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Summary. The location and orographic conditions of Georgia lead to the formation of a variety of climatic and
landscape types. These factors are favorable for formation of natural hydrometeorological phenomena (flooding, landslide,
hurricane, etc.) of different intensity and frequency. The study of all those phenomena needs the processing of long-term
observation series of climatic parameters. The purpose of the presented research is to study the spatial-temporal regulari-
ties of basic climatic parameters in the mountain regions of Georgia. The following statistical parameters and climatic in-
dices were calculated: standard deviation, mean absolute error, temperature extremes, extreme precipitation day number,
repeatability of strong windy days. Between two 30-year periods, the average annual temperature has been increased al-
most everywhere, up to 1 degree; the average increase is 0,5°C. It has been established that for second period there is a
significant increase in the average max air temperature from 0,3°C to 1,2°C. The precipitation regime changes are unstable
in time and are spatially heterogeneous, although they are characterized by some regularity. In particular, the annual rain-
fall in western Georgia is mainly increased, while in some eastern regions — decreased. The average wind speed change
trends seem to be decreased, however maximal velocities are increased. The results may be used in early warning systems.
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Introduction. Georgian relief may be characterized by three sharply expressed orographic elements: in north
Caucasus, in south — Georgian south uplands and lowland or intermountain depression located between those two risings
[1]. This one begins from The Black Sea shore by triangular Colchis Lowland and spreads up to eastern Georgia like nar-
row strip. Between those two uplands small scaled orographic elements are allocated. Such complicated relief has definite
influence on air masses motion in atmosphere lower layers. Mainly west and eastern atmospheric processes prevailed over
Georgian territory. Due to complex orographic conditions and influence of the black Sea in Georgia exist most of Earths
climatic types, from marine wet subtropical climate in west Georgia and steppe continental climate in east Georgia up to
eternal snow and glaciers in high mountain zone of Great Caucasus, and 40% of existed landscapes [2]. Thus those climat-
ic zones uphold the formation of different dangerous hydrometeorological phenomena, namely: hailstone, heavy showers,
flooding, thunderstorm, draughts, sea storms. The economical losses and casualties caused by those catastrophic events are
too notable [2].

Data and Methods. Based on the1961-2021 period data of Georgian hydrometeorological observation net the re-
search for mountainous regions of Georgia (Bakhmaro, Bakuriani, Borjomi, Goderdzi, Gudauri, Khaishi, Khulo, Lentekhi,
Mestia, Pasanauri, Shovi, Stepantsminda, Tianeti) was conducted to reveal the variable nature of the intensity and recur-
rence of the mean and extreme values of the meteorological parameters [3].

Extreme values of climate parameters are more sensitive to climate change than their mean values, however, medium val-
ues often make it impossible to assess socio-economic impacts on different sectors of climate change.

Results. According to the preliminary analysis for whole Georgian territory the precipitation changing regime is

unstable in time and also spatially heterogeneous, although it may be still characterized by some regularity. In particular,
the annual rainfall in western Georgia is mainly increased, while in some eastern regions - decreased, although the nature
of the change in annual rainfall is mostly unreliable and there are no obvious trends according to the comparison of two 30
year periods.
Tendencies to decrease the number of strong winds (=15 m / s) are predominant in the West, while in Eastern Georgia,
their frequency will be observed. It is noteworthy that the number of such days is decreasing in western Georgia - Kutaisi
and especially on the western slopes of the Likhi Range (Mta-Sabueti), where trends were revealed in the summer-autumn
seasons, and in the east, in the Mtkvari gorge, a significant increase is observed. Frequency of strong winds in Gori will be
observed in all seasons, while in Thilisi their annual number increases mainly at the expense of March. The trend changes
maximum in Mta-. Sabueti and Gori and are 1.7 days / 10 years. The frequency of extremely strong winds (=25 m / s)
changes with a similar regularity. In particular, a significant decrease in such days was observed in Kutaisi and Mta-
Sabueti, while the steady increase is observed in Gori, as well as in Poti and other locations too [2].

Discussion. The mean annual, half year and monthly min and max air temperature (Tmax) data are calculated and

range of variability of the mean values of Tmax for the indicated stations is as follows: Mean Year - from 6.6 °C
(Goderdzi) to 16.4 °C (Borjomi); Mean Cold - from 0.0 °C (Goderdzi) to 9.7 °C (Khulo); Mean Warm - from 13.3 °C
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(Goderdzi) to 23.9 °C (Khaishi); Min - from -11.8 °C (Goderdzi) to -0.5 °C (Borjomi); Max - from 23.4 °C (Goderdzi) to
35.0 °C (Borjomi) [3].

Table 1. The mean min, monthly mean, max and mean seasonal values of Tmax (°C) in thirteen locations
of Georgia in 1961-2021

Station Mean Year Mean Cold Mean Warm Min Max
Bakhmaro 8.6 3.0 14.2 -8.2 24.2
Bakuriani 11.3 5.1 175 -5.7 21.7
Borjomi 16.4 9.4 23.5 -0.5 35.0
Goderdzi 6.6 0.0 13.3 -11.8 234
Gudauri 7.8 2.0 13.7 -8.8 25.4
Khaishi 16.3 8.7 23.9 -1.3 33.7
Khulo 15.8 9.7 22.0 -1.6 31.4
Lentekhi 15.8 7.9 23.7 -1.9 345
Mestia 134 5.9 20.9 -6.4 30.2
Pasanauri 14.5 7.4 21.6 -2.9 33.0
Shovi 12.6 5.7 19.5 -5.5 30.8
Stepantsminda 10.6 45 16.7 -5.7 27.4
Tianeti 14.4 7.6 21.2 -1.7 31.6

The mean monthly annual, half year and monthly min and max P values are presented in Table 2.

Table 2. Monthly min, monthly max and mean monthly seasonal P (mm) values in selected locations of Georgia
during 1961-2021

Station Mean Year Mean Cold Mean Warm Min Max
Bakhmaro 130 154 107 9.8 554
Bakuriani 70 59 82 0.5 283

Borjomi 55 48 62 15 181
Goderdzi 110 115 104 7.7 361

Gudauri 128 106 151 0 536

Khaishi 102 108 96 1.0 670

Khulo 117 149 84 0.5 628
Lentekhi 107 110 104 1.3 556

Mestia 82 76 88 1.0 284
Pasanauri 82 59 105 0 353

Shovi 98 85 111 3.4 444

Stepantsminda 62 34 89 0 252

Tianeti 64 42 85 0 277

The variability range of the P mean values for the indicated stations is as follows: Mean Year - from 55 mm (Bor-
jomi) to 130 mm (Bakhmaro); Mean Cold - from 34 mm (Stepantsminda) to 154 mm (Bakhmaro); Mean Warm - from 62
mm (Borjomi) to 151 mm (Gudauri); Min - from 0 mm (Gudauri, Pasanauri, Stepantsminda and Tianeti) to 9.8 mm
(Bakhmaro); Max - from 181 mm (Borjomi) to 670 mm (Khaishi). The P smallest values for Stepantsminda are observed
(24 mm) during January and the P greatest values for Gudauri (185 mm) are observed in May. The variability of the at-
mospheric precipitation monthly mean sum is observed for all study stations (except Bakhmaro, and Bakuriani) in 25 cases
(including for 12 cases - an increase and for 13 cases - a decrease of AP values) [4].

The range of variability of the V mean values for the indicated stations is as follows: Mean Year - from 0.3 m/sec
(Lentekhi) to 4.8 m/sec (Goderdzi); Mean Cold - from 0.2 m/sec (Lentekhi) to 5.4 m/sec (Goderdzi); Mean Warm - from
0.4 m/sec (Lentekhi) to 4.2 m/sec (Goderdzi); Min - 0 m/sec (for all stations); Max - from 2.1 m/sec (Lentekhi) to 10.7
m/sec (Goderdzi).

The smallest V values for all points during January and December are observed (0.1 m/sec, Lentekhi). The great-
est values of V for Goderdzi (6.1 m/sec) in January are also detected.

Table 3. The monthly mean min, monthly mean max and mean seasonal V (m/s) values in thirteen
locations of Georgia in 1961-2021

Station Mean Year Mean Cold Mean Warm Max
Bakhmaro 1.7 2.2 1.3 5.7
Bakuriani 1.3 1.1 15 5.2

Borjomi 0.7 0.5 0.8 2.2
Goderdzi 4.8 5.4 4.2 10.7

Gudauri 1.2 1.1 1.2 3.4

Khaishi 0.9 0.7 1.2 3.7
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Khulo 1.9 2.0 1.7 4.0
Lentekhi 0.3 0.2 0.4 2.1
Mestia 0.5 0.3 0.7 2.2
Pasanauri 1.1 1.1 1.2 2.9
Shovi 11 1.0 11 2.9
Stepantsminda 1.7 1.8 1.6 6.1
Tianeti 1.2 1.2 1.2 4.6

Conclusions. The following may be deduced based on the on the conducted research: The variations of the ATmax
values in the separate points are the following: Bakhmaro - increase of the values of ATmax (July, August), decrease (-1.1
°C, December); Bakuriani - increase (February, March, May-October, mean annual, cold and warm seasons mean);
Borjomi - increase (February-April, June-October, mean annual and warm season mean); Goderdzi - increase (August),
decrease (-1.0 °C, November); Gudauri - increase (March, June-October, mean annual and warm season mean); Khaishi -
increase (March, July-October, warm season mean); Khulo increase (July-September); Lentekhi - increase (July-
September, warm season mean), decrease (-1.3 °C, November); Mestia - increase (April-September, warm season mean);
Pasanauri - increase (March, June-October, warm season mean); Shovi - increase (April-October, mean annual and warm
season mean); Stepantsminda - increase (June-September, warm season mean); Tianeti - increase (March, June-October,
warm season mean).

Totally, the ATmax vValues change from -1.3°C (Khulo, November) to 2.6 °C (Bakuriani, August), amplitude - 3.9
°C.

The changeability of the AP values in the separate points is the following: Bakhmaro and Bakuriani (no changes);
Borjomi - decrease (June and December); Goderdzi - decrease (March, April mean annual and warm season mean);
Gudauri - increase (August, October and cold season mean), decrease (September); Khaishi - increase (April and May);
Khulo - increase (January, September, mean annual, cold and warm seasons mean); Lentekhi - increase (May and June),
decrease (September); Mestia — increase (mean annual and cold season mean); Pasanauri - increase (August, October and
cold season mean); Shovi - increase (October); Stepantsminda - decrease (July, September), increase (October); Tianeti -
decrease (March, May-July, September, mean annual and warm seasons mean).

The changeability of the AV values in the separate points is the following: Bakhmaro — increase (January, March,
May and June); all another station, except Shovi — decrease (all months, mean annual, cold and warm seasons mean);
Shovi - decrease (all months, except April, June and October, mean annual, cold and warm seasons mean).
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YIK: 551.556
Hcnoab3oBaHue CTPYKTYPMPOBAHHBIX AAHHBIX I/ OLEHKHM HNPUPOAHBIX T'HIAPOMETEOPOIOrHYeCKHX
siBJIeHUI B yA3BUMbIX peruoHax ['py3uu /Mapuka Tarumsunu, Uara Camxapanze, Ana [lanaBanaumBuig,
Hana HeOuepunze, Xaryna Onbaxunze-Yaprazus/C6. Tpynos UTM I'TY. - 2025. — tom 136. - c. 105-108. -
I'pys.; Pe3: I'py3., Auri., Pyc.

MecrormonoxxeHue U oporpadudeckune ycioBus ['py3un oOycrnaBiauBaroT GOpMHpPOBaHHE pazHOOOpa3-
HBIX KIIMMAaTU4YeCKUX U JaHAMA(THBIX TUNOB. DTH (PaKkTOphl OJAronpusTHH 111 GOPMUPOBAHUS CTUXUIHBIX
THIPOMETEOPOJIOTHYECKUX ABJIEHUH (HaBOJHEHMs, OIMOJ3HU, yparaHsl U T. A.) pa3iNyHOW MHTEHCHUBHOCTU U
4acToThl. V3y4eHne Bcex 3TUX SBJIeHHN TpeOyeT 00padOTKH MHOTOJIETHUX PAIOB HAONIONSHUH 3a KIIMMaTH4Ie-
CKUMH mapaMeTpamu. lLlenpio NpencTaBIE€HHOTO HCCIENOBAHMS SIBISETCS H3Y4YE€HHE IPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTEM OCHOBHBIX KIIMMATHYECKHUX IIAPAMETPOB B FOPHBIX peruoHax l'pysuu. Paccuu-
TaHbI CIEAYIOIIUE CTATUCTHYCCKHE TapaMeTphl U KIMMaTHYeCKHe WHIEKCB: CTaHAAPTHOE OTKIOHEHUE, Cpe-
Hs1s1 a0CONMIOTHAS OIINOKa, SKCTPEMYMBI TEMIIEPATyP, YUCIO SKCTPEMAJIbHBIX AHEH ¢ 0caKaMu, IIOBTOPAEMOCTb
JIHEeH ¢ CHJIBHBIM BETPEHBIM BO3AyXoM. Mexny nByMms 30-IeTHUMHU NIEpHOJAMHU CPEIHEr0/I0Basl TeMIlepaTypa
MOBBICHJIACh IOYTH OBCEMECTHO, 0 | Tpamyca; cpeanee noseimenue coctasisier 0,5°C. YcraHoBneHo, 4To 3a
BTOPOH MepHoA HaOII0NAeTcsl CYIIECTBEHHOE MOBBILLIEHUE CPelIHEH MaKCUMaIbHOM TEeMIIEpaTyphl BO3LyXa OT
0,3°C mo 1,2°C. U3meHeHus: pexxuMa OCaJIKOB HeCTaOWIIHLHBI BO BPEMEHHU M MPOCTPAHCTBEHHO HEOIHOPOIIHBI,
XOTS U XapaKTepHU3yIOTCsl HEKOTOPOH 3aKOHOMEPHOCTBIO. B 4acTHOCTH, T0/1I0BOE KOJMUYECTBO OCA/IKOB B 3amajl-
HOU I'py3uu B OCHOBHOM YBEJIMYHMBAETCS, a B HEKOTOPHIX BOCTOYHBIX PErHOHaX — yMEHbIIAeTCs. TeHICHINT
M3MEHEHUS CpeAHEH CKOPOCTH BETPa, MO-BUANMOMY, YMEHBIIAIOTCS, OAHAKO MaKCHMaJIbHBIE CKOPOCTH YBEIH-
YUBArOTCH. Pe3y.HbTaTBI MOTyT OBITH MCITOJIb30BaHbI B CHCTEMAX PpaHHETO ONOBCIICHUS.
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