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uak 551. 583 
monografiaSi warmodgenilia hidrometeorologiis institutis mier naleqTa xe-

lovnuri gazrdis mizniT 1979-1990 wlebSi warmoebul samuSaoTa mTeli speqtri. Ses-
wavlilia aRniSnul samuSaoTa Casatareblad SerCeuli iorisa da xrami-faravnis 
poligonebisTvis reliefi, niadagebi, klimaturi zonebi, mcenareuli safari da sxv., 
rac momavalSi saWiro iqneba wylis resursebis marTvis modelebis asagebad. SemoTa-
vazebulia aRniSnul samuSaoTa istoria, organizacia, gamoyenebuli teqnologia, na-
leqTa xelovnuri gazrdis fizikuri safuZvlebi da Rrublebze zemoqmedebis Catare-
bisa da efeqturobis kontrolis meTodebi. mocemulia sakvlev poligonebze 1979-1990 
wlebSi Catarebul naleqTa xelovnuri gazrdis eqsperimentul samuSaoTa Semajame-
beli Sedegebi.  

ganxilulia aRmosavleT saqarTveloSi naleqTa xelovnuri regulirebis samuSa-
oTa aRdgenis perspeqtivebi, r/l dakvirvebebisa da RrublebSi reagentis Setanis 
axali teqnologiebis danergvis, aseve dakvirvebis monacemTa miRebis, damuSavebisa 
da arqivirebis Tanamedrove meTodebis gaTvaliswinebiT. dasabuTebulia naleqTa xe-
lovnuri gazrdis samuSaoTa CarTvis mizanSewoniloba aRmosavleT saqarTveloSi 
wylis integrirebuli marTvis samomavlo sistemaSi. SemoTavazebulia sabazro ekon-
omikis pirobebSi nxg samuSaoTa axali formiT ganxorcielebis savaraudo blok-sqe-
ma da is samarTlebrivi aspeqtebi, rasac SesaZloa Seicavdes aRniSnuli samuSaoebi. 

UDC 551.583 

The cloud seeding complete activities conducted by the Institute of Hydrometeorology during 1979-90 

years is presented in the monograph. In order to accomplish mentioned activities for selected Iori and Khrami-

Paravani polygons the relief, soils, climatic zones, vegetation cover and etc. have been studied. The following 

is discussed in presented monograph: history of activities, organization and used technology, physical 

substantiation of cloud seeding research and methods to carry out and control weather modification experiment. 

Furthermore summary of weather modification experiment results carried out on selected polygons in 1979-90 

years. 

The restoration outlook of cloud seeding activities has been drown considering radiolocation observation 

and introduction of seeding reagent new technologies, also modern techniques of database processing in 

Eastern Georgia. The involvement expediency of precipitation artificial increasing by cloud seeding in Eastern 

Georgia in water integrated management future system has been justified. The probabilistic scheme of 

precipitation artificial increasing by cloud seeding under market economy and legislative aspects of mentioned 

activities have been proposed. 

УДК. 551. 583 

В монографии представлен весь спектр работ по искусственному увеличению осадков, проведенных 

Институтом Гидрометеорологии в 1979-1990 гг. Изучены рельеф почва, климатические зоны и 

растительный покров Иорского и Храм-Параванского полигонов, выбранных для проведения указанных 

работ, что необходимо для построения  моделей управления водными ресурсами.  Предложена история, 

организация, технология, физические основы искусственного увеличения осадков и методы проведения 

и контроля эффективности воздействия на облака указанных работ. Даны итоговые результаты 

экспериментальных работ по искусственному увеличению осадков, проведенных в 1979-1990 гг. на 

исследуемых полигонах.  

Рассмотрены перспективы восстановления работ по искусственному регулированию осадков на 

территории Восточной Грузии. Внедрение новых автоматизированных систем радиолокационных 

наблюдений. Обоснована целесообразность включения работ по искусственному увеличению осадков в 

будущие системы интегрированного регулирования водных ресурсов в Восточной Грузии. В условиях 

рыночной экономики предложена возможная блок-схема осуществления  работ по искусственному 

увеличению осадков по новой форме и правовые аспекты предлагаемых работах. 
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winasityvaoba 

ganvlili saukunis meore naxevris dasawyisidan hidrometeorologiaSi mkveTrad 

gaizarda interesi naleqwarmomqmneli procesebis Seswavlisadmi, rac ganpirobebuli 

iyo meore msoflio omis dasrulebis Sedegad gamoTavisuflebuli teqnikis (radi-

olokatorebi, TviTmfrinavebi, saartilerio danadgarebi) xelmisawvdomobiT Rru-

belTa gamosakvlevad. erT-erTi qveyana, romelSic intensiurad daiwyo Rrublebisa 

da naleqebis Seswavla maTze xelovnuri zemoqmedebis mizniT, aSS Semdeg iyo sabWo-

Ta kavSiri, sadac wamyvani adgili saqarTvelos ekava. kerZod, 1953 wels saqarTve-

los mecnierebaTa akademiis geofizikis institutma daiwyo alaznis velze konveqci-

uri Rrublebis Seswavla, ris Sedegadac 1959 wels aRniSnul teritoriaze Seiqmna 

ssrk-Si pirveli setyvasTan brZolis samsaxuri. ramdenime wlis Semdeg analogiuri 

samuSaoebi daiwyo qvemo qarTlis teritoriaze sakavSiro hidrometsamsaxuris amier-

kavkasiis samecniero-kvleviTi institutis (amJamad saqarTvelos teqnikuri universi-

tetis hidrometeorologiis instituti) samecniero-meToduri xelmZRvanelobiT. ze-

moT xsenebuli orive operatiuli qvedanayofi emsaxureboda setyvasTan brZolis amo-

canas da maTi potenciali naleqTa xelovnuri gamowvevis saqmeSi mxolod ramden-

jerme iqna epizodurad gamoyenebuli 1970-iani wlebis dasawyisSi kaxeTSi Zlieri 

gvalvis dros. 

1971 wels ssrk mTavrobis mier miRebuli iqna dadgenileba sevanis tbis auzSi na-

leqTa xelovnuri gazrdis (nxg) samuSaoTa gaSlis Sesaxeb. am samuSaoebSi sakavSiro 

hidrometsamsaxuris wamyvan kvleviT dawesebulebebTan erTad CaerTo amierkavkasiis 

samecniero-kveviTi hidrometeorologiuri institutic. Msavele bazaAganTavsda tbis 

samxreT sanapiros centralur nawilSi, romelic aRiWurva radiolokatoriT. mis 

gankargulebaSi Sedioda ramdenime saartilerio danadgari da naleqmzomi qseli. se-

vanis tbis auzSi konveqciur Rrublebze zemoqmedebis sistematuri eqsperimentebis 

Catareba v. lominaZis xelmZRvanelobiT daiwyo 1973 wels, Tumca sxvadasxva Semsru-

lebel organizaciasTan koordinaciis xarvezebis gamo samuSaoTa efeqturoba sasur-

velze naklebi iyo.D 

naleqTa xelovnuri gazrdis samuSaoTa axali etapi hidrometeorologiis insti-

tutSi daiwyo 1978 wlidan, rodesac akad. g.svaniZis xelmZRvanelobiT institutma, se-

vanis tbaze miRebuli gamocdilebis gaTvaliswinebiT, gaSala sacdel-sawarmoo samu-

Saoebi md.ioris auzSi sionisa da Tbilisis wyalsacavebis wylis resursebis gazr-

dis mizniT. samuSaoebi tardeboda setyvasTan brZolis gasamxedroebuli samsaxuris 

xelSewyobiT r/l da saraketo teqnikis gamoyenebiT. sacdeli teritoriis farTobi 

Seadgenda 1000 km2. poligoni aRiWurva 2 radiolokatoriT, 4 sacecxle wertiliT, na-

leqmzomi qseliTa da hidrometruli danadgarebiT. Kkonveqciur Rrublebze zemoqme-

debis eqsperimentebi tardeboda 1979-dan 1991 wlamde. 1981-1985 ww. periodSi zemoqmede-

ba saartilerio teqnikis gamoyenebiT tardeboda agreTve institutis xrami-faravnis 

poligonzedac 2000 km teritriaze. ioris poligonze miRebuli masalebis analizis 

Sedegad dadgenil iqna sacdel teritoriaze konveqciuri Rrublebidan naleqTa 10-15 

%-iT gazrdis potenciuri SesaZlebloba. 

proeqti, romlis Sesruleba institutSi erT-erT prioritetul mimarTulebad 

iTvleboda da moicavda rogorc savele eqsperimentebs, ise Teoriul samuSaoebs ze-

moqmedebis efeqturobis dadgenis sakiTxebze, sabolood Sejamebuli iqna 1995 wels. 

amis Semdeg instituti gadaerTo klimatis globalur daTbobasTan dakavSirebuli 

problemebis damuSavebaze, maT Soris calkeuli mdinareebis auzebSi wylis resurse-

bis integrirebuli menejmentis sakiTxebze da nxg samuSaoebi 20 wlis manZilze TiT-

qmis miviwyebuli iqna. Tumca, rodesac 2016 wels saqarTvelos teqnikur universitet-

Si dasmuli iqna amocana qveynis teritoriaze hidrometeorologiuri procesebis mo-
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nitoringis sistemis Seqmnis Sesaxeb, gaCnda idea mis sawyis etapze sacdeli samuSao-

ebi Catarebuliyo md, ioris auzSi, sadac wylis resursebis integrirebuli marTvis 

sakiTxebTan erTad Semowmebuli iqneboda am resursebis Sevsebis SesaZlebloba Rru-

blebze xelovnuri zemoqmedebis gziT. man ganapiroba interesis ganaxleba saqarTve-

loSi 4 aTeuli wlis win wamowyebuli nxg samuSaoebis mimarT, ramac moiTxova 12 

wlis manZilze sakmaod intensiurad warmoebuli samuSaoTa Sedegebis Tavmoyra, gaan-

alizeba da calke naSromis saxiT warmodgena. avtorebi imeds gamoTqvamen, rom es na-

biji dadebiT wvlils Seitans saqarTveloSi wylis resursebis integrirebuli me-

nejmentis problemebis daZlevaSi, rac mimdinare saukunis bolosTvis klimatis 

prognozirebul cvlilebasTan adaptirebis erT-erTi qmediTi gza iqneba. 
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Sesavali 

naleqwarmomqmneli procesebis mecnierulad dasabuTebuli pirveli gamokvlevebi 

Catarebuli iqna 1930-iani wlebis Sua periodSi t.berJeronisa (1935) da v.findaizenis 

(1938) mier. imave wlebSi xelovnuri dawvimebis problemaze samuSaos awarmoebda le-

ningradis eqsperimentuli meteorologiis instituti v.obolenskis xelmZRvanelobiT 

[1]. Mmeore msoflio omis dawyebasTan dakavSirebiT aRniSnul dargSi gamokvlevebi 

Sewyda da maTi ganaxleba daiwyo 1946 wlidan v.Seferisa da b.vonegetis mier saRrub-

lo kameraSi mSrali yinulisa (CO2) da iodovani vercxlis (AgI) yinulwarmomqmneli 

Tvisebebis aRmoCenis Semdeg. am nivTierebaTa naleqwarmomqmnel procesebze efeqturi 

zemoqmedebis dadgenis Sedegad 1948 wlidan Rrublebze xelovnuri zemoqmedebis sa-

muSaoebi daiwyo amerikis SeerTebul StatebSi, safrangeTSi, italiaSi, avstraliaSi, 

kanadaSi da sxv. amave dros sagulisxmoa, rom aSS-Si pirvel wlebSi es samuSaoebi 

miznad isaxavda siera-nevadas mTebSi naleqTa xelovnur gazrdas miwiszeda saaeroz-

olo generatorebis gamoyenebiT kaliforniis sarwyav sistemebSi wylis resursebis 

Sesavsebad da hidroeleqtrosadgurebze energiis gamomuSavebis asamaRleblad, xo-

lo safrangeTsa da italiaSi – setyvis procesebis Sesustebas an Tavidan acilebas 

mcire raketebisa da saaerozolo generatorebis gamoyenebiT. 1960-ian wlebSi xsene-

bul samuSaoTa masStabebi gaizarda da moicva aTeulobiT qveyana evropis, aziis, 

samxreT amerikisa da afrikis kontinentebze. isic aRsaniSnavia, rom naleqTa xelov-

nuri gazrdis samuSaoebiT dakavebuli farTobebi 2 rigiT aRemateboda setyvasTan 

brZolis samuSaoebiT dakavebul farTobebs [2]. 

Yyofil sabWoTa kavSirSi naleqwarmomqmnel procesebze zemoqmedebis samuSaoebi 

daiwyo 1957 wels ukrainaSi (Tovlis safaris xelovnuri gazrda TviTmfrinavis ga-

moyenebiT) da 1959 wels saqarTveloSic (setyvasTan brZola saraketo teqnikis gamo-

yenebiT). mogvianebiT setyvasTan brZolis samuSaoebi gavrcelda amierkavkasiisa da 

Sua aziis sxva respublikebSic, moldaveTisa da Crdilo kavkasiis regionebSi. 1980-

ian wlebSi saqarTveloSi setyvis sawinaaRmdego samuSaoebi tardeboda 1 mln ha, anu 

10 000 km2 teritoriaze. 

Nnxg sistematiur saqmianobaSi hidrometeorologiis instituti CaerTo 1972 wli-

dan, rodesac ssrk mTavrobis dadgenilebiT sakavSiro hidrometsamsaxurs daevala 

Rrublebidan naleqTa xelovnuri gazrdis samuSaoTa Catareba sevanis tbis auzSi. 

am saqmianobaSi, romelsac saTaveSi Caudga akad.Ee.fedorovi, CarTuli iyo sakavSiro 

hidrometsamsaxuris 10-mde wamyvani samecniero instituti da organizacia. romelsac 

regularuli organizaciis statusi gaaCnda. sevanis tbis auzSi eqsperimentebis Cat-

reba v.lominaZis xelmZRvanelobiT daiwyo 1973 wlidan da zemoqmedebis sxvadasxva 

teqnologiebis gamoyenebiT gagrZelda 1990 wlamde. 

sevanis tbis auzSi warmoebuli samuSaoebis pirveli wlebis gamocdilebam safuZ-

veli Seuqmna 1977 wels hidrometeorologiis institutis direqtors akad. g.svaniZes 

daesva amocana nxg samuSaoebis gaSlisa md.ioris auzSi, sadac sionis wyalsacavi 

wyalSemkrebis rols Seasrulebda damatebiTi naleqebisaTvis da gazrdida mdinaris 

resursebis gamoyenebis efeqturobas irigaciaSi, hidroenergetikasa da urbanul me-

urneobaSi. 1977 wlis dasawyisSi g.svaniZis xelmZRvanelobiT mfrinavi laboratoriis 

ИЛ-14 gamoyenebiT md.ioris, aragvisa da liaxvis auzebSi Catarda naleqTa gamowvevi-

saTvis resursuli Rrublebis winaswari Sefaseba, romlis Sedegebsac gaecno im 

droisaTvis nxg dargSi sabWoTa kavSiris wamyvani organizacia _ ukrainis hidrome-

tinstituti. Mmisma xelmZRvanelobam mxari dauWira amierkavkasiis hidrometinstitu-

tis iniciativas aRmosavleT saqarTveloSi naleqTa xelovnuri gazrdis samuSaoTa 

gaSlis Taobaze. rac mTavaria, imave dros ideam mowoneba daimsaxura rogorc saqar-
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Tvelos xelmZRvanelobis mxridan (e.SevardnaZe), ise sakavSiro hidrometsamsaxuris 

mxridan (akad. i.izraeli). 

1977 wels saqarTvelos kompartiis centraluri komitetisa da ministrTa sabWos 

mier miRebuli iqna dadgenileba naleqTa xelovnuri gazrdis sacdel-sawarmoo sa-

muSaoTa Catarebis Sesaxeb (danarTi 1), romliTac amierkavkasiis samecniero-kvleviT 

hidrometeorologiur instituts daevala nxg samuSaoTa warmoeba md.ioris auzis 

zemowelSi maTi Semdgomi gafarToebis perspeqtiviT mdinareebis aragvis, qsnis, li-

axvisa da iltos auzebSi, agreTve xrami-faravnis wyalSemkrebSi. 

1976 wels q.boulderSi (aSS) RrubelTa fizikis saerTaSoriso konferenciaSi sa-

qarTvelos delegaciis (a.qarcivaZe, T.gziriSvili, a.okujava.Bb.beritaSvili) monawi-

leobis Sedegad miRebuli informaciis, agreTve sxva literaturuli wyaroebis ga-

moyenebiT g.svaniZisa da b.beritaSvilis mier 1977 wels momzadda msoflioSi naleq-

Ta xelovnuri gazrdis problemis mimoxilva [2], xolo 1978 wels institutSi Sedge-

nili iqna md.ioris auzSi naleqTa xelovnuri stimulirebis samuSaoTa Catarebis 

teqnikur-ekonomikuri dasabuTeba [3]. 

danarT 1-Si moyvanili dadgenilebis gaTvaliswinebiT sakavSiro hidrometsamsa-

xurma savele eqsperimentuli bazis Sesaqmnelad instituts gamouyo 28 saStato er-

Teuli, 2 radiolokatori, moZravi meteorologiuri sadguri da sxva teqnikuri aR-

Wurviloba, TianeTis raionis teritoriaze institutis mier SerCeul adgilze (gor-

Sevardnis seri sof.Tolenjis maxloblad) gauforma 4 ha miwis nakveTi, setyvasTan 

brZolis gasamxedroebulma samsaxurma uzrunvelyo saStato erTeulebis dakompleq-

teba Sesabamisi kvalifikaciis TanamSromlebiT, agreTve 4 sacecxle wertilis mow-

yoba da aRWurva saraketo teqnikiT. institutis xelmZRvanelobiT Tbilisi-TianeTis 

gzatkecilidan poligonamde moyvanil iqna saavtomobilo gza da eleqtromomarage-

bis xazi, aSenda sakomando punqtisa da sacxovrebeli saxlebis Senobebi, sxva dam-

xmare nagebobani, moewyo 32 erTeulisagan Semdgari naleqmzomi qseli da 3 hidro-

logiuri saguSago. poligonze sistematurad miiReboda aerosinoptikuri informacia, 

moqmedebda radiokavSiri institutTan da sacecxle wertilebTan, muSaobda sasadi-

lo. poligonis sxvadasxva adgilze damontaJebuli r/l sadgurebi МРЛ-5 da МРЛ-2 

uzrunvelyofdnen sakomando punqts informaciiT atmosferoSi konveqciuri procese-

bis ganviTarebis Sesaxeb 100 km radiusSi. Yyovelive aman SesaZlebeli gaxada Rrub-

lebze zemoqmedebis eqsperimentebi dawyebuliyo 1979 wels. ioris poligonis saerTo 

xedi mocemulia suraTze 1. 

  
 

sur. 1. ioris poligonis saerTo xedi  
 

ioris poligonTan erTad konveqciur Rrublebidan nxg samuSaoebi 1981-1985 ww. pe-

riodSi tardeboda hidrometeorologiis institutis xrami-faravnis poligonzec. 
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sof. radionovkis (faravniს tbis) maxloblad 1960 wlidan arsebobda institutis sa-

vele baza. poligoni dakompleqtda radiolokatoriT МРЛ-2-iT da sazenito qvemexe-

biT KC-19 aRWurvili 6 sacecxle wertiliT, romelTagan 5 ganlagebuli iyo farav-

nis tbis auzSi, xolo erTi walkis wyalsacavis auzSi. Aaerosinoptikuri informa-

cia miiReboda setyvasTan brZolis TeTriwyaros sakomando punqtidan. Nnaleqebi sac-

del teritoriaze izomeboda mxolod radionovkis meteosadgurze, romelic awarmo-

ebda agreTve dakvirvebebs faravnis tbis donis cvalebadobaze. Kkonveqciur Rrub-

lebze zemoqmedebis efeqti fasdeboda radiolokatoris ekranze RrubelTa radioeq-

os fotomonacemTa meSveobiT. radiolokatori uzrunvelyofda informaciis miRebas 

zemoqmedebaqmnili da sakontrolo Rrublebis Sesaxeb 100 km radiusSi. xrami-farav-

nis poligonis saerTo xedi mocemulia sur. 2-ze. 

 
sur. 2. faravnis poligonis saerTo xedi 

 

iorisa da xrami – faravnis poligonebze Catarebuli gamokvlevebis dadebiTma 

Sedegebma SesaZlebeli gaxada damuSavebuli meTodika 1987 wlidan danergiliyo nxg 

sawarmoo samuSaoebis praqtikaSi setyvasTan brZolis samsaxuris gasamxedroebul 

qvedanayofebSi. 1989 wels es samuSaoebi tardeboda aRmosavleT saqarTveloSi 5 aT-

as km2 farTobze, magram 1991 wlidan qveyanaSi mdgomareobis Secvlam maTi SeCereba 

gamoiwvia. 

1990 wlidan institutSi dagegmili iyo samuSaoTa gaSla ioris poligonze zam-

Tris saRrublo sistemebidan naleqTa xelovnuri gazrdis eqsperimentebis Casata-

reblad. moskovis centraluri aerologiuri observatoriis (ЦАО) xelSewyobiT, 1991 

wlis dasawyisSi, ioris poligonze atanili iqna distanciurad samarTavi miwispira 

saaerozolo generatorebis 30 kompleqti, magram ssrk daSlis procesma SeuZlebeli 

gaxada am saqmianobis, iseve rogorc nxg dargSi sxva gegmebis ganxorcieleba 1992 

wlidan. 
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Tavi 1. sacdeli teritoriebis daxasiaTeba 

1.1. sacdeli teritoriebis SerCeva 

msoflios meteorologiuri organizaciis (mmo-WMO) naleqTa gazrdis Semajame-

beli dokumentis [4] Tanaxmad naleqTa xelovnuri gazrdis samuSaoTa Casatareblad 

SerCeuli teritoria unda akmayofilebdes Semdeg moTxovnebs: 

 poligonis funqcionireba unda emsaxurebodes qveynis prioritetul interesebs, 
anu naleqTa xelovnuri gazrda unda sargeblobdes mTavrobis mxardaWeriT da am 
mimarTulebiT warmoebuli saqmianoba unda mimdinareobdes mTavrobis xelSewyo-
biT; 

 poligoni unda mdebareobdes naxevrad aridul klimatur zonaSi da xasiaTdebo-
des Rrublianobisa da naleqebis sakmaod regularuli maCveneblebiT. (mmo am 
TvalsazrisiT metad xistia _ saSualo wliuri Rrublianoba 0.2-ze meti da na-
leqTa wliuri jami –aranakleb 250 mm); 

 sacdeli da sakontrolo teritoriebis saerTo farTobi, sakmaod Tanabrad gan-
Tavsebuli naleqmzomi qseliT, unda Seadgendes daaxloebiT 50 000 km2; 

 naleqmzomi sadgurebis umetesobas unda gaaCndes 10 welze meti xangrZlivobis 
uwyveti dakvirvebis rigi; 

 aucilebelia sacdel da sakontrolo teritoriebze mosul naleqTa Soris maRa-
li korelaciis arseboba; 

 naleqTa bunebrivi cvalebadoba ar unda iyos didi da man unda uzrunvelyos na-
leqTa 10-15% - iT momatebis aRmoCena statistikurad misaRebi niSnadobis doneze 
ara umetes 5 wlis xangrZlivobis eqsperimentirebis SemTxvevaSi; 

 metad sasurvelia SerCeul teritoriaze naleqTa wliuri raodenobis umetesi na-
wili modiodes 3-6 Tvis ganmavlobaSi;  

 Rrublebis umetesi nawili atmosferoSi unda viTardebodes uaryofiTi tempera-
turis areSi, raTa SesaZlebeli iyos makristalebeli reagentiT efeqturi zemoq-
medeba;  

 poligons unda gaaCndes Sesaferisi infrastruqtura, raSic igulisxmeba meteor-
ologiuri radiolokatori, sinoptikuri laboratoria, Tanamgzavrul monacemTa 
mimRebi centri, regularuli sinoptikuri qseli, atmosferos radiozondirebis 
punqti, naleqmzomi da vizualuri dakvirvebis Casatarebeli qseli, momsaxure per-
sonalis sacxovrebeli saxlebi. Ppoligons unda emsaxurebodes agreTve ramdenime 
mfrinavi laboratoria RrubelTa mikrostruqturisa da masze zemoqmedebis efeq-
tis Sesaswavlad. 
mmo-s es moTxovnebi gaTvaliswinebuli iyo farTomasStaburi saerTaSoriso eqs-

perimentis Casatareblad. Ppoligonis SesarCevad daSvebuli qveynebis sia moicavda 

alJirs, avstralias, indoeTs, espaneTs, tunissa da TurqeTs, xolo rezervSi imyofe-

boda argentina da meqsika. Aam STambeWdavi siidan SerCeuli iqna espaneTi, romlis 

teritoriis Crdilo nawilSi q.vilanublas garSemo 100 km radiusSi ganTavsebuli 

iqna sacdeli da sakontrolo teritoriebi. 

Mmoyvanili monacemebidan Cans, rom saqarTvelos teritoriis SedarebiT mcire 

masStabebis gaTvaliswinebiT da arsebuli politikur-ekonomikuri realobis mxedve-

lobaSi miRebiT, zemoT CamoTvlili kriteriumebi Cveni respublikisaTvis garkveul 

koreqtirebas moiTxovda. kerZod, nxg samuSaoTA warmoebis pirvel etapze sacdeli 

teritoriis (ioris poligoni) farTobi Semoifargla md.ioris xeobis gaswvriv 

1000km2 –iT, xolo sakontrolo teritoriis farTobi mdinareebis aragvis, qsnisa da 

liaxvis xeobebis CarTviT 4 000 km2-iT. samuSaoTa meore etapze 1981 wlidan sacdel 

teritorias daemata 2 000 km2 mdinareebis xramisa da faravnis auzebSi da 2 000 km2 

sakontrolo teritoria javaxeTis zeganze, Tumca, rogorc es maleve gairkva, teqni-

kuri mizezebis gamo sakontrolo teritoriebis aTviseba SeuZlebeli aRmoCnda da 
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amitom orive poligonze zemoqmedebis eqsperimentebi tardeboda mxolod sacdel 

teritoriebze randomizaciis meTodis gamoyenebiT 2/3 zemoqmedebis sasargeblod. 

Aam koreqtivebis Setanis Semdeg naTeli gaxda, rom saqarTvelos realobis gaT-

valiswinebiT nxg poligonis SesarCevad erT-erT saukeTeso variants warmoadgens 

md.ioris auzi. dasavleT saqarTvelos teritoriaze, sadac naleqTa jamebi 1000-12000 

mm aWarbebs, poligonis mowyoba azrs kargavs, xolo aRmosavleT saqarTvelos naxev-

rad aridul pirobebSi md.iori, Tavis mTavar konkurentTan, md. alazanTan Sedare-

biT, ori didi wyalsacavis arsebobis gamo, metad momgebian poziciaSi imyofeba. 

sacdel teritoriisadmi wayenebul moTxovnebsa da kriteriumebs, mTavrobis 

mxridan mxardaWerasTan erTad, ioris poligoni akmayofilebda. magaliTad, 1980-iani 

wlebisTvis md.ioris auzSi funqcionirebda 13 naleqmzomi punqti da 2 hidrologiu-

ri saguSago, romelTac 10 welze gacilebiT meti xangrZlivobis uwyveti dakvirve-

bis rigebi gaaCndaT. sacdel da sakontrolo teritoriebze mosul naleqTa Soris 

korelacia maRali aRmoCnda da naleqTa bunebrivi cvalebadoba ar aris maRali. na-

leqTa wliuri raodenobis naxevarze meti md.ioris auzis meteosadgurebze modis 5 

Tvis ganmavlobaSi - martidan agvistomde da rogorc aCvena Semdgomma gamokvlevebma, 

maTi 10-15 %-iT momateba 5-15 wlis eqsperimentirebis Sedegad savsebiT SesaZlebelia 

0.90-0.95 sando albaTobis doneze. Tbilisis aerologiuri monacemebis Tanaxmad, zaf-

xulSi kavkasionis samxreT ferdobebis teritoriaze 0  izoTermis simaRle saSua-

lod Seadgens 3.5 km zRvis donidan, xolo zemoqmedebisaTvis Sesaferisi konveqciu-

ri Rrublebis simaRle _ umeteswilad 6-8 km z.d. da mets, rac maTze makristalebe-

li reagentiT moqmedebis SesaZleblobas iZleva. 

rac Seexeba poligonze Sesaferisi infrastruqturis arsebobas, 1977 wels misi 

adgilmdebareobis SerCevis Semdeg 1979 wlisTvis, rogorc zemoT iyo naTqvami, Seiq-

mna savele samuSaoebis Casatareblad yvela saWiro pirobebi, gaxSirebuli naleqm-

zomi qselisa da sacxovrebeli Senobebis CaTvliT. imis gaTvaliswinebiT, rom poli-

goni CrdiloeTi mxridan esazRvreba kavkasionis sakmaod maRal mTebs simaRliT 

3100-3900 m z.d., TviTmfrinavebis gamoyeneba atmosferoSi kondensaciisa da yinulwar-

momqneli birTvebis koncentraciis, agreTve Rrublebis calkeuli nawilakebis mik-

rostrqturisa da masze zemoqmedebis efeqtis Sesaswavlad, SeuZlebeli aRmoCnda. ig-

ive SezRudva Seexeba xrami-faravnis poligonsac. amis gaTvaliswinebiT orive poli-

gonze Rrublebze zemoqmedebisTvis saaviacio teqnikis nacvlad miRebuli iqna sara-

keto (ioris poligoni) da saartilerio (xrami-faravnis poligoni) teqnika. Ees gare-

moeba gamowveuli iyo imiT, rom ioris poligonis sacecxle wertilebs emsaxurebo-

da setyvasTan brZolis gasamxedroebuli samsaxuris Telavis qvedanayofi, xolo 

xrami-faravnis sacecxle wertilebs _ TeTriwyaros gasamxedroebuli qvedanayofi. 

qvemoT moviyvanT iorisa da xrami-faravnis sacdeli teritoriebis fizikur-geog-

rafiul daxasiaTebas.  
 

1.2.ioris poligoni 

1.2.1. reliefi 
md.ioris xeobaSi sacdel teritoriad SerCeuli iqna mdinaris auzis zemo weli 

mdinaris saTavidan dawyebuli sof. paldomde damTavrebuli.  auzis es nawili dasav-

leTidan SemosazRvrulia qarTlis qediT, xolo aRmosavleTidan kaxeTis qediT. 

orive qedi erTiandeba did borbalos mTasTan (3294 m), sadac saTaves iRebs iorTan 

erTad alazani, fSavis aragvi da andakis wyali. ioris poligonis samxreT sazRvar-

ze qarTlis qeds emijneba saguramo-ialnos qedi, romelic sof. paldosTan auzis 

zeda nawilis Camkets warmoadgens. wyalgamyofis aRmosavleT nawilSi kaxeTis qedi 

gadadis gomboris qedSi, romelic sof. paldosTan aRmosavleTidan esazRvreba ior-

is poligons. misi saerTo farTobi Seadgens 1 000 km2-s.  
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ioris poligonis SemomsazRvreli qedebi saSualo simaRlis kategorias miekuT-

vneba. qarTlis qedze mwvervalebis simaRle CrdiloeTidan samxreTisaken klebu-

lobs 2 700-dan 1 700 m-mde, kaxeTis qedze _ 2 600-dan 1 300-mde z.d., saguramo-ialnos 

qedis aRmosavleT nawilSi mTebis simaRle ar aRemateba 1 600 m. poligonis yvelaze 

dabali adgilebia erwos veli da TianeTis qvabuli, romelTa simaRle 1 100 m-s ar 

aRemateba, Tumca poligonis umdablesi hifsometruli done aRiniSneba paldos saTa-

ve-nagebobasTan (840 m z.d.), saidanac xdeba wyalaReba md.ioridan zemo samgoris ma-

gistralur arxSi. 

ioris poligonis reliefis ruka mocemulia nax. 1.1-ze. rogorc am rukidan Cans, 

poligons viwro samkuTxa amfiTeatris forma gaaCnia, romlis umaRlesi mwvervalia 

mTa didi borbalo, xolo umdablesi fuZe ganTavsebulia ialnosa da gomboris qe-

debis SemaerTebel xaszze sof.paldos gavliT.  

 
nax. 1.1. ioris poligonis reliefis ruka [15] 

 

1.2.2.hava 
ioris poligonis havas ganapirobebs kavkasiis teritoriaze moqmedi atmosferos 

cirkulaciuri procesebis urTierTqmedeba reliefis formebTan. Ddidi kavkasionis 

da mcire kavkasionis mTiani masivebi ZiriTadad aiZuleben haeris masebs troposfe-

roSi 3-4 km simaRlemde imoZraon ganeduri mimarTulebiT, ris gamoc poligonze Zi-

riTadad gabatonebulia dasavleTis an aRmosavleTis qarebi. dasavleTidan haeris 

notio masebis SemoWra xdeba atlantis okeanidan, xmelTaSua da Savi zRvis gavliT, 

Tumca lixis qedis gadmolaxvis Semdeg aRmosavleT saqarTveloSi haeris masebi fi-

onur xasiaTs Rebulobs da maTi tenSemcveloba klebulobs. ioris poligonze da-

savleTidan SemoWrili haeris masebi damatebiT ganicdian aRmasvlas qarTlisa da 

kaxeTis qedebze da daRmasvlas erwos velsa da TianeTis qvabulSi. aRniSnuli pro-

cesebi umeteswilad wlis Tbil periodSi viTardeba da maTi zeddeba atmosferos 
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farTomasStabur procesebze lokaluri ciklogenezisis SemTxvevaSi zogjer iwvevs 

sakvlev teritoriaze mZlavri konveqciuri Rrublebis e.w. superujrediani Rruble-

bis ganviTarebas, romlebic SemdgomSi gadadian alaznis velze da iwveven katastro-

ful Sedegebs. 

aRmosavleTidan moqmedi haeris nakadebi sakvlev teritoriaze SemoWramde saTa-

ves iReben arqtikis aRmosavleT seqtorSi da mohyvebian cimbiris anticiklonis sam-

xreT-dasavleTis tots, romelic saqarTvelos teritorias aRwevs Azerbaijanis 

mSrali stepebis gavliT. amitom haeris aseTi masebis tenSemcveloba naklebia, zaf-

xulSi maTi prevalireba iwvevs gvalvas, xolo zamTarSi _ arcTu Zlier, magram xan-

grZliv Tovlianobas. simaRleTa sakmaod didi sxvaobis gamo, romelic borbalos 

mTidan sof.paldomde 2454 metrs aRwevs md.ioris auzSi sacdeli teritoriis far-

glebSi m.korZaxias klasifikaciis Tanaxmad gamoiyofa 3 klimaturi zona, romelTa 

ganlagebis sqema mocemulia nax.1.2.-ze [5]. 

 
 

nax. 1.2. ioris poligonis klimaturi daraioneba [5]. 

am naxazze yvela dabla mdebare, md.ioris Suawelidan SemoWrili klimaturi zo-

na Seesabameba zomierad notio havas civi zamTriTa da xangrZlivi Tbili zafxuliT. 

auzSi yvelaze vrceli adgili uWiravs klimatur zonas, romelsac Seesabameba zomi-

erad notio hava civi zamTriTa da xangrZlivi grili zafxuliT. mas CrdiloeTidan 

esazRvreba zona, zomierad notio klimatiT, civi zamTriTa da xanmokle grili zaf-

xuliT.  

aRsaniSnavia, rom sakvlevi teritoriis zemoT moyvanili daraioneba Catarebulia 

1950-iani wlebisTvis arsebuli klimaturi monacemebis safuZvelze. ganvlil naxevar 
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saukuneze meti drois manZilze 1980-iani wlebidan dawyebuli globaluri daTbobis 

procesma ukve Seitana SesamCnevi cvlilebebi saqarTvelos teritoriaze meteorolo-

giuri elementebis reJimSi. kerZod, gaeros klimatis cvlilebis konvenciisaTvis 

(UNFCCC) Sedgenil saqarTvelos mesame erovnul SetyobinebaSi [6] Catarebuli anal-

izis Tanaxmad, mdinareebis iorisa da aragvis auzebSi arsebul meteosadgurebze 

1961-dan 2010 wlamde saSualo wliurma temperaturam moimata 0.5 0
C-iT. aRniSnul te-

ritoriaze meteorologiuri reJimis maxasiaTeblebiT TianeTTan yvelaze axlos aR-

moCnda fasanauri (1070 m z.d., saSualo wliuri temperatura 7.8 0
C 1967 sacnobaro mo-

nacemebiT), romlisTvisac 2050 wlamde 0.9 0
C–iT, xolo 2100 wlamde prognozirebu-

lia misi Semdgomi gazrda kidev 2.3 0
C-iT. 

temperaturis es cvlilebebi, bunebrivia, gamoiwvvs klimaturi zonebis sazRvreb-

Si Sesabamis deformacias, kerZod, mosalodnelia, rom poligonis teritoriaze yve-

laze dabal simaRleebze mdebare klimaturi zona SeiWreba meore zonaSi da miaR-

wevs TianeTamde, xolo mesame klimaturi zona daikavebs md.ioris saTaveebs da miaR-

wevs borbalos mTis mwvervalamde.  

atmosferos cirkulaciur faqtorebTan erTad erT-erT ZiriTad klimatwarmom-

qmnel elements warmoadgens mzis naTebis xangrZlivoba. mcxeTa-mTianeTis regionSi 

am elementze dakvirvebebi warmoebda yazbegis maRalmTian sadgurze (3653 m z.d.), gu-

daurSi (2197 m), duSeTSi (922 m) da muxranSi (550 m). am sadgurebidan TianeTis (1099 m) 

pirobebs yvelaze ukeT esadageba misgan 24 km daSorebuli, md.aragvis mezobel auz-

Si mdebare duSeTis meteosadguri, romlis 30 wliani rigis mqone monacemebi moyvani-

lia cxrilSi 1.1. 
 

cxrili 1.1. mzis naTebis xangrZlivoba TianeTSi (sT). sadguri - analogi duSeTi [7] 

I II III IV V VI VII VIII IX X XI XII weli 

127 128 154 172 208 252 264 257 205 176 131 116 2190 
 

ioris poligonis sazRvrebSi dakvirvebebi haeris temperaturaze warmoebda 3 

punqtze _ TianeTi, sioni, gombori, romelTa monacemebi klimaturi cnobaris [8] 

mixedviT moyvanilia cxrilSi 1.2. 

haeris fardobiTi sinotivis saSualo Tviuri mniSvnelobebi imave periodisTvis 

igive sadgurebisTvis mocemulia cxrilSi 1.3. 

atmosferul naleqebs saSualo Tviuri jamebi imave periodSi igive sadgurebis-

Tvis moyvanilia cxrilSi 1.4. 
 

cxrili 1.2. haeris temperaturis saSualo da eqstremaluri mniSvnelobebi (  ioris 

poligonis teritoriaze 1930-1660-iani wlebis monacemebiT [8]. 

elementi    Tve I II III IV V VI VII VIII IX X XI XII weli 
TianeTi (1099 m. z.d.) 

saS. temperat. 

temperat. abs. min. 

temperat. abs. maqs. 

-4.7 

-34 

15 

-3.1 

-29 

17 

1.3 

-22 

24 

7.0 

-14 

28 

12.4 

-4 

30 

15.7 

0 

32 

18.6 

3 

34 

18.5 

2 

36 

14.4 

-6 

33 

9.2 

-11 

30 

3.3 

-19 

25 

-2.1 

-28 

19 

7.5 
-34 
36 

sioni (1 000 m z.d.) 

saS. temperat. 

temperat. abs. min. 

temperat. abs. maqs. 

-4.1 

-3.3 

15 

-2.8 

-28 

17 

1.3 

-21 

24 

6.9 

-9 

28 

12.0 

-4 

31 

15.0 

1 

33 

18.3 

3 

34 

18.5 
2 
35 
 

14.4 

-6 

33 

9.3 

-10 

30 

3.5 

-15 

24 

-1.8-

28 

20 

7.6 
-33 
35 

gombori (1085 m z.d.) 

saS. temperat. 
temperat. abs. min. 
temperat. abs. maqs. 

-2.6 
-27 
17 

-1.7 
-19 
18 

1.7 
-18 
23 

7.1 
-9 
27 

12.1 
-4 
30 

15.7 
2 
34 

18.3 
4 
34 

18.6 
4 
35 

14.3 
-4 
33 

9.6 
-9 
30 

4.0 
-13 
25 

-0.1 
-24 
18 

8.1 
-27 
35 
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cxrili 1.3. haeris fardobiTi sinotivis saSualo Tviuri mniSvnelobebi ioris 

poligonis teritoriaze 1930-1960 –iani wlebis monacemebiT [9] 

meteosadguri I II III IV V VI VII VIII IX X XI XII weli 
TianeTi 
sioni 
gombori 

81 
84 
75 

80 
83 
75 

78 
80 
76 

75 
74 
72 

76 
78 
74 

75 
76 
74 

74 
76 
75 

33 
74 
73 

79 
79 
74 

80 
81 
79 

82 
84 
78 

82 
84 
74 

78 
79 
75 

  

cxrili 1.4. atmosferuli naleqebis saSualo Tviuri jamebi (mm) ioris poligonis 

teritoriaze 1930-1960 wlebis monacemebiT [9] 

meteosadguri I II III IV V VI VII VIII IX X XI XII weli 
TianeTi 
sioni 
gombori 

36 
32 
26 

43 
38 
36 

50 
44 
55 

80 
71 
75 

127 
112 
117 

113 
99 
101 

79 
69 
72 

62 
55 
41 

66 
58 
60 

58 
51 
66 

47 
41 
53 

34 
30 
28 

795 
700 
730 

 

Rrublianobis monacemebi imave sadgurebisaTvis mocemulia cxrilSi 1.5. 
 

cxrili1.5. ioris poligonis meteosadgurebze Tvis saSualo saerTo da qvemo 

iarusis Rrublianoba (balebSi) [10] 

Rrublianoba I II III IV V VI VII VIII IX X XI XII weli 

TianeTi 

saerTo 5.6 6.1 6.6 6.6 6.4 5.5 5.2 4.8 5.1 5.3 6.1 5.4 5.7 

qvemo 4.7 5.0 5.6 5.5 5.2 4.5 4.3 4.0 4.6 4.5 5.2 4.5 4.8 

gombori 

saerTo 6.4 6.7 7.2 6.9 6.7 6.0 5.6 5.1 5.5 5.7 6.6 6.0 6.2 

qvemo 4.6 4.9 5.3 5.4 5.2 4.5 4.0 3.6 4.3 4.2 5.1 4.1 4.6 
 

qaris reJimi ioris poligonze rTuli reliefisa da tyis safaris zegavleniT 

mravalferovnebiT xasiaTdeba. rogorc zemoT iyo naTqvami, atmosferos zogadcirku-

laciuri procesebis zegavleniT qaris gabatonebul mimarTulebas sakvlev terito-

riaze warmoadgens dasavleTi da aRmosavleTi, rac yvelaze mkafiod vlindeba er-

wos velze da, nawilobriv TianeTis qvabulSi. poligonis sxva nawilebSi qarebi, ro-

gorc wesi, mimarTulebas icvlis xeobebis mimarTulebis zegavleniT da maTi siCqare 

arsebiTad klebulobs tyis safarTan urTierTqmedebis Sedegad. zafxulis TveebSi 

ioris xeobaSi sakmaod Zlieria mTa-xeobis qari, romelic dRis saaTebSi samxreTis 

mimarTulebisaa, xolo Ramis saaTebSi poligonis Crdilo nawilSi igi CrdiloeTis 

mimarTulebiT icvleba. sistematuri dakvirvebebi qaris reJimze sakvlevi teritori-

is farglebSi gasuli saukunis 40-60-ian wlebSi tardeboda TianeTisa da sionis me-

tesadgurebze. am dakvirvebaTa Sedegebi moyvanilia cxrilSi 1.6. 

   
cxrili 1.6. qaris saSualo siCqare (m/wm) ioris xeobis zemo nawilis 

meteosadgurebze [11] 

meteosadguri I II III IV V VI VII VIII IX X XI XII weli 
TianeTi 
sioni 

1.8 
2.6 

2.2 
3.2 

2.4 
3.3 

2.3 
3.2 

2.1 
2.7 

2.1 
2.6 

1.7 
2.2 

1.6 
2.1 

1.8 
2.3 

1.8 
2.7 

1.3 
2.1 

1.2 
2.2 

1.9 
2.6 

  

rogorc am monacemebidan Cans, ioris xeobaSi qaris siCqareebi sakmaod dabalia, 

Tumca sionis wyalsacavis zegavleniT mainc SeimCneva qaris siCqaris garkveuli 

zrda mis samxreT nawilSi, romelsac dasavleTidan esazRvreba tyis safars 

moklebuli erwos veli. 

Zlier qarian (V 15 m/wm) dReTa ricxvi weliwadSi ioris xeobis sadgurebze 

saSualod aRwevs 30-s, rac gacilebiT metia duSeTis (5) da fasanauris (1) 
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maCveneblebze, Tumca arsebiTad Camouvardeba muxranis (67) da Tbilisis aeroportis 

(127) maCveneblebs.  

stiqiuri movlenebidan ioris xeobis zemo nawilSi SeiZleba aRiniSnos 

wyalmovardnis gamomwvevi intensiuri uxvi naleqi, ra drosac naleqTa dReRamurma 

jamma zogjer, 10-20% albaTobiT SesaZlebelia 60-80 mm miaRwios. dReRamuri jamis 

maqsimumi TianeTSi dakvirvebis 1925-1965 ww. periodSi dafiqsirda 1962 wlis 31 

ivliss, rodesac am sididem 105 mm miaRwia, rac axlosaa Teoriuli gaTvlebiT 

miRebuli 2%-iani uzrunvelyofis mniSvnelobasTan (103 mm).  

eqstremaluri movlenebidan ioris poligonis teritoriaze aRsaniSnavia agreTve 

setyva, romlis mosvlis sixSireze 1928-1965 ww. periodSi, informacias iZleva 

cxrili 1.7. 

cxrili 1.7. setyvian dReTa saSualo raodenoba ioris poligonis teritoriaze 

1928-1965 ww. monacemebiT [10] 

meteosadguri I II III IV V VI VII VIII IX X XI XII weli 
TianeTi 
sioni 
gombori 

 
 
 

 0.08 
0.06 
0.09 

0.2 
0.3 
0.1 

1.1 
0.1 
2.3 

0.9 
0.5 
0.9 

0.2 
0.06 
0.09 

0.2 
0.1 
0.09 

0.1 
0.06 
0.08 

0.05 
 

0.04 

0.03  
0.06 

2.9 
1.2 
3.7 

am cxrilidan Cans, rom poligonis teritoriaze minimaluri setyvianobiT 

xasiaTdeboda sionis wyalsacavis teritoria, sadac wylis grili zedapiri xels ar 

uwyobs haeris aRmavali nakadebis ganviTarebas. Sebrunebuli suraTia gomboris 

qedis samxreT-dasvleT ferdobebze, sadac konveqciuri procesebi Zlierdeba haeris 

masebis dasavleTidan SemoWrisas da agreTve mTebis samxreT ferdobebis mzis 

radiaciiT gaTbobis Sedegad. 

miuxedavad setyvianobis sakmaod mokrZalebuli maCveneblebisa, md. aragvis, 

iorisa da alaznis auzebis zemoweli, romelic gudamayris, qarTlisa da kaxeTis 

qedebs moicavs, Sesaferisi sinoptikuri situaciis SemTxvevaSi zogjer, rogorc 

zemoT iyo naxsenebi, xels uwyobs zemZlavri konveqciuri Rrublebis ganviTarebas, 

romlebic 5-6 sm diametris setyvas iZleva. wignis avtorebs 1982 wlis agvistoSi 

SesaZlebloba miecaT daeTvalierebinaT TianeTis raionis teritoriaze aseTi 

setyvis Sedegad foTlebisagan mTlianad gaSiSvlebuli tyis safari. aRniSnul 

teritoriaze warmoqmnili procesebi xSirad gadadis alaznis velze, miuyveba 

kavkasionis samxreT ferdobebs da sustdeba azerbaijanis teritoriaze gasvlis 

Semdeg. 

ioris poligonis teritoriaze Tovlis safaris xangrZlivobisa da simaRlis 

Sesaxeb informacias Seicavs klimatur cnobarSi [9] moyvanili monacemebi (cxr. 1.8). 
 

cxrili 1.8. Tovlis safaris saSualo dekaduri simaRle (sm) ioris poligonis 

meteosadgurebze 1925-1965 ww. monacemebiT [9]. 

sadguri 

Tve,  
XI XII I II III IV 

dekada 
3 1 2 3 1 2 3 1 2 3 1 2 3 1 

TianeTi  4 6 9 14 17 20 23 21 22 20 14 12 3 

sioni   4 6 7 8 13 15 13 10 11 7 4  

gombori 2 3 5 7 7 8 12 17 13 12 13 11 9 3 
 

am cxrilidan Cans, rom 1925-1965 ww. periodSi ioris poligonis teritoriaze 
zRvis donidan 1000-1100 m simaRleze Tovlis mdgradi safari Cndeboda saSualod 
dekembris pirvel naxevarSi da gastanda martis bolomde, an aprilis dasawyisamde. 
Tovlis safaris simaRle TianeTSi aRwevda 20 sm, xolo sionsa da gomborSi 15 sm.  
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1980-iani wlebidan dawyebulma globaluri daTbobis procesma aSkara kvali da-
atyo Tovlianobis reJims saqarTveloSi, maT Soris kavkasionis samxreT ferdobebze 
aRmosavleT saqarTvelos farglebSi. Tovlis mosvlis SemTxvevebma sagrZnoblad ik-
lo, rac gamovlinda Tovlis zvavebis SemcirebaSi da myinvarwveris gamyinvarebis 
degradaciaSi. 1990-iani wlebSi meteorologiuri qselis katastrofuli Semcirebis 
Sedegad cxrilSi moyvanil monacemTa gadamowmebis saSualeba ar arsebobs, amitom 
maTi gamoyeneba dRevandel pirobebSi aRar migvaCnia mizanSewonilad.  

rogorc zemoT iyo aRniSnuli, globaluri daTbobis Sedegad md.ioris auzSi 
mimdinare saukunis bolomde mosalodnelia haeris temperaturis ramdenime gradu-
siT momateba, rac saqarTvelos mesame erovnul SetyobinebaSi [6] Catarebuli anali-
zis Tanaxmad, gamoiwvevs naleqTa jamebis Sesabamis cvlilebasac. imis gamo, rom 
2000-iani wlebis dasawyisSi TianeTis meteosadgurma Sewyvita funqcionireba, aRniS-
nul dokumentSi md.iorisa da aragvis zemowelSi reprezentatuli meteosadgurad 
darCa fasanauri, romlis monacemebi saTanado koreqtivebis SetaniT gamoyenebul iq-
na TianeTisTvis temperaturisa da naleqebis 2050 da 2100 wlamde prognozis Sesadge-
nad (cxr. 1.9). 

 
cxrili 1.9. temperaturis saSualo (T) da naleqTa wliuri jamebis (P) faqtobrivi, 

2050- da 2100 wlamde prognozirebuli mniSvnelobebi TianeTisTvis, meteosadgur 

fasanauris monacemTa gamoyenebiT [6] 

sadguri 

klimaturi 
cnobariT 

2010 wlis 
monacemebiT 

prognoziT 2050 
wlisTvis 

prognoziT 2100 
wlisTvis 

T,  PP, mm T,  PP, mm T,  PP, mm T,  P, mm 

TianeTi 7.5 795 8.2 847 9.1 862 11.4 728 
fasanauri 
(sabaziso) 

7.8 932 8.5 984 9.4 1002 11.7 846 

am cxrilidan Cans, rom daTbobis Sedegad haeris saSualo temperaturam Tian-
eTSi saukunis bolosTvis SesaZlebelia 3.2 -iT moimatos 2010 welTan SedarebiT, 
rac mas sagarejos amJamindel klimats miamsgavsebs. rac Seexeba naleqTa jamebs, 
2050 wlisTvis umniSvnelo momatebis Semdeg saukunis bolosTvis mosalodneli iqne-
ba maTi Semcireba daaxloebiT 15%-iT. 

 

1.2.3. niadagebi, landSaftebi da mcenareuli safari  

niadagebi 

md.ioris auzis zemo nawilSi, romelic uWiravs ioris poligons, miRebuli 
klasifikaciis Tanaxmad [12], ZiriTadad niadagebis 3 jgufi gamoiyofa, romelTagan 
yvelaze maRal simaRleze, 2500 metris zemoT, borbalos mTis ferdobebze, 
ganTavsebulia mTa-mdelos kordiani niadagebi. ufro dabla, md.ioris saTaveebSi, 
romelic TiTqmis mTel TianeTis municipalitets moicavs, dominirebs yomrali 
niadagebi (yomrali sustad aramaZRari), romelSic alag-alag gamoiyofa yomrali 
mJave, Savmiwa da yavisferi gamotutuli jgufebi. poligonis samxreTiT mcire 
nawili moicavs tyis yavisfer niadagebs. 

niadagebis gavrcelebis sqema mocemulia nax. 1.3-ze.  

 

landSaftebi da mcenareuli safari 

md.ioris auzSi mcenareuli safariT yvelaze mdidaria misi zemoweli, romelic 

moicavs ioris poligons. kavkasionis landSaftebisadmi miZRvnil klasikur 

naSromSi [13] n. beruCaSvili aRniSnul raionSi, niadagebisa da klimaturi pirobebis 

didi sxvadasxvaobis gaTvaliswinebiT gamoyofs 5 landSaftur zonas, romlebic 

simaRlis klebasTan erTad Semdegnairad icvleba:  

 borblos mTis mwvervalis midamoebSi, 2500 m zemoT _ maRalmTis denudaciuri da 

paleoglacialuri landSaftebi alpuri mdeloebis, buCqnarisa da meCxeri tyeebis 

kompleqsiT; 
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 maRalmTis eroziul-denudaciuri landSaftebi subalpuri mdeloebiT, arynarisa 

da aRmosavleTis muxnari tyeebiT (simaRleTa Sualedi 1800-2500 m z.d.);  

 saSualo mTis eroziul-denudaciuri landSaftebi, wiflnari da kavkasiuri 

fiWvis tyeebiT (1200-1800 m z.d.); 

 dabali mTis eroziul-denudaciuri landSaftebi, jagrcxilnari da muxnari 

tyeebiTa da amonayriT (800-1200 m z.d.); 

 Walis tyeebi muxnariTa da mdeloebiT, alag-alag mcired daWaobebuli da 

damlaSebuli miwebiT (md.ioris napirebis gayolebiT 800-dan 1 200 metramde z.d.). 

 

 
 

nax. 1.3. niadagebis jgufebis gavrceleba ioris poligonze [12]  
 

am klasifikaciasTan SesatyvisobaSi 2000 m zeviT qarTlisa da kaxeTis qedebis 

mwvervalebsa da maT ferdobebze gaSlilia alpuri mdeloebi, romlebic ufro dab-

la icvleba subalpuri saZovrebiTa da dekianebiT. 1800 m-ze qvemoT iwyeba xSiri tye-

ebi, romlebSic umetesad Warbobs muxa, wabli, wifeli da rcxila. TianeTisa da si-

onis qvabulebSi ferdobebi dakavebulia saxnavebiTa da baRebiT, romlebic enacvle-

ba foTlovan da Sereul koromebs. sionis qvabulis dasavleTiT gaSlili erwos ve-

li mTlianad dafarulia sasoflo-sameurneo savargulebiT da maT dasavleTidan da 

samxreTidan ekvris xSiri foTlovani tyeebiT Semosili saguramo-ialnos qedi. aseve 

tyeebiTaa dafaruli sionis wyalsacavis aRmosavleTi napirebi da md.ioris marcxniv 

mdebare gomboris qedis ferdobebi, romlebic CrdiloeTidan gadadis kaxeTis qedSi. 

rac Seexeba Walis mcenareulobas, ioris xeobaSi igi iwyeba sof. artanis qvemoT 
da viwro zolad miuyveba mdinaris napirebs, ioris gasvlamde ivris zeganze sof 
ujarmasTan, ioris poligonis samxreTiT. 
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1.2.4. hidrologiuri qseli 
 

md.ioris auzSi wylis resursebis umetesi nawili Tavmoyrilia mis zemowelSi, 
sof. paldomde, sadac saTaves iRebs Tbilisis zRvis Semavsebeli zemo samgoris ma-
gistraluri arxi. md.ioris saerTo sigrZe Seadgens 320 km, saidanac mis zemo welze, 
magistraluri arxis saTave modis 84 km. simaRleTa sxvaoba md.ioris saTavidan (2000 
m z.d.) sof. paldomde (840 m z.d.) udris 1760 m. mdinaris aRniSnul monakveTze iors 
erTvis 7 mudmivi Senakadi, romelTa Sesaxeb monacemebi moyvanilia cxrilSi 1.10.  

md.ioris ganxilul monakveTze 1990-ian wlebamde funqcionirebda 3 hidrologiu-

ri saguSago, romelTagan sabazisos warmoadgenda saguშago lelovani, sadac izom-
eboda sionis wyalsacavSi Semosuli wylis raodenoba. am saguSagoebis garda 1980-
ian wlebSi md. iorze sof. boWormasTan daigegma kidev erTi hidrologiuri saguSa-
gos ageba mdinaris xarjis gasazomad nxg samuSaoTa efeqturobis dazustebis miz-
niT, magram 1990 wlis Semdeg poligonze samuSaoTa Sewyvetis Semdeg es gegma veRar 
ganxorcielda. ioris poligonis hidrologiuri qselis ganawileba naCvenebia 
naxazze 1.4. 

 
 
 

cxrili 1.10. ioris poligonis hidrologiuri qseli 
# mdinaris dasaxeleba sigrZe, km saguSago saSualo  

xarji, m3/wm 

1 

iori 

saTave – s. paldo 84 
lelovani 10.7 
orxevi 11.2 
paldo 18.4 

SesarTavTan 320 sadaxlo (azerbaijani)  
2 xaSrula 12   
3 qusno 17   
4 verxveli 10   
5 sagami 18   
6 aZeZi 16   
7 sasadilos xevi 10   
8 gombori 13   
9 

sionis wyalsacavi 
sigrZe _ 11.5 km, sarkis farTobi _ 10.4 km2, sarkis 
simaRle _ 1068 m z.d., moculoba _ 325 mln m3 

 
wylis resursebis siuxvisa da sasoflo-sameurneo savargulebis SedarebiT 

mcire farTobis gamo sakvlev teritoriaze sarwyavi arxebi ar aris gayvanili, Tu 
ar CavTvliT zemo samgoris magistralur arxs, romlis saTave nageboba ioris 
poligonis samxreT sazRvarze mdebareobs.  

sionis wyalsacavis dabla (sag. orxevi) Camonadenis maqsimumi gadaweulia ivlis-
agvistoze, rac dakavSirebulia zemo magistralur arxSi da sxva sarwyav sistemebSi, 
wyalsacavSi akumulirebuli wylis miwodebaze maqsimaluri moTxovniT sagarejosa 
da gardabnis municipalitetebis sasoflo-sameurneo savargulebis sarwyavad. 

rogorc mdinare iori, ise misi zemowelis Senakadebi wyaroebidan iReben 
saTaves da Tovlis, wvimisa da gruntis wylebiT sazrdooben. n. uklebas 
fundamenturi gamokvlevis Tanaxmad [14]. wliur CamonadenSi gruntis wylebis wili 
39%-s Seadgens, xolo Tovlis nadnobi wylebisa _ 28%. 

md. aragvisa da misi Senakadebis zemowelTan SedarebiT, sadac 50-mde mineraluri 
samkurnalo wyaroa aRricxuli [5], md.ioris auzis zemo nawili Raribia mineraluri 
wylebiT. amave atlasis [5] Tanaxmad sionis wyalsacavis maxloblad aRricxulia 2 
mineraluri wyaro (xilianis wyaro da Txila), romlebic naklebadaa cnobili da 
Camosasxmelad araa gamoyenebuli.  
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nax. 1.4. ioris poligonis hidrologiuri qseli 
 
md.ioris Camonadenis Sidawliuri ganawileba sionis wyalsacavamde (sag. 

lelovani) xasiaTdeba mTebSi Tovlis dnobiT gamowveuli gazafxulis maqsimumiT da 
zamTris minimumiT (nax.1.5). 
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Q 
m3/wm 

9 21 25 19 12 9 9 8 7 5 4 5 

Tve III IV V VI VII VIII IX X XI XII I II 

 

aralimitirebuli periodi 

limitirebuli periodi (wyalmciroba) 

 aralimitirebuli 
sezoni 

limitirebuli 
sezoni  

 gazafxuli - zafxuli zafxuli - Semodgoma zamTari 

 

nax. 1.5. md.ioris Camonadenis Sidawliuri ganawileba sag. lelovani. 
 

 

 

1.2.5. mosaxleoba da ekonomika 

ioris poligoni mTlianad moicavs TianeTis municipalitetis teritorias, rom-

lis farTobi Seadgens 906.3 km2. masSi Sedis 2 daba (TianeTi da sioni) da 81 sofeli. 

mosaxleobis raodenoba 2014 wlis monacemebiT aRwevs 9500, rac 5.5 aTasiT naklebia 

2011 wlis maCvenebelTan SedarebiT. poligonis teritoriaSi Sedis agreTve sagare-

jos municipalitetis mcire nawili farTobiT 94 km2, romelic samxreTidan esaz-

Rvreba sof. gombors. 

TianeTis municipalitetis ekonomikis wamyvani dargia soflis meurneoba, rome-

lic warmodgenilia mecxoveleobiT (msxvilfexa rqosani pirutyvis moSeneba, mecxva-

reoba, meRoreoba, mefrinveleoba), agreTve marcvleuli da sakvebi kulturebis moy-

vaniT. municipalitetis sasoflo-sameurneo savargulebis saerTo farTobia 30 850 ha, 

saidanac 9 448 ha (30%) saxnav-saTesi miwebia, 20 880 ha (68%) saTib-saZovari, 552 ha 

(2%) mravalwlian nargavebi, kerZod xexilis baRebi, xolo tyeebs municipalitetis 

teritoriis 60%-ze meti ukavia. 

mrewvelobis seqtori municipalitetSi ar aris ganviTarebuli, iseve rogorc 

energetikis seqtori, romelic warmodgenilia mxolod 9 gvt simZlavris periodul-

ad moqmedi sionhesis eleqtrosadguriT. samagierod, municipalitets gaaCnia turiz-

misa da rekreaciuli industriis maRali, magram jer-jerobiT auTvisebeli potenci-

ali [18]. es potenciali Sedgeba agroturizmisa da sarekreacio obieqtebis mowyobis 

didi SesaZleblobebiT _ erwos velze (soflebi Rulelebi, tolaTsofeli, kvernau-
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li, sionTgori, gorana, simonianTxevi, Tolenji, meliasxevi, xevsurTsofeli, Trani, 

ToloxCa), TianeTis qvabulis mimdebare teritoriebze, gansakuTrebiT ki TianeTi-Jin-

valis axalaSenebuli saavtomobilo gzis gaswvriv (soflebi tuSurebi, zariZeebi, 

eTvalisi) da sionis wyalsacavis mimdebare teritoriebze (soflebi sioni, Cekuraan-

Tgori), agreTve gorSevardenis serze, sadac 1980-ian wlebSi ganTavsebuli iyo hid-

rometeorologiis institutis ioris poligonis centraluri baza. 

aRsaniSnavia isic, rom TianeTidan aRmosavleTisken, kaxeTis qedis gadavliT, 

xSir tyeebSi miemarTeba gza, romelic akavSirebs TianeTs axmetasTan, rac turis-

tebs SesaZleblobas aZlevs gaagrZelon turne kaxeTis regionSi. garda amisa, Tian-

eTidan kidev erTi gza miuyveba md. iors CrdiloeTisken sof. zemo artanamde, ris 

Semdegac fexiT mosiarule turistebs SeuZliaT gaagrZelon mogzauroba velur bu-

nebaSi ioris saTaveebamde da avidnen pankisis qedis umaRles mwvervalze _ did bor-

baloze. municipalitetis teritoria mdidaria istoriuli ZeglebiTac, romelTa So-

ris aRsaniSnavia xuroTmoZRvrebis Zegli cxrakara (XI s.) da boWormis cixe-simagre. 

aRniSnuli potencialis aTviseba, rac sruliad SesaZlebelia mdidari wylis 

resursebis, zomieri klimatisa da TbilisTan, mcxeTasTan da TelavTan siaxlovis 

pirobebSi, did stimuls miscems municipalitetis ekonomikis ganviTarebas, SeaCerebs 

raionidan migraciis procesebs da uzrunvelyofs adgilobrivi mosaxleobis dabru-

nebas TavianT soflebSi. 

 
1.3. xrami-faravnis poligoni 

 
1.3.1. reliefi 

samxreT-saqarTvelos teritoriaze sacdel poligonad SerCeul iqna faravnis 
tbisa da walkis wyalsacavis auzebSi mdebare ninowmindisa da walkis municipali-
tetebis teritoriebis nawili saerTo farTiT 2000km2. sacdeli teritoria dasavle-
Tidan SemosazRvrulia samsaris qediT, romlis umaRlesi mwvervalia mTa didi abu-
li (3100 m). es qedi 30 km manZilze gawolilia samxreTidan CrdiloeTisaken da Sed-
geba vulkanuri warmoSobis konusuri mwvervalebisagan simaRliT 2500-3100m z.d. 
Crdilo nawilSi samsaris qedi emijneba ganeduri mimarTulebis TrialeTis qeds, 
romelic esazRvreba sacdel teritorias CrdiloeTidan walkis qvabulis aRmosav-
leT sazRvramde. am monakveTSi TrialeTis qedis umaRlesi mwvervalia mTa arjevani 
(2757 m). walkis qvabuls samxreTidan esazRvreba meridianuli mimarTulebis javaxe-
Tis qedi, romlis umaRlesi samxreT mwvervalidan (m. emlikli, 3054 m) poligonis 
sazRvari miemerTeba dasavleTiT daba ninowmindisken da uerTdeba samsaris qedis 
samxreT kalTebs saRamos tbis midamoebSi. sazRvris dominanti mwvervali am monak-
veTSi aris yaraTefe (2350 m). 

sakvlevi teritoria pirobiTad SeiZleba 2 raionad daiyos. pirveli maTgani (ze-
mo iarusi) moicavs faravnis tbis auzs simaRleTa intervalSi 1800-dan (meteosadgu-
ri saTxe-1839 m) 2100 metramde (m/s  faravani 2100 m), xolo meore ganTavsebulia wal-
kis wyalsacavis auzSi simaRleTa SualedSi 1500-1600m z.d. (m/s walka 1457 m, naleq- 
mzomi saguSago kuSCi 1500 m). am or wyalgamyofze mdebareobs TiqmaTaSis uReltexi-
li (2168 m z.d.). faravnis tbidan mis ukidures samxreT nawilSi gamoedineba md. fa-
ravani, romelic ganZansa da ninowmindas Soris qmnis saRamos tbas. walkis wyalsa-
cavis auzis (qvemo iarusi) wyalsacavSi Caedineba md. qcia, xolo aRmosavleT nawil-
Si gamoedineba md. xrami. xrami-faravnis poligonis reliefis ruka mocemulia nax. 
1.6-ze.  
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nax. 1.6. xrami-faravnis poligonis reliefis ruka [15] 
 

poligonSi Semavali faravnis tbis auzis nawilis farTobi Seadgenda 1100km2 da 
walkis wyalsacavis farTobi _ 900km2. 

 
1.3.2. hava 

 
imis gaTvaliswinebiT, rom javaxeTis qedi sacdel teritorias or gansxvavebul 

klimatur zonad hyofs, xrami-faravnis poligonis dasavleT nawilSi, romelic fa-
ravnis tbis auzs moicavs, ZiriTadad gamoiyofa 2 klimaturi zona [15]. poligonis 
mniSvnelovan nawilze vrceldeba mTianeTis stepebis hava, civi mcireTovliani zam-
TriTa da xangrZlivi grili zafxuliT, xolo poligonis samxreT-dasavleT nawil-
Si gabatonebulia mTianeTis stepebis hava, civi, mcireTovliani zamTriTa da xan-
grZlivi Tbili zafxuliT. amave wyaros mixedviT, javaxeTis qedis aRmosavleTiT, 
walkis wyalsacavis auzSi sacdel teritoriaze gamoiyofa mxolod erTi klimaturi 
zona - civ zamTriani da xangrZliv zafxuliani zomierad notio, mTianeTis stepebSi 
gardamavali hava. xrami-faravnis klimaturi daraionebis sqema mocemulia naxazze 1.7.  

monacemebi mzis naTebis xangrZlivobis Sesaxeb xrami-faravnis poligonis 
teritoriaze arsebobs radionovkisa da walkis meteosadgurebisTvis [7] 1970 wlebis 
mdgomareobiT (cxr. 1.11) 
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nax. 1.7. xrami-faravnis klimaturi daraioneba [15]. 
 

 

cxrili 1.11. mzis naTebis xangrZlivoba xrami-faravnis poligonis 
teritoriaze 

 
         Tve 
sadguri 

I II III IV V VI VII VIII IX X XI XII weli 

faravani 142 137 184 204 226 261 293 295 249 205 155 128 2479 

walka 132 135 141 156 180 215 243 222 178 158 115 109 1987 
 

informacias xrami-faravnis poligonis temperaturuli reJimis Sesaxeb iZleva 

1930-iani wlebidan warmoebuli dakvirvebis monacemebi (cxrili 1.12). 

 

cxrili 1.12. haeris temperaturis saSualo da eqstremaluri mniSvnelobebi ( )  

xrami-faravnis poligonis teritoriaze 1930-1960-iani wlebis monacemebiT [8]. 

elementi 
Tve 

weli 
I II III IV V VI VII VIII IX X XI XII 

saTxe (1839 m z.d.) 

saSualo 
temperatura 

-8.1 -6.7 -3.3 3.1 8.5 11.4 14.5 15.0 11.2 6.5 0.3 -5.3 3.9 
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cxrili 1.12-is gagrZeleba 
temperaturis 
abs. minimumi 

-38 -32 -29 -22 -9 -3 -3 -4 -10 -15 -26 -34 -38 

temperaturis 
abs. maqsimumi 

7 10 16 22 26 28 30 32 30 26 20 13 32 

faravani (2100 m z.d.) 

saSualo 
temperatura 

-8.8 -7.9 -4.7 1.2 6.4 9.8 12.9 13.1 9.4 4.9 -0.7 -5.7 2.5 

temperaturis 
abs. minimumi 

-38 -32 -27 -22 -9 -4 -3 -3 -10 -15 -26 -36 -38 

temperaturis 
abs. maqsimumi 

6 8 11 19 23 24 28 29 27 24 18 9 29 

walka (1457 m z.d.) 

saSualo 
temperatura 

-4.8 -3.8 -0.3 4.9 10.1 
13.
2 

16.1 15.9 12.1 7.7 1.8 -2.4 5.9 

temperaturis 
abs. minimumi 

-34 -30 -25 -15 -6 0 0 0 -7 -13 -26 -32 -34 

temperaturis 
abs. maqsimumi 

14 15 19 25 28 29 31 33 32 28 23 15 33 

 

haeris fardobiTi sinotivis saSualo Tviuri mniSvnelobebi imave periodisa da 

igive sadgurebisTvis mocemulia cxrilSi 1.13.  

atmosferuli naleqebis saSualo Tviuri jamebi imave periodSi igive sadgurebi-

sTvis moyvanilia cxrilSi 1.14.  

Rrublebis monacemebi igive sadgurebisTvis (saTxes gareSe) mocemulia cxrilSi 

1.15. 
 

cxrilSi 1.13. haeris fardobiTi sinotivis saSualo Tviuri mniSvnelobebi (%) xrami-

faravnis teritoriaze 1930-1960-iani wlebis monacemebiT [9] 

meteosadguri 
Tve 

weli 
I II III IV V VI VII VIII IX X XI XII 

faravani 74 75 76 76 73 74 74 70 73 71 74 72 74 

walka 71 72 76 74 75 75 74 73 76 76 78 73 74 
 

cxrili 1.14. atmosferuli naleqebis saSualo Tviuri jamebi (mm) xrami-faravnis 
teritoriaze 1930-1960-iani wlebis monacemebiT [9] 

meteosadguri 
Tve 

weli 
I II III IV V VI VII VIII IX X XI XII 

saTxe 21 30 33 45 77 97 65 51 39 37 30 18 543 
faravani 21 27 28 46 80 86 64 52 41 37 32 22 536 
walka 22 25 39 64 119 102 65 55 65 44 35 18 653 

 

cxrili 1.15. xrami-faravnis poligonis meteosadgurebze Tvis saSualo saerTo 

da qveda iarusis Rrublianoba (balebSi) [10] 

Rrublianoba  I II III IV V VI VII VIII IX X XI XII weli 
faravani 

saerTo 5.9 6.3 6.7 6.8 6.8 5.9 5.0 43 4.7 4.8 5.8 5.8 5.7 

qvemo 4.2 4.6 4.6 5.1 5.0 4.6 4.2 3.6 3.9 3.7 4.2 3.8 4.3 

walka 

saerTo 5.5 6.0 6.5 6.7 6.8 6.0 5.7 5.4 5.8 5.8 6.2 5.5 6.0 

qvemo 3.7 4.2 4.9 5.2 5.2 4.6 4.2 4.1 4.5 4.5 4.8 3.8 4.5 
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qaris reJimi xrami-faravnis poligonze ZiriTadad yalibdeba zogad cirkulaci-

uri procesebisa da msxvili orografiuli sistemebis (TrialeTis, samsarisa da ja-

vaxeTis qedebi) urTierTqmedebis Sedegad. amis gamo faravnis tbis auzSi gabatonebu-

lia samxreT-dasavleTis mimarTulebis qarebi, xolo walkis wyalsacavis auzSi _ 

Crdilo-dasavleTisa da dasavleTis qarebi. dakvirvebis Sedegebi, romlebic gasuli 

saukunis 40-60-ian wlebSi tardeboda faravansa (radionovka) da walkis meteosadgu-

rebze, moyvanilia cxrilSi 1.16. 

am cxrilidan Cans, rom faravnis tbis auzSi qaris siCqareebi orjer metia vidre 

walkis zeganze. poligonis orive nawili praqtikulad moklebulia tyis safars, am-

itom es sxvaoba samsaris qedis gavleniTaa gamowveuli, romelic javaxeTis qedTan 

urTierTobisas qaris nakadebis gaZlierebas iwvevs.  
 

 

 

 

cxrili 1.16. qaris Tvis saSualo siCqare (m/wm) xrami-faravnis poligonis 

meteosadgurebze [11] 

meteosadguri  Tve 
weli 

I II III IV V VI VII VIII IX X XI XII 

 faravani 4.9 5.5 4.2 3.8 3.4 3.3 3.8 3.6 3.2 3.5 4.1 4.4 4.0 
walka 2.7 2.7 2.4 2.0 2.0 1.8 1.7 1.4 1.5 1.7 1.6 2.2 2.0 

 

 

Zlier qarian (V 15 m/wm) dReTa ricxvi, imave cnobaris mixedviT, weliwadSi Sead-

gens 43-s, rac regionSi saSualo maCveneblad unda CaiTvalos (axalqalaqis meteos-

adgurze es sidide 49-s aRwevs). 

stiqiuri movlenebidan xrami-faravnis poligonze SeiZleba aRiniSnos uxvi nale-

qi, romlis dReRamurma jamma 5-10% albaTobiT walkaSi SeiZleba miaRwios 50-60 mm. 

dakvirvebis periodSi 1930-1965 ww. aRniSnul sadgurze naleqTa dReRamuri jamis maq-

simaluri mniSvneloba aRiniSna 1946 wlis 25 maiss da Seadgina 77 mm. 

eqstremaluri movlenebidan xrami-faravnis poligoni gamoirCeva setyvianobis ma-

Rali maCvenebliT, romelic erT-erTi maqsimaluria saqarTvelos teritoriaze. mis 

mosvlis sixSireze 1932-1965 ww. periodSi informacias iZleva cxrili 1.17. 
 

 

 

 

cxrili 1.17. setyvian dReTa saSualo raodenoba xrami-faravnis poligonis 

teritoriaze 1932-1965 ww. monacemebiT [10] 

sadguri 
Tve 

weli 
I II III IV V VI VII VIII IX X XI XII 

ninowminda 
(saTxe) 

   
0.1 1.1 1.3 0.4 0.6 0.4    3.9 

 faravani    0.4 3.0 3.0 0.9 1.1 0.9 0.7   10.0 

walka    0.7 2.0 1.3 0.3 0.2 0.4 0.1   5.0 
 

 

rogorc am cxrilidan Cans, poligonis teritoriaze maqsimaluri setyvianobiT 

gamoirCeva faravnis tbis auzis CrdiloeTi nawili, ramac ganapiroba am raionSi 

hidrometeorologiis institutis mier 1960-iani wlebis dasawyisSi sacdeli poligo-

nis Seqmna setyvasTan brZolis originaluri meTodis dasamuSaveblad. 

monacemebi xrami-faravnis poligonze Tovlis safaris xangrZlivobisa da simaR-

lis Sesaxeb klimaturi cnobaris [9] mixedviT naCvenebia cxrilSi 1.18.  

rogorc am cxrilidan Cans, xrami-faravnis poligonis teritoria dakvirvebis 

wlebSi didTovlobiT ar gamoirCeoda da Tovlis saSualo dekaduri simaRle mete-

osadgurebze ar aRemateboda 10-15 sm. 
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iseve, rogorc ioris poligonis monacemebis ganxilvisas, aqac mxedvelobaSia mi-

saRebi bolo aTwleulebis manZilze globaluri daTbobis Sedegad saqarTveloSi 

Tovlianobis reJimze momxdari cvlilebebi, ris gamoc cxrilSi 1.18 moyvanili mona-

cemebi Sesworebas moiTxovs. 

 
 

cxrili 1.18. Tovlis safaris saSualo dekaduri simaRle (sm) xrami-faravnis 
poligonis meteosadgurebze 1930-1965 ww. monacemebiT [9] 

sadguri 

Tve  
XI XII 1 II III IV 

dekada 
2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 

saTxe  3 3 4 7 8 8 9 12 13 13 12 9 7 2  

faravani 1 2 3 3 3 4 5 7 12 13 14 15 15 10 5 1 

walka  1 2 3 3 4 4 5 6 7 6 6 5 3 1  
 

rac Seexeba globaluri daTbobis gavlenas xrami-faravnis poligonis tempera-

turisa da naleqTa reJimis realur da prognozirebul maCveneblebze, amis Sesaxeb 

saqarTvelos mesame erovnul SetyobinebaSi [6] monacemebi arsebobs mxolod walkis 

meteosadgurisTvis (cxr. 1.19).  

rogorc am cxrilidan Cans, 1961-2010 ww. periodSi haeris saSualo wliurma tem-

peraturam walkaSi 0.4  -iT moimata, xolo naleqebi gaizarda 2%-iT. 2050 wlamde 

prognozis Tanaxmad, mosalodnelia temperaturis momateba 2010 welTan SedarebiT 

1.3  -iT da 2100 wlamde _ kidev 2,2  –iT. rac Seexeba naleqTa wliur jamebs, 2050 

wlamde mosalodneli iqneba maTi gazrda 10%-iT, xolo 2100 wlamde piriqiT Semci-

reba 9.8%-iT. 
 

 

 

 

cxrili 1.19. temperaturis saSualo (T) da naleqTa wliuri jamebis (P) faqtobrivi, 

2050- da 2100 wlamde prognozirebuli mniSvnelobebi walkis meteosadgurisTvis 

sadguri 

klimaturi 
cnobariT 

2010 wlis 
monacemebiT 

prognoziT 2050 
wlisTvis 

prognoziT 2100 
wlisTvis 

T,  PP, mm T,  PP, mm T,  PP, mm T,  P, mm 

walka) 5.9 653 6.3 667 7.6  735  9.8 663 
 

1.3.3. niadagebi, landSaftebi da mcenareuli safari  
                   niadagebi 

javaxeTis vulkanuri platos im nawilSi, romelic xrami-faravnis poligons 
ukavia, Tanaxmad ukve naxsenebi klasifikaciisa [12], ZiriTadad gamoiyofa niadagebis 
3 jgufi, romelTagan poligonis orive seqtorSi _ faravnis tbisa da walkis 
wyalsacavis auzebSi _ dominirebs Savmiwa niadagebi maT samsarisa da TrialeTis 
qedebis ferdobebze alag-alag enacvleba Savmiwa daniduli niadagebi, xolo 
javaxeTis qedis ferdobebze _ mTa-mdelos Savmiwisebri da kordiani mTa-mdelos 
niadagebi. niadagebis gavrcelebis sqema naCvenebia nax. 1.8-ze. 

 

               landSaftebi da mcenareuli safari 

kavkasionis landSaftebis rukaze javaxeTis vulkanuri mTianeTis zonaSi n. 

beruCaSvilis Tanaxmad [13] gamoiyofa Semdegi landSafturi zonebi maTTvis 

damaxasiaTebeli mcenareuli safariT, romlebsac moicavs xrami-faravnis poligonis 

teritoria: 

maRalmTis vulkanuri landSaftebi alpuri mdeloebiT, romlebsac moicavs 

poligonis dasavleT nawilSi mdebare samsaris qedis mwvervalebi 2500-3300 m z.d. 

SualedSi; 
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 am landSaftebs faravnis tbis auzSi qvemodan esazRvreba maRalmTis 

vulkanuri landSaftebis zona simaRleTa intervalSi 1800-2100 m z. d., 

romelic aerTianebs subalpur mdeloebsa da mdelo-stepebis kompleqss. 

 walkis wyalsacavis auzSi gamoiyofa vulkanuri maRalmTiani plato - stepisa 

da mdelo-stepis mcenareuliT, romelsac aRmosavleTidan da CrdiloeTidan 

esazRvreba saSualo mTianeTis eroziul-denudaciuri landSaftebis zona 

wiflnari da muxnari tyeebiTa da buCqnariT. 

 

 
nax. 1.8. niadagebis jgufebis gavrcelebis sqema xrami-faravnis poligonze [12]. 

 

am klasifikaciis Sesabamisad xrami-faravnis poligonis teritoria dafarulia 
tyis safars moklebuli alpuri da subalpuri mcenareuliT, rac tradiciulad 
xels uwyobs am raionis gamoyenebas zafxulis saZovrebad. amis gaTvaliswinebiT, 
naleqTa xelovnur gazrdas aq SeuZlia dadebiTi rolis Sesruleba saZovrebisa da 
saTibebis produqtiulobis gazrdaSi, mecxoveleobis efeqturobis amaRlebaSi, 
agreTve, garkveulwilad, meTevzeobis ganviTarebaSi. garda amisa, naleqTa 
xelovnuri gazrda faravnis tbis auzSi SeiZleba ganixilebodes agreTve rogorc 
axalaSenebuli 87 mgvt simZlavris faravnis hesis efeqturobis gazrdis erT-erTi 
saSualeba. igive SeniSvna Seexeba walkis wyalsacavis auzsac, romelic Seicavs 
rogorc 2 mZlavr hidroeleqtrosadgurs, ise saTib-saZovrebsac, Tumca naleqTa 
sezonuri jamebis mniSvnelovan gazrdas orive auzSi SeiZleba safrTxis Seqmna 
mekartofileobisTvis Warbi datenianebis pirobebSi. aqve unda iTqvas, rom nxg 
samuSaoTaA msoflio gamocdilebam aCvena, rom sxvadasxva pirobebSi naleqTa 
sezonuri jamebis momateba 15%-ze meti sididiT ararealurad unda CaiTvalos.  

 

 

1.3.4. hidrologiuri qseli 

iseve rogorc ioris poligoni, xrami-faravnis poligonic sakmaod mdidaria 

wylis resursebiT. poligonis ufro maRali nawili, romelic Sedis faravnis auzSi, 
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aerTianebs md faravnis zemowels Tavisi SenakadebiT, 2 tbas faravansa da saRamos, 

agreTve samsaris qedis arealSi Semavali 10-mde mcire tbas. poligonis SedarebiT 

dabali, Crdilo-aRmosavleTi nawili moicavs md. qcia-xramis zemo wels da mis mier 

Seqmnil walkis wyalsacavs Tavisi SenakadebiT, agreTve 2 SedarebiT patara tbas _ 

bareTisa da uizungels. poligonis hidrologiuri qselis sqema mocemulia nax. 1.9, 

xolo monacemebi mdinareebisa da tbebis Sesaxeb _ cxrilSi 1.20 

faravnis tbis auzSi, garda zemoT ganxiluli 2 tbisa, aRricxulia kidev 10-ze 

meti mcire tba. auzis tbebiT dafarulobis koeficienti aRwevs 0.15-s, anu misi 

farTobis 15% dafarulia tbebiT [16]. mdinareebsa da tbebs, rogorc faravnis tbis, 

aseve walkis wyalsacavis auzSi ZiriTadad miwisqveSa wylebi asazrdoebs. 

fundamentur naSromSi miRebuli Sedegebis Tanaxmad [17], javaxeTis vulkanur 

platoze mdinareTa kvebis 60% -ze meti gruntis wylebs miekuTvneba, wvimis 

Camonadenis wili icvleba 13-25% farglebSi, xolo Tovlis nadnobisa 15-27% 

farglebSi. sakvlev regionSi samkurnalo mineraluri wylebi ar aris aRmoCenili. 
 

cxrili 1.20. xrami-faravnis poligonis hidrologiuri qseli 

# mdinaris/tbis 
dasaxeleba 

sigrZe, 
km saguSago 

saSualo 
xarji, m3/wm 

faravnis tbis auzi 

1 md. faravani 

0 foka 1.47 
24 saRamo, saRamos tba 5.76 
29 orojolari 

(poligonis sazRvari) 
9.10 

74 SesarTavi (xerTvisi 18.9 
2 ganZisxevi 19 

md. faravnis mTavari Senakadebi 
3 buRdaSeni 16 
4 yirbulaxi 32 
5 korxi 30 
6 WobareTi 23 
7 faravnis tba sigrZe_9.5 km, sarkis farTobi_37.5 km2, sarkis 

simaRle_2076 m z.d., moculoba _90.8 mln m3 

8 saRamos tba sigrZe_3.8 km, sarkis farTobi_4.8 km2, sarkis simaRle_1996 
m z.d., moculoba _7.7 mln m3 

walkis wyalsacavis auzi 

1 md. qcia saTave  51 ksag.uSCi, md. xramis saTave 6.48 

2 
md. xrami (sag. 

kuSCidan) 

77 sag.walka, walkis wyalsac gavlis 
Semdeg 

9.76 

98 kakliani xramhesis gavlis Semdeg, 13.7 
201 poligonis sazRvari 

SesarTavi, sag. wiTeli xidi 
65.9 

3 burnaSeTi 18 
walkis wyalsacavs sul erTvis kidev 10-ze meti 

mdinare sigrZiT 5-dan 10 km-mde 
4 nardenavi 10 
5 gumbaTi 22 
6 yorsuCai 12 

7 
walkis 
wyalsacavi 

sigrZe_14.0 km, sarkis farTobi_33.7 km2, sarkis 
simaRle_1512 m z.d., moculoba _313 mln m3 

8 
bareTis tba sarkis farTobi _ 1.24 km2, sarkis simaRle _ 1612 m z.d., 

moculoba _ 1.02 m3 

9 tba uzungeli  
10 tba jamuSgeli  
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nax. 1.9. xrami-faravnis poligonis hidrologiuri qseli  

 

1.3.5. mosaxleoba da ekonomika 

xrami –faravnis poligoni moicavs ninowmindisa da walkis municipalitetebis 

teritoriis nawilebs, romelTagan, rogorc zemoT ukve iyo naTqvami, 1100 km2 Sedis 

ninowmindis municipalitetis teritoriaSi da 900 km2_walkis municipalitetis 

teritoriaSi. 

ninowmindis municipalitetis saerTo farTobi Seadgens 1353,9 km2. masSi Sedis 1 

qalaqi (ninowminda, yofili bogdanovka) da 31 sofeli. mosaxleobis raodenoba 2014 

wlis mdgomareobiT Seadgenda 24 490, rac TiTqmis 25%-iT naklebia 2002 wlis 

maCvenebelze (32 560).  

ninowmindis municipalitetis ekonomikis wamyvani dargia soflis meurneoba, 

romelSic dominirebs mecxoveleoba, marcvleulis moyvana da mekartofileoba, 
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ganviTarebulia agreTve mefutkreoba. sasoflo-sameurneo savargulebs ukavia 117 000 

ha, saidanac 24 000 ha saxnav-saTesia, 7 000 ha_saTibi da 96 000 ha _saZovari. 

mrewvelobis dargebidan municipalitetSi ganviTarebulia kvebis mrewveloba 

(rZis da xorcis gadamuSaveba, yvelis warmoeba,), TevzWera da Tevzis moSeneba. 

moqmedebs bazaltis qvis damamuSavebeli da betonis blokis saamqroebi. municipa-

litetis teritoriaze gadis baqo-Tbilisi-yarsis saerTaSoriso mniSvnelobis 

sarkinigzo xazi, agreTve somxeTTan SemaerTebeli saavtomobilo magistrali [20]. 

walkis municipalitetis saerTo farTobia 1050,6 km2, romelzec ganTavsebulia 1 

qalaqi _ walka, 2 daba da 48 sofeli. 2014 wlis monacemebiT municipalitetis 

mosaxleoba Seadgenda 18 850 adamians, saidanac 3 200 cxovrobda q. walkaSi. 2002 

welTan SedarebiT municipalitetis mosaxleoba Semcirda 9.8%-iT, Tumca TviT 

walkaSi mosaxleobis raodenoba gaizarda 33%-iT. 

walkis municipalitetis ekonomikis mTavari mimarTulebaa soflis meurneoba, 

romlis ZiriTadi dargebia mekartofileoba da mesaqonleoba. sasoflo-sameurneo 

savargulebs ukavia 86 000 ha, sxva dargebidan ganviTarebulia eleqtroenergetika, 

romelic warmodgenilia xramis kaskadis 2 mZlavri eleqtrosadguriT, agreTve 

satransporto qseli, romlis ZiriTadi elementia Tbilisi-yarsis rkinigzis 

marabda-axalqalaqis monakveTi [19]. 
 

Ddaskvnebi 
1. hidrometeorologiis institutis mier naleqTa xelovnuri gazrdis samuSaoTa 

Casatareblad SerCeuli ioris, da SemdgomSi xrami-faravnis poligonebis teri-

toriebi ZiriTadad akmayofilebs msoflio meteorologiuri organizaciis mier 

am profilis samuSaoebis Casatareblad gamoyofili teritoriebisadmi wayenebul 

moTxovnebs rogorc geografiuli, ise klimaturi, hidrologiuri da socialur-

ekonomikuri TvalsazrisiT. klimaturi monacemebi, romlebic mocemulia 1970-iani 

wlebisTvis sacnobaro literaturidan, koreqtirebulia haeris temperaturisa da 

naleqTa jamebis 2100 wlamde arsebuli saprognozo SesworebebiT. 

2. orive poligonisaTvis mocemulia reliefis, niadagebis, klimaturi zonebisa da 

mcenareuli safaris zogadi mimoxilva, rac momavalSi saWiro iqneba wylis 

resursebis marTvis modelebis asagebad. 

3. orive poligonisaTvis ganxilulia hidrologiuri qseli mTavari mdinareebis 

(iori, faravani da qcia-xrami), maTi Senakadebis, tbebisa da wyalsacavebis 

CaTvliT. aRniSnulia, rom naleqTa xelovnur gazrdas orive poligonze 

potenciurad SeuZlia arsebuli hesebis (xrami-faravnis poligoni) da sarwyavi 

sistemebis (ioris poligoni) efeqturobis gazrda. 

4. moyvanilia cnobebi TianeTis, ninowmindisa da walkis municipalitetebis (rom-

lebSic Sedis sacdeli poligonebis teritoriebi) farTobebis, mosaxleobis 

raodenobisa da ekonomikis ZiriTadi dargebis Sesaxeb. es informacia agreTve 

gasaTvaliswinebeli iqneba mocemul auzebSi wylis resursebis menejmentis 

modelebis agebis dros. 
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Tavi 2. NnaleqTa xelovnuri gazrdis mizniT Rrublebze zemoqmedebis 

efeqtis  dadgenis SesaZleblobis Sefaseba 

   2.1. zogadi SeniSvnebi 
1977 wels akad. Gg.svaniZis mier SemuSavebuli koncefciis Tanaxmad, hidrome-

teorologiis instituts respublikis xelmZRvanelobis winaSe saqarTvelos 

teritoriaze nxg samuSaoTa gaSlis Sesaxeb winadadebis dasmis win unda 

Seesrulebina 3 tipis samuSao:  

 sxvadasxva qveynebSi nxg samuSaoTa praqtikuli gamocdilebis mimoxilva da maTi 

efeqturobis Sefaseba;  

 nxg samuSaoTa Casatareblad sacdel da სakontrolo teritoriebis SerCeva; 

 saqarTvelos pirobebSi nxg samuSaoTa sxvadasxva sando albaTobiT efeqtis 

dadgenis xangrZlivobis Sefaseba. 

am sami amocanidan pirveli SedarebiT advilad iqna daZleuli 1977 wlisTvis 

RrubelTa fizikisa da aqtiuri zemoqmedebis (es termini miRebuli iyo sabWoTa 

kavSirSi inglisuri terminis `Weather modification~-is sanacvlod) dargSi 

gamoqveynebuli literaturuli wyaroebis mimoxilvis Sedegad. Aamocanis gadaWras 

xeli Seewyo agreTve saqarTvelos delegaciis (a. qarcivaZe, a. okujava, T. 

gziriSvili, b. beritaSvili) monawileobam 1976 wels boulderSi (kolorado, aSS) 

Catarebul amindis modifikaciis saerTaSoriso konferenciaSi, sadac miRebuli 

uaxlesi informaciis gamoyenebiT Sedgenili iqna mimoxilva [1]. Aam naSromSi 

ganxiluli iqna naleqTa xelovnuri gazrdis dargSi rogorc sabWoTa kavSirSi, ise 

msoflios mTel rig qveynebSi (aSS, israeli, irani, avstralia, meqsika da a.S.) 

Catarebuli proeqtebis organizacia da miRebuli Sedegebi, agreTve msoflio 

meteorologiuri organizaciis mier dagegmili nxg saerTaSoriso proeqtis (PEP) da 

mis Casatareblad SerCeuli qveynebis sia. SemdgomSi, 1979-1981 wlebSi am proeqtis 

espaneTSi ganxorcielebis Sedegebi da mTavari xarvezebi ganxilulia winamdebare 

Tavis bolo punqtSi 2.5. da ufro detalurad danarTi 2-Si. 

meore amocanis gadasaWrelad hidrometeorologiis institutSi hidrologiis, 

RrubelTa fizikis, sinoptikuri meteorologiisa da garemos daWuWyianebis wamyvan 

specialistTa mier detaluri ganxilvis Sedegad miRebuli iqna gadawyvetileba nxg 

samuSaoTa Casatareblad SerCeuli yofiliyo md.ioris auzis zemoweli, sionis 

wyalsacavi Semkrebis rols Seasrulebda Rrublebze zemoqmedebis Sedegad 

miRebuli wylis damatebiTi resursebis dagrovebisa da ganawilebisaTvis. 

sakontrolo teritoriebad rekomendebuli iqna md. aragvis, qsnisa da liaxvis 

auzebi. 

rac Seexeba zemoT CamoTvlili amocanebidan mesamis gadsawyvetad naSromi [2] 

–is msgavsad, saWiro gaxda maTematikuri statistikis aparatis gamoyeneba sacdel da 

sakontrolo teritoriebze naleqTa dakvirvebul rigebs Soris naleqTa sxvaobis 

saimedobis donis dasadgenad. sakiTxi detalurad iqna ganxiluli 1978 wlisTvis 

momzadebul proeqt `ioris~ dasabuTebis [3] me-5 TavSi, romelic SemdgomSi 1981 

welSi gamoqveynda hidrometeorologiis SromaTa krebulSi [4]. qvemoT moyvanilia am 

naSromis Sinaarsi. 

 

2.2. zemoqmedebis efeqturobis kontrolis meTodebi 

dReisaTvis nxg samuSaoebSi ZiriTadad gamoiyeneba efeqturobis kontrolis 

Semdgomi meTodebi: 

 fiqsirebuli sacdeli da sakontrolo teritoriebis meთodi. am meTodis 

gamoyeneba moiTxovs orive teritoriaze naleqebze dakvirvebis sakmaod 
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xangrZlivi rigebis arsebobas da maT Soris SeZlebisdagvarad mWidro 

korelaciis arsebobas; 

 randomizaciis safuZvelze gansazRvruli sacdeli da sakontrolo 

teritoriebis meTodi. zemoT CamoTvlili pirobebis dakmayofileba am 

SemTxvevaSicaa saWiro, Tumca aRniSnuli meTodis gamoyenebisas gamoiricxeba 

eqsperimentis saboloo Sedegze orografiis gavlena. am meTodis gamoyeneba 

mizanSewonilia did sakvlev teritoriaze Rrublebze TviTmfrinaviT 

zemoqmedebis SemTxvevaSi, sacdel da sakontrolo teritoriebs Soris gamyofi, 

anu buferuli zonis arsebobis pirobebSi. 

 istoriuli regresiis meTodi. es meTodi gamoiyeneba sakontrolo teritoriis 

SerCevis SeuZleblobis SemTxvevaSi da misi gamoyeneba gansakuTrebiT maRal 

moTxovnebs uyenebs meteorologiuri dakvirvebis xangrZlivobasa da xarisxs; 

SeniSvna: statiis [4] momzadebis Semdeg 1970-iani wlebis dasasruls sakontrolo 

teritoriis SerCevis SeuZleblobis SemTxvevis gamo SemuSavda alternatiuli 

randomizaciis meTodi, romelSic SerCeul teritoriaze Rrublebze 

zemoqmedebis gadawyvetileba miiReba randomizebul safuZvelze sacdel da 

sakontrolo eqsperimentul erTeulTa jgufebisaTvis. 

 fizikuri meTodebi. zemoT CamoTvlil statistikur meTodebTan erTad zemo-

qmedebis efeqturobis kontrolisTvis gamoiyeneba agreTve fizikuri meTodebic, 

romlebic iTvaliswinebs Rrublebis fizikur maxasiaTeblebze dakvirvebis 

xangrZlivi rigebis Sedarebas zemoqmedebis dawyebamde da misi Catarebis Semdeg, 

anda erTnair fizikur-geografiul pirobebSi RrubelTa sacdel da sa-

kontrolo erTobliobaTa fizikuri maxasiaTeblebis gazomvebis Sedegebis Se-

darebas. 

 ricxviTi modelirebis meTodi. gamoTvliTi teqnikis swrafma ganviTarebam SesaZ-

lebeli gaxada RrublebSi mimdinare naleqwarmoqmnis procesebis modelireba da 

gamoTvlili da eqsperimentuli monacemebis Sedarebis safuZvelze msjeloba ze-

moqmedebis efeqturobis Sesaxeb. am meTodis gamoyeneba maRal moTxovnebs uyenebs 

eqsperimentul monacemebs, rac ganapirobebs rogorc gamoTvlis sizustes, ise 

Sedarebis saboloo Sedegs. 

 iribi meTodebi, mag. zemoqmedebis efeqturobis Sefasebis meTodi hidrologiur 

monacemTa gamoyenebiT. hidrologiuri meTodi gansakuTrebiT efeqturia im sqe-

mebSi, sadac xelovnuri zemoqmedebis Sedegad miRebuli naleqebi, aorTqlebiT 

gamowveuli danakargebis gamoklebiT, mdinareTa kalapotiT Caedineba sacdel te-

ritoriaze da gamoiyeneba damatebiTi wylis resursebis saxiT. maTi Sefaseba 

warmoebs mdinareTa kalapotSi wylis xarjis hidrometruli gazomvebiT da 

wylis donis gazomvebiT maregulirebel wyalsacavebSi rogorc sacdel, ise sa-

kontrolo teritoriebze. 

nxg eqsperimentebis umetes SemTxvevaSi zemoqmedebis efeqturobis kontrol-

isaTvis erTdroulad gamoiyeneba ramdenime zemoT CamoTvlili meTodi. magali-

TisTvis SeiZleba moyvanili iqnas r. listis naSromi [5], romelSic detaluradaa 

ganxiluli msoflio meteorologiuri organizaciis nxg saerTaSoriso proeqtis 

(PEP) organizaciis gegma. es sakiTxi gaSuqebulia pirveli Tavis p. 1.1. –Si. 

 

 2.3. amocanis dasma 
dasmuli amocanis gadasaWrelad pirvel rigSi gaanalizebuli iqna naleqTa 

jamebis sakmaod xangrZlivperiodiani dakvirvebis monacemebi sacdel (TianeTi) da 

sakontrolo (duSeTi, axalgori - yofili leningori, cxinvali) teritoriebze. 

dadgenil iqna, rom sakvlev teritoriaze naleqTa wliuri jamebis 3/4 wlis Tbil 
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periodSi (aprili-oqtomberi) modis, ramac gaaadvila zemoqmedebisaTvis SerCeuli, 

wlis am periodisaTvis damaxasiaTebeli konveqciuri Rrublebidan mosul naleqTa 

analizi. 40-wliani dakvirvebis monacemebis ganxilvam aCvena, rom TianeTisa da 

danarCeni 3 meteosadguris monacemebs Soris sakmaod mWidro korelacia arsebobs 

(cxr. 2.1]. 
 

cxrili 2.1. Tbili periodis (IV-X) naleqTa jamebis saSualo mniSvnelobebi  

       ioris poligonis sakvlev teritoriaze (1936-1976 ww.) [3]. 

sadguri 

naleqTa 
jamebis 
saSualo 

mniSvneloba 
Xn, mm 

saSualo 
kvadratuli 

gadaxra 

, mm 

variaciis 
koeficienti 

Cv 

korelaciis 
koeficienti 

r 

TianeTi 
duSeTi 

axalgori 
cxinvali 

605 
520 
168 
384 

133 
119 
109 
97 

0.22 
0.23 
0.23 
0.25 

 
0.82 0.03 

0.80 0.04 

0.76 0.04 
  

mravlobiTi korelaciis koeficientis mniSvneloba TianeTsa da sadgurebs _ 

DduSeTs, leningorsa da cxinvals Soris toli aRmoCnda: 

 R= 0.83   xolo regresiis gantolebam miiRo Semdegi saxe 

Yy=0.50X1+0.33X2+0.31X3 +76,         (2.1.) 

sadac y aris Tbili periodis naleqTa jami meteosadgur (m/s) TianeTze, X1, X2 da X3 

_ naleqTa jamebi Sesabamisad duSeTSi, leningorsa da cxinvalSi. miRebuli 

gantolebis fardobiTma cdomilebam Seadgina 12%.  

R koeficientis sakmaod maRali mniSvneloba saSualebas iZleva gakontrol-

des zemoqmedebis efeqturoba sadgur TianeTze danarCeni sami meteosadguris mon-

acemebiT drois SedarebiT xangrZlivi periodis ganmavlobaSi. R koeficientis si-

axlove oTxive ganxiluli sadgurisTvis agreTve amyarebs am daskvnis samarTlia-

nobas. gamosaxuleba (2.1)-iT miRebuli y sididis gamoTvlili sidideebis Sedareba 

m/s TianeTze gazomil faqtobriv mniSvnelobebTan drois garkveul monakveTSi 

SesaZlebels gaxdis dadgindes sacdel teritoriaze naleqTa jamebis cvlilebis 

trendi, dakavSirebuli Rrublebze sistematur zemoqmedebasTan.   
 

2.4. GgamoTvlebis Sedegebi  
eqsperimentirebis periodis xangrZlivobis Sesafaseblad, romlis drosac SesaZ-

lebeli iqneba sizustis mocemul doneze zemoqmedebis efeqtis aRmoCena naleqTa bu-

nebrivi cvalebadobis gaTvaliswinebiT, mizanSewonilad iqna CaTvlili naleqTa Se-

sabamisi jamebis pirobiTi gazrda 5, 10, 15 da 20%-iT 5, 10, 15 da 20 –wlian periodeb-

Si m/s TianeTis dakvirvebis 40-wliani rigis gamoyenebiT. periodebi aiReboda dakvir-

vebis mTliani rigis sawyis, Sua da bolo monakveTebSi.   

bunebriv da modelirebul Sesadarebel rigebs Soris SemTxveviTi Tu araSem-

TxveviTi sxvaobis dasadgenad gamoyenebul iqna stiudentis t-kriteriumi, romlis ga-

moyeneba dasaSvebia normaluri ganawilebis mqone monacemebisTvis. 

oTxive ganxilul sadgurisTvis monacemTa mniSvnelobebis ganawilebam aCvena ma-

Ti siaxlove normalur ganawilebasTan, ramac SesaZlebeli gaxada t-kriteriumis ga-

moyenebiT Sefasebuliyo gansxvaveba bunebriv da modelirebul rigebs Soris sando 

albaTobis sxvadasxva doneze: P = 0.90, 0.95 da 0.99.  

gamoTvlebma aCvena, romM sadgur TianeTSi Tbili periodis ganmavlobaSi naleq-

Ta saSualo jamis 5%-iT momatebis dadgena saimedoobis doneze P=0.90 SeuZlebelia 

zemoqmedebis samuSaoTa 20 wlis ganmavlobaSi warmoebis SemTxvevaSic ki. naleqTa 
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saSualo jamebis gazrda 10%-iT SesaZlebelia aRmoCenili iqnas sando albaTobis 

doneze P= 0.90-0.95 eqsperimentirebis 15 wliani periodis ganmavlobaSi, xolo 15%-ia-

ni nazrdis dadgena SesaZlebeli iqneba 5 weliwadSi saimedoobis doneze P=0.90, 10 

weliwadSi saimedoobiT P = 0.95 da 15 weliwadSi sando albaTobis doneze P=0.99. 

sakvlevi teritoriis danarCeni sami sadgurisaTvis Catarebulma analogiurma ga-

moTvlebma aCvena, rom zemoqmedebis efeqtis dadgenis periodi sando albaTobis mo-

cemul mniSvnelobisaTvis damokidebulia wlis Tbil periodSi naleqTa jamebis cik-

lur cvalebadobaze _ im wlebSi, rodesac naleqTa jamebi aRemateba saSualo mra-

valwliur mniSvnelobas, zemoqmedebis efeqtis dadgena SesaZlebeli iqneba 2-jer 

ufro mokle vadaSi, vidre nakleb naleqian ciklur periodSi.  

statia [4] teqnikuri mizezebis gamo gamoqveynda nxg proeqtis koncefciis SemuSa-

vebidan (1977) 4 wlis Semdeg, roca koncefciam, rogorc zemoT ukve iTqva, garkveuli 

cvlilebebi ganicada. kerZod, winamdebare TavSi miRebuli Sedegebis gaTvaliswine-

biT, sando albaTobis misaReb doneze proeqtis Sedegebis uzrunvelsayofad saWiro 

iqneboda samuSaoTa Catareba 10-15 wlis ganmavlobaSi, rac respublikis xelmZRvane-

lobisaTvis miuRebeli iyo. amitom akad. g. svaniZis iniciativiT 1979 wels miRebuli 

iqna gadawyvetileba efeqturobis kontrolis sqema Secvliliyo sacdel teritoria-

ze eqsperimentuli erTeulebis randomizebuli SerCevis meTodiT, rac uzrunvel-

yofda zemoqmedebis efeqtis 0.90 sando albaTobis doneze dadgenas 5-10 wlis ganmav-

lobaSi. 

am gadawyvetilebis Sedegad gaizarda ioris poligonis sacdel teritoriaze ze-

moqmedebis efeqtis kontrolisadmi wayenebuli moTxovnebi _ aRniSnul teritoriaze 

moewyo gaxSirebuli naleqmzomi qseli, gaZlierda auzis zemo welSi hidrologiur 

dakvirvebaTa Catarebis SesaZleblobebi, dainerga zemoqmedebis efeqturobis avtoma-

tizebuli r/l meTodi, gaZlierda samuSaoebi konveqciuri Rrublis operatiuli mo-

delis Sesaqmnelad. 

rac Seexeba xrami-faravnis poligons, romelzec zemoqmedeba Rrublebze mogvian-

ebiT, 1981 wlidan daiwyo, misi orive nawilis SedarebiT didi simaRlis gaTvaliswi-

nebiT, wlis Tbil periodad miCneuli iqna mais-seqtembris monakveTi. teritoriaze 

naleqTa sezonuri jamebis monacemebi moyvanilia cxrilSi 2.2. 
 

cxrili 2.2. xrami-faravnis poligonze wlis Tbili periodis (V-IX) naleqTa 

saSualo jamebi sacdel da sakvlev teritoriebze (1945-1965 ww.) 

sadguri 
simaRle z.d.  

H, m 

naleqTa 
sezonuri 

jami 
P, mm 

saSualo 
kvadratuli 

gadaxra 

, mm 

variaciis 
koeficienti 

Cv 

sacdeli teritoria 
ninowminda 
foka 
faravani 
kuSCi 
walka 

2077 
2080 
2100 
1500 
1457 

365 
314 
323 
328 
406 

102 
82 
71 
78 
89 

0.28 
0.26 
0.22 
0.24 
0.22 

sakontrolo teritoria 
axalqalaqi 
tabawyuri 
manglisi 

1716 
1995 
1195 

320 
288 
393 

86 
84 
90 

0.27 
0.29 
0.23 

 
cxrilSi Sesulia monacemebi im meteorologiuri sadgurebisTvis, romlebzec 

dakvirvebis rigebis xangrZlivoba 20 wels aRemateboda (1945-1965 ww. da meti). 
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gansxvavebul klimatur pirobebSi myofi xrami-faravnis poligonis ori na-

wilisTvis sabaziso sadgurebad CaTvlili iqna faravani (faravnis auzi) da walka 

(walkis wyalsacavis auzi). maT Sesabamis zonaSi Semaval meteosadgurebze wlis 

Tbil periodSi (V_IX) naleqTa saSualo jamebs Soris korelaciuri kavSirebi sa-

kmaod maRali aRmoCnda (cxr. 2.3). Tumca miRebuli kavSirebis gamoyenebiT Cata-

rebulma gamokvlevebma aCvena, rom wlis Tbil periodSi naleqTa saSualo jamis 

10%-iT momatebis dadgena sando albaTobis doneze P=0.90 sadgur faravanze Se-

uZlebelia zemoqmedebis samuSaoTa 25 wlis ganmavlobaSi warmoebisas, xolo sadgur 

walkaze – 20 wlis ganmavlobaSi. amitom xrami-faravnis poligonze 1981 wels 

dawyebuli samuSaoebi Tavidanve orientirebuli iyo kontrolis randomizaciis 

meTodis gamoyenebaze. 
 

cxrili 2.3. korelaciuri kavSirebi xrami-faravnis poligonis sabaziso da 

sacdel_sakontrolo meteosadgurebs Soris 

poligonis nawili sadgurebi 
korelaciis 

kerZo 
koeficienti 

korelaciis 
mravlobiTi 
koeficienti 

faravnis tbis auzi 

 faravani (sabaziso) 
foka 

ninowminda 
axalqalaqi 
tabawyuri 

 
0.96 0.02 

0.82 0.05 

0.80  

0.76  

 
 
 
 

0.86 0.10 

walkis wyalsacavis 
auzi 

walka (sabaziso) 
kuSCi 

manglisi 

 
0.90  0.02 

0.75  0.08 

 
 

0.78  0.12 
 

aqve saWiroa aRiniSnos, rom imave wlebSi (1979-1981) espaneTSi Catarebuli 

ararandomizebuli nxg saerTaSoriso eqsperimentis (PEP) Sedegebis analizis dros 

mogvianebiT miRebuli iqna rekomendacia momavalSi proeqtis 5 wliT gagrZelebis 

SemTxvevaSi sando albaTobis 0.95 donis misaRwevad zemoqmedeba Rrublebze 

randomizebuli meTodiT Catarebuliyo [6]. 

amis gaTvaliswinebiT sacdeli teritoriis orive nawilSi moewyo naleqmzomTa 

10 erTeulisagan Semdgari damatebiTi qseli, dainerga zemoqmedebis efeqturobis 

r/l kontrolis fotografiuli meTodi. 

 xrami-faravnis poligonze Rrublebze zemoqmedebis samuSaoebi gagrZelda 1985 

wlis CaTvliT. SemdgomSi maTi Sewyveta ganapiroba zemoqmedebis saartilerio 

meTodis gamoyenebasTan dakavSirebulma teqnikurma siZneleebma, rac ZiriTadad, 

sazenito qvemexebis KC-19 momsaxurebasTan iyo dakavSirebuli. 

 

2.5. nxg saerTaSoriso proeqtSi 1979-1981 wlebisTvis dasaxuli miznebi 

da programis Sesrulebis ZiriTadi xarvezebi 

nxg saerTaSoriso proeqti (PEP) Cafiqrebuli iyo 1974 wels mmo-s mier, rogorc 

sahelis zonaSi (afrika) xangrZlivi gvalvis Sedegebis Semsubuqebisaken mimarTuli 

msoflio Tanamegobrobis sademonstracio RonisZieba. am droisaTvis calkeul 

qveynebSi (aSS, ssrk, avstralia, kanada da sxv.) ukve arsebobda nxg proeqtebis 

erovnuli masStabiT ganxorcielebis aTwliani gamocdileba. amitom apriorulad 

CaTvlili iqna, rom mecniereba ukve flobs ZiriTad codnas RrublebSi naleqTa 

warmoqmnis meqanizmisa da maTze xelovnuri zemoqmedebis principebis Sesaxeb. 

Tavdapirveli problema, romelic warmoiqmna proeqtis ganxorcielebis sawyis 

etapze, iyo sacdeli teritoriis SerCeva. saerTaSoriso donis klimatologTa da 
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meteorologTa ZalisxmeviT 1979 wlisTvis 16 kandidati qveynidan SerCeuli iqna 

espaneTi. misTvis damtkicda savele samuSaoebis 3-wliani saeqsperimento periodi 

(1979-1981), romlis ganmavlobaSi unda Catarebuliyo SerCeul teritoriaze mimdinare 

sinoptikuri procesebis, RrubelTa mikrofizikuri da dinamikuri maxasiaTeblebis 

Seswavla da saRrublo sistemebze makristalebeli reagentiT zemoqmedebis 

efeqturobis Sefaseba [6]. 

pirvel savele periodSi (1979 wlis marti-maisi) TviTmfrinavebiT RrubelTa 

mikrofizikurma gamokvlevebma daadgina sacdel teritoriaze kristalizaciis 

gulebis bunebrivi koncentraciis moulodnelad maRali done da RrubelTa rTuli 

mikrofizikuri agebuleba, ramac Seaferxa maTze zemoqmedebis eqsperimentebis 

Catareba. aman gamoiwvia is, rom nxg proeqtis aRmasrulebel sabWos pirvelive 

savele sezonisTvis ar gaaCnda zemoqmedebisa da misi efeqturobis kontrolis sxva 

meTodologia, garda sacdel da sakontrolo teritoriebze mosul naleqTa 

Sedarebis xerxisa, rac ver uzrunvelyofda Sefasebis saTanado sizustes. 

zemoqmedebis Seferxeba gamoiwvia agreTve pirvel sezonSi meteorologiuri 

radiolokatoris uqonlobamac, romlis transportireba sacdel teritoriaze 

daagviana sabWoTa mxarem. pirvel wels savele gazomvebi Catarda aSS da 

safrangeTis mier miwodebuli TviTmfrinavebis gamoyenebiT. 

kristalizaciis birTvebis bunebriv koncentraciasTan da RrubelTa mikrofi-

zikur agebulebasTan dakavSirebuli gaurkvevloba gagrZelda meore (1980 wlis 

Tebervali-maisi) da mesame (1981 wlis Tebervali-maisi) savele sezonebSic, Tumca am 

droisTvis sacdel teritoriaze ukve amoqmedda ramdenime meteorologiuri 

radiolokatori, romlebic TviTmfrinavebidan da miwispira danadgarebidan miRebul 

informaciasTan erTad uzrunvelyofdnen sxvadasxva saxis monacemebis miRebas 

poligonze arsebuli saRrublo sistemebis Sesaxeb. 

mesame savele sezonSi nxg proeqtSi monawile qveynebis ricxvma aTs miaRwia, ris 

gamoc garkveuli siZneleebi Seiqmna TviTmfrinavebis, radiolokatorebis, 

naleqmzomi qselis, sinoptikuri qselis, radiozondirebis sadgurebis, wvimis 

wveTebisa da kondensaciis gulebis gamzomi xelsawyoebis gamoyenebiT miRebuli 

monacemebis damuSavebasa da analizSi. aRsaniSnavia isic, rom miuxedavad proeqtis 

mdidari aRWurvilobisa xelsawyo-danadgarebiT, samive savele sezonSi ver moxerxda 

Rrublebze zemoqmedebis srulfasovani seriebis Catareba da mxolod mesame sezonis 

dasrulebis Semdeg proeqtis aRmasrulebeli sabWos mier dasmuli iqna sakiTxi 

zemoqmedebis randomizebuli wesiT ganxorcielebis Taobaze. 

proeqtis farglebSi 1979-1981 ww. ganmavlobaSi ver moxerxda saRrublo 

sistemebze ricxviTi modelirebis eqsperimentebis Catareba, rac gzas gauxsnida 

zemoqmedebis samuSaoTa efeqturobis alternatiuli Sefasebis Sesrulebas. rac 

Seexeba poligonis SerCevis dros daSvebul xarvezebs, md. dueros auzSi fionuri 

xasiaTis haeris daRmaval nakadebSi RrubelTa naleqwarmomqmneli efeqturobis 

Semcireba principSi advilad gasaTvaliswinebeli iyo da misi mxedvelobaSi miReba 

SesaZlebeli iqneboda poligonis SerCevisas samuSaoTa pirvel etapze. 
SeniSvna: msgavsi Secdoma daSvebuli iyo 1970-iani wlebis meore naxevarSi sevanis tbis 

auzSi konveqciuri Rrublebis xelovnuri gziT Sesaqmnelad danadgaris, e.w. 

`supermetatronis~ adgilis SerCevisas. 6 reaqtiuli saaviacio Zravisagan Semdgari es 
danadgari agebuli iqna tbis mosazRvre geramis qedis Crdilo ferdobze haeris daRmavali 

nakadebis zonaSi, rac abrkolebda xelovnuri konveqciis ganviTarebas da araefeqturs xdida 

danadgaris gamoyenebas.  

amasTan erTad, nxg. proeqtSi mravalerovani kontigentis muSaobas Tan axlda 

rigi specifikuri naklovani mxareebisa. kerZod, proeqti administraciulad rTuli 

samarTavi aRmoCnda masSi monawile eqspertebis ZiriTad, sxva samuSaoebze 
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datvirTvasTan dakavSirebiT. rTuli aRmoCnda agreTve sxvdasxva qveynebSi miRebuli 

gazomvebisa da meTodikebis SeuTavseblobasTan dakavSirebuli sakiTxebis mogvareba, 

agreTve erToblivi barierebis problema. xelsawyoebisa da meTodebis simravlem 

gamoiwvia siZneleebi optimaluri gzebis moZiebaSi, dagrovili monacemebis 

damuSavebasa da analizSi. am sirTuleebis gaTvaliswinebiT 1980-iani wlebis pirvel 

naxevarSi ssrk da espaneTma daiwyes nxg erovnuli programebis damoukideblad 

ganxorcieleba. amrigad, proeqtis daskvniTi angariSis reziumeSi CamoTvlil da 

teqstSi detalurad ganxilul samecniero-teqnikur miRwevebTan erTad (ix. danarTi 

2) nxg proeqtis SesrulebaSi SesaZlebelia mTeli rigi xarvezebis gamoyofa. maTgan 

gansakuTrebiT aRsaniSnavia: 

1. proeqtis Sesrulebis samive savele sezonSi ver moxerxda Rrublebidan naleqTa 

xelovnuri gazrdis sademonstracio samuSaoebis Catareba, rac Tavdapirvelad 

proeqtis ganxorcielebis mizans Seadgenda. am xarvezis ZiriTad mizezad 

SeiZleba dasaxeldes pirvelive savele sezonSi TviTmfrinavebis gamoyenebiT 

miRebuli moulodneli Sedegebi, romelic Seexeba sacdel teritoriaze 

kondensaciisa da kristalizaciis gulebis ganawilebis, agreTve RrubelTa 

mikrostruqturis Taviseburebebs, ramac Seaferxa Rrublebze zemoqmedebis 

samuSaoTa meTodologiis Camoyalibeba. zemoqmedebis sacdeli eqsperimentebis 

Catareba daigegma proeqtis savaraudo momaval oTxwlian periodSi (1986-1989 ww.), 

rac unda dayrdnoboda pirvel samwlian periodSi 1979-1981 ww.) miRebul savele 

dakvirvebebis monacemTa analizs. 

2. zemoqmedebis eqsperimentebis Cautareblobis gamo ver iqna gamocdili 

zemoqmedebis efeqturobis kontrolis SesaZlo meTodebi, rasac daemata sacdel 

da sakontrolo teritoriebis SerCevaSi aRmoCenili gaurkvevlobebi. 

efeqturobis kontrolis erT-erT perspeqtiul gzad dasaxelda sacdel da 

sakontrolo Rrublebis randomizebuli wesiT SerCeva, Tumca misi gamoyeneba 

rTuli saRrublo sistemisTvis did siZnelebTanaa dakavSirebuli. zemoqmedebis 

efeqturobis kontrolis sistema mWidrodaa dakavSirebuli sacdel da 

sakontrolo teritoriebis TaviseburebasTan. nxg eqsperimentis, anu faqtobrivad 

misi mosamzadebeli fazis samwlianma gamocdilebam aCvena, rom md. dueris auzi 

ver akmayofilebs mis winaSe dasmul mTel rig moTxovnebs, magram masze ukeTesi 

kandidatura im periodSi ver dasaxelda. 

3. miuxedavad imisa, rom meore da mesame savele sezonebis ganmavlobaSi 

TviTmfrinavebisa Dda radiolokatorebis daxmarebiT SesaZlebeli gaxda mdidari 

eqsperimentuli masalis Segroveba sacdel teritoriaze saRrublo sistemebis 

mikrofizikuri da dinamikuri maxasiaTeblebis Sesaxeb, 1982 wlisTvis ver 

moxerxda am teritoriaze zemoqmedebis Sedegad naleqTa potenciuri gazrdis 

farglebis raodenobrivi Sefaseba. cxadia, es mniSvnelovanwilad dakavSirebuli 

iyo zemoT naxsenebi ori faqtoriT gamowveul gaurkvevlobasTan. 

 

daskvnebi 
1. naleqTa xelovnuri gazrdis samuSaoTa dawyebis Sesaxeb gadwyvetilebis miRebis 

win Sesrulda sxvadsxva qveyanaSi am profilis samuSaoTa praqtikuli 

gamocdilebis mimoxilva da maTi efeqturobis Sefaseba; 
2. sacdeli da sakontrolo teritoriebis SerCevis Semdeg Catarda saqarTvelos 

pirobebSi nxg samuSaoTa sxvadasxva sando albaTobiT zemoqmedebis efeqtis 

dadgenis xangrZlivobis Sefaseba; 
3. Rrublebze zemoqmedebis efeqturobis kontrolis meTodebis mimoxilvis Semdeg 

dasmuli iqna amocana ioris poligonis sacdel da sakontrolo teritoriebze 
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wlis Tbil periodSi naleqTa bunebrivi cvalebadobis fonze sxvadasxva mode-

lirebuli nazrdis gansxvavebuli sando albaTobiT aRmoCenis SesaZleblobis 

Sesaxeb. bunebriv da modelirebul rigebs Soris SemTxveviTi Tu araSemTxveviTi 

sxvaobis dasadgenad gamoyenebuli iqna stiudentis t-kriteriumi; 
4. naleqTa bunebrivi variaciis 40-wliani rigebis statistikuri analizis Sedegad 

dadgenili iqna, rom naleqTa saSualo jamebis gazrdaA 10%-iT TianeTis sadgur-

ze SesaZlebelia aRmoCenili iqnas sando albaTobis doneze 0.90-0.95 eqsperimenti-

rebis 15-wliani periodis ganmavlobaSi, xolo 15%-iani nazrdis dadgena 

SesaZlebeli iqneba 5 weliwadSi sandoobis doneze 0.90, 10 weliwadSi sandoobiT 

0.95 da 15 weliwadSi sando albaTobis doneze 0.99. analogiuri Sedegebi iqna 

miRebuli sakontrolo teritoriis sami meteosadgurisTvisac; 
5. miRebulma Sedegebma eqsperimentirebisTvis saWiro periodis SedarebiT didi 

xangrZlivobis gaTvaliswinebiT ganapiroba gadawyvetilebis miReba ioris po-

ligonze zemoqmedebis kontrolis sqema Secvliliyo eqsperimentuli erTeulebis 

randomizebuli SerCevis meTodiT, rac uzrunvelyofda zemoqmedebis efeqtis 0.90 

sando albaTobis doneze dadgenas 5-10 wlis ganmavlobaSi; 
6. xrami-faravnis poligonze naleqTa bunebrivi variaciis 20-wliani rigebis anali-

zma aCvena, rom wlis Tbil periodSi naleqTa saSualo jamis 10%-iT modelireb-

uli namatis dadgena sando albaTobis doneze 0.90 sadgur  faravanze SeuZ-

lebelia zemoqmedebis samuSaoTa 25 wlis ganmavlobaSi warmoebisas, xolo sad-

gur walkaze - 20 wlis ganmavlobaSi. am Sedegis gaTvaliswinebiT xrami-faravnis 

poligonze 1981-1985 wlebSi warmoebuli samuSaoebi Tavidanve orientirebuli iyo 

zemoqmedebis kontrolis randomizaciis meTodze; 
7. 1979-1981 wlebSi espaneTSi Catarebul naleqTa gazrdis saerTaSoriso eqsperimen-

tSi (PEP), miuxedavad sacdel teritoriaze RrubelTa gamokvlevaSi miRweuli 

arsebiTi samecniero Sedegebisa, ver moxerxda saRrublo sistemebze zemoqmede-

bis samuSaoTa Catareba da SerCeul teritoriaze naleqTa potenciuri gazrdis 

sazRvrebis raodenobrivi Sefaseba. proeqtis biujetis amowurvis Sedegad 

aRniSnuli samuSaoebis ganxorcieleba momdevno wlebisTvis gadaido. 
 

 

 

 

 

 

 

 

 

 

 

 

 



47 

Tavi 3. naleqTa xelovnuri gazrdis fizikuri safuZvlebi 

       3.1. zogadi SeniSvnebi 
rogorc zemoT iyo aRniSnuli, meore msoflio omis dasrulebis Semdeg gamoTa-

visuflebuli teqnikis _ TviTmfrinavebisa da radiolokatorebis xelmisawvdomobam 

SesaZlebeli gaxada gasuli saukunis 50-ian wlebSi aSS, inglisSi, italiaSi, safran-

geTSi, iaponiasa da sabWoTa kavSirSi Rrublebisa da maTSi mimdinare naleqwarmom-

qmneli procesebis intensiuri Seswavla. amas gansakuTrebiT Seuwyo xeli 1940-iani 

wlebis meore naxevarSi v. Seferisa da b. vonegatis mier mSrali yinulisa da iodov-

ni vercxlis yinulwarmomqmneli Tvisebebis aRmoCenam [1, 2, 3]. 1960-iani wlebisTvis 

Catarebuli mravalricxovani gamokvlevebis Sedegad dadgenili iqna, rom RrublebSi 

mimdinare procesebis sivrculi da energetikuli masStabebi bevrad aRemateba adami-

anis mxridan xelmisawvdom masStabebs, ris gamoc atmosferosa da Rrublebze zemoq-

medebisTvis unda moiZebnos iseTi kritikuli mdgomareobebi, rodesac minimaluri en-

ergiis daxarjvisas SesaZlebelia garkveuli meqanizmis gamoyenebiT maqsimaluri ef-

eqtis miReba. am SemTxvevaSi zemoqmedeba asrulebs mxolod `gamSvebi meqanizmis ~ 

rols giganturi sistemis asamoqmedeblad msgavsad imisa, Tu rogor SeuZlia sust 

meqanikur impulss imoqmedos uzarmazari Tovlis zvavis CamoSlasa da zrdaze.  

 

   3.2. zemoqmedeba gadametcivebul Rrublebze 
Rrublebis SemTxvevaSi erT-erT aseT kritikul mdgomareobas warmoadgens ga-

dametcivebuli Rrublis mdgradi mdgomareoba, rodesac misi umniSvnelo nawilis 

xelovnur kristalizacias SeuZlia gamoiwvios kristalebis intensiuri zrda gada-

metcivebuli wveTebis zedapiridan orTqlis gadaqaCvis xarjze (berJeron-findaizen-

is meqanizmi) da mis Semdgom Rrublis koloiduri mdgradobis dakargva kristale-

bis koagulaciuri zrdis Sedegad, agreTve maTi gamsxvilebisa da xorxoSelad gar-

daqmnis gamo. msgavsad amisa, mdgradi Tbili wvrilwveTovani Rrublis SemTxvevaSi, 

masSi giganturi higroskopuli gulebis Seyvanam SeiZleba gamoiwvios msxvili wveTe-

bis swrafi warmoqmna, romelTa vardnas Tan sdevs maTi msxvrevisa da mravali sxva 

wveTis koagulaciuri zrdis jaWvuri reaqciis ganviTareba (lengmiuris meqanizmi). 

atmosferoSi aseTi kritikuli mdgomareoba damaxasiaTebeli aRmoCnda aramdgradad 

stratificirebuli fenebisTvis, rodesac SedarebiT sust siTbur impulss SeuZlia 

gamoiwvios haeris vertikaluri nakadebis intensiuri ganviTareba da Rrublis war-

moqmna. 

uaryofiT temperaturebze _ 30C - mde myof gadametcivebul Rrublebze zemoq-

medebis pirveli principis gansaxorcieleblad amJamadac yvelaze xSirad gamoiyene-

ba AgI tipis makristalebeli reagentebis aerozolebi da rig SemTxvevaSi mSrali yi-

nuli CO2. 0C-ze zemoT dadebiT temperaturebze myof Tbil Rrublebze zemoqmedebis 

meore principis asamoqmedeblad yvelaze xSirad ixmareba sufris marilis NaCl 

fxvnilebi an xsnarebi. rogorc makristalebeli, ise higroskopuli reagentebis ga-

moyeneba damyarebulia kristalizaciisa da kondensaciis gulebis koncentraciis xe-

lovnur gazrdaze. bolo naxevari saukunis ganmavlobaSi sxvadasxva qveynebSi gamo-

kvlevebis Tanaxmad amJamad miRebulia, rom -20C temperaturaze da ufro dabla 

kristalizaciis birTvebi, romlebic warmoadgenen sxvadasxva nivTierebaTa umcires 

nawilakebs, imdenad aqtiurdebian, rom iwveven aramarto gadametcivebuli wveTebis 

gayinvas, aramed TavianT zedapirze yinulis kristalebis sublimaciur zrdas. 0-dan 

-20C –mde temperaturaze mdgradi wveTovani Rrublebis arseboba aixsneba bunebrivi 

gulebis arasakmarisi raodenobiTa da aqtivobiT. amitom -4,-5C da ufro dabal tem-

peraturaze aqtiuri gulebis didi raodenobiT (daaxloebiT 1013-1015 nivTierebis Ti-
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Toeuli gramidan) xelovnur Seyvanas SeuZlia gamoiwvios saRrublo garemos inten-

siuri kristalizacia rogorc reagentis nawilakebze yinulis sublimaciuri zrdis 

Sedegad, ise gadametcivebuli wveTebis gayinvisa (kontaqturi nukleacia) da Sem-

dgomSi maTi mcire kristalebad gaxleCis gamo. es procesebi axasiaTebs AgI tipis 

makristalebeli reagentis moqmedebis meqanizms. rac Seexeba CO2-is tipis gamacivebe-

li reagentis moqmedebas, saRrublo garemoSi vardnisa da aorTqlebisas misi nawi-

lakebi Tavis garSemo warmoqmnian metad dabali temperaturul vels -70C-iT nawi-

lakis zedapirTan. am temperaturebze warmoebs saRrublo wveTebis bunebrivi kris-

talizaciis mZafri procesi da bunebriv gulebze kristalebis sublimaciuri zrda.  

 

   3.3. zemoqmedeba Tbil Rrublebze 
SedarebiT detalurad iqna Seswavlili dadebiT temperaturaze arsebul Rrub-

lebSi kondensaciis gulebis moqmedebis sakiTxi, romelic warmoadgens rogorc saR-

rublo wveTebis warmoqmnis uSualo mizezs, ise wveTebis gayinvis Sedegad Rrubleb-

Si yinulis kristalebis gaCenis damatebiT wyaros. 

sxvadasxva fizikur-geografiul pirobebSi Catarebulma RrubelTa mikrostruq-

turisa da am mikrostruqturis Semqmnel haeris masebSi kondensaciis gulebis gana-

wilebis Seswavlam aSkarad aCvena, rom konveqciuri Rrublebi, romlebic viTardeba 

zRvis klimatisaTvis damaxasiaTebeli kondensaciis msxvil higroskopul gulebiT 

(masiT 10-8_10-10 g) mdidar haeris masebSi, xasiaTdeba mcire koloiduri mdgradobiT 

da 2-3 km vertikaluri simZlavris miRwevisas kristalizaciis procesis Caurevlad 

warmoqmnian naleqebs [4], xolo kontinenturi klimatis pirobebSi kondensaciis wvri-

li gulebiT (masiT 10-12_10-15 g) mdidar haeris masebSi warmoqmnili konveqciuri 

Rrublebi piriqiT, koloidurad metad mdgradebia, da mxolod wveTovani fraqciis 

arsebobis pirobebSi vertikaluri simZlavris 5-6 km-mde miRwevis Semdegac ki ar iZ-

levian naleqs. swored am faqtorebma ganapiroba dadebiT temperaturaze arsebul 

konveqciur Rrublebze nxg eqsperimentebis Catareba msxvil higroskopuli gulebisa 

da xsnarebis gafrqvevis gamoyenebiT RrubelTa bunebrivi koloiduri mdgradobis 

dasarRvevad da maTSi naleqebis warmosaqmnelad. 

radgan temperaturuli moqmedebis diapazoniT makristalebeli da higroskopu-

li reagentebi gansxvavdeba erTmaneTisagan, maTi gamoyenebis masStabebic damokidebu-

lia im fizikur parametrebze, romlebic axasiaTebs zemoqmedebisaTvis SerCeul 

Rrublebs: zRvis Tbili klimatis pirobebSi upiratesoba SeiZleba mieces higrosko-

pul reagents, xolo mSrali kontinenturi klimatis pirobebSi, sadac Rrublis ga-

dametcivebuli nawilis simZlavre didia, ufro xSirad makristalebeli reagenti ga-

moiyeneba. radganac naleqTa xelovnuri gazrdis amocanebi ufro xSirad mSrali 

klimatis pirobebSi warmoiqmneba, praqtikaSi ufro xSirad globaluri masStabiT 

nxg samuSaoebSi makristalebeli reagentebi gamoiyeneba. amas xels uwyobs isic, rom 

mTeli rigi teqnikuri da ekonomikuri mizezebis gamo amJamad, sadac es SesaZlebe-

lia, upiratesoba eZleva AgI tipis makristalebeli reagentis gamoyenebas. upirveles 

yovlisa, es ganpirobebulia imiT, rom gadametcivebul RrublebSi zemoT ganxiluli 

mikrofizikuri procesebi uzrunvelyofen 10-15 g sawyisis masis mqone reagentis nawi-

lakebis sakmaod swraf (ramdenime aTeuli wuTis ganmavlobaSi) zrdas naleqTa elem-

entebamde masiT 10-3 g. amrigad `zrdis koeficienti~ am tipis reagentis nawilakis-

Tvis Seadgens 10-12 rigis sidides, maSin roca NaCl higroskopuli reagentis gamoyene-

bis SemTxvevaSi igi ar aRemateba 10-6 sidides, rac Seesabameba 10-9 g masis marilis 

nawilakis zrdas 10-3 g masis wveTamde. erTeul nawilakze gadaTvlil higroskopuli 

reagentis esoden dabal efeqturobas unda daematos wminda teqnikuri xasiaTis siZ-
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neleebi, romlebic dakavSirebulia reagentis SenaxvasTan, transportirebasa da 

gafrqvevasTan. 

 

3.4. zemoqmedeba Sereuli fazur mdgomareobaSi myof Rrublebze. 

aRsaniSnavia, rom bunebaSi, da kerZod aRmosavleT saqarTveloSi, zafxulis pe-

riodSi, mZlavr konveqciur (Cu cong) da grova-sawvimar (Cb) RrublebSi xSirad adgi-

li aqvs zemoT ganxiluli orive naleqwarmomqmneli procesis erTdroul ganviTare-

bas. es SesaZlebels xdis nxg operaciebis Catarebas kombinirebuli gziT_Rrublis 

qveda nawilSi _10  temperaturamde higroskopuli reagentis SetaniT, xolo _10 -ze 

ufro civ garemoSi _ makristalebeli reagentis SetaniT. Rrublis qveda nawilze 

zemoqmedeba miznad isaxavs lengmiuris jaWvuri reaqciis stimulirebas da naleqTa 

CamoSlis daCqarebas, xolo zemo nawilze zemoqmedeba _ berJeron_findaizenis me-

qanizmis amoqmedebis Sedegad kristalebis warmoqmnas da maT zrdas naleqTa ele-

mentebis zomebis miRwevamde. 

unda iTqvas, rom naleqwarmomqmnel procesebze kombinirebuli zemoqmedebis me-

Todi efeqturia setyvasTan brZolis SemTxvevaSic, radgan wvimis saxiT CamoSlili 

naleqi iwvevs Rrublis qvemoT haeris daRmavali nakadebis gaCenas, rac Rrublis ze-

da nawilis ganviTarebisa da setyvis zrdis xelSemSlel pirobas warmoadgens. aR-

niSnuli meTodi gamoiyeneboda hidrometeorologiis institutis meToduri xel-

mZRvanelobiT qvemo qarTlis teritoriaze moqmed setyvasTan brZolis gasamxedroeb-

ul nawilSi. aRniSnuli meTodis gamoyeneba mizanSewonilia simwifis sawyis stadia-

Si myof mZlavri konveqciis Rrubelze zemoqmedebis SemTxvevaSi da igi moiTxovs 

higroskopuli reagentis sakmaod didi doziT Setanas Rrublis Tbil nawilSi, rac 

teqnikurad Zneli gansaxorcielebelia mTiani reliefis pirobebSi TviTmfrinavis 

gamoyenebis SeuZleblobis gamo. 

rac Seexeba hidrometeorologiis institutis mier iorisa da xrami-faravnis 

poligonebze Catarebul nxg samuSaoebs, amJamad miRebuli klasifikaciis Tanaxmad 

[5], orive poligoni mdebareobs mSral subtropikebis zonaSi da klimatic aq aRmo-

savleT saqarTvelosTvis maxasiaTebeli kontinenturia. amitom zemoT moyvanili faq-

torebis gaTvaliswinebiT zemoqmedeba konveqciur Rrublebze tardeboda makrista-

lebeli reagentiT. amas amyarebs is garemoebac, rom aerologiuri zondirebis mra-

valwliani dakvirvebis Tanaxmad, aRmosavleT saqarTveloSi 0  izoTermis simaRle 

zafxulis periodSi icvleba zRvis donidan 3-3.5 km farglebSi [6]. am pirobebSi 2-3 

km-ze meti vertikaluri simZlavris konveqciuri Rrublebi, romelTa qveda sazRvari 

daaxloebiT imave simaRleze mdebareobs, -10-dan -20 -mde temperaturul intervalSi 

gadacivebul mdgomareobaSi imyofeba. amis gaTvaliswinebiT RrubelTa koloiduri 

mdgradobis dasarRvevad da naleqwarmomqmneli procesebis inicirebisaTvis swored 

makristalebeli reagentis gamoyenebaa mizanSewonili.  

koloiduri stabilobis xelovnurad darRvevis zemoT ganxiluli orive 

meqanizmi warmatebiT SeiZleba ganxorcieldes naleqTa xelovnuri gazrdis mizniT 

ara marto konveqciur (Cu cong-Cb), aramed fena-grova (Sc) da orografiuli fena (St) 

Rrublebze zemoqmedebis dros. pirvel SemTxvevaSi gansakuTrebiT efeqturia mTiani 

reliefis periodSi zemoqmedebis Catareba mTiani masivis Tavze warmoqmnil 

saRrublo talRaze, romelic stabilurad dgas orografiuli barieris Tavze da 

iZleva naleqis mravaljer ganmeorebiT gamowvevis/gaZlierebis saSualebas, xolo 

meore SemTxvevaSi saqme gvaqvs vake reliefis pirobebSi zamTris fena Rrublebidan 

TviTmfrinavis gamoyenebiT naleqTa gamowvevis aprobirebul zemoqmedebis 

praqtikasTan [7]. 
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daskvnebi 

1. naleqwarmomqmneli procesebis xelovnuri inicireba -10 -ze dabal tempera-

turaze myof koloidurad stabilur RrubelSi SesaZlebelia Rrublis um-

niSvnelo nawilis xelovnuri kristalizaciis gziT gadametcivebuli wveTebis 

zedapiridan xelovnuri kristalebis zedapirze orTqlis gadaqaCvis bunebrivi 

procesis (berJeron-findaizenis meqanizmis) stimulirebis gamoyenebiT. 

2. naleqwarmomqmneli procesebis xelovnuri inicireba dadebiT temperaturaze 

myof koloidurad stabilur wvrilwveTovan RrubelSi SesaZlebelia masSi 

giganturi higroskopuli gulebis SetaniT, romelTa swraf kondensaciur 

zrdas da msxvili wveTebis gaCenas, maT gravitaciul vardnasa da msxvrevas 

SeuZlia arsebul wveTebTan koagulaciuri zrdis jaWvuri procesis 

(lengmiuris meqanizmis) ganviTareba. 

3. zogierT SemTxvevaSi simwifis sawyis stadiaSi myof mZlavr konveqciur 

RrubelSi orive xsenebuli meqanizmis kombinirebuli gamoyenebiT SesaZlebelia 

rogorc naleqTa xelovnuri gazrdis miRweva, aseve setyvis zrdis procesis 

Seferxebis gamowveva. 

4. koloiduri stabilobis xelovnurad darRvevis rogorc berJeron-findaizenis, 

aseve lengmiuris meqanizmebi SeiZleba ganxorcieldes naleqTa xelovnuri 

gazrdis mizniT ara marto konveqciur, aramed fena-grova, orografiul da 

frontalur fena Rrublebze zemoqmedebisas.  
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Tavi 4.  naleqTaA xelovnuri gazrdis mizniT konveqciur Rrublebze 

zemoqmedebis Catarebis meTodika 

 

rogorc SesavalSi iyo naTqvami, hidrometeorologiis institutis nxg orive 
poligonze 1979 wlidan dawyebulma gamokvlevis Sedegebma SesaZlebeli gaxada 
konveqciuri Rrublebidan damatebiTi naleqebis miRebis meTodika 1987 wlidan 
danergiliyo nxg sawarmoo samuSaoebis praqtikaSi setyvasTan brZolis 
gasamxedroebuli samsaxuris qvedanayofebSi. am samuSaoTa Casatareblad 1986 wels 
hidrometeorologiis institutis mier momzadda meToduri saxelmZRvanelo [1] 
setyvis sawinaaRmdego teqnikis saSualebiT konveqciur Rrublebidan naleqTa 
xelovnuri gazrdis samuSaoTa organizebisa da CatarebisaTvis. es meToduri 
saxelmZRvanelo Sedgenili iqna institutis wamyvani specialistebis mier 
dokumentSi [2] Camoyalibebuli principebisa da ioris poligonze praqtikaSi 
ganxorcielebuli Sedegebis safuZvelze, romelSic gaTvaliswinebuli iyo mTeli 
rigi samuSaoebis Tanmimdevrulad Catareba. 

 
4.1. grova-sawvimari Rrublebis ganviTarebis specializebuli prognozi 
meToduri saxelmZRvanelo dokumentis Tanaxmad [1], grova-sawvimari Rrublebis 

formirebis albaTobisa da dRis saaTebSi mosul naleqTa maqsimaluri raodenobis 

prognozi moicavda Semdegi safexurebis gavlas:  

 aerosinoptikuri rukebis analizs da meteorologiuri radiolokatorebis 

(mrl), dedamiwis xelovnuri Tanamgzavrebis (dxT) da atmosferos radiozon-

direbis monacemTa gacnobas; 

 atmosferos aramdgradobis gaangariSebas, romelic xasiaTdeba 850-500 hpa fenaSi 

temperaturis vertikaluri gradientiT; 

 troposferos qveda da Sua fenis tenSemcvelobis gaangariSebas igive fenaSi 

namis wertilis deficitis mniSvnelobebis mixedviT; 

 haeris nakadebis mimarTulebisa da siCqaris analizs 700, 500 da 400 hpa donebze, 

agreTve qaris vertikaluri Zvris gaangariSebas 850-700 hpa fenaSi; 

 grova-sawvimari Rrublebis formirebis albaTobis gaangariSebas da naleqTa 

SesaZlo raodenobis Sefasebas winaswar Sedgenili albaTuri grafikebisa da 

algoriTmis blok-sqemis mixedviT.  

meToduri saxelmZRvanelos mixedviT, droSi uaxloesi aerologiuri 

zondirebis monacemebisa da damxmare masalebis arsebobis SemTxvevaSi moyvanili 

sqemiT prognozis Sedgenas esaWiroeba 5-7 wuTi, Tumca praqtikaSi dilis TaTbirze, 

romelzedac fasdeboda ioris poligonze wina dRes Rrublebze Catarebuli 

zemoqmedebis Sedegebi, umeteswilad ganixileboda saqarTvelos hidrometcentris 

amindis biuroSi Sedgenili mZlavri konveqciis ganviTarebis prognozi, 

koreqtirebuli ruispiris radiozondirebis monacemebiT, agreTve poligonze 

miRebuli sinoptikuri rukebisa da adgilze Catarebuli r/l dakvirvebis 

monacemebis mixedviT. analogiurad, xrami-faravnis poligonis sakomando punqtzec 

dRis ganmavlobaSi konveqciis ganviTarebis Sesaxeb prognozi miiReboda 

TeTriwyaros gasamxedroebuli nawilis sakomando punqtidan da koreqtirdeboda 

adgilobrivi r/l sadguris monacemebis Sesabamisad. 

 

4.2. zemoqmedebis obieqtebis SerCeva 
zemoTxsenebuli dokumentis [2] Sesabamisad ioris poligonze naleqTa xe-

lovnuri gazrdis samuSaoTa mTavar mizans warmoadgenda sionis wyalsacavis auzSi 

md.ioris wyalSemkrebis zeda nawilSi mZlavr konveqciur da grova-sawvimar Rrub-

lebze saraketo meTodiT zemoqmedebis Catareba RrublebSi naleqwarmomqmneli 

procesebis stimulirebis an intensifikaciis gziT sionis wyalsacavis auzSi mosul 
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naleqTa raodenobis gasazrdelad. SemdgomSi igive mizani iqna dasaxuli imave tipis 

Rrublebze saartilerio meTodiT zemoqmedebis Catarebis gziT faravnis tbisa da 

walkis wyalsacavis auzebSi naleqTa raodenobis xelovnurad momatebis 

uzrunvelsayofad. am miznebis misaRwevad, pirvel rigSi ioris poligonisTvis 1977 

wlisTvis nxg samuSaoTa saerTaSoriso praqtikaSi miRebuli Sedegebis 

gaTvaliswinebiT, samuSaoTa organizebis dasabuTebis dokumentSi [2] SemuSavda Cu 

cong da Cb tipis konveqciur Rrublebze zemoqmedebis ramdenime sqema. erT-erTi 

maTgani, romelic iTvaliswinebs makristalebeli reagentiT zemoqmedebas mZlavr 

grova Rrubelze misi ganviTarebisa da grova-sawvimar RrubelSi gadazrdis 

stimulirebisaTvis, moyvanilia naxazze 4.1. 

 
 

nax. 4.1. mZlavr grova Rrubelze makristalebeli reagentiT dinamikuri zemoqmedebis 

sqema misi Semdgomi gadazrdiT grova-sawvimar RrubelSi. 
 

aRniSnuli sqemiT zemoqmedebas ewoda `dinamikuri zemoqmedeba~, radganac igi 

eyrdnoba Rrublis gadametcivebuli nawilis xelovnuri kristalizaciis dros 

fazuri gadasvlis faruli siTbos swrafi gamoyofis princips, rasac Tan sdevs 

Rrublis vertikaluri (zog SemTxvevaSi horizontaluri) ganviTareba. amrigad, 

ganxilul SemTxvevaSi zemoqmedeba Rrublis mikrofizikaze vlindeba misi 

ganviTarebis dinamikur efeqtSi. ganxiluli sqemis gamoyeneba mizanSewonilia im 

SemTxvevaSi, rodesac Rrubeli xasiaTdeba gadametcivebuli nawilis mniSvnelovani 

simZlavriT, Tumca misi Semdgomi ganviTareba SesaZlebelia Seferxdes mdgradad 

stratificirebuli Semakavebeli fenis an qaris Zlieri vertikaluri wanacvlebis 

arsebobis SemTxvevaSi. 

naxazze 4.1. indeqsiT 1 aRniSnulia Termikebisagan Tanmimdevrulad warmoqmnili 

erTmaneTTan axlos mdebare ori mZlavri Cu cong tipis grova Rrublis konturebi 

zemoqmedebis dawyebamde. indeqsiT 2 naCvenebia dinamikuri zemoqmedebis Sedegad 

Semakavebeli fenis garRvevis Semdeg warmoqmnili RrubelTa konturebi, romelTagan 

marcxena, ufro Zlierma Rrubelma pirvelma gaarRvia Camketi fena da CaiTria 

marjvena, ufro susti Rrubeli. indeqsiT 3 aRniSnulia grova-sawvimari Rrublis 

(Cb) konturebi, romelic warmoiSva ori mZlavri grova Rrublis gaerTianebis 

Sedegad, miaRwia bunebrivi kristalizaciis dones (rac vlindeba mis zeda 

sazRvarze e. w. grdemlis warmoqmnaSi) da iZleva naleqs.  

aqve aRsaniSnavia, rom nax. 4.1. asaxavs zemoqmedebis idealur SemTxvevas, rod-

esac erTmaneTTan axlos mdebare ori mZlavri grova Rrubeli viTardeba sakmaod 

susti Semakavebeli fenis qvemoT, sadac arsebobs konveqciuri aramdgradobis 
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sakmarisad didi maragi. realurad aseTi SemTxvevebi sakmaod iSviaTia, Tumca 

calkeul mZlavr Rrubelze zemoqmedebis dros misi ganviTarebis stadiisa da 

reagentis dozirebis swori SerCevis SemTxvevaSi ganxiluli sqemis mixedviT 

zogjer SesaZlebelia sacdel Rrublidan zomieri intensivobis TqeSi naleqis 

miReba. garda amisa, atmosferos aramdgradi stratifikaciisa da Camketi fenis 

ararsebobis dros dinamikur zemoqmedebas advilad SeuZlia bunebrivi procesebis 

Sedegad ukve warmoqmnili saSualo Cu med da Zlieri Cu cong grova Rrublebis 

Semdgomi intensificireba da maTi gardaqmnis xelSewyoba izolirebul grova-

sawvimar Rrublad (nax. 4.2), saidanac sacdel teritoriaze mosuli naleqi 

samarTlianad SeiZleba CaiTvalos Rrubelze zemoqmedebis Sedegad.  

 
ნax. 4.2. izolirebul gadametcivebul konveqciur Rrubelze dinamikuri zemoqmedebis 

Sedegad calke grova-sawvimari Rrublis warmoqmnis sqema. 

naxazze 4.2. konturi 1 aRniSnavs Cu med - Cu cong sawyis stadiaSi myof grova 

Rrubels, konturi 2 Seesabameba zemoqmedebis Sedegad ganviTarebis stadiaSi myof 

mZlavr grova Rrubels Cucong, xolo konturi 3 _ grova-sawvimar Cb stadiaSi 

gadazrdil zemoqmedebaqmnil Rrubels. aRmosavleT saqarTvelos pirobebSi 

aRniSnuli sqemiT Catarebuli aTeulobiT eqsperimentis Sedegebma aCvena, rom 

atmosferoSi xelSemwyobi pirobebis arsebobis SemTxvevaSi Cu med - Cu cong stadiidan 

Cb stadiaSi Rrublis gadazrdis process reagentis optimaluri doziT SerCevisas 

SeiZleba dasWirdes 20-60 wT dro, xolo mosuli TqeSi naleqis xangrZlivobam 

gastanos 10-30 wT. 

gadametcivebul saRrublo garemoSi dinamikuri zemoqmedebis garda 

makristalebeli reagentis gamoyeneba SesaZlebelia grova-sawvimar RrubelSi 

naleqwarmomqmneli procesis intensifikaciisTvisac. 

am sqemiT zemoqmedebis meTods safuZvlad udevs grova-sawvimar RrubelSi 

bunebrivi kristalizaciis gulebis arsakmarisi raodenobis hipoTeza, rac Rrublis 

gadametcivebul nawilSi garkveuli moculobebis xelovnuri kristalizaciis 

saWiroebas qmnis berJeron-findaizenis procesis dasaCqareblad da RrubelSi 

naleqTa warmosaqmnelad.  

Cvens qveyanaSi setyvis sawinaaRmdego samuSaoebis Catarebis procesSi warmo-

ebuli mravalricxovan dakvirvebaTa Sedegebma aCvena, rom Sereuli grova-sawvimari 

Rrublebis gadametcivebuli nawilebis damatebiTi xelovnuri kristalizaciis dros 

xdeba Rrublebidan naleqTa gamoyofis procesis daCqareba da zogjer RrubelTa 

daSla ramdenime aTeuli wuTis ganmavlobaSi. es garemoeba saSualebas iZleva nax. 

4.3 –ze mocemuli sqemis mixedviT Catarebuli zemoqmedeba gamoyenebuli iqnas 

mocemul teritoriaze naleqTa mosvlis procesebis dasaCqareblad da wyalgamyofis 

sazRvrebs gareT maTi gasvlis Sesaferxeblad. garda amisa, zogjer Rrublis 

mniSvnelovani nawilis xelovnur kristalizacias SeuZlia gamoiwvios misi Semdgomi 
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zrda (mZlavri grova Rrublis dinamikuri zrdis analogiurad) da aRmavali 

nakadebis gaZlierebis xarjze Rrublis naleqwarmomqmneli efeqturobis amaRleba. 

 
nax. 4.3. naleqwarmomqmneli procesebis intensifikaciis mizniT grova-sawvimar 

Rrubelze zemoqmedebis sqema. 

 

4.3. konveqciuri Rrublis zemoqmedebisTvis Sesaferisobis kriteriumebi 
meTodur saxelmZRvaneloSi [1] moyvanilia grafikebi r/l parametrebis mixedviT 

mZlavri grova (Cu cong) da grova-sawvimari (Cb) kategoriis Rrublebis 

erTmaneTisagan gasarCevad (nax. 4.4).  

es grafikebi agebulia ioris poligonze 1979-1985 wlebSi MRL-2 da MRL-5 

radiolokatorebis λ=3.2 sm talRis sigrZeze Catarebuli didi statistikuri 

uzrunvelyofis mqone dakvirvebis masalaze dayrdnobiT. am naxazidan Cans, rom 

ηm=10
-11

 sm-1 rigis r/l amrekladobis 6 km-ze naklebi gadametcivebuli nawilis 

simZlavris mqone Rrublebi umetes wilad rCeba Cu cong stadiaSi, magram r/l 

amrekladobis 10-10 sm-1 sididemde miRwevis Semdeg 2 km da meti sisqis gadacivebuli 

nawilis mqone Rrublebi 70%-is albaTobiT ukve miekuTvneba grova-sawvimari 

Rrublebis kategorias. 10-9 da ufro maRali amrekladobis mqone yvela Rrubeli 2 

km-ze meti vertikaluri simZlavris SemTxvevaSi ganekuTvneba Cb RrubelTa 

kategorias. 1981-1985 wlebSi moyvanili statistika gadamowmda xrami-faravnis 

poligonzec, sadac msgavsi Sedegebi iqna dafiqsirebuli. 

 
nax. 4.4. mZlavri grova Rrublebis (kategoria I) da grova-sawvimari Rrublebis 

(kategoria II) damokidebuleba maqsimaluri r/l amrekladobis ( ηm), Rrublis 
gadametcivebuli nawilis vertikaluri simZlavrisa ( g) da radioeqos zeda 

sazRvris temperaturis (Tz) mniSvnelobebze [1]. 
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miRebuli kriteriumebis gaTvaliswinebiT meTodur saxelmZRvaneloSi Svid-

wliani eqsperimentirebis gamocdilebaze dayrdnobiT SemoTavazebul iqna mZlavr 

grova Rrublebsa da grova-sawvimar Rrublebze nxg mizniT zemoqmedebis Catarebis 

ori gansxvavebuli sqema.  

 

4.4. mZlavri konveqciis Rrublebze zemoqmedebis Catarebis sqemebi 

aerosinoptikuri situaciis gacnobisa da mZlavri konveqciis ganviTarebis 

prognozis Sedgenis/miRebis Semdeg zemoqmedebisaTvis Sesaferisi situaciis 

dasazusteblad informacia miiReba r/l dakvirvebis monacemebis gamoyenebiT. im 

SemTxvevaSi, Tu sacdel teritoriaze xdeba susti (Cu hum) da saSualo (Cu med) 

Rrublebis gadazrda mZlavr grova RrublebSi (Cu gong), maSin am ukanaskneli tipis 

Rrublebis gadacivebuli zeda nawilis damuSaveba unda moxdes xelovnuri 

kristalizaciis gziT zemoT naxsenebi `dinamikuri efeqtis~ misaRwevad (nax. 4.5).  

mZlavr grova RrubelSi makristalebeli reagentis Setana warmoebs -5÷-15 

izoTermebs Soris gazrdili amrekladobis zonis (gaz) mTel farTobze, romelic 

SemosazRvrulia izoxazis ηm=10
-11

 sm-1 
(λ=3.2 sm) konturiT. am SemTxvevaSi reagentis 

Setanis zona (rSz) ganisazRvreba rogorc gaz-is ganivkveTis farTobis mqone 

cilindris moculoba, romlis simaRle icvleba reagentis Setanis donidan mis 

zeda sazRvramde. im SemTxvevaSi, Tu sacdel teritoriaze adgili aqvs erTmaneTis 

maxloblad ramdenime mZlavri grova Rrublis erTdroul ganviTarebas, damu-

Savebisas upiratesoba unda mieniWos yvelaze intensiurad mzard ujreds, raTa xeli 

Seewyos danarCeni ujredebis `CaTrevas~ Semaferxebeli fenis garRvevaSi da mZlavri 

konveqciis Semdgom ganviTarebaSi. naxazze 4.5. qveda nawilSi mocemulia ganxiluli 

izolirebuli Rrublis ganivkveTis horizontaluri proeqcia, romelzec datanilia 

agreTve reagentis Semtani raketebis traeqtoriebi. 

 
nax. 4.5. mZlavri grova Rrublis (Cu cong) makristalebeli reagentiT damuSavebis 

sqema (wyvetili xazi Seesabameba raketa `alaznis~trasas) [1]. 

 

erTujrediani grova-sawvimari Rrublis (Cb) damuSavebis SemTxvevvaSi reagenti 

Setanili unda iqnas moZravi konveqciuri ujredis frontalur nawilSi (nax, 4.6) -5÷-

15 izoTermebs Soris. 

ganxilul SemTxvevaSi rSz ganivkveTi ganisazRvreba rogorc amrekladobis ori 

izokonturiT ηm=10
-11

 sm-1 da  ηm=10
-9

 sm-1 
(λ=3.2 sm) SemosazRvruli farTobi, romlis 

simaRle moqceulia reagentis Setanis donesa da gaz-is zeda sazRvars Soris, xolo 

moculoba maTi namravliT. 
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nax. 4.6. erTujrediani grova-sawvimari Rrublis makristalebeli 

reagentiT damuSavebis sqema [1]. 

 

nax. 4.6-ze ganxiluli martivi SemTxvevisagan gansxvavebiT grova-sawvimari 

Rrublebi xSirad ramdenime ujredisagan Sedgeba. am SemTxvevaSi zemoqmedeba nax. 4.6-

ze moyvanili sqemiT unda Catardes upirveles yovlisa yvelaze intensiurad 

ganviTarebad ujredze, romelic yvelaze maRali r/l parametrebiT xasiaTdeba, 

xolo Semdeg_ufro sustad ganviTarebad ujredebze. iseve rogorc wina naxazze, 

zemoqmedebaqmnili Rrublis qveS moyvanilia misi gaz-is ganivkveTis horizontaluri 

proeqcia masze datanili raketebis traeqtoriebiT. am naxazidan Cans, rom mocemuli 

sqemiT, romelic Seesabameba iorisa da xrami-faravnis poligonebis realur 

pirobebs, makristalebeli reagenti unda iqnas Setanili gaz-is moculobaSi 

temperaturaTa diapazonSi -10-dan -30ºC-mde. ufro dabal temperaturebze, grdemlis 

areSi, gadametcivebuli wveTebis kristalizacia bunebrivad mimdinareobs. 
 

4.5. makristalebeli reagentis dozireba 
1970-iani wlebisTvis Catarebuli laboratoriuli, savele da Teoriuli gamok-

vlevebis Sedegebma aCvenes, rom stabilur mdgomareobaSi myof gadametcivebul kon-

veqciur RrublebSi naleqwarmomqmneli procesebis stimulirebisaTvis temperature-

bis diapazonSi -5÷-15ºC saRrublo garemoSi saWiroa yinulwarmomqmneli aqtiuri gu-

lebis kubur metrSi 103-104 koncentraciis Seqmna [3,4,5]. praqtikam aCvena, rom am amoc-

anis daZleva SesaZlebelia ganviTarebis stadiaSi myof konveqciur ujredSi saTana-

do raodenobiT AgI tipis reagentiT aRWurvili setyvasawinaaRmdego raketebis an 

Wurvebis SetaniT. amave dros dadgenil iqna, rom naleqwarmomqmneli procesebis 

stimulirebisaTvis makristalebeli reagentis zemoT naxsenebi koncentracia konveq-

ciur RrubelSi ar unda aRematebodes miTiTebul sidides, radganac es gamoiwvevs 

saRrublo garemos gadaWarbebul damuSavebas, rac zrdis RrubelSi makonkurirebe-

li gulebis zedmeti raodenobiT gaCenas da maT konkurencias wylis orTqlis arse-

buli maragis miTvisebaSi. Sedegad klebulobs calkeul saRrublo nawilakebis 

zrdis siCqare da yovndeba maT mier naleqTa elementebis zomamde miRweva. naklebi 

koncentraciis Seqmnis SemTxvevaSi saRrublo garemoSi arsebuli wylis orTqli 
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auTvisebeli rCeba, rac aferxebs berJeron-findaizenis procesis efeqtur ganviTare-

bas. 

RrublebSi reagentis Sesatanad hidrometinstitutis gankargulebaSi imyo-

feboda erT- da or  safexuriani setyvasawinaaRmdego raketebi `alazani-2m~ (ioris 

poligoni) da setyvasawinaaRmdego Wurvebi `Элбрус-4“ (xrami-faravnis poligoni). 

orsafexuriani raketis maqsimaluri simaRle da moqmedebis radiusi aRwevda 

Sesabamisad 9.1 da 8.0 km, xolo erTsafexurianisa _ 4.3 da 1.5 km. saartilerio Wurvis 

maqsimaluri simaRle Seadgenda 11.3 km da daSoreba _ 13.0 km. raketa `alazanis~ 

aqtiuri kvamlis koWa Seicavda 1 kg piroteqnikur naerTs AgI-is 2%-iani 

SedgenilobiT. masSi Sedioda 16.8 g reagenti, romelic raketis trasaze gaifrqveoda 

35 wm-is ganmavlobaSi. WurvSi `Элбрус-4“ moTavsebuli analogiuri reagentis masa 

Seadgenda 16.5 g, romelic myisierad qroldeboda Wurvis TviT afeTqebisas mocemul 

simaRleze [6]. 

saxelmZRvanelo [1] –Si moyvanili monacemebis Tanaxmad, romlebic eyrdnoba 

savele gazomvis Sedegebs, `alaznis~ tipis raketis trasis, anu difuziuri Rrublis 

sigrZe Seadgenda daaxloebiT 5 km, romlis TiToeul kilometrze gaifrqveoda 200 g 

piroteqnikuri naerTis wvis Sedegad miRebuli kvamli. naerTis yinulwarmomqmneli 

aqtivoba Seadgenda 1013 yinulwarmomqmnel nawilaks 1g naerTidan AgI SemTxvevaSi da 

1012 nawilaks PbI2 gamoyenebisas. am monacemebze dayrdnobiT mocemuli radiusisa da 

vertikaluri simZlavris konveqciuri ujredis dasamuSaveblad naleqwarmomqmneli 

procesebis inicirebis/gaZlierebis mizniT saWiroa alaznis tipis raketebis 

raodenoba, romelic SeiZleba Sefasdes empiriuli TanafardobiT N 0.1 R. Hg, sadac 

R aris gazrdili amrekladobis (ηm 10
-11

 sm-1 , λ=3.2 sm) zonis radiusi da g _ misi 

gadametcivebuli nawilis vertikaluri simZlavre (orive sididis ganzomileba aris 

km). moyvanili gamosaxulebis Tanaxmad, mcire zomis izolirebuli Cu cong 

RrublisTvis (R=2 km, g= 3km) N= 0.1 2 0.6 xolo didi zomis izolirebuli 

Cu cong ujredisTvis (R=5 km, g= 6km) naleqTa stimulirebisaTvis saWiro iqneba N= 

0.1 5 6  raketis Setana. aqve aRsaniSnavia, rom analogiuri, SedarebiT didi zomis 

konveqciuri ujredidan setyvis mosvlis Tavidan asacileblad, arsebuli meTodikis 

Tanaxmad [6] saWiro iqneboda erTi rigiT meti raodenobis raketebis Setana. miRebul 

gamosaxulebaSi konveqciuri ujredis r/l amrekladobis gaTvaliswinebiT 

saxelmZRvaneloSi [1] moyvanili iqna nxg samuSaoebSi raketebis optimaluri 

raodenobis Sesafasebeli empiriuli nomogramebi, romlebic miRebulia ioris 

poligonze 1979-1985 wlebSi Catarebuli dakvirvebebis vrceli masalis gaanalizebis 

Sedegad (nax 4.7).  

am nomogramebidan Cans, rom Cu cong tipis mcire zomis konveqciuri ujredidan 

parametrebiT ηm=10-11 sm-1, g=2km da tz=-10 , naleqTa stimulirebisaTvis sakmarisia 

1 raketis Setana ujredis maqsimaluri amrekladobis zonaSi, maSin, rodesac mZlavr 

konveqciur ujredSi maqsimaluri amrekladobiT ηm=10-9 sm-1, gaz-is vertikaluri 

simZlavriT 5-6 km da temperaturiT zeda sazRvarze -25  naleqwarmomqmneli 

procesis inicirebisaTvis saWiro iqneba 3 raketis Setana. iSviaT SemTxvevaSi, Tu 

saqme gvaqvs mZlavri frontaluri procesis gavlis Semdeg darCenil arasetyvasaSiS 

ujredTan (ukve Camoclili setyviT) Semdegi parametrebiT: ηm=10-8 sm-1, g= 6-7 km, 

tz=-30 , masze zemoqmedeba mizanSewonilia 4 raketiT.  
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nax. 4.7. nxg samuSaoebSi `alaznis~tipis setyvasawinaaRmdego raketebis xarjvis  

normebi radiolokaciur amrekladobasTan, gadametcivebuli nawilis 

vertikalur simZlavresa da radioeqos zeda sazRvris temperaturasTan 

kavSirSi (aRniSvnebi igivea, rac nax. 4.4-ze) [1]. 

 

saartilerio meTodiT zemoqmedebis SemTxvevaSi, saxelmZRvanelo [1] –is 

Tanaxmad, setyvasawinaaRmdego Wurvebis `Элбрус-4“ moxmarebis norma 1 konveqciur 

ujredze ganisazRvreba Semdegi saxiT: N=0.2 R2
gaz, sadac R aris gazrdili 

amrekladobis zonis radiusi, xolo gaz - misi simaRle (orive parametris 

ganzomilebaa km). mcire ujredze (R=2km, gaz=5km) zemoqmedebisaTvis mocemuli 

gamosaxulebiT saWiroa N= 0.2  4  5 = 4 Wurvis gamoyeneba, xolo SedarebiT didi 

ujredisaTvis (R=3km, gaz=6km) saWiro gaxdeba N= 0.2  9  6  10 Wurvis gasrola. 

praqtikulad, xrami-faravnis poligonze, dasmuli amocanis Sesrulebis uzrunvel-

sayofad, TiTo konveqciuri ujredis dasamuSaveblad saSualod 8-10 Wurvi 

ixarjeboda. unda iTqvas, rom makristalebeli reagentiT dozireba am SemTxvevaSic 1 

rigiT naklebi iyo qvemo qarTlis regionSi warmoebul setyvasTan brZolis 

samuSaoebTan SedarebiT.  

 zemoqmedeba unda gagrZelebuliyo manam, sanam Rrubeli ar gadaizrdeboda 

naleqis momcem grova-sawvimar Rrublad, an daiwyebda daSlas r/l parametrebis 

mkveTri SesustebiT.  

 

4.6. zemoqmedebis Catarebuli operaciis dokumentireba, winaswari 

  analizi da arqivireba 

zemoqmedebis operaciis Catarebis Semdeg savaldebulo iyo operaciis dros 

gamoyenebuli yvela masalis Segroveba calke failis saxiT da maTi winaswari 

analizi Semdegi samuSao dRis dawyebamde. gamoyenebul masalebSi Sedioda: 

zemoqmedebis operaciaSi monawile specialistebisa da damxmare personalis sia, 

wamyvani organizaciis amindis biurodan miRebuli da adgilobrivi specialistis 

mier dazustebuli amindis prognozis biuleteni, atmosferos radiozondirebis 

monacemebi, meteorologiuri radiolokatorebis daxmarebiT Catarebul dakvirvebaTa 

mimoxilvis monacemebi, dxT monacemebi saRrublo sistemebis mdebareobisa da 

gadaadgilebis Sesaxeb sakvlev regionSi, SerCeul Rrublebze (konveqciur ujre-

debze) uwyveti r/l dakvirvebis monacemebi, am obieqtze Catarebuli zemoqmedebis 

parametrebi, zemoqmedebis Sedegebis r/l, foto- da vizualuri registraciis ma-

salebi, naleqmzomi qselis monacemebi zemoqmedebis dRis ganmavlobaSi poligonze 

mosuli naleqebis Sesaxeb hidrologiuri saguSagos monacemebi zemoqmedebis Semdeg 
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gasuli dRe-Ramis ganmavlobaSi mdinaris (iori) donis Camket kveTSi cvalebadobis 

Sesaxeb. samuSao dRis Sesaxeb zogad monacemebTan erTad TiToeuli damuSavebuli 

ujredisTvis zemoqmedebis monacemebi formdeboda calke cxrilis saxiT, raTa 

daculiyo yoveli Rrublis individualuri damuSavebis wesi. konveqciuri ujre-

debis gaerTianebis SemTxvevaSi gaerTianebuli Rrubeli axal numeracias Rebu-

lobda. Rrublis disipaciis stadiaSi gadasvlisas r/l dakvirvebebi grZeldeboda 

mis srul daSlamde. 

amgvarad, Segrovili monacemebi zemoqmedebisagan Tavisufal momdevno dReebSi 

analizdeboda damuSavebuli da sakontrolo ujredebisTvis agebuli r/l 

amrekladobis izokonturebiTa da mosuli naleqebis Z-I Tanafardobis gamoyenebiT 

gaangariSebis gziT, rac Semdeg mowmdeboda naleqmzomi qselidan miRebul 

monacemebTan SedarebiT. 

zemoqmedebis yoveli dRisTvis amgvarad Sedgenili failebi grovdeboda sezonis 

arqivSi da sezonis dasrulebis Semdeg safuZvlad edeboda wlis ganmavlobaSi 

Catarebuli muSaobis jamur angariSs zemoqmedebis fizikuri da ekonomikuri 

efeqturobis winaswari SefasebiT. 

 

Ddaskvnebi 
1986 wels hidrometeorologiis institutis mier momzadda meToduri saxel-

mZRvanelo nxg samuSaoTa Casatareblad, romlis mixedviTac hidrometeorologiis 
institutis nxg orive poligonze gaTvaliswinebuli iyo Tanmimdevrulad Semdegi 
operaciebis Catareba. 
1. grova-sawvimari Rrublebis ganviTarebis specializebuli prognozis momzadeba. 

es operacia iTvaliswinebda sinoptikuri rukebis analizsa da meteorologiuri 

radiolokatorebis, dxT da atmosferos zondirebis monacemTa gacnobas da 

Sesabamisi gaangariSebebis Catarebas, agreTve prognozis dazustebasa da ganaxlebas 

sxva damxmare wyaroebidan miRebuli informaciiT; 

2. zemoqmedebis obieqtebis SerCeva r/l da vizualuri dakvirvebebis safuZvelze 

konveqciuri Rrublebis zemoqmedebisTvis Sesaferisobis/vargisianobis kriteriumebis 

gaTvaliswinebiT. es operacia ZiriTadad eyrdnoboda 3 sm sigrZis talRaze momuSave 

radiolokatorebis monacemebs instruqciiT gaTvaliswinebuli sqemebis mixedviT; 

3. mZlavri konveqciis Rrublebze zemoqmedebis Casatareblad SerCeuli Rrublis 

(konveqciuri ujredis) tipisa da ganviTarebis trendis gaTvaliswinebiT obieqtis 

damuSavebis sqemis SerCeva instruqciaSi mocemuli variantebis Sesabamisad; 

4. makristalebeli reagentis dozirebis SerCeva zemoqmedebisaTvis gamoyenebuli 

teqnikuri saSualebis (setyvasawinaaRmdego raketis Tu Wurvis) monacemTa 

Sesabamisad radiolokaciur amrekladobasTan, gadametcivebuli nawilis 

vertikaluri simZlavresa da radioeqos zeda sazRvris temperaturasTan kavSirSi, 

instruqciaSi mocemuli sqemebis mixedviT; 

5. zemoqmedebis operaciebis dokumentireba, winaswari analizi da arqivireba; 

6. sezonis ganmavlobaSi Catarebuli samuSaoebis fizikuri da ekonomikuri 

efeqturobis winaswari Sefaseba. 
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Tavi 5. naleqTa xelovnuri gazrdis samuSaoTa efeqturobis kontroli 

       5.1. zogadi cnobebi 
rogorc aRniSnuli iyo winamdebare naSromis me-2 TavSi, ioris poligonze nxg 

samuSaoebis dawyebas win uZRoda 1978 wels sacdel (md.ioris auzis zemoweli) da 

sakontrolo (md.aragvis, qsnisa da liaxvis auzebi) teritoriebze wlis Tbil 

periodSi atmosferul naleqTa statistikuri modelirebis Catareba, ris Sedegadac 

gansazRvruli iqna sadgur TianeTze naleqTa 5-dan 15 %-mde savaraudo momatebis 

aRmoCenis SesaZlebloba 0.90-0.99 saimedoobis doneze 5-dan 20 wlamde 

eqsperimentirebis SemTxvevaSi [1].  

1979 wlidan Rrublebze zemoqmedebis dawyebis Semdeg sacdel teritoriad 

dadgenil iqna ioris poligoni farTobiT 1 000 km2 TianeTis raionis farglebSi, 

sadac Rrublebze zemoqmedebis samuSaoebTan erTad warmoebda r/l da naleqmzomi 

qselis dakvirvebebi konveqciur Rrublebze da maTgan mosul naleqebze, agreTve 

hidrologiuri dakvirvebebi md.ioris Camonadenze hidrologiuri saguSago orxevis 

Camket kveTSi. r/l dakvirvebebi tardeboda ioris poligonis centralur bazaze 

(gorSevardnis seri) ganTavsebuli r/l sadgurebis МРЛ-2  da МРЛ-5 gamoyenebiT, xolo 

naleqmzomi qseli moicavda poligonis farTobze SesaZleblobis farglebSi 

Tanabrad ganlagebul 40-mde naleqmzom saguSagos. adre SerCeul sakontrolo 

teritoriebze analogiuri dakvirvebebis mowyoba SeuZlebeli aRmoCnda proeqtis 

dafinansebis SezRudulobis gamo, amitom zemoqmedeba sacdel teritoriaze 

warmoebda randomizaciis meTodiT 2/3 albaTobiT zemoqmedebis sasargeblod. 

eqsperimentul erTeulad (e.e.) miiCneoda randomizaciis meTodiT SerCeul 

naxevardReRameSi (12 sT) mosul naleqTa sacdel teritoriaze gasaSualoebuli 

raodenoba, Tumca damatebiT e.e. saxiT ganixileboda agreTve sezonuri naleqebi da 

mdinaris sezonuri Camonadeni, agreTve Sesabamis naxevar dRe-RameSi calkeuli 

konveqciuri ujredidan mosuli wvimis raodenoba, gazomili r/l meTodiT.  
 

5.2. sacdel da sakontrolo teritoriebze wlis Tbil periodSi naleqTa 

reJimis cvlileba zemoqmedebis Catarebis Sedegad 

randomizaciis meTodze gadasvlis miuxedavad, adre gamoyofil sacdel da 

sakontrolo teritoriebze, zemoqmedebis Catarebis Sedegad, naleqTa reJimis 

cvlilebis miaxloebiTi SefasebisaTvis Catarebul iqna zemoqmedebamde (1936-1978 ww) 

da zemoqmedebis periodSi (1979-1990 ww) Sesabamis meteosadgurebze mosul naleqTa 

statistikuri analizi.  

ioris poligonze Rrublebze zemoqmedebis periodSi (1979-1990 ww) sacdel 

(TianeTi) da sakontrolo (duSeTi, axalgori, cxinvali) teritoriebze wlis Tbil 

periodSi mosul naleqTa saSualo mniSvnelobebi mocemulia cxrilSi 5.1. 

frCxilebSi moyvanili mniSvnelobebi Seesabameba naleqTa saSualo jamebis 

gadaxras zemoqmedebamde (cxr.2.1, 1936-1976 ww. periodi) da zemoqmedebis periodSi. 

rogorc am cxrilidan Cans, zemoqmedebis Catarebis periodSi naleqTa sezonurma 

jamebma ioris poligonis rogorc sacdel, ise mimdebare teritoriebze iklo 

daaxloebiT 10-30 mm-iT da fardobiT erTeulebSi saSualod Seadgina -5%, garda 

cxinvalisa, sadac naleqTa jamebi piriqiT gaizarda 3%-iT. gazomvis cdomilebis 

gaTvaliswinebiT es cvlilebebi umniSvneloa, magram TvalSi sacemia korelaciis 

koeficientebis mkveTri Semcireba cxinvalisa da TianeTis monacemebs Soris, 

romlis gamomwvevi mizezebic calke ganxilvas moiTxovs. 
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cxrilSi 5.1. Tbili periodis (IV-V) naleqTa jamebis saSualo mniSvnelobebi ioris 

poligonisa da mis mimdebare teritoriebze Rrublebze sistematuri zemoqmedebis 

wlebSi (1979-1990 ww.) 

sadguri 

naleqTa 
jamebis 
saSualo 

mniSvneloba 
Xn, mm 

saSualo 
kvadratuli 

gadaxra 

, mm 

variaciis 
koeficienti 

Cv 

korelaciis 
kerZo 

koeficienti 
r 

TianeTi 
duSeTi 

axalgori 
cxinvali 

599 (-6) 
486 (-34) 
436 (-38) 
396 (+12) 

105 
99 
74 
81 

0.18 
0.20 
0.17 
0.21 

 
0.81 
0.60 
0.30 

analogiuri Sefasebebi Catarda xrami-faravnis poligonisa da mis mimdebare 

teritoriebisTvisac (cxr. 5.2). 
 

cxrili 5.2. Tbili periodis (IV-V) naleqTa jamebis saSualo mniSvnelobebi xrami-

faravnisa poligonisa da mis mimdebare teritoriebze Rrublebze sistematuri 

zemoqmedebis wlebSi (1981-1985 ww.) 

sadguri naleqTa 
jamebis 
saSualo 

mniSvneloba 
Xn, mm 

saSualo 
kvadratuli 

gadaxra 

, mm 

variaciis 
koeficienti 

Cv 

korelaciis 
kerZo 

koeficienti 
r 

faravani 
tabawyuri 

364 (+41) 
316 (+28) 

68 
67 

0.19 
0.21 

_ 
0.31 

walka 
kuSCi 

manglisi 

481 (+75) 
407 (+79) 
426 (+33) 

89 
110 
108 

0.18 
0.27 
0.25 

_ 
0.93 
0.83 

 

dakvirvebis rigebis simciris gamo cxrilSi moyvanil monacemebs ZiriTadad 

sailustracio xasiaTi gaaCnia da miuxedavad xuTive sadgurze naleqTa jamebis 12%-

iani momatebisa, xrami-faravnis poligonis teritoriaze zemoqmedebis Sedegad 

naleqTa reJimis raime cvlilebaze msjeloba ar iqneba mizanSewonili. 
 

5.3. randomizebuli zemoqmedebis pirobebSi sacdel teritoriaze nxg 

samuSaoTa efeqturobis Sefaseba statistikuri modelirebiT 
ioris poligonze 1979 wlidan dawyebuli zemoqmedebis samuSaoebTan erTad, 

miRebuli Sedegebis saimedoobis gasakontroleblad da samuSaoTa gegmis optimi-

zaciis mizniT daiwyo masalis Segroveba r/l da naleqmzomis qselis dakvirvebebis 

monacemTa safuZvelze statistikuri modelirebis Casatareblad. modelirebis 

mizans Seadgenda zemoqmedebis efeqturobis Sesafaseblad saWiro naleqmzomTa 

optimaluri raodenobis dadgena, eqsperimentirebis periodis xangrZlivobis 

Sefaseba, randomizaciis gegmis optimizacia, statistikuri meTodebisa da testebis 

SerCeva da eqsperimentuli erTeulis dadgena, romelic uzrunvelyofda poligonis 

konkretul pirobebSi albaTobis misaReb doneze SeZlebisdagvarad mokle xanSi 

saimedo Sedegebis miRebas.  

dasmul kiTxvebze pasuxis gacemis pirveli mcdeloba moxerxda dakvirvebis 

monacemTa sakmarisi moculobiT mopovebis Semdeg 1980-iani wlebis Sua periodisTvis 

naSromSi [2], romelSic warmodgenilia monte-karlos meTodis gamoyenebaze 

damyarebuli konveqciuri Rrublebis statistikuri modelirebis zogadi sqema. amave 

dros hidrometeorologiis institutSi damuSavda calkeul konveqciur ujredze 

nxg mizniT zemoqmedebis efeqturobis r/l Sefasebis originaluri meTodika [3]. am 
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statiebSi nxg samuSaoTa efeqturobis Sefasebis sakiTxze miRebuli Sedegebi 1991 

wels Sevsebuli iqna damatebiTi, ufro sruli monacemebiT, rac aisaxa momdevno 

wlebSi gamoqveynebul SromebSi [4,5,6,7]. 

kerZod, statiaSi [5] moyvanili statistikuri modelirebis Sedegebis Tanaxmad, 

calkeul konveqciur ujredidan naleqTa 10-30%-iT gazrdis SemTxvevaSi 

teritoriaze gasaSualoebuli jgufuri efeqti ar vlindeba. calkeuli ujredidan 

naleqTa 40-60%-iT fardobiTi gazrdisas aRiniSneba naleqTa saSualo teritoriuli 

raodenobis momateba 25-35%-iT, xolo calkeuli ujredidan naleqTa 100%-iT 

gazrdis SemTxvevaSi teritoriaze gasaSualoebuli naleqTa jami izrdeba 40-60%-iT. 

 modelirebis ganxiluli sqema gamoyenebuli iqna agreTve zemoT CamoTvlili 

sxva amocanebis gadasaWreladac. kerZod, dadgenili iqna ioris poligonze 

eqsperimentirebis optimaluri xangrZlivoba randomizaciis meTodTan, niSnadobis 

donesa da zemoqmedebis efeqturobis Sefasebis kriteriumebTan kavSirSi, miRebuli 

iqna Sesabamisi eqsperimentuli erTeulebi da naleqmzomi qselis sixSire. mag-

aliTad, randomizaciis gegmis 2/3 albaTobiT zemoqmedebis sasargeblod gamo-

yenebisas calkeuli konveqciuri Rrublidan 40-50%-iT naleqTa gazrdis saSualo 

jamuri efeqti stiudentis kriteriumis gamoyenebisas SesaZlebelia aRmoCenili iqnas 

2-3 wliani eqsperimentirebis dros niSnadobis doneze 0.1_0.05, Tu sakontrolo 

jgufi moicavs 45 ujreds, xolo sacdeli jgufi _ daaxloebiT 80 konveqciur 

ujreds. gamoTvlebma aCvena agreTve, rom naleqTa gazrdis minimaluri jgufuri 

efeqtis (10%) SemTxvevaSi umaRlesi sizustis (  miRweva SesaZlebelia 

eqsperimentirebis xangrZlivobisas 14-dan 20 wlamde. 

Catarebuli gamokvlevebis Sedegad dadgenil iqna, rom zemoT CamoTvlili 

pirobebidan zemoqmedebis efeqtis aRmosaCenad yvelaze xelsayrelia SemTxvevebi, 

rodesac eqsperimentul erTeulad SerCeulia konveqciuri ujredi, xolo 

randomizacia tardeba am ujredebis erTobliobis gamoyenebiT 2/3 albaTobiT 

zemoqmedebis sasargeblod. am pirobebSi sacdel jgufSi naleqTa saSualo 

fardobiTi momateba sakontrolo jgufTan SedarebiT sul mcire 10%-iT SeiZleba 

aRmoCenili iqnas  niSnadobis doneze eqsperimentirebis 9-10 wlis Semdeg, Tu 

sakontrolo da sacdeli ujredebis raodenoba miaRwevs daaxloebiT 150-250-s 

Sesabamisad. 

rac Seexeba eqsperimentuli erTeulis dadgenis sakiTxs, zemoT naxseneb 

calkeul konveqciur ujredebTan erTad ganxiluli iqna sacdel teritoriaze 

gasaSualoebul naleqTa naxevardReRamuri jamebi. am saxiT warmodgenili 

erTeulebisTvis Catarebulma statistikurma modelirebam aCvena, rom naleqmzomi 

qselis optimaluri sixSire ioris poligonis pirobebisaTvis Seadgens 30-40 

xelsawyos 1000 km2 farTobze. am sixSiris gamoyenebis SemTxvevaSi rogorc 

stiudentis, aseve sandoobis Sefardebis kriteriumebisa da SerCeviTi jamebis 

meTodis daxmarebiT zemoqmedebis Sedegi niSnadobis doneze   SeiZleba 

aRmoCenili iqnas 5-10 wlis xangrZlivobis eqsperimentirebisas, Tu naleqTa 

naxevardReRamuri jamebis momateba aRwevs 20-30%-s. 

ioris poligonis naleqmzom qselze 1981-1989 wlebSi Catarebuli dakvirvebis 

monacemTa analizma aCvena, rom teritoriaze gasaSualoebuli naleqebis momateba 

sacdel dReebSi 25-30%-iT statistikurad uzrunvelyofilia niSnadobis doneze 

. es amtkicebs modelirebis Sedegebis siaxloves realuri masalis 

gamoyenebiT miRebul SefasebebTan.  

miRebuli Sedegebis gaTvaliswinebiT 1991 wlis dasasrulisTvis SesaZlebeli 

gaxda zemoT moyvanili statistikuri modelirebis Sedegebis Sedareba r/l gaz-

omvebiT dadgenil calkeul ujredebidan naleqTa gazrdis empiriuli Sefardebisa 
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sacdel teritoriaze naleqmzomi qseliT miRebul gasaSualoebul naleqTa 

momatebasTan. am periodSi momzadebuli Semajamebeli naSromis [4] Tanaxmad, ioris 

poligonis monacemTa 5-wliani amonakrebidan, romelic Seicavda 90 sacdel da 33 

sakontrolo ujreds, calkeuli konveqciuri ujredidan naleqTa fardobiTi 

nazrdis saSualo mniSvnelobam Seadgina 75%, xolo teritoriaze naleqTa Se-

fardebiTi momateba toli aRmoCnda 25-30%-is. Sefasebebi miRebuli iqna sarwmuno 

albaTobis doneze 0.9, rac SemdgomSi dadasturebuli iqna SromebSi [6] da [7]. 

analogiuri analizi Catarda xrami-faravnis poligonis ufro SezRuduli 

raodenobis eqsperimentuli monacemebis safuZvelze (1981-1985 ww.). zemoqmedebis 

obieqtebis SesarCevi kriteriumebi da randomizaciis wesi am poligonzec igive iyo, 

rac ioris poligonis SemTxvevaSi, Tumca gansxvavebuli klimaturi pirobebis gamo 

statistikuri modelirebis Sedegebi xrami-faravnis poligonisTvis gansxvavebuli 

aRmoCnda. kerZod, calkeuli konveqciuri ujredidan mosul naleqTa fardobiTi 

nazrdis saSualo mniSvnelobam xrami-faravnis poligonze Seadgina 40%, nacvlad 

75%-isa ioris poligonze, xolo naxevardReRameSi sacdel teritoriaze 

gasaSualoebul mosul damatebiT naleqTa fardobiTma nazrdma Seadgina 20% 

nacvlad 25-30%-isa ioris poligonze. aman Sesabamisad gamoiwvia is, rom sezonuri 

naleqebis saSualo momateba xrami-faravnis poligonze aRmoCnda 40 mm (sezonuri 

jamis 5-10%), rac daaxloebiT 2-jer naklebia ioris poligonisaTvis miRebul 

sidideze (60-90 mm absolutur erTeulebSi da 10-15% fardobiT erTeulebSi). 

monacemTa naklebi statistikuri uzrunvelyofis gamo zemoqmedebis efeqtis 

SefasebaTa sarwmuno albaTobis donem xrami-faravnis poligonze Seadgina 0.85. 

ufro detaluri informacia orive poligonze Catarebuli samuSaoebis Sesaxeb 

mocemulia Semajamebel cxrilSi 6.1. 

 

5.4. zemoqmedebis efeqtis Sefaseba radiolokaciuri monacemebis 

safuZvelze 
nxg samuSaoTa Catarebis meTodikaSi erT-erTi ZiriTadi komponentia r/l 

dakvirvebis warmoeba, ris safuZvelzec xdeba konveqciuri ujredebis an saRrublo 

sistemebis adgilmdebareobisa da gadaadgilebis parametrebis dadgena, maTi 

geometriuli zomebisa da r/l maxasiaTeblebis gansazRvra, romelTa safuZvelzec 

miiReba gadawyvetileba zemoqmedebisaTvis RrubelTa vargisianobis Sesaxeb, maTze 

zemoqmedebis Catarebisa Tu sakontrolod datovebis mizanSewonilobaze. Sesaferisi 

konveqciuri Rrublebis arsebobis SemTxvevaSi r/l dakvirvebebi grZeldeba Rrublis 

mier sakvlevi teritoriis farglebs gareT gasvlamde an mis daSlamde. winamdebare 

naSromis me-4 TavSi ganxilulia r/l parametrebi, romelTa gazomva aucilebelia 

zemoqmedebis Catarebis an mis sakontrolod datovebis SemTxvevaSi (λ=3.2 sm talRis 

sigrZeze momuSave lokatorebisaTvis r/l amrekladobis η 10-11 sm-1 izokonturebis 

ganlageba da dinamika, maqsimaluri r/l amrekladobis ηm mniSvneloba, simaRle da 

dinamika, gazrdili r/l amrekladobis zonis mniSvneloba, romelSic amrekladoba 1 

rigiT naklebia ηm -ze, izokonturebi da dinamika da sxv.). 

nxg samuSaoTa efeqturobis dasadgenad ara nakleb mniSvnelovania saRrublo 

obieqtebidan mosul naleqTa intensivobisa da xangrZlivobis, maT mier moculi 

farTobis Sefaseba, rac moiTxovs radiolokatoris dagraduirebas Z-I 

Tanafardobis dadgenis mizniT da dakvirvebis warmoebas sakvlev teritoriaze 

ganTavsebuli naleqmzomi qselis monacemebTan Sesadareblad. yovelive es mowmobs 

r/l dakvirvebis gadamwyvet mniSvnelobaze nxg samuSaoTa efeqturobis dadgenis 

saqmeSi da maTi Catarebis sizustisadmi wayenebul maRal moTxovnebs [8]. 
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ioris poligonze nxg randomizebul operaciebis daweebis pirvel etapze 1978 

wlidan r/d warmoebda λ=3.2 sm sigrZis talRaze MRL -2-is, xolo 1980 wlidan MRL-5 

sadguris gamoyenebiT. radiolokatorebi imarTeboda xeliT, JurnalSi 

fiqsirdeboda dakvirvebis dro, konveqciuri ujredis maqsimaluri r/l amrekladoba, 

misi azimuti, daSoreba da simaRle, aseve gazrdili amrekladobis zonis 

geometriuli zomebi, yovel simaRleze Sesabamisi temperaturebi. es iZleoda 

konveqciuri ujredis gadaadgilebis mimarTulebisa da siCqaris, misi ganviTarebis 

gansazRvris saSualebas. dakvirveba warmoebda 10-wuTiani intervaliT da 

radiolokatoris ekranze xdeboda miRebuli calkeuli ujredis radioeqos 

izokonturebis kalkireba da fotografireba TiToeul ujredze dakvirvebis mTeli 

ciklis ganmavlobaSi. Z-I Tanafardobaze damyarebuli winaswar SemuSavebuli 

meTodikiT gamoiTvleboda r/l meTodiT gansazRvruli ujredidan mosuli naleqis 

masa (kilotonebSi). amis Semdeg miiReboda naxevardReRamis ganmavlobaSi sacdel 

teritoriaze dakvirvebul ujredebidan mosul naleqTa jamuri mniSvneloba 

(milimetrebSi) da xdeboda sacdeli teritoriis mTeli farTobze gasaSualoebuli 

am mniSvnelobebis Sedareba naleqmzomi qselis Sesabamis monacemebTan. 

eqsperimentuli masalis dagrovebis kvalobaze r/l dakvirvebis Sedegebis 

gamoqveyneba daiwyo 1988 wlidan [9,10], rasac SemdgomSi mohyva statiebi [11,12] da 1992 

wels gamoqveynebuli Semajamebeli naSromi [4]. 

nxg samuSaoTa efeqturobis dasadgenad r/l gazomvebisa da naleqmzomi qselis 

monacemebis kompleqsuri gamoyenebiT SromaSi [2] damuSavda statistikuri 

modelirebis sqema, romelic daxvewis Semdeg moicavda eqsperimentebis Catarebis 

dros Semdegi operaciebis imitacias [6]: 

 dReebis SerCeva, rodesac sacdel teritoriaze adgili aqvs konveqciis 

ganviTarebas da naleqebis mosvlas. gaTamaSeba warmoebs yoveli TvisTvis cal-

calke im empiriuli ganawilebis Sesabamisad, romelic dRis ganmavlobaSi 

miRebulia poligonze konveqciuri Rrublebisa da naleqebze Catarebuli r/l 

dakvirvebebis Sedegad. statistikuri ukmarisobis gamo SemTxvevebis empiriuli 

ganawileba aproqsimirdeboda normaluri ganawilebiT. 

 dRis ganmavlobaSi dakvirvebuli konveqciuri ujredebis SerCeva, romlebic 

akmayofilebda zemoqmedebisTvis vargisianobis/Sesaferisobis kriteriumebs. 

amisTvis yoveli TvisTvis dadgenil iqna dRe-Ramis ganmavlobaSi dakvirvebuli 

ujredebis ganawilebis funqcia, romelic, wina SemTxvevis analogiurad, 

aproqsimebuli iyo normaluri ganawilebiT. 

 calkeul konveqciur ujredidan mosul naleqTa raodenobis (kilotonebSi) 

gaTamaSeba. radiolokaciur monacemebze dayrdnobiT Z-I Tanafardobis gamoyenebiT 

gamoiTvleboda yovel 10-wuTian intervalSi mosul naleqTa raodenoba, agreTve 

Rrublis mTeli arsebobis manZilze mosul jamur naleqTa ganawilebis 

albaTobis simkvrivis funqcia aproqsimebuli gama ganawilebiT. 

 poligonze mosul naleqTa naxevardReRamuri jamebis gamoTvla. amisaTvis yoveli 

i-uri konveqciuri ujredisaTvis sruldeboda mosul naleqTa Si farTobis 

gaTamaSeba am sididis albaTobis simkvrivis ganawilebis Sesabamisad, romelic 

ganisazRvreboda gaxSirebuli naleqmzomi qselis monacemTa mixedviT. moZravi 

ujredebisTvis warmoebda agreTve ioris poligonze 1979-1990 wlebSi Catarebuli 

dakvirvebis masalidan miRebuli konveqciuri ujredebis moZraobis mimarTulebisa 

da saSualo siCqaris gaTamaSeba. konveqciuri ujredis radioeqos 10-10 sm-1 

amrekladobis Sesabamisi konturis farTobebis (km2) ganawilebis albaTobis 

simkvrivis funqcia aproqsimdeboda gama ganawilebiT kolmogorovis kriteriumTan 
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Sesabamisobis SemowmebiT. ujredebis arsebobis xangrZlivobisaTvis miiReboda 

normaluri ganawileba. 

 sacdel da sakontrolo dReebis (naxevardReRameebis) SemTxveviTi SerCeva 

randomizaciis prametrebis gaTvaliswinebiT. sacdeli dReebisaTvis calkeuli 

ujredidan mosul naleqTa raodenoba pirobiTad izrdeboda 10-dan 200%-mde. 

eqsperimentis Catarebis am gegmisTvis ganixileboda 2 ZiriTadi eqsperimentuli 

erTeuli: a) calkeuli ujredidan mosul naleqTa raodenoba (kilotonebSi) da b) 

naxevardReRamur naleqTa jamebi (mm), romelic miiReboda calkeul ujredebidan 

mosul naleqTa SejamebiT da poligonis mTel farTobze gasaSualoebiT. 

  eqsperimentis gegmis ganxorcieleba zemoqmedebis obieqtis randomizaciiT p 

(sacdeli ujredi) da q (sakontrolo ujredi), Psadac q=1-p. 

ioris poligonis pirobebisTvis im SemTxvevaSi, roca eqsperimentul erTeulad 

miiCneoda calkeul ujredidan mosul naleqTa raodenoba da randomizacia 

tardeboda 2/3 albaTobiT zemoqmedebis sasargeblod, gamoTvlebis Sedegad miRebul 

iqna, rom calkeuli ujredidan naleqTa 20%-iT gazrdis SemTxvevaSi ujredebis 

erTobliobaSi jamuri dadebiTi Sedegi fiqsirdeba 5-6 wlis eqsperimentirebis 

periodSi sarwmuno albaTobis doneze 0.80. aRsaniSnavia, rom sacdeli jgufis 

calkeuli ujredisaTvis gasaSualoebuli naleqTa fardobiTma nazrdma am 

SemTxvevisaTvis Seadgina 10%. Sefardebul parametrebs Soris sxvaobebi dadgenil 

iqna stiudentis kriteriumis gamoyenebiT. calkeuli ujredidan naleqTa 50%-iT 

gazrdis SemTxvevaSi gamoTvlebma aCvena zemoqmedebis dadebiTi efeqtis aRmoCenis 

SesaZlebloba nxg samuSaoTa 1 wlis ganmavlobaSi warmoebisas sarwmuno albaTobis 

doneze 0.90-0.99. 

rac Seexeba eqsperimentul erTeulad sacdel teritoriaze naleqTa naxevar-

dReRamuri gasaSualoebuli jamebis SerCevis SemTxvevas, gamoTvlebma aCvena, rom 

1000 km2 teritoriaze 30-40 naleqmzomis arsebobis SemTxvevaSi stiudentisa da 

damajereblobaTa Sefardebis kriteriumebis gamoyenebiT zemoqmedebis Sedegi SeiZ-

leba aRmoCenili iqnas  niSnadobis doneze 5-10 wlis eqsperimentirebis 

xangrZlivobisas, Tu naxevardReRamuri jamebis nazrdi Seadgens 20-30%. ioris 

poligonis 1981-1990 ww. naleqmzom qselis monacemTa analizma aCvena, rom sacdel 

dReebSi gasaSualoebuli teritoriuli naleqebis saSualo fardobiTi momateba 25-

30 %-iT statistikurad uzrunvelyofilia niSnadobis doneze  [4]. es 

adasturebs modelirebis Sedegebis siaxloves realuri dakvirvebis monacemebTan. 

eqsperimentuli monacemebis simciris gamo analogiuri Sefasebebi xrami-faravnis 

poligonze ar Catarebula. 
    

5.5. statistikuri meTodebis gamoyeneba zemoqmedebis efeqturobis 

hidrologiur SefasebaSi 
aRmosavleT saqarTveloSi nxg samuSaoTa gasaSlelad ioris poligonis 

SerCevis ZiriTad arguments warmoadgenda md.ioris zemo welSi naleqebsa da mdi-

naris Camonadens Soris mWidro korelaciuri kavSirebis damyarebis SesaZlebloba, 

rac xeobis TaviseburebiTaa ganpirobebuli. 1979 wels nxg samuSaoTa dawyebis 

Semdeg ioris poligonze r/l dakvirvebebTan erTad daiwyo gaxSirebuli naleqmzomi 

qselis mowyoba. es SesaZleblobas qmnida Rrublebze zemoqmedebis operaciebTan 

erTad Catarebuliyo mosul naleqebze r/l da naleqmzomi dakvirvebebi da mdinaris 

Camonadenis cvlilebis gazomvebi. zemoqmedebis Casatareblad 4 saraketo wertilis 

amoqmedebasTan erTad r/l dakvirvebebi tardeboda МРЛ-2 da МРЛ-5 tipis 

radiolokatorebiT, moewyo 40 naleqmzomiT aRWurvili sadamkvirveblo qseli, amave 

dros hidrologiuri gazomvebi tardeboda mdinaris zemowelSi mdebare lelovanisa 



66 

da orxevis saguSagoebze. am samuSaoTa masalebze dayrdnobiT 1985 wlisTvis 

institutSi SesaZlebeli gaxda mdinaris Camonadenis formirebis modelis Seqmna 

mdinaris auzSi Rrublebidan naleqTa xelovnuri gazrdis efeqtis Sesafaseblad [13, 

14]. eqsperimentuli masalis dagrovebis Sedegad modelma 1988 wlisTvis miiRo 

praqtikul samuSaoebSi advilad gamosayenebeli saxe [15]. 

1981-1983 wlebSi ioris poligonze Rrublebze randomizebul eqsperimentebSi 

zemoqmedebis efeqtis hidrologiuri meTodiT Sefasebis sailustraciod naSromSi 

[13] moyvanilia sag. lelovanis masalaze agebuli md.ioris 1982 wlis maisis Tvis 

kompleqsuri hidrografi (nax. 5.1.), romelzedac Qi aRniSnavs i-ur eqsperimentul 

erTeulSi (naxevardReRameSi) mdinaris xarjs hidrologiur kveTSi (m3/wm), xolo Hi- 

sacdel teritoriaze naleqTa jamur fenas (mm) i-ur eqsperimentul erTeulSi. 

 
nax. 5.1. md.ioris kompleqsuri hidrografi sag. lelovanze (1982 wlis maisi). 1-dReebi 

zemoqmedebiT (sacdeli), 2–dReebi zemoqmedebis gareSe (sakontrolo). 

eqsperimentuli erTeuli _ naxevardReRame (12 sT). 
 

naleqTa naxevardReRamuri jamebi ganisazRvreboda Camketi kveTis zemoT 

mimdebare 12 naleqmzomis monacemTa gasaSualoebiT, wyalSemkrebis farTobi 

Seadgenda 494 km2, mdinaris sigrZe _ 43 km, kalapoturi garbenis siCqare 

_daaxloebiT 1 m/wm da garbenis sruli dro _12 sT. 

naxazidan kargad Cans, rom maisis pirvel naxevarSi 3 naxevardReRamis ganmav-

lobaSi TiTqmis erTmaneTis miyolebiT Catarebuli zemoqmedebis operaciebis Semdeg 

mdinaris Camonadenma piks miaRwia, rasac SemdgomSi mohyva misi sagrZnobi Semcireba 

Tvis meore naxevarSi zemoqmedebis ganaxlebamde. 

1990 wlisTvis ioris poligonze konveqciur Rrublebze randomizebuli 

zemoqmedebis jamuri monacemebis gamoyenebiT Catarebul samuSaoTa hidrologiuri 

meTodiT efeqturobis SefasebisaTvis gamoyenebul iqna statistikuri modelirebis 

midgoma [16]. naSromSi aRniSnulia, rom zemoqmedebis integraluri efeqti am 

midgomiT fasdeba sacdel teritoriaze mosul naleqTa naxevardReRamuri jamebisa 

da sacdel auzSi mdinaris Sesabamisi Camonadenis cvlilebis Sejerebis gziT. 

msoflios sxva regionebSi Sesrulebuli proeqtebisagan gansxvavebiT zemoqmedebis 

efeqturobis Sefasebis hidrologiuri meTodi ioris poligonis SemTxvevaSi 

gamoiyeneboda ara sacdel da sakontrolo mdinareTa auzebSi wylis xarjebis 

damakavSirebeli istoriuli regresiis gantolebaTa gamoyenebis gziT, aramed 

pirvelad iqna SemoTavazebuli da warmatebiT ganxorcielda kidec sacdel auzSi 

mdinaris naxevardReRamuri Camonadenis cvlilebis Sefasebis meTodika, romelic 

emyareba naxevardReRameebis randomizaciiT miRebul sacdel da sakontrolo 

jgufebs Soris Sedarebas da formulirebulia SromaSi [15]. aqve aRsaniSnavia, rom 

aRniSnul meTodikaSi naleqmzomi qselis meSveobiT gazomili naleqTa 
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naxevardReRamuri jamebi kontroldeba r/l gazomvebiT miRebuli naleqebis 

monacemebiT. 

damuSavebuli meTodikis Tanaxmad, kompleqsuri hidrografis daxmarebiT 

warmoebda sacdel da sakontrolo naxevardReRameSi formirebuli TiToeuli 

wyalmovardnis pikis moculobis gaangariSeba. magram am SemTxvevaSi amocana 

rTuldeboda imiT, rom hidrografze wyalmovardnis pikis xangrZlivoba 

damokidebuli iyo Camonadenis formirebis pirobebze. amitom umetes SemTxvevaSi 

wyalmovardnis talRa iqmneboda ara mxolod erTi naxevardReRamis naleqebiT da 

warmoadgenda calkeuli pikebis erTobliobas. 

amrigad, amocanas Seadgenda wyalmovardnis talRis moculobidan misi 

erTeulovani moculobebis gamoyofa, romlebic Seesabameboda ama Tu im sacdel an 

sakontrolo erTeuls. amocanis gadasaWrelad gamoyenebuli iqna Camonadenis 

formirebis maTematikuri modeli, romelic akavSirebs wyalSemkrebze mosul 

naleqTa raodenobas sacdeli auzis kveTSi mdinaris gazomil xarjTan. ioris 

poligonis SemTxvevaSi, sadac talRis garbenis dro (12 sT) daemTxva e.e. 

xangrZlivobas, amocanis amoxsna advildeba, rac saSualebas iZleva gamoyenebuli 

iqnas Camonadenis formirebis martivi fizikuri modeli Semdegi saxiT: 

                                                                        Wi=KiQiF, 

romelic akavSirebs i-uri wyalmovardnis talRis Wi moculobas naxevardRe-

RameSi mosul naleqTa jamur raodenobasTan Qi. am gamosaxulebaSi Kij aris i-uri 

wyalmovardnis talRis damaxasiaTebeli Camonadenis koeficienti da F – wyal-

Semkrebis farTobi. Wi gamoiTvleboda kompleqsuri hidrografis droSi integrebiT, 

xolo Qi ganisazRvreboda naleqmzomi qselisa da r/l gazomvebis monacemebiT. am 

gziT xdeboda Sedgena mdinaris Camonadenis sacdeli da sakontrolo amonakrebebisa, 

romelTa ganawilebis funqciebis erTmaneTTan Sedareba xdeboda zemoqmedebis 

efeqtis gamosavlenad da niSnadobis donis dasadgenad sxvadasxva statistikuri 

kriteriumebis gamoyenebisas [16]. 

Rrublebze randomizebuli zemoqmedebis efeqturobis dadgenis am hidrolo-

giuri meTodis gamoyenebiT eqsperimentirebis periodis xangrZlivobis Sesafaseblad 

daSvebuli iqna, rom Camonadenis naxevardReRamuri sidideebi eqsperimentul 

masalaSi normaluradaa ganawilebuli. amis gaTvaliswinebiT stiudentis kriteri-

umis gamoyenebiT miRebuli iqna, rom ioris poligonisTvis niSnadobis doneze 

 zemoqmedebis efeqtis aRmosaCenad eqsperimentirebis periodi icvleba Sua-

ledSi 5-10 weli, Tu e.e. raodenoba erT sezonSi Seadgens 30-50 erTeuls amonakrebTa 

dispersiis saSualo kvadratuli gadaxriT 10-20% farglebSi. naSromSi [6] moyvanili 

Sedegebis Tanaxmad, zemoqmedebis efeqturobis Sefasebis SemoTavazebuli 

hidrologiuri meTodikis gamoyenebiT Catarebulma damatebiTma statistikurma 

modelirebam daadastura am Sefasebis marTebuloba. kerZod, wyalSemkrebze 

naxevardReRamuri naleqebis 80-100 %-iT gazrdas Tan sdevs naxevardReRamuri 

Camonadenis moculobis momateba 20-50%-iT. eqsperimentirebis 5-10- wliani periodis 

xangrZlivobisas am efeqtis dadgena SesaZlebelia niSnadobis doneze 0.10 

stiudentisa da damajereblobaTa Sefardebis kriteriumebis gamoyenebiT.  

rTuli reliefis gamo xrami-faravnis poligonze, romelic 2 mdinaris auzs 

moicavs, zemoqmedebis efeqturoba r/l meTodiT ar Sefasebula. 

 

5.6. nxg samuSaoTa ekonomikuri efeqturoba 
nxg samuSaoTa efeqturobis mTavari maCvenebelia maTi rentabeloba, gamoxatuli 

samuSaoTa Catarebaze gaxarjuli Tanxebis SefardebaSi zemoqmedebis Catarebis Sede-

gad miRebuli damatebiTi naleqebis gamoyenebiT ganpirobebuli ekonomikuri saqmian-
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obis RirebulobasTan. ioris poligonze nxg operaciebis Catarebis mTavar mizans 

Seadgenda md.ioris wylis resursebis gazrda sasoflo-sameurneo kulturebis mor-

wyvis pirobebis xelSesawyobad, hesebis kaskadis energoefeqturobis amaRleba da qa-

laqebis-Tbilisisa da rusTavis wyalmomaragebis gaumjobeseba. ioris poligonis 

funqcionirebis efeqturad warmoCenis xelsayreli pirobebi Seiqmna 1989 wels, rode-

sac xangrZlivi gvalvis gamo gardabnisa da sagarejos raionebis soflis meurneob-

is seqtori, romelSic 20 aTasi ha savargulebi iyo gaerTianebuli, ganadgurebis sa-

SiSroebis winaSe aRmoCnda. am safrTxisagan xsenebuli raionebi ixsna sionis wyal-

sacavSi dagrovilma wylis resursebma, romlebic moxmarda am raionebSi savargule-

bis rwyvas. Seqmnili situacia aRwerili iqna naSromSi [17], romelSic faqtobriv ma-

salaze naCvenebia nxg samuSaoTa ekonomikuri efeqturoba da maTi ganviTarebis Se-

saZlebloba aRmosavleT saqarTvelos sxva raionebSi.  

kerZod, statiaSi aRniSnulia, rom meteorologiuri qselis monacemebis Tanaxmad 

1989 wlis ianvar-oqtomberSi ganxilul regionSi mosulma naleqebma klimaturi nor-

mis naxevari Seadgina. savargulebis intensiurma rwyvam gamoiwvia sionis wyalsacav-

Si wylis moculobis Semcireba 164-dan 13 mln m3-mde, saidanac orive raionSi savar-

gulebis sarwyavad miwodebul iqna 16 mln m.3 saqstatis monacemebiT gardabnis rai-

onis 10247 ha sarwyavi savargulebisTvis rwyvis saerTo ekonomikurma efeqturobam 

Seadgina 14.4 mln maneTi, xolo sagarejos raionis 7 594 ha sarwyavi savargulebis-

Tvis 13.7 mln maneTi, anu sul regionisTvis 28.1 mln maneTi. amve dros saqenergos 

monacemebiT, zemo samgoris energetikul kaskadSi Semavalma 4 hidroeleqtrosadgur-

ma 1989 wels faqtobrivad gamoimuSava 51.6 mln kvt.sT eleqtroenergia, romlis saer-

To Rirebulebam maSindel fasebSi 1.03 mln maneTi Seadgina. amrigad, 1989 wels sion-

is wyalsacavidan gamomuSavebuli wylis resursebis saerTo ekonomikurma efeqturo-

bam mxolod soflis meurneobisa da hidroenergetikis gaTvaliswinebiT 29 mln ma-

neTs gadaaWarba. 

damatebiTma gaangariSebebma, romelic `Tbilwyalkanalis~ monacemebiT, Catarda 

q. Tbilisis mosaxleobaSi, saxelmwifo organizaciebSi, sayofacxovrebo kombinateb-

Si, mSeneblobaSi, vaWrobaSi da sxva momxmareblebSi wylis resursebis gamoyenebis 

Sesafaseblad aCvena, rom am resursebis ekonomikurma ukugebam 1989 wels Seadgina 3 

mln maneTze meti. amis gaTvaliswinebiT sionis wyalsacavis wylis resursebis moxma-

rebis ekonomikuri efeqturobis maCvenebeli rusTavisa da sagarejos saqalaqo meur-

neobebis gaTvaliswinebis gareSe saerTo jamSi gautolda 32 mln maneTs [4]. 

rac Seexeba imave wels ioris poligonze zemoqmedebis Sedegad miRebuli damate-

biTi naleqebis Rirebulebas, mis Sesafaseblad gaTvaliswinebulia, rom 1985-1989 ww. 

monacemebze dayrdnobiT zemoqmedeba iwvevs TiToeuli konveqciuri ujredidan na-

leqTa saerTo raodenobis gazrdas saSualod 85%-iT, rasac Seesabameba wylis nama-

tis absoluturi sidide daaxloebiT 300 aTasi kuburi metri. 1989 wlis 26 samuSao 

dRidan randomizaciis Sedegad zemoqmedeba ioris poligonze Catarda 14 dRis gan-

mavlobaSi, xolo 12 dRe datovili iqna sakontrolod. damuSavebuli iqna 34 konveq-

ciuri Rrubeli, romelTagan miRebuli saerTo damatebiTi naleqi, zemoT moyvanili 

Sefasebebis Tanaxmad, SeiZleba Sefasebuli iqnas 10 mln kubur metrad. Tu Camonade-

nis koeficients miviCnevT 0.5-is tolad, es mogvcems sionis wyalsacavSi zemoqmede-

bis Sedegad Casuli damatebiTi wylis raodenobas 5 mln. kuburi metris odenobiT, 

rac wyalsacavidan gamoSvebuli wylis saerTo raodenobis 3%-s Seadgens. Tu gavix-

senebT, rom 1989 wels wyalsacavidan gamoSvebuli wylis jamur raodenobas 150 mln. 

kuburmetrs Seesabameboda 29 mln ekonomikuri efeqti, 5 mln kuburi metris eqviva-

lenturi ekonomikuri efeqturoba 1 mln maneTis toli iqneba. am efeqtis misaRebad 

1989 wels ioris poligonis funqcionirebaze daaxloebiT 200 aTasi maneTi iqna da-
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xarjuli, rasac Seesabameba samuSaoTa rentabeloba 1:5. sawarmoo masStabiT zemoqme-

debis Catarebisas, roca randomizaciis gareSe sezonis ganmavlobaSi poligonze Se-

iZleba damuSavdes 100-150 Rrubeli, am RonisZiebaTa ekonomikurma efeqturobam SesaZ-

loa miaRwios 3 mln maneTs, rentabelobam ki Seadginos 1:10. 

analogiuri Sefasebebis Casatareblad xrami-faravnis poligonze saWiro iqnebo-

da 2 raionis _ walkisa da ninowmindis teritoriaze mosuli damatebiTi naleqebis 

gavlenis Sefaseba am raionebis ZiriTadi ekonomikuri dargis _ mekartofileobis 

mosavlianobaze, agraTve am naleqebiT ganpirobebuli saZovrebis produqtiulobis 

gazrdaze da walkis wyalsacavze damokidebuli xramhesis energogamomuSavebis moma-

tebaze. Sesabamisi statistikuri monacemebis uqonlobis gamo am SefasebaTa Catareba 

ver moxerxda, rac ganapiroba agreTve eqsperimentirebis periodis mokle drom. 

 

5.7. nxg samuSaoTa efeqturobis kontroli maTematikuri modelirebis 

gamoyenebiT  

naleqwarmomqmneli procesebis maTematikuri modelirebis sakiTxebis damuSaveba 

hidrometinstitutSi daiwyo 1970-iani wlebis dasawyisSi, rodesac aqtualuri gaxda 

institutSi damuSavebuli setyvasTan brZolis originaluri meTodikis Teoriuli 

dasabuTeba. amasTan dakavSirebiT 70-iani wlebis Sua periodisTvis Seiqmna 

Teoriuli baza konveqciuri Rrublebis naleqwarmomqmneli procesebis kinetikaze 

xelovnuri zemoqmedebis ricxviTi modelirebis Casatareblad [18], rasac 1980-iani 

wlebis dasawyisSi mohyva rogorc setyvasTan brZolis, ise naleqTa xelovnuri 

gazrdis samuSaoTa rigi sakiTxebis maTematikuri modelirebis meTodebiT gadaWris 

cdebi [19]. ioris poligonze am periodSi nxg samuSaoTa dawyebam dRis wesrigSi 

daayena konveqciuri Rrublis SedarebiT martivi, operatiul samuSaoebSi 

praqtikulad gamosayenebeli ricxviTi modelis SemuSaveba, romelic ioris 

poligonis pirobebSi xels Seuwyobda rogorc zemoqmedebis operaciebis marTvas 

aerologiuri zondirebis adgilobriv monacemebze dayrdnobiT, ise zemoqmedebis 

procedurebis analizs da maTi Sedegebis efeqturobis Sefasebas. institutSi 

RrubelTa fizikis ganyofilebis Teoriuli modelirebis jgufis ZalisxmeviT aseTi 

operatiuli modeli Seiqmna 1990-iani wlebis dasawyisisTvis [20]. misi erTi variantis 

Tvlis dro personalur kompiuterze ar aRemateba 5-10 wuTs. modeli gamoTvlil 

iqna TeTriwyaros radiozondirebis monacemebis gamoyenebiT da aCvena konveqciuri 

Rrublis ganviTarebis sxvadasxva stadiis, maT Soris naleqTa gamoyofis periodis 

asaxvis SesaZlebloba (nax. 5.2).  

 

nax. 5.2. hidrometeorologiis institutSi damuSavebuli konveqciuri Rrublis 
operatiuli ricxviTi modelis gamocdis magaliTi [20]. 
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am naxazze naCvenebia 1974 wlis 18 ivnisis TeTriwyaros radiozondirebis 

monacemebiT agebuli vertikaluri siCqaris (W) ganawilebis mrudebi da 

Rrublebidan gamoyofil naleqTa intensivobis (I) cvlileba droSi. sawyis momentSi 

atmosferos 2 km-ian fenaSi W=1 m/wm dinamikuri impulsis micemidan 5 wT-is Semdeg 

xdeba Rrublis Casaxva, romelic me-12 wuTisTvis aRwevs 13 km-s wylianobiT 5.6 g/kg. 

30-e wuTze iwyeba Rrublis disipacia da daaxloebiT 1 sT Semdeg igi mTlianad 

iSleba. TqeSi wvimis maqsimaluri intensivoba aRiniSneba me-15 wuTze da aRwevs 60 

mm/sT. mTlianad Rrublidan mosuli naleqis saerTo raodenoba Seadgens 3.2 105 

tonas. 

samwuxarod, qveyanaSi Seqmnili arastabiluri mdgomareobis gamo 1991 wlidan 

ioris poligonze nxg samuSaoebi Sewyda da aRniSnuli operatiuli modelis 

praqtikuli realizacia veRar moxerxda. 1995 wlis Semdeg radiolokatorebis 

mwyobridan gamosvlisa da setyvasawinaaRmdego raketebis sxva miznebisTvis 

gamoyenebis gamo nxg samuSaoebma droebiT dakarga aqtualoba da institutis 

TematikaSi prioritetuli adgili klimatis cvlilebis problemam daikava. 

 

     5.8. nxg samuSaoTa garemoze zemoqmedebis Sefaseba 

1979 wlidan, nxg samuSaoTa dawyebis Semdeg, hidrometinstitutis mier ioris 

poligonze da mis mimdebare sakontrolo teritoriebze sistematurad tardeboda 

garemos daWuWyianebis donis saeqspedicio gazomvebi. 1981 wlidan daemata xrami-

faravnis poligonze periodulad Catarebuli gazomvebic. es samuSaoebi 

gulisxmobda sinjebis aRebas haerSi, atmosferul naleqebSi. zedapirul wylebsa da 

niadagSi mZime liTonebis koncentraciis dasadgenad, rac warmoebda institutis 

specializebul laboratoriaSi. miRebuli monacemebiT gamovlenil iqna, rom 

garemos aRniSnul komponentebSi mZime liTonebis Semcveloba icvleba normis 

farglebSi da naleqTa xelovnuri gazrdis samuSaoebi ar axdenen gavlenas maT 

koncentraciebze [21]. 

am monacemebis dasazusteblad mogvianebiT, 2000 wlisTvis naSromSi [22] 

damatebiT Catarda nxg samuSaoebSi gamoyenebul reagentSi Semavali elementebiT _ 

vercxliTa da iodiT bunebrivi garemos dabinZurebis axali Sefasebebi. upirveles 

yovlisa aRniSnul iqna, rom atmosferoSi gafrqveuli vercxlis iodidi mzis 

ultraiisferi gamosxivebis zegavleniT ganicdis swraf degradacias da 2-6 saaTis 

Semdeg iSleba Semadgenel elementebad. maTi saSualo koncentracia haerSi, 

msoflios sxvadasxva regionebSi Catarebuli gazomvebis Tanaxmad, zemoqmedebis 

dReebSi icvleba SualedSi (1.1-2.4).10-7mg/m3, xolo maqsimaluri koncentracia 

erTjeradi zemoqmedebis areSi Seadgens (1.6-1.8).10-5mg/m3, rac 5 rigiT naklebia 

normatul dokumentebiT orive elementisTvis (Ag da I) daSvebul koncentraciaze. 

vercxlis iodidis 1km2 farTobze sezonuri dagrovebisTvis 30-40 samuSao dRis 

pirobebSi miRebuli iqna sidide 1.4_2.7 g iodovani vercxli. am monacemebis 

gaTvaliswinebiT niadagis 10 sm-ian fenaSi reagentisa da misi komponentebis wlis 

ganmavlobaSi dagrovili koncentraciebi toli aRmoCnda: 

vercxlis iodidisTvis (0.7_1.4).10-5 mkg/g, 

vercxlisTvis (3.2_6.4).10-4 mkg/g, 

iodisTvis (3.6._7.2).10-4 mkg/g. 

1982-1986 wlebis monacemebiT aRmosavleT saqarTveloSi reagentisa da misi 

komponentebis fonuri koncentraciebi icvleboda farglebSi 0.20-0.36 mkg/g, rac 4 

rigiT aRemateba zemoT moyvanil sidideebs. 

amrigad, ioris poligonis funqcionirebis SemTxvevaSi 16.8 g AgI-is Semcveli 

setyvasawinaaRmdego raketa `alazanSi~ gamoyenebuli reagentis sargeblobis dros 
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garemos mniSvnelovani daWuWyianeba mosalodneli iqneba daaxloebiT 10 aTasi wlis 

Semdeg. 

 

daskvnebi 

1. wlis Tbili sezonis naleqTa jamebis Sedarebam 1940-1970-ian wlebsa da 1980-ian 

wlebSi Rrublebze zemoqmedebis periodSi iorisa da xrami-faravnis poligonebze 

ver gamoavlina statistikurad niSnadi trendebis arseboba naleqTa jamebis 

cvlilebaSi. naleqTa bunebrivi ryevadobis fonze dakvirvebis rigebis mcire 

xangrZlivobis gaTvaliswinebiT es Sedegi mosalodneli iyo, sarwmuno albaTobis 

doneze 0.90. sxvaobebis gamosavlenad dakvirvebebi sul mcire 10-15 wlis manZilze 

unda gagrZelebuliyo. 

2. randomizebuli zemoqmedebis pirobebSi ioris poligonze nxg samuSaoTa 

efeqturobis statistikuri modelirebiT Sefasebam 1979-1990 ww. monacemebze 

dayrdnobiT aCvena, rom calkeuli konveqciuri ujredebidan zemoqmedebis Sedegad 

naleqTa 10-30%-iT gazrdis SemTxvevaSi teritoriaze gasaSualoebuli jgufuri 

efeqti ar vlindeba, xolo calkeuli ujredebidan naleqTa 40-60%-iT gazrdisas 

aRiniSneba naleqTa saSualo teritoriuli raodenobis momateba 25-35%-iT. 

3. ioris poligonis pirobebSi zemoqmedebis efeqtis aRmosaCenad yvelaze xelsa-

yreli aRmoCnda eqsperimentul erTeulad konveqciuri ujredis SerCeva, xolo ra-

ndomizaciis Catareba _ am erTobliobis gamoyenebiT 2/3 albaTobiT zemoqmedebis 

sasargeblod. amasTan erTad, zemoqmedebis efeqtis teritoriuli ganawilebis da-

sadgenad xelsayrelia eqsperimentul erTeulad teritoriaze gasaSualoebuli 

naleqTa naxevardReRamuri jamebis ganxilva. am SemTxvevaSi naleqmzomi qselis 

optimaluri sixSire ioris poligonisTvis Seadgens 30-40 xelsawyos 1 000 m2 

farTobze.  

4. ioris poligonze 1981-1989 wlebSi Catarebuli kompleqsuri naleqmzomi da r/l 

dakvirvebebis analizma aCvena, monacemTa 5-wlian amonakrebSi, romelic Seicavda 

90 sacdel da 33 sakontrolo konveqciur ujreds, calkeuli ujredidan naleqTa 

fardobiTi nazrdis saSualo mniSvnelobam Seadgina 75%, xolo teritoriaze 

gasaSualoebuli naleqTa fardobiTi momateba toli aRmoCnda 25-30%-isa sarwmuno 

albaTobis doneze 0.90. 

5. xrami faravnis poligonis ufro SezRuduli esperimentuli monacemebis safu-

Zvelze (1981-1985 ww.) calkeuli konveqciuri ujredidan mosul naleqTa fardo-

biTi nazrdis saSualo mniSvnelobam Seadgina 40%, xolo naxevardReRameSi 

sacdel teritoriaze gasaSualoebuli damatebiTi naleqebis fardobiTi nazrdi 

gautolda 20%-s sarwmuno albaTobis doneze 0.85. 

6. r/l gazomvebisa da naleqmzomi qselis monacemebis kompleqsuri gamoyenebiT io-

ris poligonze nxg samuSaoebis efeqturobis dasadgenad damuSavda statistikuri 

modelirebis 6-safexuriani sqema, romelSic eqsperimentul erTeulebad ganixile-

boda calkeuli ujredidan mosul naleqTa raodenoba (kolotonebSi) da poligo-

nis mTel farTobze gasaSualoebul naxevardReRamur naleqTa jamebi (milime-

trebSi). 

7. ioris poligonze Rrublebze randomizebuli eqsperimentebSi zemoqmedebis efeq-

tis hidrologiuri meTodiT Sefasebis sqemas safuZvlad daedo 1985 wlisTvis hi-

drometeorologiis institutSi SemuSavebuli mdinaris Camonadenis formirebis 

originaluri modeli, romelic emyareba naxevardReRameebis randomizaciiT miRe-

bul sacdel da sakontrolo jgufebs Soris Sedarebas da naleqmzomi qselis me-

SveobiT gazomil naleqTa naxevardReRamuri jamebis gakontrolebas r/l gazo-

mvebiT miRebuli naleqebis monacemebiT. am meTodis gamoyenebiT dadgenil iqna, 
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rom ioris poligonisTvis niSnadobis doneze = 0.10 zemoqmedebis efeqtis aRmosa-

Cenad saWiro eqsperimentirebis periodi icvleba SualedSi 5-10 weli, Tu eqspe-

rimentuli erTeulebis raodenoba erT sezonSi Seadgens 30-50 erTeuls amona-

krebTa dispersiis saSualo kvadratuli gadaxriT 10-20% farglebSi. damatebiTma 

statistikurma modelirebam aCvena, rom wyalSemkrebze naxevardReRamuri 

naleqebis 80-100%-iT gazrdas Tan sdevs naxevardReRamuri Camonadenis moculobis 

momateba 20-50%-iT. xrami-faravnis poligonze zemoqmedebis efeqturoba hidrolo-

giuri meTodiT ar Sefasebula. 

8. nxg samuSaoTa ekonomikuri efeqturoba Sefasda ioris poligonis magaliTze 1989 

wels, rodesac sionis wyalsacavSi dagrovilma wylis resursebma ganad-

gurebisagan ixsna gardabnisa da sagarejos raionebis 20-aTasi ha sasoflo-

sameurneo savargulebi. rwyvis ekonomikurma efeqturobam am or teritoriaze 

Seadgina 28.1 mln maneTi. amave dros zemo samgoris sistemis energetikul kaskadSi 

Semavalma 4 hidroeleqtrosadgurma 1989 wels faqtobrivad gamoimuSava 1.03 mln 

maneTad Rirebuli 51.6 mln kvt.sT eleqtroenergia, ris Sedegadac am wels sionis 

wyalsacavidan gamomuSavebuli wylis resursebis saerTo ekonomikurma 

efeqturobam 29 mln maneTs gadaaWarba. amave dros, poligonze Catarebuli 

gamokvlevebis Tanaxmad, zemoqmedeba iwvevs TiToeuli konveqciuri ujredidan 

naleqTa saerTo raodenobis gazrdas saSualod 85%-iT, rasac Seesabameba wylis 

namati daaxloebiT 300 aTasi kuburi metri. 1989 wels Catarebuli zemoqmedebis 

Sedegad miRebuli damatebiTi wylis ekonomikur efeqturobas Seesabameba 1 mln 

maneTi, rac poligonis funqcionirebaze daxarjuli 200 aTasi maneTis 

mxedvelobaSi miRebiT iZleva nxg samuSaoTa rentabelobas 1:5. randomizaciis 

gareSe sawarmoo masStabiT zemoqmedebis Catarebisas poligonze sezonis 

ganmavlobaSi 100-ze meti Rrublis damuSavebis SemTxvevaSi samuSaoTa 

rentabelobas SeeZlo mieRwia 1:10 maCveneblisTvis. xrami-faravnis poligonSi 

Semavali bogdanovkisa da walkis raionebisTvis ekonomikis struqturis ioris 

poligonTan garkveuli msgavsebis gamo, rentabelobis maCvenebeli am 

poligonisTvisac igive rigis sidided iqna CaTvlili. 

9. iorisa da xrami-faravnis poligonebze da maT mimdebare teritoriebze Catareb-

ulma gazomvebma aCvena, rom haerSi vercxlis iodidisa da misi komponentebis ma-

qsimaluri koncentracia erTjeradi zemoqmedebis areSi 5 rigiT naklebia norma-

tiuli dokumentebiT daSvebul sidideze. niadagis 10 sm-ian fenaSi zemoqmedebis 

wlebSi Catarebuli gazomvebis Tanaxmad AgI da misi komponentebis fonuri 

koncentraciebi aRmosavleT saqarTveloSi icvleboda 0.20-0.36 mkg/g farglebSi, 

rac 4 rigiT aRemateba am fenaSi wlis ganmavlobaSi dagrovil koncentraciebs da 

amrigad, gamoyenebuli teqnologiis pirobebSi garemos mniSvnelovani daWuWyianeba 

zemoqmedebis Sedegad mosalodneli iqneba 10 aTasi wlis Semdeg. 
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Tavi 6. proeqtis Semajamebeli monacemebi 

   6.1. nxg eqsperimentul samuSaoTa Sedegebi 

1978 wlidan aRmosavleT saqarTveloSi nxg samuSaoTa programis damtkicebis 

Semdeg (proeqti `iori~), proeqtis monawileebma daiwyes sxvadasxva respublikur Tu 

sakavSiro Sexvedrebze prezentaciebis Catareba proeqtis miznebisa da samuSaoTa da-

gegmarebis sakiTxebis Sesaxeb. setyvasTan brZolis samuSaoebTan erTad, romlebic 

1960-iani wlebis dasawyisidan mimdinareobda saqarTveloSi, naleqTa xelovnuri ga-

mowveva, Tanac randomizebuli programiT, qveynisTvis axali mimarTuleba iyo da am-

itomac mas Tavidanve didi interesiT Sexvda samecniero sazogadoeba. 1980-iani wle-

bis dasawyisidan, savele samuSaoebSi eqsperimentuli masalis dagrovebis kvalobaze, 

samecniero literaturaSi daiwyo publikaciebis gamoqveyneba proeqt `iorSi~ miRebu-

li Sedegebis Sesaxeb, ramac 80-iani wlebis dasasrulisTvis, sakavSiro hidrometsam-

saxurSi `aqtiuri zemoqmedebis~ problemebis didi interesis fonze xeli Seuwyo in-

stitutis avtoritetis Semdgom amaRlebas. aRniSnul periodSi proeqtis Semsruleb-

lebma monawileoba miiRes sxvadasxva qveynebSi Catarebul samecniero konferencieb-

sa da seminarebSi (Tbilisi, moskovi, nalCiki, honolulu, kievi, pekini) da gamoaqvey-

nes 20-ze meti samecniero statia, romelTa dasaxeleba moyvanilia winamdebare mo-

nografiis Tavebis mixedviT citirebul literaturaSi. rac Seexeba konferenciebsa 

da samecniero sesiebze wakiTxul moxsenebebs, maTi CamonaTvali mocemulia danar-

TSi 4. 

1991 wlidan proeqtis saqmianobis gauTvaliswinebeli Sewyvetis Semdeg, misi Sede-

gebis analizis amsaxveli masalebis gamoqveyneba kidev grZeldeboda ramdenime wlis 

ganmavlobaSi. igi Sejamebuli iqna proeqtis Semsruleblebis mier 1995 wels saqar-

Tvelos mecnierebaTa akademiaSi Catarebul Tbilisis geofizikur observatoriis sa-

iubileo sesiaze wakiTxuli moxsenebebiT, romlis teqsti gamoqveynda 1996 wels ga-

mocemul samecniero Sromebis Tematur krebulSi [1]. Tumca, SeiZleba iTqvas, rom 

2000 –iani wlebis dasawyisSi, aRniSnuli problemisadmi interesis ganaxlebis Sem-

deg, daiwyo nxg samuSaoTa aRdgenis sakiTxis ganxilva [2,3]. amas, udavod, xeli Seuw-

yo 2013 wlidan saqarTvelos axali xelisuflebis iniciativiT kaxeTis regionSi 

setyvasTan brZolis samuSaoTa ganaxlebis gadawyvetilebam. 

imis gaTvaliswinebiT, rom winamdebare monografia ZiriTad miznad isaxavs 1979-

1990 wlebSi hidrometeorologiis institutis mier warmoebuli nxg samuSaoebis ret-

rospeqtul analizs, qvemoT moyvanili iqneba proeqt `ioris~ 1995 wlisTvis insti-

tutSi miRebuli Semajamebeli monacemebi, romlebic nxg samuSaoTa ganaxlebis piro-

bebSi, eWvgareSea, gamodgeba rogorc am saqmianobis sawyisi etapis amsaxveli masala. 

cxrilSi moyvanili monacemebis ganxilvisas yuradRebas imsaxurebs is faqti, 

rom klimaturi pirobebis sxvadasxvaobis gamo resursuli Rrublebis raodenoba po-

ligonebze sakmaod gansxvavebulia: ZiriTad eqsperimentul erTeulTa ricxvi zemoq-

medebiT ioris poligonze TiTqmis 3-jer aRemateba eqsperimentul erTeulTa ricxvs 

xrami-faravnis poligonze (p.17). igive iTqmis r/l gazomvebiT miRebul calkeuli 

konveqciur ujredidan miRebuli damatebiTi naleqebis raodenobazec, romelic ior-

is poligonze saSualod 1.7-jer meti aRmoCnda xrami-faravnis poligonTan Sedare-

biT (p.22). Sesabamisad, sezonuri naleqebis saSualo momatebam pirvel poligonze 1.9-

jer gadaaWarba meore poligonze miRebul Sesabamis mniSvnelobebs (p.25). es mo- 

nacemebi mowmobs md.ioris auzis zemowelSi nxg samuSaoTa warmoebis ufro maRal 

efeqturobaze, rac aSkarad gamovlinda 1 t damatebiTi wylis fasSi am or poli-

gons Soris (p.29). 
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cxrili 6.1. aRmosavleT saqarTveloSi naleqTa xelovnuri gazrdis 

eqsperimentul samuSaoTa Sedegebi [1] 

# 
maxasiaTebeli 

poligoni 

iori faravani 

1 eqsperimentTa Catarebis periodi 1979-1990 1981-1985 
2 sacdeli teritoriis farTobi km2 1000 2000 
3 sakontrolo teritoriis farTobi km2 4000 2000 
4 samuSao sezoni (Tveebi) IV-X V-IX 
5 sacdel teritoriaze naleqTa saSualo 

wliuri jamebi, mm 
800-1200 500-600 

6 wlis ganmavlobaSi naleqian dReTa saSualo 
ricxvi 

150 100 

7 samuSao sezonis ganmavlobaSi sacdel 
teritoriaze naleqTa saSualo jamebi, mm 

500-800 250-400 

8 samuSao sezonSi dReTa saSualo ricxvi 
resursuli RrublebiT 

50-80 40-60 

9 

zemoqmedebis obieqti 

konveqciuri ujredebi, maxasiaTebeli 
R=2-5 km, gadacivebuli nawilis 
vertikaluri simZlavriT H>2 km da r/l 

amrekladobiT >10-11 sm-1 λ=3.2 sm 
talRaze 

10 samuSao dReebSi sacdel teritoriaze 24 sT 
ganmavlobaSi konveqciuri ujredebis 

saSualo raodenoba 
10-15 5-10 

11 zemoqmedebis punqtebis raodenoba 4 6 
12 RrublebSi reagentis Setanis saSualeba setyvasawinaaRm-

mdego raketebi 
`alazani~ 

setyvasawinaaRmdego 
Wurvebi `elbrusi~ 

13 makristalebeli reagentis optimaluri 
dozebi m-3 

102-104 

14 ZiriTadi eqsperimentuli erTeulebi 12 saaTSi mosuli naleqi 

15 damatebiTi eqsperimentuli erTeuli 

sezonuri 
naleqebi da 
mdinareTa 
Camonadeni, 
calkeuli 
konveqciuri 
ujredidan 

mosuli wvimis 
raodenona 

sezonuri naleqebi, 
calkeuli 
konveqciuri 

ujredidan mosuli 
wvimis raodenoba 

16 randomizaciis albaToba 2/3 zemoqmedebis sasargeblod 
17 ZiriTad eqsperimentul erTeulTa ricxvi 

zemoqmedebiT 
165 61 

18 ZiriTad eqsperimentul erTeulTa ricxvi 
zemoqmedebis gareSe 

80 28 

19 sezonSi damuSavebuli ujredebis saSualo 
ricxvi 

50-60 30-40 

20 sezonSi sakontrolo ujredebis saSualo 
ricxvi 

20-30 10-20 

21 1 ujredze daxarjuli nawarmis saSualo 
ricxvi 

2-3 raketa 
`alazani~ 

8-10 Wurvi `elbrusi~ 

22 1 ujredidan mosuli damatebiTi naleqebis 
saSualo raodenoba kt (%) 

200-300 
(50-100) 

100-200 
(30-50) 

23 naxevar dReRameSi sacdel teritoriaze 
mosuli damatebiTi naleqebis saSualo 

raodenoba mm (%) 
0.7(30) 0.5(20) 

24 sacdel auzSi naxevar dReSi mosuli naleqe-
bis Sesabamisi Camonadenis momateba kt (%) 

200(30) _ 

25 sezonuri (wliuri) naleqebis saSualo 
momateba mm (%) 

60-90 
(10-15) 

40 
(5-10) 
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cxrili 6.1-is gagrZeleba 
26 zemoqmedebis efeqtis SefasebaTa sando 

albaToba 
0.90 0.85 

27 wylis potenciuri damatebiTi resursebis 
sidide, mln.t 

30-70 30-50 

28 nxg samuSaoTa Casatareblad wliuri 
danaxarjebi, aTasi man. 

300 200 

29 1 t xelovnurad miRebuli damatebiTi wylis 
fasi kap.  

2-3 3-4 

30 nxg samuSaoTa potenciuri rentabeloba 1:5 1:10 

 

rac Seexeba md.ioris xramisa da faravnis tbis auzebSi damatebiT miRebuli 

wylis resursebis moculobas wlis Tbil periodSi, igi jamSi SeiZleba Sefasdes 

60-120 mln m3 tolad (p. 27). randomizaciidan operatiul zemoqmedebaze gadasvlis 

SemTxvevaSi, rodesac operaciebi Catardeba yvela resursul Rrublebze, 

SesaZlebeli iqneba ioris poligonze wylis resursebis yovelwliuri gazrda 15-

30%-iT, faravnis tbisa da walkis wyalsacavis auzebSi ki 10-20%-iT (p.25-is 

gaTvaliswinebiT). 

warmodgenili monacemebidan erT-erTi yvelaze sayuradRebo momenti dakavSi-

rebulia p.22-Si miRebul SedegTan, romlis Tanaxmad ioris poligonze sul ramde-

nime raketiT Catarebuli zemoqmedebis Sedegad saSualo zomis konveqciuri ujre-

didan SesaZlebelia RrubelSi naleqwarmomqmneli procesebis arsebiTi stimuli-

reba, rasac Tan sdevs RrubelSi generirebuli naleqebis xelovnurad gazrda sa-

Sualod 75%-iT. ufro mSral klimatur pirobebSi da zemoqmedebis saartilerio 

meTodis gamoyenebisas, samxreT saqarTvelos es sidide saSualod 40% aRmoCnda.  

naSromSi [1] aRniSnulia, rom cxrilSi 6.1 moyvanili nxg samuSaoTa ekonomikuri 

Sefasebebi da rentabelobis maCveneblebi (pp.28-30) miRebulia 1980-ian wlebSi moqmedi 

sicialisturi ekonomikis pirobebisaTvis da sabazro urTierTobebis SemTxvevaSi am 

SefasebaTa Sedegebi SeiZleba garkveulad Seicvalos. Tumca, amave dros 

mxedvelobaSia misaRebi, rom nxg samuSaoTa gansaxorcieleblad da damatebiTi 

wylis resursebis gamoyenebiT miRebuli produqciis Rirebulebebs Soris arsebobs 

saTanado proporciuli damokidebuleba. amitom Catarebuli Sefasebebi, Tundac 

miaxloebiT, mainc axasiaTebs miTiTebuli samuSaoebis potenciur rentabelobas. 

aqve aRsaniSnavia agreTve, rom 80-iani wlebis dasasruls aRmosavleT saqar-

Tvelos rig raionebSi nxg dargSi miRebuli Sedegebi dainerga setyvasTan brZolis 

gasamxedroebuli samsaxuris operaciuli qvedanayofebis sawarmoo praqtikaSi 

saerTo farTobze 5000 km2. zemoqmedebis efeqturoba fasdeboda zemoqmedebaqmnili 

da sxvadasxva mizeziT zemoqmedebis gareSe darCenili msgavsi parametrebis mqone 

Rrublebidan mosul naleqTa raodenobis r/l gazomvebis monacemebis safuZvelze. 

am Sedarebis Sedegebis 50-ze meti SemTxvevis masalebis ganxilvam aCvena, rom 

calkeuli konveqciuri ujredidan zemoqmedebis Sedegad miRebul naleqTa raode-

noba SesaZlebelia gaizardos 80-100%-iT, rac Seesabameba msoflios sxvadasxva 

regionSi miRebul Sedegebs [4]. 

garda amisa, 1987-1990 wlebSi aRmosavleT saqarTvelos sxvadasxva raionSi hid-

rometeorologiis institutze mimagrebuli mfrinavi laboratoriis ЯК-40 gamoye-

nebiT Catarda gardamavali sezonebis saRrublo sistemebze zemoqmedebis 19 

eqsperimenti [5]. RrublebSi TviTmfrinavis bortidan reagentis (AgI) Setana 

warmoebda piroteqnikuri vaznebis ПВ_26 daxmarebiT. zemoqmedeba tardeboda Sc, Gu 

cong tipis gadametcivebuli Rrublebze, romelTa vertikaluri simZlavre aWarbebda 

1.5 km-s da saSualo wylianoba _ 1g/m3-s. 
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naleqmzomi qselis monacemebisa da naleqwarmoqmnis gamartivebuli modeliT 

Sesrulebuli gamoTvlebis Tanaxmad 15 eqsperimentSi dafiqsirebul iqna dadebiTi 

Sedegi, erTSi uaryofiTi da samSi _ gaurkveveli. zemoqmedebis efeqturobis Cata-

rebulma Sefasebebma aCvena TiToeuli zemoqmedebaqmnili zonidan an saRrublo 

sistemidan naleqTa 75%-iT momatebis SesaZlebloba sakontrolo zonebTan Seda-

rebiT, rasac absolutur erTeulebSi Seesabameboda daaxloebiT 450 kt. damu-

Savebuli zonebis saSualo farTobi Seadgenda 116km2, xolo TiToeul maTganze 

vaznebis xarji udrida saSualod 45-s. cxrilSi 6.1. moyvanili monacemebi adas-

turebs hidrometinstitutis poligonebze gamoyenebuli meTodikis perspeqtiulobas 

da naleqTa stimulirebis maRal ekonomikur rentabelobas, rac agreTve xazgasmuli 

iyo ufro adre gamoqveynebul naSromSi [5]. 

  

   6.2. sacdel RrubelTa reagireba zemoqmedebaze sakontrolo  

     RrublebTan SedarebiT 

zemoT aRniSnul Semajamebel statiaSi [5], romelSic ganxilul iqna amierkav-

kasiaSi 1980-ian wlebSi warmoebul nxg samuSaoTa fizikuri da ekonomikuri 

efeqturoba, umetesi adgili daeTmo ioris poligonze konveqciur ukredebze 

Catarebuli randomizebuli zemoqmedebis Sedegebs. gaanalizebuli iqna 1985-1990 ww 

periodSi 90 sacdeli da 41 sakontrolo ujredis fizikur parametrebze 

ganxorcielebuli kompleqsuri r/l da naleqmzomi dakvirvebebis monacemebi, 

romelTa gasaSualoebuli mniSvnelobebi warmodgenilia cxrilSi 6.2. 

 

cxrili 6.2. ioris poligonze konveqciur ujredebze randomizebuli zemoqmedebis 

Sedegad naleqTa raodenobis cvlilebis gasaSualoebuli monacemebi 

wlebi ujredebis 

raodenoba 

sacdel ujredebidan 

mosul naleqTa saS. 

raodenoba, kt  

sakontr. ujredebidan 

mosul naleqTa saS. 

raodenoba, kt 

Sefardeba 
MMM+/M- 

 

O K K   ∑  ∑    ∑  ∑  O K K  

1985 18 4 94 105 372 391 179 191 468 691 1.12 1.07 0.57 

1986 19 7 68 145 275 613 73 78 363 295 2.13 1.07 2.08 

1987 17 4 296 305 888 1148 261 113 361 377 1.03 0.43 3.05 

1988 20 5 98 186 267 716 427 82 336 317 1.90 0.65 2.26 

1989 16 13 268 284 659 754 307 151 620 376 1.06 0.49 2.00 

1990 - 8 - - - - 99 44 394 177 - 0.44 - 

sul 90 41           2.00 

saS. - - 165 492 492 724 174 110 447 372 1.45 0.69 2.00 
 

*SeniSvna: am wels `fsevdozemoqmedeba~ tardeboda mxolod sakontrolo ujredebze, 
radganac sxvadasxva sazogadoebrivi organizaciis moTxovniT saqarTvelos 
mTavrobam 1990-1992 wlebSi moratoriumi daawesa Rrublebze zemoqmedebis yvela 
samuSaos.  

 

am cxrilSi indeqsebi O da KKSesabamisad aRniSnavs sacdeli da sakontrolo 

ujredebis jgufebs, xolo indeqsebi (_) da (+) zemoqmedebamde da zemoqmedebis 

Semdeg mosul naleqTa jgufebisadmi mikuTvnebas.  aRniSnavs calkeul ujredidan 

10- wuTian intervalSi mosul naleqTa gasaSualoebul raodenobas kilotonebSi 

(kt) zemoqmedebamde da mis Semdeg,  –maT jamur raodenobas. mosul naleqTa 

raodenoba ganisazRvreboda Z-I Tanafardobis gamoyenebiT naSromSi [6] moyvanil 

meTodikis Tanaxmad, 1979-1990 ww. periodSi sacdeli da sakontrolo Rrublebis 

raodenoba mniSvnelovnad aRemateba cxrilSi ganxiluli ujredebis ricxvs, magram 

teqnikuri mizezebis gamo Rrublebidan mosul naleqebze radiolokaciur monacemTa 
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damuSaveba moxerxda mxolod maTi nawilisTvis. cxrilSi 6.2. Sevida mxolod 

xarvezebisagan Tavisufali masala, romelic srulad asaxavs kavSirs ganxilul 

sidideebs Soris. 

cxrilSi moyvanili monacemebidan Cans, rom sacdeli ujredebidan zemoqmedebis 

Semdeg mosul naleqTa jamebis saSualo mniSvneloba (∑  kt) TiTqmis 350 

kilotoniT, anu 94%-iT aRemateba sakontrolo RrublebisaTvis miRebul Sesabamis 

mniSvnelobas (372 kt). aqve unda aRiniSnos, sakontrolod gamoyenebuli 1990 weli 

aRmosavleT saqarTveloSi gamoirCeoda konveqciuri procesebis anomalurad susti 

ganviTarebiT, ramac gamoiwvia monacemebis OOda KK jgufebs Soris aRniSnuli 

mkveTri sxvaoba. 1985-1988 wlebisTvis Catarebulma damatebiTma analizma aCvena, rom 

am periods Seesabameba O da K jgufebis saSualoebs Soris sxvaoba 311 kt, rac 

fardobiT erTeulebSi 94%-is nacvlad iZleva 84%-s. 

10-wuTiani intervalSi mosul naleqTa saSualo raodenoba zemoqmedebis Ca-

tarebis Semdeg da zemoqmedebamde, romelic xasiaTdeba sididiT / , sacdeli 

Rrublebis jgufisaTvis saSualod toli aRmoCnda 1.45, maSin, roca sakontrolo 

RrublebisaTvis am Sefardebam Seadgina 0.69. miRebuli monacemebi metyvelebs imaze, 

rom sacdel ` O~ jgufSi naleqTa arsebiTi nawili (60%-ze meti) modis zemoqmedebis 

Catarebis Semdeg, xolo sakontrolo `K~ jgufSi `fsevdozemoqmedebis~ Semdeg 

modis maTi saerTo raodenobis mxolod 40%. es Sedegi SeiZleba aixsnas 

zemoqmedebis gavleniT RrubelSi mimdinare naleqwarmomqmnel procesebze, Tumca 

SesaZlebelia masze imoqmedos fsevdozemoqmedebis momentis dagvianebulma 

dadgenamac. 

rac Seexeba zemoqmedebis proceduris Semdeg mosul naleqTa raodenobas 

sacdel da sakontrolo jgufebSi, maTi Sefardeba (mocemuli cxrili 6.2-is bolo 

grafaSi) saSualod xuTive ganxiluli wlisTvis 2.0-is toli aRmoCnda, rac 

miuTiTebs zemoqmedebis Sedegad konveqciuri Rrublidan naleqTa gaormagebis 

SesaZleblobaze. es Sedegi faqtobrivad imeorebs ∑ sidideebisTvis OOda K 

jgufebSi zemoT ukve dadgenil Tanafardobas. 

ioris poligonze Catarebuli zemoqmedebis yvela wlebSi gaxarjuli nawarmis 

analizma aCvena, rom raketebis saSualo xarji 1 konveqciuri ujredis damuSavebaze 

Seadgenda 2.2-s, rac uzrunvelyofda RrubelSi yinulwarmomqmneli gulebis 102-103 m-3 

rigis saSualo koncentracias, romelic saWiroa `mikrofizikuri~ zemoqmedebis 

sqemis gansaxorcieleblad. 

RrubelTa fizikuri maxasiaTeblebis zemoqmedebaze reagirebis dasadgenad ga-

analizebuli iqna SerCeul sacdel da sakontrolo jgufebSi zemoqmedebis Cata-

rebamde da mis Semdeg r/l dakvirvebis masalebi radioeqosa da gazrdili amrek-

ladobis zonis (gaz) zeda sazRvarze, maqsimaluri r/l amrekladobis ηm mde-

bareobisa da sxvadasxva izokonturebis simaRleebze, romlebisTvisac warmoebda 

mosul naleqTa intensivobisa da masis gamoTvlebi. analizma cxadyo, rom radioeqos 

zeda sazRvrisa da gaz-is simaRleebi, agreTve amrekladobis η=10
-11 da 10

-10
 sm-1

 

(talRis sigrZeze λ=3.2 sm) izokonturebis farTobebi zemoqmedebis doneze da mis 

qvemoT praqtikulad ar reagirebs zemoqmedebaze, maSin roca izokonturebis 

farTobebi zemoqmedebis donidan 1.5-2 km-iT maRla, maqsimaluri amrekladoba, mosul 

naleqTa intensivoba da masis gamoTvlili mniSvnelobebi arsebiTad gansxvavdebian 

erTmaneTisagan `O~Oda `K~ jgufebSi zemoqmedebis Semdeg (nax. 6.1).  

nax 6.1-ze warmodgenil grafikebze naTlad Cans, rom sacdel ujredebSi ηm=10
-10

 

da ηm=10
-11 sm-1 izokonturebis farTobebi zemoqmedebis Catarebis Semdeg ganicdian 

fluqtuacias da garkveulwilad izrdebian kidevac 30-50 km2 mniSvnelobamde, maSin 
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rodesac sakontrolo ujredebSi izokonturebis farTobebi Tanabrad mcirdeba 20-10 

km mniSvnelobamde. 

 
nax. 6.1. sacdel da sakontrolo konveqciuri ujredebis r/l parametrebisa da maTi 

warmoebuli sidideebis droSi cvlileba: a) η= 10-10 da 10-11 sm-1 izokonturebis 

farTobebi reagentis Setanis donidan 1.5-2-km-iT zemoT; b) maqsimaluri r/l 

amrekladobis sidide; g) mosuli naleqebis maqsimaluri intensivoba; d) mosul 

naleqTa masa. __sacdeli -----sakontrolo ujredebi [5]. 
 

daaxloebiT igive msvleloba aqvs maqsimalur amrekladobasac ηm, romelic 

sacdel RrubelSi maRal mniSvnelobas inarCunebs zemoqmedebidan 40 wT-is Semdeg, 

Tumca sakontrolo RrublebSi aRiniSneba misi mkveTri da stabiluri Semcireba 

fsevdozemoqmedebidan pirvelive 10 wT-is Semdeg. naxazebidan Cans agreTve, rom 

naleqTa maqsimalur intensivobaSi Imax zemoqmedebis Catarebamde SeiniSneba mcire 

gansxvavdeba `O~Oda `K~ jgufebs Soris, magram Tu zemoqmedebis Semdeg sacdel 

jgufSi igi mdgradad inarCunebs mniSvnelobas 6 mm/sT doneze 30-40 wT-is 

ganmavlobaSi, sakontrolo jgufSi igi swrafad ecema drois imave monakveTSi 5-dan 

2 mm/sT-mde. msgavsad amisa, Tu drois 10-wuTian monakveTebSi zemoqmedebis 

Catarebamde metnaklebad stabilurad inarCunebs mniSvnelobas 180 kt doneze, 

zemoqmedebis Semdeg sacdel RrublebSi daikvirveba naleqwarmomqmneli procesebis 

gaZliereba da 10-wuTian intervalSi maTi gamoTvlili masa 40 wT ganmavlobaSi 

rCeba 200-220 kt doneze, maSin roca sakontrolo jgufSi igi stabilurad mcirdeba 

170-dan 50 kt mniSvnelobamde. aRsaniSnavia, rom orive jgufSi monacemebi reagentis 

Setanamde praqtikulad mcired gansxvavdeba erTmaneTisagan, rac miuTiTebs 

mikrofizikur zemoqmedebis efeqturobaze naleqwarmomqmneli procesebis 

gaZlierebaSi. amasTan erTad es msgavseba adasturebs sacdel da sakontrolo 

jgufebSi konveqciuri ujredebis koreqtul SerCevas. 

msgavsi monacemebi miRebuli iqna xrami-faravnis poligonzedac, magram 

Catarebuli eqsperimentebis arasakmarisi raodenobis gamo es monacemebi 

statistikurad naklebad uzrunvelyofili aRmoCnda. 
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daskvnebi  

1. cxrilSi 6.1 moyvanilia hidrometeorologiis institutis iorisa da xrami—

faravnis poligonebze 1979-1990 wlebSi Catarebul naleqTa xelovnuri 

gazrdis eqsperimentul samuSaoTa Sedegebi. klimatur monacemTa ganxilvis 

Semdeg daxasiaTebulia konveqciuri ujredebis fizikuri maxasiaTeblebi, 

romlebzedac tardeboda zemoqmedeba da romlebic randomizebuli wesiT 

SeirCeoda sakontrolo obieqtebad. daxasiaTebulia agreTve damatebiTi 

eqsperimentuli erTeulebi, romelTa gamoyenebiTac tardeboda zemoqmedebis 

efeqturobis damatebiTi kontroli. 

2. dadgenilia, rom ioris poligonze 1 konveqciuri ujredidan mosuli 

damatebiTi naleqis saSualo raodenoba icvleba 200-300 kilotonis (kt) 

farglebSi, xolo xrami-faravnis poligonze 100-200 kt sazRvrebSi, rac 

eqvivalenturia bunebrivi naleqebis xelovnuri nazrdisa fardobiT 

erTeulebSi Sesabamisad 50-100 da 50-30% sazRvrebSi.  

3. sezonuri naleqebis saSualo momateba Sefasebulia ioris poligonze 60-90 mm 

(10-15%), xolo xrami-farvnis poligonze 40 mm (5-10%) farglebSi. 

4. TiToeuli konveqciuri ujredidan sasurveli Sedegis misaRwevad ioris 

poligonze saWiroa 2-3 setyvasawinaaRmdego raketis gamoyeneba, xolo xrami 

faravnis poligonze 8-10 sazenito Wurvisa, rac 1 rigiT naklebia reagentis 

xarjze saSualo intensivobis procesebis dros setyvasTan brZolis 

SemTxvevaSi. 

5. orive poligonze wylis potenciuri damatebiTi resursebis sidide jamSi 

Sefasda 60-120 mln tonad, amave dros nxg samuSaoTa potenciuri rentabeloba 

aRmoCnda 1:5-dan 1:10-mde farglebSi cvladi sidide. 

6. sacdeli Rrublebis zemoqmedebaze reagirebis dasadgenad gaanalizda ioris 

poligonze 1985-1990 ww periodSi 90 sacdeli da 41 sakontrolo konveqciuri 

ujredis fizikur parametrebze ganxorcielebuli kompleqsuri r/l da 

naleqmzomi qselis dakvirvebis monacemebi, romelTa safuZvelze miRebuli 

iqna, rom sacdel ujredebidan zemoqmedebis Semdeg mosul naleqTa jamebis 

saSualo mniSvneloba 2-jer aRemateba sakontrolo RrublebisaTvis miRebul 

Sesabamis mniSvnelobas. 

7. RrubelTa sacdel jgufSi naleqTa 60%-ze meti modis zemoqmedebis Catarebis 

Semdeg, xolo sakontrolo jgufSi `fsevdozemoqmedebis~ Semdeg modis maTi 

saerTo raodenobis 40%-ze naklebi. 

8. sacdel ujredebSi η=10
-10 da 10

-11
 sm-1 izokonturebis farTobebi zemoqmedebis 

Catarebis Semdeg ganicdian fluqtuacias 30-50 km2 mniSvnelobis doneze 

zemoqmedebidan 40-50 wT-is ganmavlobaSi, maSin roca sakontrolo ujredebSi 

izokonturebis farTobebi Tanabrad mcirdeba 20-10 km2 mniSvnelobamde. msgavsi 

msvleloba axasiaTebs maqsimalur amrekladobasac ηm, romelic sacdel 

RrublebSi maRal mniSvnelobas inarCunebs zemoqmedebidan 40 wT Semdeg, 

Tumca sakontrolo RrublebSi aRiniSneba misi mdgradi Semcireba 

fsevdozemoqmedebidan pirvelive 10 wT Semdeg. 

9. naleqTa maqsimaluri intensivoba Imax zemoqmedebis Catarebamde mcire gans-

xvavdeba sacdel da sakontrolo jgufebs Soris, magram zemoqmedebis Semdeg 

sacdel jgufSi igi mdgradad inarCunebs mniSvnelobas 30-40 wT ganmavlobaSi, 

xolo sakontrolo jgufSi igi swrafad ecema drois imave monakveTSi 

umniSvnelo sididemde. msgavsad amisa drois 10-wuTian monakveTebSi naleqTa 

gamoTvlili masa zemoqmedebis Catarebamde metnaklebad stabilurad 

inarCunebs Tavis mniSvnelobas, xolo zemoqmedebis Semdeg sacdel RrublebSi 
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daikvirveba naleqwarmomqmneli procesebis gaZliereba da 10-wuTian 

intervalebSi maTi gamoTvlili masa 40 wT-is ganmavlobaSi rCeba maqsimaluri 

niSvnelobis doneze, maSin roca sakontrolo jgufSi is stabilurad 

mcirdeba dabal sididemde. 
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Tavi 7. aRmosavleT saqarTveloSi naleqTa xelovnuri regulirebis 

samuSaoTa aRdgenis perspeqtivebi 

    7.1. zogadi cnobebi 

aRmosavleT saqarTvelos klimatur TaviseburebaTa gaTvaliswinebiT sasoflo 

sameurneo warmoeba aRniSnul teritoriaze rwyvis gareSe did riskebTanaa 

dakavSirebuli. gvalviani periodi qarTlisa da kaxeTis regionebSi SeiZleba 

gagrZeldes 60-80 dRes [1], rac mosavlis ganadgurebis srul garantias iZleva. 

amitomac saukuneebis manZilze sarwyavi sistemebis mowyobas aRmosavleT 

saqarTveloSi didi yuradReba eqceoda [2]. amJamindeli sairigacio sistemebis 

ZiriTad komponentad moiazreba arxebis sistemasTan dakavSirebuli maregulirebeli 

wyalsacavebis arseboba, romlebSic wylis resursebis Sevsebis erT-erT damatebiT 

wyarod naleqTa xelovnuri gazrda (nxg) saxeldeba. swored amiT iyo ganpirobebuli 

jer kidev 1950-ian wlebSi nxg samuSaoTa ganviTareba kaliforniis mosazRvre siera-

nevadas mTebSi. am ideazea agreTve damyarebuli msoflios sxvadasxva regionSi 

msgavs samuSaoTa didi nawilis Sesruleba wylis integrirebuli marTvis sistemis 

gansaxorcieleblad [3].  

nxg samuSaoTa eqsperimentuli faza aRmosavleT saqarTveloSi Catarda 1979-1990 

wlebSi. klimaturi masalebis, r/l da naleqmzomi qselis dakvirvebis monacemTa 

gamoyenebiT detalurad iqna Sefasebuli aRmosavleT saqarTveloSi nxg samuSaoTa 

potenciali da maTi ganviTarebis perspeqtivebi, Tumca axali realobis 

gaTvaliswinebiT, amJamad SesaZlebelia nxg samuSaoTa ganviTarebis Tanamedrove 

perspeqtivebis dasaxva da sazogadoebis, teqnologiebisa da mecnierebis arsebul 

donesTan maTi adaptirebis gzebis Sefaseba.  

 

7.2. nxg samuSaoTa aRdgenis perspeqtivebi klimatur monacemTa    
gaTvaliswinebiT 

klimatologiuri monacemebis Tanaxmad, qveda iarusis Rrublebi, romlebic 

aRmosavleT saqarTveloSi naleqTa xelovnuri gazrdis samuSaoTa ZiriTad obieqts 

warmoadgens, wlis ganmavlobaSi xasiaTdeba saSualo balianobiT 4-6, xolo qveda 

iarusze moRrublul dReTa wliuri jamebi icvleba 50-dan 80-mde. konveqciuri 

Rrublebidan wlis Tbil periodSi mosuli naleqebi maTi wliuri jamebis 

daaxloebiT 3/4-s Seadgens. am tipis Rrublebis ganviTarebis Taviseburebani 

detalurad iqna Seswavlili hidrometeorologiis institutisa da setyvasTan 

brZolis samsaxuris poligonebze md.ioris xeobaSi, javaxeTSi, qvemo qarTlsa da 

kaxeTSi r/l sadgurisa da sxva teqnikur saSualebaTa gamoyenebiT. kerZod, da-

dgenili iqna, rom TiToeuli poligonis farglebSi konveqciuri procesebis gan-

viTarebis dros dRis ganmavlobaSi dafiqsirebuli konveqciuri ujredebis rao-

denoba saSualod 5-15–s Seadgens, xolo maTi zeda sazRvris simaRlis cvlileba 6-

dan 10-12 km-mde zRvis donidan. ujredebis maxasiaTebeli radiusi 2-5 km-is, xolo 

moculobebi 30-dan 400 km3–is farglebSi aRmoCnda. calkeuli konveqciuri ujre-

didan mosuli naleqis raodenoba aRmosavleT saqarTvelos pirobebSi icvleba 30-

dan 400 kilotnamde da saSualod 102 kilotonas Seadgens. mZlavri konveqciis 

ganviTarebis pirobebSi es sidide SeiZleba 2-3 rigiT aWarbebdes saSualo 

maCvenebels.  

wlis ganmavlobaSi civ periodSi, hidrometeorologiis institutis mfrinavi 

laboratoriis gamoyenebiT miRebuli Sedegebis Tanaxmad, fena da fena-grova 

RrubelTa sistemis vertikaluri simZlavre saSualod 2-3 km Seadgenda da xSirad 4-

5 km-sac aRwevda, xolo aRniSnuli tipis RrubelTa arsebobis xangrZlivoba 
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damokidebulia frontaluri procesebis intensivobaze da saSualod 3-5 dRes 

Seadgens. 

aRmosavleT saqarTvelos teritoriaze naleqTa saSualo wliuri da sezonuri 

jamebis ganawilebis klimatologiuri monacemebis, hidrometeorologiis 

institutisa da setyvasTan brZolis poligonebze miRebuli masalebis gamoyenebiT 

naSromSi [4] gamoyofilia damatebiT naleqTa xelovnuri stimulirebis 

TvalsazrisiT perspeqtiuli regionebi: 

 kavkasionis samxreTi ferdobebi md. liaxvis, aragvis, iorisa da alaznis zemo 

welis zonaSi (naleqTa wliuri jamebi 800-1200 mm); 

 samxreT saqarTvelos mTianeTis zona, Semavali TrialeTis, samsarisa da 

javaxeTis qedebis areSi (naleqTa wliuri jamebi 600-800 mm); 

naleqTa xelovnuri stimulirebis TvalsazrisiT naklebad perspeqtiuladaa 

CaTvlili Semdegi raionebi: 

 ioris zegani md ioris qvemowelis zonaSi (naleqTa wliuri jamebi 400-500 mm); 

 qvemo qarTlis vake (naleqTa wliuri jamebi 400-500 mm); 

 samxreT saqarTvelos mTianeTis samxreT-dasavleTi nawili (naleqTa wliuri 

jamebi 600 mm-mde); 

 Sida qarTlis vake (naleqTa wliuri jamebi 400-500 mm); 

aqve aRsaniSnavia, rom naleqTa aRniSnuli jamebi Seesabameba mimdinare saukunis 

dasawyisisaTvis arsebul mdgomareobas. klimatis globaluri daTbobis zegavleniT 

XXI saukunis dasasrulisTvis aRmosavleT saqarTvelos teritoriaze mosalodnelia 

naleqTa wliuri jamebis saSualod 15%-iT Semcireba [6]. es prognozi 

garkveulwilad Seamcirebs naleqTaAxelovnuri regulirebisaTvis Sesaferisi 

moRrublulobis saresurso potencials, magram amave dros gazrdis nxg samuSaoTa 

Catarebis saWiroebasa da mniSvnelobas. 

aRmosavleT saqarTveloSi Rrublianobisa da naleqTa ganawilebis Tavisebu-

rebaTa gaTvaliswinebiT xelovnuri stimulirebisaTvis perspeqtiul raionebSi pi-

robiTad SesaZlebelia 8 poligonis gamoyofa (nax, 7.1). TiToeuli maTganisTvis 

hidrometeorologiis institutisa da setyvasTan brZolis samsaxuris poligonebze 

miRebuli monacemebis gamoyenebiT Sefasebul iqna naleqTa gazrdis samuSaoTa 

potenciali wlis rogorc Tbil, aseve civi sezonisaTvis.  

 
nax. 7.1. naleqTa xelovnuri gazrdis poligonebis pirobiTi ganlagebis sqema 

aRmosavleT saqarTvelos teritoriaze 
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 wliuri jamebis ZiriTadi komponentisTvis _ Tbili sezonis naleqebisTvis 

gaangariSebis Sedegebi moyvanilia cxrilSi 7.1. 

 
cxrili 7.1. damatebiT naleqTa SesaZlo raodenoba wlis Tbil periodSi 

aRmosavleT saqarTvelos sxvadasxva poligonisTvis 

P# poligonis 
dasaxeleba 

S, km2    N, 
ujredi 

 P, 

mm 

PsaS, mm , % M, 

106 m3 

1 iori 1000 400 120 600 20 120 
2 Telavi 1500 500 100 500 20 150 
3 gurjaani 1200 400 100 600 17 120 
4 sagarejo 2000 400 60 400 15 120 
5 Sida qarTli 2000 500 75 500 15 150 
6 qvemo qarTli 1500 300 60 500 12 90 
7 xrami-faravani 1500 150 30 500 6 45 
8 bakuriani 1000 300 90 700 13 90 
 sul 11700 2950    885 

 

am cxrilSi S aRniSnavs poligonis farTobs, N – sezonis ganmavlobaSi 
dasamuSavebeli konveqciuri ujredebis raodenobas, P – poligonis farTobze 

gaangariSebul SesaZlo damatebiT naleqTa raodenobas, PsaS _ Tbili periodis 
naleqTa klimatur jams gansaxilvel regionSi, M - potenciur damatebiTi naleqebis 
masas. cxrilis Sedgenisas daSvebuli iyo, rom aRmosavleT saqarTvelos pirobebSi 
TiToeuli sezoni (aprilidan oqtombris CaTvliT) Seicavs daaxloebiT 100 dRes 
konveqciis ganviTarebiT, saidanac, minimaluri SefasebiT, naxevari SeiZleba 
xasiaTdebodes naleqTa xelovnuri regulirebisaTvis Sesaferisi RrublianobiT. es 
daSveba axlosaa cxrilSi 6.1 ioris poligonisaTvis moyvanil realur monacemebTan, 
romlis Tanaxmadac samuSao sezonSi dReTa saSualo ricxvi resursuli RrublebiT 
icvleba SualedSi 50-80 (p. 7), xolo samuSao dReSi sacdel teritoriaze 
konveqciuri ujredebis saSualo raodenoba SeiZleba Seadgendes 10-s (p 10), rac 
jamSi iZleva N=500 ujreds. analogiuri minimaluri Sefaseba miiReba xrami-faravnis 
poligonisTvisac (40 dRe x 5 ujredze = 200 ujreds). 

miRebuli Sedegebidan gamomdinareobs, rom SerCeul 8 poligonze wlis Tbil 

periodSi naleqTa xelovnuri gazrdis samuSaoTa sawarmoo masStabiT Catarebisas 

SesaZlebelia miRebuli iqnas damatebiTi naleqis raodenoba sezonuri jamis 6-dan 

20%-mde (saSualod 15%) odenobiT. absoluturi gamosaxulebiT amas Seesabameba 

wvimis saxiT miRebuli wylis raodenoba 45-dan 150 mln m3-mde, rac jamSi iZleva 885 

mln m3-s. es cifri emTxveva jamSi miRebuli 2950 konveqciuri ujredidan miRebuli 

damatebiTi wylis raodenobas im daSvebiT, rom TiToeuli ujredidan zemoqmedebis 

Sedegad SesaZlebelia saSualod 300 kilotona (3.105 m3) damatebiTi naleqis miReba 

(cxr. 6.1, p.2.2). is faqti, rom gasaSualoebisas miRebuli iqna am cxrilSi 1 

ujredidan mosuli damatebiTi naleqis maqsimaluri raodenoba SeiZleba aixsnas 

imiT, rom sxva poligonebze, (mag. Telavis, gurjaanis, Sida qarTlis) 

gasaSualoebaSi monawile ujredebi xSir SemTxvevaSi zemoqmedebis Sedegad SeiZleba 

iZleodes ioris poligonisTvis miRebul saSualoze arsebiTad met naleqs. rac 

Seexeba civ periodSi naleqTa xelovnuri gazrdis potencials, Tovlian dReTa 

raodenobisa da Tovlis safaris xangrZlivobis Sesaxeb klimaturi monacemebis 

gaTvaliswinebiT saRrublo sistemebze zemoqmedebisaTvis perspeqtiulad iqna 

CaTvlili poligonebis ## 1, 5 da nawilobriv #7 da #8 teritoria. zamTarSi 

Tovlis mdgradi safari, 1980-ian wlebSi globaluri daTbobis dawyebamde, aq 

warmoiqmneboda 800-1200 m simaRleze da zemoT, xolo misi xangrZlivoba icvleboda 

80-dan 150-200 dRemde. amJamad es monacemebi, SesaZloa, koreqtirebas moiTxovs. 

ganxiluli teritoria moicavs md. liaxvis, qsnis, aragvis, iorisa da alaznis 
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zemowels, agreTve md. faravnisa da xramis saTaveebs da borjomis xeobis zeda 

nawils. civi sezonis damatebiTi naleqebis Sesafaseblad saorientaciod aRebuli 

iqna sevanis tbis auzSi miwiszeda saaerozolo generatorebis gamoyenebiT 10 wlis 

manZilze Catarebuli eqsperimetebis Sedegi, romlis Tanaxmad zamTris periodSi 

zemoqmedebisas SesaZlebelia naleqTa (Tovlis) dReRamuri jamebis gazrda 

sakontrolo teritoriasTan SedarebiT 40%-iT [7] da sezonuri jamebis 30%-mde 

momateba. iorisa da Sida qarTlis poligonebze, sadac zamTris naleqTa saSualo 

jamebi 150-300 mm Seadgens, civ periodSi sistematuri zemoqmedebis Sedegad 

SesaZlebelia 150-180 mln m3 damatebiTi naleqis miReba. samxreT saqarTvelos 

poligonebis maRalmTiani nawilisTvis saerTo farTobi 1000 km2 naleqTa 

potenciurma danamatma SesaZloa 45 mln m3-s miaRwios. miRebuli sidideebi, 

marTalia, 4-5-jer naklebia Tbili periodis naleqTa SesaZlo danamatebze, magram 

mainc miuTiTebs zamTris naleqebze zemoqmedebis Catarebis perspeqtiulobaze maTi 

racionalurad gamoyenebis SemTxvevaSi (mag. saTxilamuro sportis ganviTarebis 

mizniT). 

 

7.3. nxg samuSaoTa organizaciisa da warmoebis sakiTxebi sabazro 

ekonomikis pirobebSi 

rogorc naSromis wina TavSi iyo aRniSnuli, 1950-iani wlebis dasawyisSi, 

vercxlis iodidisa da mSrali yinulis makristalebeli Tvisebebis aRmoCenis Semdeg 

aSS-Si intensiurad daiwyo nxg samuSaoebis ganviTareba wyalsatevebSi wylis 

resursebis gasazrdelad energetikisa da rwyvis efeqturobis amaRlebis mizniT. 

samuSaoTa sawarmoeblad Seiqmna kerZo kompaniebi, romlebic finansdeboda 

energetikuli kompaniebisa da fermerebis xarjebiT. sawyis etapze samuSaoebi 

tardeboda SedarebiT martivi teqnologiebis gamoyenebiT, romlebic emyareboda 

reagentis Setanas RrubelSi haeris aRmavali nakadebis daxmarebiT. SemdgomSi 

Rrublis dasamuSaveblad daiwyo msubuqi aviaciis gamoyeneba, rac gulisxmobda 

TviTmfrinavis bortidan Rrublis damuSavebas piroteqnikuri vaznebiT an 

gamacivebeli reagentebiT. 1970-ian wlebSi geofizikisa da hidrometinstitutis 

TanamSromlebs aSS-Si vizitis dros saSualeba miecaT gascnobodnen kaliforniaSi 

bazirebuli erT-erTi aseTi kompaniis `Atmospherics Inc.~ muSaobas, romelic mis 

gankargulebaSi myofi 10-mde msubuqmotoriani Cessna tipis TviTmfrinavis 

gamoyenebiT awarmoebda nxg samuSaoebs indoeTSi, argentinaSi, samxreT afrikisa da 

afrikis kontinentis sxva ramdenime qveyanaSi. 

socialisturi ekonomikis pirobebSi atmosferul procesebze xelovnuri 

zemoqmedebis samuSaoebi direqtiuli organoebis gadawyvetilebis Tanaxmad srul-

deboda, romelsac Tan axlda Sesabamisi sabiujeto dafinansebac. amis magaliTad 

SeiZleba gamodges winamdebare naSromis #1 danarTSi moyvanili saqarTvelos 

xelmZRvaneli organoebis erToblivi dadgenileba nxg samuSaoebis organizebis 

Sesaxeb, ramac SesaZlebeli gaxada saxelmwifos mxridan subsidirebuli aRniSnuli 

saqmianobis 1977 wlidan 1990 wlamde warmoeba. 

aRmosavleT saqarTvelos klimatur pirobebSi nxg samuSaoTa Catarebis aqt-

ualobam 2000-iani wlebis dasawyisSi ganapiroba axal realobaSi am samuSaoTa sxva 

formiT ganxorcielebis Zieba, romlis erTerTi mcdeloba asaxulia naSromSi [8]. am 

naSromis Tanaxmad, amindis saSiSi movlenebisgan sasoflo-sameurneo produqciis 

mwarmoeblis dacvis mizniT axali samsaxuri unda iyos moweuli mosavlis 

nebayoflobiTi unaRdo dakreditebis Semadgeneli nawili, romelic damyarebuli 

iqneba fermeruli meurneobis winaswar uzrunvelyofaze mosavlis mosayvanad saWiro 

yvela komponentebiT, amindis mavne movlenebisagan mis dazRvevaze da mosavlis 
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winaswar gansazRvruli nawilis garantirebul realizebaze zemoT CamoTvlili 

xarjebis dafarviT. am sistemis organizebis nawilobriv modificirebuli savaraudo 

blok-sqema warmodgenilia naxazze 7.2. 

 
nax. 7.2. aRmosavleT saqarTveloSi fermeruli meurneobebisa da gadamamuSavebeli  

mrewvelobis stimulirebis organizebis savaraudo blok-sqema 
 

am sqemaSi adgilobrivi sadazRvevo kompania, romeli yoveli sezonis dawyebis 

win awarmoebs fermeruli meurneobis unaRdo dakreditebas energoresursebis 

(sawvav-sacxebi masalebi sasoflo-sameurneo teqnikis funqcionirebisaTvis), mavne-

blebTan brZolis saSualebebis, sasuqebisa da saTesle masalebis SesaZenad, agreTve 

stiqiisagan (gvalva, setyva, Tovlis zvavebi, wayinvebi) miyenebuli SesaZlo zaralis 

garantirebul dazRvevas, warmoadgens romelime msxvili saerTaSoriso sadazRvevo 

kompaniis, mag. `Vienna Insurance Group~ Svilobil kompanias. vadaSi bazirebuli 

msoflio brendis mflobeli es kompania aerTianebs 25 qveyanaSi moqmed 50 

sadazRvevo kompanias centralur da aRmosavleT evropis qveynebSi. saqarTveloSi 

misi Svilobili kompaniebia IRAO da GPIH. maTgan ukanaskneli awarmoebs agro-

dazRvevis mimarTulebiT anazRaurebas Semdegi riskebisagan: setyva, qariSxali, 

Warbi naleqi da saSemodgomo wayinvebi. 2015 wels saqarTveloSi agrodazRvevis 

sferoSi am kompaniis mier anazRaurebulma zaralma 400 aTasi lari Seadgina [9]. 

sezonis dasasruls, aRebuli mosavlis xarjiT masalebze gaweuli danaxar-

jebisa da unaRdo dazRvevis anazRaurebis Semdeg, adgilobrivi sadazRvevo kompania 

uzrunvelyofs meurneobaSi moweuli mosavlis aranakleb 50%-is sabazro fasebSi 

Sesyidvas da mis gadamuSavebas Sesabamisi profilis adgilobriv sawarmoebSi. am 

Sesyidvidan miRebul Tanxas, fermeris wminda mogebis saxiT, emateba Semosavali, 

romelsac igi miiRebs mosavlis danarCeni nawilis Tavisi neba-surviliT gasaRebis 

Sedegad. 
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rac Seexeba dagegmili samuSaoebis samecniero-teqnikur nawils, Tavmoyrili 

iqneba soflis meurneobis saministrosTan arsebul meteorologiuri teqnologiebis 

centrSi, romelic amavdroulad iqneba adgilobrivi sadazRvevo kompaniis erT-erTi 

damfuZnebeli. es centri, saerTaSoriso investiciebis mozidvasTan erTad, awarmoebs 

samecniero gamokvlevebs qveyanaSi stiqiuri movlenebis genezisisa da klimatis 

mimdinare cvlilebasTan maTi kavSiris dargSi, agreTve maTTan adaptirebisa da 

brZolis teqnologiebis SemuSavebis mimarTulebiT. aRniSnuli centri garemos 

erovnul sagentosTan erTad ayalibebs meteorologiuri procesebis regulirebis 

(mprs) samsaxurs, romelic hidrometeorologiisa da geofizikis institutebis 

samecniero-meToduri xelmZRvanelobis qveS awarmoebs operatiul samuSaoebs 

naleqTa xelovnuri gazrdis, wayinvebTan brZolisa da setyvisagan miyenebuli 

zaralis Semcirebis dargSi. mizanSewonili iqneba momavalSi am samsaxurSi Sevides 

agreTve wylis resursebis integrirebuli marTvisa da rwyvis Tanamedrove 

teqnologiebis danergvis mimarTulebac. centri uzrunvelyofs saerTaSoriso da 

adgilobrivi investiciebis Semodinebas mimdinare samuSaoebis gasafarToveblad da 

miRebuli gamocdilebis gadasacemad sxva qveynebSi, agreTve saTanado potencialisa 

da praqtikuli gamocdilebis mqone qveynebidan uaxlesi meteorologiuri 

teqnologiebis Sesyidvasa da danergvas. meteoprocesebis regulirebis samsaxuris 

muSaobis saorientacio blok-sqema misi ganviTarebis pirveli etapisTvis mocemulia 

nax. 7.3-ze.  

 

meteorologiuri procesebis samsaxuri 

 

  direqcia   

 

nxg 

ganyofileba 
 

setyvasTan 

brZolis 

ganyofileba 

 

 

Tovlis 

zvavebTan da 

wayinvebTan 

brZolis 

ganyofileba 

   momaragebis 

ganyofileba 

buRalteria 

 

nax. 7.3. meteoprocesebis regulirebis samsaxuris organizebis savaraudo blok-sqema 

mpr samsaxuris organizaciis elementebis umetesoba nimuSad gamodgeba 1980-ian 
wlebSi aRmosavleT saqarTveloSi moqmedi setyvasTan brZolis gasamxedroebuli 
samsaxuris magaliTi, romelic organizebis maRali doniTa da angariSgebis 
sanimuSo punqtualobiT xasiaTdeboda. misi praqtikuli gamocdilebis gaT-
valiswinebiT nax. 7.4-ze moyvanilia hidrometprocesebis regulirebis hipoTeturi 
samsaxuris erT-erTi qvedanayofis _ naleqTa xelovnuri regulirebis ganyofilebis 
organizebis savaraudo blo k-sqema 

samecniero teqnikuri centris `deltas~ gamocdilebis mxedvelobaSi miRebiT, 

romelmac 2014 wlidan ganaaxla kaxeTis regionSi setyvasTan brZolis sawarmoo 

samuSaoebi [10], r/l dakvirvebebi da miRebuli informaciis damuSaveba, agreTve 

Rrublebze zemoqmedebis teqnologia mpr samsaxurSi Tanamedrove moTxovnebis 

Sesabamisad unda iyos organizebuli. gansakuTrebiT yuradReba unda daeTmos 

zemoqmedebisa da misi efeqtis registrirebis monacemTa eleqtronuli arqivis 

saTanado doneze Seqmnas, rac SesaZlebels gaxdis zemoqmedebis Sedegebis obieqtur 

warmoCenas, gaanalizebas, agreTve Sesaferisi ricxviTi modelebis agebas da maT 

operatiul saamuSaoebSi danergvas zemoqmedebis efeqturobis Sesafaseblad. 
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nax. 7.4. meteorologiuri procesebis regulirebis samsaxuris nxg   

ganyofilebis organizebis savarodo blok-sqema 
 

7.4. nxg samuSaoTa Catarebis samarTlebrivi aspeqtebi 

naleqTa xelovnuri gazrda aris garkveul teritoriaze adamianis xelovnuri 

Careva bunebriv procesebSi, romelic unda imarTebodes `saqarTvelos kanonis 

garemos dacvis Sesaxeb~ Sesabamisad am kanonis bolo redaqciis (01.01.2017 w.) me-5 

Tavis `garemos dacvis ZiriTadi principebi~ (b) muxlis (mdgradobis principis) 

Tanaxmad am saqmianobis ganxorcielebisas saSiSroeba ar unda eqmnebodes 

sazogadoebis ganviTarebas da uzrunvelyofili unda iyos garemosa da bunebrivi 

resursebis dacva Seuqcevadi raodenobrivi da xarisxobrivi cvlilebebisagan. 

aRmosavleT saqarTveloSi 1980-ian wlebSi warmoebuli nxg samuSaoebi garemoze 

zemoqmedebis masStabebiT bevrad Camouvardeboda msxvili dasaxlebis (Tbilisi, rus-

Tavi) garemoze zemoqmedebas transportisa da samrewvelo gamonabolqvis moculobis 

TvalsazrisiT, magram xangrZlivi da uwyveti zemoqmedebis Sedegad mas SeuZlia gar-

kveuli cvlilebebis Setana iseTi mgrZnobiare elementis msvlelobaSi, rogoricaa 

atmosferuli naleqebi, haeris sinotive da temperatura, zedapiruli Camonadeni, mi-

wisqveSa wylebis done da sxv. 

wina TavebSi moyvanili klimaturi monacemebis Tanaxmad, hidrometinstitutis nxg 

poligonebis da maT mimdebare teritoriebze naleqTa sezonuri jamebis bunebrivi 

variaciebi saSualod 20-25% farglebSi icvleba, amave dros dakvirvebis 10-wliani 

periodis ganmavlobaSi Catarebulma gamokvlevebma aCvena, rom wlis Tbil periodSi 

zemoqmedebis Sedegad naleqTa sezonuri jamebis gazrda sakvlev teritoriaze SesaZ-

lebelia maqsimum 10-15%-iT, rac TiTqmis orjer naklebia maTi bunebrivi variaciis 

farglebze. amis gaTvaliswinebiT, naSromSi [8] miRebuli daskvnis Tanaxmad, Sedare-

biT xanmokle drois monakveTSi (5-10 weli) nxg samuSaoebs ar SeuZlia mniSvnelovani 

gavlenis moxdena bunebrivi garemos datenianebis reJimze. miuxedavad amisa, axali 

teqnologiebis gamoyenebiT naleqTa (wvimisa da setyvis) reJimis Sesacvlelad gamiz-

nuli farTomasStaburi da xangrZlivi proeqtebis ganxorcielebis SemTxvevaSi Se-

saZlebelia moxdes am reJimis mdgradi cvlileba, rasac SeiZleba mohyves sacdel 

regionSi radiaciuli da siTburi balansis garkveuli transformireba. es, Tavis 

mxriv, gamoiwvevs regionSi klimatis Sesabamis cvlilebas, masTan dakavSirebuli ek-

ologiuri SedegebiT [11], rac SeiZleba uaryofiTad aisaxos sazogadoebis ganviTa-

rebaze da gamoiwvios mosaxleobis ukmayofileba. aRniSnuli sakiTxi detaluri sa-
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mecniero ganxilvis sagnad unda iqces manam, sanam gadawydeba SerCeul regionSi mak-

ristalebeli reagentis gamoyenebiT farTomasStaburi zemoqmedebis samuSaoTa Cata-

reba naleqTa xelovnuri gamowvevis mizniT. am gamokvlevaSi gaTvaliswinebuli unda 

iyos rogorc garemos daWuWyianeba gamoyenebuli reagentebiT, aseve ekosistemebis 

adaptireba zemoqmedebis Sedegad Secvlil klimatur pirobebTan. 

amJamad Rrublebze zemoqmedebisTvis gamoyenebuli ZiriTadi makristalebeli re-

agentis _ vercxlis iodidis bunebriv garemoze zemoqmedebis sakiTxi ganxilulia 

winamdebare monografiis me-5 TavSi (p. 5.8). masSi naCvenebia, rom nxg samuSaoebSi zaf-

xulis periodSi naleqTa stimulirebisTvis efeqtis misaRwevad AgI-is gamoyenebuli 

koncentraciebi mcirea da maTi gavlena garemos dabinZurebaze SesamCnevi SeiZleba 

gaxdes aTasobiTi wlis Semdeg [8], ra droSic kacobrioba Rrublebze zemoqmedebi-

saTvis, SesaZlebelia, sul sxva teqnologiebze gadavides. rac Seexeba zamTris peri-

odSi mTian regionebSi nxg samuSaoTa sistematur da xSir gamoyenebas, aman SeiZleba 

mosaxleobis mxridan uaryofiTi reaqcia gamoiwvios gzebze didTovlobis DSedegad 

satransporto mimosvlis garTulebis gamo. 

atmosferul procesebze zemoqmedebis kidev erT samarTlebriv aspeqts warmo-

adgens mezobel qveynebs Soris naleqTa teritoriuli gadanawilebis sakiTxi. ro-

gorc zemoT ukve iyo aRniSnuli (Tavi 1), aRmosavleT saqarTvelos teritoriaze 

wlis Tbil periodSi naleqwarmomqmneli procesebis SemoWras umeteswilad adgili 

aqvs dasavleTidan. am periodSi naleqis momcemi saRrublo sistemebi gadaadgildeba 

saqarTvelodan azerbaijanis mimarTulebiT. naleqTa xelovnurma gazrdam zafxulis 

konveqciuri Rrublebidan SesaZloa sazogadoebis nawilSi gamoiwvios protesti im-

is gamo, rom saqarTvelo nxg samuSaoebiT TiTqos `iTvisebs~ wvimis im raodenobas, 

romelic bunebrivad unda mosuliyo mis aRmosavleTiT mdebare teritoriebze, spe-

cialistebs Soris am sakiTxze dava TiTqmis dasrulebulia, radganac rogorc Te-

oriulad [12], ise savele dakvirvebebiTac [13] dadgenilia, rom frontluri procese-

bis dros haeris moZrav masaSi xdeba naleqwarmomqmneli procesebis swrafi regene-

racia sxvadasxva fizikuri Tvisebebis mqone haeris masebis intensiuri Serevis Sede-

gad. am masStaburi procesebis fonze calkeuli raionis farglebSi Rrublis naleq-

warmomqmnel meqanizmze lokaluri zemoqmedeba ver axdens SesamCnev gavlenas naleq-

Ta generirebasa da gamoyofaze mTliani regionis masStabiT. rac Seexeba haeris 

calkeul masaSi warmoqmnili Sidamasiuri konveqiuri Rrublebidan naleqebis gamow-

vevas, romelTa wili aRmosavleT saqarTvelos pirobebSi 30-40%-s Seadgens [14], ze-

moqmedebam SesaZlebelia marTlac gamoiwvios garkveuli cvlileba naleqTa terito-

riul ganawilebaSi kavkasionis samxreT ferdobebiT dakavebul am regionSi, Tumca 

saerTaSoriso TanamSromlobis farglebSi analogiuri samuSaoebis gagrZeleba is-

toriuli saingilos teritoriaze azerbaijanSic sasikeTod waadgeboda mingeCauris 

wyalsacavis Sevsebas wylis damatebiTi resursebiT. aqve isic unda aRiniSnos, rom 

SromaSi [13] miRebuli Sedegi kaxeTis raionebSi setyvasTan brZolis samuSaoTa se-

zonur naleqebze umniSvnelo gavlenis Sesaxeb miuTiTebs imaze, rom nxg samuSaoebSi 

erTi rigiT naklebi koncentraciiT reagentis dozireba optimaluria Rrublis gar-

kveul stadiaze naleqTa stimulirebisaTvis, 1 rigiT gazrdili dozirebisas ki iw-

vevs naleqwarmomqmneli procesebis CaxSobas. rac Seexeba civ periodSi samxreT kav-

kasiis qveynebs Soris naleqTa gadanawilebis problemas nxg samuSaoTa Catarebis 

SemTxvevaSi, azerbaijanisTvis naklebad aqtualuria saqarTvelos mimdebare raioneb-

Si Tovlis simciris gamo, xolo somxeTisaTvis sakiTxi moiTxovs damatebiT gamok-

vlevas. 
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7.5. axali teqnologiebis danergva nxg samuSaoebSi 

winamdebare monografiis zemoT ganxilul TavebSi warmodgenilia 

hidrometeorologiis institutis mier 1980-ian wlebSi nxg dargSi Catarebul 

samuSaoTa Sedegebi, romlebSic gamoyenebuli iyo im droisaTvis sabWoTa kavSirSi 

miRebuli meTodebi da teqnologiebi (danarTi 3). 1990-ian wlebSi Cvens qveyanaSi 

momxdari politikur-ekonomikuri cvlilebebis Semdeg bevri ram arsebiTad 

Seicvala, ramac 2010-iani wlebis Sua periodisTvis kaxeTis regionSi ganaxlebul 

setyvasTan brZolis samuSaoebSi moiTxova axali Taobis teqnologiebis danergva 

[10]. amis aucileblobaze saubari iyo jer kidev 2002 wels statiaSi [8] da Semdgom 

2013 wels naSromSi [15]. kerZod, ganvlil periodSi socialisturi blokis qveynebSi 

kardinlurad Seicvala setyvasTan brZolis samuSaoebSi warmoebuli r/l 

dakvirvebebisa da RrublebSi reagentis Setanis teqnologia, dakvirvebis monacemTa 

miRebis, damuSavebisa da arqivirebis wesebi, kavSirgabmulobis teqnika da sxv. 

yovelive aman moiTxova samecniero-teqnikur centrSi `delta~ setyvasTan brZolis 

samuSaoebis axal safexurze ayvana, rac gaTvaliswinebuli unda iqnes nxg 

samuSaoebis axal pirobebSi sawarmoeblad. aRniSnul centrSi setyvasTan brZolis 

samuSaoebis praqtikaSi gamoyenebuli ZiriTadi teqnikuri saSualebebis CamonaTvali 

moyvanilia danarTSi 6. 

amasTan erTad gaTvaliswinebulia isic, rom 1990-iani wlebis Semdeg naleqTa 

xelovnuri regulirebis samuSaoebi ar Sewyvetila ruseTis federaciaSi, sadac 

arsebuli informaciis Tanaxmad [16] mis samxreT regionebSi 2015 wlisTvis dainerga 

setyvis procesebze zemoqmedebis marTvis avtomatizebuli sistema (mas) `antigradi~. 

es sistema uzrunvelyofs setyvis procesebis aRmoCenis, garCevisa da aqtiuri 

zemoqmedebis operaciebis avtomatizacias, zemoqmedebis kontrols, informaciis 

dokumentirebasa da arqivirebas. `antigradis ZiriTadi Semadgeneli qvesistemebia: 

 Rrublisa da RrubelTa sistemebis Sesaxeb r/l informaciis misaRebi r/l 

kompleqsi; 

 pirveladi r/l informaciis kompiuterze damuSavebisaTvis saWiro formaSi 

gardamqmneli programul-teqnikuri kompleqsi; 

 r/l informaciis meoradi damuSavebisa da Rrublebze zemoqmedebis brZanebaTa 

gamomuSavebis programul-teqnikuri kompleqsi; 

 setyvasawinaaRmdego raketebis avtomatizebuli gamSvebi danadgaris marTvis 

telemeqanikuri sistemis programul-teqnikuri kompleqsi.  
setyvasawinaaRmdego dacvis sistemaSi gamoiyeneba raketa `alani~, romelic 

raketa `alazanTan~ SedarebiT iodovani vercxlis nawilakebis generaciisa da 

gabnevis ufro maRali efeqturobiT xasiaTdeba. 

saaqcio sazogadoeba `intermeteom~ axali Taobis avtomatizebuli saraketo 

kompleqsis safuZvelze setyvisagan didi teritoriebis (200 aTasidan 1 mln ha-mde) 

maRali efeqturobiT (90%) dacvis mizniT Seqmna axali teqnologia, romelic 

Semdegi ZiriTadi elementebisagan Sedgeba: 

 setyvis detalizebuli prognozi; 

 setyviani, setyvasaSiSi da potenciurad setyvasaSiSi Rrublebis aRmoCena da 

garCeva; 

 setyvis warmoqmnis procesebis struqturis, ganviTarebis dinamikisa da 

masStabebis gaTvaliswinebiT Rrublebze zemoqmedebis Sesaferisi strategiis 

SerCeva da ganxorcieleba; 

 zemoqmedebis fizikuri da ekonomikuri efeqturobis Sefasebis meTodebis 

gamoyeneba. 
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setyvasTan brZolisa da nxg samuSaoebis teqnologiebs Soris didi msgavsebis 

gaTvaliswinebiT bunebrivia, rom saqarTvelos teritoriaze naleqTa stimulirebis 

Cvens mier ganxilul perspeqtiul samuSaoebSi axali teqnologiebis danergvis erT-

erTi variantad SeiZleba ganxiluli iqnas zemoT moyvanili cnobebic. 

 

7.6 nxg samuSaoTa CarTva aRmosavleT saqarTveloSi wylis 
integrirebuli marTvis samomavlo sistemaSi 

aRmosavleT saqarTvelos teritoriaze nxg samuSaoTa sawarmoeblad SerCeul 

poligonebze miRebuli wylis potenciuri damatebiTi resursebis efeqturad 

gamoyenebis erT-erT realur gzad SeiZleba dasaxeldes Tbilisi-rusTavis 

urbanuli aglomeraciis garSemo arsebuli 3 wyalsacavis erTobliv gamoyenebaze 

agebuli integrirebuli menejmentis sistemis amoqmedeba. bolo periodSi am sistemis 

funqcionirebis zogadi sqema ganxiluli iqna naromSi [17]. masSi aRniSnulia, rom 

iori-aragvis kompleqsuri hidrosistema, romelSic Sedis sionisa da Jinvalis 

wyalsacavebi da maTi SemaerTebeli Tbilisis wyalsacavi, miznad isaxavs wylis 

resursebis integrirebul gamoyenebas ekonomikis sxvadasxva dargSi. kerZod, 

md.ioris Camonadeni grovdeba sionis wyalsacavSi da ZiriTadad gamoiyeneba 

samgoris sarwyavi sistemiT gardabnisa da sagarejos raionebis sasoflo-sameurneo 

savargulebis sarwyavad da zemo samgoris energetikul kaskadSi Semaval 4 

hidroeleqtrosadgurze eleqtroenergiis gamosamuSaveblad. amasTan erTad, sionis 

wyalsacavis daregulirebuli wyali zemo magistraluri arxiT amaragebs Tbilisis 

wyalsacavs, romelic uzrunvelyofs Tbilisisa da rusTavis wyalmomaragebas da 

maTi Semogarenis irigacias. Tavis mxriv, Jinvalis wyalsacavi emsaxureba md. aragvis 

wyliT Tbilisis wyalmomaragebas, mcxeTis raionis savargulebis morwyvasa da 

Jinvalze eleqtroenergiis generirebas. am wyalsatevebisa da Tbilisis wyalsacavis 

SeTanxmebul reJimSi muSaobas didi mniSvneloba aqvs, radgan cvalebadia TiToeuli 

maTganis rogorc SemosavliTi nawilis moculoba, aseve gamoyenebiTi xarji. 

miuxedavad imisa, rom ganxiluli ori mdinaris xeoba mezobladaa ganTavsebuli, 

maTi Camonadenis parametrebi sagrZnoblad Ggansxvavdeba erTmaneTisgan (nax. 7.5 da 

7.6), rac gamowveulia md. aragvis kvebaSi myinvarebis narCenebis monawileobiT, maSin, 

roca md.iori ikvebeba mxolod atmosferuli naleqebiTa da miwisqveSa wylebiT. 

          

 

nax. 7.5. md aragvisa da ioris wliuri Camonadenis integraluri mrudebi 

sionisa da Jinvalis wyalsacavebis resursebis SeTanxmebuli gamoyenebisaTvis 

saWiroa wyalmoxmarebis dros garkveuli periodisaTvis Camonadenis xarjis, anda 

misi uzrunvelyofis codna, raTa Semdgom masze dayrdnobiT ganisazRvros 

wyalaRebis moculobis uzrunvelyofa gvalvis periodSi mosalodneli deficitis 
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gaTvaliswinebiT. aRniSnuli wyalsacavebis paralelur reJimSi muSaobisaTvis 

aucilebelia maTi mkvebavi mdinareebis Camonadenis mravalwliuri ryevadobis 

erToblivi analizi. 

 

nax. 7.6. md aragvisa da ioris Camonadenis Sigawliuri ganawileba procentebSi 

gaangariSebaTa mniSvnelovan amocanas warmoadgens am mdinareTa Camonadenisa da 

maTi ganmapirobebeli faqtorebis jgufuri modelirebiT gaTamaSebuli sxvadasxva 

scenarebis miReba, romelTa safuZvelzec unda Seiqmnas wyalsacavebis optimaluri 

marTvis sadispeCero grafikebi wyalmoTxovnilebis prioritetebis gaTvaliswinebiT. 

jgufuri modelirebis ZiriTad siZneles warmoadgens yvela cvladisaTvis erTiani 

ganawilebis kanonis SerCeva, romelsac martivi kavSiri eqneba normalur 

ganawilebasTan. aranakleb mniSvnelovania agreTve wyalsacavebiT mosargeble 

xarjviTi obieqtebis inventarizacia da maTi wyalmoxmarebis normebis dadgena, 

wylis gamanawilebeli sistemis aRWurva wylis xarjis gamzomi xelsawyoebiT da 

maTi centralizebuli qselis Seqmna, wylis gamanawilebeli sistemis teqnikuri 

momsaxureba. 

ganxiluli 3 wyalsacavis saerTo auzSi nxg samuSaoTa pirvel da me-5 

poligonebze (nax. 7.1) Catarebis Sedegad miRebuli damatebiTi wylis resursebis 

wilis gamoyofa wylis saerTo xarjebSi calke amocanas warmoadgens. Tumca 

zamTarSi, Tovlis safaris fiqsirebul teritoriaze zemoqmedebis Sedegad misi 

gazrdis SemTxvevaSi es amocana SedarebiT martivad SeiZleba gadaiWras. 

konveqciur Rrublebze zemoqmedebis samuSaoTa sakmao periodis (5-10 wlis) 

ganmavlobaSi Catarebis dros SesaZlebeli gaxdeba am danamatis identificireba 

sxvadasxva fizikuri da statistikuri meTodebis gamoyenebiT, Tumca samuSaoTa 

warmoebis pirvel etapze, saTanado meTodikis saimedo formiT damuSavebamde, 

aRniSnuli danamatis sando maRal doneze gamoyofa, rogorc Cans, jer Zneli iqneba. 

 wylis resursebis integrirebuli marTvis principebi SeiZleba gamoyenebuli 

iqnas agreTve saqarTvelos samxreT mTianeTSi SerCeuli poligonebisTvisac. kerZod, 

me-6, me-7 da me-8 poligonebze orive sezonSi Catarebuli zemoqmedebis Sedegad 

faravnis tbaSi, walkisa da algeTis wyalsacavebSi dagrovili wylis damatebiTi 

resursebi SeiZleba moxmardes ninowmindis, walkisa da TeTriwyaros raionebis 

rwyvas, xramis kaskadisa da faravnis tbis eleqtrosadgurebze damatebiTi energiis 

gamomuSavebas, turistul-rekreaciuli potencialis gazrdas bakurianisa da 

TeTriwyaros bazebze, meTevzeobis ganviTarebas poligonebSi Semavali did da 

saSualo zomis wyalsacavebze. wylis integrirebuli marTvis amocana samxreT 

saqarTvelos regionSi mocemul etapze SedarebiT gaadvilebuli iqneba mocemul 

etapze msxvili qalaqebisa da samrewvelo sawarmoebis ar arsebobiT. 

L    
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daskvnebi 

1. aRmosavleT saqarTvelos teritoriaze naleqTa xelovnuri gazrdisTvis 

perspeqtiul raionebSi pirobiTad gamoyofilia 8 poligoni, romelTaTvisac 

Sefasebulia wlis Tbil periodSi zemoqmedebisTvis Sesaferisi konveqciuri 

ujredebisa da maTgan potenciurad SesaZlebeli damatebiTi naleqebis 

raodenoba. es ricxvi sxvadasxva poligonze SeiZleba icvlebodes klimaturi 

normis 6-dan 20%-mde da saSualod Seadgens 15%-s, rac jamSi SesaZlebelia 

aRwevdes 885 mln m3-s, wlis civ periodSi miwispira aerozoluri 

generatorebis gamoyenebiT SesaZlebeli iqneba amave poligonebis mTian 

raionebSi Tovlis saxiT kidev daaxloebiT 200 mln m3 damatebiTi naleqis 

miReba. 

2. sabazro ekonomikis pirobebSi nxg samuSaoTa axali formiT ganxorcielebis 

Ziebis gzaze SemoTavazebulia maTi Catarebis savaraudo blok-sqema, romlis 

Tanaxmadac fermeruli meurneobis unaRdo dazRveva warmoebs saerTaSoriso 

sadazRvevo kompaniis Svilobili adgilobrivi sadazRvevo kompaniis mier. mis 

SeqmnaSi monawileobs soflis meurneobis saministrosTan arsebuli 

meteorologiuri teqnologiebis centri, romelic moizidavs saerTaSoriso da 

adgilobriv investiciebs da ayalibebs meteorologiuri procesebis 

regulirebis samsaxurs, romlis mTavar mizans Seadgens stiqiisagan miyenebuli 

zaralis Semcireba. es samsaxuri, savaraudod, aerTianebs ramdenime samecniero-

sawarmoo ganyofilebas, maT Soris naleqTa xelovnuri gazrdis, setyvasTan 

brZolis, Tovlis zvavebisa da wayinvebTan brZolis ganyofilebebs. 

adgilobrivi sadazRvevo kompania uzrunvelyofs fermerul meurneobas 

mosavlis misaRebad saWiro yvela komponentebis unaRdo dafinansebiT, 

romelic mosavlis aRebis Semdeg ifareba miRebuli mosavlis nawiliT, xolo 

danarCeni nawili gamoiyeneba fermeruli meurneobis mier Tavisufal bazarze 

gasayidad. 

3. naleqTa xelovnuri gazrdis samuSaoebi SeiZleba Seicavdes rig samarTlebriv 

aspeqtebsac. naleqTa sezonuri jamebis bunebrivi variaciebis gaTvaliswinebiT, 

romelic saSualod 20-25% farglebSi icvleba. 5-10 wlis ganmavlobaSi nxg sa-

muSaoebs ar SeuZlia mniSvnelovani gavlenis moxdena bunebrivi garemos date-

nianebis reJimze, Tumca farTomasStaburi da xangrZlivi proeqtebis ganxorci-

elebis SemTxvevaSi SesaZlebelia moxdes am reJimis mdgradi cvlileba Tanam-

devi ekologiuri SedegebiT. es SeiZleba uaryofiTad aisaxos sazogadoebis 

ganviTarebaze, ris gamoc sakiTxi detaluri samecniero ganxilvis sagnad unda 

iqces. nxg samuSaoebSi zafxulis periodSi naleqTa stimulirebisTvis efeqtis 

misaRwevad vercxlis iodidis gamoyenebuli koncentraciebi mcirea da maTi 

gavlena garemos dabinZurebaze umniSvneloa. Tumca zamTris periodSi mTian 

raionebSi nxg samuSaoebis sistematiurma Catarebam SesaZlebelia mosaxleobis 

mxridan protesti gamoiwvios gzaze didTovlobis gamo satransporto moZra-

obis Seferxebis Sedegad. atmosferul procesebze zemoqmedebis kidev erT sa-

marTlebriv aspeqts warmoadgens mezobel qveynebs Soris naleqTa teritoriu-

li ganawilebis sakiTxi. es probleba ZiriTadad Seexeba kaxeTis raionebSi Si-

damasiuri konveqciuri Rrublebidan naleqTa masiur xelovnur gazrdas, rac 

azerbaijanTan saerTaSoriso TanamSromlebis farglebSi SeiZleba iqnas daZ-

leuli orive mxaresTvis sargebelis motaniT. 

4. nxg samuSaoebis axal pirobebSi sawarmoeblad saWiro iqneba r/l dakvirvebebi-

sa da RrublebSi reagentis Setanis teqnologiebis Tanamedrove doneze ayvana, 

dakvirvebis monacemTa miRebis, damuSavebisa da arqivirebis wesebis Secvla, ax-
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ali satelekomunikacio teqnikis danergva, rac SeiZleba Catardes samecniero-

teqnikuri centris `deltas~ mier setyvasTan brZolis samuSaoebis warmoebis 

uaxlesi gamocdilebis gamoyenebiT. 

5. aRmosavleT saqarTveloSi nxg samuSaoTa Sedegad potenciurad SesaZlebeli 

damatebiTi wylis resursebi efeqturad SeiZleba iqnas gamoyenebuli iori-ar-

agvis hidrosistemaSi Semavali sionis, Jinvalisa da Tbilisis wyalsacavebis 

wylis resursebis integrirebuli marTvis struqturaSi, romelic saSualebas 

mogvcems winaswar damuSavebuli modelis mixedviT optimalurad gamoviyenoT 

aragvisa da ioris auzebSi mosuli naleqebi irigaciis, hidroenergetikis, ur-

banuli wyalmoxmarebisa da sxva sameurneo miznebisaTvis. wylis resursebis in-

tegrirebuli marTvis principebi SeiZleba gamoyenebuli iqnas agreTve saqar-

Tvelos samxreT mTianeTSi arsebuli wyalsacavebis (faravnis tba, walkisa da 

algeTis wyalsacavebi) auzebSi Rrublebze zemoqmedebis Sedegad miRebuli 

wylis damatebiTi resursebis ekonomikaSi efeqturi gamoyenebisTvis. 
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danarTi 1.  

saqarTvelos kp centraluri komiteti da saqarTvelos ssr 
ministrTa sabWo 

dadgenileba 

q. Tbilisi                            # 478                1977 w. 21 ivnisi 

naleqTa xelovnuri gazrdis sacdel-sawarmoo samuSaoTa Catarebis Sesaxeb 
  saqarTvelos kp centraluri komiteti da saqarTvelos ssr ministrTa sabWo 

aRniSnaven, rom sarwyavi miwaTmoqmedebis Semdgomi ganviTarebisTvis metad 

mniSvnelovania damatebiTi wylis resursebis axali gzebis moZieba, gansakuTrebiT 

aRmosavleT saqarTvelos raionebSi. atmosferos fizikis dargSi mopovebuli 

Tanamedrove samecniero miRwevebi aCvenebs, rom erT-erTi aseT gzas warmoadgens 

naleqTa gazrdis mizniT Rrublebze aqtiuri zemoqmedeba. ssrk ministrTa sabWosTan 

arsebuli hidrometeorologiuri samsaxuris mTavari sammarTvelos amierkavkasiis 

samecniero-kvleviT hidrometeorologiis institutSi Catarebulma gamokvlevebma 

gamoavlina am RonisZiebis ganxorcielebis perspeqtiuloba. 

  respublikaSi naleqTa xelovnuri gazrdis samuSaoTa organizebis 

mizanSewonilobis gaTvaliswinebiTa da am samuSaoTa didi mniSvnelobis 

mxedvelobaSi miRebiT, saqarTvelos kp centraluri komiteti da saqarTvelos ssr 

ministrTa sabWo adgenen: 

1. daevalos amierkavkasiis samecniero-kvleviT hidrometeorologiur instituts: 
_1977-1980 wlebSi naleqTa gazrdis sacdel-sawarmoo samuSaoTa Catareba, agreTve 

md.ioris auzSi TianeTis raionis teritoriaze setyvasTan brZolis 

mizanSewonilobis dasadgenad sakontrolo dakvirvebaTa organizeba rogorc 

mdinareebis _ aragvis, qsnis, liaxvisa da iltos auzebSi, ise xrami-faravanis 

wyalSemkrebebis teritoriaze, SemdgomSi naleqTa gazrdis samuSaoTa 

gafarToebis gaTvaliwinebiT; 

_ sacdel da sakontrolo teritoriebze naleqmzomi da mdinaris Camonadenis 

gasazomi qseliT aRWurvili eqsperimentuli hidrometeorologiuri poligonis 

organizeba, Catarebul samuSaoTa efeqturobis Sesafasebeli meTodis 

SesamuSaveblad da institutSi specializebuli laboratoriis Seqmna, am 

samuSaoTa samecniero-meToduri xelmZRvanelobis uzrunvelsayofad; 

_ Catarebuli gamokvlevebis yovelwliuri Sejameba da 1980 wlisTvis miRebuli 

Sedegebis ganzogadeba SeTavazebuli meTodis efeqturobis Sesaxeb, da 

respublikis sxva raionebSi aRniSnuli mimarTulebiT samuSaoTa Semdgomi 

gafarToebis SesaZleblobis rekomendaciiT; 

_ Rrublebze zemoqmedebis operaciebis Catarebis Sedegad garemos dabinZurebis 

donis kontrolis daweseba. 

2. saqarTvelos ssr soflis meurneobis saministros daevalos: 
_ saqarTvelos ssr soflis meurneobis saministros setyvasTan brZolis ga-

samxedroebuli samsaxuris sistemaSi TianeTis raionSi eqsperimentul hidrome-

teorologiur poligonze calke specializebuli razmis `ioris“ organizeba 1977-

1980 wlebSi md.ioris auzSi naleqTa gazrdis samuSaoTa Casatareblad;  

_ 1977 wels setyvasTan brZolis gasamxedroebul samsaxurs specializebuli razmis 

`ioris” Sesaqmnelad gaezardos xelfasis fondi 48.1 aTasi maneTiT saqarTvelos 

soflis meurneobis saministrosTvis damtkicebuli fondebis xarjze; 

_ 1977 wlis III kvartalSi setyvasTan brZolis gasamxedroebul samsaxurs `ioris” 

razmisTvis gamoeyos erTi satvirTo avtomanqana gaz-66; 

_ ganaxorcielos 1978 wels mSenebloba TianeTis raionSi `ioris“ razmis bazis 

setyvasTan brZolis gasamxedroebuli samsaxuris, gurjaanis gasamxedroebuli 
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nawilis bazis arsebuli proeqtis gamoyenebiT, agreTve oTxi sareketo saguSagos 

ageba. 

3. eTxovos ssrk ministrTa sabWosTan arsebul hidrometeorologiuri samsaxuris 
mTavar sammarTvelos: 
a) gamouyos amierkavkasiis samecniero-kvleviT hidrometeorologiur instituts 

damatebiTi saStato erTeulebi, xelfasis fondi da aRWurviloba eqsperime-
ntuli hidrometeorologiuri poligonis qselis mosawyobad da momsaxurebis 
uzrunvelsayofad; 

b) daavalos ssrk ministrTa sabWosTan arsebuli hidrometeorologiuri samsaxu-
ris mTavari sammarTvelos saqarTvelos ssr setyvasTan brZolis calke 
gasamxedroebul nawils: 

_ amierkavkasiis samecniero-kvleviT hidrometeorologiur institutTan erTad 
1977 wels Caataros md.ioris auzSi naleqTa gazrdis samuSaoTa sawarmoeblad 
saWiro r/l dakvirvebebi, risTvisac gamouyos xsenebul instituts erTi r/l 
sadguri mrl-1; 

_ aRiWurvos saqarTvelos ssr soflis meurneobis saministros setyvasTan brZo-
lis samsaxuris sistemaSi Seqmnili `ioris” razmis sacecxle  wertilebi 

sazenito qvemexebiT КС-19, risTvisac gamoeyos 1977 wels `ioris“ razms 4 

sazenito qvemexi КС -19 da higroskopuli reagentiT Sevsebuli 300 Wurvi  

   ` Эльбрус--4“; 
_ gauwios daxmareba ,,ioris“ specializebul razms kadrebis momzadebaSi da r/l 

sadgurisa da sazenito qvemexebis teqnikur momsaxurebaSi. 
4. saqarTvelos ssr soflis meurneobis saministrom daafinansos soflis meur-

neobis saministros setyvasTan brZolis gasamxedroebuli samsaxurisa da calke 
gasamxedroebuli samsaxurisTvis 1977 wels gaTvaliswinebuli samuSaoebi 
saministrosTvis gamoyofili Tanxebis xarjze. 

5. daevalos saqarTvelos ssr finansTa saministros da saqarTvelos ssr soflis 
meurneobis saministros yovelwliurad, dawyebuli 1978 wlidan, respublikis 
biujetis proeqtebSi gaTvaliswinebul iqnas naleqTa gazrdis sacdel-sawarmoo 
samuSaoTa dafinanseba amirkavkasiis samecniero-kvleviTi hidrometeorologiuri 
institutis wardginebis Sesabamisad. 

6. daevalos saqarTvelos ssr kavSirgabmulobis saministros: 

_ 1977 wlis IV kvartlidan gadaeces ijariT amirkavkasiis samecნiero-kvleviT 

hidrometeorologiis instituts TianeTi-Tbilisis satelefono kavSiris maRali 

sixSiris arxi samoqalaqo aviaciisa da samxedro-sahaero Zalebis organoebTan 

mudmivi kavSiris uzrunvelsayofad;  

_ gamoeyos q. TbilisSi amierkavkasiis samecniero-kvleviT hidrometeorologiur 

instituts satelefono xazis erTi nomeri `ioris“ razmsa da samoqalaqo aviaci-

isa da samxedro-sahaero Zalebis organoebs Soris samuSaoTa koordinaciisTvis.  

7. daevalos TianeTis raionis mSromelTa deputatebis sabWos aRmasrulebel  
  komitets: 

_ amierkavkasiis samecniero-kvleviT hidrometeorologiur institutTan da saqar-

Tvelos ssr soflis meurneobis saministros setyvasTan brZolis gasamxedroebul 

samsaxurTan erTad, ganixilos sakiTxi Sesabamisi proeqtebiT gaTvaliswinebuli 

bazisa da oTxi sacecxle wertilis asaSeneblad `ioris“ razmis miwis nakveTebis 

gamoyofisa da dadgenil vadaSi saqarTvelos ssr ministrTa sabWoSi 

winadadebebis wardgenis Sesaxeb; 

_ miiRos zomebi saWiro pirobebis Sesaqmnelad `ioris“ razmis normaluri muSaobis 

sawarmoeblad da sacecxle wertilebis eleqtroganaTebiTa da misasvleli 

gzebiT uzrunvelsayofad; 

_ gaewios daxmareba `ioris“ razms teqnikuri personalis saWiro kadrebiT  



97 

  dakompleqtebis saqmeSi.  

8. daevalos mSromelTa deputatebis Tbilisis saqalaqo sabWos aRmasrulebel 
komitets amierkavkasiis samecniero-kvleviT hidrometeorologiur institutTan 
erTad SearCios da gamoyos miwis nakveTi, xsenebuli institutis savele 
eqsperimentuli bazis centris asaSeneblad q. Tbilisis saqarxno raionis 
terotoriaze. 

 

saqarTvelos kp centraluri 

komitetis mdivani 

e. SevardnaZe 

saqarTvelos ssr ministrTa sabWos  

Tavmjdomare 

z.patariZe 
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danarTi 2.  

msoflio meteorologiuri organizaciis naleqTa gazrdis proeqtis mokle 

mimoxilva _ 1985w. (nxg moxseneba #34). Jeneva, 1987w. 

Краткий обзор проекта ВМО по увеличению осадков _ 1985г. (Доклад ПУО №34). Женева, 

1987г. 

reziume 
naleqTa xelovnuri gazrdis (nxg) proeqtis sawyis amocanas warmoadgenda 

naleqTa SesamCnevi gazrdis mizniT amindze zemoqmedebis mecnierulad dasabuTebuli 

samuSaoebis demonstrireba. Tavidanve igulisxmeboda, rom arsebuli codna sakmarisi 

iyo, raTa proeqtis farglebSi uari Tqmuliyo uSualod kvleviT komponentze. 

proeqti warmoadgenda erTobliv RonisZiebas, romelSic monawileobdnen calkeuli 

mecnierebi, institutebi, damoukidebeli saxelmwifoebi da saerTaSoriso 

organizaciebi; amave dros misi dagegmareba da ganxorcieleba daevala msoflio 

meteorologiur organizacias (mmo). 

Tavdapirvelad proeqtis dawyeba dagegmili iyo 1974 wels, afrikaSi sahelis 

zonaSi wylis ukmarisobasTan dakavSirebuli situaciis gaumjobesebaSi SesaZlo 

wvlilis sademonstraciod. Rrublebze zemoqmedebis Casatareblad miRebul iqna 

sametapiani SerCevis procesi poligonisa, sadac arsebobda saCvenebeli proeqtis 

ganxorcielebisaTvis damakmayofilebeli pirobebi. proeqtis winaSe dasmuli 

amocanebi sakmaod viwro da SezRuduli iyo. kerZod, zemoqmedebis sademonstracio 

etapze xuTwliani periodis ganmavlobaSi unda miRweuliyo mecnierulad 

dasabuTebuli Sedegebis miReba. 

dasmuli amocanis gadasaWrelad mmo-s wevrebis mier SeTavazebul iqna 16 

poligoni. materialur-teqnikuri momaragebis, potenciuri sawevro gadasaxadebisa da 

klimatologiisa da RrubelTa fizikis reperuli sistemebis arsebobis pirobebis 

gaTvaliswinebiT SerCeul iqna md.Ddueros auzi espaneTSi, romelic unda gamxdariyo 

savele gazomvebis poligoni nxg winaSe dasmuli amocanebis gadasaWrelad. 

savele gazomvebi tardeboda oridan oTx Tvemde xangrZlivobis periodebis 

ganmavlobaSi 1979, 1980 da 1981 wlebSi. Rrublebze zemoqmedebis samuSaoebi am 

periodebSi ar Catarebula. mimdinareobda mxolod sinoptikuridan dawyebuli 

RrubelTa mikromasStabiT dasrulebuli monacemebis Segroveba da analizi. am 

samuSaos Sedegad SemuSavebul iqna rigi axali meTodebisa yinulwarmomqmneli 

nivTierebebiT naleqTa gazrdis potencialis Sesafaseblad, Tumca analizis 

sxvadasxva meTodebma gamoiwvia urTierTsawinaaRmdego Sedegebis miReba. TviT 

analizis meTodebic aRmoCnda Seumowmebeli da erTmaneTTan SeuTavsebeli. amitom 

poligonis Sesaferisobis Sesaxeb daskvnis gamotanamde saWiro gaxda samecniero da 

ara sademonstracio xasiaTis damatebiTi gamokvlevebis Catareba. magram safinanso 

siZneleebTan dakavSirebiT savele samuSaoebze orientirebuli saWiro kvlevebis 

ganxorcieleba SeuZlebeli aRmoCnda 1983 wlamde. 

amindze xelovnuri zemoqmedebis samecniero da teqnikuri aspeqtebi 

Catarebuli samuSaoebis Sedegad gamdidrda Semdegi monapovrebiT: 

_ teqnologiis gadacema: 

a) gaCnda detaluri monacemebi samecniero sazogadoebis Tanamedrove 

Sexedulebebze naleqTa xelovnuri gazrdis proeqtis dagegmarebisa da 

samecniero gamokvlevebis Sesaxeb da daiwyo am ideebis realur garemoSi 

gamoyenebis demonstrireba. aRniSnul sakiTxebs eZRvneba nxg seriaSi mmo-s mier 

gamoqveynebuli 33 moxseneba; 

b) Seiqmna saeqsperto sistema Cveulebriv meteorologiur monacemTa gamoyenebiT 

naleqTa gazrdis potencialis Sesafaseblad. 
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   _ meToduri samuSaoebi: 

a) Seiqmna maTematikuri sqemebi (modelebi), romlebSic gansakuTrebuli adgili 

uWiravs meteorologiuri radiolokatorebis an mfrinavi laboratoriebis 

monacemebs (orive SemTxvevaSi saqme gvaqvs savele monacemebTan), romelTa 

daxmarebiT SesaZlebelia raodenobrivi gamoTvlebis Catareba naleqTa im 

moculobis Sesaxeb, romelic SeiZleba miRebuli iqnas Rrubelze zemoqmedebis 

Sedegad; 

b) SemuSavda meTodi, romlis daxmarebiTac TviTmfrinavi Rebulobs monacemebs 

RrubelTa mikrofizikuri Tvisebebis Sesaxeb; es meTodi SesaZlebelia 

eqstrapolirebuli iqnas mTel sakvlev raionze imisTvis, rom Sefasdes 

zemoqmedebis Sedegad naleqTa potenciuri gazrdis farglebi; 

g) gamovlinda ori hipoTeza meTodebis Sesaxeb, romelTa daxmarebiT 

SesaZlebelia meteorologiuri radiolokatorebiT miRebuli informaciis 

gamoyeneba vrceli saRrublo sistemebidan zemoqmedebis Sedegad naleqTa gazrdis 

Sesaxeb; 

c) damuSavda meTodi, romelic saSualebas iZleva meteorologiuri 

radiolokatoris saprognozo monacemebiT dadgenil iqnas naleqebze zemoqmedebis 

mosalodneli Sedegebi. 

  _ samecniero gamokvlevebi: 

a) mimdinareobs bunebrivi da zemoqmedebaqmnili Rrublebis evoluciis ricxviTi 

gamokvlevebi, ris Sedegadac miiReba axali hipoTezebi, romlebic ukavSirdeba 

didi da stratificirebuli saRrublo sistemebis ,,dinamikuri” damuSavebis 

potencials; 

b) miRebul iqna unikaluri informacia farTomasStaburi Rrublianobis 

mikrofizikuri agebulebisa da dinamikuri Tvisebebis Sesaxeb. es monacemebi, 

romlebic asaxavs yinulis nawilakebis Cveulebrivze maRal da moulodnel 

koncentracias, moiTxovs mizezebis axsna-ganmartebas; 

g) arsebobs sarwmuno mowmoba imisa, rom samrewvelo gamonabolqvis kvamlis 

nakads SeuZlia naleqTa gamowveva, rac amindze gauTvaliswinebeli zemoqmedebis 

did mniSvnelobasTan erTad gulisxmobs naleqTa gazrdis winaswar gamiznul 

SesaZleblobas. 

  nxg proeqtis farglebSi warmatebiT gamoiyeneboda mis winaSe dasaxuli amocanebis 

Sesasruleblad gamoyofili resursebi. proeqtis SeCereba manაmde, sanam 

SesaZlebeli gaxda misi miznebis miRweva, damaxasiaTebelia amindze zemoqmedebis 

eqsperimentebis umetesi nawilisTvis. samwuxarod, proeqtis naadrevi SeCerebis an 

Sewyvetis Sesaxeb gadawyvetilebis miReba, romelic gamowveulia ekonomikuri Tu 

sxva arafizikuri mizezebiT, xSir SemTxvevaSi umarTebulod aRiqmeba rogorc nxg 

proeqtis mier mis winaSe dasmuli fizikuri amocanebis daZlevis SeuZlebloba. am 

faqtis marTebuli axsna mdgomareobs imaSi, rom Zalian Znelia interesis 

SenarCuneba proeqtisadmi, romlis dasruleba moiTxovs mraval wels da romlis 

Sedegi winaswar ar aris gansazRvruli. aseT dros Znelia yovelwliuri Sedegebis 

demonstrireba, rac iwvevs sponsorebis mxridan interesis naadrev kargvas 

eqsperimentisadmi manamade, sanam miRebuli iqneba mecnierulad dasabuTebuli 

Sedegebi. amitom amindis movlenebze xelovnuri zemoqmedebis proeqtebi rogorc 

erovnul, ise saerTaSoriso doneze, unda igegmebodes iseTnairad, rom 

mniSvnelovani qveamocanebis Sesruleba eswrebodes drois iseT monakveTebSi, rom 

iZleodes proeqtis gagrZelebis stimuls. 

  proeqtma cxadyo, rom sxvadasxva socialur-politikuri wyobis qveynebis 

mecnierebs SeuZliaT aRniSnul dargSi enTuziazmiT erTad muSaoba drois 
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xangrZlivi periodis ganmavlobaSi (ramdenime Tve weliwadSi, sul mcire sami wlis 

ganmavlobaSi). proeqtSi monawile yvela cnobilma mecnierma masSi monawileobis 

gagrZelebis survili gamoTqva. 

  amindis movlenebze xelovnuri zemoqmedebis dargSi mecnierebam da teqnikam jer 

ver miaRwia  iseT  mdgomareobas,  rom proeqtis,  da kerZod nxg mimarTulebis  

sademonstracio nawilis Catareba praqtikulad gamarTlebuli iyos. sademonstracio 

stadiis Catarebamde saWiroa samecniero gamokvlevebis Sesruleba. 

  samwliani eqsperimentirebis monacemTa analizma aCvena, rom md. Ddueros auzi ar 

akmayofilebs nxg proeqtis winaSe dasmuli amocanebis Sesrulebis moTxovnebs. am 

daskvnis Sesamowmeblad saWiroa nxg axali proeqtis realuri Catareba poligonze, 

romelic SesaZlebels gaxdis proeqtis ekonomikur mxardaWeras. miuxedavad am 

winaaRmdegobrivi SeniSvnebisa, espaneTSi ganxorcielebulma nxg proeqtma gza 

gaukvala mecnierulad dagegmil da momavalSi Casatarebeli amindis movlenebze 

zemoqmedebis Semdgom proeqtebs, romlebic mowodebuli iqneba Teoriulad miRebuli 

rekomendaciebis Sesamowmeblad amindis movlenebze zemoqmedebis sferoSi. 

  1979-1981 wlebis ganmavlobaSi nxg proeqtis SesrulebaSi dakavebuli iyo 10 qveynis 

231 specialisti, maT Soris dagegmarebasa da xelmZRvanelobaSi 29 mecnieri, 100 _ 

savele samuSaoebis ganxorcielebaSi (teqnikuri personalis garda) da 102 _ 

sxvadsxva dros mowveuli samecniero konsultanti.  

 

proeqtis Sesrulebis etapebi 

1. mosamzadebeli etapi 

* amindze xelovnuri zemoqmedebis programis damtkiceba mmo meSvide kongresze 

 (1975w.), romelSic Sedioda nxg proeqtis gegmis ganxilvac. 

* nxg proeqtis miznebis Camoyalibeba mmo aRmasrulebeli sabWos 28-e sesiaze  

 (1976). Ees miznebi moicavda Semdeg amocanebs: 

a) nxg eqperimentuli samuSaoebis Catareba 10 000 km2 sacdel teritoriaze,  

   romelic unda Sediodes proeqtis mTlian teritoriaSi, sakontrolos  

   CaTvliT, farTobiT 50 000km2; 

b) statistikuri uzrunvelyofis damakmayofilebel doneze naleqTa gazrdis  

  demonstrireba SedarebiT xanmokle periodSi (daaxloebiT 5 weliwadSi); 

g) sacdel teritoriaze meteorologiuri movlenebisa da RrubelTa fizikis   

procesebis sakmarisi siRrmiT garkveva, raTa uzruvelyofili iqnas  

statistikuri kavSiri Rrublebze zemoqmedebasa da naleqTa nebismier 

cvlilebas Soris. 

d) gamokvlevebis warmoeba eqsperimentis Catarebis mosazRvre teritoriebze  

  naleqTa reJimis cvlilebis dasadgenad sacdel teritoriaze   zemoqmedebis 

Sedegad; 

    e)  zemoqmedebis gavlenis Sefaseba RrublebSi mimdinare mezo _ da  

mikromasStabur procesebze; 

    v)  Rrublebze zemoqmedebis efeqtis optimizacia RrublebSi mimdinare  

       procesebis ufro detaluri Seswavlis gziT; 

    z) nxg procedurebis gamoyenebis rekomendaciebi dedamiwis sxva raionebSi; 

    T) bunebriv garemoze nxg proeqtis zemoqmedebis Sefaseba. 

 amave wels Seiqmna nxg proeqtis sabWo, romelSic Sediodnen aRmasrulebeli 

sabWos eqspertTa jgufi da samecniero dagegmarebis jgufi. sabWom SeimuSava 

eqsperimentis Catarebis gegma, romelic dayofil iqna 3 fazad: 

a)  momzadeba, poligonis SerCevis CaTvliT (2-3 weli); 
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b)  savele eqsperimentis Catareba, romelic moicavda Rrublebze zemoqmedebis 

warmoebasa da dadgenili gazomvebis Sesrulebas (savaraudod 5 weli); 

    g) Sefaseba, maT Soris monacemTa Segroveba da maTi nawilobrivi  

       analizi (savaraudod 1 weli). 

mosamzadebeli etapis mTavar komponentad CaTvlili iqna poligonis SerCevis 

faza. eqpertTa jgufis mier winaswar SemuSavda kriteriumebis sia, romelsac unda 

akmayofilebdes SesarCevi poligoni: igi unda mdebareobdes msoflios naxevrad 

aridul regionSi, xasiaTdebodes bunebrivi Rrublianobisa da naleqebis (ara 

umcires 250 mm) sakmarisi regularuli raodenobiT, misi farTobi unda Seadgendes 

rigiT 50 000km2, saidanac eqsperimentebi unda tardebodes daaxloebiT 10 000km2 

farTobze, SerCeuli teritoriisTvis unda arsebobdes naleqebze regularuli 

dakvirvebis istoriuli rigebi xangrZlivobiT sul mcire 10 weli, sacdel da 

sakontrolo teritoriebze mosul naleqTa Soris unda arsebobdes maRali 

korelacia da naleqTa bunebrivi ryevadoba ar unda iyos didi, raTa SesaZlebeli 

iyos 5-wlian periodSi naleqTa 10-15%-iani nazrdis dadgena statistikurad misaReb 

niSnad doneze, poligonze unda arsebobdes Sesaferisi infrastruqtura da 

SesaZlebeli unda iyos masze miRebuli Sedegebis gaTvaliswinebiT analogiuri 

proeqtebis ganxorcieleba dedamiwis sxva regionebic. 

am moTxovnebis gaTvaliswinebiT poligonis SesarCevad ganxilul iqna Semdegi 

qveynebi: alJiri, avstralia, indoeTi, espaneTi, tunisi da TurqeTi, sarezervod 

CaiTvala argentina da meqsika. 

1978 wlis aprilSi proeqtis aRmasrulebelma sabWom wevrTa gamokiTxvis 

Sedegad gadawyvita poligonis SerCeva espaneTSi. savele operaciebis dawyeba 

dainiSna md. Ddueros auzSi 1979 wlis ianvridan. nxg proeqtis Catarebis adgili 

(PEP site), romlis centria q. vilanubla, naCvenebia nax. d1-ze. 

 
nax. d1_1 _ espaneTSi 1979-1981 wlebSi nxg eqsperimentis 

Casatareblad SerCeuli teritoria. 
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2. savele eqsperimentebis Catarebis etapi 

  savele esperimentebis Catarebis etapi moicavda 3 savele sezonis ganmavlobaSi 

(1979-1981ww.) Catarebul samuSaoebs. 

  pirveli savele sezoni (14.III _ 8.V. 1979) Sesrulda Semdegi qveynebis monawileobiT 

da maT mier mowodebuli xelsawyo-danadgarebis gamoyenebiT: 

a) RrubelTa fizika (TviTmfrinavebi) 

_ DC -7 (safrangeTi) 

_ kuin-eiri (aSS)  

_ sahaero sivrcis kontroli (espaneTi) 

b) sinoptikuri laboratoria 

_ sinoptikuri sadgurebis qseli (espaneTi) 

_ amindis prognozi (mmo, espaneTi, aSS) 

_ istoriuli sinoptikuri monacemebi (mmo, espaneTi, aSS, safrangeTi) 

_ dedamiwis xelovnuri Tanamgzavri (dxT) (safrangeTi) 

_ kavSirgabmuloba (espaneTi) 

_ radiozondireba (safrangeTi, espaneTi) 

         g) miwispira gazomvebi (adgilobriv doneze) 

      _ naleqmzomi qseli (espaneTi) 

      _ wvimis wveTebis gazomva (Sveicaria) 

      _ RrubelTa mikrofizika (safrangeTi, espaneTi) 

  mTavari komponenti, romelic aklda gazomvebis Catarebas, iyo meteorologiuri 

radiolokatori, romelic gegmis Tanaxmad, unda moewodebina sabWoTa kavSirs. 

  meore savele sezonSi (13.II _ 9.V. 1980) monawileobdnen Semdegi qveynebi maT mier 

SemoTavazebuli teqnologiebiT: 

a) RrubelTa fizikis Semswavleli TviTmfrinavebi 

_ kuin-eiri (aSS) 

_ haiper acteki (safrangeTi) 

_ sesna 206 (safrangeTi) 

_ sahaero sivrcis kontroli (espaneTi) 

_ kavSiri (espaneTi, aSS, safrangeTi) 

b) meteorologiuri radiolokatorebi 

_ mrl-5 (ssrk) 

_ monacemTa cifruli registratori mrl-5-Tvis (kanada) 

_ BCP-74 (espaneTi) 

  g) sinoptikuri laboratoria 

   _ sinoptikuri sadgurebis qseli (espaneTi) 

   _ amindis prognozi (espaneTi) 

   _ dxT (safrangeTi, espaneTi) 

   _ kavSiri (espaneTi) 

   _ radiozondireba (espaneTi, safrangeTi) 

   d) miwispira gazomvebi (adgilobriv doneze) 

_ naleqmzomi qseli (espaneTi) 

_ wvimis wveTebis speqtris gazomva (Sveicaria) 

_ kristalizaciisa da kondensaciis gulebis gazomva (safrangeTi, espaneTi,   

        bulgareTi, avstralia) 

      _ RrubelTa fotografireba (safrangeTi, aSS) 

     e) savele monacemTa analizi 

      _ TviTmfrinavis monacemebi (aSS, safrangeTi) 

      _ r/l monacemebi (ssrk) 
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     _ sinTezi (mmo, bulgareTi, kanada) 

  mesame savele sezonSi (1.II_26.V.1981) aTma qveyanam miawoda nxg proeqts materialuri 

momarageba da/an personali. maT Soris:  

a) RrubelTa fizika (TviTmfrinavidan warmoebuli dakvirvebebi) 

_ kuin-eiri (aSS) 

_ paiper acteki (safrangeTi) 

_ sesna 206 (safrangeTi) 

b) RrubelTa fizika (miwispira dakvirvebebi) 

_ wvimis wveTebis gazomva (safrangeTi) 

_ RrubelTa simaRlis gazomva (espaneTi) 

_ naleqmzomi qseli (espaneTi) 

_ kondensaciis gulebis gazomva (safrangeTi) 

      g) distanciuri r/l gazomvebi 

    _ mrl-5 (ssrk) 

    _ signalebis cifruli registratori mrl-5-Tvis (kanada) 

    _ r/l sistema ,,dopleri-8 mm” (safrangeTi) 

    _ r/l sistema ,,dopleri-3 sm” (safrangeTi) 

    _ radiolokatori BCP – 74 (espaneTi) 

    _ teqnikuri momsaxureba (meqsika, Sveicaria) 

    d) sinoptikuri laboratoria 

  _ sinoptikuri sadgurebis qseli (espaneTi) 

  _ amindis prognozi (espaneTi, aSS, mmo) 

  _ dxT (safrangeTi) 

  _ kavSiri (espaneTi) 

  _ radiozondireba (espaneTi) 

  _ monacemTa analizi (bulgareTi, poloneTi, espaneTi, iugoslavia da mmo). 

  N  nxg eqsperimentis gegmis Tanaxmad savele sezonebSi samecniero dakvirvebebis 

garda sxva periodebSi sacdel teritoriaze epizodurad warmoebda zemoqmedeba 

Rrublebze, romlebic akmayofilebda ,,zemoqmedebisTvis vargisianobis” kriteriumebs 

(geometriuli zomebi, dinamikuri maxasiaTeblebi, mikrofizikuri struqtura da sxv.). 

zemoqmedeba tardeboda TviTmfrinavis bortidan Sesaferis Rrublebze im varaudiT, 

rom samuSao periodis bolosTvis SesaZlebeli gaxdeboda miRebuli SedegebiT 

zemoqmedebis efeqtis dadgena naleqTa sezonur jamebze da sakontrolo 

teritoriasTan SedarebiT am sxvaobis Sefaseba. Aamave dros warmoebda calkeul 

Rrublebze zemoqmedebis efeqtis fotoregistrireba. Pproeqtis saboloo angariSSi 

SefasebaTa gaurkvevlobis gamo zemoqmedebis Sedegebi ar aris ganxiluli. 

Rrublebze randomizebuli zemoqmedebis Catarebis sakiTxi daisva mxolod 1981 

wlis savele sezonis dasrulebis Semdeg. 

 

3. monacemTa analizi da miRebuli Sedegebis Sefaseba 
  nxg proeqtis ganxorcielebisas, gansakuTrebiT misi savele sezonis mesame fazis 

Sesrulebis dros, gansakuTrebuli yuradReba daeTmo proeqtis farglebSi miRebuli 

monacemebisa da Sedegebis analizs. ganxiluli sakiTxebidan erT-erTi mTavari iyo 

poligonis vargisianobis (switability) Sefaseba nxg eqsperimentis Casatareblad. 

monacemTa analizis Sedegad miRebul iqna Semdegi Sedegebi. 

3.1. proeqtis winaSe dasmul amocanaze pasuxis gasacemad poligonis Sefasebis 

mTavar kriteriums warmoadgenda Cveneba imisa, rom sacdel teritoriaze SedarebiT 

mokle drois ganmavlobaSi (5 weli) niSnadobis sakmaris doneze dedamiwis 
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zedapirze miRebuli naleqTa nebismieri gazrda dakavSirebulia zemoqmedebasTan da 

ar aris SemTxveviTi. 

monacemTa mravalmxrivi analizis Sedegad dadgenil iqna, rom orografia 

SerCeuli raionisa, romelic moicavs md. dueros auzs, aRniSnuli TvalsazrisiT 

aradamakmayofilebelia. sacdeli teritoria mdebareobs daaxloebiT 800 m 

simaRleze da xasiaTdeba vake reliefiT, magram umeteswilad garSemortymulia 

maRlobebiT, ris gamoc meteosistemebi iZleva naleqebs am maRlobebis qarpira 

mxareebze, sacdel teritoriaze fionuri efeqtis gamo aRwevs gamomSrali saxiT da 

maTi naleqwarmomqmneli efeqturoba dabalia. momavalSi sxva poligonis SerCevisas 

upiratesoba unda mieces ufro mTiani reliefis mqone teritorias, romelic xels 

Seuwyobs orografiul barierze Seqmnili, ganviTarebis ufro xanmokle periodis 

mqone Rrublebis warmoqmnas. amasTan dakavSirebiT, momavalSi sacdel da 

sakontrolo poligonebze unda Seiqmnas naleqmzomTa optimaluri qseli, romelic 

unda eyrdnobodes naleqTa velebis ricxviTi modelirebis Sedegebs.         

3.2. samive savele sezonSi TviTmfrinavebis gamoyenebiT Catarebulma gazomvebma 

aCvena, rom sakvlev regionSi RrubelTa mikrofizikuri agebuleba/struqtura 

mosalodnelze gacilebiT ufro rTulia. gansakuTrebiT bevri sakiTxi wamoiWra 

yinulwarmomqmneli da kondensaciis gulebis warmoSobisa da maTi urTierTqmedebis 

problemebTan dakavSirebiT. Aman gamoiwvia zemoqmedebis Sedegad naleqTa 

potenciurad SesaZlebeli nazrdis Sefasebis gauekvevloba, ramac kidev erTxel 

gausva xazi sacdel teritoriaze kvleviTi fazis gagrZelebis aucileblobas. 

RrubelTa mikrofizikuri struqtura uSualod kavSirSi aRmoCnda sinoptikur 

procesebTan, romelTa zegavleniT yalibdeba sakvlev regionSi SemoWrili haeris 

masebi da maTSi warmoqmnili saRrublo sistemebi. 

3.3. nxg jgufis eqspertTa samuSao jgufis XIII sesiaze (1982 wlis marti)  
poligonis SerCevis analizis Sedegad miRebul iqna Semdegi daskvnebi: 

a) md. dueros auzSi arsebobs Rrublebi da saRrublo sistemebi, romlebic  
  Sesaferisia yinulwarmomqmneli reagentebiT zemoqmedebisTvis; 

b) farTobze gasaSualoebuli sezonuri naleqebisTvis SesaZlebelia  

zemoqmedebis Sedegad 5-dan 30%-mde nazrdis miReba; 

    g) sezonur naleqTa 30%-iani nazrdis aRmosaCenad saWiroa randomizebuli 

zemoqmedebis programis SemuSaveba daaxloebiT 5 wlis xangrZlivobiT, rac 

dueros auzis pirobebSi uzrunvelyofs 5%-iani niSnadobis doneze 

zemoqmedebis efeqtis dadgenas 80%-iani albaTobiT. Amave dros naleqTa 5%-

iani nazrdis dasadgenad saWiro iqneboda eqsperimentirebis xangrZlivobis 

gagrZeleba 10 wlamde; 

    d) zemoqmedebisTvis Sesaferisi Rrublebis SesarCevad saukeTeso gzad unda 

CaiTvalos r/l meTodebis gamoyeneba, rac arsebiTad amcirebs zemoqmedebis 

efeqturobis Sefasebis ganusazRvrelobas/cdomilebas. 

   3.4. eqspertTa jgufis amave sesiaze nxg proeqtis espaneTis teritoriaze 1984 wlis     

bolomde gagrZelebis SemTxvevaSi miRebul iqna Semdegi rekomendaciebi: 

    a) miRebul iqna zemoqmedebisTvis Sesaferisi areebis aRmoCenis r/l meTodebis   

gamoyeneba; 

    b) savele eqsperimentebis Catarebis gziT Semowmdes Rrublebze zemoqmedebis  

       Sedegis kvalis gaCena da Seswavlil iqnas r/l signalebis evolucia 

       zemoqmedebaqmnil da daumuSavebel RrublebSi; 

    g) Catardes Rrublebze zemoqmedebis efeqtebis modelireba da misi Sedegebis  

       savele monacemebTan Sedareba; 

c) r/l da naleqmzomi monacemebis gamoyenebiT Catardes sacdel da sakontrolo 
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d) teritoriebs Soris korelaciis koeficientis dasadgenad saWiro 

gamokvlevebi; 

   e) Catardes naleqTa gazomvebi r/l meTodebis gamoyenebiT (depolarizaciis        

meTodis CaTvliT); 

   v)  daiwyos zemoqmedebis eqsperimentuli dagegmvis gamokvlevebi; 

   z) Catardes sasoflo-sameurneo kulturebis ganviTarebis modelireba da 

ekonomikuri gamokvlvevebi gaeros garemos dacviT programasTan (UNEP) da 

sursaTisa da soflis meurneobis organizaciasTan (FAO) TanamSromlobiT. 

  im SemTxvevaSi, Tu xsenebuli samuSaoebis Sedegad damtkicdeba zemoqmedebis 

eqsperimentis Catarebis mizanSewoniloba, Rrublebze zemoqmedebis sacdeli 

randomizebuli statistikuri eqsperimenti Catardes momaval oTxwlian periodSi 

(1986-1989ww.). 

  1982 wlis ivnisSi nxg proeqtis aRmasrulebelma sabWom miiRo gadawyvetileba, 

romlis Tanaxmad msoflio meteorologour organizacias mieca rekomendacia 

amJamad ar Caataros espaneTSi Rrublebze randomizebuli zemoqmedebis eqsperimenti. 

sabWom dabejiTebiT mouwoda nxg proeqtis monawileebs daasrulon Segrovili 

monacemebis analizi da Seasrulon monacemTa arqivireba. amave dros mmo-m unda 

uzrunvelyos saTanado fondebis gamoyofa aRniSnuli mimarTulebiT kvlevebis 

gasagrZeleblad. 

3.5. miuxedavad imisa, rom nxg proeqtis organizaciuli struqtura  

garkveulwilad mouxerxebeli aRmoCnda, misma yvela monawilem gamoavlina keTili 

neba da proeqtis warmatebiT dasrulebis didi survili. nxg proeqtis ZiriTadi 

mxardamWeri wevrebi iyvnen aSS, ssrk, kanada, safrangeTi da espaneTi. savele 

samuSaoebSi monawile ramdenime mecnieri Rebulobda saerTaSoriso daxmarebas mmo 

fondebis gamoyenebiT. 

3.6. msoflio meteorologiuri organizaciis IX kongresze, romelic Catarda 1983 

wlis maisSi, ganxilul iqna nxg poligonis Sefasebis Sedegebi. aRniSnul iqna 

poligonze sakvlevi samuSaoebis Catarebis aucilebloba nxg amocanebis 

gadasaWrelad da ufro zusti Sefasebebis misaRebad. kongresi mivida im daskvnamde, 

rom arsebuli safinanso siZneleebi ar aZlevs saSualebas mmo-s nxg savele 

gamokvlevebis gasagrZeleblad, magram misasalmebelia miRebul savele monacemTa 

mudmivi analizis gagrZeleba. 

 proeqtis ZiriTadi Sedegebi zogadi saxiT moyvanilia reziumeSi.  
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danarTi 3. 
`ioris~ proeqtSi gamoyenebuli teqnikuri saSualebebi 
 

 
 

suraTi d3-1. radiolokatori `МРЛ-2 suraTi Dd3-2. radiolokatori `МРЛ-5 ~ 

 
 

nax. d3-1.  setyvasawinaaRmdego raketa 

`alazani-2М~. 1-saTave nawili aqtiuri 

kvamlis koWaTi, 2-likvidatoris koWa, 

3-Zrava, 4-stabilizatoris frTa. 
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ნax. d3-2. gamSvebi danadgari ТКБ-040 1-

mimmarTveli, 2-Taroedi, 3 gamanawile-

beli fari, 4-mTavari RerZi, 5-fuZe, 6-

samarTavi pulti, 7-SemaerTebeli 

kabeli 

suraTi d3-3. pirveli Taobis se-
tyvasawinaaRmdego raketa  `alazani -

2М~ -isa da gamSvebi danadgari ТКБ-

040-is saerTo xedi 

 

 

 
a b 

nax. d3-3. setyvasawinaaRmdego Wurvi `Эльбрус-4~. a).saerTo xedi, 1-

amfeTqebeli, 2-Wurvi reagentiT, 3-masra muxtiT, 4-kafsuli; b).muSa nawili, 

1-amfeTqebeli, 2-Wurvis korpusi, koWa reagentis naerTiT, 4-mimmarTvelebi. 
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suraTi d3-4. 100 mm-iani sazenito qvemexis КС -19 saerTo xedi  

 

meteorologiuri saguSago 

 
suraTi A3-5. tretiakovis naleqmzomi 
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mdinaris dinebis siCqaris 
aRmricxveli 

mdinaris donis TviTmweri `valdai~:  

 

 

 

  

 

 

suraTi d3-6. hidrologiuri saguSago 

 

 

  
suraTi d3-7,8. sacdel frenebSi gamoyenebuli mfrinavi laboratoriები ИЛ-14 და ЯК-40. 

 

 
 

suraTi d3-9. zemoqmedebisTvis mzadeba 
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danarTi 4. 
proeqtis SemsrulebelTa monawileoba konferenciebSi, samecniero sesiebsa 

da sxva SexvedrebSi 

 

1. XXIV научная сессия ЗакНИГМИ. Тбилиси, 1977 г. О планировании работ по искусственному 

увеличению осадков в бассейне р. Иори (проект „Иори“). 
2. Всесоюзная конференция по физике облаков и активным воздействиям на них. Нальчик, 17-21 

      апреля, 1979г. 

2.1. Сванидзе Г.Г. Программа эксперимента по увелиению осадков в бассейне р. Иори  

   (Программа „Иори“). 
2.2. Сванидзе Г.Г. Бериташвили Б.Ш. Оценка длительности периода  экспериментирования для  

       установлеиия еффекта воздействия на конвективные облака с целью увеличения осадков по  

       проекту „Иори“. 
3. Всесоюзный симпозиум по микрофизике облаков и осадков. Тбилиси, 9-14 октября 1979г. Сванидзе 

Г.Г., Бегалишвили Н.А., Джапаридзе Н.Д., Прейс И.Ф., Робиташвили Г.А., Степанов В.Н., 

Хачатурян Э.Г. Теоретические и экспериментальные исследования воздеиствия искусственного  

стимулирования осадков. 

4. XXVII научная сессия ЗакНИГМИ. Тбилиси, 14-15 мая 1980г. Сванидзе Г.Г., Бегалишвили Н.А., 

Робиташвили Г.А., Ватьян М.Р. Предварительные результаты опытно-производственных работ по 

увеличению осадков. 

5. Республиканская научная сессия по гидрометеорологии. Тбилиси, 12-14 мая 1981г. Сванидзе Г.Г., 

Бибилашвили Н.Ш., Бегалишвили Н.А., Ватьян М.Р. Основные результаты выпольнения программы 

проекта „Иори“ в 1977-1980 гг. и планирование работ по увеличению осадков по проекту „Иори“ на 

1982-1985 гг. 

6. XXXI научная сессия ЗакНИГМИ, Тбилиси,14-15 мая 1984 г. Сванидзе Г.Г., Бегалишвили Н.А., 

Ватьян М.Р. О результатах оценки эффективносты работ по искусственному увеличению осадков 

исследовательской фазе проектов „Иори“ и „Паравани“. 
7. Всесоюзный семинар по планировании и оценке эффективности работ по искусстввенному 

увелиению осадков. Москва, 25-29 июня 1984г. 

7.1. Сванидзе Г.Г., Бегалишвили Н.А., Шакарашвили В.Ш. К вопросу планирования проекта 

увеличения осадков (ПУО) на основе статистического моделирования экспериментов. 

7.2. Сванидзе Г.Г., Бегалишвили Н.А., Цинцадзе Т.Н. О гидрологическом методе оценки 

эффективности воздействия в рандомизированных опытах по увеличению конвективных 

осадков. 

7.3. Бартишвили И.Т., Ватьян М.Р., Менабде Ш.Ш., Одикадзе М.Я. Оценка вляния некоторых 

метеорологических факторов и норма расхода реагента на результаты работ по увеличению 

осадков в бассейне р. Иори. 

7.4. Бегалишвили Н.А., Менабде Ш.Ш., Церетели З.З. Шакарашвили В.Ш. К вопросу физической 

оценки эффекта воздействия на конвективные облака с целью увеличения осадков. 

7.5. Ватьян М.Р., Капанадзе Н.И., Менабде Ш.Ш., Метревели А. З., Одикадзе М.Я., Серафимов В.К. 

Радиолокационный способ индикации    мощно-кучевых и кучево-дождевых облаков и расчет 

количества выпавших из них осадков. 

7.6.  Сванидзе Г.Г., Бегалишвили Н.А., Ватьян М.Р. О результатах оценки эффективности работ по 

искусственному увеличению осадков в исследовательской фазе проектов „Иори“ и „Паравани“. 

8. XXXII научная сессия ЗакНИИ. Тбилиси, 21-22 мая 1985 г. 
   8.1.  Бегалишвили Н.А., Сванидзе Г.Г. Результаты экспериментальных работ по искусственному 

увеличению осадков в горных районах в  Грузии. 

8.2. Сванидзе Г.Г., Бегалишвили Н.А. Экономическая оценка эффективности исследований, 

       выполняемых по проблеме искусственного увеличения осадков. 

9. IV WMO Scientific Conference on Modification. A. Joint WMO/JAMAP Symposium. Honolulu, Hawaii,  
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   USA. 1985, WMO/TD-N 53, PP/ 525-528. Svanidze G.G., Vatian M.R., Begalishvi N. A., Kuznetsov A.A.  

Karbatkin-zade G.Z., Ushintsev V.F. Results of experiments on precipitation artificial enhancement in 

mountain regions. 

10. XXXIII научная сессия ЗакНИИ. Тбилиси , 21-22 мая 1985 г. Сванидзе Г.Г., Бегалишвили Н.А.,  

Робиташвили Г.А., Ватьян М.Р. О результатах экспериментальных и опытно-производственных 

работ по увеличению осадков в Грузинской ССР. 

11. V Всесоюзний гидрологический сьезд. Ленинград, 1986. Сванидзе Г.Г. Водные ресурсы и водный    

      баланс. 

12.III Всесоюзнй семинар-совещание по Планирование и оценке эффективности работ по  

искусственному увеличению осадков.Тбилиси, 11-16 ноября 1986г. 

 12.1. Сванидзе Г.Г., Бегалишвили Н.А. О методике оценки еффективности воздействия в работах по 

увеличению осадков, приводимых на горных полигонах в Закавказья в XII пятилетке. 

12.2. Сванидзе Г.Г., Ватьян М.Р., Капанадзе Н.И. К оценке рандомизированных экспериментов в 

проекте увеличения осадков “Иори”. 

12.3. Ватьян М.Р., Капанадзе Н.И., Одикадзе М.Я., Цинцадзе Т.Н. Об учете естественной 

изменчивности полусуточных сумм осадков в оценках работ по воздействию на конвективные 

облака в бассейне реки Иори. 

12.4. Сванидзе Г.Г., Бегалишвили Н.А., Никогосян Г.Т., Смирнов Д.Е. О результатах работ по 

искусственному увеличению осадков в Закавказье. 

13. Научная конференция по проблеме развития производительных сил  горных областей. Тбилиси, 24 

декабря 1986 г. Сванидзе Г.Г., Ватьян М.Р.,Капанадзе Н.И. О статистической оценке результатов  

увеличения осадков в рандомизированных экспериментах проекта “Иори”. 

14. Всесоюзная конференция по активным воздействиям на гидрометеорологические процессы. Киев, 

17-21 ноября 1987 г. 

14.1. Сванидзе Г.Г., Бегалишвили Н.А., Робиташвили Г.А., Рухадзе И.И.,  Джапаридзе Н.Д.,  

         Шакарашвили В.Ш. Планирование работ по искусственному увеличению осадков в Закавказье. 

14.2. Ватьян М.Р., Робиташвили Г.А., Сванидзе Г.Г. К оценке климатических ресурсов  

         конвективной облачности, пригодных для воздействия в районах Восточной Грузии. 

       14.3. Сванидзе Г.Г., Бегалишвили Н.А., Ватьян М.Р. , Зорян З.А., Никогосян Г.Т., Цинцадзе Т.,Н.,  

           Шакарашвили В.Ш., Менабде Ш.Ш., Смирнов Д.Е. О методах и результатах оценки работ по 

           искусственному увеличению осадков в Закавказье. 

15. XXXVI майская научная сессия ЗакНИГМИ, Тбилиси, 18-19 мая 1989 г. Сванидзе Г.Г.,  

     Бегалишвили Н.А., Бериташвили Б.Ш., Ватиашвили М.Р., Мецхваришвили Т. Хачатурян Э.Г.,  

     Бахсолиани М. Г. Основные перспективы развития работ по активным воздействия на  

     гидрометеорологические процессы. 

16. V WMO Scientific Conference on Wea. Modification on Appl. Couch Physics. Beijing, China, 8-12 Mai  

1989. WMO/TD-N 269, vol. I, Geneva, 1989. Svanidze G.G., Begalishvi N. A., Beritashvili B.SH., 

Vatiashvili M.R.,. Robitashvili G.A., Ruchadze I.I. On planning methods and results of efficiency 

evolution  of precipitation enhancement projects in Transcaucasia. 

17. XXVII майская научная конференция ЗакНИГМИ, Тбилиси, 16-18 мая 1990 г. 

   17.1.  Бегалишвили Н.А., Бериташвили Б.Ш., Шакарашвили В.Ш. Результаты физико- статистической 

оценки рандомизированных экспериментов по искусственному увеличению осадков из 

конвективных облаков. 

       17.2. Бегалишвили Н.А., Шакарашвили В.Ш. Статистические моделирование рандомизированного   

                 эксперимента по воздействию на конвективные облака с целью искусственного увеличения 

осадков. 

18. XXVIII майская научная конференция ЗакНИГМИ, Тбилиси, 15-17 мая 1991 г. Ватиашвили М.Р.,  

   Капанадзе Н.И., Мирианашвили Н.Н. К оценке эффективности рандомизированных экспериментов 

   по ИУО на основе данных полусуточных осадков Иорского полигона по схеме „плавающей  

   мишени“. 

19. Всесоюзная конференция по активным воздействиям на гидрометеорологические процессы.  

Нальчик, 22-25 октября 1991г. Сванидзе Г.Г., Бегалишвили Н.А.., Бериташвили Б.Ш., Шакарашвили 

В.Ш. Сравнение результатов стастистического моделирования экспериментов по искусственному 

увеличению осадков с эмпирической оценкой их физической эффективности. 
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20. Всесоюзная конференция по активным воздействиям на гидрометеорологические процессы. 

Нальчик, 17-21 ноября 1991г. Азнаурян М.Г., Бегалишвили Н.А. Измерение осадков посредством 

метеорологического радиолокационного вычисленного комплекса (МРВК) в бассейне оз. Севан и 

возможности МРВК при проведении активных воздействий в бассейне. 

21. Georgian symposium for project development and conversion . May 15-18, Tbilisi, 1995. Svanidze G., 

Beritashvili B., Begalishvi N. Methods and Technology of the artificial regulation of precipitation for its 

enhancement and reduction of hail damage. 

22. Tbilisis geofizikuri observatoriis 150 wlisTavisadmi miZRvnili samecniero 

konferencia. Tbilisi, 11-13 oqtomberi, 1995 w. svaniZe g., begaliSvbili n,. 

beritaSvili b. aRmosavleT saqarTveloSi naleqTa xelovnuri gazrdis proeqtis 

Sesrulebis Sedegebi. 

 

sul 1977-1995 wlebSi Catarebul 22 konferenciaze, samecniero sesiasa da sxvadasxva 

Sexvedraze mosmenil iqna proeqtis 11 monawilis 35 moxseneba. 
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danarTi 5.   

proeqtis SemsrulebelTa sia. 
1 svaniZe givi  24 asitaSvili qeTevani 

2 qarcivaZe amirani  25 qvaCakiZe avTandili 

3 begaliSvili nodari  26 xomasuriZe mariami 

4 beritaSvili bakuri  27 robitaSvili mixeili 

5 barTiSvili iase  28 pataSuri jumberi 

6 RuduSauri SoTa  29 seTuriZe pavle 

7 baxsoliani murazi  30 doreuli neli 

8 cincaZe Tengizi  31 metreveli aza 

9 xurciZe aleqsandre  32 tomasiani elene 

10 giorgobiani Temuri  33 svaniZe Tamazi 

11 vaTiaSvili mixeili  34 gazaSvili avTandili 

12 robitaSvili givi  35 maRlaferiZe Tengizi 

13 kapanaZe naili   36 burduli fiqria 

14  SaqaraSvili vasili  37 burduli marika 

15  balarjiSvili giorgi  38 WeliZe gulqani (mzia) 

16  menabde SoTa  39  zurabiSvili ciuri 

17  beriZe turfa  40 kveselava nugzari 

18  wereTeli zaza  41 xvingia SoTa 

19  SaverdaSvili petre  42 ciskariSvili Samili 

20  mecxvariSvili Tamazi  43 wiklauri varlami 

21  Cxapelia mimoza  44 qajaia elguja 

22 beruCaSvili avTandili  45 ivaniSvili esma 

23 wiklauri viqtori  46 biCinaSvili qeTevani 

   47 xaCiZe eTeri 
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danarTi 6.  

nxg samuSaoTa ganaxlebis SemTxvevaSi gamosayenebeli 

teqnikuri saSualebebi 

  
suraTi დ6-1 r/l sadguri M`meteor 

735CDP10” 
suraTi დ6-2 Cexuri warmoebis amindis 

radari skySCANner 

 

 
 
 

   suraTi დ6-3. samecniero-teqnikuri centris `deltas~ warmoebis setyvis 
         sawinaaRmdego raketebis SK-6 –is Tanamedrove distanciuri marTvis  

  stacionaruli avtomaturi gamSvebi danadgari CD-26. 

 

 

    

suraTi დ6-4.  setyvasawinaaRmdego samuSaoebSi amJamad gamoyenebuli raketa SK-6. 

     (marcxniv konteinerSi, marjvniv –konteineris gareSe). 
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. suraTi  დ6-5. mesame Taobis avtomatizebuli saraketo kompleqsi 
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danarTi 7. 

specialuri terminebis ganmartebiTi leqsikoni  

 

aerologiuri zondireba _ atmosferoSi 40 km simaRlemde meteorologiuri 

elementebis (haeris temperatura da sinotive, qari, atmosferuli wneva) 

vertikaluri ganawilebis gazomva radiozondis saSualebiT. 

aerosinoptikuri monacemebi_ atmosferoSi didi teritoriis (regioni, kontinenti, 

naxevarsfero) Tavze meteorologiuri elementebis sivrculi ganawi-

leba, romelic saSualebs iZleva 40 km simaRlemde dadgenil iqnas 

ZiriTadi bariuli warmonaqmnebis (cikloni, anticikloni, atmosferuli 

frontebi, tropikuli qariSxlebi da sxv.) konfiguracia da moZraobis 

siCqare, agreTve mocemul teritoriaze calkeuli Rrublebisa da 

saRrublo sistemebis ganviTarebis SesaZlebloba. aRniSnuli 

monacemebis misaRebad saWiroa sxvadasxva. punqtebidan Catarebuli 

aerologiuri zondirebis masalebis erToblivi analizi. 

aramdgradoba _ atmosferoSi temperaturis vertikaluri ganawilebis iseTi 

SemTxveva, rodesac amomgdebi Zalis zegavleniT warmoiqmneba haeris 

aRmavali nakadi. 

gadametcivebuli (wyali, wveTi) _ uaryofiT temperaturaze Txevad fazaSi myofi 

wyali. minarevebis gareSe wylis mcire wveTebi atmosferoSi xSirad 

arseboben -20 ℃ temperaturamde. minarevebis Setanisas wveTebi iwyeben 

gayinvas -5℃ da ufro dabal temperaturaze. 

gazrdili amrekladobis zona _ RrubelSi r/l amrekladobis are, romelic 

SemosazRvrulia amave RrubelSi maqsimalur amrekladobaze erTi rigiT 

naklebi amrekladobis izokonturiT. 

grdemli _setyvasaSiS stadiaSi gadasuli mZlavri konveqciuri Rrublis grdemlis 

formis mqone zeda nawili, romelic yinulis kristalebisgan Sedgeba. 

Termiki _ atmosferoSi konveqciuri moZraobis Semqmneli ZiriTadi elementi, 

romelic warmoadgens garemosTan SedarebiT ufro Tbili haeriT 

dakavebul sferuli formis moculobas. kondensaciis donis miRwevis 

Semdeg Termiki, romlis diametri Cveulebriv ramdenime km-s Seadgens, 

iqceva konveqciuri Rrublis Semqmnel elementad. atmosferoSi 

RrubelTa ganviTarebisTvis xelSemwyobi pirobebis arsebobisas 

Termikebis erToblioba qmnis haeris aRmaval nakadebs, ris Sedegadac 

warmoiqmneba konveqciuri Rrublebi. 

izokonturi _ Rrublis radiolokaciur WrilSi Tanabari amrekladobis 

mniSvnelobaTa SemaerTebeli xazi, ae 

koagulacia _ RrubelSi wylis wveTebis an yinulis kristalebis urTierTSerwymis 

procesi, romelsac Tan sdevs saRrublo nawilakebis zomebis zrda da, 

saboloo jamSi maTi gamoyofa naleqebis saxiT. 

kondensacia _atmosferoSi arsebul aerozolur minarevebze wylis wveTebis 

warmoqmnis meqanizmi. am aerozolur nawilakebs Cveulebriv 

kondensaciis gulebs an kondensaciis birTvebs uwodeben. 

konveqciuri ujredi _ aRmaval TermikebSi wylis orTqlis kondensaciis Sedegad 

warmoqmnili konveqciuri Rrublis ZiriTadi struqturuli elementi, 

romelic saTanado pirobebSi SeiZleba gardaiqmnas wvimis an setyvis 

momcem mZlavr konveqciur Rrublad.  

mravalujrediani konveqciuri Rrubeli _ ramdenime ujredisgan Semdgari komple-

qsuri konveqciuri Rrubeli, romelSic ujredebi, SesaZlebelia gan-
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viTarebis sxvadasxva stadiaSi imyofebodes. aseTi tipis konveqciuri 

Rrubeli SeiZleba damoukidebladac viTardebodes da SeiZleba 

superujrediani Rrublis frontalur nawilsac warmoadgendes. 

randomizacia _ SemTxveviTi arCevanis principze agebuli gadawyvetilebis miRebis  

wesiგ 

reagenti _ qimiuri nivTiereba, romlis Setana RrubelSi iwvevs misi fazuri an 

koloiduri mdgomareobis darRvevas. pirvel SemTxvevaSi es aris 

makristalebeli reagenti (umetes SemTxvevaSi iodovani vercxlis AgI 

Semcveli nivTiereba), romlis nawilakebi uaryofiT temperaturaze 

iwvevs yinulis kristalebis gaCenas saRrublo wveTebis gayinvis an 

wylis orTqlis maTze sublimaciis gziT. Mmeore SemTxvevaSi es aris 

higroskopuli reagenti (umeteswilad sufris marili NaCl), romlis 

nawilakebi iwvevs maTze kondensaciis gziT wylis wveTebis warmoqmnas 

da am wveTebis Semdgom koagulaciur zrdas. 

sakomando punqti – Rrublebze zemoqmedebis Catarebis sakvanZo centri, romelSic 

Tavs iyris zemoqmedebisaTvis saWiro informacia, gaicema brZanebebi mis 

Casatareblad, miiReba gadawyvetilebamis Sesasruleblad an 

dasasruleblad, sainspeqcio jgufebis adgilebze gasagzavnad da sxva 

operatiuli saqmianobis sawarmoeblad. 
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