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In this issue texts of papers presented at the 69-th May scientific session of the Institute of
Hydrometeorology are offered, dedicated to the pressing problems of Hydrometeorology and Ecology.
Relevant papers are given according to the following scientific directions: Meteorology, Climatology,
Agrometeorology, Hydrology, Climate Change, Environmental Pollution.

The volume is intended for experts working in different branches of geophisical, geographical end
ecological sciences, magistrates and doctorates.

B HacTosmmii COOPHHMK BKJIFOUEHBI TEKCTHI JIOKJIAJIOB, 3aCIyIIaHHBIX Ha 69-0if Malickoil Hay4yHOU
ceccun HMucTHTyTa ['MAPOMETEOPONIOTHH, TOCBSIIEHHON aKTYadbHBIM IPOOJIEMBI THIPOMETECOPOIIOTHH U
skonorud. COOTBETCTBYIOIIME CTaThU JAaHBI 110 CIEAYIOIMMM HAyYHBIM HAIIPABJICHHUSIM: METCOPOJIOTHS,
KJIMMATOJIOTHSI, arPOMETEOPOJIOT S, TUAPOIOTUs, U3MEHEHUE KIIMMAaTa, 3arps3HeHUe MPUPOTHON cpebl.

COopHHK TIpeAHa3HAYCH IS YYCHBIX M CIICIHATUCTOB, PaOOTAIONINX B Pa3IMIHBIX O0JIACTSAX T'eo-
(br3uIecKuXx, reorpaguIecKuX U IKOJIOTHIECKUX HAyK, MaTHCTPAHTOB M JOKTOPAHTOB.
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Perennial Dynamics of Mountain River Water Runoff in Georgia. /Ts. Basilashvili/ Scientific Reviewed Proceedings
of the IHM, GTU. —2021. — vol.132. — pp.5-8. -Georg.; Abst.: Georg., Eng., Rus.

Through statistical analysis of the series of multi-year observations of water consumption of the main mountain rivers
of Georgia, average multi-year values and speeds of annual change have been specified. Their consideration is
essential for proper management of water calculations and agricultural activities in scientific, agricultural and project
organizations and for the environmental safety. Tabl. 1, Ref. 8.

YIK 627.14.215. 1

MHoroseTHAS JUHAMIKA CTOKA BOAHI TOPHEIX pek I'pysum. /Bacunanrsuiu 11.3./ C6. Tpynos UI'M, I'TVY. - 2021. - BeIm.
132. - ¢.5-8. — I'pys.; Pe3. I'py3., Anr., Pyc.

Ha ocHOBe CcTaTHCTHMYeCKOrO aHamn3a MHOTOJETHHX PSJOB HAaGIIONEHHBIX IAHHBIX HAJ PacXOJaMU BOJBI, Ha
OCHOBHBIX TOPHBIX PEK prBI/II/I, YTOYHEHBI HX CPEeJHEMHOIOJIETHHE BEJIMYMHBI M HMHTEHCHBHOCTDH €XEroJHbIX
usMeHeHui. HMx y‘IéT B HAyYHBIX, XO3IUCTBEHHBIX U IIPOEKTHBIX OpraHHU3aluiax HeO6XO,Z[I/IMO B Ienxdax
BOZOXO3SCTBEHHBIX PaCu€TOB, IPABUIBHOTO Be/IeHU XO3IHCTBEHHOTO IIPOU3BOZCTBA U 6E30IIaCHOCTH OKpYXKalollei
cpezsr. Ta6u. 1, Jlur. 8.
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AY9L, H9owU. bogoBrmZgEml Fo0se8m05b0 M0MbYdOL IlbEYdYdO 2oblb330YdS IldZMG bogoMmggEmls
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53 551.578.46
LsgdoMmmggemml 800560 Ms0mbgdols BgogLsdodMmmMgds s BslsdsMmYdgmo BgsgLsfobssmdmgam mmbolidogdgdo
oerdaedy 0., 3063999 0.,30mdsbody b/ bG-ob 3d0-b bodgsb. Mg, 86). 3G0gd. — 2022- - (3.132. -23.9-13. - Jo6ro0.;
9. JoOm., 0ban., Brmb.
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2963L5BO3OIM, A5BLLIMMMYGO00d Ie0gho (3 % LogMo™m BsMMMBOEsH), deogho (8%), Lodrsem (33%), bLybEo
(12%) o 565B353L580d0 (44%) H50MmbgdOLIMZ0L.QEbOEME0s F0sD M0MbBYIdTo sLObEYdYdOL Lsbgmdgdo
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UDC 551.578.46
Avalanche hazard in the mountainous regions of Georgia and avalanche control measures./Salukvadze M.,
Tsintsadze T., Kobakhidze N./. Scientific Reviewed Proceedings of the IHM, GTU. — 2022. — vol.132. — pp.9-13. -Georg.;
Abst.: Georg., Eng., Rus

135 gorges, 338 settlements, mountain passes and highways of Georgia are threatened by 1,882 avalanches. There are
63% of such settlements in Western Georgia, and 37% in Eastern Georgia. Reducing the risk of natural disasters and
identifying risk zones is a matter of great importance. The level of avalanche risk, in terms of the area of avalanches (ha),
the impact force of avalanches (t / m2) and the expected result, was determined for especially strong avalanches (3% of the
total area), strong (8%), medium (33%), weak (12%) and non-avalanche (44%) areas. There are reviewed the types of
settlements of mountainous areas and those anti-avalanche measures that will mitigate the damage caused by avalanches
both at mountain ski resorts and on mountain passes and highways.

VK 551.578.46

JIaBHHOONIACHOTH TOPHBIX paiioHoB I'py3uH M NpoBeJeHHE MPOTHBOJABHHHBIX Meponpusituii. /Canyksamze M.E,
[Muananze T.H.,Ko6axunze H.IIL./.C6. Tpymos UT'M, I'TY. - 2022. - Bim. 132. - ¢.9-13. — I'pys.; Pe3. I'py3., Aur., Pyc.
135 ymensim, 338 Hacen€HHBIM IyHKTaM, IIEPEBAITBHBIM M aBTOMOOMIIBHBIM JI0pOTaM TOpHBIX paiioHOB ['py3un yrpoxaror
1882 naBuH. Takux HaceneHHBIX MYHKTOB B 3anaaHoil ['pysun 63%, a B B Boctounoii I'py3uu - 37%. bonbiioe 3naueHue
MMEET yMEHBIICHHE PUCKA ECTECTBEHHBIX KaTacTpo(d M ompesaeneHHe 30H pPHUCKa. YPOBEHb PHCKA JIABHH, IO IUIOMIAAN
JMaBHHOCOOPOB (Ta), CHIBI ymapa JaBHH (T/M°) M 10 OXHIAEMOMY pe3yJNbTaTy, ONPEEIWIH JUI 0C000 CHIBHO
naBuHOOMACHBIX (3% OT obImeit miomanu), cuisHol (8%), cpemneit (33%), cmaboit (12%) u HenmaBuHOOMACHBIX (44%)
paiioHOB. PaccMOTpeHBI BHIIBI 3acCElCHHs TOPHBIX PAailOHOB M T€ NMPOTHUBOJABHHHBIE MEPOIPHUATHS, KOTOPbIE CMATYaT
NPUYMHEHHBIH JTABUHAMH YIIEepO Kak Ha TOPHO - JILDKHBIX KYPOPTaX, TaK U Ha MEePEeBATbHBIX H aBTOMOOMIIBHBIX JIOPOTax.
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Logdb3gOEGH™ 3mEbs [17,18]. 53 3mI3egduwy®o oMol Logdzgu By 3obolsbmg®s dgobzsmmwmo smBbgdol
3940b6356Mm5 F9bslosmMgdgdo 30MmMdoMI© Lodrsegom (2015 §F.) [19,20] s Lodmeomem (2020 §f.) OHmom
0096390 do. ULofgol mbo3gdgdl HoMdmoaabl  3o@owmydo  sMLYdMWo  dyobza®mgdol  dobolosmgdegdo.
0023505 94obgzoMmeo s9bgddo 99dsgzoro dgobzaMmgdol  ©obsdogol Fo@dmboygbs godmygbgdriemos Lsdo
Q©OMOom0o IndgbGo.

III domgdmero 890093900 s Bsm0 bserobo

OHmamO3  900608bs,  50dMbogEgm  Lods®mgzgeml  yzgaws d9obzstrmero  smHols  dgobgzsmgdolsmgzgol
Lodmoegom  dEaMIsMgMds  AobLIBOZMME0s, MOl LogwdzgwbHgs  FgnsLYdMEos 98  dgobzstyaro
0MBg00LOM30L 3Er0dsEob (330 gdol Brdmgdggds ssbEMgdom 50 Ferol gsbdsgarmdsdo [19,20].

§0b6s9gdstg 65dM@ITo  BoBotmgdgenos  sdmLogugo  Lads®mgzggwrmdo sGLgdmwo 6 dyobzstvyemo
0MB0sb (0b. gbM.1), osbgzols s 5930l  dyobzs®mmo s1Hgdol d4obzsMgdol IyMawsEool obsdozol
33930 3wods@ol  800obstg  (33¢0wgdol  Bgyezwgbom. 3oModomo  sEsBbol  smHol  dgobzsMgdols
©J3M5300L 0bsdozs Fgbfageromos s 89w9agd0 Fomdmaygbowos [21], bagm s®hgbowo dgobgs@meo
3 H7980L ©JAM300L 0Bl 330935 LYobErmglio Imdsgwol Lozombos.

@OosH30Ls s 9630l 9MYHYdoL  YobzsMmgdol YYMOHE00L 0bsd03oL Tglfogerolsmgzol Lafolo
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osbwmgdom 50 ol 899ymd, bmeem F90@amd dgsMmgds  Gotgds 2020 Ferol mobsdybogfrvmen
9mb5(399900096.

394ob356M900L MobsdyHogmmmo dmbs3gdgdo JowgdEos mobsdy®ogt LANDSAT 8-ob 2014 ferol 28
0330L@™ML s 2020 farol 13 LgdGHgddghol msbsdyBogmwo bmMmsmgdol Lsgwyd3zgwby. 30MHMdOMIE, 57
9mbs39990L Fglsdsdolba 3MPmmm D 1 s HED 2.

b 500bodbml, HMA 35EowMmTo 505 sOMHOELYIO g4zgws I306Mg 34obzsMo, BmaxgH BMLEO S6s
39406356900l BsM0MdYdOL IMbs378900, Mo IBMBEJIL FmombM3L s B39BL Jog 560l YobbmMEogwgdmeo
23oLo byy3bol 60-0560 Fargdol FHM3MYMOBOMWO (93900l godmygbgdoo [22].

3b®owo 1. s0dmbagengo bagsGmggamml dgobgamgdols gobsfiogngds 8gobgsmeamo smBgdols Jobgzom
3933maol s mEB1-ols Jobgzom

39406350900l HoMmEgbmds 39406356900l BseIMdO, 30
Ne | 9gobgotrmeo smBo dg4obgomol Ne

39¢9MA0 (00©Db 1 A GOm0 [mEbl| A

1 | aosbzo 1-22 [13] 22 4 18 6.6 1.6 5
2 | 565930 23-27 [13] 5 1 4 1.6 0.3 1.3
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4 | sbo 1-3 [15] 3 3 0 14 1 0.4

5 | séowbo 10-15 [14] 6 1 5 11 0.1 1
6 | 3060Jom0 5sBsbo B-19 [15] 20-33 [14] 28 16 12 8.8 33 55
Lemem 132 61 71 87 46.7 | 40.3

56593 Bo3OM @ LHsmgdHg d0bstgms 97Hgdol dobgzom  dYobzsBmwo smHgddo sMlgdo
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boog Ne1-22 84obgotndo 939900360L osbgol svgbls, brnwm Ne23-27 — s6og30L sBl. 3oMmdomo s0bodzbgdo
3968563 90wos L@omol FomfgMgdbHy. BoGmmdol dobgzom dyobzs®gdo ogmas Lsd yMowsEosE: oMY
39406350900 (0,1-s6 0,5 30*-0@9), Lsdmogrm dgobzs®gdo (0,5-sb 2,0 302-0g), s oo TYgobzstgdo (2.0
3025 0930). 0.1 39%-Bg bs3e09d0 BoerO™dOL 4yobremgzgsbo Fo®dmbsgdbo gobobogds, Hrmym® s mmzwbso.

Loduogom s LodMEMMm MsbsdaBogven LyyGHomgdbg o0 dg4obgstvmmo s9bgdol dgobgzaMgdol
0©96GH0B0Io300 Bo@oMs dmyzsbowo Lidgdol 3s8mygbgdom. 4obobsBEgHms Mmommgmwo 894obzstmol GosMm™MdO
©5 BMOMBOL JobJEO300 MOI(30s. 5893MMMWSE ©Y0bs 00 bEH0ROEOMGOMwo TY4obzsMgdosb ol
9900bgz939003, MMmEaLsz dY4obzs®o b Lo owbs b 0gdis MMzEWbsMsco.

et {
A 2
PN 3
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w Apatey,

/ %0 e
Kypy)

_rz_ffl’
L

bme. 1. 933300l dsbbgbs 39653500900l svbgdol dyobgsmgdo. 1 - fgsmasdymugdo, 2 — df3gMgzseo, 3 -
Ogobsty, 4 - 9gobgsmo msgobo bmdMom, 5 - 0,1 302-Bg 6s3egdo gsGmMdOL ddmbg 8gobgsto, 6 -
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0565330530 LyMsmgdbg (Lme. 2 5,0,3,00) Imgzs60wo Jobdolmsggdol  FgxgMomds dgdymdo
068m®o300L o@sMgdgeos: 3f3569 $gMH0m 50bodbmwros dglsdsdolo 39MH0M@OLmMzol s®bgdMwo dyobzs®o
(EB®0ogddo  Bsgmobxzgmo §FgMoo s0bodbmmos Lodwswm d4obgzso), dgLodsdols, Y3090 BIOHOM
00b08db0s MmMmzwboMow Jagmwo 84obzasto, bmwm fomgwo ggmol Jobdolmsegom dmbodbmaos syowo,
LooE MY 5MBYGOMOES 34063560 (30HMB0MSE Moo Igobzs®o).

056503 BogOMo Lyemso 2-0b & s B bsfowgdbyby FoMdmygbowos 9. @osbgzol dgbszogdol
999 msbs s Mo mbols bgmdol 3gobgza@gdol - Ne1-13  153w)sergom s bsdmermm 9ymdsmgmdgdo, bewrm
3 5 © bsfowadbg - 9. wosbgzol 99653500980L LdoMmbols s 35¢slboMboll bgmdols dyobzstgdol Ne14-22
L5300 9M S LEdMEIMM FEYMTMIMDID0. gU LLIMLmMGdO Bocger FoMmBmYgbsl Jabol d. wosbzol swbols
3940635Mg00L ©IM93051Y. 05653330 MEo LvMomgdoL Logdzgu By gsblobLamEos 53 yobgzstgdol
3MmBGHMOHIV0 o FoMmmdYd0. 39-2 s 39-3 3BOHOEgdTdo FmYz960¢0s GLodsdolbo 0bFMMTo30s 9GS MYOL,
(0@ 1-0b s MED 2-0b JqLobgd. BgM9doL Jobgz0m 50b0dz6qd0 dosdos 56w Bogmobigg®o BaMmo s0bodbogl
bodwgoem  dgobgo®l, dfgobg RBgMo Tgbodsdolo - 8godg dyobzo®l, gzomgeo  BgMom  >©0bodbmwos
99406356006 Fom3mIdboo mmgzwbs®o, bawm fomgwo gghho 50bodbsgl 3o 0sbs godbst dgobgzsmu.
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by, 2. 8g0. Eosbgzol smbols dgobzstgdols Mool SaLsbgzgmo LryMsmgdo. Jgdgummsls s dmdspmbol
bgmdsdo dgdscg Nel-13 dgobgzstgdol s  LBSEMBOLS s 3oemslisbombol bymdsdo Bty Nel4-22
990bg35Mmgd0l 30BMsEoBIE0s S 3MBEHMdO. 0bBmM®TsE0s AblsbrgMmmo LANDSAT 8-ols 2014 fewols 28
5330LGML (0D 1 (5 s 3)) ©s 2020 Ferols 13 bydEYddgHoL (ED 2 (B s ©)) M6sIFBsgEHIEo LBIMYdOL
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39GOma0l dobggzom dgobgzamol WGI- ol 35¢)9empol | mED 1-0b| mED 2-0b
Ldgdol dobgzom|  bobguimoads s/ob Ne dobgzom dobggom [Bobggom| Bobgpzom

1 386a SU5V09107001

2 386 SU5V09107002 0.09 0.07
3 387 SU5V09107003 0.00 0.00
4 4 SU5V09107004 0.00 0.00
5 5 SU5V09107005 0.08 0.04
6 6 SU5V09107006 0.04
7 393 SU5V09107007 0.05 0.04
8 8 391 SU5V09107008 0.7 0.26 %
9 392 SU5V09107009 0.05 0.04
10 388a SU5V09107010 0.07 0.03
11 388 SU5V09107011 0.17 0.11
12 389 SU5V09107012 0.00 0.00
13 390 SU5V09107013 0.00 0.00
14 395a SU5V09107014 0.00 0.00
15 395b SU5V09107015 0.00 0.00
16 395¢ SU5V09107016 0.00 0.00
17 395d SU5V09107017 0.00 0.00
18 395¢ SU5V09107018 0.00 0.00
19 19 395 SU5V09107019 0.3 0.04 0.01
20 20 20 SU5V09107020 0.1 0.00 0.00
21 21 21 SU5V09107021 0.3 0.01 0.00
22 22 396 SU5V09107022 1.8 1.03 0.9
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Mo@Ebzdo MmO LsdMoEm HBmdol (N°8 s N°22) s 20 dgotg dgobgzsmo. 50 fierol d99gy D 1 (Lggdo 6)
9mbo30890900 9Mm0 LsdmsEwm dgobgzstmo (Ne8) d306g 4obzsMo® ©IRMIPOMmPS, beagrm 20 doMg dyobzs@osb
5MBs 3 (N6, Ne§, Nel1) sbw 930ty 894obzstmgdols Hosbgo d9030M@s 85%-00m. Mog 99gbgds BoMMMdL 0o 6.6 -
56 990306y 1.6 30%-0g 96w 75.8%.-00. 0D 2 -ob dobggzom (13gEHo 7) Ly sMBgbowos 2 d3zoMy
394063560 (N8, Ne11) s gm0 bodrgsenem dyobzstmo (N222). 8500 GosMmmdo 30039w 39M0MmEmsb dgamgdoo 1.6
-ob 9990ty 1.2 302-000g 569 25%-00m, bmm LsHyob (35@owmyol) 3mbszgdgdmsb dgpsmgdom 998300
81.8%-00.

0tmyg35600 dmbs3989900 bosmms dg¢Y39wgdl, HMB osbzol smbol IgobgzsMgdol IAMIIEOs MBMM
063 9bbomGos dgmeyg 39M0mEdo, 30006 30M39wdo. 3gG0E, 9933000s 39133650, MMT vy Tgbs@Pwbs
3w0035@0bL (3300w gdol bobdstmg dmbsemEbgwros, M@ Mobwmall fugddo d. osbzol dgobzstmwo smbo
3000065 9bgdo.

965 M0 0oL, HMYMO3 Bo@oM©s 8. osbzol dyobzs®vywo svHdo dyobzs®gdol gaMo@sool
0658030l 33e935 08039 56008930M™dom F930Lfogwgm d©. 965330l 394obzotrvyero s9bgdol dgobzstgdol
00 MIoMHMdS.

900. 565330l 57Bol 4obgzstg HoMdmygbowos bmE. 3 s bme. 4-Bg. d9-3 LyOsmnby FoMdmoygbowos
Ne23-26 994ob3s09d0, Mmdwwgdoa dgdsmgmdgb 9. 3333M0L JoMEbgbs d9b6535@0L, MgmMo sGsy30L sMBdo,
bon  Jg-4 bLmesmbg 933300l dodiEbgbs  Fgbsgsol, bgglyMgmol 9630l dotxggbs  dgbszool
0099 HOL bgmdsdo dgdedg Ne26 50 Mol s Ne27 d4obgstmadols msbsdyBogtwyeno by@omo. Ne27
394063500 350JM5¢00.

by, 3. 3. 333M0L dstbgbs 996535000L, MG 5630l 59BT0 Agdsy dgobzatgdo Ne23-26 dgobzs@gdol
30H195¢0Ds 305 S 3MBGHIMId0 #3blsBEgHMmo

Landsat-ols 0565939360190 beyMomols Jobgz0m: s — 0D 1; 8 — D 2

S (o)

Ly, 4. 0. 333M0L FoMEbgbs 996535000, bggl@Mgmol sGog30L otxgzghs 8gbs3sOL sBvEgEsMOl bygmdsdo
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099-3 bGowdo dmyzsbowos 8. 90030l  sMBol  YyobzsMmgdol LoogbGHoBoIsEoMm  3MIYdO  ©d
RsOMMJd0L 860336 MdYdO J5EewrMmol, MED 1-0b s MWD 2-0l dobgzoom.

3bM0owo 3. 9. 56530l sBol 3gobgzstgdol LsowgbEoB0IoEoM 3MPIdo, BsHmmdgdol 360dzbgmmmdgdo
35&5¢maol (13930 5), ®ED 1-0b (1393 6), ©S MED 2-0b (L3gBo 7) dobggzom

Ne Ne 39GOma0l ID RoMMMdO (30%)

3o®owmaol | dobggoo d4obgzsmol WGI- ob 35050300 | m® 1-0b | mEd 2-0
Ldqdolb Lobgefimgds dobggzom 80bg300 |dobggom | Bobgwgom

dobggzom /5B Ne

1 2 3 4 5 6 7

1 23 23 SU5V09107023 0.1 0.024 0.024

2 24 397 SU5V09107024 0.3 0.00 0.00

3 25 25 SU5V09107025 0.2 0.007 0.007

4 26 5099960, 399 SU5V09107026 0.8 0.34 0.34

5 27 27 SU5V09107027 0.2 0.00 0.00

9. 565330L 59HTo 35@9wMyol dobgzom Ly 5 dyobzs®os. dsm Mogbgzdo ghmo  bsdwmowm HBmdol
(59909 sM0) s 4 3069 dyobzsmos. 50 femol 9gdgy Lodrswm dyobzsmo dzomg Ig4obzsMow ©IRMSOMmE.,
bom 4 93069 994obzs6MH0sb @sMBs 1, b 9306y 9yobzsmgdol Mom@gbmds 89doMs 75%-0m. 6o dggbgds
BoMMdL 040 1.6-0sb6 dgdiz0ts 0.34 30*-0g 96w 78.8%.-0m. 2020 fierol 0sb59gBsg0mwo LwyMsmol
dobgz0m bLyE sMHBIboEros 1 d306Mg Ig4obzsmo, HMIWOL BoMmNMdoE fobs IMbsEgdcmsb 8gsmgdo dbmeme
0.04 38*-000 999306 >.

DYoo 3. 953306 s9Hdo MmMH039 39MH0MmEOL gsbdsgwrmdsdo dyobzstmgdols BoMmmdo dgdoMs 1.6-
©sb 0.3 30%-000), Mo3 00ob B60dbogl, MMI dgobzoMgdol RsGmMdo FgdgoMs 81.25%.-om. dmygzsbowo
9mbs399900 bsoao dg3Y39wgdl, GmA 9. 56oa30L d4obgzsGrme smBol dyobzs®mgdbyg 3eods@ol dodwobaty
(3300 gds IE0gH Bgdmddggdsl sbgbl s 990gagd0 o 30093 MoMglbos 30MY b osb30L bgmdsdo ogm.
odo 8933000 ©o3oL33bsm, OHMI vy Fgbo®BMbs  3w0doBol  33woEgdol  sOLYdMEO  LoBdsy
9bombge0s, MM 8. 56530l dyobz5M1Y0 57HO 3093 MBOM LHMSBI JoJML.

IV qsbi3gbs

B596OMddo 9glfogeowos sBmbogego Lados®Mmzggaml dobsMgms — 0sbgzols s 56530l 9 HgdoL
39406350900l ©9Moo300L 0653035, 580LdMZ0L 53 dYobgzsMvaro sHgdol Fmbs3gdgdo  SMIMIBOWOS
39Boma0sb  (Lafigobo IMbs3Eg89d0) @O FgEMYPIMOos  MBsTRBOgOMo 0bxgMmETs300L  bogwydzgu by
206LsBO3O 59 I40b3569d0L BEYMToMYMIL OBEMgdom 50 ol dgdamd (Lodwgswrgom dmbs3gdgdo) o
2020 ol 8amdsmgmdaliosh (Lodmemm dmbsgdgdo). d4obzs@rme smBgddo dyobzstmgdol 0gbEH0B0Is30s
BoGo®admeos  3sGowmydo  sGLgdMo  Bdgdol dobgzom, bmerem  34obzsmadol  FoMmMdgdoL  dqliobgd
39¢5Mmado sOLYINYO MHNYLEHMBJOO ALHTMOGOME0s 2oL)eo Ls)3Mmbol 60-0560 Fergdol GHM3MaMIR0Wwo
39000 g59mygbgdom.

Lodw)oEgE™ s LEdMEIMM  MbsYHIZMMEO LMomMgdOL BobyZom PobloBLgMMEos 84obzatmgdols
3MbGHWHJB0, HoE LodMEIMME 50bbs 53 IYob35MYOOL BsMMMBIBOL MoEb3z0m 6036w MdgdTO.

50 90MdoMgMdgdol d9oMmqdsd s Po@oMgdmeds sboeo®ds sh39bs, GMI d94obzstmgdol IMowoEos
wWROm 0bEgbbomEos Igmdg 3gHomEdo, 30MY 30039¢do. gl s0blbgds MmMO FodGmMom: 30M39wo, Gmd
3w0035@0L (3300 gdsL 5MfMHR030 bolsMO 5d3L s TgmMgl FBGOZ 300Gl Bgdmddggds MBRGM 3069
Dmdol 894obgzs6M9dbg MRG™ 0bEGHbLowW®mO..

dogdo dmbs3gdgdol LESEGOLEHZMMO SBoeoBo BoMMOMYOL, MHMI mv) Fgbs@Bbos JwodsEob
3300 gd0L bobJstMg dmboem@bgwos, G®MA Mobarmgl fiergddo 3. osH3zol s sMoaz0l dgobgzstrveo smbo
9000065 3obgds.
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00 84ob3sm9d0L  RsMMMdIBOL Mogbgzom 3603369 mdgddo. dyobzs®meo smBgdol dgobzaMgdol  dgliobgd
Lofigobo  dmbo3gdndo  s9m3MmYPOOos  39@IWMP0ED s  FJIMYIMos  0sbsdyHogzd o  0bgm®mdsgool
159349939 DY 2oBLODBLIMME 53 IY0b3z5MgdOL FYMT>MHGMBL osbEMgdoo 50 farol 99damd (Lodrsegm
9mb5399900) s 2020 fierol damdotmgmdabomsb  (Ladmemm dmbs3gdgdo). 0 dyMmdsMmgmdgdol 89sMgdsd o
Bo@o0gdmemds sboeo®ds 9Bg96s, MM dgobzaMgdol gaceszos MBOm™M 0bEgblom@Mos dgmeg 3gMHomdo,
300069 30639cdo. gl 50bLbYds MO0 GodEHMMom: 30MZ90 - 300d5EHOL (33EP0EdIL 3MIOBOZ0 boliosmo 93l
5 dgmegl IbGOZ 3e0dodol Bgdmddgwgds d3oMg 84obgzsmndBg MBM™M 0bEHgblomEos.

UDC 551.50.501.7

Dynamics of Degradation of Glaciers in Liakhvi and Aragvi Basins Against the Background of Current Climate Change / Shengelia L.,
Kordzakhia G., Tvauri G., Dzadzamia M. / Scientific Reviewed Proceedings of the IHM, GTU. — 2022. — vol.132. — pp.19-27
-Georg.; Abst.: Georg., Eng., Rus.

The glaciers degradation dynamics of the glaciation basins of the rivers of Eastern Georgia - Liakhvi and Aragvi are
studied. Identification of these glaciers on the satellite images are performed Glaciers according to the catalogue
schemes of the former Soviet Union, while inaccuracies of glacier areas in the catalogue have been corrected using
topographic maps from the 1960s. The contours of the glaciers are defined according to the intermediate and final
satellite images, which are ultimately reflected in the numerical values of the areas of these glaciers. The initial data
on glacier basins is collected from the catalogue and compared with the state of these glaciers determined based on
satellite information after about 50 years (medium data) and the state of 2020 (final data). Comparison of these
conditions and the analysis conducted showed that the degradation of glaciers is more intense in the second period
than in the first. This can be explained by two factors: first, that climate change is non-linear, and second, that
climate impacts on smaller glaciers are more intense.

YK 551.50.501.7

JluHaMuKka Jerpafauuu JeJHUKOB GacceiiHOB peku IIupukutm AjnazaHum Ha (oHe COBpeMEHHOTO H3MeHEHHS
xmumara/ lenrenus JI., Kopasaxus I'., Teaypu I'., [I3agsamus M. / Hayu. Ped. C6. Tpys. UTM I'TY - 2022. Bsim. -
c.19-27.- T'pys.; Pes.: I'pys., Anri., Pyc.

V3yuena nuHaMuUKa Jerpajaliny JIeSHUKOB GacceiiHOB pek Bocrounoii I'pysuu Jluaxsu u Aparsu. JlegHuku B
JIeTHUKOBBIX OacceiiHax HIeHTH(PUUUPOBAHBI IO cxeMe Karamora ObmBurero Coerckoro Coro3a, a HETOYHOCTH
IIoazeil JIeAHUKOB, OBUIM HCIIPAaBI€HBI C MCIIONB30BaHMEM Tomorpadudeckux kapt 1960-x ropos. KouTyps!
JIEHUKOB OIPEeZeNA0TCA IO IPOMEXYTOYHBIM M OKOHYATEeIbHBIM CITyTHUKOBBIM CHHUMKAaM, KOTOpble B KOHEUHOM
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HTOTe OTPAXKAIOTCS B YHMCIEHHBIX 3HAYEHISX IUIONA el 9TUX JeJHUKOB. VIcXonHbIe ZaHHBIE O JIAHUKAX COOMPAIOTCS
M3 KaTaJora U CPaBHHUBAIOTCH C COCTOSHHEM STHX JIeJHIKOB, OIIPe/ie/IeHHbIM Ha OCHOBE CIlyTHUKOBON MHGbOpMaLuy
mpumepHo uepe3 50 mer (mpomexyrounsie nanuble) M cocrosHueM Ha 2020 rox (oxoHUYaTeNbHbIE [JAHHEIE).
CpaBHeHUe 3TUX COCTOSHUI U IPOBEIEHHBIN aHAIM3 OKA3aIH, YTO Jerpajaliis JeJHUKOB BO BTOPOM Iepuoze Goee
MHTEHCHBHA, YeM B IIepBOM. OTO OOBACHseTcs IByMs (GakTopaMu: BO-IIEPBBIX, H3MEHEHHe KJIMMaTa HOCHUT
HeJIMHEeHHBIN XapaKTep, a BO-BTOPHIX, BIMSHYE KIMMATa Ha Majble JIETHUKH 00Jiee MHTEHCUBHO.
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dmmbmgbom. 8@obsmol  Jggdm  fgmdo  (Log. Loobo)  a5Bogbmwol  doduodmdo 93300060  93gds
0230LEHMLMZ0L (Harow®o Bsdmbogbols 3.2%) §ysedsmBbmds aMdqergds ool Bsmzwoom.

UDC 551.583

Hydrometeorological study of the lori river basin in order to create system an integrated water resoursces
management. / N. Kapanadze, T. Tsintsadze, I. Mkurnalidze/ Scientific Reviewed Proceedings of the IHM, GTU. -2022.
V. 132. —pp.28-35.-Georg.; Abst.: Georg., Eng., Rus.

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

The dynamics of water consumption in cross-sections at hydrological stations -Lelovani, Orkhevi and Salakhly has been
investigated by months. The natural runoff in the upper part of the river for Lelovani and Salakhli is characterized by a
spring maximum (40-45%) and a winter minimum (11-13%) Downstream of the Sioni reservoir (Orkhevi post), the
maximum (40%) is shifted to July-August, which associated with the maximum demand for water resources accumulated
in the upper main canal and other irrigation systems. In the lower reaches of the river (Salakhli post), the spring maximum
drops sharply by August (3.2% of the annual flow), waterlogging continues until March.

YK 551.583

I'napomeTteoposiornyeckoe ucciaeqoBanne dacceiina pekun Mopu ¢ meiapio co3gaHusi CHCTeMbl HHTETPHPOBAHHOIO
ynpasJjieHusi BoaHbiMu pecypcamu. /Kanananze H.U., Humamxze T.H., Mkypuamumze U.P./. C6. Tpynos UT'M, I'TY -
2022. — Bpim. 132 —c. 28-35. .I'py3., Pe3.: I'py3., Anra., Pyc.

Jnst pa3paboTKM M JajbHEHIIero NpUMEHEHHs CHCTEMbl HHTETPUPOBAHHOTO YIPAaBJICHHS BOIHBIMHU PECypCaMH.
MIPOAHATU3UPOBAHBl CPEJHNE 3HAYEHHUs TeMIlepaTyphl BO3IyXa M CyMMBI OCAJIKOB JJISl pa3HbIX yacTeil OacceliHa peku
Wopu.Cpeansisi TeMmrepaTypa Bo3lyXa B BepXoBbax pekn Ha 3° C Hmke, 4eM B AByX Apyrux obnactsx. Takas e
TEHJICHIIUSI HAOJIONAeTCsl M Ui DKCTpEeMalbHBIX Temneparyp. Ocalku, HalmpOTHB, MaKCHUMaJIbHBI B BEpXHEH 4acTH U
YMEHBIIAIOTCS C YMEHBIICHHEM CPEIHEH BBICOTHI TEPPUTOPHHU. Y CTAHOBJIEHO, YTO MAKCHMAJIFHOE KOJMYECTBO OCAIKOB
HaOMoaeTcst B Mae, a X cpelHeMecsiuHas BEIMYMHA B BEpXHEM, CpEJTHEM M HIDKHEM TeUeHUH peku coctasiser 110, 97 n
90 MM  COOTBETCTBEHHO. MUHHMaJbHOE KOJIHYEeCTBO ocanakoB (18-29 mMM) Bemamaer B JekaOpe-sHBape. 3a
BeretaroHHbIi epuon (V-IX mecsieB) koiamdecTBo ocankoB coctasister 391, 324 u 305 mM, uto cocraBnser 57, 53 u
59% OT cpemHEeTOIOBBIX CyMM.

JluHamMHKa BOAOMOTpeOIICHHS B pa3pe3ax Ha TMAPOIOTHYECKUX cTaHIusX - JlemoBanu, Opxesu u Canaxibl ncciaeoBaHa
10 MEcCALaM. EcTecTBeHHBIN CTOK B BEPXOBBAX PEKU I Jlenosanu u Canaxiisl XapaKTepu3yeTcsa BECCHHUM MaKCUMYMOM
(40-45%) u 3umurM MuaEMYMOM (11-13%) Hike 0 TedeHuto oT Bogoxpanunuina Cruorn (moct OpxeBu), MAKCHMYMOM
(40%). %) mepeHOCUTCSI Ha HIOJTb-aBr'yCT, YTO CBSI3aHO C MAKCUMAJILHBIM CIIPOCOM Ha BOJIHBIC PECYPCHI,
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LodoMmzggeoml  50dmbogego  dmosb  306MHMmdgddo  ImBsBgdeo  5dBHoO  $Hgd3gMoGIMsms X 5IgOoL
(>10°C) g9035¢0olfiobgdom, §FoMdo@gdom 8godwgds 350l Lsagosbm x0dgdol, bydgdmamdm bm®MdOL,
bodoM33wg  Lodobol, Jghol, 836HO0L,  35OEGHMBoWOL, bgbowol, 39630m3560 ©s  TgsbmgzgErgmdol
doMmbggbmgsbo 3N EHWOHIOOL gozMEgwgds [4, 5]. aoLsmzseobfobgdgwos, ®mI boggagBOEo™  3gMomedo,
9m399mwo  dmosbo Bmbs 96 sMmOL  5GHIMLRIOMo  Bogdgdom  MBOHMBlgymgowo, sblezmGIdom
3dBHoM0  39893°300L 3gMomdo (VI-VII). s80@md LbsFodOms Labmgam-bsdgm®mbgm  3mw@r@gdolsmgol
96930000 0Mbolidogdgdol Ro@oMgds.

@o@gMsGGs - REFERENCES - JIUTEPATYPA

I. 9gasdg g., dgwodg 3. Lodo®Momgzgarml  s@dmbisgegom  Hgaombgdol  s3®mm3eods@wy®o G9bMELYdO.
20000398 Mds ,,6039MLOWwo”, Mdowrobo, 2010, 293 g3.

2. 9gmodg ., dgewsdg 0. 300035@0L (3300 oy 9aMM3E0do@GMo  gsdmfi3g39d0 s 39ML3gdGH039d0
503mb3wgm bogoMmggemdo. ds8md390wMds ,,vb03gMLOE0”, Mmdowolio, 2020, 201 3.

3. Meladze G., Meladze M., Tutarashvili M. Agroclimatic aspects of farming development in mountain and high-mountain
region of Georgia. Annals of Agrarian Science, Vol. 3(1), 2014, pp.48-50

4. Meladze M., Trapaidze V., Meladze G. Evaluation of the agroclimatic potential of the high mountainous areas in South
Georgia to develop ecological agriculture. Transactions of international multidisciplinary scientific Geo conference,
SGEM, Albena, Bulgaria, 2016, pp. 349-355

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

w53 551583
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530™3005GvMo Asbslinsmgdemgdo /3garsdg 3., gesdg 3/ bGwy-ol 380-0b FOMTsms 3MHJOEwo-2022.-¢F).132.-
33-36-40.-Jo0m., M9b. JoOo., 0baw., Grl.
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Mobm3oLsl 96083690M3z5605 59MM3Er0ToEMO ToboloomgdGdol MHYA0mboMo Fgg3eligds. Lodsemzgumls
500mboggm  dmosbo  Mgaombgdol  3o0Mmmdgddo  (Isbgmo, Isbgms-0mosbgmo, LsdEbg-xozsbgmo, J3gdm
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9b65eoBoly s LAHIGHOLEO3MOO  ©sFTog900L  Loggrdzge By, OEHIboos  13939BEOM  39M0MEIYdOL
boba®dwogmdol,  SJBHOME  BHYd3gMeGMGems  xsdgd0L  (>10°C), s@GHIMbEgOo  boengdgdol  (99) o
30OHMmMYOHIMNWo 3980309063 JOOL  (3003) ToBHds/3egd0l  (HYbgbE0gdo. 53 Foboliosmgdwgdol bsomwmo
§o®Bmaqboll  BoBbom, BgImsmbodbmmwo  LsdmEosmfierosbo  3gMHomEoL  ©s33060M39d5ms  Imboizgdgdo
990056900LsmM30L  gogmxowos M6  35-fwosd  3ghompgds. I 3gMompo dmoiegl  1948-1982 (i, 1I
3g6omeo 1983-2017 §F.

UDC 551.583
Climate-smart agriculture and agroclimatic features the eastern mountainous regions of Georgia /Meladze M.,
Meladze G./ Transactions IHM, GTU. -2022. -vol.132. -pp.36-40.- Georg., Summ. Georg., Eng., Russ.

Climate-smart agriculture (CSA) is an approach that helps to guide actions needed to transform and reorient
agricultural systems to effectively support development in a changing climate. Regional assessment of agroclimatic
features is important for this. Based on the analysis and statistical processing of data of multi-year (in 1948-2017)
meteorological observations in the eastern mountainous regions of Georgia (Sagarejo, Dusheti, Akhaltsikhe, Dmanisi,
Khashuri) a trend of increase/decrease the duration of vegetation periods, sums of active temperatures (>10°C),
atmospheric precipitations (mm) and hydrothermal coefficients (HTC) have been identified. In order to present these
values clearly, the data of 70-year-long observations mentioned above were divided into two 35-year-long periods. The |
period covers the years of 1948-1982, and the 11 period covers the years of 1983-2017.

YK 551.583
Kaumarnyeckn onTHMH3MPOBaHHOE CeJILCKOE X03SHiCTBO M arpOKJIMMATHYeCKHE MOKA3aTeId BOCTOYHBIX TOPHBIX
peruonoB I'pysun /Menamze M.T', Menanze I'.I'./ C6. Tpymos UT'M, I'TY. -2022.- 8b1m.132..-¢.36-40. -I'pys., Pes. I'pys3.,
Amr., Pyc.

Kinnmatuueckn ontumusupoBanHoe cenibekoe x03sUcTBO (KOCX) - 970 moaxo/, MOMOTaroifii COpUEeHTUPOBATh
JIeHCTBHS, HEOOXOIMMBIE JIUIsl MPeoOpa3oBaHMsl M MEPEOPUEHTAIMU CEIbCKOX03IHCTBEHHBIX cucTeM Iyl 3(dexTHBHON
NOJJIEP)KKH  pa3BUTHSL B YCIIOBHSIX M3MEHsIOIlerocs kiuMara. Jljisi 93TOro BakHa perMoHalibHasi —OIEHKa
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arpOKIMMAaTHYECKAX XapaKTEPUCTHK. B yCIIOBUSX BOCTOYHBIX TOPHBIX perroHoB I'pysuu (Carapemko, JlymreTn, AXaiil-
nxe, JIManucu, Xamypu) Ha OCHOBE aHAJIN3a M CTaTHCTUYECKOH 0OpabOTKM MHOTOJIETHUX METEOPOIOTHYECKUX JaHHBIX
(1948-2017 rr.), yCTaHOBJIECHBI TCHACHINK YBEIMUYCHHS/YMCHBIICHHUS MTPOJOJIKATEIFHOCTH BETETAIIMOHHBIX MTEPHOIOB,
CyMM akTHBHBIX Temmepatyp (>10°C), armochepHbix ocankoB (MM) U ruapotepmudeckux kodddunuento (I'TK). s
HATJISITHOTO MPEICTABICHUS 3THUX IOKa3aTeseH, MaHHbIC HAOJIOJCHUN 3a BBINICYKA3aHHBIN CEMHICCATHICTHUN MEPHO
pasziencHbl Ha Ba 35-IeTHUX Mepuoaa s cpaBHeHus. | mepuoj oxBateiBaeT 1948-1982 rr., 11 mepuon - 1983-2017 rr.
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UDC 551.59

Blizzard in Mtskheta-Mtianeti region according to multi-year data /Pipia M., Jincharadze G., Beglarashvili N. /
Transactions IHM, GTU. - 2022. - V.132. - pp.41-43.-Georg.; Abst. Georg., Eng.,, Russ.

The blizzards of Mtskheta-Mtianeti region has been studied according to the data of 1966-2017, which is based on the
data of 10 meteorological stations in the region. The distribution of blizzards characteristics - number of days and
duration in the region is analyzed. A corresponding table has been compiled, which blizzards the average and
maximum number of days and duration of blizzards according to the respective stations. The dependence of the
duration of the blizzard on the increase in altitude above sea level has been established.

YIAK 551. 59

Merexns B peruoxe Muxera-MTraHeT: o MHOroaeTHUM FaHHEIM /IIunua M., [xunyuapazase I'., Bermapamsumu H. /
C6. Tpymos II'M, I'TVY. - 2022. -Bpi1.132. - ¢.41-43.- I'pys .; Pes. I'pys., Anr., Pyc.

Merenu permona Muxera-MruaneTn wusydeHsl 1o JaHHbIM 1966-2017 rr., ocHoBaHHBIM Ha JaHHBIX 10
MeTeOpOJIOTUYeCKUX CTAHLIUM pernoHa. IIpoaHanusupoBaHO pacipefeeHue XapaKTEPHCTHK MeTeel - KOJIU4eCcTBa
IHeW U IPOJOJDKUTENbHOCTH B pernone. CocTaBieHa COOTBETCTBYIOLIAs TabIuia, B KOTOPOi IpUBeLeHbI CpefHee U
MaKCHMaJIbHOE KOJIMYECTBO JHEH Y IPOJOJKUTENIbHOCTh MeTelell MO COOTBETCTBYIOIIMM CTaHIMAM. YCTaHOBJIEHA
3aBUCHMOCTb IIPOZOJKUTEIFHOCTH METEIN OT YBeIUYeHUA BEICOTHI HaZl YPOBHEM MOPAI.
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On the elaboration of a dictionary-reference book of unified terms and definitions of the fundamentals of ecology.
/Gunia G./ Collection of works IHM, GTU, 2022. V132.- Pp,44-48.- Georg. Abst.: Georg., Eng., Russ.

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

VK; 504.064.2
O npopa6oTke cJ0Bapsi — CHIPABOYHMKA YHH(PHIMPOBAHHBIX TEDMUHOB H ONpeesIeHUii 0CHOB 3K0JI0ruH. /I'yHUS
I'.C./C6. Tpymos UT'M, I'TV, 2022. Bbin.132.-cc.44-48/ — I'pys. Pe3.; ['py3., Anr., Pyc.

B cratee paccMaTpHBAIOTCSI BONPOCHI YCTOWYHMBOTO OSKOHOMHYECKOTO PpA3BUTHS CTPaHbl, CBSI3aHHBIE C
COBPEMEHHBIMH 3KOJIOTHUECKUMH Tpobnemamu. IlokazaHo, 94TO B yCHOBHSIX OOOCTPEHHS] MPOTHBOPEYHII B CHCTEME
«Yemnosex-IIpupoga-O01iecTBo», 0COOEHHO B MOCIEAHUE NECATHICTHS, HEOOXOIUMO pa3paboTaTh HOBBIE CTPATETHUCCKIE
MYTH Pa3BUTHUSI SKOJOTHYECKOT0 0Opa3oBaHus. I 3TOro BaXXHO pa3paboTaTh CIOBAPb-CIIPABOYHHUK yHHU(HIMPOBAHHBIX
TEPMUHOB U onpeﬂeneHHﬁ OCHOB JOKOJIOTUM U paCOpOCTPaHUTh €T0 IMEYATHBIM U 3JICKTPOHHBIM CPEACTBAMHU, YTO 6y11eT
BEChMa I10JIE3HO JUIS YITyUIICHHs Tpoliecca MPeroJaBaHusi U U3yUeHHs] OCHOB 9KOJIOTHHU B YUeOHBIX 3aBE/ICHUSAX CTPAHBI.
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Numerical Modeling of Dust Distribution in the Atmosphere of Thilisi in Winter with Light Westerly and Easterly
Winds. / Surmava A., Gverdtsiteli L., Intskirveli L., Gigauri N. / Scientific Reviewed Proceedings of the IHM, GTU. -
2022. V. 132. —pp.49-56.—Georg.; Abst.: Georg., Eng., Rus.

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

YK 504,5,054

YucieHHOEe MO/IeJIMPOBaHNe PacpocTpaHeHusi NMbLIM B aTtMoc(epe r.Touaucu 3uMoii npu ciaadbix 3anagHbIX U
BOCTOYHBIX BeTpax. /CypmaBa A.A., I'sepnuntenu JI.J., Uankupsenu JI.H., T'uraypu H.I'./ C6. Tpynos UT'M, I'TY -
2022. — Boim. 132 — ¢.49-56.-.I'py3., Pes.: I'py3., Anri., Pyc.

[Tyrem coBMecTHOTO HHTETpHpoBaHus 3D pernoHasHON MOJIENH U YpaBHEHUS IepeHoca-TuPPy3un IpuMeceld YHCICHHO
MOJICTIPYETCS W aHaJM3UPYeTCsl paclpejieleHne MbUIM Ha Tepputopud T.TOWmMcH 3uMOM, Npu ciaboM 3amajHOM U
BOCTOYHOM (pOHOBOM BeTpax. OCHOBHON MCTOYHMK 3arpsi3HEHHUS] aTMOC(HEPHOTo BO3yXa - aBTOMOOWIIH, JIBUIKYIIHECS 1O
TOPOJICKMM YJIMIAM M aBTOMarucTpayisiM. VcciienoBaHbl 0COOCHHOCTH, XapaKTepHU3YIOIUE MPOLECC MepeHoca IMbUIM B
MPOCTPAHCTBE B YCJIOBHUSX CIIOKHOTO peiibeda. M3yueHa posib ciI0kHOTO penbeda B mporecce auddy3un macCHBHBIX
NpUMeceil, yCTaHOBJICHbI 30HBI MOBBIIICHHOIO 3arpsi3HEHUS] TOpPOZd, OOHAPYKEHBI PA3IM4YHMs B IPOCTPAHCTBEHHOM
pacrpeeieHin 3arpsa3HuTeseld arMocepHoro Bo3yxa B 3MMHHUE U JIeTHHE ce30HbI. Orpe/ieseHbl HHTepBallbl BPEMEHH,
Koraa (OpMHpPYETCsl BHICOKOE 3arpsi3HEHHE BO3/yXa WM IPOUCXOJUT MPOLECC CaMOOYMIIeHHs. V3ydyeHbl M3MEHEHUs
KOHLICHTPALH IIBUIM BO BPEMEHH U ITPOCTPAHCTBE B HI)KHEW YacTH IMOTPaHUYHOTO CJIOSt aTMOC(EPBI.
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J399m JsGomgrols Bmyoghomo dobsmol {gmol bsmolbol 3emslogogzsEool @swygbs 3omhmdodor®o
0b035¢mMgdols dobgyzom
6. doBodg!, . Fogw0sd30e00!, §.8565d9?, 4.3 Fogs!
Lodomm39wmb $9d603w96M0 »6039MLoE G0, 30MMIYEIMOHMEMR00L 0BLEHOGHWEO
2BodoMmzgganml 356093mb ©so30Ls s bemgeol dgwymbgmdol bdsdobolidmml 3sMqdml gH™M3bwymo bosagbdm

9ol Bs@bm oMgd@ogs - 2000/60/EC [1] 360d36gemagsbo m3mdgb@os Bzgbo J3ggbobsmagol, Gmdg-
o3 9900003599805 §30Mm3szdoMmol JogM. Mbs s0obodbmlb, Mmd oMgd@Eogs dmoiEeglb fywob ygzgue
39393MM0sL, o JmEOLb d0bsMYgdL. JMm-9Hm 9BI3DBY ol 0m3z5¢oLfobgdL dmgmwo Moy Bmbsgdgdby
©g4MHbmdom  (M59mEabodg fwosbo  dmbszgdoms  dsBol  Loggmdzgebg) domewmaon®o b Jodow®o
890093900l 3om3zseolfjobgdom, Fansbgl s AobolEBEOZOML domo LEIGMLBO ©s dogboFmm Foo ywrgdl
G9L505d0B0 3350008035305 30MMJ0ToMEO 5B BoMEMAOMMO 06®OZsEGHMEMOOL dobggoom.

33w930L Md0gdGHoo d9mhgMw 0dbs, J399m JoMomeol Mgu0mbol Msdmgbody 360d3bgwrmgsbo dobatg
(8MEo©M0, 35BDOHIOMW, F585396M0, bMsd0), HMIgdoE 004mxgdosh 4o6m33wgwo s6GHMHM3Mygbrmwo od-
30600300 4398 s 9090670056 3F0EOME ILIbEWGdME §3mbMT0WGMOE J9b30maMgdME MHgyombdo (dmn-
Boliol dmboodso@g®o). 50bodzbol PoMLos ob, HMA Fomysb gMm-gMMo (3. bMH5T0) 5GOL GHMIBLILIBLIG™
90bs6g. Bgdmm Bsdmmzowo dobstrnadols Tglisbgd sGLYGdMOL goM339vIo IMszseheosbo Imbszgdos dsbo
(39090l gMm3bmao bssggbBMm), Mog LEESE 93859MB0EIPAL Bs@Bm ©OMYJEHO30L Joge TgdmmsgsBgdwe
dmmnbmgbgdls.

L5doMm0390M GgHoEGMMO00L 30MOMYIMEMPOOO EMS0Mbgd0L bgdol dobgzom, bszzmgzo Gg-
MoG™MO05  (dEbobol Mga0mbo) JoMOMsEI©  SMMZ0B-bLmIbgmol BdgEHOL OHMBEHOL  [ywgdol JowMm-
39MMA0MM  mdlb  8093m3690s.  dE0gh  IBFI3MIIMO  HgE0gzo,  BLMEWMEHWGOO  LodswErggdol
QoMM 0535HMb0, J96580L oMMEMPOMMmO IMHZ5¢R3gMM3bgds, Mo 39dd™bogs s Jwods@o, b
ol RodBHMEmYd0s, OHMIWGdOE AoBLEDBPIMLZL M0MbOL 30EMOHMAIMELWMYOHO 30MMdJBOL 1530L9dwMYOIOL.

B39bL dog® Bglfogeroe 90bsngdHBy YMMs@adol odabgomgds dgdmbggz0mo 56  sGOL, Mo©-
239053 39603390 BEGHOM3MYIoMwo  ©sBH30M™M30L  Fgdamd, 50 d0bsMgadol fgwom o0Mfyzgds dm-
@bobob ®50mbols LobmBEM-LsdgmE@mbgm  LbogsMAMIdo, bmwm ForgdMwo 3OMEMI30s 30 dmobIscmgds
dmgwo d3gybols dmbbergmdols dog.

33w930L Md09ggBH0s J399m Joemwol MH9u0mbol, demebolol dMboEodswrodg@ol, @ods 3SBMHYosL
3500690l 3:me0dg@ewwo Bofo®mdm, MMmIEolsgsbsz dmbowmpbywos MGgu0mbol g3mLolEgdgdol @sdo-
6dmE9ds 3d0dg ommbgdom. do5bol Im3m3z9d0L 1s30l9dMGB0EIL Fodmdobstyg, doMmOMIO BHgdbmygbr®o
©G0MM35 dmol 30MHMJbgebHg s BoosgdbY. MBS 50060TbMUL, MMI dobyeol bsdsm dobstgms
239093339800 dmd3gneo. LsdbgHmoo dEobsdy BmEsEsM®o (HmIgeog gMmEgds d. 053539Msb),
Bérommgmom 3585396, ©alogwgmom dobs®g 30BOgmmws, GmIgwdos Rogobgds Loffo®dml 8dody
@omMbgdols s 9593589033900 ©006dMMdWMO 3009Mwo [fyewgdo s dmEml d. bMsdo, GMmdgwdos
0536 040l gzgws Bgdmo Bsdmmzuowo dobsmol fymgdo s gMm@gds . 33IZML (5HgMdS0KIBOL
A9O0GHMM05DY).

doobs@g  Roaems@sryhGo - Loa®dg 42 30, omBol gosdmmdo 382 302 Losmogg o93b ermdol  dgco-
ol RO@OMm  30¢0m5BY, B030L  Mbosh 1690 3 Lodswgbg. LsHBOMMOL  mmgwol, {i30dobs s
dofoldz98s Hyagdom. §goromds 03oL 2obosxkbmwby, §godEo®mgs Bsdms®mdo. Ladwswrm dMsgswferom®mo
bséxo 1,52 8%60. ol 0. 050539600L ©9gMHnEYds LR  oFolYdBMb  (Botrxzgbs 89bszowo). .
BOWOHEIM0 30939036905 LedgmOBYM-LogmRBs3bM3zMdM  FYswlioMagdermdols  353gamMool  fywol
009JAL.

00065y 30bGgXems - 9. 858539608 Boxzgbs dgbszoos. dobo LogMdg — 2,5 30-0s, fiyawol
Bs8msem Farom®o botxo —0,03 8%§0., 8sduodscm®o botrxo — 0,3 33/8. LoLEHYIsEMOO 30EOMEMYOMOO
053300390900 > fywol  boMolbby dmbo@m®mobao  90bsMgBg, oMo Losggom  Lobmasmagds
3o0bgaols, o6 GHoMEIds.  SMLYdMBL fobs Fengdol Lbgoolbgs MmMysboboogdol dmbs3gdgdo, GMIgwwms
dobggzomsz dobsdy  ©sd0bdMMgdmwos 3dodg omMbgdom. s®lsbodbsgos, ®MI  JoMogMol LMo
I3MMdom 399853900l ©sfygdol 9909y 9. 39BOIDWWs BodEHMdM035 FoMdmoyabl JsMogHmwo
o Loboygotgdzgds  “05539” Pywrgdol bsgol.

dobstyg Js0s39(Gs - HoMmdmoddbgds 9. oOREIMOGLs s 3. BsBozwobol GgaMmgdol Gggas. gb
9006569900 Bs9mg0b9d056 gderozeol domol (3053,6 3) 50dmbogergom 3gMHEMdOH.
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90656 85853965 boliosmgds LogdoBogbmw™ FysewOEMBOm S M3 YMO iYsedE0MmMdom fHerol
©565MBgb @MMUL. Logoboxgbmwm  Fgswomdol mbol 5§93 0fjygds s3Mowol Esbsfyoldo, bmem Jagos
Boffoendo — oG Eob dvgs MoEbgzgddo. dobsdg 03390905 0M3wob, §3000L s 4OHMBEOL Fywgdom.

d0bsty  250m09ggbgds 060300 ©sbodbMwgdom. 058530605y BMBJg0omboMgdl 5 Ladfiysgo
Lobgds, G®MIgeog MHYs3L dEbolobs s Bs®ByMeol 7440 35 LalimgErm-LodgyMbgm LogaGymwb [2].

dobstyg 85853900 mM03g b5306BY  3589bgdmwos  Jowsdo dsbolio, bmerm  Gos  ©obgdsdos
Joado dmembolo.

d0bstg bksdo - 50dmlogzwgm Lodstmagermdo, 933360L Jotxggbs Tgbozsos. bgdmfigerdo sl ool
Mfmg096. BGs8o Lomogzgl 0Ol PMSEgDOL JJEol 3oemMgdbHY, d0gEobgds ©MTs bgmdsdo. dobstol
Log™dg 201 33-05, 59Dob GsGmmdo - 8340 33.39, Pywrol Lodwswm botxo - 51 38.9/(0, dogbodseeo - 448
3990.9/(0. LOBOEMMBL 30M5BHILO®© NMIWOom, 3G 094obgds, J39dmfgerdo s9moygbgds Locfysgzs. bMsdbyg
539005 Foer30l FysemboEsgzo s 3 30MMYEgd@MHmbaycmo. bMsdol d9bs3509g000: ©Jd9Es s 3585396
(@56 3960).

b 5006086mL, MHMI mmbogzg dobs®ol Lssbsgrobm Bodwdgdo smgdmo ogm dsm J3gos 339mgddo.
90006569900L  LosbseoBm b0dmdgddo gobolobwgMs 20-dg 0baMgogb@o, 8500 Jmeol domyqbmdo gwg-
396¢900L BmA0gmHmo 89698M030 GmMds (NO2,NOs, NH4,PO+*), dmaogmoo 3dodg wommbo (Cu, Zn, Fe, Mn,
Cd, Ni) s bs39eg 306H:Md5030 50909900 BoH0IwM-Jodow®o dsB39690¢gd0 (pH, §gswdo goblbogro 556adso0-
DO), sbg3g 7963050008 JodomMo FmbIsmgds (d0) o F9badsOL doMEWMAOMGmO dmbds™gds (500s). bos
0©0b0dbmb, ol MHMI yzgers Bgdmm Rsdmmzwowo oo gdo LEWWs® Fggbodsdgdosh gzmMmLadFml dogH
9900000359099 06©035¢H™MIOL, H@IgEms Lbsdrewgdomsg 890dergds dg8slEgl BgpsdoMmmo fywgdol
bsdolbo.

94395 G030l 9booHgdo  BoGotm@s 0sb53gMH™M3g FgmMmEgdIOLs S  935MOGHMMOL  4odmygbgdom,
H™IgdoE 35LbMdIb s Fglodsdolimdsdo ImEosb 93m M3 LEBIMEJdMD [2-5], gugboo:

1. 0mb-bgmgd@Howemo JOHmBs@myMoros-1CS-1000 ISO 100304-1:2007
2. 139dBHOHMEMGHM™IgGHMos SPECORD 205 ISO 7150-1:2010

3. 3sbdnH-gdolbommo bdgdGHOmdg@mo ICP-OES ISO 11885:2007

4. 1O39WY 3MOEAIGHM0 335M5BH0

0d0dg ommbgdol asblaBmzMs fywol Lssbserobm 600mdgddo dgud)es WIdMOIEHMMOVE 30MM-
09900 5@MBNE SOLMOD30E0 dJNMEOL J5dMYgbgdom, 39MdM® - SJLOSYMMO 0bWJ30MMO JsHBdol b3gd-
&M3gE®oL - ICP-OES-ob 99939md0m, Gemdgeros 80Bbgmwos ghmgHho mebsdgo®mgg o damadbmdostg dgom-
50 3d0dg om™bgdolL gsblsBOzmobomzol bgdoldogh g3mbol@gdsdo.

LosboeoBm  fyerol Lobxgddo SMemMYsbmEo  s6ombgdols (BEHMOMO©O, JwmGoEo, dMHMIoEo ©s
bE35E0) s 30MA96MMo 3m33mb36EJdOL (bo@®mo®o, Bo@Mmo@o, MMMMBMURsE0) 890339 ™ds F6oLEBLIM
LEoboMGHwro ISO 10304-1:2007 8900m©00 0mbmMo JOHMTs@EHMma®mog3ol 4odmygbgdoo DIONEX ICS-1000.

00b®-JH MA@ MyMox3do 990mygbgde0s ,9e0gbBH0“ s ,d4sM0 Gobo®, IgmM@OL sOLO FEAMIMIMBL
00b700l ©oYMBsHY JOHMI>GMYMBoMo 139E0L Lo gdom. A9BEIM39390M0 BoMbYdOL WYBIJBHOMYDds
bgds  9w9dBHOMYPAHO  ©gAHIJAHMODY. 0mbgdol 0©IbEH0BoE0Mgds d0dobsMgmdl  dg353900L  MMOl
dobgzom, bmwm GomEgbmdMmozo 4obLabMzcs bgds LEBIOEME 60dMdgdmsb gsdmgdom. 33wg30L
Bobo@oMmgdo@ 408m0yggbgds LygMPORoEMIdMWo LEBIOEGHMwo b60odxdgdo dozzwgzsmdom NIST-0©g,
339¢00%303530000 JOHMA>EHMYM5304900 LOLYBMHZ30L MYodE03900 o A, AS 3¢oliol IBmdo FMOFgwo.

3b®o1-8o FoMdmagbowos Bgdmm s50bodbmwo dobstgqdol 2015-2020 Fargdol Lodwgsemfieromo
300MHMJodoMMo ©s BoHogMe-Jodowmo Bmbsgdgdo, MHMIwgdosbss dgMbgmmwo oym ol 0bwozs@memgdo,
GHMIgms 39939mdomoi 99858 @ sbgzg dogbods fywrol bomolbol 3¢slor03sE0s MZoMmMgMe Fs0sblL
9360099430308 mmbMm3zbadols 2om35wolfobgdoo.

3059303909 1-4 959mbobvye0s 58 0bsMggdoLEmM30L TobIlNsMGIGO HBMYOIMMO T500bIME]-
3ol LsdsEmferoM®o 9903390 MdId0 [Yserdo, MMIYdBYE 035LoB0bMm SGOL SLEbEO 53 3MB3M-

6963 3gd0b 496Lbgz539890 3Mmb39BEHMS30gd0 Fomdo. 3gMHdme, dE0bstyg JoBMYoIEs s T5ds39Ms Qodmo-
B93056 8905Mm5d0m oo 3:mb396EME0gd0m, 30MY bbgs bsMhgbgdo.
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3bOoo 1. 3obs®ggdol MMM, 3sBMYMHYES, 3585390, bMS3o Fymmgdols Lsdwsemfenor®o
3ommgodonmo dmbsigdgdo (2015-2020 Y.

d. 900.35%Mgome) J. B b6s80 | B"
0baMgogb@gdo ROEHEIIOO s 05053965
pH 8.15 7.5 8.12 8.25 6.5-8.5
Bgoedo goblbogo 756ads0, 930,/ 10.8 7.22 8.38 8.75 4-6
4005, ,090,/¢0 1.62 4.18 3.52 1.87 6.0
Bo@®o@gd0-NO,” daN/ew 0.008 0.42 0.57 0.048 1.1
Bo@®™o@gdo-NOs dgN/g» 5.68 2.6 6.65 9.37 10
58mbomdo-NH,",8gN/e» 0.378 0.988 0.856 1.08 0.39
3mbggs®gd0-PO,>, Bp/ao 0.044 0.01 0.07 0.085 3.5
Lege303)900-SO,%, Bp/aw 248.6 568.3 259.4 85.8 500
Jwmeopgdo-Cl', dp/ 13.6 28.6 12.8 15.5 350
3006 ™350dMbs®H0-HCO; ,dp/em 2455 252.45 210 210.8
3oowdo+bs@®omdo-K+Na dy/qw 48.7 56.6 30.04 32.6
ds3b0wgd0-Mg, dp/e 19.9 42.7 25.6 10.2
Jowaowdo-Ca, dy/eo 110.6 188.5 113 31.4 180
6 3obo-Fe, 3y/@ 0.025 0.92 0.58 0.36 0.3
0v)m05-ZN, dp/e 0.03 0.96 0.77 0.68 1.0
Lb3oggbdo-Cu, dp/e 0.03 0.92 0.78 0.84 1.0
6o3gwo-Ni, 9/ 0.0002 0.001 0.001 0.-003 0.1
35bg9680-Mn, 3/ 0.006 1.12 0.009 0.008 0.1
3°0080wm80-Cd, dg/¢» 0.0002 0.0066 0.0015 0.0009 0.001

BE3" - B3O L3900 3MbEIBEHME0s BYL3oMHo fywol 39dbo3Memo MgawsdgbEol dglsdsdols
(Logdo®Hnz9wmb I930MMdOL oEA9bogds Ne425, 2013 ool 31 093900960, J. »dOEOLO)

0,01 63@ s e cd
- l" l"
-, -y
0 . . . .
¥ g s g

) 63 ®C, Cu
Tl
0 I
@@é*f B Q@ébo
& &

338030 1. Cd-ob Lsdmsgm ferom®o 390339 ™mdYd0
900065699030 - BMEIMYMO, 35BMY0ITIMs, 3585390,

30553030 2. Cu-ob bsdwsenm femor®o
89933903980 8c0bstggddo -

bMsdo AOEOINMO, 35BMYMYED, 85853905, btrsdo
163/@ l-l EC Fe 5 66/@ B C, NH4+
- - whbbEl
& 3 o T T T
Q Q D D d

30553030 3. Fe-ols Ls8nsgmm fanommo d99(339wmdgdo
90006569030 - BMENsIYMO, 35BMIoms, I58539MS,
b®sdo
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3038030 4. 50mbowydols ombols Lssdwgsemmfieom®o
39933390™d7900 8065699080 - BMESEIMEOO,
33DMgoEms, AslsggMs, bMsdo
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9360™35380600L J3996900L Fyarol Bs®BMm ©oMgdEHo3gd0l M930m39bwogogdol dobgwgom (2000/60/9R),
B9093060o gegdol 3eolorozsgool dobodgdol mzowlsBMmOLbom, m30mmgmwo bBgdmm smbodbmwmo
90006569900l  G035MrI00  250MbysMm08gd Mo ogm 9. PYywol ©sd0bdMMHgdol 0bgdugdo (S). sdolomzgol
Bo@bm  ©0M9dBHog30L  M930m09bsgool dobgzom dgodergds, 998myggbgde 0dbsl  s0bogegd 6 ob 7
3oMHmgdodon®o 9sB396909wo  (06®035@™ME0), mMdEs B3gh 9g8mbggzsdo godmmzmgddo BsGowen odbs 12
300MHMJ0doMMHo ©s 30B03NYMH-JodorMo 0b03sEH0MIdOL Ladrgswm furom®o dmbsgdgdo.

50063900l 0bgduo asdmmgzmow 0dbs  gebEHmegds 1-ol dobgzom:

N .
<= Z Ci/MAC (1)
i=1t N

Loos(3:

Ci oL 3000MHMJodoMmo 0bogs@EmMol 3mbagb@magos;

MAC s60b 3oMmdodom®o 3mddmbgbEol Bogmvms© ©olsdzgdo 3mbigbdMssos;

N 5oL oMMz gddo 259mygbado 0bozs@EHMmMgdols Momgbmds.

3b®. 2-80 9mEgdnwos 00  30Omdodon®o s  B0B03MO-Jodon®o  0bozsGmMgdol  bmLbo,
H0Imgdog B3gboL sBMom, FgEHbo3wgds @isbIL0sMYdGb B39gbL dog® FgMBgmwo dobatggdols fywol
bsolbl s GMIwgdoi d90amddo gsdmygbgdne 04693056 glisdsdol godmmazergddo.

gbMoEo 2. 3065MxgdOL BMESESMAOOL, 35BMHIoIMEL, FoTo3gMLS
©5 8. bMsdolsmgols FghBgmmo bsGolbol 0bozs@mmgdo

0bogs@mdgdo b3

pH 6.5-8.5
005, 302/¢m 6,0
29bLbowo 57969d500-DO 4-6
60(3)6)0@0—N02- /e 11
Boc®30-NO_ /e 10
onBo‘gao-NH4 dgy/e 0.39

3 -

g;mbq;a@gbo—PO4 dy/e 3.5
630bo-Fe, 0yl 0.3
0v)005-2ZN, /o 1,0
L30egbdo-Cu, g/ 1,0
0o6356990-Mn, 93/ 0.1

3odowydo-Cd, dy/e 0.001

doegdmmo  99gagdol  Loxwdzgubg 3o gobbowmo 8obsggdol  3esloro3sE0gdo (56w  ©od0b-
dmgd0L  botolbol  3wsbo) Fgxsbs  bow  3-do  dm3gdmwo Lo gdol dobgzom, GMIYOs
890m3035H90Mwo0s  93MM©oMgd@oz0L  doge.

3bM0owo 3. fyeols bsGolbols 3emsliogozsgool 99xslgds ©sdobdmmgdol 0bwgdugdol asdmygbgdoom

Bgs3060mwo Fgowo ©00bdmMHYdoL 0bgduo fgamols bsmolbol 3erslio
LYBo 0.2-1.0 1
93069 006G gdMo 1.0-20 2
©580b6dOH9dMwo 2.0-4.0 3
306360 4.0-6.0 4
d0g6 ©00bdMGmgdmo >6.0 5

3b®o 4-8o Fo6dmpygboos Bzgbl Joge dg@Bgmeo dobstggdols, 2015-2020 Hergdol 3ocmdodomeo
©5 3oH03MM-J0doHo 0b03o@MMJOOL obsdmswgdwyeo 89900, MHMIgEems JobgE30m 2obEHMmEgds 1-0b
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099390000 godMOMZ5¢s N300 dEobs®ol sdobdmEmgdol 0bwgdbo (S) s glsdsdobs dogboso
©5006dMMHgd0L boMobobol 3eslogogzsgos. 9939 MbEs ©s3d0bmm olog, MM 53 Godob 33wg3s  dmEgdwe
900bsMggdoLsmzol Bzgbl J3ggsbsdo glitrms 3039w, MMBgErog 890mmsgzoHgdMEos 93MMEOMgdEo3z0L
dgomEmeemyool (2000/60/EC) gsm3zsaobfjobgdoom.

3bMogo 4. Jggdm JsGommol dobsmggdol (Bmessmmo, 35BMYmMEns, 858539609, bMsdo) Jommdodommo
0b035¢MM700L slsdmsgrgdwmmo oowggdo (2015-2020 §f)

Jdco. Jco.
06@035¢)M6M0 g;m@bi)b«gﬁ)o 8.3 60’6:536)0 806680

pH 8.15 7.5 8.12 8.25
085, ,830,/qw 1.62 4.18 3.52 1.87
byocwdo p3bUbogo 10.8 7.22 8.38 8.75
9630500, 330,/¢»

Bo@®0o@gdo-NO, dgN/co 0.008 0.42 0.57 0.048
BoB®o®g00-NO3 dgN/e 5.68 2.6 6.65 9.37
590b0v980-NH,",dgN/ew 0.378 0.988 0.856 1.08
Rmbgs@gd0-PO,>, dp/w 0.044 0.01 0.07 0.085
¢ 3ob>-Fe, dp/aw 0.025 0.92 0.58 0.36
0m0o-ZN, A/ 0.03 0.96 0.77 0.68
L3ogngbdo-Cu, dp/e» 0.03 0.92 0.78 0.84
8569569980~ Mn, 8/ 0.006 1.12 0.009 0.008
390080v990-Cd, d/c» 0.0002 0.0066 0.0015 0.0009

d9Lo0sd0Bs, IBbGHMMgds 1-8o 3bMow 4-00sb ImEgdMwo LoWoYJdoL Jg@obol Jggas Torgdww odbs
03000970 dobs®ol ©sd0bdMMgdol 0bpgdbgdo (3b6.5), Mol bsxwdzgumbgs 9gxsbs domo Fymmgdol
bstolbol 3amsbo.

3b®owo 5. ©sd0bIMHgdoL 06egJugdol obgz00 dE0bsMYIBOL BMESESMMO, JsDMHINMES,
058539M5b5 5 Mol Bzgbl dog 3060 3gdweo fyeol bomolbols 3eslinn03530900

9000bsMy ©5006dM980L 0bgJlo f9eol bamolbol 3ewslso
BUOPOI)O0 0.46 1
3oBMgoMEs 2.45 3
05853960 0.98 1-2
b®sdo 0.89 1

OHmamM3 3bgosgm, Bzgblb dogH dgmBgme 90bstmggdl dmMmol yzguabyg Lwgoms (Jesbo 1) as0moyo
00006567 BMWooMo, HmIgwog  asbogol dgsmgdom 300 sbNOM3MYI6mEo ©IEGZ0MHMZL s ob
9O»JOs 30bs6Ig 858539651 ©sd0BIMEMBOL Hgst ™y (Fobgmeols 3mw0dgE oMo Loffo®dm) dol Bgws
3390080. 80bstg 35BS, HMIgwoa d0gobgds oM339me 8s6dowby Fobgmeol gosdsdsydagndgwn
Lofo@dmb obfigMog, ol dg8amdsi ol ghmEgds 9. 953539Msl, 50mMBBES dOBIMMgdMwo [ywol
39093MM0sdo  (3wsbo  3), dobstg 0585396, MMIgElsg YgMHNEId0sH d0bsMggdo  JoBMHYoIMEs  ©o
RMEM0 5GOL I30M9© ©s00BIMMHIBMEOLs s LYBMs BEOBIMOL 353 JaMM0gdoL BrgsMDYg (0.98), sbvy dols
00596035 1-2 3¢05b0. bmerm oG dggbgds dobatg besdl, dobo @sd0bdMMgdol 0bwgdbo GHmero sdmBbs 0.89-
0bd, M3 8099m0mgdL dobo {gwol bo@olbol 3oEgam®osl- bvams, 099i3s dobo Esd0bdMgdoL 0bgduo dmMl
M 5oL J30MHY© d0BINMIOMEO Jsliol IE0bsMOLOY (Fyarol botrolbol Jarsbio 2).

gbo 6-do Hom3myqboos 53 d0bscggdol fgwol bodolobols 3eslog03530930 BIMOO 3oL
09939M00m, G0 515939 FgbOHEgdMEos 93MMEOMYJEH030L Fmmbmabgdol glodsdolo.

Bo@omgdmeds 3309390305, MZobsM0g  ©y3sbsbs, MM ol sTsdOBIM@mIdgo  3m33mbgbEgdO,
HIWoms3 bILOIMYPIMWBO 5M0sb Im390w9wo FEobstggdo Bzgbl doghH dgMbgme 3gMomdo, yzgwsby
o0oo 50dmBbbgb dobaty 30BMgmwEsdo, bmwm gzgwosbg sdswo 30 dobsMg FmEoonMdo. Mo
999b9ds 8obsmg 0585396Mals, 300gdY0 899a)00 30)M0mMYOL 0oL, GMI dobo Fyeol badolbo Mobarmggds
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930609© ©s30bINMdMOl  bEGsGWLL, MmIgwdog Bggbol sHBMHom oo fzmwowo dowdmgol dobsty
39BMIOMELl. G5z dggbgds dobsty HBMsAL, Bobgooegzs dobo Lmgoms figewol bodolbol  bEs@mlobs,
30090v0 ©s00bdMMAdOL 0bwgdlo Boa35608b690L, MM dEbstg bMsdo dgodergds BmaxgH dovrsbermagl
93069 ©d063MHGIMEOL 3esllsg 3o (obowgom 3b@. 5-6).

3bOowo 6. sB0bIMHgdOL 0bgdlgdol dobgpgzom . 333300l Brmyoghmo 8gbszswo fgmwols
B396L dog 3060 Fdwgemo batolbols 3ealiogo3oE0gdo

9dg00bsty ©5006dmM7d0L 0bgdlo | Fyeol bs@olbols 3eslo 39MS©O 3MOO
BOHOOIIO0 046 1 L0300
35BN 2,45 3 50069690090
b©500 0.89 1 L300
Lbgzos o6 dgoMg
. 1-2
0505396 0.98 ©3006dmBgRmO

39230005 3mgzom, MM Mgaombdo gsbwoggdmwo bofo®dmgdo sbgbab 99M339Mw ©OGZOMMNZSL
dm390me  80bsMmggdby s 9Jgob @odmdobaty dgodwmgds 0md3zsl, GMI domo FMdomdol bomolbby

0000350 076905 5930000 50 BE0BIMJJIOL 93MEMY0IM0 FEYMTsMYMDS.

o@gMs@vMs - References - JIuteparypa

European Union Water Framework Directive (2000/60/EC)

2. TI'.C.®omun Bopa: KoHTpoJib XMMHUUYECKOH OakTepHalbHON M PaJHAIMOHHONW 0E30MacHOCTH 10 MEXIYHApPOJHBIM
cranaapram. CrpaBounuk, “TIpotekrop”, M., 2010.

3. T.C. ®omun IlouBa: KoHTpoyib KadecTBa M SKOJIOTHYECKOH OC30MACHOCTH MO MEXKAYHAPOIHBIM CTaHIAPTaM.
Cnpasounuk. “BHUU crangapt”, M., 2000

4. TuapoxuMHYECKHe MOKa3aTelM COCTOSHHS Okpyxaromiedl cpemsl. /Ilox pen. T.B.I'ycepoit/ - M.. ®OPYM:
NH®PA - M, 2010

5. Common Implementation Strategy for the Water Framework Directive (2000/60/EC), = Guidance Document No 2,
IDENTIFICATION OF WATER BODIES.

=

d390m  JsGool bmyoghmo 9obstol fygmol bsolbol  esliogozsgool ©sagbs 3ommiodonmo
06035¢mMgd0l dobgwzom. / 6. 3sB0dy., ¢0.8530005330¢00., 9.05JM5d]., §.33F935./ bEGH-0b 300-b LodyEb. M9ey.
96.3690. — 2022 --@. 132, 33.57-63. . Jorm. ©9%P.: Joro., 0bga., H<U.
LEHoG05do 330930L bd0gd@Egdsm 8gomBbab dobatngado FmEonMo, oMo, 053539600 s bMsdo,
306500056 0bobo Fo®Imop 9696 50BMmbagargo LodoMmzgwml, 39Mdm, 30 §399m JoMmEol doMoms fywob
3 GHgM0dL, GMIWYdoE 03Ymxgd0sb 3963390 sbEHOMIMYIbMwo sGH30HM30L J390.

6596 mddo dgx0890w9os ImEgdveo 3obs®gdol gomgdmbics3gomo 89xsligdol dMsgswficrosbo (2015-
2020 §%.) 990093900. LosboseoBm 60dMdgddo  goboloBrg®s  3oMmdodom®o dsB3969dwgdo (domyqbydo
999963900l 3mMdgdo, 3dodg d9Eowgdo, d0MHOMIEO 0Mmbgdo) s BoHoIMM-Jodowmo 3sMsdgEMgdo (pH,
999 BHOMYEHIOMBS,  JoMOO0sbMds,  °t, FgoewTo  asbbbowo  756ads0-DO).  dowgdmwo  Ggw9agdoL
bo3d3zgbg Fgx3sbs I0bstgqdol 93mEMmomGmo 9yMIscgMds. Jg8mMmmo35HJdIMMo  2obEmegdols s
06@gamsmmo  Jodommo  3sB39bgdegdol  asdmygbadom  (fywol  Bs@Bm  otgdEHogs-2000/60/EC
239035¢0bobgdom) gobolsbmgmMs dobatggdol sd0bdMEmadol dohgzgbgdgwo s mommgmEo dobsmol
§9eol baGolbol 3wslogogszos.

9439@s babol 30EM™MJodoMo s BoBo3M-JodoMEmo 65¢0bo BoGeMm®s MbsdgMmgzy gmmogdol
298my969d0m, MMIgE0oE 53059MmBOEGOL s Tgglsdsdgds 93MM3Me 1iEobsMEHgdL.

50boB0dbs300, MHMT Tglfogerowo 90bsgd0b, dEobsdg bMHsdo 56Ol GHMBLILBMZMM TEobaMy, Mog
960036936500 BOOL BoTMTomU 5dE Yo Mdsl.

Determining the water quality classification of some rivers of Kvemo Kartli according to hydrochemical
indicators./ N. Buachidze., L. Shavliashvili., E Bakradze., G. kuchava./ / Scientific Reviewed Proceedings of the IHM,
GTU. -2022. V. 132. —pp.57-63.—Georg.; Abst.: Georg., Eng., Rus.
The rivers Poladauri, Kazretula, Mashavera and Khrami were selected as the study subjects, since they are the main water
arteries of Eastern Georgia, particularly Kvemo Kartli, and are under a certain anthropogenic impact.

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

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

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

Omnpenejienne KJIACCHPUKAIMM KavecTBa BOAbI HEKOTOPhIX pek KBemo KapTim mo raapoxmMH4ecKuM
noka3arensim./byaunze H. C., llagnuamsunu JI. Y., Bakpamze E. ., Kyuasa I' .I1./ C6. Tpymos UT'M, I'TY - 2022. —
BhIm. 132 — ¢.57-63-.I'py3., Pe3.: I'py3., Auri., Pyc.
B cratee cyObexkTamm mccnenoBanus ObUIM BRIOpaHBI peku: Ilomamaypu, Kasperyma, Mamaepa u Xpamu T. K. OHH
SBIIIIOTCS. OCHOBHBIMH BOIHBIMH apTEepHUsSAMH BOCTOYHOH ['py3um, KOTOphIE HAXOIATCS IO OMpEeICHHBIM
AQHTPOIIOTEHHBIM JaBJeHHEeM. B cTraThe MMOIBEACHBI HTOTOBEIE MPHPOJOOXPAHHBIE PE3YIBTATH ATUX pek B mepuon 2015-
2020rr. IIpoObl anst aHaNM30B ONPENENSUIMCh THAPOXMMHUYECKHMMH MoKa3aresisiMu ((popMbl OHMOr€HHBIX 3JIEMEHTOB,
TsDKEIIbIe METAJUIbI, OCHOBHBIC MOHBI U (hHU3UKO-XMMHUYCCKMMUE mapamMeTpd (PH, 3JeKTponpoBOAUMOCTh, COJICHHOCTS, t,
pacTBopeHHBIH B Boje kuciaopoa-DO). Ha ocHoBaHMM MOTyYeHHBIX JaHHBIX OBLIA MPOU3BEJCHA OIICHKA IKOJIOTUICCKOTO
COCTOSIHUS €THX PEK.

C moMONIIBI0 TPEIOKESHHOTO YPAaBHCHUS W WHTETPAJIbHBIX XMMHYCCKHX I[OKa3aTreled (C ydeToM pPaMOYHOU
qupekTubl 0 Bojie-2000/60/EC) 6but onpeienieH moKo3aTelb 3arPe3HEH s PEK U KJIACC Ka4eCTBa BOJIBI.

Bce THNBI THAPOXUMHYECKUX W (UIUKO-XMMHUYCCKUX aHAIM30B OBUIM TPOBENCHBI C TIOMOIIIO COBPEMEHHBIX
METOJIOB, KOTOPBIE COOTBETCTBYIOT €BPOIICHCKUM CTaHIAPTaM.

Crnemyer OTMETHTD, YTO W3 HCCIECHOBAHHBIX PEK, peKa XpaMu SBISETCA TPAHCTPAHWIHON PEKO, YTO 3HAUYUTEIHHO
MOBBIIIAET aKTyaJIbHOCTH TAaHHOI paboTEHI.
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