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In this issue texts of papers presented at the 71 May scientific session of the Institute of
Hydrometeorology are offered, dedicated to the pressing problems of Hydrometeorology and Ecology.
Relevant papers are given according to the following scientific directions: Meteorology, Climatology,
Agrometeorology, Hydrology, Climate Change, and Environmental Pollution.

The volume is intended for experts working in different branches of geophisical, geographical
end ecological sciences, magistrates and doctorates.
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The paper deals with the maximum discharges of the floods passed through the 27 observation points of the rivers of
Eastern Georgia, which often inflict damage to the population, the environment and the country's economy. By
analyzing 70-100-year series of observations, their statistical features have been obtained, which are relevant for
planning organizations in their attempt to plan hydrotechnical, civil and industrial structures, roads, bridges,
pipelines and communication facilities located on the rivers and their banks, with a view to preventing their collapse
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UDC: 551,482.215.3

Ways to solve natural phenomena and ecological problems of Kvirila basin. S. Gorgijanidze, G. Jincharadze, T.
Chitadze, N. Kobakhidze, G. Grigolia, T. Kobakhidze.Transactions IHM, GTU. -2024. -vol.135. -pp.13-18. -
Georg., Summ. Georg., Eng. The article presents the events and facts of natural events, floods and landslides of the
rivers of the Kvirila river basin. Mechanisms of their formation and provoking effects are also discussed. Ecological
problems, which are typical for this basin, are also discussed. It is significant that the river is actually described in
detail. Screaming Valley. Those significant polluting sources, which have the most negative impact on this river
valley, are singled out. All this creates a problem for the local population as well as the state itself, because the
enterprises there pollute the environment. The preventions that were carried out in 2023 in the case of sludge
cleaning are also mentioned, which will significantly improve the environment of the municipality.
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Mathematical modeling of marine pollution from accidental oil spills /Tsintsadze T.,, Begalishvili N., Begalishvili N.,
Tsintsadze N./ Transactions IHM, GTU. -2024. -vol.135. -pp.19-22. - Georg., Summ. Georg., Eng. The results of the
study carried out by researchers from the Institute of Hydrometeorology of Georgia on the environmental impact
assessment of the Kulevi oil terminal activities in the mouth of R.Khobistskali are presented in the monograph. In
particular, they have performed mathematical modeling of adverse ecological impact which could be caused by
possible catastrophic accidents linked with transporting and stockpiling of oil products at the Kulevi Terminal and the
Thbilisi-Poti railway Terminal. Recommendations are worked out for the prevention and mitigation of grave
consequences brought about by accidental oil spills on the air, dry surface of relief, ground, surface and underground
waters, and on the Black Sea defined area of water.
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Migration of some polluting substances to the soils and underground waters of territories adjacent
to the lower reach of Natanebi River (Western Georgia)
Kalandadze B,* Trapaidze V.,"/** Bregvadze G.*
Ivane Javakhishvili Thilisi State University
Georgian Technical University Institute of Hydrometeorology
besik.kalandadze@tsu.ge

Annotation

In order to determinate migration of some polluting substances to the soils and underground waters of the
territory adjacent to Natanebi River, located in the Black Sea coastal area of the western Georgia, there has been
studied soil and ground water pollution with different metals in the Tsvermaghala-Natanebi agrogenic region of the
Black Sea coastal territory of Georgia. As a result of research, it has been established that the ground waters hold
prominent place in heavy metals migration and are in direct relation with relief slope and underground water
movement.

Key words: heavy metals, migration, ground waters

Introduction

The Black Sea coastal territory of Georgia is especially valuable due to its natural conditions and from economic
viewpoint. That is why an assessment of its ecological state is so relevant. Among multiplicity of environmental
pollution factors, heavy metal pollution of soils and natural waters is of particular importance. Therefore, a study of
migration of heavy metal total and moving forms is of great importance.

Microelements and heavy metals are represented in different quantities in the natural waters. Their penetration
depends on natural or anthropogenic factors. Chemical exhaustion of rocks and soil formation are among the basic
natural processes, under influence of which microelements hit the water. Both of these processes are substantially
controlled by biological and microbiological factors. Anthropogenic focuses of microelements’ accumulation in water
are as follows: mineral resource survey and extraction, agriculture, industrial and communal (domestic) sewage
waters. Water pollution with microelements is a very important factor, since it has a strong effect on total
geochemical turnover of chemical elements and on geo-ecological state of the environment.

Rapid urbanization and motor highway construction have led to increase of surfaces impervious to water, while
climate changes have stipulated high intensity of precipitations, as a result of which both increased peaks of
hydrography and growing concentration of typical pollutants are in evidence. Atmospheric precipitations and motor
car emission should be mentioned among polluting factors in the area under study, as well.

Research object and methodology

The area under study included the Black Sea coastal territories, in particular, the zones with 20-70 m altitudes
above sea level, northerly adjacent to Natanebi River. There are represented the subtropical podzolic, sod-podzolic
and alluvial soil types of the southern part of Kolkheti lowland (Guria-Achara) and silt-boggy soils (glei soils) prevail
here. Fertile alluvial soils are present here in the form of a narrow band along the Natanebi River, as well. Black earth
(humus)-containing soils are in moderate quantity here, as well as a content of hygroscopic waters. The specific
weight is within the range of 1.24-1.41. Hydrolytic nitrogen content is registered in average or small quantities. Soils
here are rich in phosphorus and poor in exchange potassium. Radionuclide pollution is frequently observed, as well.
Silt-podzolic soils are peculiar for the elevated part of Kolkheti lowland. In Grigoleti, Maltakva and northwards peaty
boggy soils are found. Northward and southward to Supsa delta, in narrow band along the coast there are represented
cespitose-sandy soils. Alluvial soils prevail at the river-bed terraces. All the above-mentioned soils are saturated with
water or water-logged at the even lands.

The area under study belongs to the Black Sea humid subtropical climatic region of the western Georgia, which is
characterized by moist climate, warm and snowless winter and hot summer. The average years-long temperature of
January is 5-6°C, air temperature maximum is very high, 40-41°C and is mainly registered in July, while average
temperatures are high in August.
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Multiyear total amount of atmospheric precipitations varies from 2000 mm to 2500 mm. According to seasons the
most abundant precipitations fall on autumn, while the least abundant — on spring. Daily precipitation maximums
vary from 227 mm (Ureki) to 260 mm (Supsa). The seasonal nature of winds is clearly expressed here. The summer
wind regime, when winds come from the Sea, starts in April and lasts until October. In case of winter wind regime
wind blows from the land from November to March.

According to the pattern of hydrogeological zoning of the territory of Georgia, the mentioned area enters the
western part of Kolkheti artesian basin. It is characterized by aquiferous stratum of alluvial precipitations of flood-
plain and above flood-plain terraces. It is extended over Choloki, Natanebi and Sepa rivers valleys and water- bearing
deposits are represented by boulder-pebble stone, gravel, sands, clays, and interlayers of sandy and loamy soils.
Water-bearing deposits thickness (depth) is up to 30 meters and it is nonpressure. Seasonal amplitude reaches 3.0
meters, horizon waters are connected with surface waters. These waters are fresh, hydrocarbonate, magnesium-
calcium, somewhere sodium-calcium, with 0.1-0.5 g/l mineralization. Horizon is featured by high water content,
especially in the Natanebi river valley. Horizon is nourished at the expense of atmospheric precipitations, as well as
surface waters and unloading of water-containing complexes available under horizon. These waters are used for
drinking. The ground-water table (aquifer) is located at 0.5-2.0 meters depth from the Earth ground. High level of
ground waters is observed in lacustrine and boggy deposits, which are developed in the central and western parts of
the Kolkheti lowland. Ground waters of this aquiferous stratum are characterized by water table insignificant
inclination westward (0.005-0.007), which is one of the reasons of water-logging at these territories.

In order to determine heavy metal migration to the underground waters of the area under study, complete soil
cuttings have been made at several territories of Tsvermaghala-Natanebi agrogenic region and analysis of soil and
ground waters of adjacent territories has been conducted.

Main works have been executed close to no.4, 5, 6, 7 cuts.

Cut P4, located at 70 m above sea level, cut depth 3 m, red soil is moderately polluted with lead, nickel
concentration is low, while copper concentration is increased.

Cut P5, located at 60 m above sea level, cut depth 3 m, includes red soils, which are moderately polluted with
cobalt, nickel and copper.

Cut P6, 35 m above sea level, cut depth 3 m, is represented by sod-podzolic and virgin soils, cobalt and nickel
concentrations are average here, while copper concentration is increased.

Cut P7, 20 m above sea level, cut depth 3 m, is represented by sod-podzolic soils, zinc concentration is average,
nickel and copper concentrations are increased.

Based on our research goal, we have determined Pb, Zn, Co, and Ni concentrations in the collected samples (see
Table no. 1). As is seen from the obtained data, heavy metals number is insignificant, though is obviously featured by
growing trend in the direction of relief slope. For instance, in Cut no. 4 (red soils) lead concentration is 0.001 mg/1
(MPC - 0.01 mg/1), but when going downhill (to the Sea) in the direction of relief slope, the same lead content in Cut
no. 5 has increased up to 0.007 mg/l, then has reached 0.008 mg/1 in Cut no. 6 (sod-podzolic soils) and 0.009 mg/1 in
Cut no. 7 (sod-podzolic soils). Almost all soil cuts are characterized by slight but nevertheless increased
concentration.

Table 1. Heavy metal concentrations in soil cuts

MPC Pb Zn Co Ni Cu
Cut 0.01 mg/1 3 mg/l 0.1 mg/1 0.05 mg/1 2 mg/l
P4 0.001 0.010 0.02 0.009 0.100
P5 0.007 0.050 0.07 0.010 0.500
P6 0.007 0.180 0.08 0.020 0.800
P7 0.090 1.000 0.09 0.040 1.000
Conclusion

Some polygons are located in such places, where there are no agricultural lands and such concentration of heavy
metals should not take place. It is a testament to the fact that there are active heavy metal migration processes in the
direction of relief slope. Toxic chemical elements first of all hit the soil surface from the environment, and further as a
result of erosion, leaching out and penetration into deep soil layers the processes of their geochemical accumulation
and migration take place. Due to this fact the soils of territories adjacent to Black Sea under current conditions may
transform into a powerful source of ground waters, rivers and even Black Sea pollution.
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Heavy metals experience migration to the ground waters in the direction of the relief slope that is why special
attention has to be paid to further investigations in this region in order to get a complete retrospective picture and get
rid of soil and ground water pollution, since the ground waters are directly connected with the Black Sea water area.

Thus, the very interesting outcome has been obtained resulting from our research, in particular, ground water of
Tsvermaghala-Natanebi agrogenic region play an essential role in heavy metals migration towards the relief slope.
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UDC: 551.482.215.3
Calculation of the hydrological characteristics related to the structural design of 15 MW installed capacity

run-of-river hydroelectric power plant (“Dzegvi HPP”) on the River Mtkvari/Alaverdashvili M., Tsintsadze
N., Khupenia N., Kokaia N., Kiknadze D./Transactions IHM, GTU, 2024, Vol. 135, pp. 26-31, Georg., Sum.
Georg., Eng. In connection with the construction project of the “Dzegvi HPP” on the Mtkvari river, the
maximum duty of water of various provisions of the Mtkvari river was calculated with its recurrence
periods, according to which the maximum duty of water established in 1968 at the Dzegvi HPP, 2170 m?/s,
corresponds to almost 1% provision , i.e. a case once in 100 years, the average multi-year maximum duty of
water of 927 m?¥/s corresponds to almost 40%, i.e. once in 2-3 years.

Through the conducted research, the following parameters of the Mtkvari River were determined for the
study area: 1. The average date of the beginning of the freshet - March 24; 2. The average date of the peak
of the maximum freshet discharge - April 28; 3. The average date of the end of the freshet - July 5, by
means of which we will have an idea of the expected variation of levels of the hydrological regime of the
Mtkvari River in the intra-annual period
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3b®on 3-8o Im3gdmeos dmboggdgdo byBYz096 ®Ims LEdMsErm GoiEbgl ImMol bbgomdol dglobgd
1981-2021¢0s 1941-1980 {iegddo LogdoMmomgzgerml 30 99EgmOMmEMmy0w® boa)MH0d mommgmwdo.
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gbMogo 3. 9s6Lbgsggds LgBYzosh gms Ladwmsmm Gogbgl dm®ol 1981-2021 Hergddo (N2) s 1941-1980
fergddo (N1). bsgds@roggemmado 30 dg@gmOmemaowm® bswam®Oby.

Loweo N-N; a<0.15 LoYMEO 1;21_ a<0.15 LoawIMo I;I\Izl- a<0.15
sbogdosdo -2.6 699 bsdmeo 0.0 oM LogoMgxR ™ -1.2 699
sbognzobyg -0.8 699 buyanm -1.1 692 LooMdg -0.9 699
50¥MME5YMHO -05 699 33X MO0 -1.9 692 bgbogo 0.0 NON
dobdoMm -2.3 699 Jmomsobo -0.1 oM dmgo -15 699
0537960560 -4.3 699 939690 -15 69y | bLAHRebHdobs | -0.7 699
deebolo -0.6 699 @3MOIHO -0.5 692 d0olo -0.1 NON
dmexmdo -0.7 699 oMmbgmemo -0.8 692 09530 -1.0 699
Bodgo 0.1 oM 3005-bodmgmo -1.3 692 0056gm0 -15 699
3060 -05 699 i3obobomeo -1.1 692 o3 -25 699
Joo 1.0 30b RO -0.1 oM ba0o©0 -0.1 NON

MMMz 3bMowo 2.-sb 06033935, MM ©@OMOL IgmMg dmbs3zzgmdo 30M39wmsb dgomgdom,
60dbsmdol mbom a<0,15, bgEyzosb ©®gms Lsdwswm Goabgolb dgdomgds dgobodbgds 22 LoaMOby.
(sbogngdogmado, sbogEobg, s8dMMEsmEOo, 35bToMM, 35399600560, dEbolo, dmMx ™o, ymMo, bywm, 3mxmeo,
435690, 3M©9bo, BoMbgmwo, Bmo-LsdgmOo, BoLIBIMEO, Logo®gxm, Lso®dg, dmzo, ULEJR6(I0bw.,
09530, 0056900, foan3s), 56 g33wows — 7 byM®BY (Bsg30, bsdmMo, JMmsolo, mmo, bgbss 0, Mdowobo,
D920000), begrem BOHEs IbM™mE gOHm LoMODBgs (J9©d). 50LB0TBsZ05, M Lsdndsml dobgpgom [19],
2006-2021 §engddo. 1941-1990 ergdmeb 99sMgdom bgdygosb mgms Mogbgo 18 Lsym®mby d9dgoms, 10
LoAMMHDBY (33CP0GdS 56 F90b0TdbgdMOS, bragnm 853 gds B0JLOMES 00539 Jgol LoMMDY.

Bob. 2-%Bg fomImpgboros Lodo®omgzggwmdo Lg@Yyzoob Egms Lodwsenm  Gosbgzol  gobsfioergds
bodseeols dobggoo 1941-2021, 1941-1980 o 1981-2021 §engddo 24 393 gmOH™mEmaon®o  Loymmol
9mbs399900L  dobgz0m, OGMIWgdOE Fobwoggdmos B30l ©mbosb 1500 9-Bg bBozwrgd Lodswwgby
(LObMBEM-b59gMOBgM  39WEHWOHFIOL Y39wsHBY OO BOMMBYBO). bob. 3-Bg Homdmpagbowos Lgdyz0b
Ogms ogdbodorMo MHoEblzol 253M39¢gds Lodsmwrol dobgwz0m bodsGmzgumdo 1941-1980 s 1981-2021

§engddo 0039 24 3939MOHMEMA0MMO LMoL Bobggoo.

oN BN, AN
50
+3 N = 0.0016H + 0.2321 "
4.0 R-0.84
35 =
3. N =0.0023H + 01543 N: = 0.0008H + 0.3503 3
G330 R=087 R=059 o T

900 1200 1500
H, By

Bob. 2. LgHY3096 EMYMs LsdMSEM Gogbzol s3MI0EYdNErgds LagsBmggemdo 1941-2021(N), 1941-1980 (N1)
05 1981-2021 $iergd8o (N2) begols ombogsb (H) 1500 8-bg 653emgd bodsmengbg dggdstg 24
39639mOMEMaoMOH0 LoaryMol Imbssgdgdols dobgywzom (Ras = 0.40, o = 0.05).
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MMM bob. 3 o 4-ob Bsbl, bogMom X980, 3MMgWs3E0s bYBY3056 WM Lodwgswm Goisbgls s
500300l LML FMEOOL MBOHM FooE0s, 30MY 08039 3538060 1YEBY3096 WM FodlodogryH MobzoLY.
39bob 500 TBsZ0s, HMB EMMOL Jgmeg 39M0MEA0, 30039 ™Mb GgEMmYdOM, 133w 3 356509BHMIOL JmMOb
3069305 LbBgds. 5300950, Ni-Uo s H-U ol 3emmgwszool 3098303096¢0 (65b. 2) s@ob 0,87 (Gswscro
3MOI309), beagwm Na-bo s H-b dmeob — 0,59 (bmdogho 3mmgas3os).

SNy AN:
]
12 .
N.: =0.0037H + 4.1288 -
10 R <057 m——
= | R

, 8 » L s —
?:: C = DA ) L]
Z 6 = _,_-—"___‘V .

4 — - A A 4 o

» A Nz =0.0017H « 41781
2 ® » . R=027

n 300 600 S00 1200 1500

H, dagyho

Bab. 3. BgHYz096 EMYms sgdlodsgrmMmo MHogbzol s3MIoIBNEPGds 50Ol Lodsmerglorsd H
Uagoonggemmdo 1941-1980 §ergddo (N,1) s 1981-2021 §emgddo (N,2) 24 89¢gmermmeyommo bsaw®ol
9mbs399900L dobgogom, HmImgdog dgds@Mgmdl Bmzols mbowsb 1500 3-Bg bszergd Lodsmemgby (Ress = 0.40,
a=0.05)

30M95300L 3009530309630 Noi-bs s H-U (Bob. 3) Gmeol ool 0,57 (Fowswro 3m6mqws3os), beagoem Na-bs s H-b
dmeob — 0,27 (136003690 3mOHGEs309).

3503900

533MMgd0 J5mogMbo 56056 Jmms Hlimsggwol ghmgbmemo LsdgEboghm Bmbool, Loa®bEHm 3thmgddo Ne
FR-21-1808, ®m3qwols 35Mmaddos 99u6es Ho®dmmagbogo bsddmdo.

@oBgMsGmes - REFERENCES

1. Kartvelishvili L., Tatishvili M., Amiranashvili A., Megrelidze L., Kutaladze N. Weather, Climate and their Change
Regularities for the Conditions of Georgia. Monograph, Publishing House “UNIVERSAL”, ISBN: 978-9941-33-
465-8, Thilisi 2023, 406 p., https://doi.org/10.52340/mng.9789941334658

2. Amiranashvili A.G., Nodia A.G., Toronjadze A.F., Khurodze T.V. Some Statistical Characteristics of the Number
of Days with Hail into the Warm Half-Year in Georgia in 1941-1990. Trans. of Institute of Geophysics of Acad.
of Sc. of Georgia, ISSN 1512-1135, v. 58, 2004, pp. 133-141, (in Russian).

3. Amiranashvili A., Varazanashvili O., Nodia A., Tsereteli N., Khurodze T. Statistical Characteristics of the Number
of Days with Hail Per Annum in Georgia. Trans. of the Institute of Hydrometeorology, ISSN 1512-0902, vol. 115,
Tb., 2008, pp. 427 — 433, (in Russian).

4. Varazanashvili O., Tsereteli N., Amiranashvili A., Tsereteli E., Elizbarashvili E., Dolidze J., Qaldani L., Salugvadze
M., Adamia Sh., Arevadze N., Gventcadze A. Vulnerability, hazards and multiple risk assessment for Georgia.
Natural Hazards, Vol. 64, Number 3 (2012), 2021-2056, DOI: 10.1007/s11069-012-0374-3,
http://www.springerlink.com/content /9311p18582143662/fulltext.pdf

5. Elizbarashvili E., Amiranashvili A., Varazanashvili O., Tsereteli N., Elizbarashvili M., Elizbarashvili Sh., Pipia M.
Hailstorms in the Territory of Georgia. European Geographical Studies, Vol. 2, No. 2, 2014. Tbilisi, pp. 55-69, (in
Russian).

6. Amiranashvili A., Dzodzuashvili U., Lomtadze J., Sauri I., Chikhladze V. Some Characteristics of Hail Processes in
Kakheti. Trans. of Mikheil Nodia Institute of Geophysics, ISSN 1512-1135, vol. 65, Tb., 2015, pp. 77 — 100, (in
Russian).

36


https://doi.org/10.52340/mng.9789941334658
http://www.springerlink.com/content%20/9311p18582143662/fulltext.pdf

LAI-L 30RAMFISIMACIRMBOOLOBLA NS IS OLLS3IC60IAHMIHIBIGNMIBSROIAH (MBS0 S3MIS IR0, &. 135, 2024
SCIENTIFIC REVIEWED PROCEEDINGS OF THE INSTITUTE OF HYDROMETEOROLOGY OF THE GTU, V.135, 2024

7. Tatishvili M.R., Kartvelishvili L.G., Mkurnalidze I.P. Thunderstorm and Hail Processes over Georgian Territory.
Against Global Climate Change Background. Journal of the Georgian Geophysical Society, ISSN: 1512-1127, Iss.
B, Physics of Atmosphere, Ocean and Space Plasma, vol. 19B, Tb., 2016, pp. 111-119.

8. Amiranashvili A.G., Bliadze T.G., Jamrishvili N.K., Khurodze T.V., Pipia M.G., Tavidashvili Kh. Z. Comparative
Analysis of the Distribution of Number of Days with Hail Per Annum on the Territory of Kakheti According to
the Data of the Meteorological Stations and State Insurance Service of Georgia. Journal of the Georgian
Geophysical Society, Issue A. Physics of Solid Earth, v.20A, 2017, Thbilisi, pp.44 -56.

9. Janelidze I., Pipia M. Hail Storms in Georgia in 2016-2018. Int. Sc. Conf. “Natural Disasters in Georgia:
Monitoring, Prevention, Mitigation”. Proc., ISBN 978-9941-13-899-7, Publish House of Iv. Javakhishvili Tbilisi
State University, December 12-14, Tbilisi, 2019, pp. 144 -146.

10. Amiranashvili A., Chikhladze V., Dzodzuashvili U., Ghlonti N., Sauri I., Telia Sh., Tsintsadze T. Weather
Modification in Georgia: Past, Present, Prospects for Development. Int. Sc. Conf. “Natural Disasters in Georgia:
Monitoring, Prevention, Mitigation”. Proceedings, ISBN 978-9941-13-899-7, Publish House of Iv. Javakhishvili
Thilisi State University, December 12-14, Thbilisi, 2019, pp. 216-222.

11. Amiranashvili A., Bolashvili N., Gulashvili Z., Jamrishvili N., Suknidze N., Tavidashvili Kh. Distribution of Hail
by Mean Max Size on the Territories of Municipalities of the Kakheti Region of Georgia. International Scientific
Conference ,Natural Disasters in the 21st Century: Monitoring, Prevention, Mitigation“. Proceedings, ISBN

978-9941-491-52-8, Thilisi, Georgia, December 20-22, 2021. Publish House of Iv. Javakhishvili Tbilisi State
University, Tbilisi, 2021, pp. 84 - 87.

12. Amiranashvili A.G., Bolashvili N.R., Gulashvili Z.M., Jamrishvili N.K., Suknidze N.E., Tavidashvili Kh.Z.
Modeling the Distribution of Hailstones by Mean Max Sizes on the Territory of Kakheti (Georgia) using Data of
the Freezing Level in the Atmosphere and Radar Measurements. Journal of the Georgian Geophysical Society, e-

ISSN: 2667 —9973, p-ISSN. 1512-1127, Physics of Solid Earth, Atmosphere, Ocean and Space Plasma, v. 24(1),
2021, pp. 25-36. DOI: https://doi.org/10.48614/ggs2420212881

13.Pipia M., Amiranashvili A., Beglarashvili N., Elizbarashvili E., Varazanashvili O. Analysis and Damage Assessment
of Hail Processes in Georgia and Azerbaijan Using Radar Data (On the Example of May 28 and July 13, 2019).
Reliability: Theory & Applications, ISSN: 1932-2321, vol. 18, iss. SI 5 (75), pp. 267-274, DOI: 10.24412/1932-
2321-2023-575-267-274, https://cyberleninka.ru/article/n/analysis-and-damage-assessment-of-hail-processes-in-
georgia-and-azerbaijan-using-radar-data-on-the-example-of-may-28-and-july-13

14. Varazanashvili O.Sh., Gaprindashvili G.M., Elizbarashvili E.Sh., Basilashvili Ts.Z., Amiranashvili A.G. Principles
of Natural Hazards Catalogs Compiling and Magnitude Classification. Journal of the Georgian Geophysical

Society, e-ISSN: 2667-9973, p-ISSN. 1512-1127, Physics of Solid Earth, Atmosphere, Ocean and Space
Plasma, v. 25(1), 2022, pp. 5-11. DOI: https://doi.org/10.48614/ggs2520224794

15.Gaprindashvili G., Varazanashvili O., Elizbarashvili E., Basilashvili Ts., Amiranashvili A., Fuchs S. GeNHs: the
First Natural Hazard Event Database for the Republic of Georgia. EGU General Assembly 2023, EGU23-1614,
https://doi.org/10.5194/egusphere-egu23-1614; https://meetingorganizer.copernicus.org/EGU23/EGU23-
1614.html

16.Varazanashvili O., Gaprindashvili G., Elizbarashvili E., Basilashvili,Ts., Amiranashvili A., Fuchs S. The First
Natural Hazard Event Database for the Republic of Georgia (GeNHs). Catalog, 2023, 270 p.
http://dspace.gela.org.ge/handle/123456789/10369; DOI: 10.13140/RG.2.2.12474.57286

17. Varazanashvili O., Gaprindashvili G., Elizbarashvili E., Amiranashvili A., Basilashvili Ts., Fuchs S. New
Parametric Catalogs of Natural Hazard Events for Georgia. Transactions of Mikheil Nodia Institute of
Geophysics, ISSN 1512-1135, vol. LXXVI, 2023, PP- 168-177, (in Georgian),
http://dspace.gela.org.ge/bitstream/123456789/10483/1/12_Tr_1G%2876%29_2023.pdf

18.Varazanashvili O., Gaprindashvili G., Elizbarashvili E., Amiranashvili A., Basilashvili Ts., Fuchs S. New Natural
Hazard Event Database for the Republic of Georgia (GeNHs): Catalogs Compiling Principles and Results. Int. Sc.
Conf. "Geophysical Processes in the Earth and its Envelopes". Proceedings, ISBN 978-9941-36-147-0, Publish
House of Iv. Javakhishvili Tbilisi State University, November 16-17, 2023, pp. 185-187, (in Georgian).
http://109.205.44.60/bitstream/123456789/10431/1/44 1G 90.pdf

19. Amiranashvili A., Basilashvili Ts., Elizbarashvili E., Gaprindashvili G., Varazanashvili O. Statistical Analysis of the
Number of Days with Hail in Georgia According to Meteorological Stations Data in 2006-2021. Int. Conf. of
Young Scientists “Modern Problems of Earth Sciences”. Proceedings, ISBN 978-9941-36-044-2, Publish House of

37



https://doi.org/10.48614/ggs2420212881
https://cyberleninka.ru/article/n/analysis-and-damage-assessment-of-hail-processes-in-georgia-and-azerbaijan-using-radar-data-on-the-example-of-may-28-and-july-13
https://cyberleninka.ru/article/n/analysis-and-damage-assessment-of-hail-processes-in-georgia-and-azerbaijan-using-radar-data-on-the-example-of-may-28-and-july-13
https://doi.org/10.48614/ggs2520224794
https://doi.org/10.5194/egusphere-egu23-1614
https://meetingorganizer.copernicus.org/EGU23/EGU23-1614.html
https://meetingorganizer.copernicus.org/EGU23/EGU23-1614.html
http://dspace.gela.org.ge/handle/123456789/10369
http://109.205.44.60/bitstream/123456789/10431/1/44_IG_90.pdf

LAI-L 30RAMFISIMACIRMBOOLOBLA NS IS OLLS3IC60IAHMIHIBIGNMIBSROIAH (MBS0 S3MIS IR0, &. 135, 2024
SCIENTIFIC REVIEWED PROCEEDINGS OF THE INSTITUTE OF HYDROMETEOROLOGY OF THE GTU, V.135, 2024

Iv. Javakhishvili ~ Thbilisi State  University, Tbilisii, November 21-22, 2022, pp. 164-168.
http://openlibrary.ge/handle/123456789/10249

20. Amiranashvili A., Elizbarashvili E., Varazanashvili O., Pipia M. Statistical Analysis of the Number of Days with
Hail During the warm Season in Tbilisi in 1891-2021. Transactions IHM, GTU, ISSN: 1512-0902ISSN: 1512-0902,
vol.133, 2023, pp-74-77, (in Georgian), doi.org/10.36073/1512-0902-2023-133-74-77;
http://openlibrary.ge/bitstream/123456789/10340/1/133-14.pdf

21.Amiranashvili A., Elizbarashvili E., Pipia M., Varazanashvili O. Expected Changes of the Number of Days with
Hail in Tbilisi to 2085. Int. Sc. Conf. "Geophysical Processes in the Earth and its Envelopes". Proceedings, ISBN
978-9941-36-147-0, Publish House of Iv. Javakhishvili Tbilisi State University, November 16-17, 2023, pp. 138-
142. http://www.openlibrary.ge/handle/123456789/10420

22. Amiranashvili A., Bolashvili N., Elizbarashvili E., Liparteliani G., Suknidze N., Tsirgvava G., Varazanashvili O.
Statistical Analysis of the Number of Days with Hail and Damage to Agricultural Crops from it in Kvemo Kartli
(Georgia). Int. Sc. Conf. "Geophysical Processes in the Earth and its Envelopes". Proceedings, ISBN 978-9941-36-
147-0, Publish House of Iv. Javakhishvili Tbilisi State University, November 16-17, 2023, pp. 133-137.
http://www.openlibrary.ge/bitstream/123456789/10419/1/33_1G_90.pdf

23. Hinkle D. E., Wiersma W., Jurs S. G. Applied Statistics for the Behavioral Sciences. Boston, MA, Houghton
Mifflin Company, ISBN: 0618124055; 9780618124053, 2003, 756 p.

UDC: 551.506.3

Statistical analysis of data from 30 meteorological stations of Georgia on the number of days with hail in the warm
half of the year in 1941-2021 / Amiranashvili A., Beglarashvili N, Elizbarashvili E., Varazanashvili O., Pipia M. /
Transactions IHM, GTU. -2024. -vol.135. -pp.32-38. - Georg., Summ. Georg., Eng. The paper presents some results of
a statistical analysis of data from 30 meteorological stations of Georgia on the number of days with hail in the warm
half of the year in 1941-2021. In particular, the following results were obtained: data on the average and maximum
values of the number of days with hail in 1941-2021, 1941-1980 are provided. (first time period) and 1981-2021.
(second time period); correlations between the studied parameters for the specified time periods were studied; It was
found that in the second period of time, compared to the first, at 21 stations there is a decrease in the average number
of days with hail, at 8 stations this number does not change, and only at one station there is an increase in the average
number of days with hail; the dependence of the average and maximum number of days with hail on the terrain
height was studied for 24 meteorological stations located at a level of less than 1500 m for the specified time periods;
it was found that in the second period of time, compared to the first, the tightness of the correlation between the
number of days with hail and the altitude of the area weakens.
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393 9MOMEMy0Ho LoyOol Imboigdgdol dobggoom.

3996037960 379 GHMHGBOL Fogob39d0Logsb ©oEZ0L BMTGdTs godegds 55950ml Bs00 JmMbsgzE0sbMds s
WROM 39G0E, 9JLEHYWMEO JgGHINOMEMY0MOH 306MmdJOT0 49650y MYOOLOYD obLbLL Bmlsgswo. 5dgwsb
298080065609 930060 25BoRbBNMEOLS s SN0 F0mEyMIoL Fogobzgdol 39bgbolols baby®dwogmdols ©s
0633bbogmdol  dglfogems FoBbs olLobsgl obgmo d60836garm3zsbo  3MHMBENTZIOL 25OFML, MMYMMOES
5050 939Mm@Mgd0L B0ToMm 4583y sHoeo 39d603MEMO 3N GH¥IMHYOOL 2o3mYg3s6s, Mg 360d3bgwmzbsc
29BMHEOL 5000 393MEILGIOL SOOI, 30MINWSGOIMO S MOOSGOVIEO  BIJBHMMGIOL  25035¢0bobgds,
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0gbgol s  dmMfy3z0lL  39gdOL  3MMYBHOMIds bl Fgfiygmdl  3mbiMgEmo  Bs3zgmgdol  MgM@
530MmbOW Mo 2odmygbgdols, owoo dmbogerols Jomgdsly s 50qdsL [9].

0530L0 FoMIMIMdoL Jobggzom Fogobzgdo 0gmas 5®39dE0NIM, MOS0 S 5©39GJGOVIM-MILOSEOLIC
303900@. 000l  Bobg3zom M) OMAMM0s  LobM3GHO3MMO  3OMELYdOL  Mez0LYdWMYds,  Fogobgzgdol
396b35390m0 #H03gdo Lb3s@olibzs sedsMB0m BodloMmEIds LYBMbgdoL dobgzom.

6500053070 3030l §ogobzqdo ©s033060393s dmfidgbwowo 30l 306HMdgdd0, Mdstrm sdobols dgdmbgzgzsdo,
dbob sdmbigarol ob. §ogobzqdol sbsmBgbo 99dmbggzgdo d03539m3bgdmmos 9.5. gMgwer b+ s39d30mM-
4500053099 BHo3dL. sbgmo Fagobzgdo bToMms A3bzIds 33056 FoBogbEbYg s sMY FgdmEymdsty, bergrm
0009030 - Bogbmdog 30 - I3 08300000 ogobzqdmsb 99sMgdom Fmgwo 392939300l obdsgzwrmdsdo,
M3 390 Mol dgbfagerowo OHmymME Lodo@Mmzgermbmgol, obg dowosbs  3ogzsboobmgol [10-11].
3bgmoL dEXMBOL B936 M50MbT0, Fos JoOHNETO S OO 35335L0MmbOL (39bEHGsME bofowdo FoMdMBL
bmdogmo 0bEgblbogmdol yobggdo, GmmglLsg 4yobgzgdol MmlL dobodserwm®o gd3dgmodmts -4°C-0g 9(390s-
sbgo 300006090580 Bosbgds Lodrmsmm y4obgogsddegmdol 8Jmbg di39bs6ggd0. s0dmMLsgwgom Logo@mggumls
36039 HIO0GMMH09dBY, 29BLOIMMMYO0m Fos JoMmwol MHgrombdo s 3MEbYMOL  EIdMdOL Fos
bmbgddo bldomos dwogmo 0bEgblogmdol fogobgzgdo (dobodserm@mo FHgddgms@mes -4°C-sb -8°C-dy),
MmIgog LgBombme Boobl 5949690l GHgHoGmMool o bofowl. awmool, sFsMol s sMImbagugo
LodoMm39wMml BMA0gHm F0sb Bmbsdo 3sgMolL FHgd3gMsdmes -8°C-0dg s J3gdmo 93gds. sbgmo Fogobgs
0L doe0sb dgrogho 0bEgblogmdols Fagobgs, Hmdguog sH0sbgdl MMbsE MW EHMoyobzspsddug di39bsMggdl
5 35M330 ML, HMYMOOES J9Ho s bbgs 3Mw@mmgdo[12-22].

99056Mmg30Lom30L IMA39s3L 53 G030l §ogob3zgdol s¢edsmMds 8mgEo LodsMmzgEmbismgol: s©39J3omeo-
43%; 61500053090-31% s 5039d30IO-M50(30990-26%.

00 9980bg93580, OHMES 5P 5943L 5039d30M0 BHo3oL Fagyobgzgdl &HgddgMsdemol 9339mM0 (39300,
d0ghHo JoMom ©OE BoMmmMmdbY s M8 body ol 0b6FIM3swom §ogobgzgdobogob 93gbstgms oE3s
35056 HMMo 0469ds.

o3 d9qbgods LabiyMzguo 990l Jowfgzsl Hogobzgdmsb dB™Mdmeolsl, gl dgodergds dmbgmbogl Gsdgbody
3d900M©O.

306390, 439wabHg 00530 s bgwdobsfizmdo, GmEgbsg godmygbgdmwros bgbowol yobgsysddwg x0dgdo
96 dmbBHBIMEol MLzl M3EHO0ToEMHO 3500 d0.

0969, OMmEgLLEG 33POWMdM J9350300Mmm dofoldots 3gbol 4ooE0gds, ZLEMYJOMIM bywmzbmeo
5()308900U, B9s3060L Fo8HB309MGBOL 56 bgermgbmMo Logs®ol gsdmygbgdoo.

dqLsdy, I3965MgMs 330l 06030 MMO BMIYd0, F500 IGIMZs JumZ50 Jumzowom, Bofjols Joy®s
5 bbgo.

dgmobg, MmEILsg 33EOWMdM b3 O™MOL dzoMg Imbs3zgmdo 8930GEbmm LoMdML sTsEHIBOMO
09560, Bogools 56 goBbol sfigo @ ..

dgbmoy, 0830000 890mbgz93580, MHMES SAO0WO 5J3L MoEO-5309wo GHo30L §oyobzgdl 3sgMol dofolidoms
13960L 506935, 39MEGHIBMHIHOL 56 MZ30FROHOBZ0L 3MM3gEgMol sbTsMgdoom [9].

MobErmgl 3960030, LogM39EMOIMP  SV0sMJIMO  3¢0doG0L IMIMBOL 306MHMdJdTo, 0890 Mbs
30dmbomm {ogobzgdol MoEbgol, boba®mdewogmdol, 06Egblogmdol 99d30MadoLs, M3 499930 gdl ds0
§0bssmdogy dMIMEL.

3397930l m309dBHo s 90N MM

3300l md0gdBHos LogoMmzgemlb  GHgMoGHMMos. 333 2oMgdml  gMm3bmwo LosggbGml  dogH
9mfmgdmeo 25 9@ )mOHMEma0©o boawyMol dmbs3gdgdo Fogobgol Fglobgd, MGmIgmog dmoigegl 2007 -
2022 femgdol 3g6omb.

33w93580 250mygbgdmeo 0dbs LodoMm39eMml 30HMBPIOLMZ0L BoOHCMME S3MIMBOMGOMEO Fomgdo@03w)MO
LESGHOLEH0IOLS O SEIBIMMBOL MMM JJGOMPIDO.

0Jb396086GN@o B9gagdo ©s yoblixs

9mbs(399900L 3 dsz9gdol dggas Bggbl dogem dgpgboen odbs gbMowo (gbMowo 1.), GmIgwog
33039690l 990meymdol 306390 §ogobzgdol LGo@obEH03MM dymdstgmdsls 2007-2022 Fargdol 3gMomedo
25 9939mboy®ol dobg300 bodsMmM3geMml BHgMHoEHMM0sDY. 3BMOEdo dmyzsbowros d9dmoymdol 300390

§59063900b y39msbg 9069 @ 439waBg 33006 ©sxgodloMmgdIMmo Imbsizgdgdo.
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gb®owo 1. 899mEamdol 30639w0 Fagobgs y3gwrsby sMy s y39waby 33096 LadoGmzgwml GgMmodmmosby

(2007-2022).

0999m@amdol oMmzggeo Foyobgs (2007-2022)
0999 mdol 3oMzgmo fagobgs | dg0meamdols 3oH3gwmo Fayobgs
650mb60
439e0509 3069 439e509 33056

58dOMEowMH0 20.10.2014 22.12.2022
sbaandoaago 22.08.2009 18.10.2007
sboangoby 09.08.2007 13.11.2012
053960060 10.09.2022 13.11.2012
degbolio 05.11.2014 14.12.2018
dOxmdo 09.10.2013 24.11.2009
3060 23.09.2019 25.11.2012
©9MaolHyseH™ 26.10.2016 15.12.2012
DgbBexmbo 15.11.2011 26.01.2010
D1300©0 15.11.2011 21.01.2021
0doobo 05.11.2014 29.12.2018

09930 04.11.2014 15.12.2012; 15.12.2018
0056gm0 01.10.2013 17.11.2012
©aM©abo 03.11.2016 30.12.2018
005-bodMgmo 06.10.2013 24.11.2012
Lo oMIX™ 04.11.2014 26.12.2010
LoBbgey 03.11.2017 21.12.2010
BoLbsMo 05.10.2011 22.11.2009
RBOMO 26.11.2016 27.01.2010
Joo 20.10.2011 09.01.2015
Jmdmegmo 15.11.2011 22.01.2021
Jmosobio 26.11.2016 06.03.2013
dmgo 26.09.2021 17.11.2012
foangs 08.09.2011 24.10.2020
b 01.09.2020 11.12.2008

3b®owo 1.-sb 06033935, HMI JgomEymdol 30M39wmo Fogobgs Lo33ewg30 39MH0MPOL obds3wMdsTo Y39wsBy
0M9 5odLoMmEYds sbogrzobol Msombdo (09 sagobGm 2007 fgwo), bemem y439wsBeg 43006 dgdmoymdol
306390 Foyobgs owool 899gy fgwdo (Bmomo 2010 Farol 270563560), 299mbsgerolos dgdmpamdol
3060390 ffogobgobmgol dgdmbggzs Jmmsolido (06 ds@@o 2013 o), HmIgeog sxzodboMEs 3oBogbmwol
©sbsHgoLdo. Fg0mEMIol 30M39w0 Fogobzol gobsfowgds Lsds®mzgwml Mgaombgdols dobgwzom Bahzgbgd0s

3b®o 2.-0o.

3bMowo 2. 899mEamdol 306390 Fgobgs y3gwsbg sMg s yagmebg 33096 LagsGamzgumls Ggaombgdols

dobgwgzom (2007-2022)

399mqamdols 306390 Fogobzs

899mqamdols 30H3gero Fagobzs

90mbgdo
e 930¢05b) 569 930519 3306
oFoMd 01.09.2020(bvyeom) 22.01.2021(Je0v9e09000)
0396M9m0 06.10.2013(0005-Lodv)g00) 06.03.2013(dwo00b0)

M0 Fo-ghbmdo Jagdm Lgsbgomo

26.09.2021(8m30)

22.12.22(59060¢05w960)

L539aM9E M- Hgdm bgsbgmo

15.11.2011(%v)a00000)

27.01.2010(gmo»0)

Jobgmo

30.12.2018(¢s3m@bo)

d3bgms-8m0sbgmo

01.10.2013(05b6g00)

22.11.2009(g35b565160)

Lodgbg-xo35bgmo

09.08.2007 (sbognzobyg)

24.11.2009(306x 30)

(
(
(
(
26.10.2016(gmgmolfgomm)
(
(
(
(

9399 Joroneo 08.09.2011(foe3s) 14.12.2018(d¢mbobo)
dogo JoBoeo 23.09.2019(amM0) 25.11.2012(3™60)
000¢0olo 05.11.14 29.12.18
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gbMowo 2. sbsarobo 9306396908, G™3 9gdmEamdol 3oMm3zgwo [ogobgzol dsb3z9bgdeErgdom QedmEMBgME0s
LodEbg-xo35bgmol Mgyombo bosg dgdmamadol 3oM3zgwo Fogobgs bozgwrgzo 39Momol obdsgemdsdo
g439woby 50Mg 530JLoMEYds s IgMYgmdL 09 5330LEMPIL(sbogEoby) - 24 bmgddMsdEg(dmGxmdo). S1939,
2390mMBgMmos LMY M-Hgdm bgsbgmol Mgaombo, o 8gdmamdol 3oM3zgwo Fogobzs yzgwsdy swMY
gogbodads 15 Bemgddg®l s dghygmdl 27 0563Msd@g. beowm, mdowoldo dgdmoamdol 3oM3gwo oyobgs
99699mdL 05 bmgdde0sb 29 9390060l Bsmzwom.

3bcow 2.-Bg ©oyMbmdom dgagbow 0gbs Gglodsdolbo  3oLGHMyMmsds, MmIgwog bsomwmoew a30639690L
399m@pamdol 306H39¢0 agobzol obsfioamadsl Mgyombgdol dobgrzom 1s33ewg30 39MH0Mm©OLMmZ0L(Bsb. 1)

dndm@amdol 3oGgnao foyobzs (2007-2022)

30 @ny N 29 wns

2 @a » 25 Bergdd
c,.'.-m‘ 26 22 BeagBd. 24 Beagdd. s
("1
Ol mddy. 0O 26 gk 01 oK 2363
X 08 Lodd
09 a0
06 Sy | |
£ [\

= Doderppmlols 3ofrpansn Gosolias aoenty sy » Dol Jothgaeno Bagoligs wrena'ty aaoat

Bsb. 1. 899meamdols 3060390 Hogobgzol aobsfjowrgds Mgaombgdol dobgygoom
LogdoMmggml GaMo@m®mosby(2007-2022)

53369

Bo@BotMgdmo 33¢0g3900Ls s Jomgdwo 99093900l 9BseroBol Loggmdzgu by dgodergds @ogsL33bsm, Mma
890m@amdol 30Mm3go  foyobzs @obEgEgm  LodsMmgzggwrmdo 8gGmygmdl  LgdEgddmol  abafiyobosb (01
L9JGHPIOO - BEMm) JOMHOMIIE 0563MOL draEMIEg (27 0563500 - GmMO). 9939 MBS 500603bML, ™I
1533930 16 Henosbo 3gHomEolm30l godmbszmolio ogm dgdmymdol 30H3gwo fagobgzol dgdmbgggs 06 dot@l
(Jmos0bo - 0°). beagrm, Gog 999bgds s50dmbsgargo LagdosGmgzguml d9dmymdol 30M39wo Fogobgzgdo dgaygmdl -
09 5330LEHMB(sbsenz0bY) 30 ©398dMOL(EIs3MPIHO) BsmzEom.

33g3s  33bbmM309mEs  ,dmms  OMLmsgaEol  Lsds@mggeml  gMmgzbamo  Ladggbogmm
dmbols FbsMrFgMom™ [3M36E0L bmdgMo: FR-22-2882].
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Climate change: agroclimatic zoning of grape varieties in Eastern Georgia
(on the example of Mtskheta-Mtianeti)
G.Meladze, M.Meladze
Institute of Hydrometeorology at the Georgian Technical University
m.meladze@gtu.ge

Abstract. The spatial distribution of vine varieties on the territory of Georgia has certain peculiarities, taking
into account the modern climate change. The tendency of changing of the sums of active temperatures (10°C) and
precipitations (mm), as well as of hydrothermal coefficients (HTC) in Mtskheta-Mtianeti region of Eastern Georgia
have been established, according to analysis and processing of multi-year (1948-2017) data of meteorological
observations. On the background of climate change the possible future rise of temperature by 2°C (2030-2050)
presumably causes the increase of the sum of active temperatures (>10°C) by 440° - 480°C in Mtskheta-Mtianeti
region. According to above mentioned the agro-climatic zones of distribution varieties of grape, situated 200-300 m
higher of the existing zones, have been selected. On the basis of results analysis it was concluded that the climate
change cannot have any negative influence on the agro-climatic zones of viticulture, if the real temperature does not
prevail the established temperature limit.

Key words: climate change, active temperature, vegetation period, sum of precipitations, agro-climatic zone

Introduction. The effect of climate change on the environment is wide and significantly influences the
historically evolved ecological equilibrium and the Earths’ atmosphere macroclimate totally. Climate change became
evident in Georgia as well, especially - in the east Georgia, here the tendency of temperature increase (0.4°-0.5°C)
compared to the west Georgia (0.2°C) is clear. The fact is based on the statistical analysis of multi-year meteorological
observations. In case the process of global warming prolongs, the further increase of temperature is possible and in
three-four decades it will reach 2°C and more [1]. That is why the preliminary forecasting of the influence of
temperature change on the economy, especially on its agrarian section is important. The increase of temperature by 3-
4°C and more may have a negative effect on plants, especially growing at lowlands, at 300-600m above sea level;
because the heat accumulation here will be significantly high. The vulnerable fields of agriculture, among them the
viticulture will be endangered [2, 3].

According on all above mentioned it is significant to select the vine varieties which will be cultivated under
the changing climate conditions. It must be taken into account that each phenological phase of vine development
needs a particular sum of active temperatures. According to this sum the number of days, necessary for each phase,
may change. The climate change may affect the total number of the days as well as vine phenology, grape yield and
its quality, wine style, varietal assortment, it may change the limits of vine migration, and cause activation of new
diseases; i.e. the effect of climate change for different varieties of grape vine and regions will be diverse.

Materials and Methods. The meteorological and agro-meteorological data base of the institute of
hydrometeorology of the Georgian Technical University were used for agro-climatic investigations, as well as the
multiyear (1948-2017) basic and recent data of the Georgian Environmental Agency during the vegetation period (the
sums of the means of the air daily temperatures and precipitations). The data of long-term (70-year) meteorological
observations have been processed and analyzed by the method of mathematical statistics.

The changing of air temperature above and below 10°C in agro-climatic zones was calculated by means of
corresponding equations:

y=-2.4x+79 (in spring)
y=3.2x-33 (in autumn)

y - is the date of air temperature change above and below 10°C in spring and autumn;

X - is the sum of mean temperatures of two months in spring and autumn (in spring period - February and March, or
March and April; in autumn - September and October, or October and November); the mean temperature of the first
month must be less than 10°C, and that of the second month - more than 10°C [4, 5].
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The data of the future scenario (temperature increase by 2°C for the period of 2020-2050) which were received
according to the regional climate model RegCM-4 and by the Al scenario of social-economic development have been
processed. This model was approved and used in the third Georgian national message of the climate change frame
convention [6, 7].

The forecasting sums of active temperatures (>10°C, in case of increase by 2°C), for distinguishing the agro-
climatic zones of grape vine distribution, were calculated by our equation:

n=0.036h+38 (for the calculation of date of the temperature above 10°C),
T=-44.254n-0.150h+6742 (for the calculation of sums of active temperatures (>10°C))

n - is the date of the establishment of the mean daily temperature of air above 10°C; i.e. the number of days beginning
from the 1 of February till the date of temperature establishment at 10°C;

h - height above sea level (m);

T - sum of active (>10°C) temperatures.

Results and discussion. Experimental region of Mtskheta-Mtianeti is situated at 500-2000 m above sea level. Its
landscape conditions are quite complex. The northern part of the region (Kazbegi region and part of Dusheti region)
is situated on the south slope of the Central Caucasus. From the west it is surrounded with Shida Kartli region, from
the north - by the North Caucasus, from the east - with the regions of Kakheti and Kvemo Kartli.

The agriculture of the given region is significant from the economical point of view. In spite of a complex
mountain landscape and accordingly different type climatic conditions, development of high yield and quality
viticulture is possible here [8, 9]. Further development of viticulture in the region is necessary from the economical
point of view, as it ensures the rise of social and economical level of the population. This from its side demands the
scientifically proved evaluation of agro-climatic conditions and their effective management, based on the principles of
sustainable development.

The data of 70 years meteorological observations (1948-2017) of the National Agency of Environment have
been processed and the agro-climatic indices for the worm period by districts and meteorological stations have been
calculated, for the evaluation of agro-climatic resources of Mtskheta-Mtianeti region (Table 1).

Table 1 The agro-climatic characteristics of dry subtropical, mountain and high-mountain zones of Mtskheta-
Mtianeti (1948-2017)
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Mtianeti, Mtskheta, | 8IV | 26X | 201 | 3542 403 | 11| 1980 | 178 | 09
dry subtropical 460
. Dusheti
Mountain “93226“ 181V | 20X | 185 | 3095 509 16 | 1792 | 214 | 12
High-mountain K‘ﬁzgl’ 21V | 21X | 124 | 1628 476 | 30 | 1288 | 356 | 27

The sum of active temperatures (>10°C), precipitations (mm) and hydrothermal coefficient (HTC) during the
vegetation period (IV-X) has been analyzed, processed and calculated according to the meteorological observations of
Mtskheta-Mtianeti dry subtropical, mountain and high-mountain zones. Their dynamics was described by trends.
The dry subtropical zone of Mtskheta municipality, which comprised our experimental territory, is presented as an
example (Fig. 1).
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Fig. 1 The dynamics of sums of active temperatures (>10°C), precipitations (mm)
and hydrothermal coefficient (Mtskheta)

The tendency of increase of the sum of active temperatures and decrease of atmospheric precipitations and
hydrothermal coefficient was revealed according to trends. By the agro-climatic characteristics, calculated from
trends equation, increase of the sum of active temperatures in dry subtropical zone in 1948-2017 was 289°C, in
mountain and high-mountain zones - 216°C and 286°C respectively. The sum of atmospheric precipitations in dry
subtropical zone decreased by 3mm, while in mountain and high-mountain zones - by 19 and 113mm respectively.

It must be mentioned that there is not any scientifically approved experience on the changing of agro-climatic
indices of vine development and productivity on the given region under the climate changing conditions [10].
Accordingly the agro-climatic characteristics of Mtskheta-Mtianeti dry subtropical, mountain and high-mountain
zones following the future scenario (2020-2049), in case of air temperature increase by 2°C, are presented (Table 2).

46



LAI-L 30RAMFISIMACIRMBOOLOBLA NS IS OLLS3IC60IAHMIHIBIGNMIBSROIAH (MBS0 S3MIS IR0, &. 135, 2024
SCIENTIFIC REVIEWED PROCEEDINGS OF THE INSTITUTE OF HYDROMETEOROLOGY OF THE GTU, V.135, 2024

Table 2 The agro-climatic characteristics of Mtskheta-Mtianeti region on the background of global warming (increase
of temperature by 2°C)

Zones of Meteo- Date of the Date of the Duration of the The sum of
Mtskheta- station, change of air change of air vegetation active
Mtianeti region | height a.s.L. temperature temperature period (days) temperatures
(m) >10°C <10°C (>10°C)
Dry subtropical Mitskheta, 31100 7 XI 991 3086
460
Mountain Dusheti, 9.1V 31.X 205 3581
922
High-mountain Kalizgl’ 12.V 1.X 142 2088

From tables (1, 2) is clear that increase of the air active temperature above 10°C in dry subtropical zone of Mtskheta-
Mtianeti happens in 8.1V (basic), and decrease of the temperature below 10°C - in 26.X (Table 1). Predictable by the
scenario increase of temperature by2°C will change the date of 10°C limit prevailing and it will happen in 31.III; the
fall of the temperature below the same limit comes in 7.XI (Table 2). Evidently, increase of the temperature by 2°C in
spring will cause its rise above 10°C 8 days earlier, and in autumn decrease of the temperature below 10°C will happen
12 days later, compared to the basic date. Accordingly, the vegetation period in the given zone becomes longer by 20
days (from 201 days period to 221 days). In case of prolongation of the vegetation period (by 20 days) of the studied
zone, according to the future scenario (2020-2049), the increase of the sum of active temperatures (>10°C) will make
444°C. This amount of temperatures sum will be favorable for normal growth and development and fruit ripening of
experimental varieties of grape vine, under the normal humidity of soil.

In the mountain zone of Mtskheta-Mtianeti region the increase of air active temperature above 10°C in spring
is observed on April 18 (basic date) (Table 1), while the rise of temperature by 2°C will change the date to 9.1V (Table
2). In autumn the decrease of temperature below 10°C stops on 20.X (basic), while temperature increase by 2°C will
cause this event on 31.X. Thus, the mentioned events in spring will take place 9 days later (basic) and will finish 11
days earlier in autumn. Accordingly, in the mountain zone of the region the vegetation period will be prolonged by
20 days (from 185 to 205 days). Following the future scenario (rise by 2°C) the increase of sum of the active
temperatures will make 486°C.

The global warming influences the agro-climatic characteristics of the high-mountain zone. The increase of air
active temperature above 10°C in spring is observed on 21.IV, while in autumn the decrease of the temperature below
10°C happens on 22.IX (Table 1). Predictable by the scenario the increase of temperature by 2°C in spring will cause
the rise of temperature above 10°C on 12.V, and in autumn - its decrease below 10°C on 1.X (Table 2). According to
Tables (1, 2) following the scenario the temperature rise above 10°C in spring will began 9 days earlier, and its
decrease below 10°C - 9 days later. Thus, the vegetation period in the high-mountain zone will change significantly
and will be prolonged by 18 days (from 124 to 142 days). The sum of the active temperatures is also raised and reaches
460°C.

If the tendency of enhancement of the active temperatures sum continues in future, the sum of temperatures
in dry subtropical zone 4-5 decades later may reach 3900-4000°C or more; in mountain zone - 3400-2500°C and more
; and in high-mountain zone — 1900-2000°C and more.

According to above mentioned the tendency of precipitations decrease in the given zones is observed.
Therefore, additional water supply will be necessary in dry sub-tropical zone during the active vegetation period (VI-
VIII). For the cultivation of corresponding varieties of grape vine by the altitudinal gradient in Mtskheta-Mtianeti
region three agro-climatic zones has been distinguished [11, 12].

I - zone comprises the dry subtropical territory, at 600 m above sea level. The sum of active temperatures above
10°C makes 3651°C (basic) here, while according to the future scenario (2020-2049), in case of temperature rise by 2°C
it will become 4211°C. Under this conditions cultivation of medium and early ripening varieties of grape is possible.
The given zone is less provided for atmospheric precipitations during the active vegetation period (VI-VIII). That is
why additional supplying with water is necessary for effective development of the mentioned varieties.

IT - zone distributes till 1000 m above sea level. The sum of active temperatures (>10°C) makes 2917°C (basic),
while in case of temperature rise by 2°C it will become 3362°C. Given temperatures are favorable for the distribution
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and industry of varieties with middle (at 1300-1400 m) and late (at 1100-1200 m) ripening periods. The sum of the
atmospheric precipitations in the period of active vegetation (VI-VIII) makes 180 mm, which is not enough for the
normal development and productivity. Therefore, supply of the root system with water is necessary (soil watering and
cultivation).

III - zone comprises mountain territories and expands from 1000 m till 1500m above sea level. The average
sum of active temperatures (>10°C) is 2184°C, while in case of temperature rise by 2°C, according to the future
scenario, it will become 2512°C. By these temperature characteristics cultivation of grape varieties is possible till
1300-1400 m. The sum of atmospheric precipitations in the period of active vegetation is 215 mm, winch is
satisfactory for vine development and productivity.

Conclusion. The agro-climatic conditions characteristic for Mtskheta-Mtianeti region of east Georgia are
responsible for the distribution of various vine varieties here. Maximally effective application of the potential of
micro-zones of vine distribution, for the purpose of their further widening, is of great importance; because the
possibilities for cultivation of new vineyards is much higher, than it is really presented. The agro-climatic zones of
grape vine distribution, distinguished by the agro-climatic characteristics make possible to produce different quality
and purpose wines in future.

According to the future scenario (2020-2049), in case of temperature rise by 2°C in the agro-climatic zones of
grape vine distribution the increase of sums of active temperatures (>10°C) and prolongation of the vegetation periods
will not have any negative effect on the normal growth and development of the vine; as well as on the full maturity
of fruits, under the suitable humidity of soil. The raised temperatures (if it does not prevail the level predicted by
scenario), will be especially positive for those zones, where the temperature supply is limited. Corresponding
translocation of the varieties is needed to avoid the negative influence of temperature increase on the development
and productivity of grape vine under the conditions of climate change; otherwise long term changes in temperature
regimen will be negatively reflected on the yield.
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UDC: 551.513.511.509

The method of model assessment of the role of anthropogenic factor on the surface area of the earth /Zurab
Khvedelidze, Marika Tatishvili, Inga Samkharadze, Nanuli Zotikishvili/ Transactions IHM, GTU. -2024. -vol.135. -
pp-50-53. - Georg., Summ. Georg., Eng. It is especially important to assess the climate change in the area of the local
relief in the long-term anthropogenic impact. Such artificial intervention is carried out on various types of
(automobile or railway) truss and power plant construction, as well as on open pit works. Clearly, this anthropogenic
intervention will affect the local climate and ultimately manifest itself in microclimate and weather changes. The
micro-orographic influence has a relatively quick impact on climate change, so the assessment of this problem is very
practical, necessary and relevant.

Key words: anthropogenic, climate, orography, model parameters.

53



LAI-L 30RAMFISIMACIRMBOOLOBLA NS IS OLLS3IC60IAHMIHIBIGNMIBSROIAH (MBS0 S3MIS IR0, &. 135, 2024
SCIENTIFIC REVIEWED PROCEEDINGS OF THE INSTITUTE OF HYDROMETEOROLOGY OF THE GTU, V.135, 2024

Doi.org/10.36073/1512-0902-2024-135-54-58
m53. 551.583
3100530L (3310900l 3536965 Fogobgzol Asbolinsmgdgm 3560599EHM9dBY
59 3bg-X 535090l Ibscgdo.
6.35356509, 9.¢3¢0830¢0, 0.83MMbse0dY, 5.85¢535600830¢m0

LodoMmm39wmb ¢9d6036M0 ¥6039MLOEIEHOL 3000MHMBYGHIMMOEMA00L 0BLEGHOGMEO
knaili1990@gmail.com; n.kapamadze@gtu.ge

Myordy

bs0pbg-p033569000L Gggocmbdo s6bgdricro J8ggerGmenmgonto bsgomgdolb 2007-2022 (. 8ebspgdgdob
dobgoz000 Ggbfsgerocmos bbzssbbgs boddersg®ol fsgob3980l 0b99bbogmdol gsbspoengds.  swagbocros
bs33em93 39(00@d0  3sbosgbryerol beagrmr s Jg0m@gmdol 306390 Fsgobzol sgmdol 0mstomgdol
655000930, bsdrgsener o bsg3056980 dbodz69¢m8980, 3s0mzcmgboceros 2007-2022 K. 39Gomeodo 1951-1965
396002000056 905098000  Psyobzolb  bsdwserer  3b08369¢m8980L  fsbsggnds 35Dsgbryemol  Beagre
psgobzoborzol 1-14 oo #9360 Hob, beaemer Jgdmeogmdol 3o0(k39¢0 fsgobzolborgol 7-10 omoo 3t 83056,
3053 85 bstds w1g0bzm 39H0m©gdobs s, Ggbsdsdobs, Us3989¢9s60m 396Gom@ob bsbgtderozmbgéo 11-21
©Eom, Bsg 10-17 %-U 899bs85G985. 3s002bs3¢00bl fst8050896L sbserpoby, bssg  ©5033063985 <9063
39(00@980b 89006905 15 (9%) 0w00. 3500230960005 30000590 33¢70¢»980L BMbBY 90b3m 39MH0MmOIBOL
beoob 396096605 @3 57 39(0@IBOL SOFHOZ2I b30530s B ©0023000989¢198s.

053956002 bodgzgbo; [s9063s, ©906302 39(Gomo, fsgobzol 0bBgblbogmbs, s6G9H0379¢m0 mbgoersgos.

dglsgsemo

Lod@bg - xo35bgmo LogoMmzguml LsdbGOgMom IEYDsMIMBL s 8339 JOTMbIGNIE s
69300bL 90939:36905. LobiMBEM-sdgMOEYM LogseMRMEgdol Bobgzom-BY IgBHL LodmzMgdo s Lobbsgo dofgdo
6805y gbL. ©sbsMBRIbO BsMIMO FsbsfowgdMwos Lomodo s sYdMTsggdgwo Bofgdol 35GHIamMosly s
365350(i00b 65603908 FmMoL. Fobgsgzgs 0doby, GMI  MYRombol  3MMEIBHOMdOl  LsdwsErm
0563969000900 §399460L Ladrmoenm 3839698 gdbg Bowoeos MMM d983gbstgmdsado, sbgzg gEbmggegmdsdo,
3MLgdME0o 3mBGHbE0swol bmerme dqLsdgos 3sdmyqbgdwo [1], mdEs Ladibg-xo3sbgmb, magolo 3m@Egb-
(3050, 999d0s OO MO oM™l bods®mzqwml 93mbmdogzsdo.

36MB00s, ®MI 53 FHsMmOLHMZOL EHBIHIBLOSMYIJO BHEMSOGFOVIEO I39P0 IMRGO0 - FGbMODdGMDS
5 393965bgmds LodFMMs 39MH0MPT0 F0EP0BsE FMOL3M S MYOMbOL FMN356 F0TsIIEGOS JOMOMSWO®,
d9bogmdsLmb gHmow Mg dmbGHBIMEoLs s 39MEHMFBOOL Ho®dmgds s®Bs.

dombgogs 0doby, Gmd Mgyombdo bgwbsy®geo 3wodsGo s bogmxzog®o bossygdos,  sbg3g
bgdobsfizmdmdos LobmBEwm-bsdgmmbgm bsgsMamwgdo ©s  Lsbgwdfomm dmwo@ogzol dogh  bmgwol
3976BgMds3 3MOMMOGHIGHIPO 0L 500sMgdo, bbgs L@ THbsMggdmsb ghmo  (LolMBEm-LsdgmEObgm
39 GHIOJOOL B0 FMBOgEr0sbMds, Lol IgMMBIMdOL s A95T508539890 MBOIEHJOOL boJengdmds,
§o68Mmgdmwo 30 1Yd300L5m30L Folvmgdol BsHBMIIOL IBOEOE0, LEOMOYIE0M 0bBMILEMNIEHMMOL 3o
900aM3o6Mmgmds, [omdmgdsdo msbsdg®m3zy GHgdbmermaogdol sMslo3domolbo bsolbom gsdmygbgds s bbg.),
6920mbol Legwolb Igm®bgmdols Fo®ds@qdom Asb30msMgdol gHm-gMm doMoms©  sdmfgq3s dmzwng
393935G0O0  39OH0MEO  0m3ds.  golyewo  Lom3bol  70-0s60  iegdol  dsloergd by oyMbmdom
Bo®oMgdmemo  33wg3900L  9993900L dobggom, sMgMeo dmygobzol dgdmbggzgdo Ggaombdo dJg9ybol
Lodwgoem doBg9bgdgwl 3603369 mabs 50gda@gdes, Mog MJa0mbol odsbslinsmgdgwro 3w EwMmgdol dosmswro
@5 396M36EH0MJdM0o FmlszEol Jomgdol ghom-gMo bywolidgdderger 300HMdSE G90dwgds hoomZoamU.

B396L FoBobl Tgoagbly As356M330Mmm, Mo IEYMIsMMdLS 509905 bo3zegy Mgaombdo. 3Jwods@ob
9080656y 3300wgdol gmbbyg goizsws 0¥ 965 Fogobgzol oboliosmgdgwro 3s6589¢MYd0 s 0¥ 9oE3ows
MMAMO05 58 (330 gd0L MomEgbmdmogo dshz969dwgdo.

33@930L md0gdHO s IJOMEMEMY0S
B396L doge Lo sTMEIBOL goalsfyz9de© 9939GIVIM, 35MaMl gMM3bmwo LosygbEHMmsb, Ladgby-
X535bg00lL  Mga0mbdo  s®LGdMEo  AgBHIMOMEMA0MMO  LoEyMgdoLIMZoL  (sboewioby,  sboawrdsemsado,
053100560, dnMOHKRMI0) dogdeo 2007-2022 §f.  dmbs3gdgdol dobggom, dga3gLfogus 430560 gobogbwyamols

54


mailto:knaili1990@gmail.com

LAI-L 30RAMFISIMACIRMBOOLOBLA NS IS OLLS3IC60IAHMIHIBIGNMIBSROIAH (MBS0 S3MIS IR0, &. 135, 2024
SCIENTIFIC REVIEWED PROCEEDINGS OF THE INSTITUTE OF HYDROMETEOROLOGY OF THE GTU, V.135, 2024

5 5MgMEo dgdmymdol ogobggdol 0b@Egblbogmds, d9a3953sLgd0bs 3¢0doGol 33wowgdol  dogegbos
20Bogbmwol dmem s dg8mEamdol 306390 ogob39d0l oML MMOMIBLS s vgobgm 3gMHompgdol,
OMAMOE3  30ds@ob 33wowgdol gddgMed O vyeo dobslosmgderol, Lbodwgswm, MI3oMal s  YEOEIL
96003b9mdgdbg  2007-2022 §f. s 1951-1965 §f). 3960mgdol dglsdsdolo dmbozgdgdol 99astgdol aboom
[2,3]. 3b939 @30bM©s T9a39535L900bs, 5965 FoblEBPZMZL FEMBIWMMO Jwodsdo Bggbo Lszzwgzo
69300606 30doBl, 5MJBH03Mwo mbEowsiool (AO) 0bwgdugdol sdLsbggero aMegozol (9.§. Bodenmbol),
©OIOIOOMO 5 LJoMYMBOMO 250bMIOOL Fgsmgdom LsdEbg-xs35bgmol Mgyombols Mgobgzm 3gMomgdol,
0003 300035GH0b (3380 gdoL 39d3gMe@ Mo ds5h3969dol sabb3gE yMei3030L JBZEgEMdILMIB.

doMomdo bsfjoemo, 33emgg0ol 9ggagdo ©s gsbbomgs.
3b6.1-80 dm3gdMeos §agobgzol 0b@Egblogmdol 3gwowgds bsdaby - xo3sbgmol Hgaombdo s®Lgdmwo

993 9MOMMY0YOHo LoaMMgdool 2007-2022 §ff. dmbsgdgdol dobggom. Hmam 3 3bOOW0Esb RBL, Logzwgs
396omdo 122 §syobzosbo g osxzodboms, Mmool 69%-b (84 ©®g) T9sagbl LybEo ob@gblogmdol
§ogobggdo, 26%-L (32 rg) Bmdogmo. Lsdmswm s dwogmo 0bEIBLOgmMdOL foagobzgdo s0330M39ds Tbmem
3% (4) s 2% (2) 890mbggzsdo qLodsdobo.

gbdowo 1. {ogobggdol 0b@gblogmdol gsbsfomgds LsdEbg-xs3sbgmol GofodmMosby 2007-2022 .
3gMom@do
0b@9gbLo- |  gMoo- sboggobyg sbogndosdo 0537960560 dmOxmdo
3ed> Go2 090mQ. | 3obogb. | 990my. | aoBoxb. | 990mEy. | oboxb | 990mEy. | gobogb.
C I 0™ I OMM I O™ I oMM
foyobgzs | Pogobgo | Gogobgs | Hoyobzs | Fogobgs | Foyobgs | Gogobgs | Fogyobgs
Y (%) | ©rg (%) | ©rg (%) | ©r) (%) | ©) (%) | ©) (%) | ©) (%) | ©) (%)
LbiGo 0.1-(-1.0) 11(13) 12(14) 9(11) 8(10) 11(13) 12(14) 9(11) 12(14)
bmdogho | -1.1-(-3.0) | 4 2 3 5 5 4 7 2
LB | -3.1-(-4.0) 2 1 1
dwogho | -4.1-(-8.1) 1 1
00539 3bO0woEsb Bsbl, GHMI LybGo 0bEHIBLOZMBOL ffogobzgdol (330w gds yzgms LoAHOLsmzol

000Jdol ghmbsoMos s 899m@amdol 30M39wo ffogobzgdobmgzol Fogobgzosh mgms gsbdgmemsmds 9(11%) -
56 (13%)-000g 0333909, bmem a5Bogbmeol dmwm fagobggdobmgol gl 33erogds 8(10%) - 12(14%) -U
9950096L. F9oMgdom d3oMgs (32 ©rg) BmdoghHho 0bEgblogmdol Fagobzgdol dgdmbgggzsms  Gogbgo. Mog
999gbgds  Lodwowm 0bEgblogmdol Fogobzgdl, LsdEbg-xsz3sbgmol bo3gergs d9GgmboamMgdby Tbmemo
obogrdosdbs (3 990mbggzs) s dmGxmddo (1 899dmbggzgs) ©oxgodlo®Es. dwogmo Foyobzgdol momm
99dmbgg3s 500b0dbs sbogngobgls (-5.7 °C) s dmMxmddo (-4.7°C).

gb®.  2-00  9m3gdmeeos  bsdEbg-xozobgmol  bBmyogPmo  BgBIMOHME™MAoMMo  LoyMobmgzol
230Bogbmwol dmewm s 899mEymdol 306390 §oyobzol ©oEAMIOL MoMOMadol bssM930, Lsdowm ©s
6523056900 36083690mdgd0 2007-2022 §f). 3g6r0m©do.

3bOowo 2. 35%Bs8bwyeols degre s dgdmoamdols 30630 Fagobzol 3603369cmdgdo lisdgby-xs35bgmols
399MOMEMAO0MO 15E7MHgdolsmzol 2007-2022 ;. 3gHomdo

H 25Dox3bEol dmeem ffagobzol samdol 399mqpamdol 3060390 Fagobzol

.. 05OOWO 0500330l MMOWOo
Lo Mo @) e - -

©®)- | fowo | 1ed. | ag0- | fowo | sy | fgwo | LB | agos | fawo
00 sbo MO0 -bo

abaangoby 982 10IV | 2014 301V |27V 2022 9 VIIT | 2007 12X | 7XI | 2018
sbsandoamado | 1716 | 261V | 2018 21V | 21VI | 2013 22 VIII | 2009 251X | 18X | 2007
0530900560 1665 | 111V | 2014 10V |31V 2008 10IX | 2022 4X 13XI | 2012
dmbxmdo 794 | 28111 | 2008 161V | 271V | 2020 9X 2013 3XI | 24XI | 2009

3w0035@0b 330 gdol gogergbols 8953sbgdol dobboo 2007-2022 §F. 3gHomol §ogobzqgdol Ladwgowm
96003690 mdgdol  99atgdsd  1951-1965 §ff. 3gMomqadol glodsdol  8608369wmdgdmsb,  smdmlsgango

55




LAI-L 30RAMFISIMACIRMBOOLOBLA NS IS OLLS3IC60IAHMIHIBIGNMIBSROIAH (MBS0 S3MIS IR0, &. 135, 2024
SCIENTIFIC REVIEWED PROCEEDINGS OF THE INSTITUTE OF HYDROMETEOROLOGY OF THE GTU, V.135, 2024

LodoMmmM39gEMmbmgol  Ro@oMgdmwo dbgegbo 333900l  sbocnmaomMs [4] 330B3965, GMT  asBogboyEol
bodwgom §ogobzgdds §ob gosobsigas, bmewm 89dm@amdol dmwm §ogobzgdol Lodwowmd - Ma®m 43056
(EbOoo 3). gl 496533 gds 99ogbL 1, 14 s 8 L dgLodsdobo@ sbogndogadol, ds3MEMmosbols s
0MORMIoLOMZ0L AoBIRHMDBY, beagwm 9, 7 s 10 gl 03539 LoYYMHFIOLMZ0L F9dmEMTsBY. Fodmbszwoll
96800y gbl  sboenzobols dg@gmOHME™Ma0MMHo Loy Mo, Lowsg Lshobssmdwogym bYMosmo osgodlotms.
3960m, obogbrwbg foyobzgdol Lsdwowm 3609369mds8 7 MOm 53065, beagwm Fgdmamdsty - 8
QOOM 5MY 500bodbs.

3bMowo 3. 23DsgbmeEol dmerm s 8gdmoymdol 306370 ffagobzol samdol msmomgdols
89005Mgds 3063gem (1951-1965 §§.) s dgmeg (2007-2022 §f) 3gMromgdl dmMols

230Bo8bmEol dmem Hogobzol symdol 399m@aMmdol 306390 Hogobzol osymdol
L5360 56000 Lodrsenm 960dzbgemds 56000 Lodrsem 960dzbgermds

1951-1965 §§. 2007-2022 §%. II-1 1951-1965 §§. I | 2007-2022 §¥. II-1

(I 396H0m@o) (II 3g40m0) 39600M0) (II 3960m©0O)
abagniobg 231V 30 IV 7 20X 12X -8
abogadowsdo | 22V 21V -1 16 IX 251X 9
0934960560 24V 10V -14 27 IX 4X 7
dmOY Mo 241V 16 IV -8 23X 3 XI 10

§ogobgol Lodrsem  3603369cmdgdol Fobo33wrgdsd gobstm@s Myobzm 39M0Mm©IdoL s IgLodsdolo,
1539393930M 3900MmEOL bobaMmadwogmds sbogrdseaddo, ds3w9Mm0sbls s dmcxmddo, bmerm sboggobgdo -
999306005, 053 ©LEHWOEs 3bO. 4-do ImEgdmero 1951-1965 §f. s 2007-2022 §f. ¢yobgm 3gMHomogdol
Lodwgoem, ©d30MHgLbo s oEIbo I608369wMdgdOL TgEIMGOO.

gb®owo 4. vygobzm 396HromEHdol Lsdwserm, «IoMglo s “oEgbo 3608369¢mdYdOL BgEsMgds 303y
(1951-1965 §%.) s dgmeg (2007-2022 ) 39Gomgdl dmols

my0bgm 3gMHomols bsb- mygob3m 396000l bob- | myobzm 3gMHom@ols bob-
3M30g3mdoL bsdrysem 3®deogmdol Mdgotgbo | aMdgogmdol Moowglo
P 960336g@mmdgdo 360336g@mdgdo 360336g@mmdgdo
396Mom@gdol dobgzomn 3960mEgdol dobggom | 3gMomegdol dobgpgzom
©rg (%) o9 (%) g (%)
I I I1-1 I I I1-1 I I I1-1
sbagmioby 179 164 -15 (-9) 154 95 -59 (-62) | 214 | 202 -12(-6)
sbagogsensdo 116 127 11 (10) 93 76 -17 (-18) | 153 | 166 13 (9)
053960560 125 146 21 (17) 108 105 -3(-3) 178 | 164 -14 (-9)
dmbrxmdo 181 200 19 (11) 149 167 18 (12) 219 | 225 6(3)

3b6M. 4 -sb BsbL, HmI 2007-2022 §F 396Gom©do, 2sb3eow 39HomEmsb Ggsqdoom sbomzobols gotws
g39es  3939mboammbg Myobzm 39M0m@gdol HsbaMdwogmdol Lsdmswm d60dzbgwmdgdo 11-21 Erom
2390DoMo, Mg 10-17 %-b GgqLodsdgds. sbogrEgobol gBgmOHmEmao® boahbg 3o 15 uom (9%)
990306, sboerzobgdo vyobzm 3gMomol 9993060900l god@o Bgodergds soblbsl dolo ggmyMsgowao
9009056MHgMd0md s MHJ0gxnol BMmMI0m (8gdsMIMdL G9JB™bo3MO JOHMBoME BMomsdmEOL J3sdwedo),
Loog 999mamdol 3oMm3gwo Fagobgs s330LE™ - LgdBHgddg®do, bmwm 4oBoxgbmwol dmem fFogobgs, bdo®
89dmbgg35d0, dsolbob ™3980  BoJuoMEIdS.

wyobzm  39MH0Mm©gdol  boba®mdwogmdol  gduGMgdscrm®mo  960d3bgwmdgdol  FgsMgdolsl  Mo0dy
396mBBMTogmgds 96 @sdm3zwgbos. dbmeme dmOxmddo 3Jmbs 0o Myobzm 3gMHomEOl MHmAMGE
m3306H9L0, 0Ly Moo 360dZ6xEMBYBOL AsBOEL 18 (12 %) s 6 (3 %) Lo JGLodsToLS.

Bg0mo 506036990l LsowMbGMogom bob. 1-bBg Fomdmopgboos 2007-2022 §f. s 1951-1965 §F.
»90b3m 39H0MmEgdol Lodmowm 36083690 mdgdOL obsfomgds 1533¢0g30 TJBHIMOMELMPOMEOO LoYMOIdOL
dobgz0m, LEoIbsE 983565 BBL 3HG. 4-0b Jobg300 hoGIMYPOMWO s65¢oBOL T9ga900.39M3M©, TgmMy
3960m©do, §obs 39M0MmEmMeb 9905090000 033003935 MYobzm 39M0MmEYdOL BOHEOL ¢H9bgbios.

50390 99063900 d0MHOMII© MOOHdIW™ ybs® 580bETo 3erobgds @ AobLLIMMMgd0m Tglsdhbgzos
99650 2569093050 5OJEH03Mwo 359600l Bsbgdol 899mFMHol MU, dugoglo 90dmbogergo Lads®mggemdo

56



LAI-L 30RAMFISIMACIRMBOOLOBLA NS IS OLLS3IC60IAHMIHIBIGNMIBSROIAH (MBS0 S3MIS IR0, &. 135, 2024
SCIENTIFIC REVIEWED PROCEEDINGS OF THE INSTITUTE OF HYDROMETEOROLOGY OF THE GTU, V.135, 2024

§ogob39dbg bodomgdmamo 33e93900Ls [4], Lodby Xo39H900L gobzm 39MH0M©Yd0 993505Mgm  SMJBH0IIo
3w0ds@ol 3603369cm3sb  3sb396909wl-50dEH03M MBEOWSE0SL, MMYMOE Todembl (bob. 2 s Bob. 3),
MOMIYoE  0030L0 EOHPIIOMNO S MOMYNTBOMNO BoBGO0m AoBLEDBMIMLZL SGIMLBIOMO FOMIMESEO0L
000 M35MgMdL 56OJBH035%9 [5].

mynbam 3gMaomeenda

250
200
150
100
50
8]

abagmpnby sbagndsonado Haannnsbn ammxymdn

s 1951-1965 — 2007-2022 2 —-—-—-- Linear (2007-2022)

Bab. 1. y0b3m 39M0mEIdOL 33Xr0Ergds (2007-2022 . ) s (1951-1965 §%.) 39M0mgdl 8ol

& 2gob3m SgHomagodo

228

200

180

160 4— = el A AN A

140 | ; N

120 |

100 Yoo
2006 2008 2010 2012 2014 2016 2018 2020 2022 2024

6sb. 2. mgobzm 39M0mEgdOL (33e0gds bsd3bg-xs3sbgmol Mgaombdo (2007-2022 §¥.).

Standarized 3-Month Runnmning Mean ACO Index
Through August 2023

e - o o - - ot

Bsb. 3. sGIE03MEo mligowsgool 0begdligdol gobsfoergds [5].

57



LAI-L 30RAMFISIMACIRMBOOLOBLA NS IS OLLS3IC60IAHMIHIBIGNMIBSROIAH (MBS0 S3MIS IR0, &. 135, 2024
SCIENTIFIC REVIEWED PROCEEDINGS OF THE INSTITUTE OF HYDROMETEOROLOGY OF THE GTU, V.135, 2024

65b.2 o 65b. 3-0b Fgscmgds 33B39690L, ™A Mgobgzm 39Mr0mEYdOL bobyMdwogmds LadEby - xs35bgmdo
000J30L 363 309wo© 90393905 5MJEH03MWO MbEOEISE00L IEIDOD S “JOMYMRBOMO BsHBYOL. 39MdM,
gmMm39e? 1Yo BBl 9sMgdom boba®dwogo vyobzm 3gMmomo Ggglodsdgds (bsb. 2). godmbszeobl
§o6Bmoygbl 2010 (o, Losz AO-U Modymgom gsBol dgdmbggzsdo bsdby-xsz3sbgmol dgstgdom
bsbymdwogzo 3gHom©o ©sxoduoMmEs. d0vbgogs oL, o063 Fgodwgds 0mdlsl, MM LodoGmzgeml
3005@L 356 339MFOWO® FEMdIW M0 300005E0 gobloBrgMogl.

3365
B396L 096 Bo@otmgd o 33e930L 890093900l 399650 Bgdol Laggr)dzge By dgodwgds ogoL336sm, Mmd

3w0d5@0L 300006509 (3300 gds 903390 353096l sbgbl foyobzol Tobsoliosmgdger 35MsdgBHMdDBY. gu
2393wgbs 4o8mobs@gds  Hogobzgdol oMol MaM0Mgdol Lsdrmswm 860d36gwmdadol Hobsgawgdoms o

myobzm 396H0M©Yd0L, 56 Mog 030399, 13939GGOM 39M0MEOL bsbaMIW03MdOL AsBMOm 11-21 oM, Mo
LodEbg-x 535690l LobMBEM-L58gMYHbYM  3MWEANMOJOOL FoMOEI0 S AIMBGHOMIOMWO Tmbsgzeol dowmgdol
b593MA39wDHY, Lergol IgmGbgMdOL FoMdo@qdoo 39630mMgdsBY 093Y39w9dL.

do9dveo 890030  ©I©IB0MSE S50bIHYds F306Mg S Lodwswm ggMmIgMgdHg s, FobLszMmOgdOm,
3933500L Mg0mbmmo 250Mgdmbsggomo 3gbGHMol (REC) 34985md5%g, Grdgols 99d39m00ms3 3ogMmls
239098mbEs330m0  3OMaMsds (UNEP) 2023 farol  3s0L0gsh  sbm®Eogegdl  bsdisbg-xegobgmdo,
Logdo®mggaml  asM99ml ©s330Ls s bmgwol d92Mbgmdols LsdobobGHmml doge 0bogo®gdmewr s
23MBSOHO 3509033000 BmboL (GEF) 3096 ©og30bsbLgdwe 360mgd@ [6]. 58 3G:m9d@EHol dobabos
2490050969008 3065l oL  SEFOWMOIMOZ0 SdMMOYI6o X0dgdol Imdogds, dgubyMo 35BoL s
39LbuHo beOdOL X089dol FgbseBmBgds, 50©ag0s S OLEHMOOME b5TIMDdLMI0 IBONMBYVS, GG ST
930630, Hmyme 3 393965bgmds-0903069m30L oLEHMM0s 360d369wm3560 dodsMmmwgdols
239530 3bEgdsLs s SMOHINBYOIL, 0bg LETEbY-X935bgMOL BHIOOLE O 3mEIbE0SOL JoBOIL
399909gmdL bganls.

@oGgs¢es - REFERENCES

1. www.gov.ge. Samtskhe-Javakheti Region Development Strategy for 2014-2021.

2. Handbook on the climate of the USSR, vol. 14, part I. Air temperature. Gidrometeoizdat, Leningrad, 1971.

3. Handbook on the climate of the USSR, vol. 14, part II. Air and soil temperature. Gidrometeoizdat, Leningrad,
1967.

4. Anomalies of frost characteristic parameters in the territory of Eastern Georgia in the background of current
climate change /Naili Kapanadze, Marika Tatishvili, Irine Mkurnalidze, Ana Palavandishvili/ International
Scientific Conference "Geophysical Processes in the Earth and its Envelopes", Tbilisi, Georgia, November 16-17,
2023, pp.175-180.

5. https://www.cpc.ncep.noaa.gov/products/precip/CWlink/daily ao index/ao.shtml].

6. https://www.businessinsider.ge/ka/samtskhe-javakhetshi-meskhuri-vazis-terasebze-gashenebis-protsesi-itsqeba

UDC: 551.583

Impact of climate change on the freezing characteristic parameters in the Samtskhe-Javakheti region. Naili
Kapanadze, Marika Tatishvili, Irine Mkurnalidze, Ana Palavandishvili/. Transactions IHM, GTU. -2024. -vol.135. pp.
54-58- Georg, Summ. Georg., Eng. According to the 2007-2022 weather stations data in the Samtskhe-Javakheti
region, the intensity distribution of frosts of different power has been studied. The early, average and late values of
the dates of the last spring and the first autumn frost in the research period have been established. In 2007-2022
period compared to the 1951-1965 one, the shift in the average values of freezing has been revealed for the last spring
frosts 1-14 days earlier, and for the first autumn frosts 7-10 days later, which increased the duration of frost-free
periods and, accordingly, the duration of the vegetation period by 11- 21 days, which corresponds to 10-17%. An
exception is Akhaltsikhe, where the reduction of frost-free periods by 15 (9%) days will be observed. The trend of
increasing frost-free periods and the dependence of these periods on the Arctic Oscillation has been revealed.
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The structured data for drought evaluation in Georgia
M.Tatishvili, N.Kapanadze, A.Palavandishvili, E.Khutsishvili
Institute of Hydrometeorology of Georgian Tehnical University
m.tatishvili@gtu.ge; marika.tatishvili@yahoo.com
Abstract

The statistical analysis of the total monthly precipitation data of satellite and 50 stations located on the
territory of Georgia in 2000-2020 period is presented in the paper. All data have been subjected to QC and the
following statistical parameters were calculated: Pearson correlation, mean deviation, and absolute deviation, both for
the entire period and for months. The programs R and R-instat are used to calculate and visualize these parameters.
The satellite data are removed from the CHIRPS database and the precipitation monthly sums are removed from the
CLIDATA database of the National Environment Agency. The stations where more than 50% of data were missing
were rejected. In general, the spatial-temporal distribution of precipitation is heterogeneous. The correlation
coefficient is in good agreement for all cases, and the absolute deviation shows data scattering, which should be
related to the complex relief of Georgia, as well as the heterogeneity of data series. The results are presented in tables
and graphs. Such analysis allows developing a Combined Drought Index (CDI) and corresponding drought hazard
5km resolution map. The study is important for climate change assessment, hydrometeorological disaster early
warning system, as the territory of Georgia is under the risk of these events.

Keywords—Satellite data, statistical analysis, drought index. early warning system

Introdution

Drought is a frequent phenomenon in Georgia. Its frequency in some areas exceeded 40% in the 80-ies of the
last century by certain early estimates. As a result of frequent droughts accompanying the global warming in past
decades transformation of many types of natural landscapes has been observed. The desertification probability of
steppe and semi-desert landscape of eastern Georgia by the end of the twentieth century has reached 25-30%.
According to official figures, by the result of intense droughts area of over than 200 000 ha is strongly affected for

present. Property damage caused by drought is very significant [4].

The main meteorological factors for drought formation are dry weather, high temperature and lack of soil
producing moisture. The average time of rainless period with precipitation less than 5 mm most important for
agriculture is not more than 10-15 days. Besides, the mean rainfall is not more than 200-300 mm during vegetation
period on the lowlands. Nevertheless, producing moisture supply is 50-200 mm per one meter of soil that corresponds
to the zone of capillary agro-hydrological humidification and full spring rainfall penetration. At the same time active
air temperatures sum exceeds 4000° over 10° times, and the mean duration of continuous high temperatures more
than 30° is longer than 4 hours.

In the territory of Georgia there are three kinds of drought areas distinguished according to intensity: areas
of very severe, severe and moderate droughts. In the super severe drought area that covers a large territory of eastern
Georgia as well as a part of western Georgia, the drought may create a critical situation - complete destruction of
crops and pastures, extreme fire risk, critical state in water supply.

In the severe drought area that covers a significant territory of western Georgia and mountainous regions,
during droughts in these areas loss of crops and pastures, very high fire risk and lack of water are observed.

Drought genesis in Georgia is depending on cyclonic and anticyclone motions. In first case rainy days are
frequent and in second dry periods, with high temperature and low humidity of different durations have been taken
place. If air masses directed from Arctic are dry and cold. They spread over long territories and stable anticyclone
system is established on east-south parts of Europe. During such situation dry period happens in Georgia. If air
masses are invading from east high temperature and low humidity dry weather is standing. Such periods are more
brutal and dangerous [1].

The observation analysis shows that various degree drought may take place all over the Georgian territory.
The event frequency is expected mainly on spring, summer and fall seasons. During winter due to frequent cyclonic
and frontal periods dry day duration is less. The drought day number and dry period frequency increase from the
Black Sea regions through east or in direction of continental climate.
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Based on historical records Georgian territory is under drought 60% repeatability. The most drought regions
are Kvemo Kartli, Shiraki and Eldari lowlands and other low parts of eastern parts of Georgia. Those regions are
characterized by productive humidity shortage in soils. Two types of productive humidity stocks are common for
those places: capillary moisturizing and complete spring wetting. In the first case the productive humidity stock in
1m. soil layer composes 100-200mm, and in other- 50-150mm, while in western Georgia the humidity stock doesn’t
exceed 400mm. Except natural factors (windy erosion and precipitation decreasing) the anthropogenic loading has
significant effect on desertification process too. Namely: unmanaged use of soil, forest and water resources, soil
salting.

According to the selected criteria for territory zoning in vegetation period that precipitation small amount
equal or less than to 150mm, 3 zone are allocated: I — moisture saturated zone covers whole western Georgia and
Highlands of eastern Georgia, upper and middle parts of Alazani river; II —sufficiently humid zone spreads over Shida
Kartli valley, western regions of Kartli and adjacent territories of Algeti and Mashavera rivers and lower part of
Khvirila river, III-low humidity zone covers Gardabani, Eldari, Shiraki step valleys and Akhaltsikhe Cavern [2].

21-30 dry periods are characterizing for Georgia. In Gardabani step valley such dry periods are expected
3times per year, 60 day dry period repeatability is 3% per year and 40-60 day-7%, in Black Sea regions per 10 year.
11-20 dry periods are expected 5-6 times per year in Shida and Kveda Kartli valley and 4 times in Kakheti. In
Caucasus Mountains drought isn’t dangerous as soil moisture content is sufficient.

Dry periods in arid eastern Georgia last for 80-100 days and ever longer. The maximal dry day duration was
recorded on November 1917 and lasted till October 1918, 1986 year was distinguished by dry condition, and also dry
weather lasted from May, 2000 till September in whole Georgia.

In Shiraki 150mm or less precipitation repeatability is 19%, in Gardabani-44%, in Akhaltsikhe-40%. This is
caused especially by deforestation and forest cutting.

Currently due to negative anthropogenic loading (intense gazing, plowing, sowing, incorrect irrigation, etc)
level significantly exceeds selfhealing capabilities of Gareja-Iori region nature, causing its degradation. Desertification
process is strengthened [3]

The intention of the presented article is to analyze the collected data for environmental monitoring, for this
reason the statistical analysis of precipitation monthly sum of 50 stations located on the territory of Georgia and
CHIRPS satellite data for the2000-2020 year period has been conducted.

Station data was recovered from the CLIDATA database of the National Environmental Agency (NEA),
which has been operating since 2014. Stations were selected based on data continuity and accuracy. After data
validation on the stations where data interruption has been detected or measuring sensor transmitted incorrect
information due to its malfunction were removed and not analyzed. On the 21 station the observer monitor data and
except human factor the unreliability of the data is minimal, and the rest ones was operated by rain gauge produced
by VAISALA [4], which by its design does not measure residual precipitation. The VAISALA weather gauges
represents a new generation of weighing precipitation gauges. They represent mechanics, the latest high-accuracy
load cell technology and advanced measurement control algorithms to ensure high performance, both in liquid and
solid precipitation and in all weather conditions [4].

As for satellite data: CHIRPS [5] and IMERG [6] satellite monthly sum for 2000-2020 years were selected for
monitoring, Climate Hazards Group InfraRed Precipitation with Station data (CHIRPS) [7] is a 35+ year quasi-global
rainfall data set. Spanning 50 ° S-50 ° N (and all longitudes) and ranging from 1981 to near-present, CHIRPS
incorporates our in-house climatology, CHPclim, 0.05 ° resolution satellite imagery, and in-situ station data to create
gridded rainfall time series for trend analysis and seasonal drought monitoring.

METHOD

The Integrated Multi-satellite Retrievals for GPM (IMERG) algorithm combines information from the GPM
satellite constellation to estimate precipitation over the majority of the Earth's surface. This algorithm is particularly
valuable over the majority of the Earth's surface that lacks precipitation-measuring instruments on the ground.
Satellite data retrieved at the corresponding point in the coordinates of the NEA stations.

After data receiving we conduct inventory, which means its visualization, in order to better estimate the
transmitting break, for all this we use the program R-studio and R-Instat, the latter is developed [4].

The standardized indices SPI and SPEI classify the precipitation and water balance anomalies with respect

to the long term records. The index values directly indicate how frequent the current situation is expected to occur at
the location and season of interest given the long term observations [4]. The SPI (standardized precipitation index)
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classifies the precipitation sums on a particular date with respect to the sums of the same month in all years of the
measurement record. For this purpose, the precipitation sums of the whole record within one month around the
respective date are transformed into a standard normal distribution around zero [8].

The SPI is nothing else than these transformed precipitation sums. The SPI value hence directly indicates the
frequency of the observed precipitation amount in the corresponding month as estimated from the whole observation
record. The SPEI (standardized precipitation evapotranspiration index) is calculated in analogy to the SPI, using the
cumulative water balance instead of precipitation sums [9]. The SPEI hence represents the standard-normal
distributed water balance.

We calculate BIAS that imply the precipitation monthly sums difference measured from satellite and at the
ground based station, and also correlation as for whole period as for each month and year, mean absolute errors and
standard deviation based on the same principle. The results of the count show that in those stations where the
observation period is short, such as Manglisi, it is impossible to conduct statistical analysis; totally eight such stations
were identified. The calculation showed the lowest correlation values of 0.33 at Mta-Sabueti station and the
maximum 0.72 - Shovi station, the minimal mean absolute error is 18.8 and the maximal 83.2, the smallest standard
deviation is 23.4 the largest- 112.6. The R-instat software was used to calculate Pearson correlation and other
statistical parameters.

Immndary Plot: Station a b
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Fig.1. (a) Inventory of 50stations; (b) Stations not subjected to processing
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Fig.2. Taylor diagram of standard deviation (normalized) of processed stations
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Tablel. Statistical parameters of selected 25 stations

Station correlation | Mean Standard Correlation Correlation Correlation SPI3
absolute | deviation SPI3month_CHIRPS | IMERG month _CHIRPS
error SPI_3month check

Akhalqalaqi 0.66759 28.7 26.84318 0.416248 0.291970887 0.443102744

Akhaltsikhe 0.460294 38.1 33.55621 0.352573 0.484119499 0.352572913

Batumi Airport 0.58213 83.2 112.5929 0.448736 0.340454562 0.448736396

Borjomi 0.641079 24.1 25.26509 0.244318 0.310999227 0.244318316

Chokhatauri 0.578691 46.6 66.39357 -0.07615 0.165519382 -0.076151789

Gori 0.600696 18.8 23.40047 0.374053 0.424890006 0.374053213

Khashuri 0.602859 20.7 25.35372 0.384062 0.356057737 0.384061993

Mta-Sabueti 0.331451 41.3 51.98547 0.300716 0.31919611 0.300716118

Mukhrani 0.670568 22.5 24.8989 0.235464 -0.102300227 0.235464432

Pasanauri 0.633913 33.4 42.5678 0.290633 0.309023193 0.290632874

Poti 0.456032 72.8 111.9462 0.344086 0.375124979 0.344085861

Qobuleti 0.623388 77.5 102.4052 0.286832 0.363684022 0.286831685

Qutaisi 0.66483 35.2 45.62226 0.483474 0.201479561 0.483474128

Sachkhere 0.592227 26.6 34.78904 0.27458 0.441969055 0.27458026

Sagarejo 0.619239 27.7 37.34099 0.076687 0.233896552 0.076687323

Senaki 0.647958 47.3 60.19786 0.747709 0.544157721 0.747709077

Shovi 0.717298 30.0 36.37001 0.440142 0.34740251 0.440141859

Thilisi 0.678032 21.1 28.35372 0.208955 0.236983184 0.208954519

Telavi 0.693299 26.0 35.45118 0.271435 0.362963042 0.271434581

Tianeti 0.588555 22.0 31.88968 0.191648 0.321092386 0.191647776

Tsalka 0.504015 32.4 39.38712 0.285891 0.353743633 0.285890812

Zugdidi 0.603897 51.9 62.13524 0.477354 0.417972195 0.477354223

The three month SPI-3 is calculated for data validation for both station and satellite values [7]. The SPI (standardized
precipitation index) classifies the precipitation sums on a particular date with respect to the sums of the same month
in all years of the measurement record. For this purpose, the precipitation sums of the whole record within one
month around the respective date are transformed into a standard normal distribution around zero. The SPI is these
transformed precipitation sums [8,9,10]. The SPI value directly indicates the frequency of the observed precipitation
amount in the corresponding month as estimated from the whole observation record. Correlation analysis of these
two data was conducted, the results obtained are lower than the original correlation, the reasons for this may be the
following: satellite error, (the satellite perceives precipitation also solid precipitation), data break at the station, in this
case the minimum correlation value fells down to -0.08 and the maximum increases up to 0.75 unit, of course, this
index was recalculated for other periods, one month, too and the correlation value did not change, also another R-
studio software was used to make sure the result reliability. In this case the correlation values did not change as well
(CHIRPS satellite data were used, the 8- month of 2007 year data are missing for all stations; There are no 2010 and
2011data at all).

Discussion

In the case of IMERG satellite data, the inventory showed that all 50 stations missed first 5-month data in
2000 and June, July in 2004. In general, judging by the fact that CHIRPS have a better Pearson correlation than
IMERG, of course in comparison, even in this case we have extracted short period observation or had data breaks. The
highest correlation value is recorded at the station Batumi 0.67, and the lowest - 0.01 Mta-Sabueti. Correlations
between IMERG and SPI_3 stations give better results. The smallest value of CHIRPS correlation is fixed at station
Mukhrani -0.10, and the largest at 0.54- station Senaki.

Based on the SPI correlations of CIRPS and IMERG satellite data, we can say that although the CHIRPS
satellite data break was larger than the IMERG, the Pearson correlation index with the station data is higher than
IMERG, based on which we can conclude that the CHIRPS satellite data is more valid and subject to further use.

This method is important to make CDI (combined drought index) and 5km resolution monthly drought maps
which allow monitoring drought hazard full territory of Georgia. Considering the abovesaid, it is quite important to
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conduct the similar analysis in order to better understand how the Earth climate is changing, what impact this change
will have on people, agriculture crops and the environment.
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5 | bedobfigoero. 333-334| 0,2 | 0,2 0,1 0,1 2 2 1 1
6 Gombo 335-409 78 | 13,7 | 11,8 9,6 36 66 56 53
7 | byeo 59,3 | 73,1 | 605 | 50,9 | 232 | 375 322 281
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gbOowo 3. solsgwgo  Lododmggumls Lsdumsgrm  8gobgzs®gdol  gsHmmdIdOl ©s  Momegbmdol
3obsfoengds 94obgstrmem smBgddo Js@smmyol s mEb-ol dmbsggdgdol dobgogom
3b53gm LoJsOrozgmm
dgobgstrmmo smbgdo 3dg4ob3s6980l 535G NMdIdO 9dg4obgzsmgdol Gomgbmds
Ne | sbgen§. o5 gobg. Ne | 35¢). (0D 1|0@D 2 |00©D 3| 35¢). 0D 1|0©D 2 (oD 3

1 d%bogo, 1-13 57 | 23 0,8 0,8 5 3 1 1
2| 39wolm@o,14-16 08 | 08 0,7 0,6 1 1 1 1
3 3Mm60, 17-136 345 | 204 | 18,0 | 125 | 35 23 18 13
4 9639960, 137-332 80,1 | 594 | 43,8 | 397 | 70 57 44 38
5 | bmdolfigogro, 333-334| 0 0 0 0 0 0 0 0
6 Mombo 335-409 279 | 145 | 133 | 11,4 29 15 14 13
7 | Lo 149,01 974 | 76,6 | 650 | 140 | 99 78 66

3OO 4. ELIZWIm bgsHMZgEmlb OO 3gobzsMBOL BoGMNMBYBOL s HocmEIbMdOL gobsfomads
9gobgz5Grme 599Hgd30 35G350l s MEB-0b Imbsgdgdol dobgogom

315390 bagsHmNggEm

dgobzs6mmo s7Hgdo 9940635M900b gsGMMBYOO 99406356500l H5m©gbrds
Ne | bsbgeof. 05 994obg. N | 35¢). (@D 1|00@D 2 o@D 3| 35¢). |00D 1 |00D 2 (o@D 3
1 d3%ogo, 1-13 0 0 0 0 0 0 0 0
2| 39wolvm@o,14-16 0 0 0 0 0 0 0 0
3 3Mm60, 17-136 91 | 62 3,9 3,6 3 2 1 1
4 96ameo, 137-332 | 213,3| 178,7 | 157,0 | 135,2 | 24 25 23 19
5 | bmdolfigogro, 333-334| 0 0 0 0 0 0 0 0
6 Mombo 335-409 35 | 29,0 | 20,7 | 202 10 9 8 8
7 | boyew 257,4| 2139 | 181,6 | 159.0 | 37 36 32 28

OHMame3 3bMowo 2-sh BBl dzohg yobzsmgdol HMAMME BIOMMOIDO, 1939 MomEabmds 2010
feobomgol sbv 60 Ferols 9909y 0BM©gds 59.3 33.30.-96 73.1 33.30-0g (19,0 %-0m) s 232-sb 375-0g
(38,1 %-0m), 3bo@0s, OO s Lodrsem d4obzsMgdol obsfgzMgdol godm. bmem 2010 ferosb 9909y
3900909 930609 394obz5M9d0L ¥ sFMMO BoMMMdO 03¢gdL 73.1 33.30.-0056 50.9 33.30.-00g (30.4 %-om}, bmem
M5mEbMds 030gdL 375-sb 281-0¢0y (25,1 %-om).

Lodwgoerm dgobzsm9d0L MMM BSMMMBYDO, s1g3] MoMmEIbMDS 35ESEMYOlL IMbo3gdgdmsb dgEatgdom
9439Ws 3505BY 03¢gdL, RoMHMMdYd0 — 84 33.30-00 699 56.4%-0m, brrwm HoMmEIbMds — 74-000 56w 52.9%-00m.

0O dY4obzsmgd0L HMAMM3 BsOMMDYd0, 1939 M3MmEIbMds Jo@Eowmaol ImbsEgdgdmsb dgwsmgdom
94395 355Dy 03gdl, GosMmMdgdo — 101 33.30-00 56w 39.6%-0m, bonwm Momgbmds — 9-om 6w 24.3%-00m.
b 3Wgds 56 5GOL olgmo LoRJsMOm, BMAMEE Lodrswm dyobzsMgdol, MoEysb Lsdmswm dyobzsMgdo MyEm
230Ws@ ©HJds G500 bo3egdo BoMmMdOL 4odm. Lodrsenm d4obgzomadol Mom@gbmdsz do30wgdom 9@ 0o,

3000609 0O dyobzsMgd0L s g 3MMEIBGHWWsEIE s0LIbYDdS.

©sl33bo

30035@0ob  0565990MOM3g (3300 gdol 30HMdYdTo  IYobzsMgd0l YRMOOEOOL  Tglfogesl OO
96003b9gmds  gboFqds. §obsdgdsdg b59MMIdo  ©oLOZ3Ege  LodoGm3zgEml  dgobzsMgdol  YRMIOEOOL
©0658035B9  300035@0L  330wgd0L  393¢gbol  OLOEYIBI©  BoGHIMS  3mI3EgJLMBIO 3300935 Y3IES
994ob3500L  dmbo3990L  gobloBL3MOLsmM3z0L 9B 3500q0DY. 259mygbgdmos Lbgoalibgs 0sbsdyBsgmol
9bs399900 Fom TMoL 30TgMHE0ME0 M9BsdaBogmol SPOT 6-0L Bowaeo gsmBgzsmdol (1-1.5 d) dmbsgdgdo
5 bmywomdo s6OLYdMEO Lbgssbbgs bywdobsfigmdo dmbsggdms dsHgdo (NASA, GLIMS), ob@EmMowwmwo
3mbo3989%0 s LagdL3gMEGH™ M.

50996005 3e0dsEHol J0d0bstg 33¢P0gdoL yogegbs 34obgzstmadBy obsdozsdo. dmyzsbowos o
23096500 B0oMYdME0s 0000bsty  3MMglol  MHoEbzomo obsliosmgdgdo  dgobzaMgdol  3erslogogsEool
dobgz0m. 34obgzsmvo smBYdoL Tobolioomgdgdol 33w0wgdgdol LEBSEGHOLEH0IMMO sBowoBo BgEY39wgdL,
MM ©EYLEEOIMBO0D 3OHMEJLO EOMT0 SJBYOMYOME0s. YM3gmogg b MJA0Mbmo 3w0dsGol (33E0wgdol
35¢LsB0bMm 85h396909w00.

67



LAI-L 30RAMFISIMACIRMBOOLOBLA NS IS OLLS3IC60IAHMIHIBIGNMIBSROIAH (MBS0 S3MIS IR0, &. 135, 2024
SCIENTIFIC REVIEWED PROCEEDINGS OF THE INSTITUTE OF HYDROMETEOROLOGY OF THE GTU, V.135, 2024

0500096H90s.

330935 Bo@OO®s dmoms  Mloeggeol  gMmgbmwo  Lsdgsboghm  xmbool  d3Mmgd@ol  FR-21-1995
»U0gdoMmM39wmb 3Y4obzomgdol YRMOOEO0L 33w 3s drrm sm{jergMwqddo s LadoMmggwml dyobzstgdol
99dBHOMB0 sEHsbol dgddbs” FbstsFgMoom.
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~

UDC: 551.50.501.7

The study of the degradation of the glacial basins of Western Georgia against the background of ongoing
climate change using satellite remote sensing data /1. Shengelia, G. Kordzakhia, G. Tvauri, G. Guliashvili, S.
Beridze/ Transactions IHM, GTU. -2024. -vol.135. -pp.64-68. - Georg., Summ. Georg., Eng.The aim of the
work is a detailed study of the impact of current climate change on the glaciers of Western Georgia. The
degradation of glaciers in Western Georgia is evident in changes in the characteristics of glacial basins,
which is an effective indicator of regional climate change. The work presents the results of a complex study
of the degradation of 409 glaciers of Western Georgia recorded in the catalogue of the former Soviet
Union. Taking into account the classification of glaciers, the distribution of the areas and number of
glaciers in Western Georgia has been studied.
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Doi.org/10.36073/1512-0902-2024-135-69-74
53 002.637; 631.4
50065l 3603035¢0BHIEHOL sMOTLIB0M IBOEAMMYdMEO BOsRJOOL Smygbols
B0GMM9Ig0530vIE0 3900mEol ImbsdHogdgmo sdwmdsmgdo
¢.953¢05330000, 9.393539, 9.3990e5dY, 0.3505¢5dg, 6.8580dg
Logdomm3z9wml ¢9dbozwcmo »60396MLoE GOl 30MmMIgEGHIMOME™ao0l 0blGoEME0,
030¢0b0, bygsMmzggem
shavliashvililali09@gmail com; gkuchavaO8@gmail com; ekaterineshubladze/7@gmail.com;
Dr.m. Tabatadze@gmail.com; emc.buachidze@yahoo.com

oo M l;eggeol §Hmgbwo bodgbogMm Bmbool msbEol Ne FR-21-427 bgandgfymdoo

BLGHMIGHO. M5Fo-aghbmdols s Jggdm  Lgabgool  Mgyombdo, 360350 feool  8s6doby
000000056 gmds sM0dbsbols Fobgdols Fm3mggds, 4509099853905 s MOdbsbAGI(339o 3M35M5E OOl
§omdmgds, MMIwwgdoa 6925306 OHMEL 0505dmdgb 25M90mb ©sd0bdMMgdoL 3Hm3glgddo s TLsdsdolo
O MoL3 BogBHMOL [omdmoabab Mgyuomboli 93mLoLEGIGOOLs s TFMLabEgMdOL K sbIOMYE MBI
908560090580. 456L53PMYGOME BoFodHMYdSL FoMdMogbl — 8d0dg omMbgdol T9d;339wrmdol dmdo@gds
2396099mb md0gdEHgddo (3496936030 fyawrgdo, boswsagdo).

Bo@o0gdmeo Lsdmdsmgdom gsdm3wobos M®gaombol  bgoolibgs 50w gddo s©gdw Bosasyol
6084890do  sM0TbBOL  Lbgoolbgs  3mbi39bGH®o30gd0, oL Logmdzgwwbgz  dgoddbs  @osModbsbom
50063900l B3y GIS LobGgdsdo. 258m3w0bEs IMOTHBOM ELBOBIMNEMIBOL Imfyzwowo FgHhEHowgdo.
LHmego 98 dmfyzwso §9OHEH0wwgdol dobgozom 89356mBogm  530EMM5dg0s300L sbowo  Ggdbmermaool
5696308  sEomgdo  SFGMWsMGMOL  IMboEodswodgBdo 39MdmE, bmEBwgddo B0 s  obgmol
LobiMg3EM-BodgmEOBgM LogsMyEgdo.
153356dm LOGHY3900: IBO6IMEMYDS, PSMOTHLIBO, b0sIYO, BOBHMOJTJL0(309, 5350 S LObYMO.

99lssgsemo

239M90ml  ©00bdNHGds MBI  SJBHYIIWNMO, JAMDIWNOHO S  3MSLLYYMZIWO  FOMIGTss.
9bobErgmdols s 33990L 36MMEYdEHgdHY Imnmbmgbowadols ML, bMBEOML AEMBIMTS 49630m569d5T,
LobsMYJI™ Foowolgweol dodlodsEr®ds 5030L0ds0 s 5Qs30sboL FBOHODE FoMgdmby obEMdEDs
039O md53 FoMmIMAZ5 w996530 930 MA0IMHO 3OHMIYTS FH535¢ 39996580, Bo0d ol Lods@mzgemdog.

Bossg0 Moo dgaabomdol  39@gMmagbmmo LolEgdss s 59Mm05BIdL Bosogol 933003,
0b9350, 50MHMZ56 s 3MEboEn Bafoszgdl, GMmIgwo doewby dyMdbmdostmgs gabmygbmmo b6ogmoghgdgdol
90856m. dobo 0530L9dMMYGdsS S3Mgm39 G9JJbmgbmMo b03m0gMgdgdOL 3MbEgbGHMOMIds s Godbozos. bmy
89dmbggzsdo obobo goMgdmdo GHMbLBM®IOMmEYd0s6 300093 MBOM dwogH GHmJLobgds. bm®MmIoMmgdwo
6030009690900l 393w gbom 033w bossaol dMbgds, dolo JodomMo s BOMEWMYomHo ™M309d900,
©JAMOO0MPIOs J03OMBEMES s bgmgds 83gbstols 2963000093, 53M0RS, 6oL sd0BIMEGBOLSL
¢5000gb0odg 86033bgermzsbo  3mI3mbabBHo s I35l 3MBM3960 B0sEIRMO  Bosblo 0MM39g3s, Mo
03390065 5995609LgdL ol b YH Bb30MboMmYBL, s Job 50EPIBL b5305ME OO O™ GusFOMMGds
[1,2].

135336930 BMbs s IgmmEgdo

Lodomm3gemdo bsdom-0m33m3909wo Lofomdmgdol dogH sd0BIMMYPIOL 3500 ToRdOMOS MFo-
gBbwdobs s J399m B3569mOL MYy0Mmbo, ool smgMWo Fargdol dsbdowbyg J0dEobsmgmds sMHOTbsboL
95006900l 3m3M390s, 350059vd53905 s MOTbs6TYI (3390 36935GM5EJdOL Ho®Tmgds.

©©gobI30L EMHOTHBIBOL FoMmTmgds 56 bgds, BogMsd 3MMdIYTSL FoMIMoygbl sMOTbIBAT339w0
Bo6Bgbgd0o o ymgowo Jombbgdol dodwgdstg GHMOGHMM0J00, Labbag-Lomglio boswoagdo. LIy bmgwgddo
16530 S 3965 LdNMJodoEmO Jos@MbBOL GHIMOEHMM05DY 0bsbgds LsdFMmms 3gM0Mm©P0Esb FgdmmBgboro stmo-
dbsbol [otdmgdol Fggys® sMPgbowo GHmdlogm®o bsmhgbgdol oo 3sMGogdo [3], HMIgEoa 6O oym
MLOROHNbME 256053L90wo s JABows 93N MAOMOO 35BEHLEHMMBOL Jowsen MOLIL [4].

2022-2023 §¢e0gddo 53Ol 37bo3E03swodgBdo  BodoMms  Loggerg  Lsdwmdsmgdo:  dmbs
6050l 609dgd0L 50gds 0-5 s 5-20 1O LoEMIgHBY od0BANMGdMEo FoMdEOEgdOLsm3oL [5]. Boswsyol
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603M8900L 5090, 9B03gBHOMYds, Fgbsbzs @ BHMBLEMOEHMYdS [oMTMgdEs Tsdsdolo  LogMmSBMEOLM
LEObOMEHWWO MEMY60Ds3oolL (ISO) LEBBPIOEHMO FgNMPOIOM. dMEMSEHMM0580 BoEoMgdMwo LodmToml
330935 HoMdmgds ISO s US EPA b&sbo®@waro 9900m©039000. sboeoBgdo 3sbbm®mEogus badgaboghhm-
33Wg30m5  BoMTos 595 Lo sdma™m  sdMMeGM®m0sdo 99090 (9dbogmmo s  0blEGH®MAgbdeo
06639 ymgoo:

1. 5@™31H-5bMOHdF0MOo 1B39]GHO™IYGHEMO;

2. boooa ol sddggwo - Milestone — Start D Microwave system;

3. pH 8960 - Milwaukee-Mi 150.

390092900 ©>5 s6sgoBo

Bo@o0gdmeo Lodmdsmgdom gsdmzwobos ®gaombol  Lbgoolibgs 5y0wgddo s©gdme Bosoyol
6089890do  sM0TbBOL  Lbgoolbgs  3mbi3gbGH®o30gd0,  ®oL  Logrmdzgwbgz  dgoddbs  osGodbsbom
50063900l 3y GIS LobGgdsdo. 258m3w0bEs IMOTHHBOM EIBOBINEMIBOL Imfyzwowo FgOhEHowgdo.
Lfmego 99 dmfgzmoo gdHGHowgdol 8obggom 5306000  BOGHMMGIg05300L  sbswo  Fgdbmemmaool
5696300 500900 53dOME MOl 36030350 BIGTo 3gMIME, LORWGOTO MO S ObgMO.

R0G™MM99905300L  BoBMGOOL 50w gddo dmbEs B0ossaol ©sddsggds: BIMZS, MMYSEYo
Lobirydol 89Bobs, oxksMEb3s, Fox8blz09Mmgds s 60Ol FMIBoEYdS ILIMYLSE. Yodmymzgowo ogym 3 92
RBoOMMO0 396569900LsMZ0L. JMEEHMMOOL oMYLZsdY JmMbs B0sEIHOL 60dMTgdol o©gds  aMmOTLIBOL
239BLsBEZOHOLOMZOU.

dmbs 605@ogol 603mTgdo s0gds BoGMOYINE0s30sdg (Lmg. 3500 ©s obgmo) Lolmaem-
LsdgmObgm LgMYMEgd0EsH - 0-5, 5-20 b LoWMIGBY IMOTLIBOL FbLYBLIGOL dobboo [6].

21939 dmbs Lmg. 535630 bosogol Bodxmdgdol s©gds FMowosb 5-10; 10-20; 20-40; 40-60 LI
LoE®IGBY BOGHMMIINO0305IEY. IOOTBIBOL 3MbEIBEHM300 LMY, 5BsMOL Boswsrol FHowrdo dgeygmdl 27.5
-96 36.0 89/33-0009. 0-60 LA LoE®Agbg MOTHBIBOL JMBEIBEHMEOOL Lodrsem 3603369cMds FgoygbL - 32.5
33/33 (3b6.1). bme. 935M30, 50gdM0 0gm 3Mb39OEMwo oo ghomo dgmgmwo bodmdo 0-20 L Low®Igby,
LooE bMG.085M0L bossg ol IgMgwmar Bodxddo s@Modbsbol 3mbiEIbE®MsE0s 8gowgbl 34.0 3g/3y (3bM.1, bob.1).
bmg. @obgmdo bosogol 603M8gdol smgds FOHowosd dmbs 0-5; 5-10; 10-20; 20-40 LI LoE®IYGDHY.
60dbsbol 3mbEgbGHMsE0s Lmg. wobgmol Bossyol FMmowdo dgiygmdl 16.0-sb 22.0 dp/33-0g. 0-40 LA
LoMAGBY HOTHBOL 3b3IBEHMSE00L Lsdmswrem 360d3zbgErmMds Ggoagbl - 19.0 Tp/3p (GbG. 1). sbggg Lmgs.
@obgmdo, 50930 0gm 3mbzgHEwo ffalom ghmo dgmgeo 6odmdo 0-20 b Loe®TgBY, bosg sModbsbol
Lodwgom 3mbEgbGMosos 999a9gbl 26.0 dp/39. mM03g B0s5sydo sMmodbsbols 999339 mds 0-10 13 Lo®mdgby
RO 350005 3905 396930056 9o0gd00.

6050530L FM0owdo s©gdmer 508w9dgddo 4obobEBLZMYdS oMoTbsbol JogMsozos Bossyol LowMdgdo
©5 oM0Tbsbol Lodwmowm 899339¢0Mds  BOGHMMGIY053050©g 9.0. JMNWGHMOIOOL  ©omMglgsdYg, bmerm
3063960@ o Fabom  s0gdMe 603799000, bosopaol bgws 0-20 LI B3bsdo - IGOTbIEOL Lodwgoem
3993390 Mds (3bO. 1).

RB0GMMY9g05300L  3H9dbmemaool  sbgMygzolomzol  Jg®Bgmwo 9396569900l (XOoXRWSYs,
dBgb3BoMs, Bo3gotgomsds) [7-9] mgligrols 353905 WdMMSGHMMOsdo TmbEs B0MOJBHOZ5GHME BOMMSQOm
Jomo LE0IMWSs300Ls s 83gbstol 3f3zs6g Tobol asBOMEOL  Fobbom, GMIOL Losg@memm MBwgdgdo
9329360L  Johmgger  dgbogMl, MM, MsD  gobmzodgl [10]. 93gbsGol  ImEMEMmdol  QoBMEs bdo®
d9dmbggzedo  0f393L  600oa0ob  ©sdsd0bdMMHGBgo 93963 JO0L OO MOMEIBMBdOm  5399FMESE0L
939bogm  xM9ggddo, Gog dgBo  8609369wmzgsb0s  BoBMMYIgosEoMwo  G9dbmemyogdolimgzol,
M3 bdgEbogHm s 0bMZzs30MMO, s1g39 93MbMTOMMO, §3MLWMYPOHO S LMEOSMOHO MZoELIBOOLO.

Losoglawg dsboerol dglsdmfdgdws mgbewo Bsggs®gm Lol doowol  3-5%-056 blbs®do 5-6
Jmomom, ©ogmaligo dbmem blbs®do Bsdo®rmo mgbergdo, HmIgeog bws as0MmgEbmlb s 4odmal; sdol
9900093 0gLEgdL  350o3LYd®  "domMogol” bLbsMTo, MmIgog 2ob3sBegzgm  9BH03gBDY Fomomgdyero
I3 mdol bygoms fgoedo (1 od® fgoedo gqogbligbom 20 8 dom®sgol bbs®o), HMBgedo dmgsmoglgom
Lomglierg MgleEro F0POMYPOEO EOHMOL  2obdogEmdsdo. domgbgMymsgE035GHMMOL bLbsMOL  ©sdHogds
990d@gds Loomglarg Foborol ©sdv)dsggdsd@y 1-2 PO s@MY. blbsM0Esd s0mEgdME mgligwl G5dgbody
15500b 2obdogw™Mdsdo 3odHMd 25-30 °C -By s 3gbg0 3-5 ELOL 256o3mdsdo [10].

dmbs 8396569900l (XoxwsYgs, Bo3oMdomsds, dbglivydbods) omgligs BoGHMMIgEOsEool dglfogerol
90Bbom. gdudg®modgb@o Pods®Mmgds LolimBwrm-Lsdgw™mbgm LogsMymewol 2 Lbgswsbbgs syowby.
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030LGHMbs s MdGHMIdMOL m39d0 Lmg. sdMby s obgmdo  dmbs dEgbstgms s0gds by
000056 gMdsdo. dmbs BgLggdoLAL BosROL TM30Egds O TomO FoMg3b3s. Fobmdowo ogm dzgbatggdo
bog®Mdgdo. 9ob3ow39390MWwo  0gm  sgdMo  83gbstggdol  BgLlggdo, WIMM, BMMWIGOO S  Y3530¢9d0,
HMIgdoE IMo3Ls Bomsbom 353939000 JBH0IIGIO0 S J5IBHBOWO 0gm EdMMOEMEOH05T0 QoBIMMDIQ
©5 8990099 ©L53MTo390¢s@. FMbEs om0 JSFMIOMBS - MMsbol Fga3dgeMgEMsby (25 °C-By). 3s0mIMMdOL
9900099 dmbs 83gbstggdol sdmdsgzgds ,Microwave Digestion® ©sddegeol bsdeegdom s 2obobsbmg®s
5M0dbsbol LogHomm gm®ds.

ROGMOJIg05300L 5HOWGO0Eb 33ensg dmbs 505l bodwdgdol swgds 0-60 LA LoM®MBgBy Lme.
005030 s 0-40 LA LoE®IGBY Lma. obgmdo s  FoboloBP3Ms sMOTHLIBOL Loghmm BmEMTs. F9wIR)d0
fomdmagboos b®. 2 -8o s Bob. 3,4. bmgg. 505MOL boooaol 0-60 LI LoMHIgHy sMHOTHLIBOL Ladmowm

8993390005 mgGHmddMHoL m3900 30093 MBOM F9930690)W0s.
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Preparatory works of the phytoremediation method for restoration of arsenic-contaminated soils of Ambrolauri
Municipality /L. Shavliashvili, G. Kuchava, E. Shubladze, M. Tabatadze, N. Buachidze / Transactions IHM, GTU. -
2024. -vol.135. -pp.69-74 - Georg., Summ. Georg., Eng. For many years, arsenic ore mining, processing and
production of arsenic-containing preparations were carried out in Racha-Lechkhumi and Kvemo Svaneti region of
Georgia, which play a negative role in the processes of environmental pollution. Accordingly, they represent a big
risk factor in relation to the health of the region's population and ecosystems. Increased content of heavy metals in
environmental objects (natural waters, soils) are particularly dangerous. The conducted studies revealed different
concentrations of arsenic in soil samples taken in different places of the region, on the basis of which a map of arsenic
contamination was created in the GIS system. As a result, the vulnerable points of arsenic contamination were
identified. According to these vulnerable points, we selected the places for the introduction of the new
phytoremediation technology in Ambrolauri municipality, in particular, in the villages of Abari and Likheti
agricultural fields.
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(0o0mmgme MxMaby ©odMbE7g0Mw0s  bogogboggmwo gobol gdu@®ogagool 100-8g 3o), OH®IgaEms
9mfymds bgds Mx Mol dmfgmdobmsbsgy, s MmIgEms JoM00s©0 BBJE0ss - 39mbol 55¢rgdol 093000
5300905 (bogoglog®garo gobols (CH4: 45-60%, CO2: 35-50% s bgs doz@mdobstgzo, dso dmmol CO, NOx, SOz,
HsS, Hz, H20, O2) - 99&0@oboE0s/ge0myggbgds o6 bgds s Bogoglboy®gwo a5%o, yzgusbso®mo ©sdwdsggdol
29609389, 9903H0MYdS 300005306 5¢&IMbggHvE 3596Gdo [8].

Bob. 1. BeaGoml 6sgsglagtgeo (Google Earth, 2024) - 1. bsgmdo Fyergdol 4 s3Bo/mos HyBbghgmseo, 2.
500306olGMsE30weo Fgbmds; 3. bsgm®o Fymol golvygmsggdol Lolidgds - m3memlidmlo (56 gmbdsombomgdls) 4.
IXOIQY00.

OHMAMOE3 7339 900b03bs, bogm®o  fywgdol gofdgbrolomgol 2018 ol dmgfgm  3mmlidmbols
©565YM0.  5MLYOMO  37MbIMLOL  EIBIEASMOL  FoMToMds  5Mlo3ToMOLO  sIMBBbEs, MOl A5Tms
9JU395BO30500 35039906  Fgofebg  bozwrgddo  gsdmzos  IPYmdMoEb s 90 ©OHMIEg oM
2996d30mboMgdL. Tglsdsdols®, 29oYdGEr 53MEBL FoMmTmoygbl s©0bodbmwmo 3HMdgdol Imy356M9gds,
506 63390 Fywob olygmeggds 396 bgds bogsbogobsgom Jugwdo Bsdzgdobomgzol gob3zmomgbowo
Bo900bs6g fyargdol Lozobmbdgdwm BmMdgdol Fglsdsdobow [9]. 3065096 bogm® Hywagdol oMEwmEwomgdom
bgds bogoglog®geols Lbgmerol 3635¢oxgM90 ©oBbosbgds, 99009890 bogm@o fiywgdo Ma3dm s »geO™m
9000MEYds ©585006dMEMdgo  3mB3mbgbEgdom, sBsLmsb gwgdo F0MIMWOMmIPIL LOHMWsE Bo3gGHOW
LoLEYBs80: bogoglaygMgeol bbgmao - ©os MH9HgM3w956M0/53%0, Tglisdsdols® wbgo os@GImMbggMmeo baergdgdol
890bgg35d0 sMLGIMBL MH7BYMZMsMOOL (Logrgdo®gdol) 2oaglgdols s dObIMMIdMwo ffywwolb LagMomm
39dGHMOTo 03500090 Bsdggdol Gobzo, MMmIgeog megol dbMog Bsgobgds 9. bmGobggol dstrxggbs
Lsbs3oMMBY sGLGdIME dbgdMHog bg3zdo, bewm 999wy 9. braMobggls s wmFobdo, Lsdmewmm 30 b3wgds
GOBLLLYBEOZOHM Ico. 3333560 T0.

L59MsdMOOLM  QodmEEowgds 230639690L, MM M3MLImLoLl  FgomEMmEMmyo0m bogm®o  Hywob
23908960 Ls38om© 9839dBH0560s, MMIEs 50bodbmwo FHgdbmemaool asdmyqbgds MBxmdaLos 3MA3egdlwy®o
doamdom, HMIgmwog awolbdmdl GMmymOE Jodomemo, domEMmyomGo olg LmMmdEOMWO  3OHMEgLYdoL
390myggbgdsl.  s®LgdMmo  sdhdgbo  GH9dbmmmyogdo 15305MmE  IZ0MIPLOMIGOMWOs, OHMYMOEF MO
3BLOMJ300Ls s Labstxo Foboergdol 3Mmbom, oby bgwgmeol Fs@eeo gslioms s FoMdmgdol oo
96963m-sbsbobxgdom. Lbgsslbgs BowE®mgdol, LemMdYBEHIOOLS vy Mg5dE03900L  gsdmygbgds OO
93m@mdol fyeolb golofidgbo, M9agbgMogool 3otMadyg, 93mbmdomMo s 93MEMYMMO MZ5bEBOHOLOM
d0Bob6dgfimboo o6 5M0b. s80EHMI, ELIOLLMZ0L, M350 33935 80dEOBYMYMBL 0og0 BoabdoMmdoIYI 3390
bLeOdY6EYOOL dogdol JodsOmwergdoom [9-17].

B39b0 33e935 Imo3o3L MLY-U G. s53sdol SMIVMOYBMWo Jodoobs s JErgd@®mmdodool 0bbGo@mEdo
3908539099000 B9gdbmarmyool Logwdggebyg dgs®o Logmazszbmg®gdm 6smBgbgdol (39w mbedgdEggwo s
3@0dgHvy0)mgmdmdodom®o gboom domgdmwo [18, 19, 20] ©s 39dsbogmMo© ©s3ds39dwo (bsbm- s
00360~ DmBsdy ©sdmdsggds) bobToMmdomzsbo Bsbm- s Fozmm- LmMdIEGHIBom bogm®o  Fywgdol
23LMB63900L  Fgx3olgdsl,  MB0EroLOL  (bmGoml)  dyso  LoymBsgbmz@gdm  bombgbgdol  dmeroymbby
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9309900 BogMmbol 9993060900l dobbom, HmIgwoa mM0gbGHoMmgdmmos os GHodol bogoglisgtgurgdby
§omdmddbowo bBogmMo fyargdol 3mI3egdum, bgedoboizmd s 9i39dGH0s6 oHogbsBy Lo3obmbigderm
M9RME530900Ld s F0MINEMMEo  93Mmbmdozol 3M0bE039d0L  dgbsdsdols  fywolb MalwyMLgdoLs o
Bo6hgbgdol LMo s MLsBOMbM JoMm3oLsM3z0L.

33930l m309dBHo s IJOMOMEPMY0s
00000656 33306 Md0gEL FoMmdmoybs mdoolol (bm®om) dgs®o Logmasabmg®gdm bsmBgbgdol

30Mbol  Bgho@mMosby Fomdmddbowo bBogmdo yargdol GgbgM3memMgdosb 50gdmwo  bssbsewobm
fgegdo.

3930l 3060390  gB3bg 2022 fiewol  93M0woEsd 2024 (ol OGOl homzwoo  ©s0ygds o
2956bmOE09w©s  ymz9wmz0mo  9Ju39o0E0gdo  MBdoWOoLoL (bmMom) dyso Logmazsbmg®gdm bsmbgbgdol
3m0gmbol GHyMo@MMm05H) s  bbmMOE0gw©s Imfymdowo M7bgM3msMgdol bogmdo fywgddo Loggwg
3060009030, 300OEHEH0X0 fgwol s65grobo@m®ol ,,Consort 6010“ asdmyqbgdom (6sb.2), goBozMM-Jodomemo
356539@®gd0L - t°C, pH, Conductivity, TDS a5%mdgs; sbg3g bogmeo §ywgdol Lobxgdol s@gds o domdo
DMy0gMmo  0bgmo  BoHoZMM-Jodowmo @S F03OMBOMEMYOWEOO  JoBzgbgdErol  QobLsB3Gs, MMIguros
B0®HIoMgdmwos  §goes®mobgdol  (Logoboewobszom) LolbEgdsdo Bsdobstg Fywgdobosmgzgol [9]. 396Gdme,
LosboeoBm bogmMo fgawrgdol Lobxgddo goboloBwgMs: Lodwamogg; pH; gw.as9@MMdy; TSS (dghmboeo
Bofos3gd0); 7962000l JodomMo Bmbdotmgds (1J0); 96200l domdodom®o Bmbdstmgds (5400); sdmbomdo;
1396mo; 3b03gd0; JOHMI0; MMM0; 3500305 (Y309 39O3EbEOLYYseo; Total coliforms; E.coli.

33w930L  gmeg 9GHo30 9MmoEs3©s MBYY-b 6. 5aEedol  9MmIMMYBMwo Jodools s gagdGHmdodool
obbAHoGWGHdo 9900953900 BgdbmEmaool  Logmdggubg  dgeMo  LogmmyoabmgMgdm  bamBgbgdol
(39mnDsdgi33go s 3meodgmaeo) mgdmdodon®o gboom Fowgdwmo ©s bsbm- s dozMm-
BobdoMdsM3560 LmMdIBEJo0m bogmeo fymgdol @sdmdsgzgds LEEHSGH0IWMO 30MHMdgddo: 1-4 5 bLmOdIBEO
(3930l BoFmFobs s 3merodmm3omgbol 656BgbgdoLsYb dowgdwrao dozMm- 40-1200 330 BmIoL s 3o3wol
BoFFoloash Bogdmwo bsbm- 40-100 63 BmTol bobdoMdomzsbo Tobogns), 100 g Lszzwrggzo fgowro,
594m3b69ds: 1 bo, 24 bod s 72 L. 34985390 §gwgddo bszzarg3zo bmMTomgdwo 6ogmogHgdgdolL 3393,
I gddog 9h3965 BR-bBg dowowo 99339 mdgd0 Lafyol bssboerobm fywgddo.

() ©)
B5b. 2. bmGoml Bogaglag®gmo: s. bsggerg bLsdmBacmgdo; d. bogm®o Fymgdol os 53%B0/GgbgMzrysMo (Boex396s
53%d0 - gL3gMHOL LsFagbo L5dMTsmgdo)

LosboemoBm  §gegdol (bogmeo fgowo - Bsbm- s J03Mm- BsbIoMmdsm3560 LmEMdYBEBH0m 38539850 s
053353900l 90093) 565¢00B0o Bodets 999a0 9900Mm@YOOL Fodmygbgdoo:
e 30BH-g§odoMo 35605993HMgd0 - 3mGHIb3E0MIYGHONO JMEO;
e d0m96900, BMYOIOMO MOYBMwo bsghmo, 903 ©s gdd - L39JBHOMIYGHOWo (30393 BGILGHJOOL
2980m99690m) s 3b00gdO - 4M53039EHOWO FgMNMOIdOm;
e 3dodg rommbgdo - MP-AES/ ICP-OES -30b 250myggbgdoo;
o 3030MBOMEMYOWMOO 35M509BHMJO0 - F9HOE SBOIMOHO MOHL30L FgMEOm, J0IMHMOOMEMYOMOO
365 0Bl LobiEgds - IDEXX-0b g0dmygbgdoo.
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0Jb396086GNo B9gagdo ©s yoblixs

000@oboL  (bmoml) 8gsto Logmaobma®mgdm bsmBgbadol 3mwogmbol @gho@mmos®y Homdmddbowo
Bogm®o §gergdol  boggarg s EOdMMOGMOOEO 3330l 89W93g00 330639690L, M JoMOMss© bogm®
9qddo Db-l 50953905 d03OMBOMELMYOYMHO, MMHRBMEO, Bdomaqbmdo s d03MMgwgdgb@co (ddodg
@om®bg00) ©s9500bdMHJdgd0, 39M3M©, BER-L BMMIGOL LT M 0q85GJOs: Bgbmero - 8-xgM, 5005 - 19-
X0, 990 - 20-x 96, NHe* - 24-%q6, Cryso- 2-x96, Pb - 2-x96, Hg - 1,3-x96, Total coliforms - 20-x96 (3b.1).

gboowo 1. mdowobol (bmMom) 9gs®o Logmmysgbmg®gdm  bs®Bgbgdol  3meogmbol  GyModmMmosby
fo®dmgdboemo bsgmeo figmgddo bmyoghoo bmGIomgdmmwo gobogmm-Jodoy®o ©s FozHMdOMEMYOMGHO
©5950063mMgdemols 3903396 mds (2022-2024 ) ©5 BrgMHmmsm ©slisdzgd0 Bsdggdol bm®dgdo (BeoB) [9]

05639690900 | 296BmBoegds | 890980 bob 05h39bgdgeo | aobBmdoergds | dggao | bbb
t °C 29 <40 NH¢* dy/qm 482 20
pH - 7.7 6.0-9.5 Crys dy/qm 1.98 1
TSS dp/e 180 300 Cd dp/e 0.97 1
339bmo dy/qw 1.9 0,25 Pb /¢ 2.05 1
3bodgdo dy/q <5 25 Hg /e 0.67 0.5
#1005 30/ 5 680 300 Total coliforms | MPN/1000¢» 99 800 5000
440 330/ 11 800 600 E.coli MPN/1000¢» 100 -

LEHOGH03MNO 300HMdYdT0 (1-4 3 LemMdY6EO, 100 Iew bs33eg30 Fyowo, oymzgbgds Lbgzswsbbgs MMOL Bsbdowby:
1 bo. 24 bo. 72 bo) 256bmEEogms bs3gegzo (bsfyobo bogm@o) Hywrgdol sdmdsggds 3s3wrol boFmFologsb
Q5 3m03MHMm30¢gbol BoMPgbgdolsgsb dowgdmwo do3Mm- (40-1200 938) s 39300l BoFwmFoliogeb dowgdmwo
Bobm- (40-100 63) BobToMdsM3zsb0 LmMdIEEHJo0m (3bGM. 2). domgdmwo gdudghmodgbdwmao dmbsigdgdol
5656350, BLAHIGHO03MNG 306HMdBT0 MO39 G030l Foz3mm-LmMmdIBEHOL Fgdmbggz5d0, LMMBE00L M3EH0BseGO
bsmolbo doefgmw odbs 24 Losmdo 4% Lm®dI6EHOL godmygbgdom (3bM.2). spbsbodbsgos, M™I LESEGH0IWO
306MHMd90do, 72 Lssool d99ga, bgds 3mI3mbgb@gool 1dbodzbgwm glm®mdE0s (1-2%). 585L0sb, 3s3wol
653 Fologsb domgdmwo Bsbm-lmMdIbGH0m, LEGHOIME 306MdIBT0 11533130 bogmEo fywol ©sdw)dszgdolsl
§o6800gddbgds GgMobyomgdmwo (8ggobvero) blibs®o, Moz dgodewgds s50blbsl Gmwmwo 13oBo3MM-Jodormmo
2390©5dd6930m, Bobm-bmdol bsHJoMdoLS s bogme ffyewgddo sO®LYdIME MEYbM bogMmgdl dmeol (3.9.,
MMM oH0IMOO dsengdol oby 3:0dgMHoBoE0oLs s 3NIgdlgdol Homdmgdbol G9gas).

gbOowo 2. omdowolbol (bmMoml) dgs@o Logmasgbma®gdm  6smBgbgdols  dmerogmbol  GgModmMosby
§503mgddboeo Bogm®o Fyegdol bmyoghmo, bnM3oMmgdmeo goBozMm-Jodon®o ©s 8030Md0MEMy0Mo
585006dMMdwol  LmMdEooL boGolbbo - (39EMEMBsdgiszgeo BoMPybgdolash (1) @ 3merodgmol
B56Bgbgd0oLoysb (2) Forgdme bsbdoMdomgsh dsbsgrgdby (4%-60 blbsto, LEsBH0IMNMO 306H:MDdIDO, LsTsEM
2022-2024 §%)

053969090 bRl G 05399853900 | 530539010 LeEdEOOL L@OdGO0OL
Bogm®o fgwgdo | bogmeo fywmagdo baGolbo (1), baGobbo (2), %
fgegdo ) @) %
1396meo 1,90 0,76 1,13 | 60 40
2005 5 680,01 2 675,28 2993,36 | 53 47
440 11 800,00 4271,60 4932,40 | 64 58
NH4* 482,00 139,78 193,28 | 71 60
Crys 1,98 0,02 0,02 | 99 99
Pb 2,05 0,41 0,82 | 80 60
Hg 0,67 0,01 0,01 | 99 98
Total coliforms 99 800,00 820,00 910,00 | 99 99

3365

396bmOE0gwgdmwo 33935 230h39690L, MMd B396L BogM LESGOIMEG 300MdYITo Losbogrobm Bogm®
f9gwqgddo 40-1200 930 Dmdol mM03g G030l (35300l boFmFolash s 3meodmhm3owmgbols Ba®hgbgdogsb

90090v0) 8030M-bemMBIBAEL (4%) yzgesbyg Fomowo 1gwgdGHoMO™Mds 5J3b dglfogerow ddody dg@Eswgdols
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(Cd Cr, Pb oo Hg: 60-99%) o 6053935000160 §o@dmdmdol 3036H:md0m@mmyon®o 0bogs@mmgdol, 390dm
Total coliforms (98-99%) d005G0. 535L9b, 36093690 M35605 MMHAEMEO s BOMYEMMO sTdOBIMMHYdCGdOL
§3wowo, GMmdgwoms 899339wmds Loggwgy Fywgddo LogyMdbmdws dotmEgds (40-75%) mGMogg Godob
Bobdotmdomgzsbo d03Mm-mMmd96E0L 4o8mygbgdom, mwdas domo 9339w mMds ©sdwYdsgqdol dgdgy MRgds
JoOd0 @5 509853 0s  HPYos®mobgdol  (Ly39BsoBsz0Mm) LoLEgdsdo Bsdobstg  fgwol  Bsdzqdols
B3OS 1533900 bmEMTYOOL (BB) Tglobgd“ FHgdbolzmemo Mgy sdgbEol dmmbmgbgdl. sebodbmwo
30MMdgds gLodwgdgEros 8my35MEIL 3353900 S FIBOWEHOMO (LSSE Y3gws dobstgzol
30b396GHM5305 LMMBYBEH0 93WH30MZ3gWo  sTMTFs3900L 8ggyo® Log®mdbmdmsw 89d30MJdYOs)
9ol FgLsdsdolbo  Gom@gbmds oo LemMBdI6EHOL bgwobsewo  ©sdMTsgqgdom. 9603369wmazsbos,
3659303500 dgmm@ol sbgtazol dobbom LGB0l 3GMMmEglol Gglfagars ©0bsdo3MM 30HMdYdT0. 53
00856000 gd0m 339 PoGIMIOMWO 3003950 33093900l Loxgwmdzgurbg dgodwgds 2539009l 336,
O3 ©0bs303MMH0 300MmdYBT0 (390 Bsdgdzggo bsMBgbgdoLsYsb Fowgdmwo bsbdomdsmgsbo Bsbm-
LOOBYEEOLS S F0oIMM-LLMOHIPEEHOL JHMNMOE0Z0 5dmYgbgdols Igdmbgazsdo, doomfigzs MdowOLOL (BmMom)
394560 LoymBsEbMzMPM  bsMBgbgdol  3meoambol  Bgho@mMmosby  FoMmdmddbowo  bogm@o  Fywgdol

29L5M3900L M3EH0To GO 99093900.
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21. N. Dzebisashvili, G. Tatishvili, D. Dughashvili, ,TREATMENT OF THE LEACHATE BY THE CARBON
MATERIAL OBTAINED FROM POLYMER FRACTION OF MUNICIPAL SOLID WASTE“ CHEMICAL
PROBLEMS 2024, #1 (22), ISSN 2221-8688 33, https://chemprob.org/wp-content/uploads/2023/12/33-44.pdf

UDC: 54.055, 54.064, 67.08, 504.4.054

Assessment of Leachate Treatment by Carbon Nano- and Micro - Sorbents on the example of Tbilisi
(Norio) Municipal Solid Waste Disposal Site/Natela Dzebisashvili, Darejan Tugashvili/Transactions IHM,
GTU. -2024. -vol.135. -pp.75-81. - Georg., Summ. Georg., Eng. The aim of our research was to select optimal
conditions of treatment of leachate generated at the Thilisi (Norio) municipal solid waste disposal site, using carbon
nano- and micro-material/sorbent. For this purpose, on the first stage, from April 2022 to March 2024, a physical-
chemical and microbiological study of leachate was carried out, based on which, some pollutants were identified. The
second stage of the research included the treatment of leachate samples with carbon sorbents of different sizes and
types, under different conditions. The use of the selected nano-size sorbent under static condition is ineffective due to
the formation of a tarred solution by organic compounds. Leachate treatment under static condition with carbon micro-
sorbents (two types: obtained from polymer and cellulose-containing waste) showed that used both types of micro-
sorbents have the greatest selectivity to heavy metals (Cd, Cr, Pb and Hg: 60-99%) and non-fecal origin microbiological
indicators (98-99%). In addition, under dynamic condition, using of combination of nano- and micro-sorbents showed
optimal results.
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UDC: 504.5.054

Investigation of distribution of PM2.5 and PM10 in city Kutaisi atmosphere by experimental observations/N.Gigauri,
A. Surmava, V. Kukhalashvili, L. Intskirveli, N. Beglarashvili / Transactions IHM, GTU. -2024. -vol.135. -pp.82-
87. - Georg., Summ. Georg., Eng. One of the administrative, medical-rehabilitation and cultural-tourist
centers of Georgia St. Air pollution of Kutaisi with PM2.5 and PM10. The data obtained from operational
observations and special experimental measurements conducted within the framework of atmospheric air
pollution monitoring are used for the research. The maximum, minimum and average area of the annual,
monthly and daily changes in the concentration of microaerosols, as well as their spatial distribution in the
city and its surrounding area, have been determined. It is determined that the concentration of PM
particles during the day is almost always characterized by an increasing trend and reaches its maximum
after 20 hours. As a result of experimental measurements, the values of maximum and minimum
concentrations of microaerosols, ranges of concentration changes and areas of relatively strong and weak
pollution of atmospheric air have been revealed.
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food/animal feed manufacturing enterprise/distributor and the rule of implementation of supervision, monitoring
and state control in the fields of food safety, veterinary medicine and plant protection”;
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9. IPCS (2009a). Principles and methods for the risk assessment of chemicals in food. (Environmental health
criteria; 240). Technical report, World Health Organization, International program on Chemical Safety, Geneva;
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Ordinance No. 581 of the Government of Georgia dated November 10, 2015 “On approval of Technical Reglament on
Food Microbiological Parameters”;

Ordinance No. 497 of the Government of Georgia dated November 07, 2016 “On approval of Technical Reglament on
sampling and analysis methods for the determination of mycotoxins in food”;

Ordinance No. 547 of the Government of Georgia dated December 13, 2016 “Technical Reglament on sampling and
analysis methods for controlling the amount of trace elements and contaminants in food”;

UDC: 613.2; 614.31

Review of Food Safety Monitoring System in Georgia in Perspective of Risk Assessment/Analysis/Darejan
Dughashvili, Natela Dzebisashvili, Zurab Tskitishvili/Transactions IHM, GTU. -2024. -vol.135. -pp.92-97. -
Georg., Summ. Georg., Eng. The paper discusses the modern system of food safety monitoring in Georgia. To date,
the limited or lack of appropriate data necessary for quantitative risk assessment is mentioned as a factor hindering
the assessment of quantitative risks associated with food in Georgia by foreign and local experts and interested parties
in the recommendations and conclusions. In addition, some monitoring tools for food safety assessment in Georgia
differ from European and international legislation and accordingly this leads to increased uncertainty. In order to
obtain monitoring data usable for risk assessment purposes, it is proposed to consider European approaches when
developing monitoring programs, including systematic and by project monitoring, during which the compliance of
food/animal feed with the requirements determined by the legislation of Georgia should be studied, as well as non-
normative hazards — emerging risks.
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On the Issues of Developing a Glossary of Basic Ecological Terms in the Field of Earth and Environmental Sciences
/Gunia Garry/ Transactions IHM, GTU. - 2024. - vol.135. - pp.98-101 — Georg., Summ. Georg., Eng. In the recent
period, a number of academic disciplines can be found in higher education institutions, such as, for example,
"chemical ecology”, "engineering ecology", "construction ecology", etc. The analysis of the content of these new
disciplines shows that, often, they consider only certain aspects of environmental protection and nature use, and the
content is far from belonging to ecology. Therefore, we believe that the existence of a dictionary-reference of the
unified terms and definitions of the basics of ecology will significantly contribute to a stricter approach to the use of
the term "ecology" and its derivatives. In addition, it is necessary to discuss the general issues of environmental factors
and their impact, including, in the conditions of the escalation of contradictions in the "man - nature - society"
system, to develop new strategic ways of developing environmental education.

The above-mentioned opinions correspond well with the declaration on environmental education prepared at
the intergovernmental conference held in Thbilisi in 1977 under the auspices of the United Nations, in which the
structure of environmental education systems was established for the first time, both at the local, national and
international levels.
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