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In this issue texts of papers presented at the 70-th 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
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Konua
COBET MUHUCTPOB CCCP
MOCTAHOB/IEHUE
ot 11 ¢pespana 1953r. Ne 406
Mockea, Kpemnb
Ob OPTAHU3ALIUU TBU/TUCCKOTO HAYYHOUCC/NEOQOBATE/IbCKOIO
TMAPOMETEOPO/IOTMYECKOTO MHCTUTYTA
B uiensx pasBuTMA Hay4YHbIX UCCeA0BaHUI B 061acT rMgpomeTeoposiornn 3akaBKasba U yayULIEHUA rMAPOMETE0POIOrMYECcKOro
obecneyeHua HapogHoro xo3ancTea FpysmHckon CCP, CoseT Munucrpos CCCP NMOCTAHOB/AET:
MNpeaoctaBuTb NNaBHOMY ynpaB/ieHUIO TMAPOMETEOPOIOrMYecKoi cayKbbl npu CoBete Munuctpos CCCP npaBo opraHu3oBaTb B
1953 roay B r.Téunucu Ha 6ase T6UAUCCKOW Hay4yHOMCCNEL0BaTENbCKOW rMApPOMeTeoposiornyeckoit obcepsatopumn T6UnnccKuii
Hay4YHoOMUCCNAeA0BaTeNbCKU1 TMAPOMETEOPONIOTUUYECKUIA MHCTUTYT, BO3/IOXKUB HA HEro:
a) pa3paboTKy HOBbIX U YCOBEPLUEHCTBOBAHME CYLLECTBYIOLMX METOAOB JO/rOCPOYHbIX U KPAaTKOCPOUHbIX NPOrHO30B NOroApl,
arpomMeTeoposIorM4eCcKUX U TMAPOIOrUYECKUX NPOrHO30B, NPUMEHUTE/IbHO K FOPHbIM YC10BUAM 3aKaBKasbs;
6) u3yueHMe MeTeopPONIOrMYECKMX, KIMMATUUECKUX U TMAPONOTUHECKUX YC/I0BUM, UMEIOLLMX 3HAYEHUE ANA CEbCKOro XO3AWCTBa,
NPOMBILINIEHHOCTU, aBUaLUU M 060pPOHbI, U B 0OCO6EHHOCTM BPeAHbIX U ONacHbIX ABNEHMI NOroAbl U FTMAPOJIOTMYECKOrO peXKuma
(rpap, rpo3bl, AMBHU, ceneBble NOTOKWU, MAaBOAKWU, Pe3KMEe M3MEHEHUs TeMnepaTypbl) B C/NOMHbIX reorpapuueckux ycnoBusax
3aKaBKa3bA;

Mpepcepatennp Coseta

MuHucrtpos Cotosza CCCP WU. Cranun
Ynpaensawwuii aenamu
Coseta MwuHucrpos CCCP M. NomasHes
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The history of the development of climate research in Georgia is analyzed. Monographic studies are discussed, which
examine the factors of climate formation in Georgia, generalize the nature of the distribution of individual climate
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LsdbGge  Lado®mzggeml  gvyem3sbm@o  @oggdom  Bsbggomo  dobstggdols  samdgdmmo  MBdbBgdOL
93MM0AHo  LsgO®mbggdo /ambaoxsbodg L., 3. 3M0amos., 2.356ghowsdy/ bGwy-ol  300-0b  IOHMIsms
36090990-2023 -(3.133.-33.19-21. -JosGm., Hgb. Jo0o., 0byw.

UGo@osdo dmEgdmeos LsdbGgm Lod®mgguml MHgaombdo 3w 3560 3mddggdgdom sdmfzgwero
9000bsMgms bgmdgdol 20939%35. 3500 8900939 3w 36mH0 Hgogxnol s FoLmb MmO IRMBJdIEO
50mbgdoL s BHdJOOL HoMIMIMds, HMIgEmsi oo 35033bgwmds 593l LsdbMgo LojoMmzgwrml dbadMog
AIOOGHMM0MO 396300560 gO0LMZ0L. IRMOJOMEO BHOJOO A3MM3930L LETOTMOHMYdSL o6 FoMIMo9696,
0050 Fomo  dbgdsdo  FgbsPbgds  Lag@mbol  fobsdgs  3w0ds@GNMMo,  AgIMOBMEMYOYOHO S
3bOHM3MAgbmMo  bgdmgdgogdol godm. s3obmzol boFHms Fombg ImbodmMobyo o omo sE3s. by
153 Fomgdo 30 MYROMbOL Yb0IoEIH BHJOIOL 5530¢gOL 93N MYPOYE LOBOHJIBL.

UDC 551.583
Ecological hazards of flooded areas of rivers choked with volcanic lavas in South Georgia /Gorgijanidze S. Grigolia

G., Gachechiladze G./ Transactions IHM, GTU. -2023. -vol.133. -pp.19-21. - Georg., Summ. Georg., Eng.

The article describes the blocking of river valleys caused by volcanic activity in the Southern georgia region. As a result of
them, the origin of the volcanic relief and the flooded areas and lakes which are of great importance for the natural
territorial development of South Georgia. Damped lakes do not represent a danger of breakthrough, but Their preservation
in nature is under threat due to climatic, geomorphological and anthropogenic influences. For this, it is important to
monitor and protect them. These works will protect the unique lakes of the region from ecological threats.
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UDC 627.14.215.1

Calculation of the maximum discharges of river freshets in the case of the Vere River ./ Alaverdashvili M., Tsintsadze
N., Kokaia, N., Kiknadze D., Khupenia N./ Transactions IHM, GTU. -2023. -vol.133. -pp.22-25.- Georg., Summ. Georg.,
Eng.

As the observations show, the hydrological regime of the Vere River, in the warm period of the year, as a result of
sudden heavy rains, is characterized by large freshets. Due to global climate change, especially since the 1990s, their
number and intensity have increased. Calculation of the maximum discharges of freshets using Chezy formula is
mainly given in the form of Table 1. In the article, as an example, the calculation of the discharge of the catastrophic
freshet on the Vere River on 14 June 2015 for the adjacent section after the connection of the Napetvrebi ravine is
given by 2 methods - using the Sokolovsky and Chezy formulas, and according to the maximum discharge calculated
at the Napetvrebi ravine for the laboratory section and for the entire Vere river basin using the relative coefficients of
their areas, the values of the maximum discharges of the June 14 catastrophic freshet were obtained in the amount of
477 and 512 mb3/s, respectively. In addition, it should be noted that comparing all three results of the maximum
discharges at Napetvrebi ravine, it can be seen that they are quite close to each other, which indicates the credibility
of the maximum discharges of freshets calculated by us in the laboratory section from the 1990s to the present day
using the Chezy formula.
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Geography of Wetland Areas and Marshes in Georgia /Gulashvili Z, Gorgijanidze S./ Transactions IHM, GTU. -2023.
-vol.133. -pp.26-30. - Georg., Summ. Georg., Eng.

Swamps spread over a significant area in Georgia. They occupy the largest area in Western Georgia in the
western part of the Kolkheti Lowland and comprise 2200 km?, of which 29,000 ha are included within the Kolkheti
National Park and Kobuleti protected areas. They were included in the list of the Ramsar Convention adopted in 1971,
and in 2021 the Kolkheti Wetlands were added to the UNESCO World Heritage List along with the Kolkheti
Rainforests. Wetlands’ role in preserving natural ecosystems and coastal protection is great. The active study of
wetlands in Kolkheti dates back to the 20s of the last century when the research was carried out according to their
distribution, types, origin, feeding regimes, and other parameters. The main goal of the studies was to utilize the
swampy areas for agricultural purposes and, accordingly, to prevent the natural events characteristic of the rivers
passing through these areas, mainly for Rion.

Since the 90s of the 20th century, active research in Kolkheti swamps has decreased to almost zero, due to the
severe socio-political situation in the country, and until now there are almost no scientific activities in terms of
studying their modern condition and geographical components. Modern methods involve their research for protection
and preservation, as well as the introduction of the principles of harmonious coexistence of man and nature. In
addition, it is a necessary condition to develop wetland management plans taking into account social factors.
Therefore, it is necessary to actively renew research in the Kolkheti region and accumulate new knowledge about
wetlands, thus facilitating the implementation of sustainable development plans for the region.
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Assessment of maximum water discharge effect on river bed evolution /Trapaidze V., Bregvadze G., Tsintsadze N.,
Alaverdashvili M., Grigolia G., Gachechiladze G./ Transactions IHM, GTU. -2023. -vol.133. -pp.31-33. - Georg., Summ.
Georg., Eng.

Mountainous relief of Georgia and climate change current trends increase the frequency of catastrophic phenomena
that is manifested in particular in the fact that during intensive pouring rains takes place formation (passing) of water
flows in large quantities and substantial river bed deformations. The main element of calculation of hydraulic
constructions corresponding to these deformations is a value of maximum water discharge, determination of which is
a complicated problem due to a question raised regarding the probability (percent provision) of this value, range of
which is quite large — from 5% to 0,01%. In general, the less is the value of this probability, the more are the material
expenses in the construction process (along with reliability).

Different countries use different approaches when calculating maximum water discharges at the river crossings.
Though, every single case has to be considered on the individual basis, the development of the common methodology,
which gives us a result, close to the maximum to reality is no less important.
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UDC 551
Comparative Analysis of Minimum Discharge for determining environmental discharge, on the example River
Alazani(R.S shaqgriani), Mtkvari (R.S Khertvisi), Faravani(R.S Khertvisi )/Chitadze T./ Transactions IHM, GTU. -2023. -
vol.133. —pp34-37. .- Georg., Summ. Georg., Eng.
Minimal runoff plays a crucial role in designing industrial and domestic water supply, to determine minimal discharge
of water in rivers observation data of winter and summer-autumn seasons are used. There are selected the stations of
rivers which have the longest observed data series. These rivers are Alazani (H/S shakriani), river Mtkvari (H/S
Khertvisi), river Paravani (H/S Khertvisi).
As a result of actual observed data of minimum discharges were allocated to the research rivers, such as:

e 30-day minimum discharge (non-calendar year)

e Instantaneous minimum discharge

e Minimum discharge taken from daily average data.
Nowadays, in Georgia there is no legal basis and corresponding normative-technical documentation for determining
the normative values of discharge of water discharged for ecological purposes which of course is the cause of
numerous problems in terms of conservation and use of water resources. Therefore, it is crucially important to take
into consideration the complex relationship between minimum and environmental flows.
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BmboMmgdol (DY) gs9mygbgds, ®5aob gl BHgdbmemyos bsdmowrgdal 0degzs JOMOOMNSE 0gml
396bomo  dyobzamgdol BEymIsMmgmds O BIOMMOJODY. s3bsBIOL  953EBHMbMToEH  MgL3dwogsdo
sMLgdo d4ob35M9d0lL 1obsdgdmay 8aMmToMgmdol Fglfogus 5EFOWMBIMOZ0 AWSGOMEWMA0MO bIMmEol
3M5MLYOdMOOL oM ©S ©EIY39BEIWO  IMWoBHO3MGO TEYMTMIMBOL  Jom3zoeolfjobgdom, doo MdgBEgL
SMBOWYOY0s  MEDH-0L  LEFMOEGdOm.  Bo@oo  FoMBY3oEMBOL  MEPDB-0l  dsdmyabgdom  sxgbobgool
99406350900l 356obg30lL 33¢g35 9MOL 53 Lodwdomlb doMomso JobHsbo. oo dyobzs®ol M3s6sbgzol
239605 3560LSBEZMYDS FYobzsMob LEWWO BMBOL MHMHOO YoM3ZJWO Je0Bo@HHo LgbsMOl Gotywqddo.

UDC 551.50.501.7

Research of Abkhazian glacier retreat in the context of ongoing climate change using satellite remote sensing
/Kordzakhia G., Shengelia L., Tvauri G., Dzadzamia M., Guliashvili G., Beridze S. /. Transactions IHM, GTU. -2023. -
vol.133. -pp.38-43. - Georg., Summ. Georg., Eng.

Glaciers are the most vulnerable to the effects of climate change on all the ecological systems that exist on
Earth. Thus, their degradation reflects the rate of climate change. The only way to scientifically study the impact of
modern climate change on glaciers is to use high-resolution satellite remote sensing (SRS) since this technology allows
you to simultaneously study the state of glaciers over large areas. The study of the current state of glaciers in the
Autonomous Republic of Abkhazia due to the lack of a local glaciological school and taking into account the current
political situation the study of the glaciers must be carried out by SRS. The research of the retreat of the Abkhazian
glaciers using high-resolution SRS is the main goal of this work. In addition to the retreat of a large glacier, an
approximate date is determined for the complete melting of the glacier within a certain climate scenario.
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Dangerous and unfavorable meteorological phenomena that affect the economy of the Mtskheta-Mtianeti region and the
economic activity of the population are discussed: strong wind, snowstorm, fog, intense, heavy and catastrophic
precipitation, hail. Statistical characteristics of these events (mean, largest, duration, intensity, probability) are established.
The results obtained are recommended for use in planning civil and industrial buildings, communications, power lines and
pipelines, and other works.
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UDC 551.583
Distribution of red beet in high mountain agroclimatic conditions of Georgia /Meladze M., Meladze G./ Transactions
IHM, GTU. -2023. -vol.133. -pp.51-55.- Georg., Summ. Georg., Eng.

Distribution zones of red beet in high mountain agroclimatic conditions of Georgia are discussed. On the basis of
agrometeorological indices, two zones of distribution of red beet are distinguished. The first zone extends from 1400
meters to 2000 meters above sea level, where the sum of active temperatures (>10°C) make 2000-1200°C. The second
zone extends from 2000 meters to 2400 meters above sea level, where the sum of active temperatures (>10°C) make 1200-
700°C. The dates of the phenological phases of red beet and the agrometeorological indices between the phases are given.
For highland conditions, a close correlation (R=0.96) between yield and agrometeorological factors (atmospheric
precipitations, soil moisture and temperature) has been established. According to the mentioned attitude, a red beet yield
prediction equation has been drawn up.
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Catastrophic floods of the river are described. Kura and its tributaries, which caused enormous damage and casualties. It is
noted that the increase in damage is caused by an increase in the frequency of high rains, strong anthropogenic changes in
the underlying surface, as well as a decrease in the infiltration capacity of the soil and the water permeability of river
channels. Under the conditions of global warming, the expected increase in the intensity of precipitation will cause more
frequent catastrophic floods. In order to ensure safety and reduce losses, appropriate preventive measures should be taken.
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Research of the bioclimatic potential of Georgia in the joint works of the institutes of hydrometeorology and geophysics.
[Tsintsadze T., Ghlonti N./ Transactions IHM, GTU. -2023. -vol.133. -pp.62-68.- Georg., Summ. Georg., Eng..

A brief review of the results of the study of the bioclimatic potential of Georgia in joint works of the institutes of
hydrometeorology, GTU and geophysics, TSU over the past 15 years is presented. In particular, data on spatio-temporal
characteristics of such bioclimatic parameters as air effective temperature, Tourism Climate Index, Holiday Climate Index
are presented.
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UDK 551 583

Wind energy resources in Mtskheta-Mtianeti region/Samukashvili R., Diasamidze Ts./ Transactions IHM, GTU. -201.
-vol.133. -pp.69-73.- Georg., Summ. Georg., Eng.

Wind energy characteristics of Mtskheta-Mtianeti region are investigated: duration and repetition of active and
inactive speeds. Regionalization of the region in terms of energy resources has been carried out. It is determined that
the Mtskheta-Mtianeti region is characterized by a wide range of wind energy resources. Here there are conditions
that are profitable not only for the normal operation of low-speed wind turbines, but also for the efficient use of any
type of wind power plant.
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LolLEJIsGOBOMJOIME0s BadMMIgdoL [14, 20] FgLsdsdobo@, MGMIgEos bmME0gwEgds Jnms HMLmOggEol
9om3bmwo  bsdgaboghm gmbool (SRNSF) 0096 ©ox306s6bgdmeo  3GmgdEHol ,,0mbgdMogo Ladodmmgdol
39b9b3Eogdo  Lodommgzggemdo: omEgbmdMmogo  doldEsdgOoL  3EsLOBOIsE0s ©s  LbogMmmbol  Fgxoligds®
(Lo ®ab@m bgwdg 3 yemgds No. FR-21-1808) dobgwgoo.

dmbogdms  9bsobo  Bo@oMs  Fomgds@ozdymo  LEsGHOLAE030L  LEHBIOHEMWO  Fgmmgdol
390mygbgdom [21]. 90moygbgds 89dgao  50b0dgbgd0 @  90MY305¢¥IMHgd0. Max oMol  dsguodsgrMo
360036gmds, Min s®ol dobodser@o 8608369ammds, Average s6ol Lodwgserm 3609369cmds, St Dev sGol
LEBHOBIOEHMO 2obGS, CV sHoL 35M05300L 3mgxogogb@o (Cv = 100 St Dev/Average, %), Count s®ol
2395M33900L MHom@gbmds ( Hangdo), X s6ob fegdo.

HD s6ob Lg@ygzosh omgms Gogbgo fgwofsol mdog Babggs@do (990gmddo bg®yzosb ogms
6o@bgo), HD_Real 560l bgEygz056 @mgms 3sbmdoo Gogbgo, HD_3 ... HD_11 6ol dqLodsdobs, 33maego
L9BHY3096 VYIS Ladrsem Mogbgzo 3,5, 7,9 s 11 fengdobogob.

a s b - §OHx030 Ma0MgLool sbEHmemgdol 3m9n03096¢9d0 HD = a-X + b; R — {6030 3m6Hgwsizool
3099530309630 bgBHY3056 WIMs MoEbgls s Fangdl FmGob: BmdogMo 3memgwsgos (0.5 < R <0.7); sdseo
3Mgo30s (0.3 < R<0.5); m3b0dgbgemm 3memgwsgos (0 < R <0.3).

39093900 FoM0moygbowos sbGowdo 1. s bob. 1-2.

3b®owdol. Homdmoagboos 1yEHYz096 MIMs MoEbgolL LEHIGOLEH0IWMMO TobILOSMYOEGOOL Tglobgd
omdowoldo 1891 — 2021 {engddo. 59539 gbM0owdo 8myzs60¢0s OHMOL Jomomgdme 39Mmomdo bgGYz05b
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©OgMs Hoabgzol Mmdo Abgumgemdol [Hx030 MgaMglool gobdmemgdol 3mgxn03096@gd0l 3608369 ™mdgdo,
9M9gm39 HD-Us @5 X-b mMob 3mMgesoolb 3099303096@30.

3bMowo 1. byEyz096 ELIMs MoEb30L bGsEOLE03MMO FobsliosMYdMGdO MdOOLTo

Variable HD_Real HD_3 HD_5 HD_7 HD_9 HD_11
Max 7 4.7 3.6 3.3 3.0 2.6
Min 0 0 0 0.4 0.6 0.7

Average 14 1.4 1.4 14 14 1.4

St Dev 1.34 0.80 0.63 0.54 0.49 0.44
Cv,% 95.9 56.8 44.9 38.7 34.6 31.4
Count 131 129 127 125 123 121
a -0.00771 -0.00808 -0.00823 -0.00809 -0.00781 -0.00796
b 16.47 17.21 17.53 17.26 16.72 17.02
R -0.22 -0.38 -0.48 -0.54 -0.57 -0.63

HD Real
(=T RV R L R -]

Bsb. 1. gsBbmBogro LigBYzosh mgms Gogbzols 335egdsEMds mdogrolido 1891-2021 fjergddo

MM 3 50 3BOOO 1.-sb b, byEYz06 LWMs MoEbgzol BodlodswrMo 6036w mMdgdo dgeygmdl
7-056 (HD_Real) 2,6-d¢0g (HD_11); 80608s¢owy@o - 0-sb (HD_Real - HD_5) 0.7-dcog (HD_11). 335¢gds@mdols
3053030960 439w sbyg dowacros HD_Real-obmgol (95.9%) s y3gwabg sdsewo HD_11-obmgob (31.4%).

19gBHY3096 IS MoEbzol BHMIbO Mstymazomos (bG. 1, Bsb. 1,2). s3sLmsb, HHgogo Mgadmglool

3M958030963Hd0L dmdMmsgo  bgBHY3z09b  Egms
(3390290500Md0LMZ0L I30Mg© 3bLb3930Nds GMHMTbgMOLYL.

36008369mdgd0 Lsdmoem  Mogbgol  OMOMO

—HD 3 —w—HD 35 —&—HD 7 ——HD 9 —e—HD 11

HD

Bsb. 2. 93m(3330 LgBHY3096 E®YmMs 5@ BHoEb3oL (335¢gdEMDdS Mdoolido 1893,1895, 1897, 1899 s 1901-
56 2021 §ers80g (8glisdsdobsco - 3, 5, 7, 9 s 11 fgero).

3MMgEo3ool 30953030963 d0L 3603369mgbgdol mby M oMol 0.03-bg wmotglbo. HD-Ls s X-U dmMob
3MgEo300L baMobbo d909ga0s. fygowolbogol HD_Real — X: ¢360d3bgem 3mMHgws30s; fyzowobomgol HD_3
— X u HD_5 — X: ©ads0o 30609wo30s; §yzowobmgolb HD_9 — X u HD_11: Dmdogho 3mmgwsazos. bob. 1 s 2-ob
990006905, 0bg3g MMAMOE bGowo 1-0b Jmbs3gdgdo, sh3969dL, M LyEYz06 ®gms Mogbgzol dgmEsgo
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Lodmom OO Lghos g  Hg3M9BIBbEBIGHMWos  Fom0  (335¢gdsEMdOL  396MBEBMTogMHgdol
096¢0x8030MHgd0Lm30L, oMy HD_Real oHmol bg@os.

006065305 51939, MMI FoBmBowo bYEYz06 LgMs MoEbgzol MMOL LgMoobmgolb HD s HD_11
39600MmEOMEMdoL 35803390000 3030 M  ©5033003905. HD_3 ©Mmomo bgHhoolo;mgzol  39M0m@emds
9950096 14 §gerb, HD_5 — 32 fengdo, HD_7 u HD_9 - 31 {jgwo.

mobermgl  9cmdsgodo,  Lodmdomgdol  99gagd0  3sdmygbgdmamo  0dbgds  mdooldo  Lg®Byzom
9mbombywo ©ggdol 0bEghzswmmo 3MHMmabmboMmgdolmgol dmdwgzbm s0fwgmEgdol gs6dsgwmdsdo,
053053003900 ©5330603900L LI 39MOMPIMOOL Q50035¢0LoBIdOM.
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153 551.506.3

19g3HY3096 EgMs MHoEbzol LEHGHOLEH03MMO BsobBo Fgwofosol Mdo bybmbby mdowrolido 1891-2021
H0gddo. /580656583000 5., gEoHdMSA30w0 ., 39MsBbsdg0omo ™., gogos 3./uEw-0b  300-0L  FOHMIoms
3690990-2023.-3.133.-33.74-77 -J56r00., M9D. Jobrom., 0bywn.

§969m@qb0wos mdorolido 1891 §. 2021 §. Herob mdow yHmbdo 1gEY3096 Mgms Gogbzol bGs@obEozweo
sboobBol dg9agdo. Igufogarowos LgEY3z0sb Egms MoEbgzol asBmdowo 9608369wMmdgdOL OMOMO
(3390905MBY, 53Mgm3g LYBHY30906 LIMs MoEbzol IzmEogo Lodrmswm 360d36gwmds 3, 5, 7, 9 s 11 farol
29685300md5d0. 508mPBs, MMI yzgms Fomomgdo 33003300l M0ygd0 woMyYmzBomos @S sVFIOO0s
65030 M9MHgLooL A96EMEWGd0m. 5853MHMMWSE, Hargdl FmMmol s bYBY306 @IMs gobmdowo Gosbgol,
obogg OMamO3 LgAY300 VIMs MoEbgzol J3mEego LsdMsEwmms, §MHR0Z30 JMOYEsE0ol ©™by 0bBMEIdY,
U3 PoLsTMOEgOOL 0535BMbo 0BMHEYds 11 Fersdy (-0.22-sb -0.63-0¢g Iglodsdolo).

UDK 551.506.3

Statistical analysis of the number of days with hail during the warm season in Thilisi in 1891-2021. /Amiranashvili A.,
Elizbarashvili E., Varazanashvili O., Pipia M./ Transactions IHM, GTU. -2023. -vol.133. -pp.74-77.- Georg., Summ.
Georg., Eng.

The results of a statistical analysis of the number of days with hail during the warm half-year in Tbilisi from 1891 to 2021
are presented. The temporal variability of the measured values of the number of days with hail, as well as the moving
averages of the number of hail days for 3, 5, 7, 9, and 11 years, has been studied. It is found that the time course of all the
indicated series of observations is negative and is described by the linear regression equation. At the same time, the level of
linear correlation between years and the measured number of days with hail, as well as moving averages of the number of
hail days, increases as the averaging range increases up to 11 years (from -0.22 to -0.63, respectively).
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Number and duration of blizzard days in Adjara and Guria / Beglarashvili N., Pipia M., Jamrishvili N. / Transactions
IHM, GTU. - 2023. - V.133. - pp.78-81. - -Georg.; Abst. Georg., Eng.

The data on the blizzard for 1993-2022 were studied in Guria and Adjara according to data from 5 weather stations.
The distribution of climatic characteristics of snowstorms - the number of days and duration in the territory of
Adjara and Guria over the past 30 years is analyzed. A corresponding table has been compiled. Graphs have been
constructed showing the change in the number and duration of snowstorms depending on the height of the area
above sea level. The corresponding quadratic equations and the coefficient of determination (R?) are given.
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Study of the spread of PM2.5 in the atmosphere of Rustavi and its environs. /Surmava A., Gigauri N., L.,Intskirveli/
Scientific Reviewed Proceedings of the IHM,GTU. -2023. — vjl.133 .- pp.82-88. —Georg.; Abst.: Georg., Eng.

The distribution of PM2.5 in the atmosphere of the city of Rustavi and its environs was studied under eastern background
light air, gentle and fresh breeze. It has been established that the maximum concentrations of PM2.5 in the atmosphere of
Rustavi are almost always higher than the corresponding maximum allowable concentrations. The trend of hourly changes
in concentrations showed that during the day the concentration of microparticles reaches its maximum in the various period
of the day. Numerical modeling of the local distribution of microparticles carried out in the city of Rustavi during
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background easterly light air, gentle and fresh breeze showed us that the change in the daily regime of relief and
temperature with eastern light air in Rustavi for 12 hours leads to a complex and significant change in the wind speed
directed to land. It forms on the territory of Kvemo Kartli the opposite current of the background wind, which corresponds
to the horizontal circular wind circulation. The value of circulation gradually decreases with increasing height and in the
boundary layer of the atmosphere (600 m above the earth's surface) has the form of a wave disturbance. the picture
obtained with an average background east wind is qualitatively similar to the field obtained with a background light air,
and with a fresh breeze, in contrast to the case of a light air and gentle breeze, the pollution zone covers most of the
simulation zone.
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Remediation of landfill sites using Georgian zeolite (80% clinoptilolite)./. Buachidze N,.Eristavi D,.Shubladze E /
Transactions IHM, GTU. -2023. -vol.133. -pp.89-95.- Georg., Summ. Georg., Eng.

in the study, an inventory of natural landfills located in some regions of Georgia was carried out. The degree of soil
contamination of their territories (as well as adjacent territories) with such heavy metals as Cu, Zn, Pb, Cd, Hg was studied.
Using Georgian zeolite, a study was conducted in the direction of improving the quality of given contaminated soils (in
particular, in the area of a landfill cleaned by mixing a sorbent). Based on a comparative analysis, it was found that
Georgian zeolite (80% clinoptilolite) has a positive effect on the quality of the soils we studied and, therefore, significantly
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The paper considers a range of issues related to the main tasks of environmental pollution monitoring. It is shown that
the magnitude of errors in the calculations of the averaged data from the analysis of single observations is 60-99%. As the
averaging periods increase, the error values decrease. For a reliable assessment of the distribution of impurity
concentrations and obtaining scientifically substantiated conclusions, it was found necessary to have observational material
for at least 5-10 years. Based on the analysis of the data of meteorological observations and the physical and geographical
features of the regions of the study area, calculations were made of the frequency of meteorological elements that
determine the conditions for the dispersion and accumulation of impurities, and the distribution of
"dangerous" meteorological conditions, which makes it possible to assess the degree of their impact on the level of
pollution of the natural environment
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UDC 002.637; 631.4

Study of arsenic contamination of soils of Ambrolauri municipality - /L.Shavliashvili, G.Kuchava, E.Shubladze,
M.Tabatadze/Transactions IHM, GTU. -2023. -vol.133. -pp.100-105.- Georg., Summ. Georg., Eng.

In 2022, the level of arsenic contamination of soils as a result of exposure to hazardous industrial waste containing arsenic
from Rachi Mining Chemical Plant was studied in Ambrolauri municipality. In particular, a study of arsenic contamination
of the soils of the villages of Uravi, Abari, Likheti and Sori, Oni, Utsera, Shovi, Nikortsminda, Ambrolauri and Shaori
reservoir was conducted. Soil samples were taken from the exposure sites of arsenic factories (Uravi 1 and Uravi 2); from
agricultural fields (Sori, Abari, Likheti); From recreational (Ambrolauri, Nikortsminda, coast of Shaori reservoir) and
background (Utsera, Shovi, Oni) places. Soil samples were taken at 0-5 and 5-20 cm depth in June and October. Points
highly contaminated with arsenic in the soil have been identified and hazard indices have been calculated. 19 at-risk soil
sampling sites were identified with hazard index (HQs>1) due to high arsenic concentrations. According to the comparison
of the results of the conducted research, the soils of Uravi are the most contaminated with arsenic.
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Current 150(pA) Test Date Current 150(pA) Test Date
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UDC 551.511

Evaluation the influence of local orography on the dynamics of turbulent air flow of the Atmospheric surface layer
for certain regions of Georgia. /Khvedelidze Z., Tatishvili M., Zotikishvili N., Samkharadze I. Transactions IHM, GTU.
-2023. -vol.133. -pp.112-116.- Georg., Summ. Georg., Eng.

There are many micro-regions on Earth in which the study of evolution hydrometeorological processes is relevant and has
great practical value. Such regions include various caverns, highways, open mining areas, Hydropower plant construction
areas. To study local events in such areas in order to set the assignment special theoretical and model approach is given in
the paper. The mathematical justification of this approach is presented also case studies and calculation procedures are
given. The materials presented in the article will explain, substantiate and give practical value to the physical and climatic
features that characterize the local area and are useful for interest persons involved.
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UDC 551.583

Classification of hazardous events according to international standards. /Kapanadze N.i, Tatishvili M., Mkurnalidze 1./
Transactions IHM, GTU. -2023. -vol.133 . -pp.117-123.- Georg., Summ. Georg., Eng.

One of the most important areas of disaster risk reduction policy is the creation of a unified management system that must
comply with international standards. To this end, the Sendai Framework for Action for 2015-2030 was discussed, including
the development of risk management mechanisms for natural and man-made, small and large, frequent and rare, immediate
and slowly developing disasters at all levels (global, regional, national and local) and in all areas. A list of hazards
approved by the WMO Technical Group was reviewed, the names and definitions of which were agreed by its participating
countries. In the existing list, 302 threats are classified by types of threats, conditions of occurrence, type of events and
main consequences, grouped into eight classes and presented in the table. The names of the threats in the list are
standardized, which makes it possible to compare regional and global threats. While the list of hazard classifications is
important for identifying and responding to disaster riscs, it is not definitive and needs to be rewievedand updated regulary
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The article discusses the main means of protection against frost: overcrown sprinkler, undercrown sprinkler, smoke, wind
turbines. Also mentioned are some protections that are more applicable in small areas. European projects were considered,
within the framework of which the modernization of frost protection systems was carried out based on the use of the latest
digital technologies. In areas of vineyards and orchards, sensors are placed that measure the necessary climatic parameters.
The data is transmitted to computer centers, where, with the help of special prognostic models, an operational, operational
frost forecast is issued. This enables farmers to organize protection in a timely manner.
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The tourism sector of Georgia has great potential. The development of the regional tourism industry has become
especially relevant in the last period. For the development of regional tourism, it is necessary to define the marketing
strategy of the country, through which the market opportunities of this or that field are revealed. Climate change in
each of these regions, based on the analysis of recent climate data and future scenarios, creates different perspectives
for long-term tourism planning.

In conclusion, it can be said, that in order to assess the impact of climate change on the tourist-recreational
potential of the area, it is necessary to quantitatively evaluate the expected changes in climatic parameters in the
future. The concentration of greenhouse gases in the atmosphere will increase global temperatures, However, it is less
known what specific manifestations this will lead to on a regional scale. For this purpose, global and regional climate
models were used.
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