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In this issue texts of papers presented at the 69-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, 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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0356500905 [8]. sbgmo 3Omigbo Mgaombdo Asdmofizagl Hywol GglvELgdoL 9339006 dgdEoMgdsL, fgs®mms
5dMMBL, FYoedmdotosggdols s dmbogerosbmdol 99930Mmgdsl, sgMgm3g bbgs Bggo®on® dmgugbgdl, Gog
9939 M5MHYMBomMs© 0dmJdngdL omqdmbyg, LoBmYsmgdoLs s §ggybol 4s630msMgdsBg. gl MHMA 56 dmbgls
Lo FoMMms 35633900 309396300 Mmbolidogdgdol sggad3s s POMMIMS® BoGsMYds.
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153 627. 14. 215. 1

dol 3obsdgms figmol Bsdmbagbols IMsgsmfieom®o ©obsdogs bsgsGmggammdoro/s. doliosdzowo/ LEvy-
ol 300-b LodgEb. Mgg. M. 30gd. —2021- - (.132. -33.5-8. - JoO0.; ©5D.: JoOm., 0bgan., Brmb.

Lodommggeml  80egst  dmol  dobstgms  filgeol  bobxgdol  dMs3s5efeom®  ©s330M39dsms  M0YYdOL
LEASGOLGHOZMNMO 565¢0BOL LBdzgEDBg IBMLEIOWWOs Fomo Lsdrsem IMsgsE oo 360d3zbgwMdgdo

5 4m390feon®o 33e00gdol LoBdeMggdo. Bomo gomgzswolfjobgds sw30agdgwos bsdgsbog®m, bsdgm®bgm
©5 LO3OMgIBH™ MORB0DE0gdd0 [gorbsdgm@bgm gosbasm0dgdgdols s LsdgM@bgm Lsgddosbmdol ULfjmmo

oMM MZ0LS S oMGIML MLOFODBMIGBOLIMZOL. b. 1, rogd). 8.

UDK 627. 1. 215

Perennial Dynamics of Mountain River Water Runoff in Georgia. /Ts. Basilashvili/ Scientific Reviewed Proceedings
of the IHM, GTU. —2021. — vol.132. — pp.5-8. -Georg.; Abst.: Georg., Eng., Rus.

Through statistical analysis of the series of multi-year observations of water consumption of the main mountain rivers
of Georgia, average multi-year values and speeds of annual change have been specified. Their consideration is
essential for proper management of water calculations and agricultural activities in scientific, agricultural and project
organizations and for the environmental safety. Tabl. 1, Ref. 8.
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v953 551.578.46
L5dsMmmMzgemml 060 Ms0mbgdoL HgsglsdodMmmgds s BslsGsMgdgmo bgsglsfobssmdogym
©mbolidogdgdo
Loerwyd3sdg 0., 306399 ., 3Mmdsbody b.

LodoHMz39wmb 3gdbozHo 1bogzg®Lo@gEob 30MHMAgE MmMmEmaool 0blEo@MEo
LodoOmggwm, J. mdoobo. Salukvadze.manana @yahoo.com

LodoOmggermdo, dbmgagwoml  dMsgseo  domosbo  gggybol  dbgoglo, d60d3bgwrmgsbos  ¥bgdMHoz30
39&LEGHMHMEBGd0L MHobIoL gI30MJds S LEMOLIM BMBIdOL FoBLLBPZM..

LodommM39wmL GHIMO0GHMMm00L 56% B353b58080 BIMHPMBJIOMsS OBIMWYO. BIOOGHMMO0L 20% Bgs3900
4m390Hwom®ms© hsdmol, bmwm 36% 500 9d3b L3OO B35390L, OMIgEms dmvyermobyero
BoBmligars OO 536693900 dorom, 5@sd0sbms  AbZIMIWoms S F9GHIM0SWIHO  BIHIWO?
399m0MmBgzs. 1846-2020 Fangdol sbogrgdom sdmoygm  BgogLadodMHmgdom  gsblszmemgdom  sdmMBgmewo
Dodmnmgdo: 1924, 1932, 1956, 1971,1976, 1987, 2006, 2014 {f. D353900L Bsdmbgerol 9ggas© LadsOmggwrmdo
500935 657 50530560, ©0BYMS S BB SLMBOM LoEbMzMmJdgEo Lobwro s bb3goslbgs boggdmds.
00boagbo s gLo3zgmgdgEo Fobs IMmzoo L3y, Lods3d3m B0, bo535IYMBM, SBBMWSGHMO0Y,
©5H0sbs 9EHIMOMEMA0MMO Loym™mol dgbmds, domowro dsd3ol s6dgdo, ogm 3gLol 3geol sbosbgdol
390mbgz935i5. oLYMEMdom 39dBHoMbY PoboaHs BYg s bgbowol dsmgdo, dubgowaggbs s {3Mowagbs
Logmbgero.

LogdoMmM39w ML 0056 Mga0Mmbgddo sOLYdME 135 bgmdsls, 338 alisbergdme 31bd@L, Lorywgum@gbowmm s
L593GMAMmdom abgdl 1882 Bgzs30 gdvdMgds. alvgwgo Lods®mzgwmdo 3 dsMgMdL sbgmo EalsbErgdgdols
L5gMNM  MomEYbmdOlL 63%, bmm  s0IMbsgwgo  LodsGmggwrmdo — 37%. B3z93L5d0d0  EsLIbEYdGdOL
L0dM3W0m sdMoMmBY3s HBgdm 135690 (61 ELbEgdo 3M6JBH0 ©s 314 B3930), B50sEdMosbo 5Fo6s (92
©.3. ©s 161 B3.), ©dgmol dMbozodwo@g®o (45 ©.3. s 83 Bg.), dos JoMomwo (50 ©.3. s 66 Bg.), Igbgoe-
3MIYO0-E0MOLOL boogEHMIMdOM Bl s bBJR6{B0bEsdo (13 ©.3. s 165 Bg3.), s 5.9 (bsb.1) [9].

Avalanche Risk

BLACK SEA

Bsb. 1. Bgsgls8odo s 3m@GHgbEovrMa Bzs3Us80d0 ELsbangdvymo 3v969Egdo
bsgds®onggermdo (9.5ogrmd35d9)

30358000 Bmbol LEBOZMGd0 JNsdo J0dEObsMy 3MMEILIIMB sMOL H395300MGdO. Mg3LLTs bogrgdo,
390990, dmmm Fagddo Gygdo gohgbowo bsbdMgdo, dofjolidgMs, 2oblsgzMmMgdom 30 L3MMIEMEo B3s930
33wob Bgzo3b5d0d0 Bmbol LobEzMadl. bsbgzog GHIMOGHMMOsbHY, Lowsg Bgsgo 20-25 erol dsbdowby o6
Bodmbirems, 0BMmEgds bggdo. Gyol gobsarMgdol, »bgzmmgmosbo Bodm™mols s B3s30L Rsdmligerobmgol bbgs
bglbsg®gamo 306mdgdol 9980b393590, 30, F9MJINL YMBOM OO Bosbo Fosygds, M6 B3zs30

QIMdMIMEGIES MBOM MO39 BIOOBHMM05DY 45965009MMGIL BYgL.
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LodoMMZaWML  BHIMOGHMOO0L  B3o3Lsd0TMMIdOL  boMolbbo 9935939590 B353L530IMMABOL  Mmmbo
5m©YbMdMH030 Fobslinsmgderols dobggom: B3zs30L Fomdmddbols M35wbsBOHOLOM 5JBHOWMO GHIOOGHMMmOOM;
Bodmbmeo  B393900L HoMm©gbmdom BGMMMBOL JMHmMgMEDBY; B30389030M90gd0L MomEIbMmdom FoMmMMdOL
909 Mbg; B353900L Fsdmlizeol LobdoMom gMHm BsBmsMIo s B3sgLsd0do 39M0MEOL babamdewozmdom.
399m0ygm 45bLo3MmMId0m dE0gMo (3 % LEYOMM FoHPMBOB), dwogmo ( 8 %), Lsdmoeom (33 % ), byb@o (12
%) s 96H5B353Lsd0d0 (44%) Gsombgdo [3,4,8].

39GLGHOMAG000  390mfj3gwo  WeMymaomo d99agool dobodmdsdy ilayzsbs db0dzbgumgzsbos
Mob3oL dgx3sLgds o Bgzo3bsdodMMGdOL FgMdOMOOL VMboldogdgdol oygad3s. B3s3bsd0do FHIMHOGHMEMOOL
Dmbomgdolm3zol 930 gdgwos bbgsslbgs bo®Molbol Hob3ol asblsbmz®s. Moy J399sb9ddo Golzol mbgl
bbgoolbgs  300@gMHomdom  2oblbobmaMeggh. dsgowoms®, 83903500580, B3530L ©MEHYIOL  doerols s
3539000 hsdmligerols Lodrmsm EM®oL dobg30m, Jomgdwwos LsdxggMosbo bobEgds: d3oM3gwo Fomgwo
bmbs - oo Lsd®bol Tgdzzgwro bmbss; Tgmeg 3olBgMo bmbs 3mEHIBE0MGs© B35365808 Bmbsbg
909900mgdL; bmenm dgledy MgmGO - MLogMHMbm Bmbss.

1993 §erosb g3em3wman 43994690380, oo dmEmol HMbgmol BgEYML30530, HGoL3OL 5 MBIl gsIM3gmnqb:
5050, IgbOwo, bsdMowrm, FoMso ©s dowosh dwogmo. 3OOGHIM0MTs© JoMIIMEOs OMIOL
LEOBOEIOHMDS.

B396L dogh Lodomm39wml GgHo@dm®oobmgol B3s3bsdodMMgdol boGobbo s B3s3980L Holizolb mby
296LsBOZOHMEO0s ©35389036090900L BIOMBOL (35), V39308 GEHYIOL dogroby (B/F?) s dmboermbgwo
3900930L dobggzom (3bM. 1) [ 10 ]

3b®oo 1. 35@sLEBHHMEgOoL Holi3ol Embg B3s30L sMEYTol dsenols (P ¢/2), B35389336gdgdols
ROmNMd0LS (F, 35)05 dmbiseombgemo dgwgaols dobgwgzgom bsgsmaggenmdo

MHobzol P, F,

N ©mbg &/0? 3 35300 Bsdmligerol 990
503805605 BbbggH3eo, gbemdgdol ¢dbodgbyerm, spMIm3
1 bAbBo <20 <0,5 bol Augdydo Boagdmdgool @s Lbgs @sbosbgds, GH®obL-

3O GHOL ddMomdol gi39Mbgds, GYols s bgbowol dowmgdol
©5H0b9ds, 3M0xzgbs Lodmbeol sbm;gs.

505005bms  AbbggM3o, bol  dgbmdgdols ©s @sdbTsty
B5390mdgd0L  baMggzs, GHMBL3MOEHOL B0  FosaYdY,
996m09gd0L s FoEolvgbgdol sH0sbgds, baMs39d0L o
93069 BIODMIBY BHYob 4565y MH9ds.

2 | LsBgpem | 21-40 | 0,5-1,0

500590565 bgzgM3ero, gzgas Labol (bg, 360, J30mM3060)
Bo00md0ol baMg3zs, 2990w gdol 9539MHbgds, 53EMEGHE6-
3 deogho 41-60 1,1-10 | b3MOAEOL, 2BgdoL, boIdoL IBsbYds, dubgowggbs s
0300wxa9bs Lodmbarol, IMe35¢fe0sbo Babgsgzgdols s GYyol

290650090 ds.
505005bms  Abbggm3o, y4zgws Lobol (50 dmMol 3obos-

39BLs3 - 39B™bob) Ggbmdol BaMggs, Lamzoboabm s Lossg@MIMdoIM
4 6930, >60 >10
S0 3H900L sHB0sbgds, IMIMMdOL FgxrqMbgds, dbbgowagbs o

0300aggbs Logmbeols, batrgeggdols s BHYob 2sbsymMgds.

3bMool (3b6.1.) 3gbmmg aMex50©b 3Hs©0s, HMI 5©sdosbms JblzgM3wl ©s baMaggzsl bgdolidogmo
©MboL B3530L Fsdmligems 0393, BogMod 2oblogMmMgd0m MbH3mMM3w0sb Bodm®mgddo dsmo dslowy®o Bsdmbzgas
39GOLEHMMRBMEO 909000 IN3MGds. B353900L BgEHILMdS, HMIYEms INORMIYEGHO0MEO s 0bsdo3MMo
FobolosmGIWGOOo ,LodoMmM39wmb MMm3zEol H353900L 35oLEHMA0* FoMmdmpqboo [3] dgoMg Bmdobss ©o
000gdmb 505305608 bogmEbEobmzol LsgO®mbgl o6 FoMdmoyabl, Toa®sd Log®mbol 89d33gwos domo
I mEbgero Bsdmliges. s0MsgMmo dzotg Bmdol Bgzs30L FsBmbgsd godmofigos dbbga®3wo s batMggzs
000096 H50mbgdd0. 1882 B35306 100 3/3*-Bg 99BH0 ©sMEHYIOL dogws abbEgd 3169@godo Bsdmlwemo
03539000 8% (49 B3530), bmwm LowgaGHgbom s BosgGHMIMdowrm AHgdbg 4% (29 B3530) 2958605, 51939
100 35-%y 9930 B35309930gd0L FsOMMB0M EILIbEgdE 3996EHdTo 12 B35305, bmem Lssg@EHmImdogrm
3b90%g - 8 Bzs30.

00530060 MbLZsM0 EMMOEIL 3OMdEs 03 LogMEgl BMMYJIM®S, Lsss FbM3MMdS. 094gbgds
3903655300 06O, 0135obobIdEs 3eoToGL, MBJ3s WsbTsxE, 8965dM03 MglmELgdL, Boswsal,
AY9L, §9ob. LodoMmzgEMml o0 dm0560 Mo0Mmbgdol LbEgdgd0 AoBLLZI3 DS ILEZEG bodsMrmzgeml
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LMBGHMM30329w0, GHYB0sbo M0MbgdOL  OLIbEWGdYd0D. FM0sE Ms0Mbgddo sbgmo oLsbEgdgdo gHm
X3IBOS 39300, 3M035wboY3bm3z06ds o0y Ao8MmEEOMYdsT, Mslyg, bbgs LEHodowm® Bm3zwgbgdmsb
905 MMm3ol H353900L Bsdmbgms 0f39300, 39Bs30MMds, MMI LLbEIGdGdO MB3s3L5d00, Jggdol
30(30M, WbgdM® bosfoewrdo sb Jggdol doMTos QobEIsAGdMO s 500 MBEMM bywliogMgen, Boa®sd B3ogLodod
RIOOMOBY. 35bIH0 doBHMb0IZ0w0 ,Lo0fgMs LsdgxrMls LodsM®mMzgEMLo“ SMB0TBsgE.: , 9©sd969896 Labarms
MBoMIIME O IMOZ5wLs BYs s 3MI3MS BOJowms 35096 doffom. Fomowl 3wy 3mMosbls bgs,
30650906 2500mbobsgo MIxMdLa© B3ogLs 339009d0LMZOL, MYV s©IMS 3390, oMb 93009l s 3530
3083Ls Gobo, 06yg30L O 565 S0MPZ30L, 5M539® YL FB3oEgE™ [1].

3obg Lobgdo FmoEsgL bodoMmmM3zgErMml Bool doMoms bgmdgdl. sLgmo bobwgdo Jwrm3sb, ghmo
dgbg300, Lobbogo 35M0L  5EOWgdbgs  gobogadmwo.  B353-09(Yge  LoGoIMMYds, WVIIOEFMBIO0
296530000905 LEHOJooLE OGN vPOWGdDY A965dg60569dL. 30bg-Lobergdo, JoMH0MEIE, JLPEM30
Bosoabg 99bgdms. LodMmzgeml d00sbgool 3mTzMEs Labmgdo 9Mo x3MBs© d930o bgzoL306ms
QOLObEGJO0s. F50oEBM0sE MoF580, oblLogMMMBom 30 Lmg ©gddo 0gm MmMbLsOMWEWosbo, MmOEFIOES
©OM0560 Lobgdo. 309-01990080 - ool 300 EbMOHYo 30830560 3m33agdugdo; bggbmGgmdo -
35390mo© MM 3M330060 3mI3cgdlo, gMTbgNME ©s353d0MdMMO J30m3oMmol LsdbsGmwmosbo s
MomblLMMNY0sbo  3m839000; ToBowdo - mmbLIOMME0sbo dJgom bsggdo mmbzmmbs 3gobg Lobwgdo,
MmIgeos dgbodg LEMMMEWDBY Voo 503560 96 Boos; Bgdm LZsbgmdo, bmg 653MoB Mdymeol 1mydsdwy,
g9y 7-8 LoMCMEosbo 320 3m3305, 9., Wobys FMMY3sd0. gMbmyMsxs0, 3OHMagLmMo dobgow gga9dody
0530L  65960mddo  ,93MWMAO0L  JMWEHWOYW-OLEHMOOMO S LBMEOIMOHO  3OHMOdWIINO0” s©0bodbogs;
»009358605, OHMI  3mI3ms LodMmsgmg Bgdm 135690 OPPMZWMBOL,  BZsgMdOL,  TJHYgHMdols s
035030m8gd0LAD 3330l IOMBOWsEH03000 b5350Bsbgz0 MIZzgwglo GHEMsEOE0JdOL QsBMboGMMgds ©s
"30639glo BMBJ30s MbEs 0gmb, LEdGAME® BMBJ30s 30 FgMMIEO“[2]. LovydgEMme 1987 ol 0s63GMOL
G60290058, GHMIgeog IMmsbol mgdol bmg gs9ddo HB3530L PsBmblzsd Asdmofjg30s, sbErssdgbgdweo
Lobegdo 96000 s ghmo g35MmoL 26 50530560 Logmabwg dgofiods s of Fbmemo LgsbmMo 3mdzo
3905Mbs. 0I0-10505g5Hd0, 3. 565330L5 s bobmlb bgmdgddo 383980560 3ma3wgdbo dofr@gdosbo
Lobeool, 30bg-Lobeol s 30m83900Lsb T9EIOMEs, Fom0 MomEIbMds LsdmEsdwg o0ygm, Lodffbo®me
©EJoLm30L  3m30L Boba®mazgdo 08300m0© 33b3wIds °0 bgmdsdo. Fos JoMmol dmosbgmdo, 0039
5608699 gdol 0gm, 9.§. o060 3mdz9do0.

om0 09880 Logdo®mm39mdo 250HMEs LEFNM-LsPLOWSTMOM 3OHMMEHJdOL HOEHZ0. B532)MH0BLS o
AMEIMOL  ©sgTsBo: 9356580 — ,20MgMd0* S ,3MToMEo®, 13s6gmTo - ,0gMbYeo* s ,3sf30e0,
360530 - ,d5b3sMM”, MdoEOoLboEsd 18 33-0b ITMMYPO® 30 ,BgMb0S . JMOMOEHIOOL  MIgBHILMDY,
»09005600L% 250, B353L590d BMbsdo FEYOSMYIMBL. YobEMZoolfobgdgwos, M 2023 {owb Lodos®mnzgarm,
3060Mm© 3539900560 s oMo AbMREOMm Lsmbowsdmmm ©s LBMMdMMmEOL msz30Lwxzswo LEHowom
bOoool doli3obdgwo Jggysbs 0gbgds. Lgsbgmdo, bl Ms0mbols Fowswdm0sh bmgwgddo: »dbgzsbscdo,
3oBg®mdo, 939MLs s MIAol Mgdolb bemgegddo, 1939 J399cm 13569080 (B YhEHYHA0) Lodsgomm aBgdOL
999690 Mds 3080bsMJMBL, MoE LEMbOEITMEMM B3MOEHOLS s BHBMOL GHMMOBIOL Fob30msEMdL Tgvyfymdl
bob. 59930090905 30530 350590500 Fgbgdol o33s s dmbo@m®mobyol LolEgdol dgddbs [6].

oMM §egddo GwOHolEgdol bogzsol BOHELMb gHmsw B3s3Lsd0dMMIdOL MAMEZgEYmBOL SMSYMHO
390mbgz935 ox30JboMs. Fogow0ms, 2014 ol 6 JoOEL, AgbEool 3mboEodswo@g®Edo, vaawo-wgbEgbol
23905bLZEIWMB, DogoOMl dM0EIE BsBmMlmds Bgzs3ds BOMBYo s gMTsbgwo mmbo  gduE®gdswo
0dbbggM3s. 00539 dMbogodswo@gddo, 2016 Heolb 21 9390090, dobxs-bsodol gbol Imbs3zgmby
390m30wo, MLogOHmMbmgdol dobbom AW YPIMIMOOL  EoLBZgMe©  Bgbom  Fobyeo  ddwmero,
MHMIJoi3 390 03DbMBOS 1Bo93EHMIMdOEIM 4BoLSE s BEHOJooL dbgdLOE, D3o30L BHY39MdsTo 50MhbEs
00?35, 1¥YIEBOIOHME B5bJs65d0 IGHMZgdMo FyH3MYO0 JoMRBYL. 2016 Herol 5 056356, 35379M0s6d0,
B030mbs@obmgol  dBsgdol OML, 2499933503 MMZET0  F9ISAOWGIOL ST Bodmlmends  B3530s
0dlbggm3s 36mdowo Jsdmzgwo Lbmmdm®mEobEo. 2016 ool 12 ©g39009OL bryeml Gsombol Lbmg.
0MdoMHMb MO0 SHIWASBOEs, HMIgdoE aBOL gofdgbsl JEMmEYdM©bIL, B30305 GG, LodgbogMmo
0509399005 @OMMEs© 50dmmBobgl ds0d obdstgds. 2017 fierol 25 mgdg™zsel ,00gmbyarbg* gMmo
3960035690 GHMMoLEGHO I0MY3s, gnMIl AsMRBs F5839mgdds dgdangl. 2018 Hewol 4 056350, Lgsbgmdo,
Lodomm-bsmbowsdnemm  3MemeHE  ,090bnwedy”  mobo  gduBemgdsmmmo  L3mGGOL  dmy3zsmYIEo
InmbosdMg 99035 3933503 M3, Mol B3930L Bodmligws dm3ygs. Lsdds 030 9mHos LGodosl,
bmem B3390 Inygmeowo dgmmbg 5sdosbo 858390 gd0Ls s IO 35BHMEOlL  abIsMYIdOm
239050, Md3zs 030 LYOOMBMESE ©s353s. 2018 Herol 5 0sb35ML, 39sMHT0 dMEIRIMIXO HUIMHOLEHHOO
030mbg0MMO© 4999 A0WEDI6 3MdOL FoTsMMNYWGdo O MM dmfyzgBHowr Bgzsgdo sdmPbbYb.
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UDC 551.578.46
Avalanche hazard in the mountainous regions of Georgia and avalanche control measures./Salukvadze M.,
Tsintsadze T., Kobakhidze N./. Scientific Reviewed Proceedings of the IHM, GTU. — 2022. — vol.132. — pp.9-13. -Georg.;
Abst.: Georg., Eng., Rus

135 gorges, 338 settlements, mountain passes and highways of Georgia are threatened by 1,882 avalanches. There are
63% of such settlements in Western Georgia, and 37% in Eastern Georgia. Reducing the risk of natural disasters and
identifying risk zones is a matter of great importance. The level of avalanche risk, in terms of the area of avalanches (ha),
the impact force of avalanches (t / m2) and the expected result, was determined for especially strong avalanches (3% of the
total area), strong (8%), medium (33%), weak (12%) and non-avalanche (44%) areas. There are reviewed the types of
settlements of mountainous areas and those anti-avalanche measures that will mitigate the damage caused by avalanches
both at mountain ski resorts and on mountain passes and highways.
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35600 2. 3. wo0sH30L s7Bol Igob3z5Mm5d0l LyoIbEHOBOISFOM 3MEIBO, BoOHNMBIOOL 36033690 MdIdO
3935w®a0b (13930 5), MED 1-0b (13930 6), S MED 2-0bL (b3gGHo 7) Jobgzom

Ne Ne 39O my0L ID GoMommdo (30?%)
39Goma0l dobgg00 d4obgzsmols WGI- ob 3550l |mED 1-0L| ®EDH 2-0b
Lgqdol dobgzom|  Lobgeirmads s/sb Ne dobggzom dobggom [Bobgzom| dobggom

1 | 386a SU5V09107001 0.00 0.00
2 386 SU5V09107002 0.09 0.07
3 387 SU5V09107003 0.00 0.00
4 4 SU5V09107004 0.00 0.00
5 5 SU5V09107005 0.08 0.04
6 6 SU5V09107006 0.04
7 393 SU5V09107007 0.05 0.04
: 017
8 391 SU5V09107008 0.7 0.26 0103
9 392 SU5V09107009 0.05 0.04
10 388a SU5V09107010 0.07 0.03
11 388 SU5V09107011 0.17 0.11
12 389 SU5V09107012 0.00 0.00
13 390 SU5V09107013 0.00 0.00
14 395a SU5V09107014 0.00 0.00
15 395b SU5V09107015 0.00 0.00
16 395¢ SU5V09107016 0.00 0.00
17 395d SU5V09107017 0.00 0.00
18 395e SU5V09107018 0.00 0.00
19 395 SU5V09107019 0.04 0.01
20 20 SU5V09107020 0.00 0.00
21 21 SU5V09107021 0.01 0.00
22 22 396 SU5V09107022 1.8 1.03 0.9
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3HH00Esh BsbL, 8. wosbzol sHBdo Js@swmaol dobggom (Lgg@o 5) by 22 dyobzs®o oym, Boom
6o3b3zdo MO0 Lodowm HBmdol (Ne8 s Ne22) s 20 dgoMg 894obgzs®o. 50 ferol G98gy D 1 (LggBo 6)
9tbs(39990000 gHmo bdMswrm d4obgzamo (Ne8) d;3069 894ob3z56M9 IAMIOMPS, bmwm 20 dzoMg dgyobzoMosb
oGRS 3 (N6, N8, Nel1) 56w 8gomg dyobzatmgdol Mosbgo d9930M©s 85%-00m. Mg dggbgds Bse™MdL ogo 6.6 -
56 9g93oms 1.6 30*-0g 96wy 75.8%.-000. D 2 -ob dobgzom (139EH0 7) b oMBgbowos 2 oMy
d9gobgzoM0o (N8, Ne11) s 9000 bsdrmswm dgobgs®o (Ne22). 35000 GoMmmmdo 30639 3900MmEmsb dgsmgdoo 1.6
-6 9990Ms 1.2 302-00g 96w 25%-0m, bergrm bofigol (3s@Eowmaol) dmbszqdgdmsb 8gwasmgdom 39030Ms
81.8%-o0.

9dcmyg30600 9mbo3gdgdo bomow 89¢Y39wgdl, MM osbzol svybols IgobzsMgdol IAMmOIE0s MBO®
06¢)9bLowGos dgmeg 39MHomdo, 300609 30M39¢do. 9G03E, 893303W0s ©35L3300m, BMD 0y Fgbsmbbs
300530l (33¢00gdoL bLoBJotg dmbowwmEbywos, HMA »obwmgl fegddo d. wosbgzol dgobgs@mewo sbo
900sbs gowbgds.

0B Ma0Mo 0d0LY, MMAMGME RGOS . Wosbgol d4obza®wo smHdo 94obzaMgdol gaMss3o0L
©0b659030L 330935 03039 5680dg3M™mdom Fg30Lfogergom 9. 5630l dyobzstrvyeo s9bgdol Igobzamgdol
90gMdsMgmds.

90. 505230l 5Bl dYyobgzstg HoMmBmygbowos Lwyy®. 3 s M. 4-By. dg-3 LyyMsnby HoMdmoyqbowos
Ne23-26 894ob3s6m9d0, Mmdgdog dgdsdgmdgb 9. 333300l dotmibgbs 89653500, 09gmMO sMoa30L 5v9Bdo,
bowe  99-4 Lydomnbg 933300l  TomEbgbs  Tgbszool, bgzl@mgomol  oMog30l  dotxggbs  99gbsgool
90100 9oMoL bgmdsdo dgdstg Ne26 sd@gwerMol s No27 894obzstmgdols mabsdybogtwyemo bGsmo. Ne27
39063560 359dMow0s.

L. 3. 3. 3330l st3bgbs Bgbs35c0l, MMM 5Ma30L 5mBAo dIdsmy dgobgzsmgdo Ne23-26 dgobgsmgdols

30D995c0B3305 ©5 3MBEBHMMHYdO gsblsbEaBMmwo
Landsat-ols 0565935300 Lvy6Homols dobgezom: s — m@ED 1; b - o@D 2

S )

b6. 4. 9¢0. IB3ZMOL JsMzbybs 9653500, bggLXMIMOL 530l JsMx39bs 996350l d¥YLYMsrMOl byMds3o
0ogdstg Ne26 sdmgemse®ols s Ne27 94obzatmols 30bumswobs30s s 3mbEm™mgdo asblisbogmemo Landsat-ols
056593536090 LYHs00L JobgE3z0m: 5 — MED 1; d — MNED 2
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d9-3 3bOodo dmyzsbowos dE. 9Moa30L Bl  YobzaMmgdol LsoIbEGHO0BOIEOM  JMPIOO  ©
RoMHMMdJO0L 3603369mdGO0 35EOXMYoL, MWD 1-0L s MWD 2-0b Jobggz00m.

300 3. . 565330L 59Ol FYobzsMgdol sogbE0R0IsE0M 3MEIO0, BoMMMdIdOL 360336 MdJdO
355¢ma0b (3930 5), HED 1-0b (139E O 6), s VD 2-0b (139G 0 7) dobgEzom

Ne Ne 39&5@myol ID RoMmMdo (30%)

39&SMyoL dobg3z00 dg4obgzstmol WGI- ob 350>@030L | »B 1-0b | mEd 2-0l
bdgdol bebgarfiegds 80bg30m | gobggom |dobgwzom | dobgogzom

dobggom ©5/56 Ne

1 2 3 4 5 6 7

1 23 23 SU5V09107023 0.1 0.024 0.024

2 24 397 SU5V09107024 0.3 0.00 0.00

3 25 25 SU5V09107025 0.2 0.007 0.007

4 26 50U g5w9M0, 399 SU5V09107026 0.8 0.34 0.34

5 27 27 SU5V09107027 0.2 0.00 0.00

9. 565330L 99Bdo 3oBowmaol dobgwzom L 5 yobgstos. dsm MoEbgzdo ghmo  Lsdswm bmdol
(509009 oMM0) s 4 d30Mg IgobgzoMos. 50 fierol 999gy Lodrswm d4obgzsmo oMy d4obgzsMs© IAMIVOMOS,
bem 4 93069 994obzsm0sb oMb 1, 564y 8goMg d4obgzomgdol Momgbmds d9930Mm©s 75%-0m. Mg 99gbgds
BoGMMOMBL 030  1.6-sb Fgdzotms 0.34 30%-0g 96w 78.8%.-0m. 2020 erol 0sbsdyBegdmwo LyyMomol
dobg30m b sMhgbowos 1 9oty dgobzaMo, HMIol BsMMMdOEG Hobs Imbs3ggdmsb dgsmgdoo dbmem
0.04 30%-00> 998306 s.

DMy 3. 565330l 57Y)Hdo MO39 39MH0MPOL 6353w mdsTo IYyobzs6gdol Gotrmnmdo 9gd8zoms 1.6-
6 0.3 30%-00g, Gog 0056 60dbsgl, M@ dg4obgzsMgdol gs@ommdo dgdzoms 81.25%.-om. 8mygzsbowo
9mbs399900 bsmems d93Y39egdl, HMT 3. 569330l Ig4obzsMrme sbols dyobgzsMgd by Jarods@ol dodobaty
33%0gds dE0gH Bgdmddggdsl sbgbl s 89w9agd0 o 3093 LI9Mgbos 30MY gl osbzol bymdsdo ogm.
odo  89230dos  ©o3033600m, OHMI vy FgbombMbs  3wods@ol  33wowgdol  sMLgdMEo  LobdsMy
dboermEbgeros, MM 8. 5M5330L I4obzsMEo s Bo 300093 MRO™ LHMBI JoJMgL.

IV sli33bs

B58MMIdo Fgbfogzeroos sdMmbagegm LodoMmmzgerml dEobsMgms — osbgols s Moa30L  s9Dgdol
99406356900l ©gAMI300L 0653035, 5F0LomM3olL 98 FYobgzsMmero s9Bgdol dmbszgdgdo  STIMIMIIOW0S
3939wmy0sb  (Lofilyobo BmbsEqdndo) s V9gEsMYOME0s MbsdyHogmwo 0bxgmMdsgool Logrdzguby
2496LsBLZOHY 58 84obgz56MgdOL BEYMTMGMBNL B Madom 50 ferol d98ama (bsdwysegm dmbs3gdgdo) s
2020 ol 8amBo0gmdsliosh  (Lsdmemm dmbsggdgdo). dgobgzstrmer smBgddo dyobzs®gdol 0gbEox03zs30s
Bo@oMgdmos  3oGowrmado  s®bgdemo  bdgdol dobgwzom, bemeem  394obzstmgdol  BommmdgdIOL  Tglobgd
39Gomado sOLYdIWMWo YBMLEMBYGOO FobMOGIMOos LYo Lom3mbol 60-0560 ergdol GHM3MAMmIxz0vwo
939000 2o0my9gbgd00.

LodmogEMm S LBAdMEMM  MsbsdRBIgMMEo LwEMsmgdol Jobgzom 2sblsBMzmEos dyobgzsmgdol
3MBEHMMJB0, B3 LadMEMME S50LsbS 53 340bz5MGdOL BsMPMBJOOL MHoibzom 36033bgmdgddo.

50 0 M35M)Mdgd0L dgsMgdsd s Bo@sMgdMds sbseroBds 98396y, HMI d4ob3z5M9d0L IYMIWIEOS
MBOM 0bG9bLomEos dgmeg 39Mmom©do, 3069 306039wdo. gl 50bLbgds MM BoJBHMMom: 3060390, HMI
3w00035@0b (33000 gdsL 5MfMR030 bolosmo 5d3b s IgmMgl IbGMOZ 3e0ds@ob bgdmddgwgds MBG® d06MY
bmdol dgobgzsmgdby MRGM 0bEH9bLoMMO..

dogdo 8mbs3gdgool LESGOLE03MMO BB FoMMOmMgdL, MMI mvy Fgbs@Prbos Jwods@ob
3300 q00L bohds®g mboErm©byeos, HMI “bermgl Hergddo 3. WosH30L s sMLa30L dyobgzs®wo s9bo
d0n0sbs 9obgds.

@oBdgMs@Gwes — REFERENCES
1. IPCC (2018). A Special Report of the Intergovernmental Panel on Climate Change. The Ocean and Cryosphere in
a Changing Climate. Edited by Melinda Tignor, Elvira Poloczanska, Katja Mintenbeck, Andrés Alegre, Maike
Nicolai, Andrew Okem, Jan Petzold, Bardhyl Rama, Nora M. Weyer. Working Group II Technical Report. IPCC,
Geneva, Switzerland.755 p.

24



LEAHW-L 30EOHMIGEHIOMEWMYO00L 0bLEHOGHMEOL bsdgEboghm MIRIOOMYdSO FOMTsms J3Mgdmwo, @&. 132, 2022
SCIENTIFIC REVIEWED PROCEEDINGS OF THE INSTITUTE OF HYDROMETEOROLOGY OF THE GTU, V.132, 2022

2. 300530l (3300 gdol dglobgd Lbogs®mgqermlb dqLsdg gMmgbmero dg@ymdobgds. mdowobo, 2015, msgo 4.1,
33- 122 -133.
3. Lodo®omggwml  dgmmbg  gemzbmwo  9gEymdobgds  3e0ds@ol  (33e0wwgdol  dglobgd  aogtml  Ro®Bm
3mb396300LsI0. MdooLo, 2020, ogo 4.4, a3 310-319.
4. G. Kordzakhia, L. Shengelia, G. Tvauri, M. Dzadzamia. Climate Change Impact on the Glaciers of the Rioni River
Basin (Georgia). Acta Horticulturae et Regiotecturae — Special IssueNitra, Slovaca Universitas Agriculturae Nitriae,
2021, pp. 27-30. DOI: 10.2478/ahr-2021-0006
5. G. Kordzakhia, L. Shengelia, G. Tvauri, M. Dzadzamia. Current Climate Change Impact on the Mtkvari  (Kura)
River Basin Glaciers Degradation, Bulletin of the Georgian National Academy of Sciences. Vol. 14, Ne1, pp. 56-63.
ISSN - 0132 — 1447

. 3 306dob0s, . F9bygw09, 4. 35960, 8. d5dsd0s. 3eods@ol dodobsdy 33wowgdols dmddggds dc.
09M30L 5Bol d4obzs6gd0l IAM305DY. ,d93609MTds S B9Jbmema0gd0*, bydgsbogMm
M9BIOO0MJOSO0 OB, Logsdmdgdenm Labwo ,,¢9dbolzmemo Mboggdlo@g®do®, Lad., md., Ne2 (734), 2020,
33- 9-15. ISSN 0130-7061 Index 76127

7. Xatucsu I'. C. Kparkuit ouepk meicTBUil AByX KOMUCCH 11 ucciaenoBanusa Kasbexkckux neguukos B 1862 u 1863
rr. 3ai. KOPT'O, 1864, xu. 6, Ne 2, c. 220-230.

8. CrarxoBckuit b. M.Kparkas sammcka o gefictBuax B 1865 r. skcnepunum [jd — HCCIeNOBAaHUA IPUYNH

o)

IIPOUCXOXIeHU nepuoandeckoro Kaz6exckoro 3asana. 3an. KOPT'O, 1866, ku.7, BsIm. 1, c.1-28.

9. A6uxTI. B. UccnenoBanue HacTOAIINX U ApeBHUX gefHUKOB KaBkasa ; Otgen 1) OnucaHue HbIHE CYIECTBYIOMETO
JleBIopakcKoro JeHUKA U CIeJ0B AeiCTBUS MPeXXHUX JIeJHUKOB B noiaune Tepexa ; Otgen 2) O ciepax meiicTBus
IIPEXXHUX JIE[HUKOB B fonuHax pek Accst, Hapu-mona u llacuu / I'. A6ux ; Iep. @. don-Komkyn.-Tudruc: 1870.
42 c.

10. Mapyamsunu JI. Y. Ilerecoobpa3HOCTh IlepecMOTpa CYLIECTBYIOIIUX IIPEJCTAaBIeHUN O IajeoreorpaduiecKux
YCJIOBUSX JIEHUKOBOTO BpeMeHHU Ha KaBKkase//Townucu, uszg. Au I'CCP, 1956, 124 c.

11. Iomas B. HI., [Ipobsrmes O. A. Pesynprarsl riafiuonorudyeckux HabimomeHuil Ha snepHukax Kaskasa//Tpypnsr
3axkHWUT'MU, Bomm. 45 (51), 1970, c. 141-146.

12. Mapyamsunu JI. 1., Kyparenanzze I'. M., Jlamxu T. A., Wramsuau 1. B. Karanor Jlegaukos CCCP. T. 9, Brrm.
1, u. 2-6, 3akaBka3se u [Jlarecran, JI: 'mgpomereouszar, 1975. - 86 c.

13. Homas B.III. Karanor Jlegaukos CCCP, T. 9, Bem. 3, u. 1, 3akaBkasse u [larecran, JI: 'mgpomereouszar, 1975. -
9 c.

14. ITomas B.II., Jlpo6srumies O.A. Karamor Jlegzaukos CCCP, T. 8, u. 11, Cepepusiit Kapkas, JI: 'mgpomereouszar,
1977.-71c.

15. ITanos B.[l., Boposux 3.C. Karanor Jleguukos CCCP, T. 8, u. 12, Cesepusrit Kaskas, JI: 'ugpomereounszar, 1977. -
51c.

16. WGMS and NSIDC World glacier inventory. Compiled and made available by the World Glacier Monitoring
Service, Zurich, Switzerland, and the National Snow and Ice Data Center, Boulder CO, USA. Digital media. 1989,
updated 2012.

17. 0. 8963900, 3. 3000dsb0s, 3. 0357900, 0. d535005. 50BMLOZE g0 Lods® 39 ML 30Mg 84obzscmgdol 33¢93s
06593 D5300 ©obEBE0MOH0 Bmboo®mgdol ©s GIS Ggdbmemyogdol gsdmygbgdoom. ,dg3bogegds ©o
A995m@ma0gdo”,  bsdgsboghm  M9BIMH0MYOsEO  gObowro.  Logodmdigderm  bsbero  ,Ggdbogmmo
MboggMlo@gdo, 00., 2015, Ne2 (719), 93. 9-18.

18. G. Kordzakhia, L. Shengelia, G. Tvauri, M. Dzadzamia. Satellite Earth Observations Processing to Determine Main
Characteristics of Small Glaciers of East Georgia. The 4th International Geography Symposium Book of
Proceedings, 23-26 May, 2016, Kemer-Antalya,Turkey. ISBN 978-605-66576-1-04. Turkey, Kemer-Antalya, 2016,
pp. 505-514.

19. G. Kordzakhia, L. Shengelia, G. Tvauri, M. Dzadzamia. Impact of Modern Climate Change on Glaciers in East
Georgia. Bulletin of the Georgian National Academy of Sciences. ISSN — 0132 — 1447. Georgia, Tb., 2016, Vol. 10,
Ned4, pp. 56-63.

20. G. Kordzakhia, L. Shengelia, G. Tvauri, M. Dzadzamia. Research of Glaciers Variation Dynamics in East Georgia
Under the Impact of Modern Climate Change. Proceedings of the Fourth Plenary Conference and Field Trips of
UNESCO-IUGS-IGCP 610 project ,From the Caspian to Mediterranean: Environmental Change and Human

25



LEAHW-L 30EOHMIGEHIOMEWMYO00L 0bLEHOGHMEOL bsdgEboghm MIRIOOMYdSO FOMTsms J3Mgdmwo, @&. 132, 2022
SCIENTIFIC REVIEWED PROCEEDINGS OF THE INSTITUTE OF HYDROMETEOROLOGY OF THE GTU, V.132, 2022

Response during the Quaternary® (2013-2017), 2-9 October, 2016. ISSN 978-9941-0-9178-0. Georgian National
Academy of Sciences, Georgia, Tb., 2016, pp. 96-100.
21. . 3962909, 3. 3nMIsH0s, 3. 13560, 8. d5d5305. 30H0J00 SEsBBOL 5Bl FYobzsMgdOL IMIEEOOL

00659035  3¢0005¢0L  903@0bsMy  (33¢r0wgdol  BMbDY.  ,30OMIYEHIMOMEMAO0LS S J3MEMYOOl
5JBHI@MOO  3OHMBIYIZO0T,  Lodo®mzggml  $Hgdbozm®o  1BoggdLoGIGHOL  30EOHMIYBHIMNOHMELMA00L
0bLEHOEMEGOL IOMIsms 3MGOWMO, bod., 0., 2021, &. 131, a3. 24-31. ISSN 1512-0902,

22. . 996990009, 3. 30OAob0Y, §. 0357M0, 0. d5d500s. LEdFMMS 3o380MHOL IY4obzsHJdOL 5@ swMyTdo dm39dwero
Lodomgzggeml  94obgsmgdol B3sGmMmdol dmbsigdgdol 3mMgddoMmgds. ,d93609Mgds ©s GHggbmemyogdo,
LodgEbogMm MgxgMH0MHIdIO §w9Mboeno. Logsdmdzgdwm Lobwo ,,Egdbozmmo Mbogg®LoGBHO", ™d., 2020, Ne2
(731), a3. 9-26.

53 551.50.501.7
@osbgols s 509330l sHgdols dgobgzsmgdol ©gaMsEsEool ©0bsdngs 30ds@ol dodEobsdy EgEomgdols
agmbbyg / 99bywos ., 30OAH0S ., MZ9IOO §., 3535305 3. E¥y-ol ~300--0b Lsdgsb. Mgxy. IG. 3Bgd. — 2022, -
&--132, -93.19-26. -JoGm. M9b.: Jorom., 0baw., Gb.

50dmboggom  bodo®mgzgurml dobstgms — osbgzols s 96330l dyobgzsMmmo  s9bgdolsmzol
dgLPHogeroos 84obzsMmgdols YAMIoE00L b0 3s. 1565dgxBIzMN LyMmImMgdBY 458mbsbro dgobzstmgdol
096053035305 Bo@9M9gdM0s gnxgowro bodFmmes 35380M0L Jodowmado sOLYdwwo bdgdol dobgozom, bnwm
39406356900L BsMIMdOL IMbs3999000 5OLYdMEO  WYBMLEHMIYPIO AoLHMOHGIM0s Fobwyeo baw3mbol 60-0s60
0900l GHM3MyMox80wwo MG¥)3900L 2o0mygbgdom. LodrmemgEm s LEdMEMM  MsbsdyHIgzMMwo brBomgdol
dobg30m XgH AobLBOZOWWos IYobgzsMgdol FEYdsMHIMBYOO s 500 JMBEHMMIdO, Mo LEdMEWMME® 50Lobs
50 994obgzs6mHgdol BsOMMOJdOL Mogbgom 36083bgemdgddo. dYobzsrmeo s1bgdol 8yobgzaMgdols Tglobgd
Lofigobo  dmbo3gdgdo  98m3MgdOos  35GOWMR0Esb s FgsMGOME0s  MBsdyHIzM o  0bgm®mBsiools
1553199390 A9BLOBOZMWME 53 F4obgzsMdOL BEYMTMHGMBSL ssbErMmgdom 50 Herol dgdamd (Lsdmow g™
9mbs(399900) 5 2020 fierol damdomgmdalosh  (Lodmeomm dmbs3gdgdo). 58 8MToMgmdgdoL 99sMadsd s
Bo@oMgdmeds sboeoBds 983965, MM dgobgzaMgdol 9aMeoEgos MBM® 0b@gbbowm®mos dgmmg 3gMomdo,
300069 30639¢do. gl 50bLBYds MO BoJEHMMOm: 306390 - 3¢0T5GOL (33¢P0WGOSL 5MfiMI3030 bolosmo 5J3L
5 dgmMgl IbGH0g 3eods@ob bgdmgdggds dEoMg dyobzstgd by Ma3dm 0b@Egblom®mos.

UDC 551.50.501.7

Dynamics of Degradation of Glaciers in Liakhvi and Aragvi Basins Against the Background of Current Climate Change / Shengelia L.,
Kordzakhia G., Tvauri G., Dzadzamia M. / Scientific Reviewed Proceedings of the IHM, GTU. — 2022. — vol.132. — pp.19-26
-Georg.; Abst.: Georg., Eng., Rus.

The glaciers degradation dynamics of the glaciation basins of the rivers of Eastern Georgia - Liakhvi and Aragvi are
studied. Identification of these glaciers on the satellite images are performed Glaciers according to the catalogue
schemes of the former Soviet Union, while inaccuracies of glacier areas in the catalogue have been corrected using
topographic maps from the 1960s. The contours of the glaciers are defined according to the intermediate and final
satellite images, which are ultimately reflected in the numerical values of the areas of these glaciers. The initial data
on glacier basins is collected from the catalogue and compared with the state of these glaciers determined based on
satellite information after about 50 years (medium data) and the state of 2020 (final data). Comparison of these
conditions and the analysis conducted showed that the degradation of glaciers is more intense in the second period
than in the first. This can be explained by two factors: first, that climate change is non-linear, and second, that
climate impacts on smaller glaciers are more intense.
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J53. 551.583
9d0bsMg 0mMHol 57Ol 30MMIGEJMOMEMA0MOO 2450Mm33¢93s ol
063 g3Mm06Hgdwmo JsGmngolb LobEgdol 99§dbol dobboo
39356509 b., 30ob3sdg 0., I3MAbsmody o.
LodoMmM39w ML 39db03wmo ¥6039MOLOEYGHOL 30EOMTYEHIMMOHMEWMA00L 0BLEHOGHME0, LodsM™M3gEM, MdOWOLO
knaili1990@gmail.com

Lodommggeml dobsmgoms fyeolb Loghomm MaLwyOLYdOoED (61.4533%) >0dMbogwrgm LadsHmgzg-eml
0093036905 00 MaLwyOLoL dbmerm 21.9% (13.4533%), bowm 9. 0gMPoLs s JMNs0dgmol BEobsdgms
290030 gd0m, 3. 33H33M0L 5BTo MHBgds 11.6 3, sbv LogMomm GgbyGLOL 18.9% [1].

9B 30130900 09BY39gdL, LY LodoMm39wmbmsb dgsMgdom, 50IMbogwgm bodsMmzgwmdo
9ol Lozdom Tomow ©IBO0EOAGDY, Mg Bo¢0doGH0MmYdIEr 30HMdOL MJdbol Lmgwol dgwebgmdol,
30006MHMxbgMgBH030Ls s MBSO 0bBOILEOWIBHOHOL 496300009l Lodo®mzgwml 3 Hgaombdo. 0.
933300L 3060390 F9b5350900©b  8@.0mML,  LsdNswm  IMZsW-Faron@o  Bsdmbogbom, Lszdsme

936000 gdwo - Igbmg 500 M FoMm3L (3H.1).

3bMoo 1. 3. 333360l 053560 F9b5350gd0L LsBwsem IMszsefigrom@o Bsdmbswgbo
9glsds9ol 319643 gdmsb ([2] - ol dobgpgom)
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UDC 551.583

Hydrometeorological study of the lori river basin in order to create system an integrated water resoursces
management. / N. Kapanadze, T. Tsintsadze, |I. Mkurnalidze/ Scientific Reviewed Proceedings of the IHM, GTU. -2022.
V. 132. —pp.27-34.—Georg.; Abst.: Georg., Eng., Rus.

For the development and further application of system an integrated water resources management average values of air
temperature and total precipitation were analyzed for different parts of the lori river basin. The average air temperature in
the upper part of the river is 3° lower than the average temperature of the other two areas. The same trend is observed for
temperature extremes. Precipitation, on the contrary, is maximum in the upper part and decreases with decreasing average
height of the territory. It was found that the maximum amount of precipitation is observed in May, and their average
monthly value in the upper, middle and lower parts of the river is 110, 97 and 90 mm, respectively. The minimum amount
of precipitation (18-29 mm) falls in December-January. During the growing season (V-IX months), the amount of
precipitation is 391, 324 and 305 mm, which is 57, 53 and 59% of the average annual total values.

The dynamics of water consumption in cross-sections at hydrological stations -Lelovani, Orkhevi and Salakhly has been
investigated by months. The natural runoff in the upper part of the river for Lelovani and Salakhli is characterized by a
spring maximum (40-45%) and a winter minimum (11-13%) Downstream of the Sioni reservoir (Orkhevi post), the
maximum (40%) is shifted to July-August, which associated with the maximum demand for water resources accumulated
in the upper main canal and other irrigation systems. In the lower reaches of the river (Salakhli post), the spring maximum
drops sharply by August (3.2% of the annual flow), waterlogging continues until March.
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UDC 551.583
Climate-smart agriculture and agroclimatic features the eastern mountainous regions of Georgia /Meladze M.,
Meladze G./ Transactions IHM, GTU. -2022. -vol.132. -pp.35-38.- Georg., Summ. Georg., Eng., Russ.

Climate-smart agriculture (CSA) is an approach that helps to guide actions needed to transform and reorient
agricultural systems to effectively support development in a changing climate. Regional assessment of agroclimatic
features is important for this. Based on the analysis and statistical processing of data of multi-year (in 1948-2017)
meteorological observations in the eastern mountainous regions of Georgia (Sagarejo, Dusheti, Akhaltsikhe, Dmanisi,
Khashuri) a trend of increase/decrease the duration of vegetation periods, sums of active temperatures (>10°C),
atmospheric precipitations (mm) and hydrothermal coefficients (HTC) have been identified. In order to present these
values clearly, the data of 70-year-long observations mentioned above were divided into two 35-year-long periods. The |
period covers the years of 1948-1982, and the 1l period covers the years of 1983-2017.
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Blizzard in Mtskheta-Mtianeti region according to multi-year data /Pipia M., Jincharadze G., Beglarashvili N. /
Transactions IHM, GTU. - 2022. - V.132. - pp.39-41.-Georg.; Abst. Georg., Eng.,, Russ.

The blizzards of Mtskheta-Mtianeti region has been studied according to the data of 1966-2017, which is based on the
data of 10 meteorological stations in the region. The distribution of blizzards characteristics - number of days and
duration in the region is analyzed. A corresponding table has been compiled, which blizzards the average and
maximum number of days and duration of blizzards according to the respective stations. The dependence of the
duration of the blizzard on the increase in altitude above sea level has been established.
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On the elaboration of a dictionary-reference book of unified terms and definitions of the fundamentals of ecology.
/Gunia G./ Collection of works IHM, GTU, 2022. V132.- Pp,42-46.- Georg. Abst.: Georg., Eng., Russ.

The article examines the issues of sustainable economic development of Georgia associated with modern
environmental problems. It is shown that to tackle the contradictions in the system "Man-Nature-Society", which has
especially aggravated in recent decades, it is necessary to elaborate new strategic ways of developing environmental
education. For this reason, it is important to elaborate a dictionary-reference book of unified terms and definitions of
the fundamentals of ecology and distribute it by print and electronic means. The dictionary-reference book will be
vastly beneficial for the process of teaching as well as learning the fundamentals of ecology in educational institutions
of Georgia.
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UDC 504.5.054

Numerical Modeling of Dust Distribution in the Atmosphere of Thilisi in Winter with Light Westerly and Easterly
Winds. / Surmava A., Gverdtsiteli L., Intskirveli L., Gigauri N. / Scientific Reviewed Proceedings of the IHM, GTU. -
2022. V. 132. —pp.47-54.—Georg.; Abst.: Georg., Eng., Rus.

Using a 3D regional model of atmospheric processes and numerical integration of the transport-diffusion equation of the
impurity was studied of dust distribution in the territory of city Thilisi in winter, with light westerly and easterly
background winds. The main source of air pollution is cars moving along city streets and highways. The features
characterizing the process of dust transport in space in conditions of complex relief have been investigated. The role of
complex relief in the process of diffusion of passive impurities has been studied, zones of increased pollution of the city
have been established. Differences were found in the spatial distribution of atmospheric air pollutants in winter and
summer seasons. The time intervals have been determined when high air pollution is formed or the self-cleaning process
takes place. Changes in dust concentration in time and space in the lower part of the atmospheric boundary layer have been
studied
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3b®owo 1. 30bstygd0l B0, JsBMHIMMEs, 85853965, bGsdo fywmgdol Lsdwsemficnom®o
3oOhmgodon®o dmbsigdgdo (2015-2020 ).

obgMgogb@gdo 900. BME59vM0|8¢.35BMY0ms| B. 35853909 | 9.bMo | BI*
pH 8.15 7.5 8.12 8.25 6.5-8.5
Bgoem8o oblbowo g56ads0, 3302/ 10.8 7.22 8.38 8.75 4-6
005,002/ 1.62 4.18 3.52 1.87 6.0
BoBH®o®gd0-NO2” daN/ew 0.008 0.42 0.57 0.048 1.1
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Bmenggodgdo-SO042Z, B/ 248.6 568.3 259.4 85.8 500
Jem®oqdo-Cl, 9y/en 13.6 28.6 12.8 155 350
3000MHM35MHdMBsE0-HCOs™,dp/ew 245.5 252.45 210 210.8
3owoydo+bs@®morgdo-K+Na 3/ 48.7 56.6 30.04 32.6
dogbomdo-Mg, dp/e 19.9 42.7 25.6 10.2
3owaowmdo-Ca, g/ 110.6 188.5 113 31.4 180
6 30bs-Fe, 3y/ 0.025 0.92 0.58 0.36 0.3
0m05-2ZN, dp/e 0.03 0.96 0.77 0.68 1.0
Lb3oegbdo-Cu, 8/ 0.03 0.92 0.78 0.84 1.0
6039o-Ni, dp/ 0.0002 0.001 0.001 0.-003 0.1
85639680-Mn, /o 0.006 1.12 0.009 0.008 0.1
39000w90-Cd, dp/q 0.0002 0.0066 0.0015 0.0009 0.001

bE3* - BO3OO© L3900 3MbEIBEGHMIG0s BYPIZ0MO fywol GHgdbogmmo Mgawsdgb@ol dgbsdsdolbs
(Lagdo®mz9wml Ims3M™MdOL EY9boMgds Ne425, 2013 {erol 31 93980960, J. 0d0E0LO)
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©500639Mm9d0L 06gdlo gsdmmazmom odbs  gob@EHmmagds 1-ol dobggom:
N
S = Z Ci/MALC (1)
i=t W
Loosg:

Ci 6ol 3000MHMmJodonMo 0bozodm®ol 3mbiagb@®mogos;

MAC 560ob 306OmJodow®mo 3nd3mbgbGHol Brgmvmse© ©ollsdzgdo 3mbigb@Moos;

N 5oL 3583 gddo 459myqbgdo 0bozsEHMMIdOL MomEgbmds.

@b®. 2-80 0dm3gdmeos 0l  3oGmdodommo s  BobogMem-Jodom@mo  0bozsBmMgdol  bmbs,
MmImadog Bzgbol sbMom, 99@Ebogzwgds© @asbslosmgdgb B3zgbl dogh dgembgmwo dobstgqdol fgwol
bstobbl s OHMIwgdoz 990ymddo godmygbgdmer 04690006 Tgliodsdol asdmmgergddo.

3400 2. I0bsHggdol MMM, 35BMYmIEsl, 953539655
©5 3. bOsdolsmzol IgMmBgrmo bsGolbol 0bwozgs@mmgdo

0600035360900 b3

pH 6.5-8.5
7005, 802/cm 6,0
2oblboo 596gds00-DO 4-6
Bo@d®o@o-NO, /e 11
Bo@®s0-NO,_ /e 10
bamfiotga()—NH4 dy/em 0.39

3 -

q;mbq;b@gbo—PO4 dy/em 3.5
630bo-Fe, dy/qm 0.3
0v)005-ZN, /e 1,0
b3ogbdo-Cu, dp/ew 1,0
0o696m30-Mn, 0p/¢» 0.1

35000v9do-Cd, 9p/a 0.001

domadmeo  990003900L  Loggdzgambg 30 obbommo 9obsgadol  3esliogols3ogdo (56w  sdOb-
dmMgdool  bsMolbbol  3sbo) dggsbs  gbMogr  3-do  8miEgdneo  Looggdool dobggom, M®MIYEoE

890053590 gwos  930MMEoMgdBHogol  dogh.

3bM0oo 3. fyerol bsGolbols 3emsliogozszool 898sligds sdobdmmgdols obwgdlgdol 3sdmygbgdom

bgs3omHyemo fgsemo ©5306dGgd0L 0bgdlo fgeol bsmolibols 3grslso
b0 0.2-1.0 1
930690 ©d0bdMMHYdMEO 1.0-2.0 2
5006d9H 530 2.0-4.0 3
00bdwco 4.0-6.0 4
d09gM ©od0bdHdvImo >6.0 5

3o 4-do Fomdmygbowos Bz9bl dog® dgmbgmeo dobs@gqdol, 2015-2020 fergdol 3oMmdodo®o
5 B0H03OH-J0d0MMHO 0600IIGMMIOOL FolisdNswgdmwo 999900, HMIgEms dobgz0m AsbEHMWds 1-0l
09039md0m 58M0MZ5¢s MZOMMPME0 IE0bsMOL ©sd0bdMmgdol obgdbo (S) s Tgbodsdobs dogboFom
5006d99Hgd0L bo®olobols 3aslogozsaos. 9939 Mbs ©s3dobmm olog, MMI 58 GHodol 3gwglzs ImEgdwer
9000b56Mggd0Lsm30L B39l Jgqysbsdo dgldves 306M39wo, MMIgErog d90mmegsHgdmw0s 93MmEoMgd@Eoz0L
dgom@memyool (2000/60/EC) asmzswolfjobgdoo.
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3bMowo 4. J399m JsGneol dobstyrdol (FmerssMo, 35BMYMYES, 3585396, bMST0) 3oMmdodow®mo
060003530900 g5l55375¢n989emo Looggdo (2015-2020 §Y)

obogs@mo 900. MmO | 8.35HDMYMEs | d. 35853905 | I.bMsdo
pH 8.15 7.5 8.12 8.25
005, 0202/ 1.62 4.18 3.52 1.87
§g5¢80 3oblbowo 7obadoo, 302/ 10.8 7.22 8.38 8.75
Bo@®mo@gd0-NO2 dyN/em 0.008 0.42 0.57 0.048
Bo@®aigdo-NOs 83N/ 5.68 26 6.65 9.37
58B60v80-NH,",9gN/qo 0.378 0.988 0.856 1.08
Relgs@gd0-PO, B/a 0.044 0.01 0.07 0.085
M30bs-Fe, 03/ 0.025 0.92 0.58 0.36
0Om0s-ZN, 3y/en 0.03 0.96 0.77 0.68
b3oggbdo-Cu, 9/ 0.03 0.92 0.78 0.84
056996980-Mn, 9p/q» 0.006 1.12 0.009 0.008
390000v900-Cd, 9/ 0.0002 0.0066 0.0015 0.0009

39L50500Ls, FBGHMWgds 1-80 bW 4-00sb FmEgdwo LowoYgdoL dg@sbol dgEgase dowgdwe odbs
03000190 90bsMol ©sd0bdmMgdol 0bgdugdo (b©.5), Mol bsxmdzgwbgs Fgxsles dsmo fFyargdol
boGobbol 3asbo.

3bMoEo 5. sd06INMHYdOL 0bgdugdols dobgrgzom dobsMggdols MMM, JsBMHYMTES,
350953905155 5 btdol Bzgbl doge 9060 3gdvyemo §geol bomolbols 3aslogogds3ogdo

Jdobstyg ©500b6dMMmgdol 0begdlo Pgeol bs@olbols 3emslio
BP0 0.46 1
3oBOJNMo 2.45 3
05053965 0.98 1-2
b©580 0.89 1

MH0amOE 3bgsgm, B3gbl dogH Fgmbgmer d0bsMmggdl ImMol y39wabg Lyygoms (Jasbo 1) asdmys
90bsMg BMssMo, Mmdgmog  oboiol dgatmgdom dEoMg sBmmM3Mygbmwo ©sGZ30MMZL s ol
M9OJ0s I0bstg 0535396M0L ©od0bIMMYdOL [gsHmdy (Bo0bgrmeol 3meodg@Esw®mo bsfs®dm) dob bgws
3390030. 90bstg 35BMmgms, MHmIgeoa d0gobgds 490339 dsbdow By obgmeol gosdsdwydsgzgdgen
LofoMdmb gobfizmog, Mol 89damdsz ob gHmEgds 9. 0585396Msl, 508MmPBEs dOBIMMgdmwo fywol
39493MmM0080  (3wsbo  3), dobsty 05ds3gMs, OHMAgLsg gOHPNEIO06 FE0bsMggdo  3oBOMIMs s
RSO0 5MOL IZ0MIE BB GOl S LYBMS BEOBIHOL 353 JAMM0JdOL B35GB (0.98), sbvy A5l
90sgbods 1-2 3e0sl0. bmerm Mog dggbgds 8eobstg b®msdl, dolo sd0bIMMgdol 0bwgdlo Gmero s0dmbbes 0.89-
0bs, ®53 80990000gdL dobo [gerolb bomolbol 353 gam®osl- Lyroms, 0mdas Jolo dBINMYdOL 0bwgdlo dmml
56 560L I30M9 s00bIMMIOMO Jesliol 3E0bsMmOLOY (Fyeol badolbol 3arsbo 2).

gbo 6-do Pomdmpgboos 58 d0bsmggdol fywol bsmolbobol 3esloyo3sEogdo BgMe©o 3mol
090390000, HMIgerog sbY39 IgLMEgdME0s 93O MEOMYIEH030L INMbMZ69d0L Tglisdsdols.

Bo@otgdmeds 330930005, 035wbsmmog  ©sp3sbsbs, GMI ol ©sdsdobdMmgdgmo  3md3mbgb@gdo,
HIoM3 EBOLOsMGIMBO M6 BmiEgdmwo dobsmggdo Bzgbl dogH FgdBgme 3gMmomdo, 439wsby
05050 50dmPbEbgb dobsty 35DMgMsdo, bmem Y39esbg dswo 3o dobs®g BmsEImmTdo. o3
899bg0s 80bstrg 35853905, doMqdmEro d90ga00 J0MOmMYOL 0dsl, H@3 dobo Fyawrol badolbo »sbarmgzgds
930M9© ©00BIMOHGRWWOlL LESGHMLL, GMmIgedog B39boL sBMom oo fzwowo domdmgol dobsty
3oBMYoIMEsl. Gog dggbgds dobstg b®msAL, dombaegzs dobo brgms fgwol bosmobbol LEs@Gmbobs,
9009080 sd0bIMMmYdOL 0bgbo doagz560d690L, MmI dEobadg bMsdo Tgodwgds Bmaxg® FJormsbermgzogl
930M9© ©d06INMYOMEOlL 3Esllsg 3o (0bowgm sbé. 5-6).

59



LEAHW-L 30EOHMIGEHIOMEWMYO00L 0bLEHOGHMEOL bsdgEboghm MIRIOOMYdSO FOMTsms J3Mgdmwo, @&. 132, 2022
SCIENTIFIC REVIEWED PROCEEDINGS OF THE INSTITUTE OF HYDROMETEOROLOGY OF THE GTU, V.132, 2022

300 6. EB06INMIdOL 0bgJugdol dobgpgzom . 933300l Bmyoghamo dgbszswo Fywol
B396L doge 9060 39dvgemo batolbol 3esliogozs3ogdo

do0bstrg ©3306dm»980L 0bgduo | Fyaol bsMolbol Jesbo 339650 3MEO
RSO0 046 1 bR
35O 2,45 3 50063v)MH 5390
b6sdo 0.89 1 LYBMO
Lbmazos b dgotMg
. 1-2
05853960 0.98 ©3BOBIOGPRT®O

99230005 3mg35m, MM MJaombdo goboggdmo Loffo@dmgdo sbgbgb 9oM339Mw ©OGHZOMIL
9390w doboMggdbg s 9dgsb 250mdobstg Tgodwgds 0mdzsl, GM3 domo TMdomdol bstolbby

00030350 096905 5930009090 58 FE0bIMYIOOL 93MEMR0MO dEYMTIMIMDS.
®@Oo@gMsGHvYMs - References
European Union Water Framework Directive (2000/60/EC)
2. T.C.®ommr Bopma: KonTpons xumuueckoi OakTepHaabHON M pagHalliOHHONW OE30MACHOCTH IO MEXITyHapOIHBIM
crargaptam. CnopaBounuK, “IIpotexTop”, M., 2010.
3. T.C. ®omun IlouBa: KoHTpomp KauecTBa M SKOJOTHYECKOH OE30MACHOCTH MO MEKIYHAPOIHBIM CTaHAApTaM.
CnpaBounuk. “BHUMU cranmapt”, M., 2000
4. TuapoxvMHUYECKHe MOKa3aTelu COCTOsHHs okpykawomiei cpenpl. /Ilog pex. T.B.I'ycesoit/ - M. ®OPYM:
WH®PA - M, 2010
5. Common Implementation Strategy for the Water Framework Directive (2000/60/EC), = Guidance Document No 2,
IDENTIFICATION OF WATER BODIES.
94399  JoMmmol bmaoghmo dobsmol fyeols bsolbol  Jwslioxnozsgool ©oswaghs 3oGmdodon®o
060353 MmM7d0L dobggzom. / b. 395600dy., .853000593000., 9.05d65dY., 3.39F535./ bE¥y-ob 380-b Lsdgsb. M9q.
96).36090. — 2022 --@. 132, 943.55-60. . Jorom. M9b.: JoOro., 0baw., Hls.
LBOG05d0 33¢930L L¥d0gdEgdsm Fg0mRbEI6 I0bsMgggdo BMEWsEsMOo, 35BMIMYs, 85853965 ©s bMSTo,
306500056 0bobo FoMdmoyqbab smdmlbogurgm LodoMmzguml, 3gMdm, 30 §399m JoGmErol doMoms fywob
30 BH9M09OL, HMIGdOE 00YmBgd05E 356339990 S6EGHOHMIMY)bmwo OGHZ0MMZ0L J39d.
6536 ddo dgx5890w9e0s ImEgdwo 3Eobsgdol 4oMm9dmLEsE30mo dgxolgdol IMogsefierosbo (2015-
2020 §%.) 990093900. Lssbocrobm 60dmdgddo  gobolobwzMs  3oOmmjodon®o 3sB39690wgdo (domyqby®o
999963900l BM®3gd0, 3d0dg d9B9wgd0, doMOMIEO 0Mmbgdo) S BoBOIMM-JodoGmo 35M5dgBHMgdo (pH,
099 BHOMPSTGHIOMBS,  JoMOO0sbMds,  °t, FgoewTo  asblbbowo  556305000-DO).  Gopgdmwo  gw9agd0L
L53mdzgbg JgBolis 80bsMggdol 93mEmyoWGo dEYMISMIMdS. Fg0MmMsz5HJOMEo 2obGHMEgdoLs o
0639300 Mo  Jodommo  0sb39bgdegdol  4sdmygbgdom  (flgwol  Bo@Pm  ©oMgdEHogs-2000/60/EC
239035¢0L{0b6gd0m) 2560LsBO3Ms FEBaMYgdOL sdOBIMEMIdOL FoB3gbgdgwo s MoMMgMEo dEobsMol
§9eob bamobbol 3amsbiogogzsisos.
gzgws Lobol 3oGmdodom®mo ©s 130b03m-Jodowmo sbsewobo Bs@oMos msbsdgmmgg dgmmgdol
3990ygbgd0m, HMIGEo3 53054Mmz30egdl s F9glisdsdqds 93MMm3we LEIBEIMEJBL.
30bsB0Tbs305, M dglfogwrowo dEobs®gdosb, Iobstg bEsdo sMoL EHEMbLILIBEOZMM B0bsty, Mo3
3600369 m36500 BOHEOL Loddoml 5JE*I9MdIL.

=

Determining the water quality classification of some rivers of Kvemo Kartli according to hydrochemical
indicators./ N. Buachidze., L. Shavliashvili., E Bakradze., G. kuchava./ / Scientific Reviewed Proceedings of the IHM,
GTU. -2022. V. 132. —pp.55-60.—Georg.; Abst.: Georg., Eng., Rus.

The rivers Poladauri, Kazretula, Mashavera and Khrami were selected as the study subjects, since they are the main water
arteries of Eastern Georgia, particularly Kvemo Kartli, and are under a certain anthropogenic impact.

The paper summarizes the results of several years (2015-2020) environmental assessments of these rivers.
Hydrochemical parameters (forms of biogenic elements, heavy metals, basic ions) and physico-chemical parameters (pH,
electrical conductivity, salinity, ° t, dissolved oxygen-DO) were determined in the analytical samples. Based on the
obtained results, the ecological condition of the rivers was assessed. Using the proposed equation and integral chemical
parameters (taking into account the Water Framework Directive -2000 / 60 / EC), the pollution rate of the rivers and the
water quality classification of each river were determined.

All types of hydrochemical and physico-chemical analysis were performed using modern methods that meet and
comply with European standards.

It should be noted that of the rivers studied, the Khrami River is a transboundary river, which significantly increases
the urgency of the work.
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