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Abstract

The distribution of precipitation in Georgia depends on the geographical location, the nature of the terrain and the
characteristics of atmospheric processes, and is characterized by great diversity. The heaviest precipitation falls on the Black
Sea coast and in those areas of Western Georgia where orographic conditions contribute to the development of ascending
movements of air masses on the slopes of mountain ranges.

In the article, based on data from 35 meteorological stations for the period 2016-2022, the distribution of precipitation by
regions of Georgia was studied, the annual precipitation amount was determined, and regions with heavy precipitation were
identified.

The results obtained will allow the relevant services to carry out preventive measures to mitigate the effects of individual
hazardous natural phenomena (floods, high waters, mudflows, landslides).
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Introduction

Precipitation distribution in Georgia is uneven due to its physical and geographical features. Western Georgia experiences
heavier precipitation than Eastern Georgia.

Frequent and intense precipitation causes natural disasters such as floods, landslides, and other events. In recent years, the
frequency of such events has increased in Georgia, due, among other things, to climate change. For example, on January 11,
2021, heavy precipitation across Georgia caused problems in both western and eastern Georgia. In the village of Bashi in
Samtredia Municipality, agricultural fields and the first floors of residential buildings were flooded, while in Tskaltubo
Municipality, arable land was flooded. In the town of Surami, water penetrated homes. Heavy rains in the village of Latani
in Mestia Municipality caused a rock collapse on a road. Similar events have repeatedly occurred in recent years across
Georgia [1-3;6;9].

Studying precipitation distribution will help us implement preventative measures against natural disasters.

Area under study

The study area is Georgia. Its physical and geographical features, the interaction of the Caucasus Mountains and the Black
Sea, and the different climatic conditions of Western and Eastern Georgia determine the uneven distribution of precipitation
across Georgia.

Materials and Methods

The results of precipitation distribution in Georgia are based on data for 2016-2022 provided by the National Environmental
Protection Agency.

The research is carried out using the methods of mathematical statistics and probability theory widely used in climatology.

Results
Based on the materials on precipitation in Georgia, including data from 35 meteorological stations for the period 2016-2022,
a table of precipitation distribution by the relevant stations (Table 1) and regions of Georgia (Table 2) was compiled.

Tab. 1. Average annual precipitation (mm) in Georgia according to meteorological stations (2016-2022)

Point Precipitation (mm.) | Elevation (m)
Akhalkalaki 670 1707
Khertvisi 565 1250

Keda 2330 256

Tsalka 700 1482

Khulo 1520 923

Bakuriani 980 1700
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Sagarejo 680 772
Kobuleti 2800 10
Borjomi 705 850
Dedoplistskaro 560 800
Telavi 755 490
Akhaltsikhe 650 1029
Thilisi, Digomi 480 520
Khashuri/Agara 620 640
Gori 580 588
Chokhatauri 1750 150
Mta-Sabueti 1230 1246
Tianeti 620 1100
Poti 2170 2
Zestafoni 1350 160
Zemo Chaladidi 1850 3
Magharoskari 810 920
Sachkhere 1080 500
Fasanauri 860 1050
Nokalakevi 1898 140
Kutaisi 1485 120
Zugdidi 1740 100
Ambrolauri 1080 550
Alpana 1160 560
Legakhare 1525 220
Shovi 1280 1600
Luji 1540 1000
Khaishi 795 700
Bolnisi 655 550
Lagodekhi 1200 450

According to meteorological stations, the average annual precipitation rate in Georgia ranges from 480 mm (Thilisi, Digomi)
to 2800 mm (Kobulti, Adjara region).

Tab. 2. Average annual distribution of precipitation by regions of Georgia (2016-2022)

Region Precipitation (mm.)
Adjara 2220
Guria 1750
Imereti 1290
Kakheti 800
Mtskheta-Mtianeti 765
Racha-Lechkhumi and Kvemo Svaneti 1265
Samegrelo-Zemo Svaneti 1600
Samtskhe-Javakheti 725
Kvemo Kartli 675
Shida Kartli 600
Thilisi 480

Based on Table 2, a corresponding histogram was compiled (Fig. 1).
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Fig. 1. Average annual precipitation (mm) by region in Georgia (2016-2022)

Precipitation ranking

Tab. 3. Distribution of Average Annual Precipitation (mm) by Increment in
Georgian Regions, Based on Data from 1961-2022

0-500 Thilisi

501-750 Shida Kartli, Kvemo Kartli, Samtskhe-Javakheti
751-1000 Kakheti, Mtskheta-Mtianeti

1001-1500 Imereti, Racha-Lechkhumi and Kvemo Svaneti
1501-2000 Samegrelo-Zemo Svaneti, Guria

2001 and above Adjara

According to Table 3, we compiled a geoinformation map showing the distribution of average precipitation across Georgia
by region (Fig. 2).
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Fig. 2. Distribution map of the average annual amount of precipitation (fhm) by regions of Georgia,
based on data from 1961-2022
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Discission

An analysis of precipitation data for 2016-2022 showed that Western Georgia is traditionally characterized by heavy rainfall.
However, the frequency of intense and heavy precipitation events in Western and Eastern Georgia is increasing, largely due
to global climate change. Such events pose a significant threat to both agricultural crops and human life. We have examined
individual cases from recent years in various studies. [4-5; 7-8; 10].

Conclusions

As studies have shown, based on data from 2016-2022, Western Georgia receives more precipitation during the year than
Eastern Georgia. The regions of Samegrelo-Zemo Svaneti and Adjara stand out in particular, where the annual total
precipitation is 1500-2000 mm and more than 2000 mm, respectively. Meanwhile, the least precipitation falls in Thilisi
(Eastern Georgia), where it does not exceed 500 mm during the year.

Note: The report on the mentioned study entitled “Precipitation in the territory of Georgia in 2016-2022” was made at an
international scientific conference held in 2025 in Burgas (Bulgaria). - 34th International Conference "Ecology and Safety"
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Precipitation distribution in Georgia according to data for 2016-2022 / Mikheil Pipia, Nazibrola Beglarashvili, Nino
Jamrishvili, Nino Shavishvili / Transactions IHM, GTU. -2026. -vol.139. -pp.67-71. - Georg., Summ. Georg., Eng., Rus. The
distribution of precipitation in Georgia depends on the geographical location, the nature of the terrain and the characteristics
of atmospheric processes, and is characterized by great diversity. The heaviest precipitation falls on the Black Sea coast and
in those areas of Western Georgia where orographic conditions contribute to the development of ascending movements of
air masses on the slopes of mountain ranges. In the article, based on data from 35 meteorological stations for the period
2016-2022, the distribution of precipitation by regions of Georgia was studied, the annual precipitation amount was
determined, and regions with heavy precipitation were identified.
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The results obtained will allow the relevant services to carry out preventive measures to mitigate the effects of individual
hazardous natural phenomena (floods, high waters, mudflows, landslides).
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B5¢rgdgdol gobsfogrgds Logs®mggwml GgMo@dm®mosby 2016-2022 fangdols dmboggdgdol dobgwogzom / dobgon
30g805, BoBodGMMEd B sMs330e0,6 0bm Ks9M0I3z0mo0, bobm BFsg0dz0wo / LEGM-ob 300-0b IOMIsms
3690Mww0-2026.-3).139.-3. 67-71 -Jorm., 09b. Joo., obym., HNML. bogoMmzgemdo bowgdgdol asbsfowgds
©53M30IOMW0s  39MYMR0ME  JEJOIMYIMBsDY, 9090l dbgdsls s  9GHIMLBYHMEO  3OM(3gLYdOL
FobolosmgdWgdHy s bolosMPYds OO FM35RYMM369d0m. Y39ty dwogho bowgdgdo dmol dsgzo
D30l Lobs30MmMBY s LY LodsMm3germl 00 Ms0mbgddo, Loz MMMYMIGoEo 30MMdJd0 byl
fgmdlL dmoms J9gdol BgMMmdgdbg 309MoL Tsbgdol 50Ts35¢0 dMAMmsmdGdOL 4630m5MYd. biGe@0sdo, 2016-
2022 Gangdob 3gMomol 35 39GHgmOmEmyow®o  boymcmol dmbsggdgdool  Lsgmdzguw®y, dgbfagzwrowos
Boangdqgool aobsffoergds bogoMmgqemlb MHgaombgdol dobggom, gobolsBmg®s ferom®o bswrgdgdol Gosmgbmds
5 358Mm3w0b@s dgogho boergdqdol ddmbg Hgaombgdo.dowmgdwyemo 99093900 Lsdrogdsl Jolgdl dgbsdsdols
LodbobME@ABL, @obobmME0gwmb 369396G0Mwo VMbolidogdgdo 39¢3gmeEro bsdodo LGHodow®mo dmgergbgdol

(H9o00MdY, 5E0EYDs, W35M3MGB0, IYPYgMo) 899ago0L TgLodE0MIDELIS.
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Pacnpenesienne ocankoB B I'py3un no xanusim 3a 2016-2022 roast / Muxauua [unus, Hazu6posa Beraapamsuim,
Huno J:xxampumBuian, Huno IMagumBuiau / C6. TpyxoB UTM I'TVY. - 2026. — tom 139. - ¢. 67-71 - I'pys.; Pe3: I'pys.,
Anri., Pyc. Pactipenenenue ocankoB B ['py3un 3aBUCUT OT reorpaduueckoro NoJI0KeHHUs, XapaKTepa MECTHOCTH ¥ OCOOEH-
HOCTeH aTMOC(EpHBIX MPOLIECCOB U XapaKTepHU3yeTcs OONbIINM pa3HooOpa3ueM. Hanbomnplee KOJTHMYECTBO 0CA/IKOB BbIIIa-
JaeT Ha nobepexxbe UepHoro Mopst 1 B Tex paiioHax 3anaaHoi ['py3uu, rae oporpaduueckue yCIoBHs CIIOCOOCTBYIOT pas-
BUTHIO BOCXOASIINX ABMKCHUH BO3AYIIHBIX Macc Ha CKJIIOHAX TOPHBIX XpeOTOB. B cTaThe Ha OCHOBE NaHHBIX 35 METEOpPO-
JIOTUYECKUX cTaHIuit 3a nepuona 2016-2022 rooB M3y4eHO pachpe/esieHne 0CaaKoB Mo pernoHam [ 'py3uu, ompeseseHo
roJ10BO€ KOJIUYECTBO OCAAKOB U BLIABJICHBI PETMOHEBI C OO MIIBHBIMU OoCaJIKaMH. HOJ’Iy‘IeHHbIe PE3YIbTAThI MO3BOJIAT COOT-
BETCTBYIOIINM CIIy’kK0aM MPOBOANTH NMPOPHUIAKTHIECKIE MEPOIIPUSATHS IO CMATYCHHIO TIOCJICACTBUN OTACIBHBIX OTACHBIX
NPUPOHBIX SIBJICHNH (HABOHEHHUH, ITABOJIKOB, CEJIEBBIX ITIOTOKOB, OTIOJI3HEH).
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