
stu-s hidrometeorologiis institutis samecniero referirebadi SromaTa krebuli, t. 129, 2020 
SCIENTIFIC REVIEWED PROCEEDINGS OF THE INSTITUTE OF HYDROMETEOROLOGY OF THE GTU, V.129, 2020  

НАУЧНЫЙ  РЕФЕРИРУЕМЫЙ СБОРНИК ТРУДОВ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ ГТУ, Т. 129, 2020 
============================================================================== 

97 

obis raodenobas, narCenebis gamomwvevi ZiriTadi wyaroebis arsebobas, Segrovebuli 
narCenebis raodenobas, efeqturobas da sixSires, Sesabamisi teqnikis arseboba/ga-
moyenebas da a.S. am yvela monacemidan gamomdinare, Cves mier SemuSavebuli meTodo-
logiis gamoyenebiT, gamovTvaleT aralegaluri nagavsayrelebis warmoqmnis albaTo-
ba Seswavlil regionSi.  
 

UDC 504.064.2.001.18; 504.064.47; 519.257 

Study of the Probability of the Formation of Illegal Landfills in the High Mountainous Rural Territories 

of Mtskheta-Mtianeti Region./Dvalishvili N, Buachidze N./.Scientific Reviewed Proceedings of the IHM, 

GTU. - 2020 - vol.129 - pp.90-96. Georg.; Abst.: Georg., Eng., Rus. In this research, with the support of the 

local municipality, we’ve collected for Mtskheta-Mtianeti highland region the data showing: the number of 

population, existence of the main sources causing waste, the quantity, efficiency and frequency of waste 

collection, the relevant technic availability etc. Based on all these data by apply our methodology, we count a 

probability of existence of the illegal landfills that can exist in the region. 

  

УДК 504.064.2.001.18; 504.064.47; 519.257 

Исследование вероятности формирования незаконных свалок в высокогорных сельских районах 

Мцхета-Мтианетского региона./Двалишвили Н.Л., Буачидзе Н.С./ Науч. Реф. Сб. Труд. ИГМ ГТУ - 

2020. вып.129 - с.90-96. Груз.; Рез.: Груз., Англ., Рус. В данном исследовании при поддержке местных 

муниципалитетов для горной сельской местности региона Мцхета-Мтианети мы собрали следующие 

данные: численность населения, наличие основных источников, вызывающих отходы, количество, 

эффективность и периодичность сбора отходов, наличие соответствующей техники и т. д. На основании 

всех этих данных, с применением разработанной нами методологии, мы рассчитали вероятность 

существования незаконных свалок, которые могут образоваться в регионе. 
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naleqTa xelovnuri regulireba aris garkveul teritoriaze adamianis xelovnu-

ri Careva bunebriv procesebSi, romelic unda imarTebodes `garemos dacvis Sesaxeb 
saqarTvelos kanonis~ Sesabamisad. am kanonis bolo redaqciis (01.01.2017 w.)  I Tavis, 

me-5 muxlis  `2.b~ punqtis Tanaxmad, romelsac Seesabameba „garemos dacvis ZiriTadi 
principebi~-dan `mdgradobis principi~, aRniSnuli saqmianobis ganxorcielebisas sa-
SiSroeba ar unda eqmnebodes sazogadoebis ganviTarebas da uzrunvelyofili unda 
iyos garemosa da bunebrivi resursebis dacva Seuqcevadi raodenobrivi da xarisxob-
rivi cvlilebebisagan.  

aRmosavleT saqarTveloSi 1980-ian wlebSi warmoebuli naleqTa xelovnuri gazr-
dis (nxg) samuSaoebi garemoze zemoqmedebis masStabebiT bevrad Camouvardeboda 
msxvil dasaxlebaTa  (Tbilisi, rusTavi) garemoze zemoqmedebas transportisa da 
samrewvelo gamonabolqvis moculobis TvalsazrisiT, magram xangrZlivi da uwyveti 
zemoqmedebis Sedegad mas SeuZlia garkveuli cvlilebebis Setana iseTi mgrZnobiare 
elementebis msvlelobaSi, rogoricaa atmosferuli naleqebi, haeris sinotive da 
temperatura, zedapiruli Camonadeni, miwisqveSa wylebis done da sxv. 

klimaturi monacemebis Tanaxmad, hidrometeorologiis institutis nxg poligo-
nebisa da maT mimdebare teritoriebze, naleqTa sezonuri jamebis bunebrivi variaci-
ebi saSualod 20-25% farglebSi icvleba. amave dros dakvirvebis 10-wliani periodis 
ganmavlobaSi Catarebulma gamokvlevebma aCvena, rom wlis Tbil periodSi zemoqmede-
bis Sedegad naleqTa sezonuri jamebis gazrda sakvlev teritoriaze SesaZlebelia 
maqsimum 10-15%-iT, rac TiTqmis orjer naklebia maTi bunebrivi variaciis fargleb-
ze. amis gaTvaliswinebiT, naSromSi [1] miRebuli daskvnis Tanaxmad, SedarebiT xan-
mokle drois monakveTSi (5-10 weli) nxg samuSaoebs ar SeuZlia mniSvnelovani gavle-
nis moxdena bunebrivi garemos datenianebis reJimze. Tumca, axali teqnologiebis ga-
moyenebiT, naleqTa (wvimisa da setyvis) reJimis Sesacvlelad gamiznuli farTomasS-
taburi da xangrZlivi proeqtebis ganxorcielebis SemTxvevaSi SesaZlebelia moxdes 
am reJimis mdgradi cvlileba, rasac SeiZleba mohyves sacdel regionSi radiaciuli 
da siTburi balansis garkveuli transformireba. es, Tavis mxriv, gamoiwvevs region-
Si klimatis Sesabamis cvlilebas masTan dakavSirebuli ekologiuri SedegebiT [2], 
rac SeiZleba uaryofiTad aisaxos sazogadoebis ganviTarebaze da gamoiwvios mosax-
leobis ukmayofileba.  aRniSnuli sakiTxi detaluri samecniero ganxilvis sagnad 
unda iqces manam, sanam gadawydeba SerCeul regionSi makristalebeli reagentis ga-
moyenebiT farTomasStaburi zemoqmedebis samuSaoTa Catareba  naleqTa xelovnuri 
gamowvevis mizniT. am gamokvlevaSi gaTvaliswinebuli unda iyos rogorc garemos 
daWuWyianeba gamoyenebuli reagentebiT, aseve ekosistemebis adaptireba zemoqmedebis 
Sedegad Secvlil klimatur pirobebTan. 

rogorc cnobilia, 1961 wels saqarTveloSi, pirvelad yofil sabWoTa kavSirSi 
Seiqmna setyvis sawinaaRmdego samsaxuri. setyvasaSiSi Rrublebis dasamuSaveblad 
ori wlis ganmavlobaSi AgI-iT damuxtuli raketebi gamoiyeneboda. imis gamo, rom 
qveyanaSi vercxlis didi deficitia, xolo setyvis sawinaaRmdego samuSaoebi sul 
ufro da ufro met farTobs moicavda, sakavSiro organoebma gadawyvites aRniSnuli 
reagenti Secvliliyo toqsikuri iodovani tyviiT (PbI2), romelic 22 wlis ganmavlo-
baSi, 1963 wlidan 1984 wlis ivlisamde gamoiyeneboda sasoflo-sameurneo kulture-
bis setyvisagan dasacavad. cxadia, es qmedeba ewinaaRmdegeba `riskis Semcirebis 
Pprincips~ (Tavi I, muxli 5, punqti `2.a~), romlis mixedviTac saqmianobis subieqti 
Tavisi saqmianobis dagegmvisa da ganxorcielebisas valdebulia miiRos saTanado 
zomebi garemoze da adamianis janmrTelobaze mavne zemoqmedebis riskis Tavidan as-
acileblad an Sesamcireblad.  

 kaxeTSi garemos tyviiT SesaZlo gaWuWyianebis kontrolis mizniT Tbilisis 
saxelmwifo universitetis analizuri qimiis kaTedra zomavda tyviis Semcvelobas 
sawarmoo obieqtebisa da avtomagistralebidan moSorebiT, atmosferul haerSi da 
naleqebSi, kvebis produqtebSi, zedapirul da gruntis wylebSi. gazomvis Sedegebis 
Tanaxmad arc erT garemoSi tyviis momatebis raime saSiSi gadaxrebi ar aRniSnula.  
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1981-1984 wlebSi, rodesac gansakuTrebiT didi iyo iodovani tyviiT damuxtuli 

raketebis xarji, da mosaxleobam atexa gangaSi sisxlSi tyviis donis momatebis Se-

saxeb, saqarTvelos ssr mecnierebisa da teqnikis saxelmwifo komitetis xelmZRvane-

lobiT geologiis institutis laboratoriam damatebiTi kvlevebi Caatara kaxeTis 

regionSi. aRmoCnda, rom tyviis Semcveloba alaznis velis zedapirul da gruntis 

wylebSi 2,9 mkg/l-s Seadgenda, Setivnarebul da fskeris naleqebSi 25-22 mkg/g-s, mar-

cvleulSi 0.3-0.4 mkg-s,  1981-1983 wlis mosavlis RvinoebSi- 0-dan 11.5 mkg/l-mde da ar-

afriT ar gansxvavdeboda sxva regionebis monacemebisagan. laboratoriuli gazomve-

bis daskvnis mixedviT zogjer atmosferul haersa da naleqebSi tyviis Semcveloba 

fonur mniSvnelobaze maRali, xolo zdk-ze dabali iyo da adamianis janmrTelobis-

Tvis araviTar saSiSroebas ar warmoadgenda. miuxedavad miRebuli damaimedebeli 

daskvnebisa, gadawyvetilebis miReba, iodovani tyviis setyvis Rrublebis dasamuSa-

veblad gamoyenebis Sesaxeb, araswor nabijad SeiZleba CaiTvalos. daculi unda iy-

os garemos dacvis kanonis Tavi I-is, 5-e muxlis, `2.g~ punqtiT gansazRvruli prior-

itetulobis principi“, rac imas niSnavs, rom qmedeba, romelmac SeiZleba gamoiwvios 

uaryofiTi zegavlena garemoze da adamianis janmrTelobaze, SeiZleba Seicvalos 

sxva, naklebriskiani, Tundac ufro ZviradRirebuli qmedebiT. prioriteti eniWeba 

ukanasknels, Tu misi Rirebuleba ar aRemateba naklebadRirebuli qmedebiT miyenebu-

li ekologiuri zianis Sedegad zaralis anazRaurebis xarjebs. 

1979 wlidan, nxg samuSaoTa dawyebis Semdeg, hidrometeorologiis institutis 
mier ioris poligonsa da mis mimdebare sakontrolo teritoriebze sistematurad 
tardeboda, garemos daWuWyianebis kontrolis mizniT, saeqspedicio gazomvebi. 1981 
wlidan aRniSnul gazomvebs daemata xrami-faravnis poligonze periodulad Catare-
buli gazomvebic. es samuSaoebi gulisxmobda institutis specializebuli labora-
toriis TanamSromlebis mier, mZime liTonebis koncentraciis dadgenis mizniT, sin-
jebis aRebas haerSi, atmosferul naleqebSi, zedapirul wylebsa da niadagSi. anal-
izis Sedegad miRebuli monacemebiT gamovlenili iqna, rom garemos aRniSnul kompo-
nentebSi mZime liTonebis Semcveloba icvleba normis farglebSi da naleqTa xelov-
nuri gazrdis samuSaoebi ar axdens gavlenas maT koncentraciebze.  

am monacemebis dasazusteblad mogvianebiT, 2000 wlisTvis [1] damatebiT Catarda 
nxg samuSaoebSi gamoyenebul reagentSi Semavali elementebiT _ vercxliTa da iod-
iT bunebrivi garemos dabinZurebis axali Sefasebebi. aRniSnul iqna, rom atmosfero-
Si gafrqveuli vercxlis iodidi, mzis ultraiisferi gamosxivebis zegavleniT, ga-
nicdis swraf degradacias da 2-6 saaTis Semdeg iSleba Semadgenel elementebad. ma-
Ti saSualo koncentracia haerSi, msoflios sxvadasxva regionSi Catarebuli gazom-
vebis Tanaxmad, zemoqmedebis dReebSi icvleba SualedSi (1.1-2.4).10-7 mg/m, xolo maqsi-
maluri koncentracia erTjeradi zemoqmedebis areSi Seadgens (1.6-1.8) .10-5 mg/m, rac 5 
rigiT naklebia normatul dokumentebiT orive elementisTvis (Ag da I) dasaSveb kon-
centraciaze.  

amrigad, ioris poligonis funqcionirebis SemTxvevaSi 16.8 g AgI-is Semcveli 
setyvasawinaaRmego raketa `alazanSi~ gamoyenebuli reagentiT sargeblobis dros 
garemos mniSvnelovani daWuWyianeba mosalodneli iqneba aTasobiTi  wlis Semdeg [1], 
ra droSic kacobrioba Rrublebze zemoqmedebisaTvis, SesaZlebelia, sul sxva teq-
nologiebze gadavides. rac Seexeba zamTris periodSi mTian regionebSi nxg samuSao-
Ta sistematurma  da xSirma gamoyenebam SeiZleba mosaxleobis mxridan uaryofiTi 
reaqcia gamoiwvios gzebze didTovlobis DSedegad satransporto mimosvlis garTu-
lebis gamo. 

ukanasknel xanebSi erT-erTi umniSvnelovanes problemas warmoadgens garemos 
dacva iseTi fizikuri faqtorebisagan, rogoricaa: xmauri, vibracia, ultrabgera, 
eleqtromagnituri gamosxiveba, radiaciis zemoqmedeba (Tavi VIII, muxli 29, punqtebi 
~1.b~ da `1.g~).  
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setyvis sawinaRmdego samuSaoebis mimdinareobis periodSi kaxeTis mosaxleobaSi 
gavrcelda mosazreba radiolokaciuri sadgurebiT ganpirobebuli radiaciuli fo-
nis momatebis Sesaxeb. meteorologiuri radiolokatori (mrl) radiaciis gamosxive-
bis ara, magram radiosixSiris eleqtromagnituri velebis (emv) gamosxivebis ZiriTa-
di wyaros ki namdvilad warmoadgens. Tumca radiolokaciuri sistemebis mier Seq-
mnili eleqtromagnituri signali principulad gansxvavdeba sxva wyaroebis gamosxi-
vebisagan, rac gamowveulia imiT, rom antenis periodulad sivrceSi gadaadgileba 
iwvevs gamosxivebis sivrciT wyvetilobas. gamosxivebis droSi wyvetiloba ki ganpi-
robebulia gamosxivebaze radiolokatoris muSaobis ciklurobiT. mag. mrl-is jamu-
ri namuSevari droiTi wyvetilobiT (30 wT gamosxiveba, 30 wT _pauza) dReRameSi 12 
saaTs ar aRemateba, maSin, rodesac aeroportebis rl sadgurebi umetes SemTxvevaSi 
dReRamur reJimSi muSaobs. wriuli mimoxilvis maxvilad mimarTuli antenebis gamo-
yeneba iwvevs zemaRali sixSiris diapazonis eleqtromagnituri gamosxivebis intensi-
vobis mniSvnelovnad gazrdas da qmnis garemoSi energiis nakadis maRali simkvrivis 
didi daZabulobis zonebs, rac gansakuTrebiT araxelsayrel pirobebs uqmnis aerop-
ortis maxloblad ganTavsebul sacxovrebel raionebs [3]. 

rac Seexeba naleqTa xelovnuri regulirebis samuSaoebSi gamoyenebuli zemaRa-
li sixSiris meteorologiuri radiolokatorebis gamosxivebas, janmrTelobisTvis 
sazianoa mxolod antenis gamosxivebis areSi moxvedrisas ramdenime aTeuli metris 
manZilze, sakmaod xangrZlivi drois ganmavlobaSi. es problema moxsnilia, radgan 
mrl sadgurebi SemaRlebul adgilebzea ganTavsebuli da antena horizontis dabla 
arasodes ar eSveba. amasTan erTad sistematurad izomeba gamosxivebis simkvrive, ra-
Ta dasaSveb normas ar gadaaWarbos.  

atmosferul procesebze zemoqmedebis kidev erT samarTlebriv aspeqts warmoad-

gens mezobel qveynebs Soris  naleqTa teritoriuli gadanawilebis sakiTxi, rome-

lic regulirdeba garemos dacvis sferoSi kompetenciaTa gamijvnis kriteriumiT 

(Tavi IV, muxli 12, punqti `1.g~). 

aRmosavleT saqarTvelos teritoriaze wlis Tbil periodSi naleqwarmomqmneli 
procesebis SemoWras umeteswilad adgili aqvs dasavleTidan. am periodSi naleqis 
momcemi saRrublo sistemebis gadaadgileba xdeba saqarTvelodan azerbaijanis mi-
marTulebiT. naleqTa xelovnurma gazrdam zafxulis konveqciuri Rrublebidan Se-
saZloa sazogadoebis nawilSi gamoiwvios protesti imis gamo, rom saqarTvelo nxg 
samuSaoebiT TiTqos `iTvisebs~ wvimis im raodenobas, romelic bunebrivad unda mo-
suliyo mis aRmosavleTiT mdebare teritoriebze. specialistebs Soris am sakiTxze 
dava TiTqmis dasrulebulia, radganac rogorc Teoriulad [4], ise savele dakvirve-
bebiTac [5] dadgenilia, rom frontaluri procesebis dros haeris moZrav masaSi 
xdeba naleqwarmomqmneli procesebis swrafi regeneracia sxvadasxva fizikuri Tvise-
bebis mqone haeris masebis intensiuri Serevis Sedegad. am masStaburi procesebis 
fonze calkeuli raionis farglebSi Rrublis naleqwarmomqmnel meqanizmze loka-
luri zemoqmedeba ver axdens SesamCnev gavlenas naleqTa generirebasa da gamoyofa-
ze mTliani regionis masStabiT.  rac Seexeba haeris calkeul masaSi warmoqmnili 
Sidamasiuri konveqiuri Rrublebidan naleqebis gamowvevas, romelTa wili aRmosav-
leT saqarTvelos pirobebSi 30-40%-s Seadgens [6], zemoqmedebam SesaZlebelia mar-
Tlac gamoiwvios garkveuli cvlileba naleqTa teritoriul ganawilebaSi kavkasi-
onis samxreT ferdobebiT dakavebul am regionSi. Tumca saerTaSoriso TanamSrom-
lobis farglebSi analogiuri samuSaoebis gagrZeleba istoriuli saingilos teri-
toriaze azerbaijansac sasikeTod waadgeboda mingeCauris wyalsacavis wylis dama-
tebiTi resursebiT Sevsebis gamo. aqve isic unda aRiniSnos, rom SromaSi [5] miRebu-
li Sedegi, kaxeTis raionebSi setyvasTan brZolis samuSaoTa sezonur naleqebze um-
niSvnelo gavlenis Sesaxeb, miuTiTebs imaze, rom nxg samuSaoebSi erTi rigiT nakle-
bi koncentraciiT reagentis dozireba optimaluria Rrublis garkveul stadiaze na-
leqTa stimulirebisaTvis, 1 rigiT gazrdili dozireba ki iwvevs naleqwarmomqmneli 
procesebis CaxSobas. rac Seexeba civ periodSi samxreT kavkasiis qveynebs Soris na-
leqTa gadanawilebis problemas nxg samuSaoTa Catarebis SemTxvevaSi, azerbaijanis-
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Tvis naklebad aqtualuria saqarTvelos mimdebare raionebSi Tovlis simciris gamo, 
xolo somxeTisaTvis sakiTxi moiTxovs damatebiT gamokvlevas. 

amrigad, daskvnis saxiT SeiZleba iTqvas, rom bunebis dacvis Sesaxeb saqarTve-
los kanonis `garemoze zemoqmedebis Sefasebis principis~ Tanaxmad (Tavi I, muxli 5, 
punqti `2.k~) subieqti Tavisi saqmianobis proeqtirebis an dagegmvis SemTxvevaSi val-
debulia gaiTvaliswinos da Seafasos am saqmianobis SesaZlo zemoqmedeba garemoze 
kanoniT dadgenili wesiT. kerZod, naleqTa xelovnuri regulirebis mizniT farTo-
masStaburi zemoqmedebis samuSaoebis dawyebamde detalurad unda iqnas gamokvleu-
li rogorc garemos daWuWyianeba gamoyenebuli reagentebiT, aseve ekosistemebis ad-
aptireba zemoqmedebis Sedegad Secvlil klimatur pirobebTan. daculi unda iyos 
mosaxleoba fizikuri faqtorebis (eleqtromagnituri an radiaciuli gamosxiveba) 
uaryofiTi zemoqmedebisagan. mogvarebuli unda iqnas mezobel qveynebs Soris  na-
leqTa teritoriuli gadanawilebasTan dakavSirebuli problemebi da sxv. 
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6. javaxiSvili S. atmosferuli naleqebi saqarTvelos teritoriaze. Tsu 

gamomcemloba, Tbilisi, 1981, gv. 61-63. 
 

 

uak. 551.583 
naleqTa xelovnuri regulirebis samuSaoTa Catarebis samarTlebrivi aspeqtebi. 
/kapanaZe n., beritaSvili b., cincaZe T./.stu-is hmi-is samecn. ref. Sr. kreb. – 2020. - 
t.129. - gv.97-101. - qarT.; rez.: qarT., ingl., rus. naleqTa xelovnuri regulireba aris 
garkveul teritoriaze adamianis xelovnuri Careva bunebriv procesebSi, romelic 
unda imarTebodes `garemos dacvis Sesaxeb saqarTvelos kanonis~ Sesabamisad. dadge-
nili iqna, rom xanmokle drois monakveTSi (5-10 weli) naleqTa xelovnuri gazrdis 
(nxg) samuSaoebs ar SeuZlia mniSvnelovani gavlenis moxdena bunebrivi garemos da-
tenianebis reJimze. 16.8 g AgI-is Semcveli setyvasawinaaRmego raketiT sargeblobis 
dros garemos mniSvnelovani daWuWyianeba mosalodneli iqneba aTasobiTi  wlis 
Semdeg. rac Seexeba iodovan tyviis gamoyenebas setyvis Rrublebis dasamuSaveblad, 
miuRebeli aRmoCnda misi toqsikurobis gamo. garemos dacvis Sesaxeb kanonis Tana-
xmad, mosaxleoba daculi unda iyos iseTi fizikuri faqtorebisagan, rogoricaa 
eleqtromagnituri an radiaciuli gamosxiveba. aseve mniSvnelovania, nxg samuSaoebis 
SesaZlo Catarebis SemTxvevaSi, mezobel qveynebs Soris naleqTa teritoriuli 
gadanawilebasTan dakavSirebuli problemebis mogvareba.  
 
UDC. 551.583 

The legislative aspects of precipitation artificial modification activities. /Kapanadze N., Beritashvili B., 

TsintsadzeT./.Scientific Reviewed Proceedings of the IHM, GTU. - 2020 - vol.129 - pp.97-101. Georg.; Abst.: 
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Georg., Eng., Rus. The precipitation artificial modification means human interference in natural processes on 

definite territory, which would be ruled under “Georgian law on Environmental Protection”. It has been 

ascertained that during short period (5-10year) weather modification couldn’t significantly impact on moisture 

regime of natural environment. The significant environmental pollution using 16.8gr AGI untihail missiles 

would be expected after thousands of years. As for lead iodide using for hail clouds, it turned out to be 

unacceptable because of its toxicity. According to the Law on Environment protection the population must be 

protected from such physical factors as are electromagnetic or radioactive radiation. Also it is important to 

settle problems between neighboring countries which may be raised during weather modification activities.   

 

УДК. 551.583 
Правовые аспекты проведения работ по искусственному регулированию осадков./Капанадзе Н.И.,  

Бериташвили Б.Ш., Цицадзе Т.Н./Науч. Реф. Сб. Труд. ИГМ ГТУ - 2020. вып.129 - с.97-101. Груз.; 

Рез.: Груз., Англ., Рус. Искусственное регулирование осадков (ИРО) на определенной территории есть 

вмешательство в природные процессы. При их проведении необходимо руководствоваться  „законом 

Грузии об охране окружающей среды“. Установлено, что за короткий период времени (5-10лет) работы 

по увеличению осадков не могут значительно повлиять на естественный режим влажности окружающей 

среды. При использовании противоградовых ракет содержащих AgI (16.8 г) загрязнение может стать 

значительным только через тысячу лет. Что касается ракет с PbI2, их применение не желательно из-за 

токсичности. Согласно закона об окружающей среде население должно быть защищено от вредного 

лектромагнитного и радиационного излучений. При проведении работ по ИРО необходимо согласование 

с соседними государствами по территориальному распределению осадков.   
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