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$0b53gd56g 3090medo dglmeos 30MHMIGEHIMOMEMYO0L 0bLAEHOGHMEGHOL 69-9 dsolob
Lod93b0gmm  Lgbosbg ImLdgbowo Bmbligbgdgdo, d0dw3bowo  30MHMIYGHIMOMELWMYO0Ls
93M@MA00L  5JGHOXOHO  3OMdEYdgdolsdo.  Tglsdsdolo  LEsG0gdo  Im3gdmwos 9999
L5393609MM 0O Gdsms  Fobg3zom:  FGEBHIMOMEMY0s,  3E0TSBHMMMY0S,  SYOMMIYGHJM-
MHMEMY05, 300OMEWMY0s, 30ToGOL (3300 gds, dmbxdM030 PoMgdml ESdOBIMMYDS.
36900 99631036005 9mB0B03NO, 3gMmaM530ME S §3MMY0H d93b0gMgdsms bgsolbgs
©oMado  8mdMdsgg  993bogmadols o B3YE0sEoLEJIOLIMZOL,  TogxoLEBHEMBGHIdOLS o
©MJGHMO6EHJOOLIMZOL.

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.

B Hacrosmmii cOOpHHK BKIIOYEHBI TEKCTHI JOKIAIOB, 3aciyliaHHble Ha 69-oi MalickoiW Hay4HOU
ceccun MHctuTyTa I'mapoMeTeoponioruy, MOCBALICHHBIE aKTyalbHBIM Hpo0ieMaM THAPOMETEOPOJIOTHH U
skosornd. COOTBETCTBYIOIIME CTATbU JAHBI IO CIEAYIOIIMM HAay4YHBIM HAlpaBJICHUSIM: METEOPOJIOTHS,
KJIMMATOJIOTHsl, arPOMETE0POIIOr s, TUAPOJIOrUs, U3MEHEHUE KIIMMAaTa, 3arps3HEHUE PUPOIHOMN Cpebl.

COopHUK TIpenHa3HAa4YeH Ui YYEHBIX U CIELUATUCTOB, paOOTAIOUIMX B PA3IMYHBIX O00NACTIX reo-
(U3NUECKUX, reorpapUuecKux U 3KOJIOTNIECKUX HayK, MAarHCTPaHTOB M JOKTOPAHTOB.
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Damming caused by river jamming and collapsed flooding in Zemo Svaneti region related to their breaking /Gorgi-
janidze S. Scientific Reviewed Proceedings of the IHM, GTU. — 2021. — vol.131. — pp.7-11. -Georg.; Abst.: Georg.,
Eng., Rus.

The article provides data on floods in Svaneti. It also reflects the causes of river valley disturbance and the consequences
of flooding in the event of a break in swampy lakes. Parameters are defined to ensure the expected catastrophe in the event
of an expected flood in the event of a flood. The article also gives the recommendations that need to be implemented
during this natural disaster.

YK 551.578.46

3aBaJjiHMe MOBOJKH BU3BAHHH OT 3arpakJieHUH U 3aTOP PeYHUX J0JHHUX B peruoHe Bepxusss CBaneTus
[Toprumxanunze C.H./ C6. Tpynos UI'M, I'TVY. - 2021. - Bbin.131. - ¢.7-11. - I'py3 .;Pe3. I'py3., Anr., Pyc.

B crarse mpuBoasTes nanubie 0 HaBogHeHMsX B CBaneTnn. OH TakKe OTPAKAET NPUYMHBI HAPYIIEHUS JOJHMHBI PEKH U
IIOCJICCTBYUSL HABOJAHCHHS B CIydae MPOpPBIBA 3aBAIHOTO 03ep. [TapaMeTpsl ONpeieseHs! s 00eCIeYeHHs 0KUAAeMOil
KaTaCTpO(i)I)I B Cliy4dac KaTaCTpO(l)I/I‘{eCKI/IX MaBakKoOB MU CJIydyac HABOJHCHUS. B cratee Taxke Jar0TCa pEeKOMCHOAIUu,
KOTOpPbIC HeO6XOZ[I/IMO BBITIOJIHUTH BO BPEMSA 3TOT'O CTHXHITHOTO 6e,Z[CTBI/IH.
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MHgbOLGOIOLIRSD 2oblibgzsgadom, begds 9336500 Yol oMol dmdogo gobsbergds, sd0@™a ol 0mM3Egds
50mNMmEeg 0mbgdMog MHglMLa s Isb FgMBEOMIZ35 09gbgdbgb. sg™msd LoEgolme, dBobL sg@03mdob
29HBOEOLS O 3€0ToEOL ZEIMBICIYMHO EIMBMBIOL, 50530565 LJd0sbMBOL ASBMPOLS S SBNOHM3MYgbmEO
53300HmM30L 9900950, Lobogmabarm 860d36g9wmdol 3336500 fywol Mglw®Lgdl dmgeol smvygbgwro
565300b0, Hog G90degds gobgl 93mbmdo 3ol gebzomsmgdols dmsgs® 890HMw39w BoddEmMs.

Loegobm Abmnwoml IMsgs¢ §399sbsdo, ToOmMEsE 500 g3l dF3IBsm0 Fgwol Fysmmagdol
056@5056Mmd00  499Mmeng3sL. Boowoms, 590-do gobsbegdso dofiolid3gds fywrgdol domoggdo 50 ferol
2963530M0d530 490 383-sb dqdoMs 63 30°-0g. Lsbdgwro ywol IRoEOAL F960EEOL BLMBWOML BMSZ5¢O
olgmo 43996900l Bmlsbergmds, HrYMOMmOESS sDo0Ld s 9BMO30L OO bsfowo, 583-0b slvgwgmo JEsEgdo,
Boangls o 50963060 Bofjowado, s3G5, 1MMHJIbgm0, BmE™as, MBHBY3900 s sDBYMdIOYBO.

239960mb 3mbsggdgdom 2000-0sb0 FHengdol sbsfiyoldo 1,2 9™ 50530060 (3bmgmMdEs 33 36sMo Fywol
099000030 ©IBOEOGOL 3060900, 2 M 530560 30 MY 0FBXJOs Miiyammdom. 2010 feool
3mbo3989%90m, 3e0035GHOL AEPMISWMMHO EIMDMOOL 2530, ©JsToFoDY Ym3zgwlicrom®ms 0wm3gds 300 smolio
5530560, beagwm 2030 Farolomzol gb Goibgzo 4o0bMmEgds 500 sosbsdwy [7].

Jyeol  Galy®bgdol dgd3oMgdol  3HgbwgbEos sbEsmsb 0BMEYds s sdob asdm XXl bowzmbg
29803boYdE0s 3336560 Fyaols s bmMmdwol gnoEoEOL Ls3bg.

9ol gn03o@0Lb 30BgHo dMsgzow0s, MHMIJWMIRb gHm-gOHmos ob Bod@o, O™ Lsbdgwo Fywol
dmboMmgds mMxg® ©s gBo MUHMIOL 3esbyBol dmbobangmdol BMHEolb Ggadl. Jbmgaoml dmbabagmdol
DO 3O ©OEOs. 53oL oMs, FMYH3gmdOLy o Lmgerol IgmmBIMdOL 256300050900l 4sdm, Fysebyg
dmmbmgbomads 0bgg go0bMEgds.

2399600 3GMabmHgdol  dobgzom 2025 gl Fysamdmmbmgbowgds  goobMEgds 40 %-o0 s
393MdMOMdOL 2/3 0gbmgmgdl Lsbidgeo fywol 935300 305MH0LMdOL 30OHMdYddo. 2030 Herobmgol Fywrol
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9303030 40 %-000g 0dbgds. 2032 gl ©gsdofjoll dmbobergmdsl 9dwd@gds 430¢3006mds s 70 %
3bM39mms  Lobgmdgdo 046935  ABsYMMGOOL D3O DY.  3393006MdOL  qo8m, dmdogowro 30 ol
3968530M0d5d0, Goombo 5@sd0sbol Logmabag 0dbgds Log®mbols §39d. XXI Lormzmbol dws bobgddo fywol
000030 3056M0LMB00 046905 4 WOE sEsdosbo [8].

239O 530Ls, BMGBEoml dmbobwgmdols 1/3 3bmgm®dl 08 Ggaombgddo, Lowsg L@l dgmE@bymds
9539936905 bgermzbm® dmMFyzsl, dogcmoed 5GIMbEGgHMAo bymdMMOL gsbgdol 3mbEgbEMoEool dmdodgdols ©o
3w0ds@olL  dmbsermEbywo  (33womgdol 999, dmdsgoedo  9353gd0  dgodEgds  dobgl  MBOH™
LYHOMHBMo 3OHMBEGIgdoL JoBYHO, MY 339 500B0dBYds Ladfysgo Yol oo WIROE0GEHO. Hurowsb
farsdg 30 FoGemdl Lo®fysgo Lobmnwm - Lsdgmmbgm 3MEEHMMIOOL BSMMMBO, HMIJwms 3MM395E o
§owo 59559500 89500396L gsdofols BHgPoGm®mools 17 %-L.

30035@0L  EMBSNOHO  IMBdMBs  bgel  Igfigmdl  Log39gagBo3om  39M0Mm©ols s olgmo
9bGHOYIsmEO  Im3wgbgdol  AOBOEL, MHMAMMOESS  FYoEOoEMIYP0, GYol bobdMgdo, 235¢3056Mds,
39905086mgds o bbg. 90bstrgdbyg dmbsmEbgwos asBoBbmEOL {gsmo™mdol E3woMmgds sEMIME
39009030 5 153939B930M 3960MmEOL §yeol Bsdmbogbols 3gd;306gds. 5ol Fglodsdobo@ 3s0BMmEIds LsGMfiysgo
30900l BsM0MBIB0 s boFoMM LsoMOYGOM Fyrol MHglryMLgdo. LoMfigsgzo fgwol w3dsMHOLMBdS MsMYMBOMO®
9gdggdl MHMAMM3 dmbogeol Momgbmdaty, olg dob batolbbys.

090l godm, HmI bemnwolb IgMEHBIMOIG0 FMbTsMmgdyo Fywob 22 % 0350905 s 56 dMMBEYds, sA0E™a
9936096905 9390l Hgwrol ©sbs3otygdol 9993060900l bgMbgdl. 3 dbMog 3oMH3zge Mogdos Lafigsgzo Hywob
530Mmbsw MO0 458mYygbgds, LobmgBeM-LsdgMMbgm 3MWEHWMIOOLS s bg-0;39bsmgms oligmo x0dgdol dgmbg3s,
HImgdoE 305 §gwol LEAHMILMLD s35380M9d0.

99396HGHS 3OHMbMbYdOL Fobg30m, MY 353MOIGOMDdS Mobmgl babgddo 396 03m3bol 8@ 36sM0 fywol
06906030 TG0l sEBHIMBsB035L, 85806 ffgwol  305M0LMBOL  3OMBdGTs  QEMBdIEYH  TobdEsdgOL
0050fq3L, o3 90mofiggal  93mbmdogzol  @oEgdsl 08 J3gybgddo, ULossg 93omgs  fgwolb  MHglmGdLgdo,
LoBMYOMYdsd0 30 359MOf393L 5MBlEHBOMEOHMDIL, MTgdLy s JLMBWOM 35B530DIGOL. 5dM0YS, LvRcs
§9wol qn030E3s dmbsemEbiwos LagMmbyg 99v9ddbsls msbsdgtmazg 3030W0Bo30sb.

b O™MI 56 b, sMEOWGOJE0S 439w J399bol JmszMMdE 3MOMMOGEHIEHI®© 5J30mb bLygms Fywol
15300bo, HMAMOE oMM 330l 83500 FOMBEGTs. LoFoMMs Jogdwye 0dbgl Ggbsdsdolo wmbolidogdgdo
9ol OHgbm@Lgdol sBMAZ0Ls s Folo  Robsfowgdols Jobbom. mommgmds Imdsewosdgd 3o bwo
0BOHMBML 33365600 Fyeol HgbryMLigdOL 339D, Fob MoEOMbIWIMI® S Y50MH3005b5® 4580Yg69d5%y. Mbo
0050l 50580565 M301dqa690s Fywol md0gIEHIOOL FoBOHMHOEGBSLME 353806 JdOM.
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Bopa pna mogeit, Boga A xusHu. Jloxmax OOH o cocroguum BogHIX pecypcoB mupa. Mocksa, 2003.

mo3 627. 1. 215

9336560 figmol ©gnR0E0G0 - 05bs89EMM3gMdOL MOEILO 3MMdEgdss /3. dsbowsdgowo/ bG-ols 3do-b
Lo39;36. M9g. dM. 36099d. —2021- - ¢.131. -33.12-16. - JoM0.; M9B.: Jo®., 0byem., B,

296bomos dlmBwomdo sGBYdIMEO Y39wsbg 86033690 m3560 s 9dGHIsE M0 93MEMR0MMHO 3OMBETs
9336560 figwolb Hgbm™Ligdol Tgbsbgd. obslosmMgdMEos 500 FYsOmado s 9309650M0 BHIMOFHMMOEO
29650 ogds. Amawomdo dmbobergmdols s dgm@bymdol oBMsd, 3¢00doE0L IMIMBOL BMEDBY, godmofjzos
om0 250mggbgdols dolidBHoedgdol AsBMm®s, MoL gsdma 360836gwmgbs 8gdzoMs Tomo MuMLYdO. 5Tob
890dgds dm3yzgl Imbogeosbmdols s 93mbmdozol oEgds, Mo 399mof3g3l sMmOLENOOWMIMHMAL, MmIIdLS
39¢%9300DIg0L. gl OHMI 56 Imbgl, LoFoMms yzgws §3994sbsdo 3GMr0MEMmOGEHYEGHI© 0398 LBms Hgwol Lsgombo,
doLo IBMY35 O M530MBIEXMSE A5TmMYgbgds. 3bG. 1, o). 8.
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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

YVIK 627.1.215

Jedunut npecHoit BoAH! — Beudaiimad nmpo6rema cospementocTty. /Bacunamsunu 11.3./ C6. Tpynos UI'M, I'TV. -
2021. - Bemm. 131. - ¢.12-16. — I'pys.; Pes. I'py3., Anr., Pyc

PaccmoTpeHO cymiecTByromias BCeMUpHaAs, camas BaKHAf M aKTyaJlbHas IpobieMa O pecypcax IPecHO BOZBI.
OxapakTepu30BaHbl WX HCTOYHHKA U HEPAaBHOMEDHOE pacIpefie/ieHre II0 TEPPUTOPHUHU. YBeledeHWe B MIUpe
HAceJleHUsA U XO03fAiicTBa, HAa (OHE IOTEIUIEHWs KIMMATa, BBI3BAJ yBeJIMdYeHHWEe MaclITaboB WX MCIIONB30BAHUA, B
pe3yapTaTe 4Yero 3HAYMTE/JIPHO YMEHBIIMJINCh BOZAHBIE PECYPCHI. OTO MOXKET IIpUBECTH YHaJdOK ypO)KafIHOCTH n
3KOHOMMKH, YTO BBI3OBET HeCTaGI/IJIBHOCTI), BOMHBI W KATaKJIM3MBbI. I‘ITO6BI 9TOTr0 He CIYyYHJIOCh, HYXXHO BO BCE€X
CTpaHaX IPUOPUTETHBIM CTaJI BOIIPOC YHUCTOI BOABL, UX cOepexXeHNe U PallMOHATbHOe UCIOIb30BaHue. Tabi. 1, JIut.8.
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53 551
5mMHMNJgdsmds s dmfgzol Hgg0d0

.939¢00dY
L5doM39wMmb F9dbozmemo Mboggdlo@gEol 30MHMIYEINOMELMY0YHO 0bLEHOGMEO

30MHMEw®ma0MMo  d93b0gMHgd0L  25630000M900L  Yymzgw  9BO3HY  2oblo3MMMYIMO  YMMOELIOS
9939M©5 605@ogol BgI30MH0EIB K5FMMHO sSMOMIJgdoL gbfagsl. g gob3oMHMdYGIMwo oym gemo dbGog
0dom, ®m3 00 FoMIMo9bL dmEgdmmo GgHo@dMmmool MmO JoM0mOEO FbGHMWGdOL LoMdMMO s Hywob
053bLoL gHM-gHm o356 3083MmbgBbEL, beagrm Ggmerg BbG03Z X 9FMOO SMOMIgds 0ol BYLI30MH0WID
§o63moygbl 985393006909 MRMEL IgEHIMOMEMY0O ©S 30OMIYEHINOMEMY0OH 3OM3EJLJdL TmGOU.
©©goLIM30L  BosEIROL  BYII0MOEIB  K9TMMO  SMOMIWdOL MoEbzomo 600369 ™dOl  LssbysModme
05090539005 SBMdOm IgonMmEo. Fomo bsfowol sdmygbgds 3mbE3MgEHWME 306HMdgddo IgbBOMLEOos
05330639080L Foboegdol Bo3ergdMmdol godm, Bsfowo Fgoiegl MoEbzom 3m9n0309bEHIOL MMdgEwms dobss®lo
153050 3B M3560s.
23obo bo3mbol dgmeyg bsHg3M0b boowogol HBgs30M0L KXsdMMO smmdwgdol Lowool
LoobOMOIME FoBIOM 2530M(39¢0gds 33m3s 990MYdds MM gddos 030 Homdmpygbomos mMo Bwbdisool
Bod530lL Laboo [1-5]:
E=Eo"F(w) (1)
boOE 306390 05658590930 Eo -500600gd00gd00mds, beagnm dgmérg F(w) - bosogol Lobm@ogol gombgsoss.
MO Jgd5MdL M gdg6 Boosgol BYs30MH0EIB X 9TMOO sMmOMIWgdoL LoOEIL, MMmEgLLG
B0ssgdo GHgbol Momgbmds IgmbBMsgos. 0go §oMBMmoygbl dmEgdumo GHIMOGHMMOoL  3mI3gdb
30035@ 6 Fobsliosmgdgwl, M6 39EIMOMEMY0GmO gugdgb@gdol gmbdaoss. Mo 8ggbgds (1) Gmemdol
9906y 0565059653, 3936090900 9YHOBMIMPBID Mo 303MmGHIBIL, M Bossxol GHgbosbmdols gs®339mwo
LoEOEOL Bgdmm, MMIGELSE 093I30MZIES® ,3MOG0IMO“MYFMPIL, sMMMNJEgds bosZOL HBgEedoMmosb
GO0 SMOHMIGOSMBOL, bmwm 300303290 3gbosbmdol J3q90mo bgywr-bgars d30MH@Yds s deagml
Bmeob @Gmero bogds.
3bsemyoMo  BgmEom  BodoMm3zgeml  Lodfysgo  Goombgdol  9Judg@odgbscrdo  ologrol
Lo®3xyd3zgeBy ©o34Yds390o 0dbs Bz9bL dog® [4]. s©0bodbrer Igom©do boowsgol BgEs3oM0Esb X sdmemo
3O Jgdol 309900 Lo 056RM0TGds B90IYRO BMOTMWOL LodrsEgdO:
E=Eo, ®m@3s (Wi+w2)/2wo=1 (2)
E=(w1+w2)Eo/2 wo, Gm3s (wi+w2)/2wo<l  (3)
bo@OE W1 ©5 W2 - b0ssg 0l 30H:M©J30wo 3Hgbos Lssbys®odm 39MHomEol Mogls s dragrmdo; wo - boswsado
36mdBHonwo G9bol Loowg MIgoMalo §9serGHI39MBOL EOML. B0sEIROL BHJbosbMmdsBY ©s330M39d0L
9mbs399g00L 56 sOLYdMdOL Fgdmbgzgzsd0 W2056450:0F9ds GMEOHIEO:
Wa=[wi(1-a)+x-y]/(1+a) (4)
Loog a=Eo/2wo; x - 5&HBmbggehmewo bogrgdgdos goblsbowmggs 39Mom©do; y - Bgwedo®mmwo hsdmbswgbo.
5.3006LEBEH0bMZTs  sMOMJgdsmdol ™300 3603369 MdIdOL  sLvYIbs  farol  mz30mmgmEo
M30LmM30L 503 3M803900, OMIWGdOE  534oMgdl 353006l 359MolL  LobmEGH0g30L  IBOGOALS s
sMOMNJWGBs@MdsL  ImMolb,  B3gblL  Fogem  SMBMJYdIEMOOL 309900  BoOoEOL  LvbyIMmOTm©
0900005359090 990090 BMEOHIMEGdO0):
Eo=5.6t+5.1, ©mgs d>7.0 5)
Eo=7.8t+5.1, ®m3o d<7.0
Loog t 359600 $gd3gae@IMol Lsdwmswm mz0mmo 3609369wmdss; d - 35960L LobmEGHog0l Lsdmswm M3009M0
QIBOGOAO-
3b®odo 1. dmEgdweos 3939393006 399080 sMOMIEgdsEMdOL M30M0 LOOIYJOO s TomO
X50900  2om3Wowo 5. 3mbLEGBEGH0bMzol s Bggbo  FgomEom. mommgmwo  LoymGol 306039
3OH0BMBGHIWMEO gMox35d0 Fggyzs60wos  3mbLEHBEGH0BM30L dgmmom, bmwm dgmégdo - Bzgbo dgompom
900900 J9ag00, bmwmm Iglsdgdo Fosmo 25sbMmgdo 36MMm(39639dd0. OHMAMGME bMWD BBl mMmogy
3900000 J0MgdYo J993g00 1o3ToME SHEMLss GOMTBIOMB, 356l MmMgd0m V-VIII 33990380, go@obto
doomoao© 10%-0g IgMygmdl, sbs®Bgb 0399030 Lbgomds 0BM©Gds.
LobMREM-LodgMEObgm  39EEHMOHYdOL ImOfyz0l Jobsbos Fobs®bBmbml boswogdo GHgbol Lboowy
95gd085EM5 J0sbEMYdSO Wo-056. 530EMA (5) BMMIMEOM J5TMMZLOEO SMMMIEGOIOMdS BodEH0IMO©
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§o60Moygbl 93900l Fysedmombmgbowgdol  Lodmowm 3603369 mdsl,  bmem  smEmdwmgdomds-
095 dmbdsmgdsls. 0mbgdMH0305 Fo00 bbgomds 0dbgds Hgowdmmbmgbowadols gnoEodo.

35600 1. 50OmJegdomdol Lsdwsem 1300900 36033690 Mmdd0 S om0 X590 3939H9300L 3gMomdo (30)

039900
B9l @absbyergds m | IV | V]| W 3|30 vii [vim | x | x | X%
90Oy
Eogmbliobobmgo 49 82 | 109 146 158 143 108 52 857
Eo839¢m0dg 51 78 | 101 138 147 138 95 58 806
Eoy/Eoe % 96 105 | 108 106 107 104 114 104 106
AYOR5960
Eo03mblLs6¢306mgo 62 94 | 117 152 167 152 104 67 915
Eodggen0dg 64 82 | 104 136 156 147 97 69 855
Eoy/Eoe % 97 115 | 112 112 107 103 107 97 107
09530
Eo3mbb®sbEobmgo 64 9% | 118 151 168 157 109 67 930
Eodggemodg 71 87 | 108 137 158 150 103 78 930
Eoy/Exs % 90 110 | 109 110 106 105 106 84 100
{bméo
Eo3mblsbobmgo 62 95 | 122 150 172 157 107 69 944
Eodggemodg 57 79 | 107 142 152 143 103 64 847
Eoy/Eos % 109 120 | 114 113 113 110 104 108 111
L5g5Ggx ™
Eo3mbl3sbobmgo 60 93 | 117 146 156 143 107 63 885
Eodggemodg 57 84 | 112 137 162 141 96 62 851
Eoy/Eos % 105 111 | 104 106 96 101 111 102 104
dmmbolio
Eo3mblob@obmgo 64 99 124 158 181 164 120 72 982
Eo839¢m0dg 76 101 | 119 150 174 168 115 81 984
Eoy/Eos % 84 98 | 104 105 104 98 104 89 100
3060
Eogmbliob@obmgo 58 95 | 118 148 161 147 106 62 895
Eo839¢0dg 71 87 | 123 138 150 148 106 74 897
Eoy/Ew % 82 109 | 96 107 107 99 100 84 100
Jomoolio
Eogmbliobobmgo 77 109 | 132 147 153 141 109 83 951
Eo839¢modg 68 83 | 122 132 132 125 98 82 842
Eoy/Eos % 113 131 | 108 111 116 113 111 101 113
LsBbg®Y
Eo3mblsbEobmgo 68 106 | 123 145 151 127 97 77 874
Eodggemodg 50 92 | 107 126 141 143 116 87 862
Eoy/Eos % 136 115 | 115 115 107 89 84 88 101

dmM§y30L ©g75080 MO0 bofoologsh 9gwygds. 306039w0s Im®fiygol bemds, Igmdg dmmfigzol 3ss. ImOfyzol
B3> M 003190 53006H3Me000:

M=wo-w2 (6)
boe dmofiyzol bm™ds (4) gmGHdMeom. dmMHy3ol 3o ©syqds 3odob MmEs w2 dovgsbemgzogds oswagol
33005 MM0  3Hgbosbmdol J3gws B3sML. SMmOHMJgdsEMdOL 3OHMABMBOMmYdIOL FgmsgzsBgdmwo Igommo
byl 99fymdl Lmpeol 9gwmbgmdolsmzol olgmo 3608369wmgsb0 3GHMdMTOL gssHY393L OHMAMMOE55
6050590L FH9b0s6MdOL Mgy EoMmgds 39893)9(300L 3gMHomedo.

18



L&I-L 30R@MIISIMAHCIRMAOOLOELA OB IBOLLSFIC60IAHMAHIBIGNIdSRNIAH(MBSN SIS IR0, &. 131, 2021
SCIENTIFIC REVIEWED PROCEEDINGS OF THE INSTITUTE OF HYDROMETEOROLOGY OF THE GTU, V.131, 2021
HAVYUYHBIM PEGEPUPYEMBIM CBOPHUK TPYJIOB MHCTUTYTA T'MJPOMETEOPOJIOTUU I'TY, T. 131. 2021

@0B9MsG®s -REFERENCES —JIMTEPATYPA

1. DBygsixo M.U. TenoBoubananczemyoitnosepxuoctu. JI., 'mapomereonsgam, 1956, 124 c.

2. KoucrautuaoB A.P. Ucnaperuesnpupoge. JI.,I'ngpomereonsmam, 1968, 532 c.

3. KoncrautunoB A.P. OmpezeneHue ONTHMAaJbHBIXBIATO 3aIIACOB IIOYBBL IO IIEPHOJAM Pa3OUTUA
03uMOii murevnusl- ~T'ugporexuuka umenunopanus’, Ne2, 1975, c¢.38-43.

4. Isenmupze O.I'. PexxumucnapeHusac cenrbCKOXO3SAHCTBEHHBIX ITOJIEM Ha TePPUTOPUU AJa3aHCKOM
nonusy - "Mp.sakaurmu®, 1976, Beim. 52(58), c.111-117.

5. Xapuenko C.W. I'mppanorusopomaemsixsemens. JI.,I'ngpomereonsmam, 1968, 246 c. c

53 551.

SMOMJ905©Mds s IMMfyzol M95000. /M.d39w0dg/ LB¢-ob 380-b bsdgeb. gey. 9G. 3Ggd. — 2021- -
&-131. -33.17-19. - JoOm.; ®9%.: JoOo., 0by., HL.

9m3E909os  MgMOO0Mo  LdRYIZ3WGdo  SMOMIWIISEMBOL  gobloBL3MOLs s 3OHMAbMBYdOL
MHMAMO3 3939G°300L ;g 39Hom©do, s193g FIWIIMNE 3990d0. 3990 309dGH0ZIWO
9309600530900 5MOJgdsEMOOL 3MIMABMBOMYOOLS s T9IRJdOL 259MYgbgdoLEm30L ooyl
B93060056 X537)MH0  SMONJWGOoL Losbyo®modm, dmOfiyzol beMdgdol oLLBMLEGHIdWS© ©d
Lobmgem-bsdgm@bgm 3Gl Fysedmmbmabowgdols s Yo bOHmblgagmazols
©oL5Y05.  SMOMNIJGOIEMBOL  3OMABMDOMYBOL  Fgme35Bgdwo  dgmmo byl dgfymdl
bemgwol  dgebymdobsmzol  obgmo 9603369 mzsbo  3MIMIWGIoL  gosfY39@OL  OMYMEOOES
605050L 39b056MdOL Mg mEo®mgds 393939300l 39M0M©J0.

UDC 551.

Potetial evaporation and irrigation regime. /Shvelidze o./ Scientific Reviewed Proceedings of the IHM, GTU. —
2021. - vol.131. — pp.17-19. -Georg.; Abst.: Georg., Eng., Rus

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.

YK 551

Hcnapsemocts u pexxumopourenue. /IlIBenmnnze O.I./ C6. Tpynos UT'M, I'TY. - 2021. - Bem.131. - ¢.17-19. -
I'pys .;Pes. I'pys., Anr., Pyc

B pabore wu3/IOXKEHBI TeOpeTHYECKHe OCHOBBI JOJITOCPOYHOTO IIPOTHO3a MCIAPIEMOCTH B IIeJIOM
3aBereTallUOHHBIN Tlepuog. IlpuBemeHbI TpakTMuYecKMe PpeKOMEHJAIUM II0 €ero COCTaBJIeHUI0 U
KCIIOJIb30BAaHUIO JIJIA Pacy0Ta CYMMaHHOTO MCIIaPEHUA C OPOIIAeMbIX II0JIeH, KOPEKTUPOBKHA OPOCUTEIbHBIX
HOPM, OLIEHKH HeJ0CTaTKa BOAONOTpebneHus pacrenuu. [Ipenmaraemsrii B MeTos IIpOrHO3a UCIAPIEMOCTH
COZIeHICTBYeT pelleHHI0 BXXHOM C BOJOXO3IHCTBEHHON TOUYKU3PEHUH IIPOOIEMb] OLIeHKM PACXOLHOM YacTH
GajylaHca BJIary Ha MpeJCTasil BereTallOHHbIH ITePHO/.
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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.

YK 551.578.46

Ouenxa raBHHOONIACHOCTU Teppuropuu ['pysuu mo wacrore cxoza nasuu./Canyksagze M.E., Kobaxumze H.II./ CO.
Tpynos UI'M, I'TV. - 2021. - Bem.131. - ¢.20-23. - I'py3 .;Pe3. I'py3., Anr., Pyc

W3ydena 0co6eHHOCTh YacCTOTBI CXOZA JIABUH MHOTOCHEXXHBIX, CpeJJHeCHEeXHBIX U MaJOCHeXHBIX 3uM. Ha 15%-oB
Teppuropuu I'pysumuacrora cxoma JaBUH MeHee matu, Ha 11%- or maru mo mecaru, Ha 12%- or mecaru 1o
IATHAALATY, a Ha 17%MakcuManbHas Yacroracxona 6oee MATHAIIATH. Y CTAHOBIEHO, YTO TONBKO 44% TeppuUTHpHu
I'pysuu HenaBuHOOmacHa, Ha 36% JIaBUHBI CXOAAT He exerogHo, a Ha 20%TeppUTOpUM — CXOZAT €XETOZHO.
CocTaBieHa KapTa 4aCTOTHI CXOZa JIaBUH.
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©JAM5300L 890092500, Brog 035 bodbogl, M 25 d3060g I4obzs60sb Tbmemp 16 84obgzsto sMBRs dzoMy
9940b35605. ©s6sMPR760 306y d4ob350900 b MM3WbIMSE 0g3, 96 LogMmME JodMs. MWD 2-0l Fmbszgdoom
3060Jom0o  sesBbol sbdo Lodmogrm Bmdol dgobgzs®mgdo s0sc sMLYdMdID s 20 I306g dYobzse0sb
5MBgboos dbmerm 6.

50235650, 306H0Jomo 5EsBbOL B0 JoGowmaol dobgzom by 28 dgobgzstmo ogm. oo Gobgdo
Lodo Lodosem Bmdol d4obgzsos. 58 94obzaMms Loghmm gsMmmdO dgoagbs 8.4 30%-b. 50 (ol 9dymd
3M39MM0 Lodrsem 894obgzso 5ot sMmob s 28 994obgzs00@sb sMhRs dbmeme 20 oty dgobzoMo, Gos
30m3gbG Mo 28.6%-U 9500p96L. @MMOL 53 39Mom©Io BsOMMdO 99030MEs 8.4 30%-sb 3.7 30*-g, M3
360m390@Ms 99096l 56%-L. MMaMOE 3bMmdowos  3odsGol  JEOMBSCMGO  EIMDdMDS  SMMR0Z0
bolosmOobosy, M3 Bocs 253Mmobo@gds 3000Jomo sesBbol dgobzsMmeo sbol EIAMIEsE0sdos; 3gMdm
0mm sSmfegeol 9s6d53wmdsdo  fobs 5 smgmer §gumsb dgatgdom 3g4obzstmadol Momgbmds 303
MO LHOsxgs 3993060©s - 20 84obgzs00@sb odbs 6 dyobzsmo, Mo 3Mm3EbE o 70%-b 89oagbl. Mo
999bgds 3g4ob3501930L LogHmMm BsGIMMAL TgmMg 396H0MEOL 2363530 MdT0 GBoMmmdo 3.739%-sb d9d3g0Ms 0.9
30%-©9, M3 3MOm3bGHMws© 75.7%-b 8950gbL. by  500b0dbml, ®mI  dgobzsmgdol sbgo LML
Q©JAMO300L Jgmerg 39Momdo bgwl Mfigmdl ob godGos, M d9930MHJdMEo BoMoMdOL dYobgzsmqdby
300530l 33wogds MGO™ 0bEgbbow® Bgdmgdggdsl sbgbl [11, 12].

8900gds 3533650, M 063¢gaMowMo  33e930L Logmdzgwbyg dmyzsb0wos 53 smBBo Jgdsgswo
39406350900l FAMToMgmds Lofyol (35@owmaol dmbsgdgoo 60-0560 Fargdolss), bsdmswgom (2006 §.), ©o

Lodegomem (2020 §.) @™o 8mdgb@gddo. 94obga@gdol dsbslosmgdwgdo (M03bzo, BsMmMdO) Lsdrsem ©s
oM@ 9mdgbBHgddo gobolobmgMgds oo 49MPBY39MBOL  MobsdyHogMadols godmygbgdoom. 50 dpmds-
M9mM0gd0oL GgoMgdsd @ Bo@EoMmgdEds sbsero®Bds 583965, MMI 394obzscmgdol IMsEsEos YBMM 0bEgblo-
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99406350900l ©IM300 MBOM 0bGHIBLOMMos Tgmeg 39MomETo, 30MY 30639¢do. vy gobbowmo
Q5bwmgdom 60 Herosb 306H39w0 50 ferol 4s63s3mmdsdo dgobgzstgdols MamEabmds 28.6%-o0m 99d306M©.,
0mm  smHErgMol  2ob63ogwmdsdo gl dgdgoMgds  70%-0s5. vy 306390  39OHOMPOL  Fobdsgwmdsdo
3940635MHg000 IBIOO BHIOOGHMM0s 56%-00 FgdoMs, Igmeg 3gMomedo ol 75,7%-00 99dzoMs. gb
50bLbgds M0 God@BmEom: 3063900, MM 3¢0035G0L (3300 GdSL SMFOHR0Z0 bolDsMO 5gd3L s dgmeMgls FbGO3
3w0d5@0b Bgdmddggds Mg oMy Bmdol d4obzsmgdbg MBmm 0bEHgblommos.

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

JurHaaMuKa merpagjauuy JegHUKOB Gacceitna pexu ITupukuri Anasanu Ha ¢GOHE COBDEMEHHOTO M3MEHEHUA KIMMaTa/
Menrenus JI.[., Kopazaxusa ['.W1., Teaypu ['.A., [zagzamus M. 1./ C6. Tpynos UI'M, I'TVY. - 2021. - Bpm.131. -
c.24-31. - I'py3 .;Pe3. I'py3., Anr., Pyc

B crarse paccMoTpeHa DMHAMUKA Jerpajanuy JeSHUKOB Gacceiina pexu [Tupuxkuty Anazanu Ha GoHe COBpeMEHHOIro
v3MeHeHMs KiauMmara. Ha OCHOBaHWM KOMIIIEKCHOTO WCCJIENOBAaHUSA, IIPUBOMATCS COCTOSHEE JIETHUKOB B ITOM
GacceiiHe Ha HaYaJIbHOM (ZaHHbIe KaTasora oTHocATCA K 60-M rozam), cpepuero (2006) n xoneunsrx (2020) MoMeHTOB
BpeMeHHU. XapaKTepHCTHKU JIEJHUKOB (KOJMYECTBO, IUIOWAN) B CPeAHHWHM M KOHEYHBI MOMEHTHI BPEMEHBI
OHPe,ﬂ;e.T[f[IOTCﬂ C IIOMOIIBIO CHyTHI/IKOB BBICOKOTI'O PaBPeHIeHI/IH. CPaBHeHI/IE STUX yCJ'IOBI/Iﬁ II0OKa3aJI0, YTO U3MEHEeHMe
KJIMMaTa HOCUT HeJIWHEHHbBIN XaPElKTeP, 4YTO OejiaeT ,z;erpa,z;alm}o JIe THHUKOB 6011ee WHTEHCHUBHOH BO BTOPOfI HePI/IOﬂ,
4geM B 1epBbIil. Eciu KoamdyecTBo nefHUKOB cokpaTwioch Ha 28,6% 3a mepssie 50 et u3 60 pacCMOTpeHHBIX JIET, TO
3HaYeHWe B3TOro cokxpameHus cocrasusier 70% 3a mocmenHee pecstuieTve. Eciyu B mepBslil Ieprof IUIOLAZb,
IIOKPBITas JIeZHUKAMHU, YMEHBIIMIACh Ha 56%, TO BO BTOpPOii IEPHOJ, 3TO yMeHbIIeHHe cocTaBiIgeT 75,7%. DTo MOXXHO
OOGBACHUTD AByMA (paKTOpaMuU: BO-IIEPBBIX, COBpEMEHHOe M3MeHeHHe KJIMMAaTa HOCUT HeJIMHeHHBIH XapakTep, a BO-
BTOPBIX, BIUsAHNE U3MEHEHNU KIMMaTa Ha MaJible JIeJHUKY 00Jlee MHTeHCUBHO.
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Boliemo 9gbgoms-dmosbgmols Hgyombdo
6. 15993593000, (3.005B>T0dY
LodoMmm39wmb ¢9d6031M0 ©b039MLOEIEHOL 300MHMIYEHIMOME Mool 0bLEHOEHMGH0 MdOWOLO, LysMrmzgwm.
m.pipia@gtu.ge

Bobero §o®mdmoagbl Lsdod dg@EHgMOMEMA0E® dgEgboms Lobgmdslb. dgogho Bolro IbgzgEmdol
Lodmegl 59306090L 50 gBH™M3Y s BYGHOP, HOMSG YMYMBOMSE dmJdgEgdl GHMbL3MMEOL y39ws Lobgmdol
(LobBggomm, LEBEZM, Bo3sghHm) bmMmTsEH Bbd30MboMYdIBY. 0y0 sbg3g LIsOYMBOMs© dmIdgdl GmEbow
MmM560b9g0d0  (Bomm  TmMOL  5@5F0sbol  MEYsb0BTI0)  F0dEobsty  bmMTsgrHo  MYMBMGYYMWSEO0L
360Hm3990bY. FoMdm8mdol 30MHMdIODY ©MI0IOMGdom Bolrgdo ogmas M XxyMa3e©: FoEsdalo® s
ROMbEGO bolengd. Fo@sdaliory®o Boligrol Labgmdgdos: s©39J30MMO s M3E0s30Ywo bobero. dmosbo
6909530l 306Mm37dd0 sOLGIMdL 5039304900 Bolirols 650MLIbYMdI-539MMdIdOL bobiero.

93bgmo-000056gmol Fbotgdo Bolirosh Egms Lodosmm T s FogLOTOWMEO Nmayx  MOMEYHMDS
dm99veros gbMogn 1-do.
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Bob. 1-Bg Fo00m©agbogros Bolirosh mgms Lodrmswm it @s ogdloToIMO Nmax BoMEIBMBdOL 50Ol
20bMEEOH LodowEgbg H ©sdm 3009099 gdol 4Msg03w9o bobg

MMM 59 65bsB0osb BBL, boligrosh Lgms gl Fohz9gbgdwgdo (fawrofodo Lodrsenm s dsgdbodse Mo
(om©9bMdJB0, 5000l SBLMEMEHMMO B0To®EIOl BOHEOLLL 563969096 To@JdSL, ogMod Mo 356MEBMI0gMHgdOm
bgds Bomo FoBgds 590b ©oYgbs 89degdger0s. BolErosh EgmMs BodlodogHo MomEYbmdom oMz e
5Q30bge X3M0L MOHgLEgbowo (239 g fgwoffsdo), dgmeg syowbgs 8/dm ysBdgao (214 my), Igbedgbyg-
2390900 (178 ©wg), 2b939 BobEosh EMgms FoduodsE MmO MomEgbmdol gEoMgdom oo dohz969dgeo
50b0dbos LoyM® dMELsFomdo (161 g Pgwofsdo). Gog dggbgds BsMBGE Loym®gdL dsomzol

BolE0sh gms BaduodswrrMo 35B3969d9wo FawofsTo 56 Mgds@gds 65 L.
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Bob. 1. fgerofodo boberosh ®gms Lsdmowrm 1 s 5gJLOTIWNMO Nmax HOMEIBMBOOL 5EYOEIOL SBLMEYEWH
LodoweqBg H ©s9m30090wgds

23905 6obEHo®BMIJIbgwo  Bmaso  3OHMEgLYdOLY,  OMAMMOESS  FgEsMgdom (303 J3989boen
B95306HBg 0300 359M0L FoLOL FossAOMYDS, MHMPIBSE 9©Y0W0 593L Fywol mOGmJwol 30bgblsgos s
3909250 903974309900 boligrols Fo®dmgdbsl, dm{iagbowo 3ol 30HMdgdd0 J39539600 BgEI30MOL s 359Gl
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3Mbablsos 80530 gds M0©0530wE0 Boberol Fo®dmddboom. Gmym®E bob. 1-sb Bsbl dEgbgmse-dmosbgmol
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MOgGgbowbg ob s50fgzl s0LmEMENM doduboddl (1903,3bm). Boligrgdol Lsdrgsem bobyMmderogmdol oo
36003690 mdqd0m  358m0MmBg3s LoaMMo aMsn®o (1383,1bm), Gog 8ggbgds Loam® 09/ gobdgal of
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©59300090egds t=f(H), Loog t sG0ob Bobergdol Lbodwowm boby®Mdwogmds fawofswdo (Lo) H-
LoOOL  SdLMEMBMGMO  Lodseerg  (30)  I3bgme-0mosbgmol  dbstol  9gdombggzsdo  sbsgrobMMo
§ommo0bgds M 53030 Bmbjiool Laboom (Loywy® /00 YsbdgaoL sIMIEGdOm).

t=870,0H-266,7 (1)
50 259mbobgdols Msbobds, MHmqLsg H=130, t=603bm; H=2309, t=1480bm; H=2,530, t= 1910L0.

©@0oBYOsG®OS>-REFERENS-IMTEPATYPA
1. Logdo®mmggermb bodgsboghm 458mygbgdomo 3e0dsd o 36mdsMo, Bsf. 1, mdogolol, 2004.
2. Cnpasounux mo kaumatry CCCP, Brin. 14, O6;1aunocTs 1 aTMocdepHsle asaenusd, JI., 'napomereousaar, 1970.

w53 551. 5521
Boliemo dgbgoms-3m0sbgomols Hga0mb3o./6.159vm35830¢00, (3.0005L530dg./ bEwy-ob 380-b Lbsdgsb. M9x. 6. 309d. —
2021- - 3.131. -33.32-35. - Jo0m.; HgB.: JoOm., 0ba., rmb.

298033905 boligrol GgHoEM®oo dsbsfocgdol Hgg0d0.

UDC 551. 5521.

A fog of the territory Mtshketa-mtianeti./ Samukashvili R., Diasamidze Tsi. / Scientific Reviewed Proceedings of the
IHM, GTU. - 2021. — vol.131. — pp.32-35. -Georg.; Abst.: Georg., Eng., Rus

Regime characteristics of the frog are investigated.

YOK 551. 5521.

Tymas Ha Tepuropun Muxera-mruasern./Camykamsuu P.J, Juacamuzgze 11.0/ C6. Tpynos UI'M, I'TY. - 2021. -
BbI.131. - ¢.32-35. - I'py3 .;Pe3. I'py3., Anr., Pyc

Vicerie fOBaHBI peXXVIMHbIE XaPAKTEPUCTHKA
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3. 551.583

LobmgErm-53999Mbgm 3MWGHYIOJOOL gs3MEIEgds LodsMmzgumls smdmlbsgergo
ddMsew bmdEH™mM3039080
3.09sdg, 9.09e0sdg.

Lodomm39wml 39d6039M0 MBoggMLoEgBHOL 30MHMIgEHIMOMEMA00l 0bLEOGWEHO
00wolo, Lojs®mggem meladze.agromet@gmail.com meladzem@gmail.com

LogdoMmM39EMl 50dMbOggo FIMOE0 LYBEBHMM303M0 3H030L 53MM3IW0TsGMemo F5B3969dwgdo bgw-
Loy®ganos 89956330 9mdol, 893965bgmdol, dgbowgmdol, 9gdmbiGbgmdol s bbgs Lobmgarm-Lsdgm®mbgm
M3930L 39630356 gd0LMZ0L. 50b0dbMMO  IMYGBOL FoMBsBHJoom ob30msMgds 30 FMEOoLbIMdL oG-
19N SMHMI0do@E Mo FoB39693gdolL Logd3zw0sb Fgx3slgdal s Fs00 9BgJGHMEMSE o8mygbgdals [1].

3b®owdo 1 dmygzsbowos Lodo@Mmzgarml gsm9dml gMmzbmwo Losagb@ml dGmagswferosbo (1948-2017
09)  99¢9ImOM@Mao©mo  ©s330M390900L  Loxd3zguby,  3o8mMmm3owo  LodosMmzgerml  50dmbogergom
d96Mowo  LYPGHOM303Mo  GHo30L  3ods@ol  30OHMdYdTo  SOLYGIMO  HJA0MBIBIOL MM IW0ToE MO
05839690gd0  [2]. 3900m@, °§BOWO  Bg3gMoGIMsms x53900 (>10°C), sBHBmLyghywo bswgdgdo (93),
30OHMmMYOHINWo  3m93030g0GHI00, OMYMOE Jwosd LsgzgygdeEom 3gMomdo (IV-X), sbggzg sJ@owco
39593 300LsL (VI-VIII).

3gb®. 1 Lsgdo®omggeml 50dmbagergor 3dMao bLrRdEMmM3039wwo BmbBIdOL s3MM3IE0TsBHMOO
Jsbsliosmgdemgdo (1948-2017 §F.)
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d3900 JoMomo, 256Msds60 3010 | 4.XI 219 4294 278 0.7 2370 117 06
doo Johmwo, ymMo 111V | 25X 197 3489 335 1.0 1959 139 0.7

3b®owdo 1 dmEgdneo bs33wg30 MYr0MmbdoELLE Jobgmobl, IEbgme-dmosbgmol, Gos JosMomeol s
3980 JoGoreol ddGowo bLPBEGHMM3032I0 GHo3ob 3wodsGom HoMmImpyqbomo Bmbgdo B30l Mbowsb
0009d56gmdl 300 9-sb 600 3 Lodsmergdy.

Jobgoo  3603369mzsbo  Mgaombos Lmgeol  8gmMmbgmdol  IMog5¢0 POl 2obzomamadols s
§o6M8MgdoLom30L. ol go9Bbos 8b0dgbgarmgsbo 3m@gbgoswo 89dsME3wgmdol, 9939bsbgmdols, dgbowgmdol,
90gOBgmmgzsbo s  Bgomzgsbo  3Hgdbozm®o 3G OHJdoL,  FgdmbEBYIMB-09d50RIMdOL s Lmgwol
dgObgmdol  Lbgs  @atpagdol  4obgomaMgdolsmgol.  8magdue  bmbsdo  Lodwmowm  sBLEEYEHWGO
dobodorMo  Bgddghod o -11, -12°C o6 s0gds®gds, o3 Moo  LdGOHMI03MWwo 39w EGHwIHgdolL
3603039 (©85H056909w) BZsMIMB sbeEmlss. 0mMdEs, s0bodbmwo Bmbol gstmymgddo Jomomgdwo
LoliMREM-lsdgM@Mbgm 3 GHWOHFIOL 2530390900l FLodEIGdEIMBIL 56 BOYE3L.

d3bgmo-0m0sbgmols  Mgaombdo  ddMoewo  Ld@GH®M303wwwo  Bmbsdo  Lsdmoerm  sdLMEYEWGHO
d0b0dseMo  (gd3gmo@«es -12°C-8¢0gs, M3 3O0GH03MW0s (©sd5H0sbgdgwos) 3dMmsero bdEHMmM3032)0
3 GHO9d0Lsm30L [3].

d399m  Jodmwol  MHguombol  ddGoEr  LRGHOM3I03  Dmbsdo  sdLMEMEBHMGTs  ogbodogr@ds
$9939605@ 693 3539 iergddo Ggodergds dosefjoml 40°C s gL [4]. Ogyombdo smbodbmwo 3sg0lL
G030 Bgabl Bogh @odmgmgowo  ddMowo  LdGMHM303wo  GodoL  3wodsGol  sMbgdMdLL  LMME0s©
3QaLGHWOIPL, o3 bgwboydgwos  FdMoo  LMdEGHOM303ME0  3NWEGHNMOJO0L  25630000M9d0bs o
369 GH0MMd0LMZ0L. BsBMMOL 39Momdo Lodrsm  SdLMEWEBMMHo Jobodogrdmo  F9a3gMedwIMHgdo
(-11, -12°C) 56 Dozl FdMswo LwdEH®mM303Io 3MNWEGHWMIO0L go3M3EgIegdsb.
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dos Jotroeol ddMor bwd@mm3ozmw Bmbsdo bgwboyhgwo bosogm®-3e03s¢emo 306Mmdgd0©b
20000006569,  ofoMImgdgb  35Bol  Ubgoolbgs  x0dgdl  (LosGgm s bog300bm),  FoME3wgMEIL,
0mbGBgM-domBgal, bgbomgsbgdl, 3H9dbolzm® gogEBgmM3zb s Lb3s  3MGHOHYdL.  BmiEgde
bmbsdo  LodMowm  sdLMEMGHMGO  Fobodsrmo  39d3gmo@GNMs  ©s0330M39ds  -11°C, -12°C-dog. gL
39653690 BHgd3gMeBHMs  (-12°C) sbeombos Moo LRGHMM303I0  3EGHMMIdOL  IOHOGH03MO
(©595H0569090)  3H9839MmoGHMMOL  DBOIOMb.  0MBEs,  ©0bodbmwo  3gddgMed ol 306HMdYddo
9000000900 LolMBEM-L58gMHbgM 3N EHMOGOOL IZMEIGDs 56 0BOMYdS.

Lodo®mm3gwml  50dmbogrgem Moo  LdEGMHM303Mwwo  Bmbgdolsmzol  dg@ImOHMEMmy0Ho
0533060390900L  dmbs3q3900L  sBsgroBols s ©Tdsggdol Logdzgw by, Bgdmewbodbmwo Mgaombgdol
dobggom, B396L Fogh  @odmmzwowo  0dbs  sMm3Er0do@Mo  Foboliosmgdwgdo, 3gMdm, ogGHOMO
A9983905@Mcsms (>10°C) s 5@IMbGgHYeo boengdgdols (39) xs89d0, mdor 3gMom@do (IV-X). sd@owmco
395939300L  39M0mdo  (VI-VII) 50mm3wowos  306mmngmhdnmo  30g303096¢g00, o3 2o0mbobmeo
0dbs  GHMIbgd0om. Mgaombgdol Lozzwgzo IMBoE03swo@gBHgool  dglsdsdolow, godmgmmgbowos  5d&oM®
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299m3gboo. Bsdspoeomm, dmy394o3L J399m JoOMEOL (g3MHsdsbo) daMmswo LwdGHMmM303wwo bmbol
50b08dbmo Foboliosmgdegdol dugwrgermdol obsdozs (babsbo 1).
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3gb0. 2 sd@BHomdo Ggddgmodmeol (>10°C), s@Ambgghemo bsgngdgdol (83) xs0gdol s 3mz-ols
(330oEgds GMybeol dobgwgom (1948-2017 §F.)
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0bga., HGb.

LogdoMmmM39gEMl  5©IMbogwgm  FdMo  LdGOHM303M  30MMmdgddo  (Jsbgmo, Isbgmo-0mosbgomo,  Jggdm
Joonwo, Gos JoMomwo) Ihogswheonmo (1948-2017 (f.) 99GHmMmEMmaome 33060390505 dmbsigdgdols
3bseobBoly s BAHIGHOLG03MOO  ©sFMTFs3900L  Bsxgd3z9e By, ©OEPIbomos  153939BE0M  39M0MYdOL
bsba™Mdwogmdol, 5JBHoMe  $Hgd3gMe@dMMems  xsdgd0L  (>10°C), sEGHIMbEgOo  bosengdgdol  (39) o
30OHMmMIOHIMWo 309983030963 JO0L  (3m3) B5Fgds/3egdol  BHnbwgbiogdo. 93 Tsh39bgdegdol  Bsomewa
fomdmygbol  JoBbom, Bgdmsmbodbmmo  LsdmEosmferosbo  3gMmomol 3300390505 Jmbs3gdgdo
9900560980LsmM30L  gogmxowos M6  35fwosd  3ghomEgds. 1 3ghompo dmoEsgb  1948-1982  §f, 11
3g@omeo 1983-2017 §f. odBome  $Hgd3gmodn@oems  xs99d0L  (>10°C)  Bo@gdol  gom3zaeolfiobgdoom,
3o0mygmaowos  ddGoo  LYRIGOHM303NWo  sdOMIWoTsGHOo  bmbs,  Tglsdsdolo  3gMLidgd@omwro
39 GHWOJOOL 2030391 qdol dobboo.

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
PacnipocTpaHeHne CeIbCKOXO03fIiCTBEHHBIX KYJbTYP B CyXHX cyOTpomukax BoctouHoii I'pysum./Menanze T'.I.

Menamze M.I'./ C6. Tpynos UI'M, I'TY. - 2021. - Bem.131. - ¢.36-39. - I'py3 .;Pe3. I'py3., Anr., Pyc B cyxux
cyOTpormyecknx ycrmoBusx BoctouHoi ['py3un (Kaxern, Mixera-Mtuanern, Ksemo Kaprmm, Illuga Kaptmi) va ocHOBe
aHaM3a M CTaTHCTHYECKOW 0O0pabOTKM MHOTOJNETHHX METEOpOJOormdecknx maHHBIX (1948-2017 1T.), yCTaHOBIEHBI
TCHACHIIUH yBCHI/I‘IeHI/IH/yMCHBHIeHI/IH MMPOAOJDKHUTEIIBHOCTU BETCTAIMOHHBIX IIEPUOAOB, CyYMM AKTHBHBIX TEMIICPATYP
(>10°C), armocepnbix ocankoB (MM) u ruapoTepmudeckux kodddunuentor (I'TK). [{ns HarmsmHOro mpeacTaBileHUs
9THX TOKa3aTeNel, JTaHHbIe HAaOII0AeHU 3a BHIICYKa3aHHBIA CEMHICCSTUICTHUHN MEPHO Pa3leseHbl Ha IBa 35-IeTHUX
nepuosa st cpaBHenus. | nepuon oxsateiBaeT 1948-1982 rr., Il nepuox - 1983-2017 rr. C yueToMm yBEIHYECHUS] CyMM
akTUBHBIX Temreparyp (>10°C) BbimeneHa cyxas CyOTpOIUYECKas arpoKIMMaTW4ecKas 30HA U1 PaclpOCTPaHCHUS
COOTBETCTBYIOLIUX IIEPCIEKTUBHBIX CEIbCKOXO3IUCTBEHHBIX KYJIBTYD.
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2014-2018 §emgddo
30R0s 0., *d9awoM5d30o0 b.,* x0bFomodg . **
*bogomgganmb ¢gdbozmMo Mboggdlodg@ol 30O™mIgEgmemmemyools 0bbEodGwGo
**b5doMm0390Ml 153053300 LSTBOLEHOML J5OEHMPMIR00LS S 3JMEIHBOOL Y356 ETI6EHO
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dglssgsemo

53010399M-39MaM550M0 300MdJO0D godmBEobsdyg LodsMmmM39wMLM30L SBobIL0sMYdgE0s LbZos-
Lbgs bGoJowGmo BgGHINOMEWMYO0MMHO IMZEgbgdo (335¢n3s, Yobgs s Fogobgs, aMmoaswo, Jo@ddo, maglibds bo-
99900, g 3gdo, byBYzs s 5.9.) Ls8od gEHIMOMEMYOGH Tm3Egbgdl FmEmOL LyBYzsL gMo-gMomo 360dzbg-
@M3560 5©P0E0 935305. 1YEY30LOYSD J0YxbgdvIEo BsBvWo Ym3zgwfioMEmsE s0Md00 JoEoMb ML 0m3-
@ob. 030 5H0s67dL Tgbmds-bo3gdMdYOL, Lobmgyem-lsdgMbgm 650glgdl, doMgdl, 3gbsbgdl, 0fgggly dobsw®o
35™39gdol JbzgM3eml, goblogzmm®mgdmer 990mbz9390d0 50530560L K sbIMMYEMdLSE v9ddbols LogMmbgl
[1-4].

§obodgdotyg  Bodmmdo  oaMdgmgdss 9O  Bo@oMmgdo  33eg3900U,
19 HY3056MdsL LogoMMZ3gEmlb GHJMHOEMO05BY derem iergdol obdsgemdsdo [5-10].

d390m0o §omdmygbowos go0Mgdml gHmgbmmo Losggb@ml dmbogdgdby ©oyHbmdom bo@smgdwwo
19 BHY3056MdoLS s Job BogH doygbgd o HBosbol 33¢093980L T9ga900, MMdgEoE dmoasgl 2014-2018 fangdols

MmIgmados  9dw3bgds

3960m©U.
3993900

506086 Imbo39990by oyHEbmdom dggys B39l doge Fgagbow 0dbs sbGowo (3b6.1), Lowsg
dmi90mwo  bomficrosbo  3gMomobmgol  dmygsbowos  LgBYz0sb ©Egms  BomEabmds  LagoMmzggaomls
69300mbgd0ls s 83 MHga0mbgdol  IMboEodswo@gdgdol  dobggom. b3y  3bMowdo  dmygzsbowos
19HY3056mdol  bobyMdwogmdols s  LYBY30L  FoME3wgdoL  0sTgGHMOL  3MOOE0s  9bodbowo
3960MmEobm30L s LEbM3E03MMO 3MMEgLOL BH039d0 TgLsdsdolo Mgaombgdoliomzol.

3b®owo 1. byEYyz0b ©®Ims MomEabmds, bobyMdmogmds, ©0sdgBHMmo s 3MMEgLgdol Godo 2014-2018

900l dmbs3gdgdol dobggom LodsGmggermdo.
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300 1-0b 2o3MHdgegds

QOBOgEgmOL,

d0olo MdOWOLo 10 - - d0odsliymo,
508mbogEgmob

g30@o ©3LdZEWYOOL,

doogdoowo 9mbo303so@gBado 16 20-60 7-24 dosdslieo,
50dmbogmgmols

QO3 gmOL

RN

_ ; 30639330060,
Jobgomo 9d99603035¢00GYHO 52 5-30 6-20 sdmbsgagool

80odolyMo

G063 Ibombyro ogm ©@s gl 3bMowo 1.-0L sbserobosbsi 0033939,  LgBY3oL 3MMmEgbgdo
d0MH0MO©IE  S0IMLIZWgm  Lodo®mzgeml  MHguombgddo  ©s033003905[11-15].  s0bsbodbsgos olog, GmI

dm390m@o  396H0mEOol  gsbdsgwmdsdo LgEY3s ©oxgoduloMmGIME 0dbs 50BMLaggo Lods®mzgwml  ygzgus
96993035¢00¢ 9B 0. 2obLo3MMMGB0m godMEOBYIM0s 35bgmols MYu0mbo, Losa bYBY3056 M HoMEgbmds

52-05 Lo33mg30 bmomfjarosbo 39M0m@o  dobTogemdsdo. oz 99gbgds Lobm3@ozwmo 3MHMEglbgdol  GHodl,
LogdoMmm39gwml gl GM0GHMM0sDY  @OLOZEgmOl  3MM3glgdo  MIoboMdL, BmEm  SEIMbogwgom
Lodommggemdo 99@bsgergdo LobdoMmom, 51939, 9033063905 50IMb3EgmOL, B0EsTolvIMO s 3mb3gdsomeo
36039L900.

19BHY3096MdOL FodloBogrryHo boba®dwogmds 2014-2018 {engddo os JoMmnwol MHgaombdo @ogodlotms
5 60 foo 9goy0bs, Mog LyBY3zoL boba®mdwogzmdol »hgzgmeme dswewro Fsh3z9bgdgwos. bmem, bgdygzol
o6 330l dogbodoe Mo ©osdgE®o (30 3d) 59 {ergddo, 3gbgms-8m0sbgmdo Mgaombdo odbs smGogbwyeo.

bdoMos 990mbzgzgdo, GmEs gomo bgBYzoL 3MmEgbol 0dobsmgmdolsl Bosbgds Ms8gbodyg Mgyombo.
3lgomo 899mbg93900Lsl BoMOEO A5BLY3MYPNOYIMIE OEOs. 3oy, 2014 ol 26 s3G0Wl BYEY359 MmOl
95633000l ©0sdgEHMO 7 99 0gm goa®dgers 35 o s Imoi3s bods®mmzgEml bsdo MY0mbo -g39dm JoH oo
(dmbolo), LodEbg-xo39bgmo  (sbogrdowsdo, 0531M0560) ©s BoEs Jodmeo (bsdmmo), Mol TJEIA3
960036936500 ©sH0sbs bgbowo s dmbEbgmwo.

2390mMBgMmos  opMgmzg 2015 ool 7 dsolo, GmEgbsg  3obgmdo  gHMEOMIme©  Asbz0msMm©s
©obO3Wgmol s SOIMLIZWYMOL  3OMEgLYdO, MOL  FgEIROPE  MIWS30L,  sbTgBHols s Y39l
399603035¢03GHJ0d0  LgBY3zsd ©s39body smgmmwo 3gd@oco 3965bo, LsHsdmMml s bgbgol domgdo
3000065 40565 MMs. B03IHS 9RMPIHBO-MY930-435MHol dmogz5M0  BsgolGtawo. LgBzs 30 fmob
339 gdMs, M38MmEYbody LsEbmzMgdgwo Lobwog sB0sbBs. bgEyzol FsmE3wgdol osdg@do 10-15 99
095009005, boewm ool bobdstg 200/(0 smfgzos.

2015 §ieols 27 536Hob m0sbgmol 399boo3sodg@ddo dmbvyero Lg@ygol dsMiE3aol osdgdmo 20-30 90
0ym. bsdgboghHmo byByzol 3Mmagbo dbmemo 3 §Mmo goa®mdgers, m93s Log®mdbmdws ©osHosbs
0509%0.

2014 ool 16 530wl LgByzs dogewo 1 Lssmo goa®madgers s amMol dMbogodsewo@gdol Lmgguo
boobmsgo 860d369wmgbs ©ssbosbs.

abgmo dogocomgdo 2014-2018 fengdol dmbsgdgdol dobggzom M3 009 003050005, MLSE 5LEHWOHIIL
19BY3096 OIS M5MEYHMBOL bo3dome Towswo 3sB3969d9wo, 4oBLEIMPMIBOD 50TMbOgEgo Lods®mzgerml
690mbgddo.

3b®.1.-0b dobgzom Fgagboe odbs 94Mmsx030 Losg bobggbgdos Lg@yzosh wwgms Momegbmdols
29650 qds 2014-2018 {iergdol dmbsgdgdol dobgz0m Lagds®mzggerml Ggmo@m®mos®y (bob.1).

MMz bob.1  930P39690L LgBY3056 ©@Egms MomEgbmdol Fomowo  BsB39bdw0m  2odmMbgmwos

39bgm0ob(52 ©EY) ©s LsdEbg-xo35b6gmol(32 ©Eg) Mga0mbgdo. bmom, yzgws®y ©odswo  ohz396909w0
L9BY3096 PEYMS BHMPIbMBdOLS s0boTBo Brmfierosbo 3gMHomEOLm3zoL bsdgyMgwm-bgdm Lgsbgmobs s
29M00b Hg0mb30 (1 Eg) BodloMEgds.
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Bob.1 LgEY3096 YMs MomEgbmds 2014-2018 Fengddo Lodo@mzgemlb Mgyombgddo

L3365
dm390o  broferosbo 3gMHomol sbsgrobo 1g@Y30s6mdol Tgliobgd  Lodo@mzgmmlb  GHgMHo@meosby

330P39690L, MM 50IMLsgwgm Lods®mzgwm 33woeg MBYds bgBYzoLsdod GHIOOGMMm05®, LdEsE 98 39MHOMPOL
396853@mdsdo 9600369 mgzsbo  bosbo  Fosys Lmxgol IgmEBIMdOL  bgd@mOL, dglodsdobs  J3gybols
9306030358 bgardglobgdo BoMowro goboows.

9d019bH93500 0d0bs, HMT 2015 Ferosb gobsbers bgBYzolmsb dMdmeol badmdsmagdo Jsbgool Mgaombdo,
Mol 9909953 83390060 d9830M©s 1bgBY30LAs6 J0ygbgd o BoMowo 3 MHgaombdo [16], oL FobMoydo
Bgds, Bo@oMgdmwo 331930056 358m3obstg, sdmLsgwgom Lodo®mggwml bbgs Hgaombgdol  bg@ygobash
©5330L MBboLAOGdIBOL doESMYDdS.

LEOGHO0L 933MMGO0 FoEEMdL 3bEOm 3.6mEOsL 3gMmBobo3Zol 0BLEHOEMEHOL 5GHIMLBIHM™ML bgdEmmol
2399396 35@GHMb 53096 530656530 LsFMToml guMMEGdST0 29FgIo EIHTIMYdOLMZOU.
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UgBYy30o6mds s dobigab doggbgdyeo Bosbo Lsgds®mzggeml GgMmodmmosby 2014-2018 (jergddo /80x050.,
0939M59300b., X06FM5dg 3./ bLE-ob 300-b Lsdgsb. Mgx. M. 30M9d. —2021- - 3.131. -93.40-43. - Joo».; M9b.:
Jo0o., 0byem., B,

dgLfogmoos 2014-2018 fiergdol dmbso3gdgdo LgBYz096mdol dqlobgd. gosbogrobgdmwos LgEyzosbmdol
3035@M0 Boboliosmgdgdol - LYBY3096 OgMs MoMmEYbMdOL, HobyMdwozmdol, saMgm3zy, Lmbm3@ozmemo
30m39L900L  B0o3gool  qobsfowgds  LodoMmzguml  MHgaombgdol  dobgz0m  s0bodbmwmo  brmmfarosbo
3960m©obmzol.  Jgpaqbomos  Gglodsdolo  gbMowo.  gsbbowmmos  Lg@yzoLysd doygbgdmmo  bosbo.
00h9MH0@05 bYBHY3056MMBOL BMYPOIOHMO JBLEIMPOYOMEO Fgdmba93s.

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.

YK 551.59

I'pas u ymep6, HameceHHsIi umM Ha Teppuropuu I[pysmm B 2014-2018 rr./[lumma M.I, Bermapamsummu H.T,
Ioxnmaapagse LA/ CO6. Tpymos UT'M, I'TY. - 2021. - Bbm.131. - c.40-43. - I'py3 .;Pe3. I'py3., Anr., Pyc
Pyc.Usyuens: pmammsie mo rpagy sa 2014-2018 rr. IlpoaHanusupoBaHO pacHpefeseHue KINMaTHYeCKHX
XapaKTePUCTUK TIpafia — KOJIHYECTBA TPAfOBBIX [HeH, IPOJODKUTENIBHOCTH, a TaKXKe THUIOB CHHONITHYECKHX
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UDC 504.5.054

Spatial distribution of PM;, and PM;s concentrations in the atmosphere of Thilisi according to regular
observations and experimental measurementsso./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

IIpocTpancTBenHoe pacnpenenenne koHuenrpauuii PM;, u PM,5; B atmocdepe r.TOnancu mo JaHHBIM peryJ-
SIPHBIX HAOIOAEHUI U IKCIepUMEeHTAIbHBIX u3mepenuii. /Turaypu H.I'., Kyxamamsuiu B.I'., Cypmasa A.A., UHIKH-
peeu JLH. [Tumma M.I"./ CO. Tpymos UT'M, I'TV. - 2021. - Beim.131. — ¢.44-50. - I'py3 .;Pe3. I'py3., Anr., Pyc Ha
OCHOBE 3KCIICPHMCHTAIBHBIX M3MEPCHUU W JaHHBIX HalMOHANEHOTO areHTCTBA IO OKPYIXKAIOIIEH Ccpeie OmpeNeicH
XapakTep W3MEHeHHs KoHIeHTpanuii PM wacturr B Bo3myxe T.TOmnmcH. YCTaHOBIECHO, YTO 3UMOW WX KOHIICHTPAIIUH
TIOYTH BCETJIa MPEBBIIAOT COOTBeTCTBYIoNME 3HadeHus [1JIK, a yacoBoii TpeHa n3MeHeHHs KOoHIEeHTparwu PM dacTum
MOKa3all, YTO B TCUCHWW IHS OH MIMEET TEHJICHIMIO K YBEIMYCHHH W JOCTHTaeT MakcmMyMma mocie 20 JacoB Bedepa.
BrisBieHo BiWsIHUE TMAaHICMHWU Ha CHIDKEHHE KOHIICHTPAIIMH IBUICBBIX YacTHI] B aTMocdepe ropoaa M TOT (akT, 4To
OCHOBHOH BKJaJ B 3arpsi3sHeHne atMocdeps! T.Tommmcn PM gactuiammu BHOCHT aBTOTpaHcmopT. Brepsrie B TOmmc n
€ro OKpeCTHOCTSX OblIa MpOBeIeHa TOJIeBast SKCIECUINS 110 OTIpeIeTIeHNI0 KoHeHTparmu PM gacTtui. 3adukcupoBaHsl
KOHIICHTpalun PM qacTtuy Iio BceH JJIMHE DKCTICPUMCHTAJIBHBIX TPACC U B OTAAJICHHBIX OT TpacC TOYKaXx. OHGHGHBI ux
MHUHHUMAJIBHBIC, CPCIHUC U MAKCUMAJIbHBIC KOHHGHTpaHHFI; BBISIBJICHBI MAKCUMAJIBHO 3arpA3HCHHBLIC paﬁOHbI F.T6I/IJ'II/ICI/I u
€ro OKPEeCTHOCTEH. YCTaHOBIICHO, uTO JieBbIi Oceper p.Kypbl Oosiee 3arpsi3HEH, YeM MpaBblii M 49TO 3a(UKCHPOBAHHBIC
MaKCHUMaJlbHbIC ~ KOHIICHTPAIlMd B OCHOBHOM OOYCJIOBJICHBI ~WHTCHCHUBHOCTBHIO JIBHOKCHHUS TPAHCIOPTa WA
METCOPOJIOTHICCKAMU YCIIOBUSIMH.
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J39960L 3 M0 930mbM3ozMo 35630m5Md0L sbsdgEM™MaY
930307960 3M:dgrgdgdo
321605 oMo
L&YY 30OMIYEHIMOME®A00L 0bLEHOEGME0, Mdowobogarrygunia@yahoo.com

39lssgsemo

ALgmom LEBMPOEMIBOL 0O 93MWMYFOYOO 35GHVGHOMBOL SEOWGdoLs s IEYHMIPO A9B30MsMGdOL
900930l 3O:MdE9dgd0, 5300 AMIBEOMBMWMBOM 5F56MBJd96 yzgms 3OHMBEYIgEL, HMIWdLsEg 0930L
2963000060900l 30m39ld0 Igb3zgEMOWS J5(30MOMds. SMLBOTDsZ0s, MM XJMH 30093 9MVLEOML gmaows
360d¢rgdol olidEHsdgd0Ls s ol goshy39@edo b39bo Tglsdagdermdgdls ImMol sLgmo 3oybEHWMmo Fyzgds.
595096 gM01-gMm 5B YoM 3OrMBEGTL BbgdMOZ0 FoMgdml o335 HoMmTmoygbl.

03565990060™M39 93MeErM0Mo 3GMdMYIgdo

993b0gHms s 3ModBHozmboms dogh 3bgdMo30 A9MaMml BMIsMgMdBY baysBowmo Bgdmddy-wgdol
doMHOMO© BoJBHMM3© Jolo d0BINGMYdS s YETofols J39583960w0 BYEI30MHOL F3W0Egdg-d0s JoBbgmwo.
5056096 ©5B5006dMEMmBI B03m0gMHgdsms B3YJBHEMO doeBg BIOMMS. ©IPSTOfol HBg30MOL (33e0Wgdgd0
30, 0bsg dbmemE  Hyobogsggdol  89dbboom, 3603369 mgeb  ao3wgbol  sbgbgb  wommliggmm,
300OHMLBIOML,  SGHIMLRIOMLS  ©s  dBOMLEBIOML,  3M0JGHOZMNWO®, Y3gws  3mI3mbgbEgobg, GMIwgdos
9080905609 BH9OOGHMM0900L 3bgdMH0g goMgdml Jdbosd.

b99mgdgogds bgds d0@osbs® 3gm©obsdogn® 306MHMdPPBY s Mgwogxlbg, dofolgzgds §ywgdol
695009, 30dsBH By, 60ooaHY, 3905MMMdSBY, 3BMZgWMS LETYsMMbY s WsbToxzEHBY [1].

0mbgdM03 goMmgdmby sbsdgm™M3g BrasBHoM® sbOHM3MybmG Bgdmddnwgdsms Mmoal bgwmg-bymo
0955393900l J0dgdsty Ho0mbgddo (o®mdmgdbowo Mobymaomo gx39d@gdo3 Mbws 8ogs3Mm-3bmm. B3zgbo
sBM0m, 300OHMIM9JBHOHMLIYYOJBOL  9bgHRMIRIEHIOMBOLS ©s dMBdMmO3  A9MBmDBy Bgdmddnwgdol
99535909030 99300 gdg0s  ToMO  FomZoeoliffobgds.  sLEbodBsgos, ®MA  3gLgdol  foo  AbmBwroml
96962930399 dosblido  MbEsMsbMmdom  F3oMEgds. M3w0sb, G™I 3gML3gdGH035d0 Tomby gbggool
299m330390s ALemgEomdo Jolo dmgero foeol 5% o6 4o@osFo®dgdL. 358bangdol dbmyeom 3mdolbool (The
World Commission on Dams) 2000 § - b Bmgdd@ol sbas00ddo 458md39969dwo dobsgols msbabds®, oo
300MHMgmgdBO™MbIaMHgdoL 3odbegdol MoMymaomo Hgdmddggds 8693603 s LmEoEME 4oMdmDBY
009bs© dwogMos, MHMI olobo gsbsbwgdso gbgMymfysmml bsfows 339 06 obobowgdosh. g3y,
B30b68s 3309390053 9baM3glols BogoomBy OGO, MMI OO 30EMM3sTbEgdo 56 Fgodwgds
23960bogdmEgl, H™MaMOE 3OO0, 45bsbEgdso 9bgM-4mgemmgdo. dsmo 09bgdemds o6 FggLiodsdgds
00050 396300050900  3G106(303g0L, 3065096 Fgmdarosm  60836germzsbo  MuBymBomo  bgas3wgbs
dobobmb 8B3dM03 49M8MBY s MToE)-s© Tg335™b MYu0Mbol bLmEosW MO, JMWEHMMWWO ©
099MaM55300 dYMToMHYMdS [2].

MMAMOHE 30300, 39M3IZIMIWO Mool GoMmawgddo 3mEbow MmMABoBIMS MomEgbmds (doMTsly) ©o
23965f0gds  ©s8Mm30IdMos Fo00  SMBYOMBOLIMZOL  5Y30EOIE  SBOMGVIG  Bod@GMEms dobo-dmIby.
0525005, bb3sslgs wommbmmo gagdgb@gdo sdGHomMo dmbsfowgmdab domdodome 3Gmglgddo o
9500 ©IBOEOA0 96 LB0FoMBdY JOHMNDBI0MSE LJMHYMBoMs© ImJdggdgbh 3MbgdM03g FoMmgdmby. 53G0S, dobo
B0nMHIowmMHo Bbd30mbocmgdolsmgol 8dody wommbgdl, dozmmgwrgdgb-Ggdls s domdobyMmsmgdl Jm®mol
239633900 35¢obLOL ©o33se LoFomMm. 50lobodbogos, MM 53 dogrsb-LboL MM3930L 5dMBYbs Lszdsm
399690093 0os s Fol EOLOEYPIBsE 1330 IHO  TMBOGHMMObYOL  BoGeMgdss  9vY30¢gdgE0.  5TLmSE,
00bob0dbs305, MMI 3dodg WommMbgd0EB BdMbgdMog oM gdmlo;mzol AsbLEIMMMIdMEr LsdodOHMYdL 3gM(5-
beobfjgomo, s®odbsbo, $yzos, 39080930, boggwo, b3owgbdo s Mmoo FoMdmogbgb. 53 gegdgb@gdol
990-339000 96 gbmM0 BoMBgbgdol gobsfiorgds 4oMqdmdo AsB30MHMBIOMW0s MY BodEMMId0m, MHMI-
9@ms dmeol 360d3bgermgsbo saowo 39EHgmMOHMEMY0H 306MHMBIOL ©)35300. 500 MHoEbgzdo L03306M-390050
obgmo dm3wgbgdo, GMIWgdos bawl MHgmdgb 250mbsdmed3gdmsb ghmo 58 9wgdgb@gdol dmbggtsl
0BHIMLEZgO™To s 59MMBMEgdOL, IBHZMOL Bofowrszqgdol sb F30dol Fysembs s mmzwdo ddody wommbgdol
bLbso FgbogMmgdol Loboo Bos@sROL BILI30MBY g3l SMYYEoMgdgb [3].

2905 590bY, 396 J3994obsdo TsbFEHsdMEO boliosmobss 45EsdbMmgdoL bgwmolidgdfymdo 3MmEglol - dofols
©93M55:300L 356300509ds S 00 15305ME OO 3MrIMOEYTSs MOMJIol Iy J3ggbol- ™30, ELLsgEgm
LodoMmm39embs s o0 dm0sbo MYa0mbrdol hsmwom. 60s@oydol YRMIPIEO0S FOMOMIPIE SMBLFMOS©
§o6BoMmnrgeno bodgmMbgm Laddosbmdol dgw9a0s s sGOL MbsdgEMHM3ZgMdOL ghm-ghmo Mdbodgbgwmgsbglio
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05353000900 Mo doME™  93gbsMgmo  LogsMol  s35M35Lmsb, 93y dmEgdMwo  GIMmoGMmEmool

31BN 303963050l M E0sLoH.
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95OHM30L Fo03s3Hgd00 HJo0BoE0OLMZOL sE0WGdYE0s 30dmbomm MEYMsGO, BogdlodogrMo OO ©s
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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.
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CoBpeMeHHbIE IKOJOrHYECKHE MPOGJeMbl YCTOWYHBOrO IKOHOMHUUECKOro passutus crpanbl /Tynus I.C./ C6.
Tpynos UI'M, I'TV. - 2021. - Bem.131. - ¢.51-55. - I'py3 .;Pe3. I'py3., Anr., Pyc

B cratbe moOKa3aHO, YTO «yCTOHYMBOE pAa3BUTHE» - 3TO CHCTEMAa pAa3BHTHs OOIIECTBa, KOTOpas HWHTEpecamu
HKOHOMHYECKOTO Pa3BUTHS U 3aIIUTHl OKPYXKAIOMIEH Cpelbl 00eCIeunBaeT MOBBIIICHNE KadeCcTBa XKHU3HU denoBeka. [Ipn
9TOM, COCTABIIIOMIMMU YCTOMYMBOTO pa3BUTHs OOIIECTBAa SBIAIOTCA: SHEPrus (dHEPropecypchl, 3PQPEeKTHBHOCTH
MPOU3BOJCTBA), JKOJIOTHSA, YPOBCHb XHM3HM M HHGpOpMaUOHHOEe obecmeucHue (yciayrd) obmiectBa. Ecmu k sTOMy
)106aBI/ITB BIIMSHYC YEJIOBEKA HA KMBOTHBIN MUD: I/IHTeHCI/I(I)I/IKaHI/IIO ux KOMMep‘{eCKOﬁ JACATCIBHOCTH, )IO6BI‘-Iy 10 BUaaM,
pa3BeficHHE Pa3sHOOOPa3HBIX BHIOB, OXPaHY PEAKHX M 3K30THYECKHX BHJOB, TO OTYCTIMBO OyIeT MNpeACTaBCHA
o0ImmpHas KapTHHA IPaHINO3HOCTH aHTPOIIOTEHHOTO (haKTopa.
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Influence of atmospheric circulation anomalies on weather and climate in Georgia.
M.Tatishvili, Z.Khvedelidze, I.Samkharadze, A.Palavandishvili.
Institute of Hydrometeorology of Georgian Tehnical University
Thilisi, Georgia marika.tatishvili@yahoo.com

The North Atlantic Oscillation (NAO) 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 (I0D). 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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65350000 2500550209 BOHOWMIM 3G sbEH030L FOowMgmom (LsdbMgmoo).

UDC 551.576

Influence of atmospheric circulation anomalies on weather and climate in Georgia. / M.Tatishvili, Z.Khvedelidze,
I.Samkharadze, A.Palavandishvili./ Scientific Reviewed Proceedings of the IHM, GTU. — 2021. — vol.131. — pp.56-58. -
Eng.; Abst.: Georg., Eng., Rus

The North Atlantic Oscillation (NAO) 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/AO index represents stronger
(weaker) airflow around the Northern Hemisphere and a jet stream that is shifted further north (south) over the North
Atlantic.

YK 551.576
Bausinne anomanuii arMocepHoii HHPKyYJIsMM Ha noroay v kauMat ['pysun. /Tatumsuin M.P., Xsenennaze 3.B.,
Camxapanze W.H., Manasanmumsuna A.M../ Co. Tpynos UT'M, I'TVY. - 2021. - Bbin.131. - ¢.56-58. - AHr .;Pes.

I'py3., Anr., Pyc B mpexcraenennoii cratbe paccmarpusaercs Wumekc CeBepoarnantmueckoro komebanus (NAO)
KOTOpas OCHOBaHa Ha pa3HMIE MAaBJICHUS Ha ypOBHE MOpS MEXIy CyOTpomuyeckuM (A30pCKHMH) MaKCHUMyMOM H
cyononsipueiM MuHUMYMOM. IlonoxutenbHast (aza NAO oTpaxkaeT BbICOTHI W JIaBICHHE HIXKE HOPMBI B BBICOKHX
mmporax CeBepHOW ATIAQHTUKH M BBICOTHI M JIaBJICHHE BBIIIE HOPMBI B IEHTpaibHON 4dactu CeBepHOW ATIAHTHKH,
BocTouHOW wacTu CoenunenHblx IlltaroB u 3anannoit EBpome. NAO orTpaxkaeT HM3MEHEHMS B IOJIOKEHHM U CHIIE
CTpYHHOTO Te4YeHUsI Ha noJsipHoM (GpoHTe B CeBepHOM ATIIaHTHUKE M OKa3bIBaeT CBSI3aHHOE C 3TUM BIIMSIHUE HA MOTOJY U
KJIMMaT B CPEIHUX M BBICOKHMX IIMPOTAaX B ATIAHTHKE W BOKPYT Hee. boree momoxuTenbHbIA (OTpHLIATEIBHBIN) HHIEKC
NAO / AO mpencrasnser Oonee cwibHBIN (Oomee craOblid) BO3AYIIHBIH HOTOK BOKpYr CeBepHOTO MONymIapus H
CTPYHHBIM MOTOK, KOTOPBIH CMEIIaeTcs anblie Ha cesep (tor) Hag CeBepHOH ATIAHTHKON
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53 551.511.3
d9BMAsLE9dOMM0 5EAMBGRIOHEo 3GMEgLgdol Gogbzomo dmmgeols 9bgMagd03wwo
05eBLOL g9bEMEgdsms Gglsbgd
©.©)dgOMs8300

Lodom39wmb ¢9dbo3m®o bo3gMloEgEol 30MmMBgEIMOHMEmaool 0blGodm@o
demetr_48@yahoo.com

LodoMmm39eml  BHYM0GMOMH0sDY  580b©Hom3mMmIJdbgwo  3OHMEgLgdoL  BMOToMmdS @S G3OGOS
2396306HmdqdMwos, ghmol FbMmog, Lobm3EH03MMO 3MMEgLdOL ™s30LhdMId0m, bmerm, dgmegl dbMog,
d39460L BoHB0IMG-99MmAGM9x30wo 306HMBYB0m. LodoGmzgeml HmWWwo Mgw0gx30, GMIGEoE bolosm@gds
bbgoolbgs 8oldBHoedol IMogz5¢MmOEbMmzsbo  BHM3mMmyMonorwo gwqdgb@gdom, sMLYdom gogegbsls sbgbl
3BHIMbBYOHMo  3OHMm3gLbYdoL  49630000gd5BY s T60d3zbgEmzsbo  [zowo god3l  IgEgMOMEMYOGHO
99996300l LogMHEOM-EOmMOm A5bsfoegdsdo. 935%Bg d93Y39wgdl MMbESE 9GIMLBIHMEO Bogngdgdol
396500gdol bsbosmo LodsMm3zgml  BHgHo@dMmmosby, GMIgmwog oo LogzME0M0 sMYMHMY35MM3BIBOM
398momBg3s [1].

393396006 s o0 Mol LoJoMmzgurmlb dmosbo Mgwogxzol bBgdmom 3sgMHol dobgdol dmdMsmdol
6ogbgzomo  dmEgmotgds  5GHIMLBYOML 06530308 gob@Hmmgdsms  LEWwo  LobEGHgdol  Logd3zgwby
2396bommos  [2-5] - 8o s 299M33WYMW0s MOMYMIR0M0 §90RM™MGBIOL DBMmY0gMmo Mo30L9dMMYd6O.
96003b9em396  993bogh e 0bGHgegbl  FomBmoygbl  IgBMAsLIBHOMMO  5GIMLBIOMO  3HMEgLYdOL
96963930390 sbseoBo, GMIgwoE Lsdremgdsl dma33ol MBOHM Logwdzeosbs® 3939633900 dm0sbo
693000608 Hgdmom 29630000MgdMo  3BMEgLYdoL dgdboBddo s WBGMM LOMWYMBOowo yogbsmm Bggbo
30bs LodoMm3z9wmb Mgwo0gxzol Bgdmm 3963005093 WMIsEMOO 5EHIMLBIOHMEO 3OMm39L9d0L dgbobgd.

9m3909wo  LEsGoolb doBsbos 8oz00mm  9BIMAIGH03MWOo  BwIBLOL  gobFHMgdgdo, MMIgEros
9900mddo  Lodwogdsl dmy33qdl  d930LHogwmom  96gGmHRG03M0  35MEsddbgdo LadsOmgzgwml dmosbo
6909x30L Bgdmo dmesg 359M0b Jobodo. oMo s3obs, 969MYIBH03Wo ABEHMWGdYIO Lodrsegdsls dmygz3gdL
393MmbGHMMEM®m  MHobzomo  58mbsblbol LoBMLEg FmEIwol  FobGHMWYdsMs 0bFEIIGM0MIOOL  3OHMEgLbdo.
5060065305, ™A IgHBMILTEHOMOO 3MMEgLYdOL 9BgIMRIEH03MWO bsEoBo MMYEBMTowgdosbo dmgwol
Bo®bhmgddo 9y Mo MHgerogxnol 990mbggzs8o Bode®mgdwyamo ogm [6, 7] - Go.

969603930390 dogsblol  gobEHmegdsms dobomgdo© gobatygdwmo [4, 5] - do FoMdmoygbowo
39BmTsLIBHo0mO  FMEIolL  AsBGHMEYPRsms  LobEBgdom, GMIJWoE VPOl MBSO 3HM3gLYdOL
2963000060905l OHYdgEMS Fo@Bmgdbols s 3mbgblogow®mo 3HmEglgdol ¥aEgdgLYMBOo.

39630bomm  359MHol  ImdMsgo  dols  Megz0LYRBIE  SBHIMLBIOMTo, GMIJGEoE  J390m©sb
9900LsBOZOM0s ©IETOFol MOMAMIBOMWSE SO5gOMY35MMZsb0 Bgado®om  J (X, y) bowm
D996 — BHOHM3M35BoL Lodswmgby Moz0bMBswo bgsdomom  H (X, y,t)4, 5ol 0sbsbds,
396@MEgdsms LobGHYds 2o630bowMm MYogRol Bodymen dGmEHoME 3MmOHEObsE™S Lol gdsdo,
boo3
2-5(xY)

h(x, y,t) , h=H(x,y,t)-5(X,Y).

X1:X1 yl:y, é,:

o X, Y ©5 Z ©9390G0L FoMmm3mbm3zs60 300mOH©ObsEms LobGHYdss (X ¥gMA0 J0TsMYOs
00IMLOZWINOM, Y ¥JMI0 BOOWMIMOom, bmem z ©gMdo - 3gMEGH0ZsWMmo© Bgdmm), h Imd®ogo
35960 g3gbols Loliggo.

396@Mgdsms LobBgdal Jgdgyo Lobg 5JaU:

d_u:_@oa_(/’+,1l9'(ga—h+@]+lv+Fu+Duxy, )
dt X oX  OX
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av__g, % w(gah 65) lu+F,+ DY, @)
dt oy oy oy
90 a_¢ — ﬁg’h’ (p' =C ([:)’/:]_OOO)R/Cp ) 3)
oc ’
oh auh ovh owh_ .- 1dp (4)
ot ox oy oc¢ p dz
dy 00 0®
Sw=(U -u)—+(V -v)—+D}, °
+SW=U W) TV -V D] 6)
I
“at OX oy oy

u=U+u', v=V+v', w=w', $4=0+9, p=®+¢’, S= =

i=§+u£+vi+wi F, = IV+ﬂ FV=IU+ﬂ
dt ot ox oy Og ot

®_lov  ®_ 1y

ox Aoz’ oy Aoz’

2396@Mgd98d0 godmyqbgdmewos 99990 s0bodgbgdo:

U, VoW 3596m0b 0obgdol boBdstol 3:md3mbgb@gdos dglodsdobs X, Y ©s Z 0g6mdgdol obfizdog;

W 5600 39630350O0 LoRJOOL BsEMY0 MHJE0gBMD ©35380MGdME LobEYTsdo; 9, @' 3039630560
G993905GHMO0Ls s §6930L 9B5Mmyol 35bMYB0S JgLsdsdolbo @ , D gmbrmo 9609369mdGVO@B; L 5¢)-
lg3gmml 1083360395 Cp 0, Oy, | 35960L 3MmGO Lomdm@gzsE™ds dmwdogo {330l AL, Loddodol
ool 5Bdo0gds,  5BHIMLBIOHML  Lsdem  3mBGHIbEoso  Bgd3dgmeGmes s 3MGomeobol
356589¢000; T 356539BHEM05, OHMIgmog sHoslosmgdl 1odzzm030L JgdE0MmIISL Lodswerol dobgpgzom; U, V
13660 653500L Lobds@0ol 383mbgbEgdos, X s Y 0gMdgdol gslf3Moa;

(D) © (2) 396¢Mm@wgdgddo dgdsgoo gmby®mo Loowggdol dgdsagero §936gdo Fy s Fy s0fghhgb
©03sL3GHNVMM0 LobM3BH03WMHo 3Mm3EgLgdoL 9byMYIGH0IMNE BYBMmJIgEgdsl WmIswH 3OMEgLYdDY ©o
obobo dgodwgds aobbowe 0gbsl HMAMOE Lobm3GHoZMMO  3MMEILYdOL  396TYBHMODIEOOL  TJIRI©
dogdero figg®gdo [8].

dmem §gzmado (1), (2) o (5) 396GHMEgdolL dstrxgzgbs TbsMgdo FotmBmoygbgb 3MmMmObMbE GO
AN 9bEHMOO LOBdEBEHOLS S OBMDBOOL {HgzMgdl, MMIgdLsE 89990 Lobg sdzm

ou

ov

o ,0u 0 0,0V 0 v Ly 0 08 0 0F
u axlul 6X ay ay \% axlulax ay 8y g axluz a ay/uz 8y .

Xy _

Xy _
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od 11005 2 3mOODMBEOHO BHMdM9bEMMO LOdEILDEHOLS s OGN BOOL 3Mgz0(3096EJO0s, Tgledsdols.
(1) = (6) 39bGH™MEgdsms LobEYTs FoboboEWHds FoMMIMMb 35659 g3039©OL Mol IMErEMmdsdo M
(0<x<Ly 0<y<Ly, 0<{<1) 8980930 Labsbrgzmm 306mdgd0b 3s8mygbgdoo: gsdoffoll bywsdomrdy ¢ =0

=0 (w= u@ v@ z=0(x,Y)) (7)
OX oy

GOM3m357Bob Lodsemgbg ¢=1

Ww=0 (w= +U—+V—, z=5(XY)), ¢ =0, 8)

339600, LEBEOZMHYdbY

Goas X =0, Ly Ou_g Moo, 95 _p N, 9)
ax oX oX oX

Omgs Y=0, Ly a—u:O ﬂ:0 o0 _ =0, — oh =0. (10)

oy oy oy oy

d0300Mm0 0bGHgaMsmmmo 9bgeygEo o 296@Mgdgd0. 53 doBboom (1), (2) s (5) yobGHmegdgdo
259350053 mm, FgLadsdobs  uh, vh o hd' /S b9 ©s 30LsMYJIM™ (3), (4) s (6) FbEHMEGOOO.
39605 530bs, 80300Mmm IbyE39W™MdSJ0, Brend

0 o0¢' oh 0 oh
— (@, p'h)-hg,—+AhYc—=—|c6,0'—|.
at(o(” ) 0ot gat ag{g Owat}

B90mm  50b0dbMEol  Qom3z5eolobgdom, 250M339Mw0  A90M©sddbgdol F9dgy 0300900
2396@™Mgd90L, MMIwgdos s0fgmgb ImdGmsg Lombol 9gwgdgb@do 30b693H03MmO s dobsgzsero
3mGH9baoswmmeo 9bgeyool (available potential energy) 5bsermygdol 3300 gdsls Lbgsabbgs gobozm®o
RdJBHMO0L 393 gboo:

oK, + OUuK, + OVK, + OWK, =—0Q,u haq) +A%uh 8_h+@ +luvh+uhF, +
ot OX oy o¢ oX ax 0 X
o ,rFUh xy” ~1 !
oK, + ‘é’!ﬁ(v + gVKV + oWk, =-0, h +/L9vh( @‘l-@]—IUVh-FVhF +
ot OX oy o¢ oy oy 0V (12)
+owK| +vhD;”,
5APE’+ 8u(APE'+®Oq)’h)+ 8V(APE'+®O(p'h)+ O[W(APE'+0, ph)+50, pch/ot]
ot OX oy og
=— —®0uha +}t,9uh( a—h @j - -0, uhé(p +A9Vh| ¢ oh 65
OX OX OX oy 6’y 6’y
13
—hA8'/S|u a—®+va—® + ocWAP'+ ﬂh&’D;", ()
oX oy S
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boo3
K'—M K'—h—"2 APE'—/I—hlglz
v oo S 2°

5 Ko  Kdglodsdolbs, 90mgeemasbo dmgmammdol Lombol gergdgb@ol 3069303160 gbghaool
3boEMgd0s X s Y mgddgdols gol{gMog, bomam APE’ - 00olsgswo 3m@gbiosww®mo 9bgeyool
sbsgnmyo.

by, 30300Mmm 0639M9m0 9693030 9bsBIMEMOYd0 Jmger Lsob@gyMm s69gdo
3069303600 969600l sbsemaolomzol X s Y ©gMdgdol aolHzmog s oLv3z5e0 3mEgbE0sw GO
969600l 5b5ErMaoLsmM30l

1 1 1 ¢¢¢ AhI?
Kuzzwhuzdxdydg, szzwhvzdxdydg, APE:EM 5 —dxdydd

099 (11-13) 356@™@gdgdL 350639aM9d0 dorgen 53mblbol sMgdo M (0 <x <L,, 0<y<L,, 0<{<1) o
30L56MRdgdm (7)—(10) LELEBEOZOM 30HMDdJd0m, J0300900 95gMAIH0IO B3BLOL A6EMEYdJOL

aaKtu ={K,,B, }+{KU’By}+{Ku1APE}+{Ku’Kv}+{Ku’E¢}+{KU1EU}+{KU,E§B}, (14)
aaKtv ={K,,B, }+{K, B, }+{K,, APE }—{K,, K, +{K,,E, }+{K,,E, }+{K,, EL}, s

¢ gTE :{APE’ Bx }+{APE’ By }_{Ku , APE }—{K\,, APE}+{APE, AD}+{APE, EU}—F{APE, chif }116)

boo3
Ly1 ZLX L1 u2 Ly
KB =~ [Ju=- dydc, K,.B,} —[Jv=- dxde,
00 0 00 0
LYl h ZLX L1 ZLY
K.BJ=-[Ju—- dyds, {K..B,}=~[[vo- dxdg,
00 0 00 0

L

“dydg, {APE,B,}=- j jv (AP'+@,ph)|” dxdg,
00

L

{APE,B, }= - J.j.u(AP'+®Ogo’h)
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K, K, 1= 1[] uvhaxdyd,

{K,,APE}= ﬂ uh{ +/1.9( g: ifﬂdxdydg”
{K,, APE }= jﬂvh{ a9 ,13(;2; Zjﬂdxd ydZ,
m uh (—— 'dexdydg K,.E,}= j&j vh [%’+ IUjdxdydg”,

E }= chfwh—;zdxdydg, K,.E,} maw—dxdydg“

B Ahg'?
{APE, E,}= jy oW —dyd¢,

K, Es )= Iﬂ [(auj ( dedydé Koo Elif= - Ij ul([ ) (%ndxdydg,
{APE, EZ, }= m {( j (%ygj}dxdyd(

{APE, AD}= m””‘—'g{(u— )— (V—v)%ﬂdxdyd{.

(14)-(16) 456@M@Wgdgd0 0HgMgb 9b9MRIB03M F9MHOJIbIOL MOMYMIBOMWSE  9MSGOMRZ5MMZs60
99306008 Bgdmm d0dE0bstyg WMFsWN® sBHIMLGRIOME 3OMmEgbYdT0. QobEHMEgdoms Fotxgzgbs bafowdo

damdo (936900 FoMmoagbgb 3069303700 s 3mGHIBE0sWMMmO gbgMyngdol sBsermgdol (33e0wgdol
LoPJotgl bbgoolbgs 530103MMH0 RodEHMMIdOL As3egbom. 3 {g30gdl 9godwgd s5Lgmo 0bGHIM3MYEHG0S

dog3qo:

{KU’ BX }’ { I<V’ BX }’ {APE, BX }, {Kua By}1 {Kvl By }l {APE, By}
s0fig®ab Ky, Ky, APE 96962000 965¢rmagdol 65350980 X @5 Y Logmm®Eobs@m ©gdgdol dsGommdeen
3390000 bobybrzmm Bgosdo®mgdbg, Tgbodsdobs. s0360dbmm, Gmd {APE, B,} ©s {APE, B,} m6o

99L53609d0LoRob  F9Y0s, MMIYGEMsR6 30M39wo  SEHIOL bgMFoOL 5®39IGOMO  FOWIEBL  g39MOM
Lsb3MgdbBY, bowem Jgmeyg - Lsbrzmgdbg §6930L doergdols oy Tglerwgdwo Imdsmdoo ysdmfizgme APE
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-b 330gdsl. {Ky, K} §o®dmoagbl 3mmom@mobol dsgrom go0mfggae ao;33wrol boBdsMal K, s Ky - 8meols;
{Ku, APE}, {K,, APE} - {6930l 365009600 59mf39mwo 9bgeaogdol go33wol bobdstgs Ky s K, -ls oo APE
FmO0b; LoFomms 500b0dbml, HMI gb §936M5d0, 250 (6930l TgdxzmmMadol sbsermaol aMs0gbEols, 9903396
05300980 BYEa30MH0Ls S MOMAMIBOMWO®  9M0gMmY39mHM3bo  ©gEsdofioll  bgwsdomol
3H0BMBGHIWMEO gM5©096GJOL, Moz 8ggyns 930l gMs0gb@Eol dogrol BsfgMols Mgwogzol dodymen
6o 30mM0bsGms bLobBgdsdo. {Ky, Egzl, {Ki, Ep} 5009696 ©00©0dsl8@sdvcmo gmbyéo 3G:m3glgdol
9696393039 Hg0mgdggdol m3swH 36MHm3guHg; {APE, AD} 958mbo@ogl Lomdmlb gmbmémo sw39dzool
29309650 m3o6 3Gm3Egbbyg;.
{Ku, E(‘;is}, {va E(‘j’is}1 {APE, E ;S} - HYOdNIBGHYIMHO OLOBSEF00MS S OB BoOm Fodm{3gMwo
Ku Ky, 05 APE 9696209000 (33000cgd0l Lobdatyq {Iﬁb, Ea}, {KV, EU}, {APE, Eg}gmﬁm@o 9696000
2390339990 bofocrol K, K, s APE 9bgf09080 9500b3col LoBdotgs, ®o3 godmfizgmeros
1093360030l LOsEol FobgP30m (33¢0gdol 3BgO39Md5do JoPJdO.

0¥y 993309000 (14)-(16) 296@™gdgdl, 90300900 9bIMRIGH0ZMNWO dosbLOL gob@Emergdsl LMo
9b9Ggo00bsm30l

12
E =K, + KwAPE:%Iﬁ (h(u2 +Vv2) + /th& j dxdyd¢ .
M
50 496@MEgdsl sbgamo Lsbg 3L
0E
E:{E,Bxy }+{E,E,}+{E,D}, (17)

boo@3

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

(17) - @56 B3BL, H™A LOWo 96gHF00L (3E 0GRS Fo3MYMFBOE? dMEIOOIBOL 5530 33630MMIGOM0s
89000930  BJGHMOMYOoL  Imgddggdom:1.  9bgeaool  Fgdmobgdom b do0bgdom  dsdmgmzowo  sGOL
399maLsBEOZMJ0 BYEI300900@0; 2. MbYGHO (LOBM3EH03MMO) sEHIMLGIHMO 3MM39LgdoL gbgHRIE0IM0
b99mgdg090000 WM35WMH 3OMm3ELYdDY; 3. GHODdMWIbEGHWOO LOdEBEHOMS WS OBMBOOM.

(14) = (16) 296&MEgd9d0L boxnwydzgubHy TglodEgdgE0s 5353000 BMYsO GBIMRIBH0IMWO OYMSTS,
MMIgog 035wbskobmo 230639693L 9696M9E03Mwo A9MJd69d0L ™o30LgdMMgdgdL do0sbo MywogzoL
©90m0o 3mdMsg 30900l sbado (Bob.1).

Bob.1-Bg m®3sg0 obMom bobgzgbgdos gbgMagEH03mwro dosblol ol 8ygbgergdo, HMAgdLsg 39910w050
99oLOM™mb  gombs 96 9BF0HYsOMml Mmo IgHBMILIEHVMOO  3OM39LYd0L  39630m5MGBOL  BbZsolibgs
93939, bomwm gohmo obGom 6583969005 969HAgH03M@o d5EsBLOL dgbgwgdo, GMIWgdoE SLE¥IEgdIb
MM F9oOmmU 56 5bEH0FYsH®L Gl Em3sw Mo 3Om3EgLoL gobzomsmgdol dmgw 3gHomdo.
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Bob.1. m3se 5EGIMLBIOH 3OMEJLYdT0 9bgMRYBH0IMNWO 256Msddbgdols
DO ©OsRMTs.

(14)-(16) 295639090006 ©s 65H.1-b BsbL, MMT JolLsgawr 3mEIBE0SWME 9bgHA0LS s 30ByBHOIMNG
969600L Mol gbgMaogdol  MMmMOgMmYS(33eol  MMToa0 bolosMo Fgodwgds osBbgl - wMmIsErGo
36m3gLgooL  A9630MMYPIOL 3M339Mw 9BI3DY 3069BH03M0 gbgMgos 03LgdL gbgMyool oMol Jolsgsro
3m@9bEoswmmo  96gMaool  botxbg, Togcoed  Tgbsdwrms 30693030 gbgMyool 39633910 FoMsQ0
2390©50g4dbsl Jologo 3mBGHbEoswM® 9bgMyos. 91939, BmbyGmo bg30L AMoEOgbGHOL dogrol Fmdomds
3005306090l BMbMMHo  gbgMA00lL  goalgesls MMmMYMBOWSE F9IgMmdMwo dmdMsmdol  3069303MO
969630080, 053650 2503399 LoG¥s30gdd0 969MPOOL FowsEgIoL FoToMmMIgds Fgboderms Fgoilsemls
L530MHOL30OME. 3M0MEOLOL dseol JB9JGHO 299MObsGJdS 3069EH03MO 9ogMRO0L Fowsbsfoergdsdo x ©s y
09MHAd0L 4obfzm0g dmdMmomdol dygbgwgdl Im®mob. EMmdMEgbEMMmo LodWIBEEOLS s OBWBOOL yogengbs
3965306090 30693H03M0 s BoLOZIWo 3MmE I3 MO0 9BgMROgdOL TgaEz0MHYdL.

oLOLOMEL, 5036086mm, MHMI ImEgdME LEGsG0sdo Fowgdwo  969MRIB0INWO  YobBHMEgdgdO
399mygbgdmmo  0dbgds  Lodomzgwml  GgPoGmeosby  39630m0M53mwo  5GHIMLRIOMIO  3OHM39L9d0L
365 0B0oLEmM30L bbgsslbgs BmbmGmo Lo@sogdol 30MMdgdTo.
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atMocdepsl u okeana, 2007, 1.43, Ne 6, ¢.783-791.
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BO3/yxa HaJ ropamMu B cBoOoaHOMN atMocdepe. Tp. 3anCuoHUU, 1980, Bwim. 46, ¢.69-79.

8. TI'yrman JI. H. BBeneHue B TEOpUIO HEIMHEWHBIX ME30METEOPOJIOTMUYECKHX MpoueccoB. JIeHUHrpam,
T'mapomereousnar, 1969, 295 c.

v953 551.511.33

99BmAslaBHdMo  SGHIMbBIOH Mmoo  3MmEglgdol  Gogbgzomo  dmEgwol  gbgMag@ogmmwo  dagrsbliol
2°0@Megdsms GgLabgd /. 3gEHMd300/ LE¥y-ob 300-b Ladgsb. Mgy, 6. 3Ggd. — 2021- - 3.131. -33.59-66. -
Jo®Oom.; 09D.: JoGm., 0bgyen., Brmb.

§0obodgdotg LG50  5GHIMLBIOML  30OHMMYMTIMEO0659030L  gobBHmmgdsms Lo  LolEgdol
L53MA39Hg  30OMBEIBH0IMO  BosbEMgdsdo  Tgbodsdolbolo  LolsBEOZOM  306MHMBYOOL  A5TMYgbgdom
doEgdwos  96gmIH03NWo  FbHMEYddo,  Gmdwgdog  s2fjgfgd  969ORIGOINW  39MWsJIBYOL
OMYMIBOO© 5MgMMP35MM3560 ©YEToFol HBgEsdo®mol Hgdmm dmd@Mmosg 35900l dobsdo. s©bodbrwo
2396@M@gdgd0  asdmygbadyamo  0dbgds  gbgMygBHolzmwo  asMsddbgdol  dglabfjogwrs  LogoMomggaoml
A9O0GHMM00L BgImnm 45630000739 5@IMLRIOYE 3OHMEJLYd30 Lbgoalbgs Lobm3Eozm®mo Lodwsaogdol
3060dg0do.

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

00 ypaBHeHUSAX IHEPreTHIECKOro 0aJIaHCa YHCJIEHHOW MOJIETH Me30MACIITAOHBIX aTMOc(epHBIX mpomeccoB /J1.
Hemetpausunu / C6. Tpynos UT'M, I'TY. - 2021. - Bpim.131. - ¢.59-66. - I'py3 .;Pes. I'py3., Anr., Pyc.

B nanHOW cTaThe Ha OCHOBE MOJHON CHCTEMBI YpaBHEHHH THAPOTEPMOAWHAMUKH aTMOC(HEpbl B THAPOCTATHUYECKOM
NPUOIMKEHUN C WCIHONB30BAHHEM COOTBETCTBYIOIINX TPAHUYHBIX YCIOBHH, IMOIYYEHBI IHEPreTHUECKHE ypPaBHEHHS,
KOTOpBIE OIMCHIBAIOT 3HEPreTHUECKHE MpeoOpa3oBaHMs B BO3AYNIHOM Macce, ABIKYIIEHCS HaJ OporpadudecKoi
HEOJIHOPOAHOW MOBEPXHOCThIO 3eMii. OTH ypaBHEHHsS OYIyT HCHOJB30BaHbl JUIS M3YYSHHS OHEPreTHYeCKHX
npeoOpa3oBaHuii B  arMOC(EpHBIX MpOIeccax, pa3BBIBAIOIIUXCS HaJ TeppuTopuei [py3unm mpu  pa3iuyHbIX
CHUHOIITUYCCKUX CUTyalludaX.
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904. .551.583
3000bsMgms 5BgdOL oMo 396gdMH030 MYlMLlGdOo, BOJ309d0
0b@9aM0MmgdmEo IsGM30L dgdobobdgdo
393565dg 6., 30b3sdg .

LodoMmm39wmUb ¢9dbo3wmmo ¥6039MLoE EHOL 30MHMBYAEHIMOME®A00L 0bLEHOEME0, LodsMm3gErMm, MBOEWOLO
knaili1990@gmail.com

900b56Mgms 59Dgd0L 0b63gMm0MmgdMwo dsMm30L (3508) obEHMM0s Lomsgzgl d9-20 Low3Mbol
30-0560 §ieg00@sb 00gdL. 53 EOML 53gM030L F9GgHNGIM FEOBHJOOL 25633999 dO0bsMgmS
09goe899369090d0 d9gdbonds Fs0r030L 5T0BOLEHME09dTs (o, BHYbgLOL 390l 5ET0bOLEHM30)
[1] 8900998539L o A9BsbmME30gegl §ig4oe89gd309d9d0l JoMmmMZ0L g9gdgdo. golivgero boywmzmbol 80- 90-
056 §egddo mbsBemYds {yeol 0b@gaow Mo Josermzol Tgbobgd Ly MBGM™ 33 st gobs
O BIOMME 29303g©s dmnge  Abmgwomdo. 53 ©@OML  Jbmgomb  Lbgsolbgs  3Mmbgdo
06@ 920060900 dsOmM30L §398 02w9olbdgdms fywol MHgbryMLgdol sb dofols s domEmyoMo
M9LOLYOOL 0bGJAMOMGOMEo FoMMZs. 390dMm, 35d0b, MHMEs 539MH030L F9gmmgde JEo@H9ddo
06@ 926006090 Fomm35do  [goardgdzmgdo  smBolb  dofol s  Fsbomob  ©s393806M9d o
0003535 BgMHM36900L  3m83wgdumo  FoMmM3s  FM0SBMHIPPM®s,  93OM3sLs @S JNWO0sbs©
abmgwomdo fywob Mglm@Lgdol 0bEgaM0Mgde Bsm3zsbg by germdbab.

9099b9gs350 0d0bY, 8bgdMOZ MYLMGLYOLS s 93MLOLEJIGOBY vy Fbmemo gDy sGob
LodGO, Y39Ws MabbIgds 08By, MMI MYLYOMLYdOL FsMmM3s Mbs dmbgl dobsMroL sgBol
0690603 LEBOZMYOT0. sdoEH™T, 81693M030 MYLYOLYdOL s Hywol MHgLMOLYdOL 0bEGYMOMmYdMO
3oOmmM35 LEdME MM FJo(335¢s GgMdobom ,,d500%.

WOoA9MGHOM5d0  sOBYIMWO  FM35WbBI0MO Qo6 FHGOGd0EIL  BHYMBobo Ts00  y4z9wsby
BOHMEYBOs© Yol 2wMmdsEmds 35OHGHBOMOMd (GWP) Bsdmogoods. o3 m3565L369wols
dobg3000: 3500 5oL Jodlodoer MmO 93bMT0IMMO s LME0SXMEMO LaMygdgerol Jowgdol dobbom,
bbgoolbgs  Lgd@Bm®gdol  0bGHghglgdol  gomzswolfjobgdoms @s  99Hgdol  93mboliEgdgdol
©006M90MEqd0l d96s60hMbgdom, d0bsMol §yowd9gdzmgdo smBol GoMywgddo dmdagmeo fiywol,
doffol s oMb ©5353d06MHYdMEo bbgs dmbadM030 MHYLlELGBOL 3MI3JlMHO 5M30Lgds, OI(339
o 3mbligM3zs30s [2].

WROM  GoMHGH0350 MM 30mg350m: 3508 sMHOL  dobsMOL  §Ysd9ga309d  syBdo  dofjol,
933965090 LogsmOl s fymwolb MgLOLYIOL SBs0Bo, (339, sM30L9ds 96 FgbocBRMbYdo,
37Bol yz9ws OLOLOL 3mbLYMZ5300L WS AMbobgmdOl Boge LoMRdIEol BoMgdol dobboom.

3Bol 0bGHIM0MGdMo FoOMZ0L AobLEBO3MsTo doMomso d60dz3bgemds 9603gds 999y
313993905 s 300630390UL:

e 376906030 MYLOLYBOL 3MA3EgJuIMHO S YYOHN0YMF)MEHIGdIMWO (0BFJHMOMYdO)

056001395

e 5J39539%0 {iyeob s dofjol Hglm@LdDY;

e Ubgo05Lb3s ByBHMMYOOL S 0bEHIMILYdIo TGOl 06EHYMHIgdOL Q5035¢oLHobYds;

e 930mbolEgdg00L VoMgdMEgdol 99bsMRMBIdY;

e M9bYlgdoL oI35 0969dM0Z LoBM3MYdTO.

9399790 goblobegMs  bsBl  Mbgsds  dbgdMmogo  MglGLYdOL  Fgomobbdgdeo,
3033gduiemo  259mygbgdol 3603369 MdsL,  5©0MYdL dom  MMMN0YMHNPITIMI0OYOMEGOSL
0bgdM0g3 29MgImdo o gobobosgl Fom gMmM0sbo  93mLoLEgIol  3mbBEHgJu@do. 3gMmdm, S0
3Mb398300L 9OLO  dEYMIsMIMBL 03530, GMI bgdolbdogho gmo dobboom fywol sdmygbgdsls
0M(3090@o© 996905 0009  9o3wgbs  (IgBHfowe  edymgzomo) Ubbgs  doBbgdom  fywrol
3990yg9bg0sBg s BMYPss©, Hyrol GLMEOLYdOL MoMmEIbMdSLS s bo®olbby. sdoGma, fywol
M9LmOLYOOL  5M30LgdOLAL  LoFoMms  g3zgws FoBboL  Jom3owobfiobgds s LgdBH™OHgIL  Tmeol
30MmOmE0bsE0s.
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AYob MHgbOLYdOL A5TIMYgbgdol G9dmbgz935d0 olomgaeoliffobgdgeros dsmo Bgasgwrgbs bbgs
MHgbOLgddg @  doosbo  93mboLEYdDY. v MIMEGHOMWwMmE  go3hgbozm  BHYyggdL
0950899360900l Lomsgzgdo, 00, Lo3sMmMME, Podmofi3za3L Yol sOLYdMEo Fotogols dgdiE0MgdL,
B055g0L gOHMBOSL s FGLodsdols©, fyodm3zs0Ebgdol, 397ygermeo, V3MHEMBIO s b3S 4gm-
0653099600 30)(395930L 2od0gMHJdSL, dMBIdMH030 s bgEMm3bMO Fyswlio@n3900L o3l
09gaol boGobbol gomsmgligdsl. sdo@ma, Gyob Mglm@LYdOL JoMmmMZ0LLL Folsmzsobobgdgwros bbgs
(9bMOLYdDY Jomo bgaogzagbes.

Logombol 53335600 oMo gobliolzmmMmgdm yrMmoEMadsls sdsb30gdl MHmam®3 Hywol o
dofiol MglmElgdDg, oby dEobsdol s9bols Lbgs dmBgdM0g MHgbyEOLgGdDBY, oD s9bo sMOL
30MOMYM5x30wo  Jugwol  Lsbw3zMgdom  Fgdmzstymmmeo  dofjol  dmbszzgmo,  MMIgedos
g45e0dads  bbgo@albgs GHodol 93mbobGgds 00300 BOMEWMYPOMEOO  IMS35¢RYMHM3bId0Ms
MH9LbOLdOm.

900b56gm5 5MBHgdol JoMHOMoEO 396906030 MglyELgdos:

o 9930600 s Jofjold3z9gds Fyswo;

* 09

*  30MIMS35RBYMHM36905 (B> O FoYby);

o WbTsxE0-93mboLEYTs;

o LObMBWM-LsdgMOBYM Loz gdo;

e Lodmgmgdo.

239605 5dobs, dE0bsMgms 97 Hgdol MHglyMligddo dgol, dmbsbergds s dol dogH dgddboero
353905 MMH0  MZEOMO, MHMIJeroi dgodegds  asbgobomo  smHol  0bEgugdGey® s
3539005 MglBLYOS.

3H900L 06393000900 FommM3s 8BIdMH030 MHglMLigdol odmyabgdol Mml Lbgzsslibgs
199dBHMMYOOL S 063 YMHYgdo FbsMYgdol 0bEGHIMIGLMS Fom35olobgdaliog aolbdmdl. mvy
0bg0MH030 MLOLO dMobIsMgds MHMIgEodg LgdB™EOL doge, dbg3germdsdos Jobowmgdo Lbgs
19dBHMOOOL S IMBsbEPMgdOL JmMbM3zbs 53 MYLMOLDY. 56 MBS s3w9dz3s5m, MM MHglwOLOL gH O
90Bbom dmbdomgdsd dgox39Mbml bbgs 860d3bgemgsbo o0Bbom dolio godmyggbgds. dsgowoms©, oY)
45099 §ysmrm 9OHmOMEs© dmobdo®mgds Lobdgs® s LaMfyszs, Folomzseolifjobgdgmos mMogzy
19dEH™OOL JmmbMzbs Fysebyg. Hobsomdgy 99dmbz935d0 IBIMIMYdS 9Mm-9Mmol 0bGEgMglo s
1535659 M, Fo63M0gddbgds 3mbRwodEHo Lyd@mMgdl sb 0boz0wsEIME FMIBTsMYdGdL TmEOL.
sbgmo  9gdmbggzol  Fogoe0m0s, MmEs Imbobrgmds ddMse bgbdmbdo Lslidgewr §gowl 0g4gbgdl
15396030sdM 653390900Ls S 3MYN360Wo LElMBEIM-153gMMHbgM BogsGymegdols Jmbo®fysgs. 5d
@OML BBYds Lolidgeo {ywol gBoEOE0 s IMbEbEgMds 396 03059MmzB0Egdl INMbM3BLL JolBy.
900656M0L  smBol  MHgbOLgdOL  AsTMYgbgdol  MM™ML  LsFoMms dobo  93mbolEGgdgdol
536930900l o VOMYOEgdOL FGboBMbgds. vy Fyswdndzmgdol dofiolidzgds Hgwgdo godmoygbgds
Lolidge-bsdgm@bgm Jobbom, LoFoMms dobo 9x9gd@0sbo s MHE3OMbIWMMHO A5TMY)bgds, GMT o6
dmbgl GLWELOL sdmfmMgzs. sBg3g LoFoMmms BEONB3s fywol bosmMolbByis, Moms dmbobargmdsl
9090mmb MBsgOmMbM igomo §9oedmdsmogqgdol 8owosb (303¢80 - F50IMHOM0EIb Mmb3s659¢Y.
9000656MH0L 579D0 9OH096 30EMHMY3MWMY0ME LoLEBYIL FoMIMoYIbL, MMIgEbsgz gooRbos
36935000 93mbobEHYIMNGO B6J30s (08039 LgM30LO, FMALILMMYDS), CMIWIOOE IR YIBIOIE0S
mmb doMoms© 3539amM0os© [3]: 1. 35M9aMwomgdgwo BmbJEos; 2. ©sdbdsdyg, bgwddgdfymodo
5369309; 3. YBOMB3gwymazzol, dofimgdol gwbdsos ©s, 4. 3OO gMbdzos (bsb. 1).
Bob.1-Bg 9399990 3630900 S 35 9yMO0JO0 TGbOIMS O3YM®M MBOM 30(OM 35¢3)JAMMH0JdS©
5 899643090500 500 2o8mYnbgdol s Mo30LgdMYdgdOL dobgz00m.
900b65Mm0L 5MmBOL GH03009M0 BbJ30gd0s:
¢ (9500 ©0Md9d0L 06gd3M030 3MbEHOMO (§Y5¢EOEOM™BJIOOL ILOBIOMbOD0s, F5MBdO  {ywrol
d965b39, J5gL0ToEMEOO bobrxgdol 9;3060905);

e Hyarob 459mygbgds Loldger-b5dgmMHbgm;
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e {geol 259mygbgds LooMOS30M;

e (yaol 259myggbgds LodMgfzgwrm LgdGHm®ol doge ;

¢ 30000M9w9dGHOHM9bgM00L FoMdmgds;

®  30m3sLOL LoMdMB-969MA9E03NIo MYLYOLYdOL d>BOL J9Jabs;

*  BYyob 560539660 MHglryligdol dsBol d9ddbs o 2odmygbgds;

e Lmgwolb dgmmbgmdolsmgol dofol, fywrol s Bs339d0 9e9dgb@gdol MBembagwymas;
e 3996906030 35¢SLEHMMGdOL Mool F9d30609ds;

*  00MIM535WRIOM36930L s §3LOLEYIGOOL 3MBLYMZo305-09bsMRMbgds;

* 69309530 -3odoxbba@gdIo BbI30s;

* 3IOVOILO ©5 OLHMOOYWO QOO0

51Bol  93mLbolEBYImMo  gbdiogdo

v
v \ v/
9:>6809000g0go | | bawmddndiumdo | | oerbzgeyngol | | wmeammeo
4 V ]
3©0dsBob 3500353 5d0L 153390007 56553390l
932900 99b56Bbgds
MBOHMB3gYmBs 965350 x9MHM3690s
Boss0lL <7 Bos@ogol <
d9bs6hmbgds
J ‘300 §o63mdgdbs Bgogiemom .
bEHOJoHo 9dOIb3gygmgs
dsgdob < Bod0bsMY Fyagdols ,
AP0GOS 0mbgdM030 oHdgbs
—— Gmgbb@o (YI@E)DBOOOGOBOU V)’SQ”OU
2)3@01) o | soowagonmo MHgbOLYd0” YBOHMbggEYmRs
0B IJLOMYOd 3063HM@O

65b.1. g3mboliEgdgdol Godormo gwyblsogdo/lighgzolgdo

90-056 {ergddo go9M™a8 s Bbgs MH0ds LEgHPSTMEOHOLM MEMRBODsE30gdTs Fg0dmTsgzgl Hywrols
M9LOLYOOL 06EJAM0MGOME0 FoOIMZ0L 3M0B303900 S TJNMEMEMY0S, HMIEYd0E Pobbowwr o
©5 d0gdmo 0dbs bbgosalibgs LogMmsdm®mobm FmEMwIgdDHg. 39Mdm, 1992 ol 26-31 056356l
Joasd ©deobdo Bo@otms 3mbxrgMgbEos fgsebs s 2sm9dmby, Losg d90dsgs wdEobol
93565305 Hgaol MHglbryligdol 0b@gyMoMgd e doMm3zsby. 99 M3dgb@do dmyzsbowos fywol
M9lmOLYdOL 06EJM0MIOME0 FoMM30L 4 oMM 3M0b(3030:

1. 8336560 fgowro sdmfm@3s00 ©s dmfigzwoso MlmGLos, Mmdgwog MIbodzbgemgsbglos
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The origin of the concept of river basin integrated management and evolution history is discussed. Typical
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introducing possibility of the theoretical foundations, goals and objectives of river basin integrated management
in practice has been shown.
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OOcy)xmaeTcss TPOUCXOXKIACHIE KOHIICTIIINE WHTETPHPOBAHHOTO YIIPABICHUS PEUYHBIM 0acCEeHOM M HCTOPHS
pa3BuTus. M3ydarorcss THUNOBBIC (DYHKIIMA PEYHBIX 0ACCEWHOB M MEXaHU3Mbl KOMILIEKCHOTO KOHTpOJjsi. Ha
MpUMepPe MUPOBOTO OIMbITA MOKa3aHa BO3MOXKHOCTh BHEAPEHUS B MPAKTHKY TEOPETUYECKUX OCHOB, ICJICH H
3a[1a4 HHTETPUPOBAHHOTO YITPABIECHHUS PEYHBIM 0aCCEHHOM.
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Cloudiness and cosmic rays./Kapanadze N., Mkurnalidze.l./ Scientific Reviewed Proceedings of the IHM, GTU. -
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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B nauHol paboTe naHa ¢ KIMMATONOIMYECH TOYKH 3pEHMs KpaTKas XapaKTepUCTHKa OONAYHOCTH HA TEPPHTOPHH
['py3un. OTMedeHa ponb OONAYHOCTH B (DOPMHPOBAHMM KinMara Ha 3emie. PaccMOTpeHbI 3HA4YMTENbHBIE PabOTHI,
KOTOpPBIE BEIyTCs B PA3IMYHBIX HAYYHBIX LIEHTPAX MHUPA 110 HCCIICIOBAHHIO BIMSHHS FATAKTHYECKMX KOCMUYECKHX JIydeit
Ha 00JauHbli MOKpoB 3emitn.[IpecTaBIeHbl COOTBETCTBYOLIME HILTFOCTPALUH.
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