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§obodgdatg  3Mdmwdo  Ggbveos  30OMAYGHIMOMEm™aool  0bbGoGMGoL  68-9  dsobol
Lsdgsbogtm bgbosbg dmbdgbowro dmblgbgdgdo, dodwgbowo 30MMIGEHIMOMEMYO0Ls ©s J3MEMAO0L
3JBPMOO  3OMdEMYF9d0Lsdo.  dgbsdsdobo  LGsGH0gdo  TmEgdMwos 890y LodgsbogMm  dodom-
0MEgdsms  dobgz00m:  IGGHINOMEMY0s,  JX0TOGHMEMY0s,  53MMIIGHINOMELMP0S,  30QOHMEIMY0S,
3w035@0L (330 gds, 396906H030 oMMl sd0BIMGYdS.
36M90Mwo  9963m0360@05  ami30b03MM, 29MMOBOME s 93MEmao®  dg3boghgdsms  Lbgoalibgs
630 908539 396096 gd0Ls Qo 139(30900LEHJOOLSMNZOUL, 3530L@MI6GOOLS Qo
©MJEHMM6EJOOLMZ0L.

In this issue texts of papers presented at the 68-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.

B Hacrosimmii cOOpHHMK BKIIOYEHBI TEKCTHI JIOKJIAJO0B, 3aCiIylIaHHBIX Ha 68-0if Malickol HayuyHOH ceccun
Wucrutyta ['mapomereoposiorny, TOCBSIICHHOW aKTyaJIbHBIM —IIPOOJeMaM TI'HIPOMETEOPOJOTHH M OKOJIOTHH.
CooTBeTCTBYIOIIME CTAaThU JaHbl IO CHEOYIONIMM HAy4YHBIM HANpaBICHHUAM: METEOPONOTUs, KIMMAaTOJIOTHs,
arpoMeTEOPOIOTUs, THIPONIOT K, U3MEHEHHE KIIMMaTa, 3arpsA3HEHUE TPUPOTHON CPENBL.

COopHUK IpeHa3HA4YEH AUl YUCHBIX M CIIEIHAINCTOB, pabOTAIOIINX B Pa3IMUHBIX 00IACTIX TeoPU3HIECKUX,
reorpa)MueCKUX 1 3KOJOTHIECKHX HAyK, MaruCTPAHTOB U JOKTOPAHTOB.
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306560l BsbgMa39000m 350mf3gmero OO0 s Fsm J3M3939005b 5353806MYdMEO
B5Bemgmg30 Fysedmgsmbgdo Bgdm ligsbgmol Mgaombdo
L. aemtyoxsbodg
LodoMmM39wmUL 3gdbozwemo »bogzgMLoE GOl 30EMOHMIYEHIMMMEMA00L 0bLGHOGMEO
3000, bygs®mggem,sophiogorgijanidze@gmail.com

Lodommggem 34969860030 306:Mmdgd0L dobg300 IM35¢R3gMmM3560, MOL godmg o 9sd bgdmEs ©s
bgds bGogdomemo Ingwgbgdo. 53 bBodowm®mo dm3zwgbgdosb gMm-gMmo 60dzbgwmgzsbos I0bsmrol bgmdgdol
BobgMa3900, ©30g0g00 O Fom FoM3935Lmsb ©353d0MJdME0 Fysedmgatbgdo. 3 3gMomedo bogds
90bsMmOL 250539339 MOl FgIYROPIG BMAXIO ©3MOJOMEO BHdS PobogMdmBL MLGdMBL, Dmaxged 30
0003935, MoLOE 056 Mgzl 35GLGHOMBMo bsBOZWg30 FYsedmzsMbgdo. sLgmo 3MmEglgdo dgodwgds
2498m0of30mb obsMgad, G35 030 35090393 Jds 309 H3930m, BgHYxM0m, 35MEMBMYo Bs3som, Bzs39d0m,
900b5Mm0L sbsgobom b6 Lryesiz dyobzs®mol 3vbsigool dmddgpgdoo.

LodoMmmz9wmbomgol  yzgas 5935600  3MmEgboom  250mf39mwo  35GLGOMAMwo  {i4oedm3zsMHbas
©535bL05MYdY0. gl 3OHMEILYdO 30 BA0M0s 35335L0MbOL JgBy. Fobo FobdEHMmgdgd0sb odmoMmbgzs MMM
L300 51939 3IBGHMIWMMO 39335L0MboL gobdFHMGdGd0. 2bLsIMMOIdOm b FMm3zwgbgdo FoodBHoM s
1356900 30335L0Mb6DY.

05350 3569000 35339560MbOL F935M0 Jgol LsdbMgm 35 MsBY BEYOIMYMBL s LodsOMZgEml Yz39wsHY
Fo0odm0sbo 3Mombgs. bgsbgmo LGOI OLEBOZMHGDS 3MmMEOL (3sbgm-583bsBIMOL), LadbMHgmosb
- Lodgatgumlby s @ghbmdol, BMEOWMmoEsb —  39335B0Mmbol  FmogsMmo  {igoeasdymxo  Jgwgdoom.
50080boLGHEMs30Mws© Mmoozl dgbGool s wgb@gbols dvboodswodg@gdl. dobo LogMdg, 3m™Mol
J9©00s6 Bsbol dms8yY, 125 38-0s. LHMOgE o 5HOL MO3dMYMOWO 35335L0MbOL Fmezsto Jgol Mdswwmglo
039035 900: oLEHMES, MYJPBYWEO, KBS, Fmms HMLMOggwol 3030, TbsMs s Lbg. 93 dmbszzgmdoggs
2396 gdm@o 3533580mbol LadbMHgom BIMHEMdIOL YEoEILo dgoblzsmgdo: wgbbomo, Fobgmo, GHz0dgMo s Lbg.
135690l 35335L0MbBoL  BHgMOGHMMOsbgs 18 bmdowo MW EHIbowo. ymzgwogzg 9dgsb 2s9mdobsmy,
13569mMoL FHIOHOGHMM0s [oMmTmoagbl bs38sm@ bsdod Bmbsl LGoJomMo Imzwgbgdols Imddggdolsmgol. o
5304LoMEYds §goroEMdYd0, 39HYgMgd0, J35m33906900 s MXMZEPOL B353900L o59dE0MYdJDO.

50 dmm OML ASHIoMYdMEo bEHodoHo Im3wgbadol dggys® 99 GHIMOGHMM0sDY s0byms 225
LoEbMzmgdgo Lobo, EsH0sbEs Mz LELMGBEM-BsdgMMHbgm Loz, OO @S BBIZ3EGHMIMDOEM
abo.

0060365305, MM Bgdm 13s6gm0 Qo8M0MBY3s Farol gobdogwrmdsdo LEodomMo dmzwgbgdol LobdoMoom.
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Swamps caused by the river trappings and collapsed flash-flooding associated to their breakthrough in the Upper
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Georg.; Abst.: Georg., Eng., Rus.

The article provides data on flash-floods in Svaneti. It also presents the causes of river valley trapping and the flooding
consequences of a break in swampy lakes event. Those parameters are defined that in case of expected flooding provide
how to avoid anticipated disaster. The article also gives the recommendations that need to be implemented during this
natural disaster
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3aBanbHbIC TABOAKH, BbI3BAHHbIC 3arpaskIeHHMeM M 3aTOPpOoM Ha pexkax Bepxueit CpaHernm
[Toprumxanunze C.H./ C6. Tpymos UT'M, I'TY. - 2021. - Bbim.131. - ¢.7-11. - I'py3 .;Pe3. I'py3., Axr., Pyc.

B cratbe mpuBogsTcs namuble 0 HaBogHeHusx B CaHeTnn. TakKe OTPaKeHbl NPUYMHBI 3aTOPOB JOJHMHBI PEK M
IMOCICACTBUA HABOJAHCHUA B ClIy4da€ IPOpPhIBAa 3aBAJIBHBIX O3€P. Onpenenemﬂ napamMeTpbl, KOTOPBIC IMOMOTYT n30eXKaTh
KaTaCTpO(l)I/I‘IGCKI/IC NOCIEACTBUA OXKHNIACMbIX 3aBaJIbHBIX IABOJAKOB B CIIy4dac€ IMPOpbIBa 3aTOPOB. B craTbe Taxke Jar0TCs
PEKOMEHAAlINU, KOTOPBIC H606XOZ[I/IMO BBIIIOJIHUTBH BO BpEMS 3TOT'O CTHUXHIHOTO 6C,HCTBI/I$I.
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UDK 627. 1. 215

Freshwater Shortage is a Major Problem of Modern Times. /Ts. Basilashvili/ Scientific Reviewed Proceedings of the
IHM, GTU. - 2021. - vol.131. — pp.12-16. -Georg.; Abst.: Georg., Eng., Rus

The paper deals with the most important and urgent ecological problem of our times - global shortage of fresh water
resources. Their sources and unequal territorial distribution are characterized. The rapid increase in the population and
world economy, against the background of global warming, has led to an increase in the scale of use of fresh water
resources, which has significantly reduced them. This, in turn, can lead to

declining yields and the economy, instability, wars and cataclysms. In order to preclude the worst scenario, the issue of
clean water, its saving and rational use must become a priority in all countries. Tabl. 3, Ref. 8

VK 627. 1. 215

Jeduuur npecHoit Bogs! — Benndaimas mpobiaema coBpemenHocTd. /Bacunamsunu 11.3./ C6. Tpynos UI'M, I'TV. -
2021. - Bemm. 131. - ¢.12-16. — I'pys3.; Pes. I'py3., Axr., Pyc

PaccmorpeHo cymecTBylomas BCceMHUpHas, caMad BaKHAsd M aKTyajbHas IpobjgeMa O pecypcax IIPeCHOH BOJBL
OxapakTepu3oBaHbl UX MCTOYHUKA M HEpaBHOMEpDHOEe paclpefiesieHHe II0 TEPPUTOPUH. YBejledeHHe B MUpe
HaceJeHWs U XO3AHCTBA, Ha (OHE NOTEIUIEHWsS KIMMAaTa, BBI3BAI yBeJWdYeHHe MAacIITaboB MX MCIIOAB30BAHULA, B
pe3yibTaTe 4Uero 3HAYMTENPHO YMEHBIIVINCH BOAHBIE PECYPCBL. DTO MOXET IIPHBECTH YIALOK YPOXKAMHOCTH U
SKOHOMUKH, YTO BBI30BET HECTAOMIBHOCTb, BOMHBI M KaTaKJu3Mbl. UTOOBI STOTO HE CIYYHJIOCH, HYXKHO BO BCEX
CTpaHaX NPUOPUTETHBIM CTAJI BOIIPOC YHCTOH BOABI, UX cOepe)keHNe U pallMOHATbHOE UCIoab30Banue. Tabi. 1, JIut.8.
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This study sety forth theoretical principals of a long-range forecast of potential evaporation for a whole
vegetative pirod. Practical recommendations are given on its making and use for the calculation of
avapotran-spiration from irrigated fields, the correction of irrigated zates, the estimation of the lack of
water consumption in plants and the conditions of yields formation of some crops. The propsed method of
potential evaporation prediction contributes to the sobution of moistize balance for a forthcoming growing
season which is important from the water economy point of view.
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B pabore wu3NIOXKEeHBI TeOpeTHYeCKHe OCHOBBI JOJITOCPOYHOTO IIPOTHO3a HCIAPAEMOCTH B IIEJIOM
3aBereTallMOHHBIM Tepuon. IlpuBefeHsl mNpakTHYecKHe pPEeKOMEHAAUMM II0 €r0 COCTaBJIeHHUIO U
HICIIOJIB30BAHUIO I PACYOTa CyMMAHHOTO UCIIAPeHUS C OPOLIAEMBIX I0JIell, KOPEKTHPOBKY OPOCUTEIBHBIX
HOPM, OILIEHKH HeJ|0CTaTKa BOAOIOTpebmeHusa pacrenun. [IpesmaraeMsrii B MeTOZ, IPOTHO3a MCIIAPAEMOCTH
COJIEICTByeT pelIeHUIO BAXKHOM C BOJOXO035IHCTBEHHON TOUYKU3PEHUH IIPOOIEMBI OLleHKH PAacXOZHON Y4acTH
GaylaHca BJIaru Ha MPeJCTasANINi BeTeTallOHHbIH ITePHO/.
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Bodm3005 [1]. @oGHIMGHWO0Eb (36MdO0s, M 3MWMmMSEML d@s@do (583), g Bsdms™do, gHmbs s
00539 B9JMHOMO06 B3s30 74-X 96 Bsdmz0s [6].

LodoMMZ39ML BHIOOGHMM05DY O BoMAWIIT0 0(33Wgds, OHMYMOE B353900L BsIMLgwol LobdoMy, ol
bbgoolibgs bLobdoMol ddmbg Mo0mbgdol 2o3MEIwgdol LEBEIMIBdO s FsOMMBO. FodLoToNYOPHMZ 0D
Dodms™m8o, gMmo BodmMOL  gobdsgwmdsdo gMmo b dgBo Bzsg0L Bodmbigams  bodoMmgzggurml  56%-by,
1535 MMM3E05b  HsdMIMT0-49%-bg, b 0bodseHPHMZE0s6 Bsdms®do - Tbmwme 20 %-by
39L5dgdgo (3bM.1)

3HO0owo 1. B353900L Bsdmligeol Lobdomy LodsMmzgeml 3gHoEMmmosby

(6)

©3539000L hodmligerol -0 JodLodsgryMo LodrgoEm dobodsgrm®o
960 Bodmo®do (% LogBHom O-sb) (% LogBHomm O-sb) (% LogBronm O-sb)
0 44 51 80
<5 15 20 14
5-10 11 15 6
10-15 12 14 -
>15 17 - -

Byermgobo Lobdo®mol dmbg Moombo slagegm bsgs@mzgum8o dmoiegl 15%-bg bogzwrgdo @obMowmdol
A9IO0GHMOH0L (30:bgMOL EdEMIO s Jolo B0dEYdMY doobfobgdo, dsgo B30l J0dYdsMyg 30O M Bmero,
393970 906569900l GJMslgdo). s0TMbogErgm bodsMmzguml LsdswmmMm3zE0sd ®s0mbdo, bmwmgsbo
Lbobdomg 16-17°, bmem 930Mgmogwosbdo -19-20°-%g bszegdo sbGOWMdOL BgHmdIPRDBY 23b30gds
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(obogngobols o Fow3zol J3sdwol, dos JoMmeobls s SesBbol 3s30L, 0g3MoLs s Kogz5bgmol bgaebols
39¢9b0 boffoeo).

Lodommg9wml @Ggdo@mmool 15%-bg B353900L Bsdmbigeol Lobdo®g gMo bsdmsmdo 5-Bg bszwgdos, 11%-
g -5-10, 12%-%g -10-15, bomm Ho0mbl, oo Bogdlodserr®o Lobdocmg gorm Bodms@do s50gds®gds 15-b 3530
OO  GHIN0GMO05-17%, A5BLO3MPMGO0m  sLZEgE  LodoOmggewrmdo  (35339560MmboL,  goa®mol, dboxgol,
sg3bsBgmMOL, 3MEMOOL, B3s6gmMOL, gaMolol, ¢ghbwdol, Mool s dgubgmol Jggdol  Jowswdmosbo Bmbol
096HMBJ00 s Ls3MsMmIN0s6 Bmbsdo 9 dsmyg 539MdIdOL ¥dgEglo bsfowo; s0dmbisgwgm LadsGmzgwml
93009 BIMHOGMM05 50IMLogEgm 39339560MmbOL 50sedm0sbo BMbOL olsgwgmo bafowo).

©353900L Bsdmligerol oo LobJoMmol Msombl (15-bg gEo gHm BodmsMBo) ILIZE M LodsGmzgemdo,
503mb3wgm  bodoMmMNZGMBsD FgEIMJd0m, Fo30wgdom IGO0 BHIOOGHMM0s M35305. b A9B30MMdIdMWOs
0m3ol  LsggsMol  1od3zm0300m5 s  LoToom, sbg3)  RBIOEMOJOOL  EBOOWMBO®. LI,
Logdommg9emdo bH3mM3w056Mmds 39bs30MMdYdL HB353900L hodmligerols oo LobdoMal.

Lodommz9wml GHYMoGMO05HY H353900L Bsdmbzol LobJoMmol ™ogz0LgdMMIdIdL oMo FoMdmobgbl
©353900L Bsdmlizerol Jodbodserm@mo LobdoMol M3s (bob.1) [2,3].

M35H9 ©05gM53gd0L Loboo (30l Botxzgbs Bgws boffowo) Fomdmoaygbowos B353980L Rsdmligerol
Lobdotg 158 MMMZE056 s B30MINMZE0s0 Bsdm®mgddo .

©393900L  Bsdmbigarol Lsdsm obdoMol MM, LodsG®mM3geml GHIMoGMmMool 51%-bg, B353900 6
§o6m3mgdbgds (3b6.1, bob.1). bryermzebo Lobdo®Mol Msombo alsgErgom bsds®mzgermdo dmoEsgl 15%-Bg bagzwgdo
QIBOOWMOOL BJHEMBYOL. 9O Dsdms®do 5-Bg bsgwgdo B3s3900L Bsdmligerols Lobdomg sbsgargm
LogdoMmMZ9ML BTN O 50IMLZEgm LodoOmmM39wml BOHOEMmo Boffools sdroewmdmosb bmbosl
9m0@3o3L, bmem LsdbMgo 65§owdo-1odv9semBm0sb s Fosdm0sd HBmbYdL. s0TMbogwgm Logdo@mzgamls
9500 dm0560 Bmbol »dgEgl Bofow By s slvgwgm LodsMM3gEML L3 ™Bm0sb HBmbsdo, Lado@Mmzgawml
9000560 BoOOMdOL 15%-By, B353900L BsdmlzErol Lodwyswrm bobdomg 5-10-1 dgoaqbl, bmm 14%-by
509353905 10 -U.

9060050 M)HDMZw06 Dsdms®do, LodoOmmzgwml EgModmemool 80%-bg, B3537900L Fo®dmogdbs 56 boqgds.
0005¢gmob, LsdlaMoby s X935bgmMol Jggdol Fs®swdmosb Bmbsdo YdsMy BIMHPEMBYdO, 395335b0Mbol
Jool  s@dmbsgwgmo  Bsffowol  Bo@sdmosh Bmbsdo  FgHmdgdol MdgBHgbo bsfowo, 93539 Jgwob
L3I0 S (396GHMoMmO boffoolbs s dobo bsdbGOgmo FobdEHmgdgdoL, s1g3zg Igbgmol Jgol Lodrysem
9000560 Bmbol 3gMHEMddoL 360dzbgwrmazsb bofforbyg (Lodo®mzgwml dmwosbo Gommmdol 14%), Bgz039d0L
Bsdmbgenol Lobdotyg, oMM, JMHMO0s, FsgMsd bmom Fgdmbggzel o6 50qdadgde. LogdoMmzgerml dmerosbo
BOOMBOL 6%-bY, J06005¢OMMZE056 BTMNMT0, B353900L BIMLZEOl Lobdomg 5-Byg Bg@0s.

IAINUISC TG0 WOKDOAI

bob. 1. bgoggdol hodmbgmobs 3sflodsmpBo bobBosol G (@ Jommsbo, Bbompigsdy

5060250, 15doM39wML FNE0s60 BoMNMBOL 44%-bg B353980L Fo@dmgdbs LogMHmm o6 brgds, 36%-by
353900 Fo03m0gdbgds 2-3 Fgaofodo ghmbgw 56 Ma3dm 0830505, bergrm 20%-bg - ymggererorm®ac.
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@o@9MsGv®s — REFERENCES - INTEPATYPA

1. Logrwydzedg 9., Bgdm  bgsbgool  BgsgLedodmmgds. Lado®mzgarmlb  Ggdbogzmeo  MbogadlLodgEol
300MH™IgEHIMOMEMR00L 0bLEHOEME0, Mdowolo, 2011, 67 3.

2. Joawsbo ., Logwrwydzsdg 0. om3zol Logs®obs s HB353L6d0dMHMYdOL  MM3900. LodoGm3gEml
96360 sEHWLLo, MdoEoLo, 2012, 43.93-98.

3. Jowsbo ., bagrdzsedy 8. M3Eol B353900 LadoGmggumTo. mdoolo, 2015, 169 a3.

4. Kanmauu JI.A. Metozuka ompefesneHMs YacCTOTHI CXOJA CHEXHBIX JIABUH W3 CBEXKEBHIIABLIETO CHerB (Ha
npumepe Amxapo=Mmepernuckoii ropuoii cucremst), Tp. 3akHUTMMU, 1979, B5111.68(74), c. 39-48.

5. IDowmas B.III. XapakrepucTuka TBEPIX OCaJKOB U paclipefiesieHue ux Ha teppuropuu Kaskaza. Tp.
3axkHUI'MMU, 1979, Bo111.68(74), c.48-56.

6. O®uaur Bansrep. Buumanne maBunsl. M., u3-Bo nHOCTpaHHOM auTepaTypsl. 1960, 224 c.

©63 551.578.46
b3gdoBM3gEML  BgHoBMMool  B3s53L530dMMIdOL  Tgnslgds Bgsggdol Bsdmligerol LobdoGol dobgogzoom.
/8.Lo¢grd35dg, 6.3mdsb0dg./ bGwy-ob 300-b Lsdgsh. MgEy. 6. 3Hgd. — 2021- - #.131. -23.20-23. - JoGo.; Ogb.:
Jo6m., 0byan., BHbs.
d9LPogroos B353900L Bsdmlizerols LobdoMmol Msgz0lgdMmgds JodlodoIHMMZE0D, LodwmswmmM3zEwosb ©s
9306900030056 BsdNMGdT0. LooMMNZaEMb GHIMoGHMMmo0L 15%-bg B353900L Bsdmligeols LobdotMg bwmbyg
Bo3egd09s, 11% - bm0sd 9058099, 12% - 50006 HbYMIEHs9©Y, bmgrwm 17% - Bsgdlodoerry®o Bsdmligeols
Lbobdotyg 509353 gds MbMMIg@L. ©IYHIB0E0s, OHMI LoJosOMN3gml  GHIMHoGHMOMool Tbmwmo 44% s6HOL
065B303b5d0d0, 36% - B353900 YM3gWHWoMmI© o6 BIMEOL, bmwm GgdoGHmMool 20% - Bsdmpol
4m390Ho©ms. 390396000 H353900L hodmligerol LobdoMol Mvy3s.

UDC 551.578.46

Avalanche hazard assessment of the territory of Georgia by the frequency of avalanches./M.Salukvadze, N.Kobakhid-
ze./ Scientific Reviewed Proceedings of the IHM, GTU. — 2021. — vol.131. — pp.20-23. -Georg.; Abst.: Georg., Eng., Rus
The peculiarity of the frequency of avalanches of heavy snow, medium snow and little snow winters has been
studied. On 15% of the territory of Georgia, the frequency of avalanches is less than five, by 11% - from five to ten,
by 12% - from ten to fifteen, and by 17% - the maximum frequency of avalanches is more than fifteen. It was found
that only 44% of the territory of Georgia is not avalanche hazardous, 36% of the avalanches do not fall annually, but
20% of the territory - annually. A map of avalanche frequency has been compiled.

VK 551.578.46

Ouenka 1aBMHOONACHOCTU TeppuTopum I'pysum mo uacrore cxoza xasuH./Canyksanze M.E., Kobaxumze H.II./ C6.
Tpymos UT'M, I'TVY. - 2021. - Bem.131. - ¢.20-23. - I'py3 .;Pe3. ['py3., Anr., Pyc

W3yueHa 0cOGEHHOCTh YaCTOTHI CXOJA JIABUH MHOTOCHEXHBIX, CPeJHECHEXHBIX M MaJOCHeXHBIX 3uM. Ha 15%-o0B
teppuropuu ['pysunuacrora cxopma jgaBUH MeHee maTd, Ha 11%- or maru mo mecaru, Ha 12%- or mecarm o
IATHAZALATH, a Ha 17%MakcuManbHas yacToTacxosa 6ojee MATHAAIIATH. Y CTAHOBJIEHO, UTO TONBKO 44% Tepputupun
I'pysun HemaBuHOOmacHa, Ha 36% JIABUHBI CXOZAT He exerofHo, a Ha 20%TeppuTOpUH — CXOZAT €XETOIHO.
CocraBieHa KapTa 4acTOTHI CXO/a JIaBUH.
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53 551.50.501.7
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(33oegdol gmbby
. 996390005, 3. 3MOAsb0s™, . MZoMO™, 0. dsdsdos™™

* LagoMmggamb ¢gdbozmmo Mmboggmlodg@ol 30mmIgEgmedmemyool 0blEGodwEo,
J- ©doobo, bago@mggerm, larisa.shengelia@gmail.com, giakordzakhia@gmail.com
™ 03. X9356008300b Lob. Mdoolol babgwdfogm Mmboggdlodg@obl g. $6mmbo3sdzowol obozol
0b6LBHOGHMHO0, . MdoEOLO, bysGmzgem, gena_tvauri@yahoo.com
239099mb o330 S bmBwol 3gMbgMdOL LodoboLEMMUL A5MBML gHM3EOo bosagb@m, J. Mdowolo,
Lodo®mggerm, murmani.dzadzamia@gmail.com

*kk

30053 0L 8030bsMy (33e00wgdol Hgdmddggdoom d4obgzsMgdol YRMOIEo0L 3MMdWYIsl dgsbog-
o EILYdMMYOMEO 3obvbo, MMI gog3gl LdFoMMS Fooro oMBY35MBOL MobsdybsgH o ob-
A9630MHo BMbo®mgdol (D) 359mygbgds, MoEb MODB o GHIMOEGHMM0gdIBY sOLYdMEo TgobgzaMgdol
JO0OOMMEo  dgbHogerol  bydworgdsl 0derg3s To@oo FMBg3oMdOMs s LOBMLEGHOM TgBLMEMEO
MLOLYIOLS S POHMOL 30OHMBYBT0.

33193580 259my9gbgdo do®so LogmEOmo FoMBY35MdOL MBTYHIZMMo LryMmsmgdols bbgswolibgs
bgdobsfigomdo fysdm. dsmpaeb Google-ob 39d-30ma®msds Google Earth 0.5-0.8 3-0b LogME0MO FoMPBg35MOOL
LmEomgdl 2300535BMAL, Mo 34obzsmgdol 30bEHWMHYdOL OO LOBMBEM EOFOEHIWODBHFOOL LodrsEgdols
0dg3o.

BMy09000 YyobzsMmobomzol s0bodbmmwo  3OHMyMsds s 0dwgzs Lo3gmalm 99IYAJOL s sdgbo
5353900 59myYgbgdyeos Landsat-oll 0sbsdgBogmyemo bGomgdo, 3900m©  msbodybogdgdol Landsat8,
Landsat7 s Landsat5 9mbsggdgdo.

0EbB-0l dmbs3gdgdom, d4obgzs®gdols dsbsliosmgdegdols gsblsbmz®mobsmgol boFoMms dsmo 3mbEmMgdols
503965,  94obgzoMmgdols  3MbEHMMIIOL  A93wgds  ASBLMM309gdE0s  BsbsE MO EOYOEITODBIFOOD,
GIol  EOMLYE 3353000 29m35wolfjobgdmwos  LogdudgM@m  3m@bs.  Fglsbfagwo  dgobzatgdol
0963H0530353005030L s 3MBEGHMMGOOL  ILIBMLEHJIWE  odmygbgdmmos ASTER DEM  6geogsol
BOBOY0 IMEYE0 s RoLKY0o bywy3mbol 60-0s60 [fegdol LM 3038060l GHM3MyMsgomwo Mw3gdo (1:50000),
HIgdLO3 5306 OHMDBY Yynxgowo bsdFmms 3538060l dyobzsMgdol 39@swmyol (d90amddo 3@ ™my0)
399960Lsb 0ygbgdbab.

33930l doM0mo B0Bsbos Jgufogerow ogmll 306H0Jomo sesBBoL smBols yobgzsmgdol IRMOoEOOL
Logombo 3e0ds@ol d08obstg (330w gdol 306Mmdgddo. 30M0Jom0 sEsHsbo FEYOSMIMOL s©IMb3Egm
bogodmggermdo.  Lodo®omzggarmli  3g4obzs®mgdol  gs®mmmMdgdols s  dyobgzsMgdol  Momegbmdol  dglisbgd
0bg3m®Bs305 I 3990s  39@OCMTo.

2390 bo3zbol 60-70-056 (engddo ymagow LLE 35300030 EOEO TMENEMBOL JES(30MEIMYOIOHO
LodBomgdo  BoGoMs s 8goddbo LodFmms 3ogdo®mol dgobzsmadol  Jo@Gowrmao (999gado  JoGOwmo0).
Lodommggeml  394obzomgdby  Lor3zbmgsbo  ©s330603900L s 33930l 9909900  (ofygdwyero 1860
feroob [1,2]) Ggxs0s @s 0myzs60e0s  JsGowmaol Lbgoolbgs odmigdado [3-6]. 93  IJo@omaol
3600369 Md0sb 2odmdobatg ol dgdymad Asbmagls d4obzs®mgdol Abmyerom Jos@swmado [7].

0©dmboggom  boJoMmzgerml d4obgze®mgdo 3o@Gowmydo (3939 56 5MHOL godmymgowo. obobo ymaowo
LLE  3930060L  35339b00L  FYobgzsMmen  LoLEGYIsdos  IMJ3gMo s JOGIMAoL  Lod  Lbgoslbgs
2490033905805 dgbyawo [4-6]. Dom0 58mM3MOS BoGo®ms dYyobgzstrmeo s7Hgdol dobgzom.

OLEEIMB00 d4obzsMgdolL M396IHY30L s HMBOL godm 360dzbgwmMgboss Ggagwrowo dyobzstgdols
3MmbBHWOHJd0, BoMMMdId0 s ULbgs  Fobolosmgdwgdo. gmgzgerogg s0bodbmeo  dyobza®gdol s dooo
330000l )3M0wgdom dguogErsl dmombmgl. 5853MMYIWSE JoGOWMAT0 5Mds SMOEbwwo yzgumo
93069 994obzs60, BMaXgH BMLEHO 5005 840obzsMGOOL BMMMdJOOL Fmbs398900, M3 IBNMLEJISL dmombmgl
5 B3ggbl ogH oMol 49BbMmM309wd @0 2obveo bom3bols 60-0560 Hargdol GHM3MaMoxgowo Gw3930L
2458mygbgdoom [8].

300530l 3000bsty (33000 gdol dyobzsMgdbyg Hgdmgdgadol alisbolosmgdws JOHm-gMmo aBbos
Lodommggeml 94obga®wo 5mBgdol ©IaMosEool  obsdogol sbbowgs. gl glsdwrgdgaos Fo@bmerdo
bgedobsfizmdo 0bgm®mdszool 990sMgd00 59:5595@ sMbYdLIE 0bBMMTS305Lmb.
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LEoG0sdo  FomBmepgboeos  84obzsmgdol  Mom@gbmdols s  BMMMBYBOL  Tglobgd oGm0l
9mbs(399900L 9gsMgds osbEmgdom 50 ool dgdamd s 2020 Ferol mobsdybogtmer 9mbsggdgdomsb,
236Mgm39 3530 LEGEHOLEH0INM sbosewobo.

30600400 5sBbol  dgobzsmgdol  00gbGH0BOEOMGOOLIMZ0L  (50BMLOZEYN0EID  ILEZEGOOLE3YD
2960900l Jobgz0,) 498m309ygbgon 94obzsmgdol Jodowmaqddo dmygsbowro bdgdgdo.

3060400 Jgool (00dgool Jgol) 8obstggdol Bgmmbfigeol ©s ©oEMYEmsfiyserol bgmdgddo
970569 34obgzo6gdob, saMmgm3g dobsMggdol hogmbfigwrol s oobggol bgmdgddo dgdstyg dyobzstgdol
0953053035300b50m30L, 353m309496gm bdgds, GMIgEroE ImEgdmwos LG 353806000 JsGswmado (Bob. 1). 50
U900l dobgzom  goblsbowggmo  dgobzoMgdos Ne6-sb Ne19-ob  Bosmgwoom (Lyyew  14), GMIIdOS
00939903b690056 30bstyg 3oMmodomo seEsHbol  smBol  yobgzsmgdl. Tglsdsdolo Ldgds Fomdmygboeros
JoGomado (0b.a3. 50, bob. 11) [4].

Bsb. 1. 3gobgstgdols gsbemspgdol 1iggds dobs@ggdol s3mLs ©s 30Mogdomo semsBbols smbgddo; Ne 6-19
094ob35Mgd0  JgdsMgmdL  dobstg 3oModomo  ssBBol  sBdo. swbodgbgdo:l  —fysmasdgmagdo, 2
039035000, 3 —00bsMy, 4 -dg0b356M0 Ms30L0 bmdGmom, 5 — 0,1 392-bg bs3zergdo Bosmommdols 3dmby dyobgzsmo, 6
— 7w Ggbowmgdo, 7 — figmols obgdgdo, Gmdmgdlsg 56 5J3L 3dogo bsgzswo

306004000 5¢sBbol sBol 8YgobzsMm9dL 80933690006 53M9m3Y, 3oMojomo Jgolb LsdbMgmo 3swomol
5 53MbGHL Jgol sdmbogugom 3o¢mol Ne20-sb Ne33-ob Rsmgmoom d94obgotmgdo. 8500 gobaogqdol Lidgds
dm399v9e0s 9g-2 bob-bg. gb bdgds FoMdmygbowos Jo@Gowmado (ob. a3. 51, bob. 12) [4].

Bsb. 2. 3060gooo s@sBbol smBol, 3doMojomo Jgpol LsdbMHgmo Jsemol ©s s3MbGsL  Jgwol
500mbsgamgo  Jsemmol  dgobgzsmgdol  gsbamsggdol Ligdgds; Ne 20—33 3g4obzsMgdo dgdsMgmdl  dwobstg
3000Jomo  semsBbol  syHdo. 50b0dgzbgdo: 1 — §gomasdymmgdo, 2 — dfzgMgzseo, 3 — dobsty, 4
— 099gobgs0 msgolo BmdMom, 5 — 0,1 392-bg bsgergdo FsHMMIOL Jmbg dgobgzsco, 6 — MmowEgboegdo,
7 — fyeool ©obgdgdo, MG@Iggdlsg oMo 5d3l dwdogo 6s3o00
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3940b35M900L  000g6GH0B035300L LOBHLEHOL ILHPILEMGOS® FodmYgbgdmEos FgmMg dboE. Yzgwrs
d4ob35m0bsm30L Google Earth-ol bydswgdom 4o60LsBEZMs 8500 JEYBMIMBOL 3MOHEObsEJdO, MMIwgdog
d9oM©o  AbmBwom  3o@owmado Im3gdmer  3MMMEobsGgol  (LLG 3538060l d4obzsMgdol  3s@swrmydo
30mOHEobsEgd0 o6 M0l Im3gdmwo). FbMRWOm 35GIW™mado Lom®0gbGsom dyobzsMgdol dobermdrs
J0m0mMYOMW0s MOMMYIo d4obzsMol LoogbEHoB03sE0oMm 3o, MOl Logdzgubyz Igusdwgdgwos LLE
3939060l 94obz569gd0l  30Bowmado om0 Ls0I6EH0%303530Mm bmdMIdoLs s Fgbodsdobo Toboliosmgdergdol
2456LsBO3MS.

Google Earth-olb dobggoo Tgbobfagero 89obzstmgdol  ggmaMox0wo  3MMmMEObs@dgdo 0wIbEwGO
00dmBbs dLmgErom d4obgzsMgdol 3o@swmyol (WGI) dmbs3gdgool, Medsg d4obgzsmadol 0wgb@ogogsEool
LOBMLEBY 9330LEHNMO.

29630bomm  50dmbagrgm  bodoMmzgEMml s@dmbogwgm bsfowwol dgobgzstgdo Ne 6-19, GmIwgdog
9005056M9Md9b 18901d0, 3E0bsMY 3060J0mM0  sEsBBOL 5BTo, 3oMH0Jomo Jgob (0dgool Jgool) Lodbemgom
R9OMOBY, ©03wml ol bsdbOHYMN-oLEgEgmom, d0bsmggdol hgMHmLYwol ©s EOEMYEMSfYswol,
23Mgm39 Bogmbifjycol s oobggol bgmdgddo (bob. 1).

3940635900l 3mbGHWMGIOL AoLogEgdo© odmygbgdveos Google Earth-ol dmbogdos 35580 ©sgoeo
domowo  LogmEomo  39MBY35MIOL  MBsTRBIZOMMo  LMsmgdo.  39MdmE, 3JoModomo  Jgob, 96v)
08900l Jgol 8obs®ggdol sm9bol 8Yyobzastgdolsmazols 2006 Hemol 26 5330LGHMMO  OIMSMHONIOIEIO
L5900 [9, 10] 306:Md0M, 58 bMImOL 3Mfimomm mED 1.

L50bE9MLMs Fowgdywo 99w9agdol dg9scmgds 2020 Herols Bmbsggdgdmsb. sdolsmgzol sdmgoygbgon 2020
fcool 00653yBogé LANDSAT 8-0b 13 LgdHgddgeol beybomgdo. 306:md0ms@, 2020 Farol Lyydmemgdl 3mhmomo
0 2.

Bob. 3-Bg Fo®dmagbowos 306G0domo Jgool 3eobstggdol — BgHmLfigwol, omgwmsfywol bymdgddo
9070569 994obzomgdo Ne6—12. 30Dwoe0bo0s s 3mbEGHMMgdo Google Earth-ob oo LANDSAT 8-0b dobgzom
(Google Earth-oll LyyMomgdBg 8Y4obzsMmgd0 MYNMSss odmbobowo, bmenm LANDSAT 8-ob  LyGomgdbyg

3OLBMS).

Bsb. 3. 3doMogomo Jgol dobstggdol  —BgHmlfgwol, ©oEmgmmfymol bgmdgddo dIdsMy
Ne6—1284063509d0L 30B99e0Bs305 s 3MBGHMMDd0: s—Google Earth-ob (00D 1); 8 - LANDSAT 8--0b (o00b
2) dobgzom

Bob.  4-%g FoMmBm©ygbowos 3oModomo Jgwol dobsdggdol — Rogmlfiyarol s oobgzol bgmdgddo
9000569 dgobgo@gdo Ne13-19. 30Bmse0bsEos s 3MbEHwMmgdo Google Earth-ol s LANDSAT 8-ob dobggoom
©5 dogdMwo  394ob3zsmgdol  3mbGHMgdol  FgsMgds  GM3MAMmIBoEr  Mv3sDg  sOLYdIME  Tglsdsdolo
394ob356m900L 3mbEHMHIdIMb.

BoMmO™BI0L dJobggzom dyobzaMado 0gmes Lsd AMo@sEos: oMy (0,1-sb 0,5 38?%), Lsdwswm (0,5-@s6 2,0
39%) ©s oo (2.0 382 s dgBo). 0.1 30*-By 653gd0 FoMNMdOL YyobzaMgdo 90939m369ds MHMZEBaGYOL.
06593D530m Lo gdbg Jobdobmaggdo gggowos: Homgwo BgMom — gsddMowo dgobzaMo, ygomgwo
RIOO0D — 0OMZWbsMs J3gmeo 94obzamo, bmem df3s69 3900 —sMlgdwo dgobgzsmo.

aobgoboermm  99-2 bgdobg (bsb. 2) dm3gdmero Ne20-33  dgobzoMgdo. mEbH-ob Logmdzgwbyg 0
39406356900L 3Mb6EHMEOIdOL o BobslinsmMGIWGOOL YIEOLOL, godmygbgdmewos LANDSAT 8-ob 2014 ferols 28
5330LGHML MsbsdyHI3MMWOo LMo (VD 1).
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;:1'9T£; & Y.

AT A
7 ﬂ:e | ‘?Kﬁ@

15

Bsb. 4. 3oModomo Jgol Aobstmggdol - BogamLfjgemols s owobgzol bymdgddo dwgdsty Nel3-19
9406356960L 36Ty bgMmo LEsmgdOL 30BMsEoDIGos ©s 3MBEMEId0: s—Google Earth-ob (oD 1); & -
LANDSAT 8--ob (o 2) 8obggom

Bob. 5-%Bg foMdmygboos 306H:0Jomo sEsbbol smBob, 306H0Jomo Jgol LsdbMmgmo JoEmol s 53wIbEL
Jgoolb 50dmbogagoe 3oemol LANDSAT 8-0b @b 1 ©s 0D 2 06583300 v®omgdo s 93909¢0

3MbEMMHgdo

{Chontio

‘Nakudurta

{Parsma
{Chesho

Bob. 5. 3060gomo semsBBol smBob, 30607domo Jgob bsdbMgmo Jsemob s s3MBENL Jgol sedmbsgegom
395¢000l Ne20-33 dgobzs6gd0l 05653809360¢1¢00 brMsmgdol 30BseoBsg0s s 3mbEHMMmYd0: s — mED 1;
3 - b2 dobgogzom
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d390m0 8mygzsbowos sbMowo 8gagbowo 35@sMmyol, mED 1-0 s MEPD 2-0b Jobgwzom .
30600Jom0  5¢sBBol s Bol  BYobzaMgdol LsogbEBH0RB0ZE0Mm  3MEIdOL, BIOMMdYOOL  I60dz6gEMdIdOL

dgLobgd.
300 1. 3. 3000J0m0 5¢sBBOL sBol IYyobzs®gdol LsogbGHOB0IsEOM 3MEIdO,
B0 MdJdoL 3609369eMd9d0 JsBHowrmyol, mED 1-0l s MED 2-ol dJobggzom
Ne 39&omyol
sommyol|  dobgoo D Ne BSOHOMOO BSOHOMOO RBOOMOO
Ne | Ugdob |  Byobgs®ol WGLob | oo 1-ol | $O°TT0L | 0@ 1-ob | o@b2-ob
dobggom | Labgwfirgds dobggom | dobgzom Bobyegoo | dobgegom Gobyegom
. (39%) 39) (39
©5/56 Ne
0.01
1 6 92a SU4G09301006 6 0.4 0.2 0.01
0.005
2 7 92b SU4G09301007 7 0.1 0.02 0.05
0.1
3 8 Batm, 92 SU4G09301008 8 0.6 0.4 0.009
4 9 92c SU4G09301009 9 0.1 0.1 0.0
0.018
5 10 92d SU4G09301010 10 0.2 0.1 0.009
0.007
0.013
0.011
6 11 508. og@m, 93 | SU4G09301011 11 0.2 0.1 0006
0.003
0.02
0.01
7 12 @b, oz, 94 | SU4G09301012 12 03 0.2 5003
0.003
13a 0.4 0.3 0.016
Pogml dgyobzsto 0.005
8 13 Ne5. 96 SU4G09301013 0.005
13b 0.04 0.004
9 14 Bogml d9ob.Ne4, 97| SU4G09301014 14 0.3 0.2 0.1
10| 15 Bopob 89003200 | g154G00301015| 15 0.3 0.1 0.027
Nel, 100
0.013
Lodb-gsb. 0.009
11 16 ©0ObY30, SU4G09301016 16 0.1 0.1 0.007
101a 0.007
0.005
12 17 s0d. oobggo, | SU4G09301017 17 01 01 0.008
101b
B, coo@obggo,| SU4G09301018 0.033
13 18 | GO QOLOD 18 0.2 0.1 0.012
101c 0002
14 19 0. SU4G09301019 19 0.3 0.3 0.1
©0obg30, 101
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300 1-0l 359Mdgegds
15 20 C9°U°31‘ 03;"60‘5“” SU4G09301020 20 03 0,04 0,026
©5339bob 21a 0.9 0,2 0,1
16 21 8gob3s60, 106 SU4G09301021 = ) 02 0,006
17 22 ©abogerg SU4G09301022 22 05 0.4 0.3
090y, 106a
18 23 sa7b®s, 107 | SU4G09301023 23 0.4 03 02
30MBo@EsL
19 24 BB 108 SU4G09301024 24 0.2 0.03 0.015
Peowmmgom 0.03
20 25 A SU4G09301025 25 06 0.1 0.012
200 0.005
21 26 109a SU4G09301026 26 01 0.01 0.0
27 339bool 0.047
22 Sacbnto. 1102 SU4G09301027 27 05 01 0oL
23 28 33°bool SU4G09301028 28 01 0.005 0.0
dyobgsto , 110b
24 29 33°bool SU4G09301029 29 0.2 0.0 0.008
d94obgzsM0, 110c
339bool
25 30 B0 1104 SU4G09301030 30 0.1 0.01 0.009
26 31 2@0mbCIO | 14600301031 31 05 0.1 0.039
509m
@M™zgsbol
27 32 SU4G09301032 31 0.2 0.0 0.0
dgyobgoto, 112
28 33 @3003960b SU4G09301033 33 02 0.0 0.0
d4obgsto, 112b

Mbs 50060dbML, HMI 30604000 5WsBbOL 5MHdo oG Myol dobgzom sM3gHMNO oo d4obzsto
M 0g4m s0Mm0Eb 0. 0gm Lsdo Lsdwyswm d4obzs®o: Ne8-Bgtm, Ne21-s339b0 s Ne25-bGowmgom s9wam s 25
93069 94obgzs60. mED 1-0l dmbsigdom dzotg 84obza®o ogm 20, 5§9sb 4 Ho®mBmddbowos Lsdwsgnm dgobzstols
©J3M505300L FJIAS©, Mo 005L 60dbsgl, MmA 25 3069 94obgzsM0@Lb Tbmerme 16 394obzsto GRS dE3oMy
9940b35650. ©sbsMBgbo I306Mg d4obgzsmgdo b 0MzwWwbsMms 0gzs, 96 LogPmmE FodMs. MWD 2-0b dmbsggdoom
306004000 5EsBboL 0mBFo Lodosem Bmdol IgobgzoMgdo sme® oMLYdMdI6 o 20 dgodg dgobzsmrosb
5MBgboos dbmenme 6.

90239050, 300H0Jom0 5ErsBbol 99BTo Jo@Eowmyol dobggzom bvyew 28 d4obzs®o ogm. dsm Gogbgdo
L5830 Lodwsemm Bmdol d4obgza®os. 58 Igobga®ms LogHmm BsGmMMdO Jgoygbos 8.4 392-L. 50 Ferol dgdama
0M39OMO Lodnowm 894obzoMmo st sMHOL s 28 d4obza®mosb amBs dbmenme 20 dzotg 8yobgzsto, o3
300396¢ Mmoo 28.6%-U 3950p3bL. @MH™MoL 53 3gHomEdo BsGmMdo dgdzoMs 8.4 30%-sb 3.7 30%-g, Mg
300m396GMmo© 39539008 56%-U. HMymOE 3bMmdoos  3e0TsBHOL  JEMBSMWHO  EIMBMBS  5MFOBOZ0
bobosMOLsS, MoE B 298moboEgds 30M0Jomo sesHBbol IgobzsMwo s99HoL IAMI(305803; 3gMImE
MM smfiergeol gobdogermdsdo  obs 5 smgme §gwmsb 8gamgdom dyobzs®mgdol Momgbmds 3093
MO BHOsgs© 9993060 - 20 994obzsM0@sb ©sdbs 6 dyobzsto, Moz 30mEgb@rmaw 70%-b 9o gbl. o
899bgds 94obzoMgdolL LogMM BGOMMIL IgmMg 3gH0MmEOL 56853@MdIG0 FoMmMdOo 3.7382-©sb dgdzotm@s 0.9
30%-9, 53 30m3)bGMwe©  75.7%-b 8950p0bL. bs 5006036mL, GMmd d4obzsMgdol  sbgm LMoy
9305305l Igmeg 3gMHomdo bgwl «figmdl ob xogBoE, GHmd 89930090 o BsMomdol dYobzs®mqdHg
3w00d5@0b 33wowgds »BMM 0bEH9bLoM® Bgdmddngdsl sbegbl [11, 12].

890d@gds 3533650, MM 063gMIMMo  33¢930L Logdzgwbyg dmyzsboos 58 sHdo dgdsgsero
39406350900l dMBoMgmds LEFYob (395G myol Bmbsgdgdo 60-0560 Fargdolss), bodwmswgom (2006 §.), ©o
Lodmgrme (2020 §.) @™o dmdgb@gdodo. 94obgzstgdol dsbobosmgdwgdo (GoEbgo, BosmmmdO) Lodrserm s
o dmdgbEBHgddo 2obolsHM3MYds T JoMBY39MBOL  MobsTyBogMOOL  2sdmygbgdom. 98 Bmds-
90400l G9oMgd58 s BoBoMgdmeds sBseoBds sB396s, I 8Y4obzomgdol IAMmSI30s MBOHM 0bEgblo-
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w605 g 39600Mm©T0, 300 300390 d0. M)  FobbowEo EIBEMId0m 60 FrroEsb JoMzgwo 50 Farol
296853@mdsd0  d4obzsmgdol  MomEgbmds 28.6%-0m 99030MHEs, dMEM  smfjergmeol  gobdsgwmdsdo gl
3993060905 70%-05. 0¥ 3063900 39MH0MEOL 256353¢Mdsdo dgob35M98000 IBIMMWO BHIOOGHMM0s 56%-00m
39930605, Igmeg 39MH0mdo ob 75,7%-00 d993000s. gl 50blbBYds mMO Bod@mEMmom: 30639¢0, O 3¢0TsEH ol
3300905l 5MMB030 bolosmo g3l @s TgmMgl TbeMmog Jwrods@ob bgdmgdgwgds MaG™ dotmg Bmdol
3940b356m90%9 MgO™ 0bGHIBLOMEGOS.

@o@g»s@®s — REFERENCES — JIUTEPATYPA

1. Xarumcsu I'. C. Kpatkuit ouepk meiicTBuil AByX KOMHCCHH Ana mccaefoBanus Kaszbexckux nenuukos B 1862 u
1863 rr. 3an. KOPT'O, 1864, kH. 6, Ne 2, c. 220-230.

2. CrarxoBckuit b. M.Kparkas samucka o gefictBuax B 1865 r. skcmemuuuum g UCCIENOBAaHUA INPUYUH
IIPOUCXOXIeHU nepuoaudeckoro Kaz6exckoro 3aBana. 3an. KOPI'O, 1866, k.7, Bbim. 1, ¢.1-28.

3. Mapyamsunu JI. N., Kyparenauaze I'. M., Jlaurxu T. A., Mnamsuau 1. B. Katamor Jleguukos CCCP. T. 9, Brrm.
1, u. 2-6, 3akaBka3se u [Jlarecran, JI: 'mgpomereouszar, 1975. - 86 c.

4. Iowmas B.II. Karanor Jleguukos CCCP, T. 9, Bem. 3, 4. 1, 3akaBkasee u [larecran, JI: 'mgpomereouszar, 1975. -
95 c.

5. Towmas B.II., Jpo6smues O.A. Karamor Jleguukos CCCP, T. 8, u. 11, Ceseprsriit Kaskas, JI: 'ngpomereouspar,
1977.-71c.

6. Ilamos B.J., Boposuk 3.C. Karamor Jlexuukos CCCP, T. 8, u. 12, CeBepusiit Kaskas, JI: 'ugpomereouszgar, 1977.
-51c.

7. 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.

8. . 09baq0s, 3. 3000d9b0Y, 4. M350, 0. d5d590s. LsdFMMs 353d0MOl d4obgzsMgdols 3o@swrmado m39dveo
LodoOmggerml 34obzs®gdol gstmmdol dmbs3gdgdol 3memgd@omgds. ,893609Mg0s ©s GHggbmemyogdo®,
Lsdg3bogm Ggx3gHoMIdIEO Mbowro. Logsdmdigderm Labwo ,,Gqdbozemo Mboga®lodg@o®, d., 2020,
Ne2 (731), a3. 9-26.

9. . 996900, 3. 3MMAH0Y, 4. MZoEO, 8. d535805. 50IMLZEgM LogsMmzgemlb d30Mg dgobzaMgdol 3gaggzs
06593D030o obEGBE0Ho Bmbomgdol s GIS &Hqdbmemaogdol gsdmygbgdom. ,dgEbogmgds o
A9J6mma0gdo”,  Lodgsboghm  MgxgMoMgdso  gmebowo.  bsgsdmdggdwm  Lsbwo  ,@9dbozmeo
1boggMbo@gdHo, 00., 2015, Ne2 (719), 93. 9-18.

10. 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.

11. 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,
Ne4, pp. 56-63.

12. 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
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.

03 551.50.501.7

3000Jomo  3ErsBbol smBols IgobgzsMmgdol  ©IAMoEEo0L 0Bsdngs Jodsdol dodobsty 3Egmowgdols
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394ob306M900L  ©IMI30s NBOM 0bGHIBLoMGos Tgmdg 3gM0om©do, 30Mg 30M39wdo. mvy Asbbow o
©95bEmgdom 60 Farosd 30MH39wo 50 ferol g96ds3amdsdo d4obzsMgdol Momgbmds 28.6%-0m 9993060 s,
o SmfiErgeol  2ob8sgemmdsdo gl 8gdiomads  70%-0s. 09 300390 39MH0MEOL  dobdogermdsdo
9940635690000 OBIOMO BIMHOGHMM0s 56%-00 F9d30Ms, dgmeg 3gGom©do ob 75,7%-00m 99030M©s. gu
50bLHgdS MO0 BoJEHMOOm: 30039¢00, HMI 3¢00T5GHOL (33X0WYdSL SMHOBOZ0 BolSMO 53l s Tgmegl FbMHO3
3@005¢3)0L Bg0mgdggds MBOM dzotMg Bmdol d4obzs®mgdBg ME®d™m 0bGHIBLOMMOoS.

UDC 551.50.501.7

Degradation dynamics of the Pirikiti Alazani river basin glaciers on the background of current climate change. / Shengelia L.,
Kordzakhia G., Tvauri G., Dzadzamia M./ Scientific Reviewed Proceedings of the IHM, GTU. — 2021. — vol.131. -
pp-24-31. -Georg.; Abst.: Georg., Eng., Rus

In the article the degradation dynamics of the Pirikiti Alazani river basin glaciers is discussed on the background of
current climate change. Based on the integrated study, the state of the glaciers in this basin at the initial (catalog data
on 60th), middle (2006) and final (2020) time moments are given. The characteristics of the glaciers (number, area) at
the middle and final moments are determined using high resolution satellites. The comparison of these conditions
showed that climate change is non-linear, making glacier degradation more intense in the second period than in the
first one. If the number of glaciers has shrunk by 28.6% in the first 50 years of the 60 years period, correspondingly
this reduction is 70% over the last decade. If during the first period the area covered by glaciers has been decreased by
56%, in the second period it decreased by 75.7%. This can be explained by two factors: first, that climate change has
non-linear character and second, that climate change impact on smaller glaciers is more intense.

YK 551.50.501.7

JuHaMuKa gerpajanun IegHUKOB Oacceiina pexu ITupukuti Anasanu Ha GpoHe COBPEMEHHOTO M3MEHEHUA KIHMAaTa/
enrenus JI. ., Kopasaxus I'.11., Teaypu I'A., [Jzagzamus M. II1./ C6. Tpynos UI'M, I'TV. - 2021. - Bbimn.131. -
c.24-31. - I'py3 .;Pes. I'py3., Anr., Pyc

B cTaThe paccMOTpeHa AMHAMUKA Ierpafaliuy JeJHUKOB Gacceiita pexu [lupukutu Anasanu Ha GOHe COBPEMEHHOTO
M3MeHeHHs KiauMmara. Ha OCHOBaHMM KOMIUIEKCHOTO MCCJIE€NOBAHUSA, IPHUBOJATCA COCTOSHME JIETHUKOB B DTOM
GacceiiHe Ha Ha4aJIbHOM (JaHHbIe KaTajora orHocsaTca K 60-M rogam), cpenrero (2006) u xoneussix (2020) MmoMeHTOB
BpeMeHM. XapaKTePUCTUKU JEeJHUKOB (KOJIMYECTBO, IUIOIIAAb) B CpeSHUN M KOHEYHBIH MOMEHTHI BpEeMEHBI
OIlpeieIAIOTCA C MIOMOIIBIO CITYyTHUKOB BBICOKOTO paspeirenus. CpaBHeHMe STHUX YCJIIOBUH IIOKA3aJI0, YTO M3MEHEHHe
KJIMaTa HOCHUT HeJIWHeHHBIH XapaKkTep, UTO JiejlaeT Jerpasialiuio JeJHUKOB 0ojiee MHTEHCUBHOM BO BTOPOU IEpHO],
4yeM B NepBbIi. Eciin KonudecTBo e fHUKOB cOKpaTuiaoch Ha 28,6% 3a nepssie 50 et u3 60 paccMOTpeHHBIX JIeT, TO
3HaUYeHUe 3TOro cokpameHus cocrasiager 70% 3a mociemHee necaTunerve. Eciu B IepBBId Ieproj IJIOAAB,
IIOKpHITasd JIeZHUKAMU, YMeHbIIMIack Ha 56%, To BO BTOPOil IIepro/, 3TO YMeHbIIeHne COCTaBgeT 75,7%. DTo MOXHO
OGBACHUTH ABYMA (HAKTOPaMHU: BO-TIEPBBIX, COBpEMEHHOE M3MeHeHMe KJIMMaTa HOCUT HeIWHEeHHBIH XapaKTep, a BO-
BTODBIX, BAUAHNE U3MEeHEHN KIMMaTa Ha MaJible JIeJHUKY 60ojlee MHTEHCHBHO.
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39658369  sofmggddo  3000@OBMg  AEMBIMEO  IMOMIOL  gogegbs  SbobME0s  LogdoM-
0390l 50dMbogmgm  GIO0GMOmO0L  JIMso  LYRIGHMHM303wo  Dmbol  saMmMm3IWwodode  Toboboo-
0g0mgdbg  [5]. 9my394ogzl  oMmgdml  gMmzbmeo  Loogab@ml  dMogowficwom@mo  (1948-2017 §f.) 0g@gm-
GHOEMPOMOO 533060390000  Jmbo3gdgdo, Lowsg B3gbL  Bogh  gosbowrobgdmwo, ©sdwdsggdyo o
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d00gdmmo  0dbs  s3MMm3wodo@M@mo  Fobsbosmgdwgdo  (sdBHowe  $H9d3gMsG Mm@ SGHIMLBIOIEO
Boegdgdol  xs09d0 s  Lbgs). 0po  9moisgl  3eods@ol  mobsdgomH™mzg  aEMmdIrMHO  (33¢0WYdOL
(3EMdSHO  EOMBIMBOL) Lsfgol 39MHomEl, Aobwyeo bomzmbol 70-80-056 fFargdl. Loosbsz doMomII©
©o0fym  dobo  ao3egbs  doffobdoMs  359M0oLb 896580 BgddgMed ol ooy o 9MMIE0ToEHM
FobolosmgdWgdHg  (odBHoe  Bgd3gMeGHIMsms o  SGHIMLBIOWo  Bogrgdgdol  xsdgdBg o Lbgs). o0
FobolosmgdWgdoL (330 gdol  Bonws  HoMdmpagbol dobbom, BgImombodbmmo  Lodmassmfierosbo
3960m©olL 3mbs3gdgdo goymxzowo odbs me 35-(wosb 39HomEads©, 9MmTsbgomsb dgwamgdobsmazol. I -
39600m©o 9moEsgl 1948-1982 §f., 11 - 3gGomeo 1983-2017 §f. (gbGowo 3).

@b®. 3 39Ms LRdGHMM3037 BmbsTo 53MHM3E0dsGWMO obslosmgdEYdOL (3O gds 39MH0MEYdOL
dobggoom (1948-2017 §F.)
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Jobgomo, I 3gomeo | 3IV | 3XI 214 3997 704 18 | 2095 290 14
935M9eo 1948-1982
I 3géomeo | 3LII | 5.XI 219 4174 709 17 | 2166 294 14
1983-2017
dgbgome- I 3g60omo 1Iv | 25X 197 3477 416 12 1948 185 1.0
dmosbgomo, 1948-1982
1983-2017
d390m Jodorero, | 1 3gMompo 1IV | 4XI 217 4237 297 0.7 2215 133 0.6
2390060 1948-1982
I 3géomeo | 29111 | 5XI 221 4352 257 06 | 2224 101 05
1983-2017
dogos Jobhogro, I 3g0omeo | 131V | 22X 194 3445 341 10 1936 140 0.7
3mOHO 1948-1982
I 3960mpo | 91V | 24X 197 3533 329 09 1981 138 06
1983-2017

3b®oo 3-0b 5650BoELE BBL, GMI Fgmeg 3gHombo 5JBHOMO  Fgd3gModeoms (>10°C) xsdgdo
g39ws  1533¢g30  Mgaombol IS0 LMBBHMMI0ZMEr  Dmbsdo  IMBsEHdMEros 30039 3GMHOMPMSD
390056M9%00m. 9939,  obbyMI039dos  153939BHG0™  39M0MEIdOo, JoBoxgbwby  10°C-ol  Bgyz0m
A9939M5GHOOL 2530l sEMg  oEymdols s  dgdmEamdsy 10°C-ob  J390mo  BHYa3gead Mol
3905U3WOL Mool 33056 symTom. Fgmdy 3gMomEdo TgoE0MYOos  osEGHIMbBIOMwo  bogrgdgdol
(00) ©omgbmds  (399Mmbszeolos yzsmgwo, Lowsg ¢dbodzbgwm do@gds godboMEgds, Gmymes doge
153939G530M 3gMom©do (IV-X), sbg3g 99BHowOmo 3939G°3G00L (VI-VII) 39Gom©do) ©s 30@Mmmg®dmmo
3095303096¢0L 85B39690wqd0 (43560980 33E0mgds 56 500bodbgds).

LoJoMMZ9ML  50BMbOZErgo FIMwo LYPBEOMmM303YWo 3e0dsGol 306MHMmdIdTo FmTsBHJdYwo sdGHowe
39939M0GHGsms xs0900L (>10°C) gomgzscolfjobgdom, Bzgbl doge s8mygmao s3®mM3wodsdwy® bmbsdo
§omoBHgdom  dgodergds Moo  LMPBEBHOM303Mwo  bgbowmgsbo  3MWEHMOIIOL  Fo3MEIWgds.  39MIM,
193 GOM303wo  by@dol, dMmfgmwol, bBgomol bowol, B9dol, mbowol, 3030L (sd@obowos), Bgodmol,
3730msl,  gotgsMmol, gm3ol, 3mddol, Gfysgol, 3939600, saMgm3g kLo, JomgMbgmmgzsbo s
bgoomzsbo  JMWEHMEOOOL, FoMmE3wgMwol  (LsdgdmEYMIM s LoddBIBRBNMEIM), 35BoL  LosEMmYM o
1533060 ¥0dgd0L HoMIMgds. ©bs 5©00boTbML, GMI L3939 BHIGOM 39M0MEATo, JmEgdmEwo Bmbs s SMOL
530MbggMmwo boergdgdom MBOHMBlgwymaomo, AsbLe3MmMIdom 5dBHoMMO 393939300l dgMomdo (VI-
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VIII). s80¢md 693039600690 wo Labmaewm-Lsdgmmbgm 3MwEwmqdol bm®mdswm®o gsb30msMgdolamgols
SMEOOIE05 JOHHE0sbo 3MEGHMHJOOL 2-3-xgMH JmGfiY3s, beagm 935w Fe0sbgdol - 1-2-xg6.

oBghsdmes - REFERENCES - JIMTEPATYPA

L. 3gwsdg 9., 99wsdg 0. Lodo®mzgerml  s@dmbagrgm  Mg0mbgdol  s3MmMm3Er0do@Mo M9LYOLYDdO.
29008390 mds ,,196039MLswo”, Mmdowolo, 2010, 293 3.

2. Ggodg ., 0gewadg 0. 300530l (3300gds:  93MmM3I0do@Mo  asdmf3g3900 ©s  39MOL3gJEH039%0
00IMbO3Egm Lodo®mgzgermdo. godmd3gdermds ,,v60390Lsw0”, mdowobo, 2020, 201 3.

3. Meladze G., Meladze M. Estimation of agroclimatic potential of Mtsheta-Mtianeti region. Transactions of the Institute
of Hydrometeorology, Georgian Technical University vol.119, 2013, pp. 87-90

4. bsesdg 3. 05Mbgmamol  3MBoEodswo@gdo. dbgds, FoMlmwmo, ofgm. godmdigdermds d3L  ,L39Go”,
omdoobo, 2019, 368 ag.

5. 0godg 9., Ogawodg 0. 3a0doBol  AarmdsErvymo  ImdMBOL  493¢gbs  sgMMmg3MmEMmome  bmbsby
Lodommz9wml  3Hgbosh LwdEHM3039000. Lodo@mzgurml  agmaMsggos, Ne6-7, mbvy-ol  450md390¢Mdy,
2008, a3. 95-101

53 551583

Lslim@eem-lsdgm®bgm  37@EMgdol  gogmrgmgds LodoMmzgwml swdmlbsgagom Mo bwydGOMm3039dd0
/09ga0sdg @., 8gsdg 9./ LEvy-ob 300-U bsdgab. Mggx. I6M. 309d. — 2021- - ¢.131. -33.36-39. - JoOm.; Ggb.: JsOm.,
0bgym., Hb.

LodoOmmMz9ml  50dmbogwgm  JdMow  LyRGMmM303E  300Mmdgddo  (3sbgoo, Isbgms-0mosbgmo,  Jggdm
JoOmnwo, dos JoMmomeo) IMsgswficronmo (1948-2017 (. 99GHmO™MEMA0me ©03300390505 dmboigdgdols
0boeoBols s LEHOGHOLAHOIMMO  ©sFMTo39d0L  Loxzdzaw Dy, WOEAJBOE0s  1539AIBGOM  3IMHOMPYOOL
boby®dwogmdol,  SJBHoMem  BHYa3gMe@GIGems  xs0gd0L  (>10°C), s@IMbEgOo  Boengdgdol  (39) o
30OMmMYIOIMwo  3m953030906@ 0L (3;3) 5@ JOs/3egdol  Bgbgbiogdo. 93  3sB39bgdgdol  bsomems
§om3mpqbol  BoBbom, Bgdmsmbodbmmo  LsdmEssmfmosbo  3gMomEol  ©s3306M390sms  Imbozgdgdo
990056M9d0Lom30L  gogmxzowos  ®mM  35-{wosb  3gHhompgads. I 3gMomo dmoiogb  1948-1982 (i, 1I
3gMomeo  1983-2017 §. odBom®  BHgddgme@mesms  xs99d0L  (>10°C)  To@gdol  gomzswolfiobgdoom,
3odmygmazowos  3dMso  LYPRGHOM303MYO  S3OMIWoToGYHo  bmbs,  Igbsdsdolbo  3gML3gdGowwo
3N GHWOJOOL 203039 gdol dobboom.

UDC 551.583

Distribution of agricultural crops in the dry subtropics of eastern Georgia./G.Meladze, M.Meladze./ Scientific
Reviewed Proceedings of the IHM, GTU. — 2021. — vol.131. — pp.36-39. -Georg.; Abst.: Georg., Eng., Rus

Based on the analysis and statistical processing of data of multi-year (in 1948-2017) meteorological observations in the
eastern dry subtropical conditions of Georgia (Kakheti, Mtskheta-Mtianeti, Kvemo Kartli, Shida Kartli) 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 Il period covers the years of 1983-2017. Taking into account the increase in the sums of active
temperatures (>10°C), a dry subtropical agroclimatic zone has been allocated for the distribution of prospective crops.

YK 551.583

PacnipocTpaHeHHe CeIbCKOXO03SIHCTBEHHBIX KYJLTYP B CyXux cyOorpomukax Boctounoii I'py3um./Menanze I'.T.
Menamze M.I'./ C6. Tpynos UT'M, I'TV. - 2021. - Bem.131. - ¢.36-39. - I'py3 .;Pe3. ['py3., AHr., Pyc B cyxux
cybTponmueckux ycnoBusx BoctouHor ['py3un (Kaxetn, Mixera-Mtuanetu, Ksemo Kaprnm, [luga Kaptim) va ocHOBe
aHaM3a M CTaTHCTHYECKOW OOpabOTKM MHOTOJIETHHX METeopoJornmdeckux naHHbIX (1948-2017 rr.), ycTaHOBIIEHBI
TEHACHIIMHA YBEIUYCHHUS/YMEHBIICHUS MPOIOJDKUTEIILHOCTH BETETAIMOHHBIX IMEPUOJIOB, CYMM AaKTHBHBIX TEeMIIEpaTyp
(>10°C), armochepHbix ocaakoB (MM) u ruaporepmudeckux kodddumuenror (I'TK). JIast HArIsLMHOTO MPEACTABICHHUS
JTUX TOKasaresei, JaHHble HAOMIOJSHUI 32 BBINICYKa3aHHBIA CEMUACCITHICTHUHN MEPUOJT pa3IelieHbl Ha Ba 35-JIeTHUX
nepuoaa s cpaBaenus. I nmepuon oxsareiBaeT 1948-1982 rr., II mepuox - 1983-2017 rr. C y4eToM YBEIMUYCHUS CyMM
akTuBHBIX Temmepatyp (>10°C) BeimeneHa cyxas cyOTpomuyeckas arpoKIMMAaTHYeCKas 30HA IS PAaCIpOCTPAHCHUS
COOTBETCTBYIOIIUX MEPCIEKTUBHBIX CEIbCKOXO3IUCTBEHHBIX KYJIBTYP.
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360 m3qLYdO.
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900330l ogboTomEmo ©osdgEMo (30 33) 53 fiergddo, dgbgms-0m0sbgmdo Mgaombdo odbs sm®osbwyero.

bdoMos d9800b393900, MMEs 9OH0 LyBY30L 3MMEglol JodEobsMgMdOLOL BosbEgds Medwgbody MGgaombo.
3bgmo 899mbgz93900LoL  DBaISEO Foblo3MMMGIMMs© ©OEOs. 8oy, 2014 Farols 26 5360wl Lgdyzsd MGmIwol
056330900l 05390 7 83 0ym 4oaMdgers 35 o s dmoEgs boJoMmggwmlb Lbsdo Mgaombo -4ggdm JsGomeo
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3600369 m3b6500 ©sB0sbs bgbowo s dmliGbymwo.
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9000565 996500 MEs. B03gES  WORMEIHO-MGEs30-435MHOl dmogsMo  dsgolBmawo. Lgdgzs 30 fmob
3099 JdMEs, MM bodg LogbmzMadgwo Lobwog sH0sbs. bgByzol JoMEzwgdol osdg@mo 10-15 99
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393 56533006., x06Fo65dg 3./ bLEH®-0ob 380-b LsdgEb. Mgg. 9G. 3690, — 2021- - #.131. -23.40-43. - Jo®o.; H7%.:
JoOom., 0byem., Hbs.

dgbPogaroos 2014-2018 Fergdol dmbsggdgdo LgdYz06mdol dglobgd. 49906500 Bgdmos Lg@EYz096mdoL
30035@ M0 oboliosmgdmgdol - 1gEY30006 OIS MOMEIbMdOL, bobyMmImogMmdOl, s3Mgm3Y, Lmbm3Eozm®o
36MHmEgLbgdol  G03gool  asbsfowgds  bodoMmzguml  MHgaombgdol  dobgzom  s0bodbmwmo  brmmfarosbo
3960m©obmzgol.  9gaqboos  Tglsdsdolo  gbMowo.  gobbowmmos  LgEygzolysb doygbgdmwmo  bosbo.
20H9M005 bYEBY3096MMBdOL BMAOGOMO Fsbls3MmMgdMo Ggdmbgggs.

UDC 551.59

Hailand damagecausedbyiton the territory of Georgiain 2014-2018 /Pipia M., Beglarashvili N., Jincharadze G./
Scientific Reviewed Proceedings of the IHM, GTU. — 2021. — vol.131. — pp.40-43. -Georg.; Abst.: Georg., Eng., Rus
The data on hail for 2014-2018 weres tudied. The distribution of the climatic characteristics of hailisanalyzed — the
number of hail days, duration, aswel lastypes of sonopticprocesses in the regions of Georgia for the indicated five-
yearperiod. A corresponding tablehasbeendrawnup. Damagefromhailisdiscussed. Somespecialcasesofhailaredescribed.

VK 551.59

I'pag m ymepb, HaHeceHHHI uM Ha Teppuropum Ipysum B 2014-2018 rr./Ilumma M.I', Bermapamsumu H.T,
Ioxumaapagse A/ Co. Tpynos UT'M, I'TY. - 2021. - Bem.131. - c.40-43. - I'py3 .;Pe3. I'py3., Anr., Pyc
Pyc.Msygenst pammsie mo rpagy 3a 2014-2018 rr. IIpoaHanusmpoBaHO paclipefieieHHe KIMMaTHIeCKUX
XapaKTePUCTUK Tpafia — KOJIMYECTBA TPAafOBBIX [JHeH, MPOJO/DKUTENTBHOCTH, a TaKXKe TUIOB CHHOITHYECKUX
IIPOIIeCCOB IO peruoHaM ['pysum 3a ykasaHHyIO IaTmieTKy. CocTaBjieHa cooTBeTCTByomas tabiuna. Obcyxzmaercsa
yuep6 ot rpaga. OmucaHbl HEKOTOpbIe OCOObIe CIydau rpaza.
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Spatial distribution of PM3, and PM_;s concentrations in the atmosphere of Thilisi according to regular
observations and experimental measurementsro./Gigauri N., Kukhalashvili V., Surmava A., Intskirveli L.,
Pipia M./ Scientific Reviewed Proceedings of the IHM, GTU. — 2021. — vol.131. — pp.44-50. -Georg.; Abst.: Georg.,
Eng., Rus

On the basis of experimental measurements and data from the National Environmental Agency, the nature of changes in
the concentrations of PM-particles in the air of Thilisi was determined. It was found that in winter their concentrations
almost always exceed the corresponding the MPC values, and the hourly trend of changes in the concentration of PM-
particles showed that during the day it tends to increase and reaches a maximum after 20 pm. The influence of the
pandemic on a decrease in the concentration of dust particles in the atmosphere of the city and the fact that the main
contribution to the pollution of the atmosphere of Thilisi with PM-particles is made by vehicles is revealed. For the first
time in Thilisi and its environs, a field expedition was carried out to determine the concentration of PM particles.The
concentrations of PM particles were recorded along the entire length of the experimental paths and at points remote from
the paths. Their minimum, average and maximum concentrations are estimated; identified the most polluted areas of
Thilisi and its environs. It was found that the left bank of the Kura River is more polluted than the right one and that the
recorded maximum concentrations are mainly due to the traffic intensity or meteorological conditions.

YIK 504.5.054

IIpocTpaHcTBeHHOEe pacnpeneneHue kKoHuentpauuii PMio m PMzs B atmocdepe r.Touamcn mo AaHHBIM pery.-
SIPHBIX HAGJIIOIEHUI U IKCIePUMEHTAILHBIX u3Mepennii. /Turaypu H.T'., Kyxamamsunu B.I'., Cypmasa A.A., UHuku-

psenu JL.H.,ITurmmma M.T'./ C6. Tpynos UI'M, I'TV. - 2021. - Bbi.131. — ¢.44-50. - I'py3 .;Pe3. I'py3., Anr., Pyc Ha
OCHOBE 3KCIEPHUMEHTAJbHBIX HM3MEPEHHH M JaHHbIX HalMOHALHOrO areHTCTBA MO OKpPYXKAlollel cpejie omnpejaerneH
XapakTep W3MEHEeHUs KoHIeHTparui PM gactun B Bo3myxe r.TOWInCH. YCTaHOBIICHO, YTO 3UMON MX KOHIICHTPAIHH
TIOYTH BCETJa MPEBBIIAIOT cOOTBEeTCTBYIOMME 3HaueHus [1/IK, a wacoBoil TpeH M3MeHEHUs! KOHIeHTpanun PM dacTui
MoKa3all, YTO B TEYCHUU IHS OH MMECT TCHJCHIMIO K YBEIMYCHWH M JOCTHTaeT Makcumyma mocie 20 JacoB Bedepa.
BrlsiBiieHO BIHSIHME TIAHJICMHWU Ha CHIDKCHHE KOHIIGHTpPAIIMH IMBUICBBIX YacTHI] B aTMocdepe ropoaa U TOT (akT, 4To
OCHOBHOI1 BKJIaJ B 3arps3HeHue armocheps! r.Tomwmcn PM wactuiiamu BHOCHT aBTOTpaHcropt. Breperie B TOmmucu u
€ro OKPeCTHOCTSIX ObLIa TPOBEIICHA TOJIeBast KCIICAUIINS 110 ONPEIeIeHUI0 KoHIeHTpauuu PM dacTui. 3adukcupoBaHsl
KOHIICHTpAIUun PM qacTtun 1o BCcel JJIAHE OKCIICPUMECHTAJIBHBIX TpacC U B OTHAJICHHBIX OT TpacC TOYKax. OHeHeHH nux
MUHHMAaJIbHBIC, CPETHIE ¥ MaKCHUMaIbHbIC KOHIICHTPAINH; BBIABICHBI MAKCHMAaJIbHO 3arps3HEHHBIC paifoHbI T.TOnmmCcH n
€ro OKPECTHOCTEW. YCTaHOBIEHO, 4TO JIeBbIH Oeper p.Kypwl Oonee 3arps3HeH, 4eM TpaBbli M 9TO 3aUKCUPOBAHHBIC
MaKCHUMaJbHBIE KOHIICHTPAIMA B OCHOBHOM OOYCIIOBIEHBI ~HHTCHCHBHOCTBHIO JBIDKCHHS TPAaHCIOPTa  WIN
METEOPOJIOTHICCKUMH YCIOBHAMHU.
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The paper shows that "sustainable development™ is a system of community development that, in the interests of economic
development and environmental protection, ensures an increase in the quality of human life. In addition, the components of
sustainable community development are: energy (energy resources, industry efficiency), ecology, living standards and
information provision (services).

If we add to this the human impact on the animal world: the intensification of their commercial activities, extraction by
species, breeding of diverse species, protection of rare and exotic species, a clear picture of the grandeur of the
anthropogenic factor is clearly presented.

YJK; 504.064.2

CoBpeMeHHbIEe IKOJIOTHYECKHE MPOOJIeMbl YCTOMYMBOro IKoHOMHYecKoro pasutusi crpaunl /T'yuus I'.C./ C6.
Tpymos UT'M, I'TVY. - 2021. - Bem.131. - ¢.51-55. - I'py3 .;Pe3. ['py3., Anr., Pyc

B cratbe moKa3aHO, YTO «yCTOWYMBOE pa3BUTHUE» - OTO CHCTeMa pa3BUTHs OOIIEeCTBAa, KOTOpas HWHTEpecamu
9KOHOMHUYECCKOI'0 pa3sBUTHUA WU 3alIUTHL Opr)KaIOH_[ef/'I CpeabI o0ecIeunBaeT MOBLIIICHUE KaYeCTBA JKM3HHM YeJIOBEKa. HpI/I
3TOM, COCTABISIOIIMMH YCTOMYMBOTO pa3BUTHA OOIIECTBAa SBISAIOTCS: 3HEprus (3Hepropecypchbl, 3(dekTuBHOCTDH
MPOM3BOJICTBA), DKOJIOTHSA, YPOBEHb >XM3HM W HWHPOpMAIMOHHOEe obOecmeueHue (ycimyru) obmiectBa. Ecmu k 3TOoMy
J00aBUThH BIIMSHUE YEJIOBEKA HA )KUBOTHBIA MUP: HHTEHCU(DHUKALIUIO UX KOMMEPUYECKOI eI TeNIbHOCTH, 10ObIUY 110 BUIAM,
pasBelleHue Pa3HOOOPa3HBIX BHIIOB, OXpaHy PEAKHMX W 3K30THYECKHUX BHJOB, TO OTYETIMBO OyJEeT MpeacTaBlieHa
o0IIMpHasT KapTHHA TPAHIMO3HOCTH aHTPOIIOTEHHOTO (haKTopa.
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UDC 551.576
Influence of atmospheric circulation anomalies on weather and climate in Georgia.
M.Tatishvili, Z.Khvedelidze, 1. Samkharadze, A.Palavandishvili.
Institute of Hydrometeorology of Georgian Tehnical University
Thilisi, Georgia marika.tatishvili@yahoo.com

The North Atlantic Oscillation (NAQO) index is based on the surface sea-level pressure difference between the
Subtropical (Azores) High and the Subpolar - Low. The positive phase of the NAO reflects below-normal heights and
pressure across the high latitudes of the North Atlantic and above-normal heights and pressure over the central North
Atlantic, the eastern United States and Western Europe. The negative phase reflects an opposite pattern of height and
pressure anomalies over these regions. Both phases of the NAO are associated with basin-wide changes in the intensity
and location of the North Atlantic jet stream and storm track, and in large-scale modulations of the normal patterns of
zonal and meridional heat and moisture transport, which in turn results in changes in temperature and precipitation patterns
often extending from eastern North America to western and central Europe.

Strong positive phases of the NAO tend to be associated with above-normal temperatures in the eastern United States
and across northern Europe and below-normal temperatures in Greenland and oftentimes across southern Europe and the
Middle East [1,6]. They are also associated with above-normal precipitation over northern Europe and Scandinavia and
below-normal precipitation over southern and central Europe. Opposite patterns of temperature and precipitation
anomalies are typically observed during strong negative phases of the NAO. During particularly prolonged periods
dominated by one particular phase of the NAO, abnormal height and temperature patterns are also often seen extending
well into central Russia and north-central Siberia. The NAO exhibits considerable interseasonal and interannual variability,
and prolonged periods (several months) of both positive and negative phases of the pattern are common.

The NAO index is obtained by projecting the NAO loading pattern to the daily anomaly 500 millibar height field over
0-90°N. The NAO loading pattern has been chosen as the first mode of a Rotated Empirical Orthogonal Function (EOF)
analysis using monthly mean 500 millibar height anomaly data from 1950 to 2000 over 0-90°N latitude.

The NAO has been linked with a variety of meteorological and non-meteorological effects across a wide spatial and
multiple temporal scales, and only a selection of these impacts can be mentioned here. For example, Nesje, Lie, and Dahl
(2000) showed a strong relationship between the mass balance of Scandinavian glaciers and the NAO due to the
controlling influence of the storm tracks by the NAO, which influenced precipitation amounts, and glacier mass balance as
a result. Coincidentally, the NAO has been shown to explain a large amount of the variance in Norwegian streamflow
(55%) and hydropower output (30%), influencing electricity consumption and prices (Cherry et al., 2005). Baltic sea-ice
extent is also strongly related to NAO changes (Karpechko, Peterson, Scaife, Vainiko, & Gregow, 2015). Cropper, Hanna,
and Bigg (2014) found an influence of the NAO as far south as 20°N in coastal upwelling-inducing winds along the
northwest African coastline. The great-circle distance between northwest Africa and Scandinavia is ~5,700 km, indicating
the great spatial extent of the NAO influence. Recent NAO—climate linkages literature includes a strong signal of the (non-
summer) NAO on precipitation in Iraq (Khidher & Pilesjo, 2015), an influence on sea-ice breakup date in south-central
Ontario (Fu & Yao, 2015) and even a Southern Hemisphere influence, via a decadal-scale mechanism, on subtropical
eastern Australian rainfall (Sun, Feng, & Xie, 2015).

Table 1. Five lowest and five highest NAO years for each calendar month and season, based on the Hurrell PC NAO index
and the January 1899—February 2016 period, updated from Hanna et al. (2015).

Month| 5 lowest 5 highest

Jan 1966, 1969, 1940, 1963, 1945 1993, 1989, 1983, 1928, 1990
Feb 1947, 2010, 1978, 1942, 1960 1990, 1989, 1997, 2000, 1959
Mar | 2013, 1962, 1958, 1931, 1952 1986, 1990, 1913, 1920, 1994
Apr 1966, 1978, 1988, 1979, 2008 1947, 2011, 1943, 1990, 1904
May | 1993, 2008, 1954, 1952, 1909 1956, 1963, 2009, 1914, 2015
Jun 1902, 1903, 2009, 1982, 2011/2012 1994, 1961, 1967, 1922, 1919
Jul 2015, 1907, 1962, 2009, 1918, 1964, 1920, 1946, 1935, 1975
Aug 1943, 1964, 1958, 2011, 1966 1991, 1971, 1983, 1961, 2013
Sep 1998, 1930, 1968, 1939, 1915 1975, 1947, 2009, 1917, 1950
Oct 2006, 1960, 2012, 1966, 1968 1986, 1957, 1983, 1938, 1935
Nov | 1910, 1947, 1955, 1915, 1965 1978, 1982, 1992, 1953, 1913
Dec 2010, 2009, 1961, 1995, 1978 2011, 2006, 1951/1982, 2004

Particular increase in the NAO between the 1960s and 1990s was widely noted in previous work and was thought to
be related to human-induced greenhouse gas forcing. However, since then this trend has reversed, with a significant
decrease in the summer NAO since the 1990s and a striking increase in variability of the winter especially December—
NAO that has resulted in four of the six highest and two of the five lowest NAO Decembers occurring during 2004-2015
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in the 116-year record, with accompanying more variable year-to-year winter weather conditions over the United
Kingdom. These NAO changes are related to an increasing trend in the Greenland Blocking Index (GBI; equals high
pressure over Greenland) in summer and a significantly more variable GBI in December. Such NAO and related jet stream
and blocking changes are not generally present in the current generation of global climate models, although recent process
studies offer insights into their possible causes. Several plausible climate forcing and feedbacks, including changes in the
sun’s energy output and the Arctic amplification of global warming with accompanying reductions in sea ice, may help
explain the recent NAO changes. Recent research also suggests significant skill in being able to make seasonal NAO
predictions and therefore long-range weather forecasts for up to several months ahead for northwest Europe [2,3].
However, global climate models remain unclear on longer-term NAO predictions for the remainder of the 21st century.

Climate phenomena subject to MJO influences include the monsoons and several climate modes such as ENSO, the
North Atlantic Oscillation (NAO), the AO and Antarctic Oscillation (AAO), the Pacific North American (PNA) pattern,
and the Indian Ocean Dipole (10D). While these climate modes all feed back to the MJO, discussions in this section focus
on MJO effects on them.

During winter, the positive (negative) phase of the AO, also known as the Northern Annular Mode (NAM), is twice
as likely to occur as the opposite phase when MJO convection is enhanced (suppressed) over the Indian Ocean. When
MJO convection is enhanced (suppressed) in the Eastern Hemisphere, especially over the Maritime Continent, the number
of days of positive (negative) AO phase becomes large. In November—March, 18-21% of the variance in extratropical
1000-hPa geopotential height is related to the MJO. The MJO influence on the AO is also through Rossby wave trains
excited by MJO convection and propagating from the tropical Pacific into the extratropics.

The southern hemispheric counterparts of the NAM and AO are the Southern Annular Mode (SAM) and AAO. They
are also influenced by the MJO. Negative (positive) phases of the AAO in austral winter tend to occur when MJO
convection is enhanced (suppressed) over the central Pacific. The SAM reaches its maximum positive phase immediately
after MJO convection peaks over the equatorial Indian Ocean. The Antarctic circumpolar transport can be accelerated by
MJO-enhanced surface westerly wind associated with the SAM that covers almost the entire latitude circle at 60° S.

The NAO/NAM pattern is a result of the eddy-driven extratropical atmospheric circulation: specifically, the transport
of heat and momentum by stationary eddies (longwaves or planetary waves in the northern polar jet stream) and transient
eddies (cyclones and anticyclones forming within or along the jet stream) (e.g., Kaspi & Schneider, 2013). The polar jet
stream is directly related to NAO changes and has a mean latitude somewhere between 50°N and 60°N over the eastern
North Atlantic. The strongest westerly winds (of up to about 200 km/hr in the core of the jet near the tropopause) are
typically experienced at these latitudes, and there is a clear clustering of extratropical storm tracks along the polar jet
stream. The prevailing direction is westerly due to the Coriolis Effect of earth’s rotation, which deflects air masses to the
right of their direction of motion in the Northern Hemisphere. Longwaves develop in the jet stream because of orographic
obstacles (e.g., the Rocky Mountains over North America) or east-west heating contrasts between land and sea, or
variations in latent heating due to condensation and rainfall. Low- and high-pressure systems form due to strong horizontal
contrasts in temperature, typically where cold polar air meets relatively warm tropical air masses. These transient eddies
are very important in providing energy for maintaining the polar jet stream flow and mid-latitude westerlies, otherwise
friction with the surface would slow and eventually halt the winds. However, a significant contribution to maintaining the
westerlies—qgreater than in the Southern Hemisphere—comes from the stationary eddies: this is due to the much stronger
land—ocean contrast effects in northern mid-latitudes [4,5] .

Being linked with the jet stream, there is a deep and pronounced vertical structure to the AO and NAO, which
extends up into the stratosphere; this is most notable for the AO, which lies further north and is more directly linked with
the polar vortex. What happens in the stratosphere in polar winter can also have a big bearing on conditions in the
troposphere: for example, stratospheric sudden warming are associated with a weakening and sometimes reversal of the
polar vortex and development of negative NAO/ AO that sometimes occurs in mid- to late winter (e.g., Cohen et al., 2014;
Marshall & Scaife, 2010). Stratosphere—troposphere interaction and coupling is not very well understood, yet is important
for NAO dynamics (Kidston et al., 2015). It appears from theory and observations that planetary-scale Rossby waves can
propagate upwards from the troposphere into the stratosphere under conditions of moderate westerly flow during boreal
winter; the stratosphere is effectively decoupled from the troposphere in other seasons. If the wintertime polar vortex is
weak (strong), the upward-propagating waves can (cannot readily) interact with and slow the upper-level westerly flow.
There is also a kind of reverse effect where airflow anomalies in the stratosphere can propagate down to affect the near-
surface circulation (Baldwin & Dunkerton, 2001). The time of operation of these changes is typically 2—3 weeks, although
dynamical couplings range over timescales from daily to multidecadal (Kidston et al., 2015).

Between the 1960s and 1990s the NAO was becoming more positive, but since then this trend has tended to reverse.
Recently updated observational records and reanalyses showed increasing variability of winter NAO and AO, which is a
feature not just of the 2000ts and early 2010ts but has been ongoing during the 20th century.
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The North Atlantic Oscillation (NAQ) index has been discussed in presented article, which is based on the surface sea-
level pressure difference between the Subtropical (Azores) High and the Subpolar Low. The positive phase of the NAO
reflects below-normal heights and pressure across the high latitudes of the North Atlantic and above-normal heights and
pressure over the central North Atlantic, the eastern United States and Western Europe. The NAO reflects changes in the
position and strength of the North Atlantic polar front jet stream and has associated effects on the weather and climate of
mid-to-high latitudes within and around the Atlantic. The more positive (negative) NAO/AQ index represents stronger
(weaker) airflow around the Northern Hemisphere and a jet stream that is shifted further north (south) over the North
Atlantic.
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oy oy  ay oy

303000 06O MGO 868@60(503‘8%’0 23906@M@qdgd0. 53 dobbom (1), (2) ©s (5) A9BGHMEgdgd0
29350053 mm, Fqgbadsdobo  uh, vh o AhG'/S b9 ©5 30LIOMRYOM®M (3), (4) s (6) J9BGHMMGdgdOm.
39605 530Ls, 30300M IHY3g™MdsJOo, Hrd

0 o0¢' oh 0 oh
— (@, o'h)-h,—+AhYc—=—|c6,0'— |.
8t(0¢ ) 0ot g@t 8g{g o ® at}

B90mm  50b0dbMEol  2om35¢olfobgdom, 2903390 A9Msddbgdol dgdwgy d0300900
3906@™M@9dgdL, MMIwgdoi s©fgmgb dmdemsg Lombol 9gwgdgb@Hdo 30693 03MM0 s dobsgswo
3mG9b305Mo 9bgMaoobl (available potential energy) s65¢0Mm 900l (33009l Lbgsolibgs 3obozmeo
399 BH™M0L 4o3w9boom:

K ! K ! K ! vy K ! !
d “+8u U+8v “+6W 4= u Op ! ga—h+@ +luvh+uhF, +
ot OX oy o¢ ox 0OX
' Xy
oK} oYk U Rk ok
+ + + =
ot OX oy o¢g

—@Ouhz(p ( @+@J—Iuvh+th +

ay oy

(12)
+o WK/ +vhD} ,
OAPE’  OU(APE'+@yph) OVAPE +Ouwh) I[W(APE'+6, ¢h)+c @, poh/at] _
ot ox oy oc -
| ( oh 85] _ouhd? oh 20
OX OX oy 8y 6y
13
-hA%'/S|u a—®+v6—® +owWAP’ +/1h19 ‘DY, (3)
oX oy S
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LoS3

2 2 12
kD Ve AN
2 s 2

5 Ko  Kdglodsdobow, gomgmermgsbo dmEmemdol Lombol gargdnb@ol 3obgdozmmo gbgdyools
9Bomygd0s X s Y mgddgool aolfgdog, boarm APE’ - 80bogswwo 3m@gbioswydo gbgtgool
sbsgrmyo.

by, 3030000 063909 m0 969693030 9b5x8MMdgd0 Jmge Bsob@Hgydmm s6gdo
3069303160 969600l 5Bsemyolsm3zol X @s Y ©gMdgdol gobfzmog s Jobsgswo 3m@gbgoswwm®mo
9696300b 9b5¢EMmobsm30L

1 1 1 ¢rp AhG?
Ku=§'[“'[jhu2dxdyd§, KV=E'[R[jhv2dxdyd§, APE:EW 5 dedydg”

0 (11-13) 996¢)megdgdL 3506392609000 doger s8mblbol sMgdo M (0 < x <Ly, 0 <y <Ly, 0<{<1) o
305658 gdm (7)—(10) LobeBPZOHM 30MMdJd0M, 3030090 J6gMHYIEH0IMO B5EBLOL 2obEHMEYdIOL

aaKt“ ={K,.B, 1+ 1K By Ky APE K, K K, B KL E, K, Bl (1
aﬁKtv ={K,,B, }+{K,.B, }+{K,, APE}—{K, K, }+{K,,E, }+{K,.E, }+{K,, EL . (15)

OAPE ={ APE,B, }+{APE,B, |-{K,, APE }—{K,, APE }+ {APE, AD}+ {APE, E, )+ {APE,E, },16)

ot
LoS3

L1 2 |Lx L1 U2 L

K.BJ=-[Jus- dyds, KB Jj=—[[vo dxdg,
00 0 00 0
L, Lx ) L

{K,,B,} —J.j‘uh : dydg, {Kv,By}:_T_l[vhv2 dxdg,
00 0 00 0

Ly L
{APE,B,}= - | ju (AP"+@yph)[* dyds, {APE,B,}= - | jv (AP"+0,0Mh)|” dxdg,
00 00
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1K, K, }= I{[[ uvhdxdydz,

{K,,APE}= H uh{ +,w( 22 ?fﬂdxdydg
{K,,APE}= .[”vh{ o /119( %h+%ﬂdxdyd§,
mUh(——WjdXdyd( K, E,}= th(%/HUdedydg,

E,}= wawh—:zdxdydé, (K, E. ! maw—dxdydg

dxdydg :

{APE, E,_} m w?

Kol {n [(@“J 3 JJde sl (3]+(5) o

{APE, AD}= mﬂh—g{(u— )—+(v v)%ﬂdxdyd{.

(14)-(16) 2963 ™@gdgdo >0fgMgb 9696MGR9G03M 9MHoddbgdl MMHMYMOIBOMWSE®  9MIGOHMYZMMZs60
B905306M0L Bgdmm d0dEobstg mIsM® 5GIMLGRIOHI 3OMmEqLYdT0. bEMEdsms Fobx39bs bofowdo

dgmdo §iagMgdo Hommoygbgb 306930310 s 3mEHgbgoswrmMo 9bgMa0gdol sbswmygdol 330w gdol
Lbohdomgl Lbgoslbgs 530D03MMH0 FogBmEmdOL 493wabom. o3 {93690l dgodwrgd ssbgmo 0bEIM3MmYEHSE0S

do3390:

KB {K.B. ) {APE,B,} KB, {K.B | |aPE B,
30fg@ab Ky, Ky, APE 96963000 965¢0magd0l 6535090L X @5 Y Logmm®©obs@m ©g6dgdols sOHmmdeme
339600000  LobsBO3mHM brEs3oMgdby, Tguodsdobo. s03bodbmm, ®md {APE, By} s {APE, By} ®6o

99L53609030Logeb  FgY0s, OMIYELMOPD 300390  LEHIOL  9BaMFoOL 5®39JFOMO  FOWIGHBIL  g39MOM
LoBP3MxODBY, beargwm Fgmey - LobrzMgdHy §6930L doergdol Joge FgbBmergdymo dwdsmdom godmfizgme APE
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-b 33000 gdsL. {Ku, Ky} §o®8moaqbl 3mMmom@olol dsgrom g59mfggame ao:33w0b bobdsMal Ky s Ky-b 8méols;
{Ku, APE}, {Ky, APE} - {6930l 360009600 g98mfi3gwero 9696Ma09d80L a533wol bobdsMgs Ku s Ky -bs s APE
FmO0b; LsFomms 500b0dbmL, G™A gl 9360900, oM 6930l 99axzMmMYdOL sbsermyol yMs0gbEols, 89035396
05306Bo0  BYEO30MHOLS O MOMPMOIBOVYWO®  9MHYMHMAZMMZB0  ©gsdofolb  bgwodoMol
3OH0BMbGHmME 2500963 JOL, M3 ggyns §6g30L MeE0gbEHOl dogrol BsfgMols Mgwogzol dodymaen
IrfoMme 3nmOEObsGms bLobEgdsdo. {Ku, Egl, {Kv, Ep} 5009096 ©0000519¢0dw96H0 gmbado 36HmEgbgdol
9696393039 H99mgdggdsl wm3sw® 3OHMmEgbbg; {APE, AD} 250mbo@ogl Lomdml gmbamo s39d300b
3930965L m3o® 3GmEgbby;.
{Ku, E(‘;is}, {KV, E(‘j’is}, {APE, E jis} - GHOOMXIBbEBHYOHO OLO3SE00MS S OGO YodMf39mEo
Ku, Ky, 05 APE 9696209000 33000900l Lobdsty {iﬁh, EG}, {KV, EU}, {APE, Ea}cgmﬁgjﬁ)o 9bgGo0l
39033990 bsfoerol Ky, Ky s APE 96960309330 2500030l BoBJotgs, Go3 g00mf3909eos
10d3360030L Lodserol dobgz00 (33c0Egdol dby39wMdTo B0MYOO.

0 093309000 (14)-(16) 29bGHMEgdgdL, 90300gdm 9BxMYGBH0INWO BoEBLOL A9BEHMEWGdSL LMo
969M00bsM30L

_ _1 » o Ahg?
E =K, + KV+APE—§IJI (h(u +v2)+ j dxdydc .
50 39BGHMEgdIL SLgmo Loby 593
oE
Ez{E,BXy }+{E.E,}+{E.D}, (17)

Los3

{E,B,, j={K,,B,} +{K,,B, |+ {K,, B, }+{K,, B, |+ {APE,B, }+{APE,B, |
E, E, |={K,,E, }+1K,, E, |+{APE, AD}+{K,, E, }+{K,, E, }+{APE, E_},
{E,D}={K,, EX |+{K,, EX }+{APE, EY |.

(17) - @36 B3BL, ™A Lo 969600l 33E0ENRS 3sdMyMFBo FMEIEOMIDOL 5G980 F5630OHMBdGBLYI0S
399000930 BogB™MOMYdoL  dmgdggdom:1.  9bgeyool  Fgdm@obgdom b6 goobgdom  godmymaomo oMol
89003LsBEOZMHIE0 BYO30MHJO0IL; 2. FMbmMo (LEbMIEFH0IMMO) sGIMLGIOHIo 3MMEILYdOL 9BIMYYEH0IMo
B90md0909000m WM 356 3O3909dBY; 3. GIOHBMIBEIHO LOdWIBE M s OBYDBoom.

(14) — (16) 2963 Mgdqdol Logwydzgubg TgbodErgdgEros 939530 DMmASO gbgMygE03 o ©OoyMsds,
MOMIgoi 035¢bsbobm a30639690L 969M49BH03MWO oM Jdbgdol ™Mog30LdMMYdgAL dmosbo Mgwrognols
Bgdmom dmdMsg 359M0L dobsdo (bob.1).

Bob.1-Bg mGHdsg0 oMo boBgz969d0s 9bgMagEH03MEo B sblol ol 8ygbgergdo, HMIdLYE 89210E050
39obOmmb  gombs 96 BFofgs@ml Mmoo 9gHBmIsLTEH0MmO  3OMm39Lgd0L  A963005MmgdOL  Lb3sEalibgs
90939, bmwm ghmo obMom bsBg969005 9bgMA9BH03Mo BoEsblol dygbgmgdo, MMIwgdog SLMwagdgb
b FYsmmb 956 56EH0fgserl GOl m3sem@o 3Gm3EgLoL 35630msMmYdOL dmgar 3gMomedo.
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{KM,EU}H i)

Bob.1. gom3oerm® 5@IMbggHe 36H:mEgbgddo 9byMygE03wwo AsMsgdbgdol
DMYO0 ©O5MSTd.

(14)-(16) 29b&HMEgd900@6 s 65b.1-sb Bsbl, HMAB Jobogow 3mEgb0s® 9bgMyosls s 30693 03MM
969600L Mol  gbgMaogdol  MMHMOgMHMYs33sl MMTogo bsolosmo dgodagds ookbgl - mIsermEo
360Hm390900L  gob30maMGBOL goM339 9B3BY 30693 03MM0 gbgMaos 03LgdL gbgMool oMl Jobogseo
30m33630smMo  gbghaool  botxbg, TogMsd  Fgbsdwms 3069303160  9bgMaool 3963390 Fo6rs0
390©50gdbsl ologoe 3m@GHgbgoswnd 9bgMmyos. sbg3g, BmbMGo {Bg30L FMoEogbEHol dogrols dmPomds
3965300190l BMbMOO gbgMRool 25OlZEIBL MOMAMIBOMWIE TJIBMMYIMWo FmdMsmdOL  3069EH03M6
969630080, Toa®00 goM339vI Lo@weaogddo 9bgcaool osEgdol JodsmmwEgds dgboderms Fgoigsemls
L530MOL30OME. JMMHOMEOLOL doeol 98gdEHO A5TMObEJdS 30bgE03MMO 9bgMROol Fowsbsfowgdsdo x s y
©96M3900L gobfzmog Imdmsmdol dygbgwrgdl ImnMobl. GMMdMEgbEwOo LOodEWBEOLS s ORYBOOL dog3wgbs
396530600901 30693039600 5 Jobszso 3m@gb0sw o 9bgMaogdol 9gdEoMgdsL.

QoLBLEOMEL,  503608bmm, ™I JmEgdme LESG0500 BoMgdmwo  gbgMagBH03Mo  49BEMEgdgd0
2490myggbgdgemo  04bgds  Lodo®mmzgwml  GgMoB™m®0sHg  2ob30msMm9dMwo  5GIMLGBIOHo  3MM™E39LYdOL
9b65¢0BoLsMZ30L bgoslbgs BmbmMo LoEvysEogdol 30MHMdYdT0.
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53 551.511.33

I9BmILIGHVMGO  5EHIMbEgOHmmo  3GmEglgdol  Mogbgomo  dmgmwol  9bgdagBHo3Mmo  dsensbliols
3956 mEgdsms Gglisbgd /©.0qd9EH® 58300/ bE¥y-ob 380-U bsdgsb. Mgx. 36. 3Mgd. — 2021- - ¢.131. -23.59-66. -
JoOm.; H9B.: Joro., 0ba ., b,

§0bs8gdsmg  LAHSGH05d0  5BHIMLBIOML  30OMMNIHIMPObITOZoL  gobGHmgdsms  bLOywo  LobGgdol
1553d390DBY  30OMLEAEHGHO3MNG  Josbermgdsdo  FqLodsdobolo  LolsbEgMm  30MMmdIdOL  godmygbgdom
Bo@gdros  96gMpIHO3Nwo  3bAHMEdoo,  Gmdwgdog  wwffg®ab  969MRIHOINW  53OWJIBIOL
MOMAOIBOYWIP 5M5gMMY35MHM3560 ©gEdofol BgEsd3omol Hgdmo FmdMmsg 3sgMmol Tobsdo. s©bodbwero
2396¢M@gdgdo  4odmyabgdmo  0dbgds  9bgMygBHo3Mwo  AsMsddbgdol  dglolifogro  LagoMmzggaomls
A9IO0FGMOH00L Bgdmm 4ob30msMgdME 5GHIMLRBIHNME 3HM (399030 bbgsslbgs Lobm3GH03MMo LoEsE0gdol
3060090do.

UDC 551.511.3

On the energy balance equations of the numerical model of mesoscale atmospheric processes /D. Demetrashvili/
Scientific Reviewed Proceedings of the IHM, GTU. — 2021. — vol.131. — pp.59-66. -Georg.; Abst.: Georg., Eng., Rus

In this article, on the basis of the complete system of equations of atmosphere hydrothermodynamics in hydrostatic
approximation using the appropriate boundary conditions, energy equations are obtained that describe the energy
transformations in the air mass moving over the orographically inhomogeneous Earth’s surface. These equations will be
used to study energy transformations in atmospheric processes developing over the territory of Georgia in different
synoptic situations.

YAK 551.511.3

OO0 ypaBHeHUAX IHEPreTUYECKOro 0aJIaHCA YHCJIEHHOW MOJEIH Me30MACIITAOHBIX aTMochepHBIX mpoueccos /]I,
JNemerpamsunu / Co. Tpynos UT'M, I'TY. - 2021. - Beim.131. - ¢.59-66. - I'py3 .;Pe3. I'py3., Axr., Pyc.

B naHHOW cTaThe Ha OCHOBE MOJHOM CHUCTEMBI ypaBHEHHH THIAPOTEPMOAMHAMHMKH aTMOC(EpPHl B THAPOCTATHYECKOM
IpUOTIKEHUN C HCIONB30BAaHMEM COOTBETCTBYIOIIMX TPAHWYHBIX YCIIOBHH, IOJNYyYEHBI SHEPTETHUECKHE YpaBHEHHS,
KOTOpBIC OIMCBHIBAIOT JHEPIETHUYECKUE IPeoOpa3oBaHMsl B BO3AYLIHOW Macce, ABWKYLIEHCS Hajg oporpaduyecKoi
HEOJHOPOJHON TIOBEPXHOCTBIO 3eMJHM. OTH YpaBHEHUS OyIyT HCIONB30BaHBl [UIS M3YYCHHS DSHEPTeTHYSCKHUX
npeoOpa3oBaHiii B aTMOC(epHBIX TIpoIeccax, pPa3BBIBAIOIIMXCS HAA TEPpUTOpHEeH ['py3um TmpH  pa3sIUdHBIX
CUHONTHYECKHUX CUTYaIlUsIX.
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904..551.583
3000bstgms 5mBgdol doMH0msEO 396986030 MglMOLYdo, BMbJ30900 ©s
06¢93m0Mgdmo Js®mzolb dgdsbobdgdo
353565d9 b., 3063509 o.
LodoMmmM39w ML 39db03weo »6039MLOEIGHOL 30OHMBYEHIMMOME®A00L 0bLEHOE M0, bodsMmzgum, MdOWOLO
knaili1990@gmail.com

9d0bsMgms 59Hgd0L 0b63YaM0MHYdMwo FoMm30L (3503) obEHMMOS Lomeggl d9-20 Lowzmbol
30-0560 (e9gd0sb 00qdL. 98 OML 539H030L Fgegd FBHoBHJOoL 963399 d0bsGgmo
0950898360909030 9Jdboerds Js@m30L 5EI0bOLEBHM309dTs (B, BHYbgloL 390l 5edobolEME0s)
[1] 89009935391 @ AoBsbm®E0gEgls (4o dgd 3693900l Foermn30L 4923900. oo Lamzmbol 80- 90-
056 §e9dd0 ImbsBMYds [geol 0b@gaMowro dosmm30l Fgbobgd L WROM M3 IMMEO Qb
S FIOMMO  39303IEs Jmger  Abmromdo. 58 OML  AMBEoml  bgoEslbgs  3Mmbgdo
06@ 936060900 sOm™M30L 399 0golbbdgdmes fyawol MHglwydligdol b dofiols s domemyo®O
M9LMOLYdOL 0bEJAM0MGOMEo sMm3s. JgMIM, 580D, GMmEs 539MH030L Jggemgd IEo@Hgddo
06(93M0M90mw  JsOm3sdo  [goandgdzdgdo  sbol  doffoll s Fobmb s 39380MgdMO
00IM5350RIOM36900L  3MI3WgJuMo  JoMmzs  FMOSBEOIOMPS,  93MM3Ls s JNE0sBs©
Abmxwomdo fywwolb MHglm®Lgdol 0bE9aM0Mmgdve sMmmMZ5%g Ay g md©bIb.

301Hgs35@ 0dols, dBxdMOZ MYLEOLYALS s 93mboLEJIYdbY ) TbmEwmE gswby sGOL
LOBIMO, Yzgws ™MobbIgds 035Bg, BMI MHYLMOLYdOL FoM3s bs FmbEgl dEobstol s Hols
0690603 LEBO3MdT0. sdoEHMI, 3969dMH030 MLYOLYdOL s Yol MHglMLYdOL 0bEHYAMOMmGOIMO
O35 LEOMEWMME o335 BJMI0bo ,,0500%.

OoBIMGHMMST0  5MLGOMO  FM535Wbs0M0  A9BTMEJOIO0ID  BHYMTobo 8s0d  yzgwsby
LOHMEYMROWO® Yol AWMds®MTs 35OGB0MOMdT (GWP) Bsdmogoeods. 53 356513690l
dobg3000: 3500 5MHOL Jogdlodoe MO 93bMT0ZMMO s LME0SEMEMO BaMygdgerol Jowgdol dobbom,
Ubgoobbgs  LgddHm®mgdol  0bGgeglbgdol  gomgzgsobfjobgdoms ©@s  smBgdol  93mLoliEgdgdol
©06M90MEqdol d9bsMBMbgdom, dEobstol {iYoedgdzmgdo smBol Gotywgddo dmdzgmwo {ywol,
dofiol s oMb 53538000 bbzs 3BgdMH030 MHglIMLYOOL 3MA3Wgdlivymo sm30lgds, (335
5 3mblgM3zo30s [2].

MRO@  JoOGH0350 O3 30043500: 3508 5MHOL  IobsMOL  Ysd9gd3Mgd syBdo  dofjol,
93965MgMo Loggs®ol s fyarol Mglm®LgdOL sbseroBo, (339, s30L9ds 96 Tgbs®BMbad.,
3MBobL ygzgws MHgbOLOL 3MblgM3o300L s MbobEgMdOlL BogH LaMygdgwrol domqdols Jobboom.

3Bol 0639Mm0M90Mwo FsM30L 2oblEBO3Msdo doMomso 860dzbgermds 9boFgds 8999y
3139943905 s 300630390U:

e 3bg0MH030 MHYLELYdOL 30033¢gJLMO s YYHPOYHNTYbbIGOMO (06EJAMOMYdMEO)

doOmM35;

e 5J39539%0 fyeob s dofjoll HgbmOLgdHY;

e 1b3505Lb35 ByBHMMYIOOL S O0BEHYMIGdo FBMYGIOOL 06FYMGGOOL Qom35eoLH0bYdY;

*  93mboLE 9900l oMgdYgdol 9bs@Rmbads;

o M9LbYlgdoL oMMz 39690603 LyBW3MgdTo.
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Major resources of river basins, functions and integrated management systems. /Kapanadze N., Tsintsadze
T./Scientific Reviewed Proceedings of the IHM, GTU. — 2021. — vol.131. — pp.67-71. -Georg.; Abst.: Georg., Eng., Rus
The origin of the concept of river basin integrated management and evolution history is discussed. Typical
functions of river basins and integrated control mechanisms are studied. On the case of world experience the

introducing possibility of the theoretical foundations, goals and objectives of river basin integrated management
in practice has been shown.
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OcHOBHBIE pecypchbl peUHBIX 0acceiiHoB, PYHKIMH U MeXaHH3Mbl MHTErPHPOBAHHOr0 ynpasJjeHus. /Ka-
nanamze H.W., Hunanze T.H. /C6. Tpymnos UI'M, I'TVY. - 2021. - Bein.131. - ¢.67-71. - ['py3 .;Pe3. ['py3., Anr.,
Pyc

OO0cyxaercs MPOUCXOXKICHUE KOHIICTIIUH WHTETPUPOBAHHOIO YIPABICHUS PEYHBIM 0acCEHHOM W UCTOPHUS
pa3BuTHus. M3ydyarorcss THUIOBBIC (YHKIMH PEYHBIX OAaCCEHMHOB M MEXaHHW3Mbl KOMIUIEKCHOTO KOHTpoJsi. Ha
IpUMepPe MHUPOBOTO OIbITa MOKa3aHa BO3MOXKHOCTh BHEAPEHHUS B MPAKTHKY TEOPETUYECKMX OCHOB, IieJcH U
3a/1a4 MHTETPUPOBAHHOTO YIIPABJICHUS PEYHBIM OacCeHHOM.
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2021. - vol.131. — pp.72-76. -Georg.; Abst.: Georg., Eng., Rus

In this paper, from a climatological point of view, a brief description of cloudiness in the territory of Georgia is given. The
role of cloudiness in the formation of the Earth's climate is noted. Considered are the significant work carried out in
various scientific centers around the world to study the influence of galactic cosmic rays on the cloud cover of the Earth.
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Oo6snaunocty U kocmuueckue Jayud. /Kanmawmamse H.U., Mxypuanumze W.IL/ C6. Tpyaos UI'M, I'TY. - 2021. -
BbIM.131. - ¢.72-76. - I'py3 .;Pe3. I'py3., Anr., Pyc

B nanHoii paboTe OaHa C KIMMATONOTHYECH TOYKU 3PEHMs] KpaTKas XapaKTepUCTUKA OOJAaYHOCTH HA TEPPUTOPHU
I'pysun. OTMedeHa ponb 00IaYHOCTH B (POPMHUPOBAHMH KIMMara Ha 3emie. PaccMOTpeHBI 3HAYUTENLHEBIE PaOOTHL,
KOTOpBIE BEyTCA B PA3IMYHBIX HAYYHBIX HEHTPAX MUPA MO MCCIIEA0BAHMIO BIMAHUS TAIAKTHIECKUX KOCMHYECKUX JTydei
Ha 00JaYHbIi TOKpoB 3eMiu.IIpeacTaBIeHbI COOTBETCTBYIONIME UILTFOCTPALIUH.
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53 504.5.054
LBdmgol Mosbzomo ImEgeols dglisbgd
*a. 39Wsdg, **6.89000d300
*md0obol Lsbgedfogm Mboggdlodg@ol 3sdmygbgdomo domgds@ozol obbGHo@mEo. mdowobo,
LogdoOmggerm  givi-geladze@rambler.ru
*#¢99603m600 1bo39mLoGIGHOL 30EMHMIAYEJMOMEMYRo0L 0bLEHOEGME0, Lods®mggwm, mdooblo.
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599056 35030656y 3830JOMdM, HMA 9o LsdwGmo boddgs sAG—OL MYMIMI0EOHMEOLsToZoL BMEBY
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©0xb0s HoEbz000 dmEEo®qdol 890mEgdoL bsdrsEgdoom.
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Pggbo 33930l mdogdAHL  Pomdmoaqbl  s8Lg, gbs, MmIgwdog 3wobgds  J3gxzgbogols
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0xIN9BE0sMEM 25bBHMWgdsMs LobBHgdom. s80FH™I olobo 0dz0sm0 8mMbszrolols dgdmbggzgdol ot
oblbgd0sh 3mB30wEHYIHdy Gogbgzgomo gmmEadol Lsdswgdom. 935505 doMOMOEsE b3y a35d3L 2-
296%BM30¢gd09b (x — z LOdMEYJF0) 50 36YO 6.

Lofyol  as6Gmemgdsms  bobEgds . bmys©o, 3wsbognmo  306HMm©obs3030@b  3bmdowos, O™
LobobEzm™m 3965 sMOL Lombol ol Bgbs, GmIgEdos 3MEIXEIDS 3JEWOL 5MgMMPZ5MM369ds, 39gMdm, SabY
0L 5BHIMLBIOML oL Bgbs, GmIgwdos 3wobgds  ©YEITOFol  Bgs3oMmolL, OHMAMOE 3O,
3590003350m36905 (398390 GHWIMOMEO, MOMAMIBOMO, ,{Ywosbmmo®, BGHOM3MmygbmMo ©s 5. 8.). dobo
3M0BMbGHIMOHO O 39M0GH035¢M0 BolidBHodgd0s ssbwmgdom 100 — 200 39, s 2 39, dglsdsdolog. Bgzgb
30005300 2-9956DMT0gd0sb  9MILEIF0MBIMME sTMEIBL 3gMGH0ZoWwMH  ( x — z ) LodMGYgdo. 93069
30OH0DMbEHIMHO DMIgdoL 9s8m 89230005 3MHOMEOLOL doErs YR GIJIZYM®. MMYMO G F0MYGdIWWOs
39Lg3—0b 59m(356900L FobboEzoLLL, 56O oMz oLobgdm 3sgMH0oL LI3ZzMOZ30L FoMELIL Lodsmerol dobgwzom.
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09 350m30949bgdm  853OHMALIGHVMMO  IM3wgbgdol  AgHBmIMHMEglgdBY B3 gbol  Fomzswolfiobgdol
dgomEl,  d3MLobglgol  mogobvygecmo  3mbggdaool  e85MEH03gdsl,  335BoLGHGH0ZMG  Bosbermgdsls,
GO gbBHMdOL  3m9n03096¢d0L  ImTogmdsl, Fsdob  s8lG-ol  MgMIM3oEMMEObsdogols  (fywol
MOMJol BsHMOHO Q9MEJI6OL 250035¢0L0bGd0M) s Foldo 5gMHMBMEOL Ao3MEIJdOL 58MEsbol Lafyol
2396¢Mmmgdoms LobiEgdsl 96905 sLgoo boby [2 -6 |

d—u:—@+A'u, (D
dt X
on
— =7\, 2
EE 2)
UL Wy, 3)
oxX 0z
d—'9+SW:LCD+A'19, 4)
dt c,
d_q+ w=-0+A'q (5)
dt o ’
dv
—=D0+Av, 6
at (6)
dc oc
—-w,— =AT, 7
dt  °oz 0
d 7 % 0 ik o*

—=—4U—+W—, A'=p +vV—s-,
dt ot  ox o1 ox*  0z°
boo@i U, W 50056 Jo@ol dm@obmbBomydo s g9@@ogomyco dpagbgmgdo, dgbsdsdobsw, =, 6
;0= Fbg30L sbogmaol, 3m@gbzogmo Bgdsdgmodgmols ws bggo®omo Lobm@ogol bab®wgdo ,
‘dgbsdsdobow, V - bggodomo Fymosbmds, €—sg@mbmaols 3mbigbd@szos, A, S- s@dmbggamnl
Qem@ozools s LEHOSA0R035300L 30M589HM o0, dglodsdolo®, vq - Gmbydo bggo®omo Lobm@ogol
390030 YM0 3Ao0gbdo, D - Fymol m@mdmols jmbogblsiool Lobfomg, L- gmegblsiool godygeo
Lomdm, Cp - FdBsmo Jog@oli ggm@o Lomodm@ggomds Iygedogo §bggol @M, w, v -
B YO 9gbGMdol 3m@obmb@omydo s ggMmGogo @Yo JmgR030gbdgoo, dglsdsdolsw, Wo —
59Mbmeol woggdgol Lohjsdy.
B53035945¢000Mmm LsbobOzmH™ s Lsfgolo 3oMMddO (1) — (7)boLEIIoLIMZ0L BMYSO Lsboom.
o 2=0 u=0, w=0, 9=F(xt), q=0, v=0, c¢=0, (8)

Losg F (x, t) 960 53g3—-ob J3953960aol 3gd3dgmo@mes, HmIgebss »3009000°

393 994b3960d9bEd0b:
0<x<32km, 48km < x <80km,

0
F(x,t) = . 9
(x.1) {58”’160'[ 32km < x <48km, ®)

o ® 50l ©gEsdofol WYMo dMHMB30L 3MEbMMO Lobds®™g. g. 0. sAG—OL 5dm3565L gobowsgm
439839600l Fbmwm $99339ME OO0 sMSgOMY35MM369d0L, 396dMm©, LOMOMMO ,,37BIM Ol
39939605GH MOl OI-©SFMMO L3Ol 356Mmbom SMBMBOL 30MHMdIOTO.

33—l Bgs LabZsMHBg 3sdwgzm U, T, 6 - ob Joegzols s g, V, € - ob Fyz9G™BOL F0MHMBYVL:

d ov oc
on 2=Z u=0, 7=0, 9=0, Do Y_o L_o (10)
0z oz 0z
299m80bs6Mg 3oH03MMHO IMbEBOHYOGJO0D S HOEB30MO MYoe0BsEOolL ImbyMbgdMEMdOEsb alg—
ol 339000 LEBZMYPOBY 35dEg3m 1Yo 30OHMBYBL:

og  x=0x Moo 9o g Moo 9C_g 1)
OX OX OX OX 0 X

Loog X o Z 96H0sb s3bg—0l 3HOBMBESWMMO s 390G035MHO LoHOzMYdO.
LobGgdobsmzgol (1) — (6) Lsfiyola 300900 F9dIY 306MHMdJOL:
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ong t=0 u=0 9=0, =0, v=0, (12)
65056 BHMdMEIHEHMM0 oG DBoOL FobEMEgds (7) oblbgds Iggbgmwo FadEHowmgzsbo fystmsb
59MMBMErol oL3gMHR0MYdoL 99809, 590@™Ad Jolm3ol Lsfgolo 3o0MmMds Bsofigmgds sbgmo Laboo:
%) t=t, c=Mo(X—X%,,2—12,), (13)
Los3 o 9MOL  5gHMBMEOL EOL3YMFOMYdOL IMTGbBHO, M — 59HMBMEIOL FgsH ™ML LoddwsgzMy, bergrm
(X0, Zo) —§go®ml 3nmOGobs@gdo.
2060350, 3960 00O 533565 oY3960e00s (1) — (7) LoLiEYIoL JsBmzmbs (0 <x< X, 0=z < 7Z)
5980 53mblbsbg (8) — (13) LobyBL3MM s LfYolo 30MHMBIIOL Fomzswolfobgdoo.
dc399v9e00 bobGgds oblbgds 3boo LM -bbgomdosbo Mogbgzomo bdgdol bydwswgdom. (1), (4) — (7)
3963 gdgdolL 53MMJLoTs30s bgds dMs0960L Lgdol Jobgwzom, HMIgeoE 56 ballnsmMEYds sGMFMBO30
3650 AMm5MBOm. (2) ©s (3) obBHMEgdqd0L 0bE MBIl 35bIbm BHEM39300L BMMIMEOm.
296bowe Hobgzom Ldqdalb odgl 30639¢0 Mool 53MMJLoToE0s MMOL Jobg300 s IgmMy HoFoL
3360Hmgdlsods305 3NMOEOBsEOL dobgwz0m.
50m 3560 53mblbol dggyow doz0wgm Lodweomgdwwo bobwo , OB s Tso Bmbby
59MHMBMEOL MBI s 9bIbm POHMBEOLS S 5gMMBMEOL ,,MMBEIOLS* s Boligrols o
29 BMEOl ,,0MMdEoL* ByEIdL. s LFmOgE glss LAmyo. Imdysgl Fglsdsdolio 3M5g303900.
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03 504.5.054
bdmgol Gogbgzgomo dmamols glisbgd/y. 3gewrsdg, b.0gysodzowo/ bGv-ob 300-U bsdgsb. Mgg. IG. 3Ggd. —
2021- - 3.131. -33.77-81. - Joro.; HgB.: JoOm., 0baw., B,

M03b30000 39MEJIOL Lodegd0m IMPYXOMGOIY0s 5EHIMLGIOHML FgBMISLIE OO LoboBOIH™
1396580 (59Lg3) BMOHI0MHJdYO POHLBEPOLS S BoLiEOL J9630MoMYdOL Lo (303¢o.

9 9oMgdE0s 5307039 S3Ug-00 59OHMBMEOL Fo3M3gegds FaME0wMmzs60 [yotmsb.

50bg-do bm@GHom 3MHm3gligdols s SIOHMDBMEOL 936 (3gEgdolL dMmEgegdol “bgoEgdol”  dggys©
39L53Wgdg0sdMAOL BMOHTOMGOOL LOTMES30s.

UDC 504.5.054
About numerical model of smog/ G. Geladze, N. Begalishvili/Scientific Reviewed Proceedings of the IHM,
GTU. -2021. - vol.131. — pp. 77-81. -Georg.; Abst.: Georg., Eng., Rus

A numerical model of the full cycle of cloud and fog genesis in the mesoboundary layer of atmosphere has been
created.

A numerical model of the distribution of aerosol from an instantaneous point source into the mesoboundary layer of
the atmosphere has been created.

The formation of smog is simulated based on the synthesis and "overlay" of the two above models.

YIK 504.5.054
O uucnenno# mogenu cmora. /T. Tenanze, H. Beramumsunwu/./ CO. Tpyno UIT'M, I'TV. - 2021. - Bpm1.131. - c. 77-
81. - I'pys .;Pe3. I'py3., Anr., Pyc
Coszana 4mc/eHHas MOJEIb TTOTHOTO IUKJIA TeHe3rca 06J1aka U TyMaHa B Me30IIOTPaHcoe aTMOChepBr.
Coszana 4mc/eHHas MOJeb PACIIPOCTPAHEHHUS a9PO30JIS U3 MTHOBEHHOTO TOY€IHOTO MCTOYHUKA B
Me30morpancoe arMochepsr.
CMozmeTMpoBaHO BO3HUKHOBEHHE CMOTA Ha OCHOBE CHHTE3a Y «HAJIOKEHUS» JABYX BHIIIENTPUBEIEHHBIX
MOeIex.
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