 100km.mppi s : 100km.mppi
Clutter filter:  GIP Clutter filter:  GIP

Time sampling:Variable Time sampling:Variable
PRF: 1250 Hz /1000 Hz PRF: 1250 Hz /1000 Hz
Range: 100 km Range: 100 km
Resolution:  0.286 km/pixel

Ele 0.50 deg

Data:
Rainbow® Selex ES GmbH

Fig.4. Migration of dust formation in the atmosphere above the territory of eastern Georgia on the
27" of July, 2018 from 09:58 to 17:00 hour.
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Fig.5. Dust Concentration in Three Locations of Thilisi
27.07.2018

The propagation of dust formation above Thilisi led to a strong increase in the concentration
of solid particles in surface boundary layer (Fig. 5). As follows of this figure we noted all three
points of measurement of increasing the dust particles concentration by diameter less than 2.5 and
10 um (respectively - PM2.5 and PM10).

Table 2

Statistical characteristics of dust concentration in three locations of Thilisi 27.07.2018 (mg/m3)

Location 1.Tsereteli str. 2.Kazbegi str. 3.Varketili
Parameter PM10 PM2.5 PM10 PM2.5 PM10 PM2.5
Min 0.034 0.011 0.102 0.010 0.047 0.010
Max 0.285 0.092 0.311 0.084 0.319 0.081
Mean 0.148 0.046 0.179 0.034 0.152 0.038
Range 0.251 0.081 0.209 0.074 0.272 0.071
St Dev 84.3 27.9 72.6 23.8 90.7 23.7
Cv, % 57.1 60.6 40.5 69.4 59.5 62.3
Mean/24-hour 2.96 1.84 3.58 1.36 3.04 1.52
mean MPC

There is presented [In Table 2] statistical characteristics of dust concentration in three
locations of Thilisi. In particular, as it follows from this Table, on the different points of
measurement on the 27" of July, 2018 the 24-hour mean values of PM10 and PM2.5 exceeded their
maximum permissible concentrations into 2.96-3.58 and 1.36-1.84 times respectively.
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Conclusion

In the prospect besides the radar “METEOR 735CDP10” what we use in the work of anti-
hail service, also can be used for early warning of population about the danger of aerosol air
pollution during the action of the large sources of dust.
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IIpeaBapuTeabHbIC Pe3y/JbTAThHI AHAJM3a PAAHOJIOKALMOHHOIO U
HA3eMHOI0 MOHUTOPHUHIA NbLIEBOr0 00pa3oBaHus B aTMocdepe Ha
Tepputopueir Bocrounoii I'py3un 27 uroast 2018 roga

A.I'. AmupanamBuwiu, H.T. bepuanunse, B.A. Unxuanse,
M.H. Mutun, A. A.MueqMmBUIN

Pe3rome

IIpencraBieHsl NpeABapUTEIbHBIE PpE3YJbTAaThl aAHAINW3a PAJMOJIOKAIMOHHOIO M HA3eMHOI0
MOHHUTOPHHTA MBUIEBOT0 00pa3oBaHus B atMocdepe Haj Tepputopueit Bocrounoit I'py3uu 27 urons
2018 ropa. JIMCTaHIIMOHHBIMI MOHUTOPUHI OCYLIECTBIISJICS C IIOMOILBIO METEOPOJIOTMUECKOTO
pamnonokaropa «METEOR 735CDP10». Kounentparus neutn (PM10 u PM2.5) B npusemHOM
Clloe BO3/yXa €XeuacHO Mu3Mepsajach B Tpex MyHKTax ropoga TOwnucu. IlpuBenens
paZMoIOKAllMOHHbIE JIaHHBIE O TMEpEeMEIEHNH TMbUIEBOrO0 o00pa3oBaHus B aTMmocdepe Haf
uccienyeMon teppuropuid. IlokazaHo, 4To BO BTOpOM MOJIOBUHE JHSA Y 3€MHOM MOBEPXHOCTH
oTMeuascs cuiabHbI poct PM10 n PM2.5.
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