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sakvanZo sityvebi :fonuri  koncentracia, mZime liTonebi, mTavari ionebi, biogenuri 

elementebi, niadagebi, zedapiruli wylebi, zRvrulad dasaSvebi 

koncentracia, aqtiuri zemoqmedeba, ricxviTi integrireba, 

sinoptikuri situacia, mtveri, turbulentoba, adveqtiuri da 

adveqciuri gadatana. 

 

kaxeTis regionSi setyvis Rrublebze aqtiuri zemoqmedebis samuSaoebis ganax-

lebasTan dakavSirebiT garemos obieqtebSi (niadagi,wyali) gansazRvrulia  mZime me-

talebis da zogierTi damabinZurebeli ingredientis koncentraciebi. dadgenilia, 

rom gruntis wylebi xasiaTdeba maRali mineralizaciiT. aRiniSneba mTavari ioneb-

is maRali Semcveloba. xelovnur wyalsacavebSi ki mxolod amoniumis ionis Semcve-

loba aRemateba zRvrulad dasaSvebkoncentracias; mikrobiologiuri Tvalsazri-

siT sasoflo-sameurneo Camonadeni dabinZurebulia E-colil-iT. mZime liTonebis (maT 

Soris vercxlis) koncentracia wylebSi  umniSvneloa da arc erT SemTxvevaSi ar 

aRwevs Sesabamisi zdk-s mniSvnelobas. niadagSi ki mZime liTonebidan prioritetu-

li damabinZurebeli elementia spilenZi. amave dros zafxulis TveebSi mas aqvs 

zrdis tendencia zamTris TveebTan SedarebiT. niadagis zeda 0-10 sm-ian fenaSi da-

fiqsirebulia spilenZis maqsimaluri raodenoba, romelic daaxloebiT 10 zdk-s 

farglebSia, tyviis Semcveloba 2 zdk-s farglebSi meryeobs, vercxlis ki bevrad 

naklebia zdk-ze. 

kavkasiaSi atmosferuli pocesis ganviTarebis regionaluri modelis  gamoye-

nebiT da pasiuri minarevis gadatana-difuziis arastacionaluri samganzomilebiani 

gantolebis ricxviTi integrirebiT, Seswavlilia kaxeTis teritoriaze mtvris 

gavrceleba oTxi ZiriTadi sinoptikuri situaciisa da dabinZurebis stacionaluri 

wyaroebis SemTxvevebSi. MmodelirebiT miRebulia mtvris koncentraciis suraTebi, 

romlebic Tvisobrivad eTanxmebian fizikuri mosazrebidan gamomdinare  mtvris ga-

nawilebas.  

naCvenebia, rom atmosferos miwispira fenis 10 m zonaSi mtvris gavrcelebas 

gansazRvravs horizontaluri da vertikaluri turbulentoba. 100 m simaRleze 

mtvris gavrcelebaSi turbulentobasTan erTad mniSvnelovani wvlili Seaqvs adveq-

tiuri gadatanis procesebs, xolo  atmosferos sasazRvro fenis zeda nawilSi  up-

iratesi roli eniWeba mtvris adveqciur gadatanas.  

miRebuli Sedegebis saSualebiT SeiZleba ganisazRvros fonuri koncentraci-

ebis Semdegi mniSvnelobebi: qq. Tbilisisa da rusTavisaTvis mimdebare 20-30 kilo-

netriani arisaTvis fonur koncentraciad SeiZleba miviRoT 0.05 zdk, xolo sxva qa-

laqebisaTvis 0,01 zdk.  
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Sesavali 

 

 stiqiuri movlenebidan setyva erT-erTi yvelaze veragi mteria saqarTvelos 

soflis meurneobisaTvis. nax.1-ze warmodgenilia setyvian dReTa saSualo wliuri 

raodenobis ganawileba kaxeTis regionSi. 25-wliani iZulebiTi Sesvenebis Semdeg 

2015 wlis gazafxulidan saqarTveloSi amuSavda Rrublebze aqtiuri zemoqmedebis 

samsaxuri,romelsac amJamad samxedro samecniero-teqnikuri centri “delta” xel-

mZRvanelobs. moqmedebis principia setyvis Rrublebze saraketo sistemiT zemoqmede-

ba. raketebSi ganTavsebulia 400 grami vercxlis iodidi, romlis gafrqveva starti-

dan me-7 wm-ze iwyeba.startidan 41-e wm-ze ki raketa TviTlikvidacias ganicdis. Bbu-

nebrivia, ismis kiTxva: ramdenad saSiSia adamianis janmrTelobisa da garemosaTvis 

raketidan gafrqveuli reagenti? Tu gaviTvaliswinebT, rom dRes moqmedi setyvis 

sawinaaRmdego sistema iyenebs Tanamedrove tipis umarTav raketebs, romlebic 41-e 

wamze TviTlikvidacias ganicdian plastmasis korpusis sam adgilze afeTqebiT. sa-

varaudoa, rom qvemoT Zalze mcire zomis fragmentebi cviva, xolo raketaSi ganTav-

sebuli reagenti-vercxlis iodidi SedarebiT ufro ekologiuria, maSin dasmuli 

kiTxvis pasuxia – praqtikulad adamianis janmrTelobas da garemos am kuTxiT 

safrTxe ar emuqreba. da mainc, aucilebelia setyvis sawinaaRmdego samsaxuris am-

uSavebasTan erTad zemoqmedebis raionebSi mimdinareobdes garemos obieqtebis ek-

ologiuri monitoringi. 

 swored am problemas, konkretulad ki kaxeTis regionSi ekosistemebSi (niad-

agi, wyali) mZime liTonebis koncentraciebis gansazRvras exeba warmodgenili sa-

mecniero proeqti. Kkvleva dawyebulia 2014 wlidan, amdenad miRebuli SedegebiSeiZ-

leba CaiTvalos kaxeTis regionis ekosistemebSi (niadagi, wyali) mZime liTonebis 

fonur koncentraciebad, rasac momavalSi gamoviyenebT SedarebisaTvis. 

cnobilia, rom atmosferoSi mimdinare procesebi ganapirobeben warmoqmnili 

Sewonili nawilakebisa da mtvris gavrcelebis areals, rac udaod did rols as-

rulebs damaWuWyianebel nivTierebaTa gadatana-daleqvis procesSi.Aam kuTxiT naS-

romSikavkasiaSi atmosferuli pocesis ganviTarebis regionaluri modelis  gamoye-

nebiT da pasiuri minarevis gadatana-difuziis arastacionaluri samganzomilebiani 

gantolebis ricxviTi integrirebiT, Seswavlilia kaxeTis teritoriaze mtvris 

gavrceleba oTxi ZiriTadi sinoptikuri situaciisa da dabinZurebis stacionaluri 

wyaroebis SemTxvevebSi. Catarebulia ricxviTi eqsperimentebi. Eqsperimentebis miza-

ni iyo gamokvleuliyo kaxeTis regionSi beta- da gama - mezomasStabis atmosferu-

li procesebis ganviTarebis hidroTermodinamikuri Taviseburebebi da kinematikiT 

gamowveuli qalaqebSi gabneuli mtvris MmodelirebiT miRebulia mtvris koncentra-

ciis suraTebi, romlebic Tvisobrivad eTanxmebian fizikuri mosazrebidan gamomdi-

nare  mtvris ganawilebas.  

Catarebulma kvlevebma pasuxi gasca kaxeTis regionis meteorologiis mraval 

sakiTxs da warmoaCina sakiTxebi, romlebic moiTxoven Semdgom dazustebasa da ga-

umjobesebas. 
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 1.1kaxeTis regionis niadagebis mokle daxasiaTeba 

saqarTvelo patara qveyanaa, misi mTliani teritoria 69 700 km2-ia. igi 

gamoirCeva mdidari bunebiTa da mravalferovani landSaftiT. rTuli geologiuri 

da orografiuli pirobebi, araerTgvarovani klimati da mcenareTa safari 

ganapirobebs saqarTvelos niadagwarmoqmneli dedaqanebis da  niadagebis did 

mravalferovnebas. saqarTveloSi sul 49 niadagis tips gamoyofen [1]. dasavleT 

saqarTveloSi kolxeTis dablobze gavrcelebulia, Waobiani, lebian-Waobiani da 

ewer-lebiani niadagebi.  maRlob adgilebSi gvxvdeba yomrali da aluviuri 

niadagebi, xolo mTispira adgilebSi - calkeuli laqebis saxiT gavrcelebulia 

wiTelmiwebi. kidev ufro zeviT gavrcelebulia yomrali niadagebis zona romelic 

1800-1900 m simaRleze icvleba mTa-mdelos niadagebiT.  

bunebrivia landSaftis aseTi mravalferovneba ganapirobebs bunebriv 

wylebsa da niadagebSi mikroelementebis sxvadasxva Semcvelobas. qveviT mocemulia 

aRmisavleT  saqarTveloSi gavrcelebuli ZiriTadi niadaguri tipebis daxasiaTeba: 

neSompala karbonatuli niadagebi. gamoirCevian karbonatebis maRali 

SemcvelobiT da tute ares reaqciiT. pH maCvenebeli 7,7-8.0 farglebSia. Hhumusisa da 

saerTo azotis Semcveloba am niadagSi saSualo an gadidebuli raodenobiTaa da 

Sesabamisad humusi 3,93-6,07, saerTo azoti ki 0,27-0,28 %-is farglebSia. 

hidrolizuri azoti saSualo raodenobiTaa 7-15 mg 100 gr niadagSi, saerTo da 

moZravi fosforiT mcired an saSualod aris uzrunvelyofili. saerTo fosfori 

0,14-0,20 %, moZravi fosfori mcire an saSualo raodenobiTaa da 1,0-2,8 mg Seadgens 

100 gr niadagSi. saerTo da gacvliTi kaliumis Semcveloba am niadagSi gadidebuli 

an maRalia, saerTo 1,5-1,8 %-is, gacvliTi 25-42 mg 100 g niadagSi farglebSia, ris 

gamoc am niadagze kaliumiani sasuqebi efeqts ar iZlevian. am niadagebis maRali 

nayofierebis SesanarCuneblad saWiroa organuli da azot-fosforiani sasuqebis 

sistematuri Setana [2,3]. 

yavisferi niadagebi. es niadagebi fuZeebiT maZRaria, misi pH maCvenebeli 

7,0-7,4 farglebSia, karbonatebis Semcveloba 3,0-11,0 %. humusis raodenoba am 

niadagSi Zalze farTo farglebSi cvalobadobs da zogierT eqspoziciaze 2,3 % ar 

aRemateba, ufro xSirad ki saSualo 3-5 % raodenobiTaa. saerTo azotic farTo 

farglebSi cvalebadobs 0,13-0,38 %. HhumusiT Rarib niadagSi hidrolizuri azotis 

Semcveloba 6,6-8,1 mg ar aRemateba 100 g niadagSi, saSualod uzrunvelyofilSi 10,0 

mg-ze metia. saerTo da moZravi fosfori mcire, saSualo an gadidebuli 

raodenobiTaa. saerTo 0,09-0,24 %-is farglebSia, moZravi 2,15-4,38 mg Seadgens 100 g 

niadagSi. es niadagi gamoirCeva saerTo  kaliumis saSualo 1,5-2,0 % da gacvliTi 

kaliumis 25-40 mg 100 g niadagSi gadidebuli an maRali SemcvelobiT [2,3]. 

yavisferi niadagebi Raribia TuTiiT, mdidaria boriT, spilenZiT. 

kobaltiT saSualod aris uzrunvelyofili. miuxedavad imis, rom es niadagebi 

saSualo nayofierebiT gamoirCevian maRali mosavlis misaRebad aucilebelia 

organuli da mineraluri sasuqebis erToblivi gamoyeneba. 

mdelos yavisferi niadagebi. neitraluri an sust tute ares reaqciiT 

xasiaTdeba, romlis  pH maCvenebeli 7,1-7,4 farglebSia. fuZeebiT maZRaria, CaCO3 

raodenoba zeda fenaSi 2,0- 9,6 % farglebSia. es niadagebi mcire an saSualo 

humusian niadagebs miekuTvnebian, misi Semcveloba akumulaciur horizontSi 2,12-3,50 

%. es niadagi boriT, spilenZiT da kobaltiT uzrunvelyofilia. TuTias mcire 

raodenobiT Seicavs, rac ganpirobebulia am niadagSi karbonatebis SemcvelobiT da 

maT mier am elementis Zneladxsnad formaSi gadayvaniT. mdelos yavisferi 
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niadagebis fizikuri Tvisebebis gaumjobesebisaTvis didi yuradReba unda mieqces 

organuli sasuqebis gamoyenebas da sideratebis Tesvas. am niadagebze wamyvani 

roli ekuTvnis azotian sasuqebs [2,3]. 

ruxi yavisferi niadagebi. ruxi yavisferi niadagebi gamiorCevian dabali 

nayofierebiT, didi simkvriviT da tute ares reaqciiT. misi pH maCvenebeli 8,0-8,4 

farglebSi meryeobs, zedapiridanve karbonatulia. humusiT, saerTo azotiT da fos-

foriT Rarib kategoriis niadagebs miekuTvneba. humusis Semcveloba 2-3 % fargleb-

Sia, saerTo azoti 0,14-0,15%, saerTo fosfori 0,15-0,16 %. ruxi yavisferi niadagebi 

dabali nayofierebis mZime meqanikuri Sedgenilobis da damlaSebis gamo organuli 

da mineraluri sasuqebis  gamoyenebisa da sideratebis Tesvis gareSe ver uzrun-

velyofs sasoflo-sameurneo kulturebis saSualo mosavlis miRebas. am niadagebze 

gansakuTrebiT maRal efeqts amJRavneben azotiani da fosforiani sasuqebi [2,3].  

Savmiwisebri niadagebi. sakmaod maRali nayofierebiT gamoirCeva. 

axasiaTebs tute ares reaqcia. pH maCvenebeli 7,5-8,2 farglebSi meryeobs. humusis 

Semcveloba saxnav fenaSi maRalia da 3,88-7,0% farglebSi cvalebadobs, yamirze 12 

% aRwevs. saerTo azotis Semcveloba humusis Sesabamisad 0,2-0,5 % farglebSia. 

.hidrolizuri azoti saSualo raodenobiTaa 9-14 mg 100 gr niadagSi[2,3]. 

baris anu Cveulebrivi Savmiwebi. baris Savmiwa niadagebi gamoirCevian ma-

Rali bunebrivi nayofierebiT, neitraluri ares reaqciiT. humusisa da saerTo az-

otis maRali SemcvelobiT. Hhumusis raodenoba zeda akumulaciis horizontSi 6,6-

10,37 % farglebSia, saerTo azoti 0,38-0,48 %. am niadagis zeda fenaSi zogjer CaCO3 

ar moipoveba, qveda fenebi rogorc wesi karbonatulia. mikroelementebis moZravi 

formebidan mcire raodenobiT Seicaven manganums, molibdensa da TuTias da 

mxolod boriT arian uzrunvelyofili. Savmiwa niadagebze didi yuradReba unda 

mieqces fosforiani da im mikrosasuqebis gamoyenebas romelTa simcirec iqneba 

aRmoCenili [2,3]. 

damlaSebuli   niadagebi.  xasiaTdebian  adviladxsnadi  marilebis didi 

raodenobiT SemcvelobiT. arsebobs sustad, saSualod da Zlier damlaSebuli 

niadagebi.sustad damlaSebul niadagebSi mSrali naSTis odenoba 1%-s aRemateba, 

humusis Semcveloba 2-4% farglebSia, mTliani azoti - 0,14-0,18, mTliani fosfori - 

0,12-0,20, mTliani kaliumi-1,4% da meti. STanTqmis tevadoba 35-40 miligram 

ekvivalentia 100g niadagSi, STanTqmuli natriumi tevadobaSi 5%-ia, reaqcia susti 

tute [2,3,4]. 

bicobi niadagebi. xasiaTdebian araxelsayreli fizikuri TvisebebiT, tute 

ares reaqciiT, pH maCvenebeli 8,0-8.6 farglebSia. humusisa da sakvebi elementebis 

Semcveloba saSualo raodenobiTaa. humusis raodenoba 3,42-4,75 %. bicobi 

niadagebis araxelsayreli fizikuri Tvisebebis gasaumjobeseblad da nayofierebis 

asamaRleblad pirvel rigSi saWiroa moTabaSirebis Catareba. [2,3,4]. 

mTa-mdelos kordiani niadagebi. es niadagebi maRali potencialuri 

nayofierebiT da fuZeebiT aramaZRrobiT gamoirCevian. maTi pH maCvenebeli 5,1-5.24 

farglebSi meryeobs. humusis,  saerTo azotis, fosforis Semcveloba am niadagSi 

maRalia [2,3]. 

ekoqimiuri TvalTaxedviT garemos dabinZurebis ZiriTadi anTropogenuli 

wyaroebidan aRsaniSnavia transporti (44,4%), soflis meurneoba (27,4%), 

energetikisa (24,3%) da mrewvelobis (3,9%) seqtori. gansakuTrebul yuradRebas 

imsaxurebs benzinis Zravaze momuSave avtomanqanebi. maTze modis garemos 

globaluri dabinZurebis 40% da atmosferoSi moxvedrili anTropogenuli 

nivTierebebis 75-80%. didi qalaqebisa da avtotrasebis mimdebare teritoriebis 
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dabinZurebaSi maTi wili kidev ufro didia.gzispira raionebSi tyviis 

koncentracia niadagSi dasaSveb dozas ramdenime aTeuljer aRemateba [5]. radgan 

kaxeTi sasoflo-sameurneo regionia, aq xSirad gamoyeneba pesticidebi, maTi 

umetesobis ZiriTadi Semadgeneli komponenti spilenZia, romelic xvdeba haerSi, 

wyalSi, sakveb produqtebSi da adamianis organizmSi.spilenZi TiTqmis yvela saxis 

sursaTsa da sasursaTo nedleulSi gvxvdeba. igi maRali toqsikurobiT xasiaTdeba 

da aqtiurad reagirebs aminomJaveebTan da cilebTan, warmoqmnis mdgrad 

kompleqsebs, riTac arRvevs fermentebis katalizur funqcias. aRsaniSnavia is 

faqtic, rom ganisazRvreba iseTi mZime liToni, rogoricaa vercxli, romelic 

Sedis im reagentis SemadgenlobaSi (AgI), romelic amJamad gamoiyeneba setyvis 

sawinaaRmdego zemoqmedebis dros. es samuSaoebi aRniSnuli reagentiT daiwyo 2015 

wels. soflis meurneobis saministros monacemebis mixedviT es aris warmatebuli 

proeqti da is gagrZeldeba mravali wlis ganmavlobaSi. amitom ekosistemebSi 

gansazRvruli vercxlis koncentraciebi SeiZleba miviCnioT fonur mniSvnelobebad, 

rac metad mniSvnelovania Semdgomi kvlevebisaTvis. 

K          1.2.  kaxeTis regionis hidroqseli 

kaxeTis regionis mdinareTa didi nawili mTis tipis mdinareebs miekuTvneba. 

reliefis zedapiris danawevrebis gamo, ar gvxvdeba didi sigrZisa da auzis didi 

farTobis mqone mdinareebi. ivris zeganze gvxvdeba umTavresad mSrali xevebi, 

romlebSic wyali miedineba Tovlis dnobis da Tavsxma wvimebis dros.  

kaxeTis regionis mTavar mdinareebs warmoadgens mdinareebi alazani da iori, 

nax.1.1. 

wylis resursebiT mdidaria alaznis auzi (Sida kaxeTi), mis mezoblad 

mdebare ioris auzTan SedarebiT. aq wylis mTavar arterias md. alazani 

warmoadgens, romelsac orive mxridan mravali Senakadi erTvis. 

alaznis sigrZe 390 km-s Seagens, auzis farTobi - 11 800 kv.km-ia, wylis 

saSualo xarji - 98 kub.m/wm. md.alaznis wyliT sazrdooba Sereuli xasiaTisaa, 

gamoiyeneba sarwyavad. mdinare alazani saTaves iRebs kavkasionis samxreT kalTebze 

825 metris simaRleze, ori mdinaris, wiflovanisxevisa da samyuriswyalis 

SeerTebiT sof. yadorTan. erTvis mingeCauris wyalsacavs gare kaxeTis zeganis 

samxreT daboloebasTan. saerTo vardna 750 m, saSualo qanobi 2,15‰. teritoriidan; 

mniSvnelovani Snakadebia: md. yaraCai (56 km), md. najab-kobu (30km), md. jamparaCai (28 

km), md. kapuCai (36 km), md. ajiCai (28 km), md. kurmuxCai (55 km), md. yaraCai (27 km), md. 

agriCai (134 km) da md. Sirinsu (36 km).  

auzis zeda nawili, sigrZiT daaxloebiT 20 km, saTavidan q. axmetamde, 

mdebareobs kavkasionis qedis maRalmTian da saSualomTian zonaSi. auzis danarCeni 

nawili, sigrZiT daaxloebiT 330 km, q. axmetidan SesarTavamde, mdebareobs kaxeTis 

mTaTaSoriso dablobze.  

md. alaznis saSualo wliuri xarji, zemo qedis hidrosaguSagoze  95.1 m3/wm-

ia. alaznis h/s zemo qeddTan 2999,1 mln m3 Seadgens. 

alaznis auzi CrdiloeTidan da Crdilo-aRmosavleTidan SemosazRvrulia 

kavkasionis qediT. auzis dasavleTi sazRvari gadis kaxeTsa da mis samxreT 

gagrZeleba - gomboris qedze. auzis qveda nawils samxreT-dasavleTidan esazRvreba 

gare kaxeTis zegani.  

md.alazani mdinare sazrdoobs Tovlis, wvimisa da gruntis wylebiT. misi wylian-

obis reJimi xasiaTdeba gazafxulis Tovlis dnobiT gamowveuli wyaldidobiT, 

zafxul-Semodgomis wvimebiT gamowveuli wyalmovardnebiT da metnaklebad 

gamoxatuli zamTris wyalmcirobiT.Ggazafxul-zafxulis wyaldidobis periodSi 
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mdinaris Camonadeni Seadgens wliuri Camonadenis 65-72%-s (gazafxulze Camoedineba 

35-40%, zafxulSi 30-32%). Semodgomaze Camoedineba wliuri Camonadenis 20-23%, rac 

xSirad icvleba mdinaris wylianobis Sesabamisad da calkeul wlebSi utoldeba 

zafxulis Camonadens. zamTarSi Camoedineba mxolod 8-18%. 

 
 

nax.1.1. kaxeTis regionis ZiriTadi mdinareebi. 
 

 mdinare alazani gamoiyeneba irigaciuli da energetikuli daniSnulebiT. 

mdinare alazanze da mis Senakadebze arsebobs 23 irigaciuli arxi, maT Soris 3 

magistraluri da erTi didi satumbi sadguri. sxva arxebi lokaluri xasiaTisaa[6, 

7]. 

c  

Nnax1.2. md. alazani 
 

md.iori saTaves iRebs kavkasionis samxreT kalTaze, mwverval borbalosTan, 

zRvis donidan 2600 m. zemowelSi miedineba xeobaSi, Suawelze kveTs samgoris 

qvabuls da erTvis mingeCauris wyalsacavs. ioris sigrZe 320 km-ia, auzis farTobi - 

4650 kv.km, wylis saSualo xarji - 12 kub.m/wm (SesarTavidan 43 km-Si), saerTo vardna 

2520 metri, saSualo qanobi 7,9.  

md. ivris saSualo wliuri xarji dalis mTis wyalsacavTan 15.7 m3/wm-a. xolo 

md. ivris saSualo wliuri Camonadeni aseve dalis mTasTan 495,1 mln m3 Seadgens.  
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md.iors erTvis sxvadasxva rigis 509 Senakadi saerTo sigrZiT 1777 km. misi 

ZiriTadi Senakadebia md. xaSrula (sigrZiT 12km), sagome (18km), adedi (16km), gombori 

(13km), lafianxevi (10km), ragolanTwyali (12km), lakbe (32km) da ole (29km). maT Soris 

md. iors qvemo dinebaSi erTvis mxolod md. ole, romelic wlis xangrZlivi drois 

manZilze mSralia. masSi wyali Cndeba mxolod Tovlis dnobisa da intensiuri 

wvimebis periodSi.  

mdinare ioris auzis qveda nawili mdebareobs qarTl-kaxeTis zeganze, sadac 

misi reliefi xasiaTdeba zedapiris gluvi formebiT da SedarebiT dabali 

niSnulebiT. mdinare sazrdoobs Tovlis, wvimis da gruntis wylebiT. misi 

wylianobis reJimi bunebriv pirobebSi xasiaTdeba gazafxulis wyaldidobiT, 

zafxul-Semodgomis wyalmovardnebiT da zamTris mdgradi wyalmcirobiT. 

gazafxulze Camoedineba wliuri Camonadenis 40-44%, zafxulSi 27-33%, Semodgomaze 

16-17% da zamTarSi 8-14%.  

mdinare iori gamoiyeneba rogorc irigaciuli, ise energetikuli 

daniSnulebiT: irigaciuli daniSnulebis sionis wyalsacavi (md. ivris zeda welze) 

kompleqsuri emsaxureba agreTve 4 hidroeleqtrosadguris muSaobas. aseve 

kompleqsuri daniSnulebis dalis mTis wyalsacavi, romeclic dedofliswyaros 

teritoriaze mdbareobs.  amJamad ar funqcionirebs.  

ivris wyliT irwyvis 90 aT. ha-ze meti farTobi ivris zeganze. mdinareze 

agebulia ramdenime sarwyavi sistema, romelTagan mTavari samgoris zemo da qvemo 

magistraluri arxebi. Sua saukuneebis qarTuli wyaroebi iors uwodeben „mcire 

alazans“. 

md.ioris auzis Sua da qvemo weli (gare kaxeTi) SedarebiT Raribia. aq wylis 

resursebis ZiriTad wyaros md.iori warmoadgens, romelsac Sua da qvemo dinebaze 

arc erTi mniSvnelovani Senakadi ar erTvis. 

 

 
 

nax.1.3. md.iori (ujarmis cixesTan) 
 

kaxeTis regionSi didi mdinareebis wyalSemkreb auzSi arsebuli mdinareTa raodenoba, maTi 

saerTo sigrZe da simWidrove, mocemulia cxril 1.1- Si. 
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cxrili 1.1. kaxeTis regionis mdinareebis (iori, alazani) wyalSemkreb auzebSi mdinareebis 

raodenoba (mricxvelSi)  da maTi saerTo sigrZe (mniSvnelSi) 
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5
1
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0

0
 

1
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1
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0
0

 

2
0

1
-3

0
0

 

3
0

1
-5

0
0

 

iori 4650 
491 

1134 

13 

197 

4 

127 

   1 

320 

508 

1458  
0.31 

alazani 10800 
1694 

4047 

63 

937 

33 

1116 

4 

260 

1 

134 

 1 

351 

 1796          

6845 
0.63 

 

cxril 1.2-Si moyvanilia kaxeTis regionis didi mdinareebis ZiriTadi morfologiuri 

maxasiaTeblebi.  

 

cxrili 1.2. didi wyalSemkrebi mdinareebis ZiriTadi morfometriuli maxasiaTeblebi 

mdinare 

wyalSemkrebi auzis farTobi, 

km2 
mdinaris sigrZe, km 

mTliani 
საქართველოს 

ფარგლებში 
mTliani 

saqarTvelos 

farglebSi 

alazani 10 800 5 943 351 318 

iori 4 650 4 190 320 284 
   

mdinareTa Camonadenis formirebis ZiriTadi wyaroebia: 

- meteorologiuri faqtorebi _ atmosferuli naleqebi, mzis radiacia, haeris 

temperatura, wylisa da niadagis zedapiridan aorTqleba da sxv. 

-  auzis zedapiruli (bunebrivi pirobebi) faqtorebi _ wyalSemkrebi auzis 

geologiuri agebuleba, niadaguri da mcenareuli safari, reliefis danawevreba, 

hidrografiuli qselis ganviTarebis xasiaTi, tbebi, Waobebi, mdinaris sigrZe da 

daxriloba da sxv. 

meteorologiuri faqtorebi gadamwyvet rols asrulebs ama Tu im teritoriis 

wylianobis formirebaSi, mis wliur da teritoriul ganawilebaSi. xolo auzis 

bunebrivi pirobebi: niadagebi, mcenareuli safari, reliefis da sxv. mudmiv 

urTierTmoqmedebaSia. aRmosavleT saqarTvelos bunebrivi pirobebi gansxvavebulia 

dasavleT saqarTvelos bunebrivi pirobebisagan. es gansxvaveba kargad Cans rogorc 

reliefis, klimatur, niadagur-mcenareuli safaris gavrcelebaSi, aseve wylis 

resursebis mxrivac da misi agralur seqtorSi gamoyenebiT[6, 7]. 

kaxeTis regionis mdinareebis wylis reJimebi mravalferovnebiT xasiaTdebian. 

aq ZiriTadad Sereuli sazrdoobis tipis mdinareebia, raSic monawileoben wvimis, 

Tovlis, myinvarebis da miwisqveSa wylebi. ar gvxvdeba iseTi mdinareebi, romlebic 

erTi romelime wyaroTi sazrdooben, garda droebiTi nakadebisa, romlebic 

mxolod gazafxulze Tovlis dnobisa da Tavsxma wvimebis dros warmoiSobian. 

mdinareTa sazrdoobaSi ama Tu im wyaros monawileobis wvlili icvleba auzis 

simaRlis, klimatis Taviseburebisa da teritoriis geologiur agebulebis 

mixedviT. aq gamoiyofa mdinareTa reJimis sami tipi: 

1. mdinareebi - gazafxulis wyaldidobiT da Semodgomis wvimis wyalmovardnebiT.  
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2. mdinareebi - gazafxulis wyaldidobiT, tba-wyaroebis da wvimis wylebiT 

sazrdoobiT.  

3. mdinareebi - gazafxul-zafxulis wyaldidobiT. swored mdinareebis am tips 

miekuTvneba mdinareebi:  iori, alaznis zeda weli da maTi Senakadebi. 

md. alaznis saSualo wliuri xarji, zemo qedis hidrosaguSagoze  95.1 m3/wm-a, 

xolo md. ivris saSualo wliuri xarji dalis mTis wyalsacavTan 15.7 m3/wm-a. md. 

alaznis xarjebis oficialurad gamoqveynebuli monacemebis mixedviT saSualo 

Tviuri da wliuri xarjebi mravalwliur WrilSi, mocemulia cxr. 1.3-Si. 

alaznis saSualo wliuri Camonadeni h/s zemo qeddTan 2999,1 mln m3 , xolo 

md. ivris dalis mTasTan 495,1 mln m3. cxril 1.4-Si mocemulia mdinareTa saSualo 

Tviuri da wliuri Camonadenis moculobebis mniSvnelobebi. 

cxrili 1.3.  md. alaznisa da ioris  saSualo Tviuri da wliuri xarjebi (m3/wm) h/s-

is kveTebSi, mravalwliur WrilSi 

F 

km2 
I II III IV V VI VII VIII IX X XI XII weli 

alazani zemo qedi 

7450 50.0 52.6 82.4 149 173 158 110 73.5 79.4 86.2 69.9 58.1 95.1 

iori dalis mTa 

3780 7.62 8.55 14.4 28.6 33.8 29.8 17.1 12.1 10.8 9.49 8.70 7.48 15.7 
 

cxrili 1.4. md. alaznisa da ioris saSualo Tviuri da 

wliuri Camonadenis moculobebi mravalwliur WrilSi 

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

md. alazani-h/s zemo qedi; F=7450 km2; M0=12.8 l/wm km2; 

xarji Q0m3/wm 
50.0 52.6 82.4 149 173 158 110 73.5 79.4 86.2 69.9 58.1 95.1 

moculobaW106m3 
133.9 127.2 220.7 386.2 463.4 409.5 294.6 196.9 205.8 230.9 181.2 155.6 2999.1 

md. iori-dalis mTa; F=3780 km2; M0=4.15 l/wm km2; 
 

amave mdinareebis sxvadasxva ganmeorebadobis maqsimaluri xarjebi imave 

kveTebSi, mocemulia  cxril 1.5-Si. sxvadasxva uzrunvelyofis wylis minimaluri 

xarjebi ki -  cxril 1.6-Si. 

cxrili 1.5 md. alaznisa da ioris sxvadasxva ganmeorebadobis maqsimaluri 

xarjebi h/s-is kveTebSi 

 

cxrili 1.6. mdinareebis alaznisa da ioris sxvadasxva uzrunvelyofis minimaluri 

xarjebi h/s-is kveTebSi 

 

cxrili 1.7. md. alaznisa da ioris dedofliwyaros municipalitetis teritoriaze 

arsebuli sarwyavi sistemebi 

mdinare 
hidr/ 

saguSago 

F 
km2 

ganmeorebadoba, weli 

1000 100 50 20 10 5 

alazani zemo qedi 7450 2210 1240 1050 775 660 510 

iori dalis mTa 3780 2125 1195 1005 745 635 500 

mdinare 
hidr/ 

saguSago 

F 
km2 

uzrunvelyofa P % 

75 80 85 90 95 97 99 

alazani zemo qedi 7450 22.3 21.3 20.0 18.3 16.0 14.9 12.6 

iori dalis mTa 3780 4.04 3.46 2.88 2.26 1.51 1.15 0.62 
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cxrili 1.8. md. alaznisa da ioris dedofliwyaros municipalitetis 

teritoriaze arsebuli irigaciuli daniSnulebis wyalsacavebi 

 

 

 

 

 

 

 

 

 
 

1.3.zedapiruli wylebis hidroqimiuri daxasiaTeba 

     alaznis wyalSemkrebi auzis qvedawelze, wylis monitoringi warmoebda 

mxolod erT wertilSi - alazani-qvemo qeda. uaxlesi monacemebi misawvdomia 

mxolod 1985-1989 da 2002 wlebisTvis. monitorigis dros, Cveulebriv,  izomeboda 33 

fizikuri da qimiuri parametri.  

     zedapiruli wylis xarisxis monitoringi ar warmoebda md. ivris qvedawelze 

da Sesabamisad, monacemebi am mdinaris statusze ar arsebobs.  

     qvemo qedas samonitoringo sadgurze md. alaznis wylis xarisxi Semdeg 8 qimi-

ur komponentTan mimarTebaSi SeiZleba Sefasdes: BOD5,  NH4, NO3, NO2, PO4, Cu, Fe, DO. uax-

lesi monacemebi misawvdomia mxolod 1985-1989 da 2002 wlebisTvis. zemoaRniSnul 

wlebSi, md. alazans sof. qvemo qedas siaxloves Semdegi cvlilebebi axasiaTebda: 

BOD5-is koncentraciebi 0.81-3.90mg/l farglebSi (zdk udris 3mg/l); NH4 – 0.47-

1.21mg/l farglebSi (mdk - 0.39mg/l); NO3, NO2, PO4, koncentraciebi, ZiriTadad, ar 

Warbobda zdk-s da amdenad, Semdeg farglebSi iyo: NO3 – 0.48-1.89mg/l (zdk - 10mg/l); 

NO2 – 0.02-0.041mg/l (zdk - 1.0mg/l); da PO4 – 0.007-0.020mg/l (zdk - 3.5mg/l).  amave dros, 

mZime metalebis (Cu, Fe) koncentraciebic ar Warbobda zdk-s da Semdeg farglebSi 

iyo: Fe – 0.130.23 mg/l (zdk - 0.3mg/l) da Cu – 0.001-0.01 mg/l (zdk - 1.0 mg/l). am wlebSi 

wyalSi gaxsinili Jangbadis (DO) koncentraciebic damakmayofilebeli iyo da 4.48-

9.48mg/l farglebSi meryeobda (zdk - 4-6 mg/l).  

      zemoaRniSnulze dayrdnobiT SegviZlia davaskvnaT, rom 1985-1989 da 2002 

wlebisTvis wylis xarisxSi mniSvnelovani cvlilebebi ar SeiniSneboda, Tumca 

amoniumis koncentraciebi xsirad sWarbobda Sesabamis zdk-s.  

      rogorc ukve aRiniSna, md. alaznis qvedawelis wylis xarisxze ufro axali 

monacemebi ar arsebobs. Tumca, arsebul mmarTvel Zalebze (seqtorul saqmianobeb-

ze) da bunebriv wylebze arsebuli zewolebidan gamomdinare, SesaZlebelia vivara-

udoT, rom md. alaznisa da misi Senakadebis wyali ZiriTadad dabinZurebuliiyos 

organuli nivTierebebiT, biogenuri nivTierebebiT gadaumuSavebeli sakanalizacio 

wylebidan, agreTve - legaluri da aralegaluri nagavsayrelebidan da sasoflo-

sameurneo savargulebidan, sadrenaJe da saniaRvre wylebidan. 

wyalaRebis wyar-

os dasaxeleba 

sarwyavi  sistemis  

dasaxeleba 

morwyvis    

meTodi 

sarwyavi far-

Tobi ha-Si 

 

SeniSvna 

md.iori TeleTwylis meq. aweviT 1946 უმოქმედო 

md.iori kuSisxevis meq. aweviT 3970 უმოქმედო 

md.ალაზანი ziliCis meq. aweviT 9648 უმოქმედო 

md. alazani qv. alaznis TviTdinebiT 1815 მოქმედი 

wyalsacavis  

dasaxeleba 

Sevsebis   

meTodi 

Sevsebis 

წyaro 

moculoba mln. m3  

SeniSvna mTliani sasargeblo 

dalis mTis Tv.dinebiT iori 180.0 140.0 ar muSaobs 

yuSisxevis Casasxmeli iori 5.00 4.00 ar muSaobs 

kranWisxevis Casasxmeli iori 1.90 1.20 ar muSaobs 

TelaTwylis Casasxmeli iori 1.30 1.20 ar muSaobs 

mwarewylis Casasxmeli iori 1.50 1.30 ar muSaobs 

ziliCis Casasxmeli alazani 4.50 4.00 ar muSaobs 
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cxrili 1.9. BOD5-is saSualo maravalwliuri koncentracia 

weli 
BOD5(mg/l) 

maqsimaluri saSualo 

1985 1.85 1.00 

1986 1.41 0.86 

1987 2.90 1.09 

1988 6.02 3.70 

1989 6.02 3.90 

2002  0.81 
 

cxrili 1.10. amoniumis ionis saSualo maravalwliuri koncentracia 

 

 

 

 

 

 

 

 

 

 

cxrili 1.11 nitrat-ionis saSualo maravalwliuri koncentracia 

 

 

 

 

 

 

 

 

 
 

cxrili 1.12.  nitrit-ionis saSualo maravalwliuri koncentracia 

 

weli 
nitriti, NO2/N  (mg/l) 

maqsimaluri saSualo 

1985 0.108 0.020 

1986 0.177 0.023 

1987 0.120 0.041 

1988 0.067 0.032 

1989 0.033 0.023 

2002  0.033 

weli 
nitrati, NO3/N  (mg/l) 

maqsimaluri saSualo 

1985 2.75 1.42 

1986 4.25 1.89 

1987 2.35 0.96 

1988 1.25 0.62 

1989 0.55 0.48 

2002  0.75 

weli 
amoniumi, NH4/N (mg/l) 

maqsimaluri saSualo 

1985 2.61 0.79 

1986 1.14 0.82 

1987 1.58 0.75 

1988 2.33 1.21 

1989 1.65 0.95 

2002  0.47 
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cxrili 1.13.  fosfat-ionis saSualo maravalwliuri koncentracia 

weli 
fosfati, PO4 (mg/l) 

maqsimaluri saSualo 

1985  0.033  0.020  

1986  0.050  0.020  

1987  0.040  0.020  

1988  0.030  0.011  

1989  0.010  0.007  

2002   0.020  

 

cxrili1.14. spilenZis ionis saSualo maravalwliuri koncentracia 

 

 

 

 

 

 

 

 

 

 

cxrili 1.15. rkinis ionis saSualo maravalwliuri koncentracia 

 

 

 

 

 

 

  

 

 

 

cxrili 1.16. gaxsnili Jangbadis saSualo maravalwliuri koncentracia 

 

 

 

 

 

 

 

 

 

 

 

 

 

weli 
spilenZi, Cu (mg/l) 

maqsimaluri saSualo 

1985 0.012 0.005 

1986 0.040 0.007 

1987 0.002 0.001 

1988 0.009 0.002 

1989 0.007 0.003 

2002  0.020 

weli 
rkina, Fe (mg/l) 

maqsimaluri saSualo 

1985 0.48 0.21 

1986 0.35 0.22 

1987 0.48 0.23 

1988 0.22 0.13 

1989 0.22 0.14 

2002  0.15 

weli 

gaxsnili Jangbadi 

(mg/l) 

maqsimaluri saSualo 

1985 6.57 4.48 

1986 7.54 5.55 

1987 7.48 4.75 

1988 10.11 7.81 

1989 11.0 9.48 

2002 - 8.76 
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cxrili 1.17. mTavari ionebis saSualo maravalwliuri koncentracia 

mdinare/normativi pH 
mg/l 

indeqsi 
Cl- SO4

2- HCO3
- Na+ K+ Ca2+ Mg2+ Σ 

iori 8.05 3.1 20.3 152 6.6 1.1 42 7.1 240.25 CCa
II 

alazani 7.96 11.5 52.3 177 24.9 1.7 43.8 12.1 331.26 CCa
II 

zdk 6.5-8.5 350 500 1000 200 50 200 100 - - 
 

iori da alazani miekuTvneba mtknar  sulfaturi klasis kalciumis jgufs. 

yvela komponenti zdk-ze naklebia. 
 

cxrili 1.18. azotis naerTebi saSualo maravalwliuri koncentracia Yyvela 

komponenti zdk-ze naklebia. 

mdinare/normativi 
mg/l 

NH4
+ NO2

- NO3
- 

iori 0.015 0.05 2.5 

Alazani 0.01 0.02 3.1 

Zdk 2.5 0.1 45 

 

cxrili 1.19. gaxnili Jangbadi, Jbm, Jqm da zogierTi mZime metali saSualo 

maravalwliuri koncentracia 

mdinare/normativi 

mg/l 
Jbm, 

mgO2/l 

Jqm, 

mgO2/l Pb Cu Fe Zn Cd 
gaxsnili 

Jangbadi 

iori 0.01 0.05 0.05 3 0 4.6 3 25 

alazani 0.01 0.05 0.05 2 0 5.5 2 18 

zdk 0.01 1 0.3 5 0.001 <4 4 30 
 

yvela komponenti zdk-ze naklebia, Tumca iori ufro metad dabinZurebulia 

rogorc mZime liTonebiT, ise saerTo organuli nivTierebebiT. 

 

1.4. zedapiruli wylebisa da niadagis qimiuri analizis Sedegebi 

         kaxeTis regionSi Catarebulia zedapiruli wylebis da niadagebis qimiuri 

analizi maTSi damabinZurebel nivTierebaTa koncentraciebis gansazRvris mizniT. 

gansakuTrebuli yuradReba eqce4oda am ekosistemebSi mZime liTonebis SEmcvelobas. 

siRnaRis municipalitetSi - sof. Zveli anagis teritoriaze SevarCieT 

xelovnuri wyalsacavebis (Zveli da axali, sadac xdeba sxvadasxva jiSis Tevzebis 

moSeneba-karpi, btyel¬Subla, alaznis loqo da sxva), sasoflo-sameurneo 

Camonadenis da gruntis wylis sinjebis aRebis adgilebi. sinjebis aReba moxda 

Semdegi wertilebidan: sasoflo-sameurneo Camonadeni, axali wyalsacavi, Zveli 

wyalsacavi, gruntis wylis da qvemo alaznis sarwyavi arxis wyali. qvemo alaznis 

sarwyavi arxis wyali zamTris TveebSi iketeba, amitom sinjis aReba ver moxerxda. 

Zveli da axali wyalsacavebi ivseba qvemo alaznis sarwyavi arxis wyliT, romelic 

maragdeba md.alaznis wyliT. 

SerCeuli wyalsacavebis garSemo 20 m-is dacilebiT sxvadasxva 

adgilebi¬dan moxda niadagis nimuSebis aReba 0-10, 10-20; 0-20, 20-40, 40-60, 60-80 da 80-

100 sm siRrmeze.analogiuri samuSaoebi Catarda gurjaanis municipalitetSi. 

SerCeul iqna xelovnuri wyalsacavi, sof.axaSnis teritoriaze, sadac xdeba 

kalmaxis moSeneba. wyalsacavi ivseba aleqsandres wyaros wyliT. aReba, 
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wyalsacavidan 20 m-s dacilebiT moxda niadagis nimuSebis aReba igive siRrmeebze 

(cxr.1.20). 

cxrili 1.20 alaznis velis xelovnuri wyalsacavebis, sasoflo-sameurneo 

Camonadenis da gruntis wylis fizikur-qimiuri da hidroqimiuri analizis Sedegebi 

[8]Tebervali, 2016 w 

# 
gazomili 

parametrebi 
zdk 

siRnaRi, sof.Zveli anaga gurjaani 

ax
al

i 

w
ya
l
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i 
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w
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s
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o
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i 
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x
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i 

w
ya
l
s
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av
i 

1 temperatura, 0C  6.2 6.3 6.5 7.0 6.8 

2 suni, bali  0 0 0 0 0 

3 gamWirvaloba, sm  11 10 12 11 10 

4 pH 6.5-8.5 8.22 8.21 6.58 8.12 8.42 
5 karbonati, mg/l  3.0 3.3 - 2.9 3.1 

6 
naxSirorJangi,  
mg/l     

 - - 0.88 - - 

7 
hidrokarbonati, 
mg/l 

 217.16 146.40 746.6 113.2 155.4 

8 sixiste, mgeqv./l  3.92 4.22 11.53 5.24 3.22 
9 amoniumi, mgN/l  0.39 0.562 0.684 - 0.496 0.368 
10 kalciumi, mg/l 180 55.78 55.40 131.4 65.46 51.23 
11 magniumi, mg/l  13.78 17.69 60.5 15.61 14.12 

12 
eleqtrogamtarob
a, μsms/cm 

 999 887 6030 520.2 645.3 

13 
gaxsnili 
Jangbadi, mg/l 

 6.95 6.01 - 8.5 9.1 

14 Jbm5,mg/l 6.0 4.25 5.75 - 6.0 5.46 
15 nitrati, mgN/l 1.0 <0.001 <0.001 0.267 1.223 0.562 
16 nitriti, mgN/l 10.0 0.003 0.006 - 0.025 0.014 
17 fosfati, mg/l 3.5 0.063 0.020 - 0.124 0.095 
18 ftori, mg/l  0.107 0.133 1.229 0.111 0.075 
19 bromi, mg/l  0.328 0.135 - 0.325 0.124 
20 sulfatebi, mg/l 500 396.26 606.59 3160.8 324.62 415.34 

21 qloridebi, mg/l 350 41.95 40.83 528.9 37.94 35.61 

22 natriumi, mg/l 200 64.0 280.0 580.0 46.5 36.5 

23 kaliumi, mg/l  2.6 4.5 2.7 2.1 1.9 

24 
mineralizacia, 
mg/l  

791.55 1051.2 5212.3 599.55 678.45 

25 spilenZi, mg/l 1.0 0.0058 0.0044 0.0042 0.0041 0.0029 

26 tyvia, mg/l 0.03 0.0016 0.0036 0.0024 0.0069 0.0017 

27 vercxli, mg/l 0.05 0.0006 0.0006 0.0003 0.0003 0.0002 
 

rogorc cxrili 1.20-dan Cans wyalsacavebis wylis pH odnav tutea, meryeobs 

8,12-8,42 farglebSi. bunebrivi wylebis erT-erTi ZiriTadi maCvenebeli aris pH, 

romelic bunebrivi Tu anTropogenuli faqtorebis mixedviT sakmaod cvladia. igi 

gansazRvravs Jangva-aRdgeniT potencials da maszea damokidebuli wylis 

TviTgawmendis unari. 
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mineralizacia axal wyalsacavSi Seadgens 791,55 mg/l, xolo ZvelSi - 1051,2 

mg/l. gaxsnili nivTierebebis mixedviT (mg/l-iT) wyalsacavebi miekuTvnebian zomier 

(500-1000 mg/l) da maRal (>1000-ze) mineralizaciis mqone wylebs [5]. xolo sasoflo-

sameurneo Camonadenis mineralizacia gacilebiT naklebia da tolia 599,55 mg/l. 

gurjaanis wyalsacavis wyalSi wylis mineralizacia siRnaRis raionis 

wylebTan SedarebiT SedarebiT naklebia, Tebervlis Tvis monacemebiT 

mineralizacia Seadgens 678,45 mg/l-s.  

rac Seexeba gruntis wylebs, misi mineralizacia gacilebiT metia yvela 

wyalsacavis mineralizaciaze (5212,3 mg/l) da is miekuTvneba maRal 

mineralizirebul wylebs. amave dros aRsaniSnavia is faqtic, rom alaznis velze 

gruntis wyali amosulia maRla 1,5-2,5 m-mde da SesaZlebelia maTi Sedineba 

wyalsacavis wylebSi. 

rogorc cxr. 1.20-dan Cans, aRiniSneba natriumis, qlorisa da sulfatebis 

ionebis maRali Semcveloba, rac imis maCvenebelia, rom wyalsacavebi gaSenebulia 

damlaSebul niadagebze. 

biogenuri nivTierebebidan mxolod amoniumis ionebi aRematebian Sesabamis 

zRvrulad dasaSveb koncentracias da aRniSnul wylebSi meryeobs 0,368-0,684 mg/l-s 

farglebSi. amave dros SeiniSneba tendencia, rom amoniumis ionebi ufro meti 

raodenobiT aris Zvel wyalsacavSi, vidre axalSi, xolo gurjaanis wyalsacavSi 

ar aRemateba zRvrulad dasaSveb koncentracias. 

rac Seexeba mZime liTonebis Semcvelobas wyalsacavebis wylebSi, isini normis 

farglebSi dafiqsirda da am mxriv dabinZurebas ar aqvs adgili. 

 

cxrili 1.21. xelovnuri wyalsacavebis, gruntis wylis da sasoflo-sameurneo 

Camonadenis mikrobiologiuri analizis Sedegebi [9] 02.2016 w.  

 

wylis dabinZurebis Sedegad icvleba misi fizikuri Tvisebebi (feri, suni, 

simRvrive), qimiuri Sedgeniloba (organuli da biogenuri nivTierebebi, mZime 

liTonebi da sxv), mikroflora. wylis baqteriologiur sisufTaves afaseben 

nawlavis Cxirebis (E-coli) raodenobiT 1 litr wyalSi. koli indeqsis maRali 

mniSvneloba wylis fekaluri dabinZurebis maCvenebelia. cxr.1.21-Si mocemulia 

mikrobiologiuri analizis Sedegebi, saidanac Cans, rom Zveli wyalsacavis wyali 

dabinZurebulia da E-coli-i Seadgens 1,4 zdk-s, xolo sasoflo-sameurneo CamonadenSi 

SedarebiT ufro maRalia da Seadgens 2 zdk-s.   

gazomili  

parametrebi 
Zdk 

siRnaRi, sof.Zveli anaga gurjaani 

s.axaSnis 

xelovnur

i 

wyalsacav

i 

axali 

wyalsacav

i 

Zveli 

wyalsacav

i 

grunti 

wyali  

sasoflo-

sameurneo 

Camonadeni 

totaluri 

koliformebi 

 

1 dm3-Si 
8 000 9 000   5 200     10 200       6 000 

E-coli 1 dm3-Si 5 000 7 000   3 400       9.800       4 500 

fekaluri 

streptokoke

bi 

1 dm3-Si   600  750     540 850  340 
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laboratoriaSi Camotanili niadagis nimuSebi damuSaveba moxda qimiuri 

analizebisaTvis: gaSroba, dafxvna-daqucmaceba, dafqva, gacra da a.S. 

niadagis nimuSebSi 0-10 da 10-20 sm siRrmeze moxda mZime liTonebis  

(Cu, Pb, Ag) gansazRvra. cxr. 1.22-Si mocemulia analizis Sedegebi. 
 

cxrili 1.22. xelovnuri wyalsacavebis mimdebare teritoriebis niadagis 

nimuSebSi Cu, Pb, Ag Semcveloba [10] Tebervali, 2016 w. 

 

rogorc cxr.1.22-dan Cans spilenZis Semcveloba zeda 0-10 sm-ian fenaSi Seadgens 

59,53 mg/kg, xolo qveda 10-20 sm-ian fenaSi Seadgens 29,72 mg/kg-ze. gurjaanis 

niadagbSi misi Semcveloba Sesabamisad Seadgens 21,45-27,68 mg/kg. 
 

cxrili  1.22 a. alaznis velis xelovnuri wyalsacavebisa da sasoflo-sameurneo 

Camonadenis wylis fizikur-qimiuri da hidroqimiuri analizis Sedegebi maisi, 2016 

w. 

# ingredientebi  
siRrme,    

sm 

Cu Pb Ag 

mg/kg 

1 siRnaRi, s.Zveli anaga  
0-10 59.53 14.05 0.53 

10-20 29.72 8.63 0.24 

2 gurjaani, s.axaSeni 
0-10 21.45 5.45 0.51 

10-20 27.68 5.72 0.24 

# 
gazomili 

parametrebi 
zdk 

siRnaRi, sof.Zveli anaga gurjaani 

ax
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i 
w
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1 temperatura, 0C  12.4 12.5 12.3 11.8 12.0 11.6 

2 gamWirvaloba, sm  9 6 7 7 9 8 

3 pH 6.5-8.5 7.64 7.54 7.41 7.49 6.88 7.44 

4 
eleqtrogamtarob

a,  μsms/cm 
 289 528 486 658 219 428 

5 
mineralizacia, 

mg/l 
 284.72 527.28 502.36 660.24 209.52 442.30 

6 karbonati, mg/l  - - - - - - 

7 
naxSirorJangi, 

mg/l 
 2.0 3.0 2.7 1.32 2.11 2.23 

8 marilianoba, ppt  0.13 0.25 0.24 0.26 0.10 0.20 

9 sixiste, mg.eqv/l  2.47 4.27 4.20 7.86 2.42 5.67 

10 amoniumi, mgN/l 0.39 0,569 0,541 0,685 0,452 0,421 0,401 

11 nitriti, mgN/l 1.0 0.424 0.018 0.006 0.016 0.060 0.016 

12 nitrati, mgN/l 10.0 0.715 0.033 0.003 1.094 0.446 3.032 

13 fosfati, mg/l 3.5 0.160 0.435 0.022 0.031 0.020 0.025 

14 sulfatebi,  mg/l 500 75.18 233.91 237.40 387.85 15.63 46.22 
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spilenZis Semcveloba klarkSi Seadgens 47, xolo niadagSi misi saSualo 

Semcveloba  - 20 mg/kg. rogorc miRebuli Sedegebidan Cans, spilenZis Semcveloba 

aRemateba rogorc klarkis, ise niadagSi mis saSualo Semcvelobas. gurjaanis 

niadagebSi spilenZis Semcveloba naklebia Zveli anagis niadagebTan SedarebiT. 

tyviis Semcveloba mxolod zeda 0-10 sm-ian fenaSi aRemateba mis saSualo 

mniSvnelobas niadagSi. vercxlis Semcveloba normis farglebSia. rac Seexeba 

tyvias, misi klarkSi Semcveloba Seadgens 16 da niadagSi misi saSualo Semcveloba 

-10 mg/kg-ze. amrigad, tyviis raodenoba s.Zveli anagis niadagebis mxolod zeda 

fenaSi aRemateba niadagSi mis saSualo Semcvelobas (14,05mg/kg). 

meore kvartalSi 25-31 maiss Catarda eqspediciuri samuSaoebi sakvlev regionSi. 

moxda wylis sinjebis  da niadagis nimuSebis aReba SerCeuli obieqtebidan. wylis 

sinjebSi mobiluri aparatis saSualebiT moxda adgilze gazomvebis Catareba. 

laboratoriaSi ki ganisazRvra danarCeni  analizebi. cxril 1.22 a, 1.23 da 1.24 - Si  

mocemulia analizis Sedegebi. 

 

cxrili 1.23. xelovnuri wyalsacavebisa da sasoflo-sameurneo Camonadenis   

mikrobiologiuri analizis  Sedegebi 05.2016 w 

erTeul
i 

siRnaRi, sof.Zveli anaga gurjaani 
axali 

wyalsacavi, 
SesasvlelTa

n 

axali 
wyalsacavi

, SuaSi 

Zveli 
wyalsacav

i 

sasoflo-
sameurneo 
Camonaden

i 

axali 
wyalsacav

i 

s.axaSnis 
xelovnuri 
wyalsacav

i 
totaluri koliformebi 

1 dm3-Si 7500 8500 9000 6500 7000 6200 

E-coli 
1 dm3-Si 6500 5500 3000 4500 4000 3200 

fekaluri streptokokebi 
1 dm3-Si 500 450 300 500 350 300 

 

 

 

 

 

 

 

15 qloridebi, mg/l 350 5.82 34.43 37.33 20.18 2.36 8.76 

16 ftori, mg/l  0.138 0.259 0.192 0.112 0.144 0.386 

17 
hidrokarbonatebi, 

mg/l 
 124.44 173.24 170.8 180.56 122.0 313.54 

18 kaliumi, mg/l  0.9 2.0 2.2 1.2 1.1 1.4 

19 natriumi, mg/l 200 11.5 40.5 42.5 28.5 5.5 18.5 

20 kalciumi, mg/l 180 31.10 54.38 54.02 105.75 35.08 78.08 

21 magniumi, mg/l  11.22 18.92 18.27 31.47 8.14 21.60 

22 
siliciumJava, 

mg/l 
 7.1 13.2 12.2 14.2 8.1 10.1 

23 spilenZi,  mg/l 1.0 0.0043 0.0039 0.0048 0.0057 0.0033 0.0041 

24 tyvia,  mg/l 0.03 0.0016 0.0023 0.0012 0.0019 0.0021 0.0015 

25 vercxli,  mg/l 0.05 0.0002 0.0003 0.0002 0.0004 0.0003 0.0003 
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cxrili 1.24. xelovnuri wyalsacavebis mimdebare teritoriebis niadagis 

nimuSebSi Cu, Pb, Ag Semcveloba 

05.2016 w. 

 

 

 

 

 

 

 

suraTi 1.4. siRnaRis raionis sof.Zveli anagis niadagis nimuSebSi 

mZime liTonebis Semcveloba (Tebervali, maisi-2016) 
 

 

suraTi 1.5. gurjaanis raionis sof.axaSnis niadagis nimuSebSi 

mZime liTonebis Semcveloba (Tebervali, maisi-2016) 

 

rogorc suraTi 1.4 da 1.5-dan TvalnaTliv Cans, niadagSi mZime liTonebis 

Semcvelobis cvaleba¬doba Teberval - maisis TveebSi.  aRsaniSnavia is faqti, rom 

Seswavlili mZime liTonebidan  pri¬oritetuli gamabinZurebeli elementi 

spilenZia, amave dros niadagis zeda 0-10 sm fenaSi dafiqsirebulia misi 

maqsimaluri raodenoba.  

analogiuri samuSaoebi Catarda 2016 wlis me-3 da me-4 kvartalSi (cxr.1.25-1.16). 

 

# ingredientebi siRrme, sm 
Cu Pb Ag 

mg/kg 

 

    1 

siRnaRi, sof.Zveli 

anaga 

0-10     60.86      16.25      0.23 

10-20     30.25       9.56       0.21 

 

    2 
gurjaani s.axaSnis  

0-10     22.14        4.56       0.45 

10-20      28.56 4.23       0.20 
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cxrili 1.25. alaznis velis zedapiruli wylebisa da  gruntis wylis  fizikur-

qimiuri da hidroqimiuri analizis Sedegebi. agvisto, 2016w 

# dasaxeleba ზდკ 

siRnaRi, sof.Zveli anaga gurjaani 
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1 temperatura, 0C  22.0 22.5 22.8 22.5 22.1 23.0 23.5 

2 gamWirvaloba, sm  10 10 9 8 9 11 10 

3 
pH 

6.5-

8.5 
8.02 8.12 7.45 7.22 8.05 7.51 7.50 

4 
eleqtrogamtaroba

,  μsms/cm 
 522 543 602 612 341 11522 521 

5 
mineralizacia, 

mg/l 
 582.4 595.12 584.14 522.08 

299.1

3 

12958.

0 
487.30 

6 karbonati, mg/l  1.23 1.35 - - - - - 

7 
naxSirorJangi, 

mg/l 
 - - 2.2 1.45 2.09 6.34 1.33 

8 marilianoba, ppt  0.31 0.33 0.29 0.38 0.20 1.89 0.20 

9 sixiste, mg.eqv/l  3.32 4.02 3.17 2.81 2.29 20.22 4.64 

10 amoniumi, mgN/l 0.39 0.735 0.746 0,654 0,555 0,439 0.624 0,435 

11 nitriti, mgN/l 1.0 0.125 0.132 0.251 0.116 0.114 <0.001 0.111 

12 nitrati, mgN/l 10.0 1.423 2.025 1.025 1.412 2.025 0.061 2.489 

13 fosfati, mg/l 3.5 0.122 0.178 0.161 0.142 0.099 <0.001 0.088 

14 
sulfatebi,  mg/l 

500 322.21 333.82 299.89 311.25 39.48 
1365.8

7 
74.20 

15 qloridebi, mg/l 350 40.21 45.01 22.78 19.45 11.08 297.24 11.05 

16 ftori, mg/l  0.148 0.111 0.147 0.147 0.088 1.105 0.127 

17 
hidrokarbonatebi, 

mg/l 
 181.5 192.24 174.12 180.22 129.0 253.76 314.08 

18 kaliumi, mg/l  1.1 2.1 1.1 1.4 1.1 6.0 1.3 

19 natriumi, mg/l 200 45.6 40.9 15.5 31.5 8.5 350.0 20.5 

20 kalciumi, mg/l 180 74.12 74.38 69.11 85.41 36.04 295.22 69.15 

21 magniumi, mg/l  15.14 17.15 16.45 18.07 9.48 66.08 19.21 

22 
siliciumJava, 

mg/l 
 9.5 10.2 10.1 9.2 8.1 11.5 9.5 

23 
spilenZi,  mg/l 

1.0 0.0122 0.0133 0.0147 0.0163 
0.014

6 
0.0220 0.0135 

24 
tyvia,  mg/l     

0.03 
0.0068 0.0089 0.0079 0.0064 

0.005

5 
0.0012 0.0022 

25 
vercxli,  mg/l 

0.05 
0.0002 0.0002 0.0001 0.0002 

0.000

2 
0.0001 0.0002 
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cxrili 1.26.  alaznis velis zedapiruli wylebisa da  gruntis wylis    

mikrobiologiuri analizis  Sedegebi agvisto, 2016 w. 

 

cxrili 1.27. xelovnuri wyalsacavebis mimdebare teritoriebis niadagis 

nimuSebSi Cu, Pb, Ag Semcveloba 08.2016 w. 

 

 

 

 

 

 

cxrili1.28. alaznis velis zedapiruli wylebisa da  gruntis wylis 

fizikur-qimiuri da hidroqimiuri analizis Sedegebi oqtomberi, 2016 w. 

gansazRvruli 
ingredientebi 

erTeuli 

siRnaRi, sof.Zveli anaga gurjaani 
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totaluri 
koliformebi 

1 dm3-Si 8000 9500 9500 7500 8500 7000 7500 

E-coli 1 dm3-Si 7000 6500 4000 6500 3500 6200 3500 
fekaluri 
streptokokebi 

1 dm3-Si 550 650 400 550 250 350 450 

# ingredientebi 
siRrme,   
sm  

Cu Pb Ag 

mg/kg 

 
    1 
 

siRnaRi, s.Zveli 
anaga 

0-10     62.25      18.27      0.25 

10-20     40.05       10.16       0.19 

 
    2  

gurjaani, s.axaSeni 
0-10     25.10        6.96       0.30 

10-20      23.06        5.17       0.25 

# dasaxeleba zdk 

siRnaRi, sof.Zveli anaga  
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1 temperatura, 0C  11.8 11.5 12.5 12.1 12.0 12.5 

2 gamWirvaloba, sm  9 10 11 12 10 10 

3 pH 6.5-8.5 7.84 7.97 7.56 7.40 7.28 7.34 

4 
eleqtrogamtaroba,  

μsms/cm 
 315 548 420 299 2522 280 

5 
mineralizacia, mg/l 

 315.39 546.13 453.05 210.11 
2423.

23 
258.25 

6 karbonati, mg/l  - - - - - - 

7 naxSirorJangi, mg/l  1.58 1.23 1.26 3.10 4.28 1.24 



26 
 

 

cxrili 1.29. alaznis velis zedapiruli wylebisa da gruntis wylis    

mikrobiologiuri analizis  Sedegebi oqtomberi, 2016 w. 

 

rogorc cxrilebidan Cans: 

• wyalsacavebis wylebi miekuTvnebian saSualod mineralizirebul wyalsacavebis 

kategorias. 

• gruntis wylebi xasiaTdebian maRali mineralizaciiT da miekuTvnebian 

maRali mineralizaciis mqone wylebs; aRiniSneba natriumis, qlorisa da 

8 marilianoba, ppt  0.19 0.31 0.30 0.12 1.03 0.15 

9 sixiste, mg.eqv/l  3.77 5.04 2.10 2.60 9.13 268 

10 amoniumi, mgN/l 0.39 0,342 0,677 0,450 0,455 0.436 0,422 

11 nitriti, mgN/l 1.0 0,169 0,147 0.110 0.248 0.023 0.136 

12 nitrati, mgN/l 10.0 0,008 0,329 1.522 2.750 1.259 3.243 

13 fosfati, mg/l 3.5 0,485 0,194 0.138 0.039 0.086 0.123 

14 
sulfatebi,  mg/l 

500 80,62 153,47 298.15 29.31 
899.5

5 
69.56 

15 
qloridebi, mg/l 

350 7,14 53,31 17.22 7.09 
123.1

2 
6.98 

16 ftori, mg/l  0,140 0,155 0.088 0.0142 0.125 0.089 

17 
hidrokarbonatebi, 

mg/l 
 146.44 183.0 165.75 139.25 

205.7

1 
156.50 

18 kaliumi, mg/l  1.0 2.0 1.2 1.1 2.5 1.2 

19 natriumi, mg/l 
200 14.5 65.5 25.5 9.5 280.0 15.5 

20 
kalciumi, mg/l 

180 46.53 65.16 77.40 42.15 
212.3

6 
45.35 

21 magniumi, mg/l  17.57 21.75 16.10 11.20 48.50 12.91 

22 siliciumJava, mg/l  5.1 7.1 5.2 5.1 9.5 5.5 

23 
spilenZi,  mg/l 

1.0 0,0029 0,0031 0.0058 0.0235 
0.053

0 
0.0369 

24 
tyvia,  mg/l     

0.03 
0,0009 0,0019 0.0012 0.0022 

0.004

2 
0.0056 

25 
vercxli,  mg/l 

0.05 
0,0004 0,0018 0.0002 0.0002 

0.000

3 
0.0001 

 

gansazRvruli  

ingredientebi 

erTeuli 

siRnaRi, sofeli Zveli anaga  
gurjaani 

 

axali 

wyalsacavi, 

 SesasvlelTan 

Zveli 

wyalsacavi 

sofel axaSnis 

xelovnuri 

wyalsacavi 

totaluri kolifo-

rmebi 1dm3-Si 
6400 8700 7300 

E-coli 1dm3-Si 5000 6800 4200 

fekaluri 

streptokokebi 1dm3-

Si 

450 500 390 
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sulfatebis ionebis maRali Semcveloba, rac imis maCvenebelia, rom wyalsacavebi 

gaSenebulia damlaSebul niadagebze. 

• siRnaRis raionis sof. anagis da gurjaanis raionis sof.axaSnis teritoriaze 

arsebul xelovnur wyalsacavebSi biogenuri nivTierebebidan mxolod amoniumis 

ionebis koncentraciebi aRematebian zRvrulad dasaSveb mniSvnelobebs, amave dros 

aris tendencia, rom maTi raodenoba Zvel wyalsacavebSi metia axal 

wyalsacavebTan SedarebiT.  

• mikrobiologiuri TvalsazrisiT sasoflo-sameurneo Camonadeni 

dabinZurebulia E-coli 1-iT.  

• mZime liTonebis koncentracia umniSvneloa, dafiqsirebulia normis 

farglebSi da ar xdeba am liTonebiT wyalsacavebis dabinZureba. 
 

cxr. 1.30-1.34 mocemulia niadagis nimuSebSi mZime liTonebis Semcveloba 2016 

wlis oqtombris TveSi. 

 

cxrili 1.30. siRnaRi,  s.Zveli anaga - niadagi (0-10 sm), oqtomberi, 2016 
 

 

 

 

 

 

 

 
cxrili 1.31. siRnaRi,  s.Zveli anaga - niadagi (10-20 sm), oqtomberi, 2016  
 

cxrili 1.32. gurjaani, s.axaSeni - niadagi(0-10 sm), oqtomberi, 2016 
 

 
 
 
 
 
 
 
cxrili 1.33. gurjaani, s.axaSeni - niadagi(10-20 sm), oqtomberi, 2016 
 
 
 
 
 
 
 

 

 

 

# ingredientebi erTeuli 
miRebuli 
Sedegebi 

gamoyenebuli 
meTodebi 

1 pH  6.45 ISO 10523:2010 

2 spilenZi 

mg/kg 

60.29 

ISO 11885:2007 3 tyvia 13.65 

4 vercxli 0.30 

# ingredientebi erTeuli  
miRebuli 
Sedegebi 

gamoyenebuli 
meTodebi 

1 pH  6.48 ISO 10523:2010 

2 spilenZi 

mg/kg 

35.02 
 

ISO 11885:2007 
3 tyvia  7.98 

4 vercxli  0.20 

# ingredientebi erTeuli 
miRebuli 
Sedegebi 

gamoyenebuli 
meTodebi 

1 pH  7.02 ISO 10523:2010 

2 spilenZi 

mg/kg 

24.25 

ISO 11885:2007 3 tyvia 5.19 

4 vercxli 0.25 

# ingredientebi erTeuli 
miRebuli 
Sedegebi 

gamoyenebuli 
meTodebi 

1 pH  7.43 ISO 10523:2010 

2 spilenZi 

mg/kg 

25.60 

ISO 11885:2007 3 tyvia 5.00 

4 vercxli 0.21 
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cxrili 1.34. xelovnuri wyalsacavebis mimdebare teritoriebis niadagis nimuSebSi 

Cu, Pb, AgSemcveloba, oqtomberi, 2016 

cxr.1.35-Si mocemulia siRnaRis raionis sof.Zveli anagisa da gurjaanis raionis 

sof.axaSnis niadagis nimuSebSi mZime liTonebis Semcvelobebi 2016 wlis Tebervali, maisi, 

agvistosa da oqtombris TveebSi.  

sur. 1.6-1.7-ze mocemulia siRnaRis raionis sof.Zveli anagis niadagis nimuSebSi mZime 

liTo¬nebis Semcveloba dinamikaSi. sur.1.8-1.9-ze  ki mocemulia gurjaanis raionis 

sof.axaSnis niada¬gis nimuSebSi mZime liTonebis Semcveloba dinamikaSi. 
 

                               
suraTi 1.6. siRnaRis raionis sof.Zveli anagis niadagis 0-10 smsiRrmis nimuSebSi mZime 

liTonebis Semcveloba (II,V,VIII,X, 2016) 

 

                            
 

suraTi 1.7. siRnaRis raionis sof.Zveli anagis niadagis10-20 smsiRrmis nimuSebSimZime 

liTonebis Semcveloba (II,V,VIII,X, 2016)

# ingredientebi siRrme, sm 
Cu Pb Ag 
mg/kg 

1 

 
siRnaRi, s.Zveli anaga 

0-10 60.29 13.65 0.30 

10-20 35.02 7.98 0.20 

2 gurjaani, s.axaSeni 
0-10 24.25 5.19 0.25 

10-20 25.60 5.00 0.21 
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cxrili 1.35. xelovnuri wyalsacavebis mimdebare teritoriebis niadagis nimuSebSi Cu, Pb, Ag  Semcveloba Tebervali, maisi, 

agvisto, oqtomberi, 2016 

 

 

 

 

 

# ingredientebi 
siRrme, 

sm 

Tebervali maisi Agvisto oqtomberi 

Cu Pb Ag Cu Pb Ag Cu Pb Ag Cu Pb Ag 

mg/kg 

1 

 

siRnaRi, 

s.Zveli anaga 

0-10 5 9.53 14.05 0.53 60.86 16.25 0.23 
62.25 18.27 0.25 

60.29 13.65 0.30 

10-20 2 9.72 8.63 0.24 30.25 9.56 0.21 40.05 10.16 0.19 35.02 7.98 0.20 

2 
gurjaani, 

s.axaSeni 

0-10 21.45 5.45 0.51 22.14 4.56 0.45 
25.10 6.96 0.30 

24.25 5.19 0.25 

10-20 27.68 5.72 0.24 28.56 4.23 0.20 
23.06 5.17 0.25 

25.60 5.00 0.21 

 zdk  3 6 0.1 3 6 0.1 3 6 0.1 3 6 0.1 
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suraTi 1.8. gurjaanis raionis sof. axaSnis niadagis 0-10 sm siRrmis nimuSebS imZime 

liTonebis Semcveloba (II,V,VIII,X, 2016) 

 

 

 
 

suraTi 1.9. gurjaanis raionis sof. axaSnis niadagis 10-20 sm siRrmis nimuSebSimZime 

liTonebis Semcveloba (II,V,VIII,X, 2016) 

 

rogorc grafikebidan Cans, niadagSi mZime liTonebidan prioritetuli 

damabinZurebeli elementia spilenZi. amave dros zafxulis TveebSi mas aqvs zrdis 

tendencia zamTris TveebTan SedarebiT. Cveni mosazrebiT es ganpirobebulia 

qimikatebis gamoyenebiT zafxulis TveebSi. amave dros niadagis zeda 0-10 sm-ian 

fenaSi dafiqsirebulia spilenZis maqsimaluri raodenoba, romelic  daaxloebiT 20 

zdk-s farglebSia, tyviis Semcveloba 2-3 zdk-s farglebSi meryeobs, xolo 

vercxlis Semcveloba yovelTvis naklebia Sesabamis zdk-ze. 

K 
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2. kaxeTis klimatis da atmosferos dabinZurebis Seswavlis ricxviTi 

modelebis  mokle daxasiaTeba 
 

2.1 KAkaxeTis regionis geografiuli daxasiaTeba 

kaxeTi saqarTvelos aRmosavleT sazRvrispira regionia. misi farTobi 11.3 

aTasi km2-ia da Seadgens mTeli saqarTvelos teritoriis 15.3%. kaxeTis regionSi 

Sedis 8 administraciuli erTeuli - axmetis,gurjanis,dedoflis wyaros, 

lagodexis, Telavis, sagarejos, siRnaRis da yvarelis raionebi. istoriuli 

kaxeTis 3 raioni (belqaanis, zaqaTala da kaxis) azerbaijans ekuTvnis. kaxeTis 

mosaxleoba 407.2 aTasi adamiania. 

kaxeTis aRmosavleTiT  mdebareoben qalaqebi Tbilisi da rusTavi, qvemo 

qarTlisa da mcxeTa mTianeTis mxaris raionebi, CrdiloeTiT ruseTis federaciis, 

aRmosavleTiTa da samxreTiT Aazerbaijanis respublikis teritoriebi.  

kaxeTis CrdiloeTidan SemosazRvruli da garkeulwilad izolirebulia 

mTavari kavkasionis qediT, dasavleTidan - samxreT saqarTvelos mTianeTiT. kaxeTi, 

Crdilo dasavleTis mxridan, md. mtkvris viwro xeobiT ukavSirdeba Sida qarTlis 

vakes, kaxeTis samxreTiT mdebareobs Sirvanis stepis CrdiloeTi nawili (nax. 2.1-2.2). 

TviT kaxeTis teritoria xasiaTdeba metad rTuli reliefiT, sadac maRal qedebs 

enacvleba qedTaSorisi xeobebi, maRlobebi, vakeebi da dablobi teritoriebi. 

maTgan, mTavari kavkasionis da mcire kavkasionis qedebis Semdeg, gansakuTrebuli 

hidrometeorologiuri da klimatganmsazRvreli  roli gaaCniaT qarTlis, kaxeTisa 

da civ gomboris qedebs. qarTlis da kaxeTis qedebi  mTavari kavkasionis 

qedidanDeSvebian samxreTiT, mcirdebian simaRleebSi, uerTdebian civ gomboris qeds 

da aRweven ivris zeganamde. kavkasionis qedze iwyebian da vakeebisaken eSvebian 

meridianulad da paralelebis gaswvriv mimarTuli ufro mcire sigrZis xoxis, 

dvaleT-mTiuleTis, TuS-fSav-xevsureTis, javis, lomis-alevis, gudamayrisa qedebi.  

civ gomboris qedi da ivris zegani aris mTavari wyalgamyofebi kaxeTis 

mTavar mdinarebs – alazans, iorsa da md. mtkvars Soris. alaznis vake samkuTxedis 

saxiT ganfenilia mTavari kavkasionis aRmosaleT nawilis samxreT ferdobsa da 

civ gomboris qeds Soris md. alaznis orive napiris gaxwvriv. vakis 

samxreTiT,samxreT-aRmosavleTiT da dasvleTiT mdebareoben Siraqis vake,eldaris 

dablobi da qarTlis vake. amrigad,Tavisi orografiiT kaxeTi atmosferos qveda 

fenebSi daculia CrdiloeTidan da dasvleTidan haeris SemoWrisagan da Riaa 

samxreTisa da samxreT-dasavleTis dinebebisaTvis, rac mniSvnelovnad gansazRvravs 

regionis klimats.  

 

2.2. kaxeTis regionaluri klimatis mokle daxasiaTeba 

kaxeTisa da mimdebare teritoriis reliefi daqanebulia samxreT-

aRmosavleTisaken. yvelaze dabali adgilia mingeCauris wyalsacavis mimdebare 

teritoria. iq reliefis simaRle zRvis donidan daaxloebiT 70 m-ia. yvelaze maRal 

raions warmoadges mTavari kavkasionis qedi, sadac calkeuli mwvervalebi zRvis 

donidan 3.5-4.5 km-s aRweven. amasTan, kaxeTi Savi da kaspiis zRvebis mxridan 

daSorebulia daaxloebiT 290 km da 220 km-iT, Sesabamisad. zRvebTan siaxlove, misi 

qedebiT SemosazRvruloba kaxeTs hidrometeorologiur Taviseburebasa da 

maxasiaTebel regionalurklimats uqmnis. kaxeTi miekuTvneba kontinenturi 

suptropikulidan zRvis subtropikul klimatze gardamaval olqs,romelic 

calkeuliklimaturi zonebisagan Sedgeba.  
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nax. 2.1. kaxeTis administraciuli regionis ruqa. 

 

zemo da qvemo qarTlis vakeebis, iorisa da Siraqis zeganebsaTvis 550 m-dan 

600 m-mde damaxasiaTebelia mSrali suptropikuli (tramalebis) klimati SedarebiT 

civi zamTriT da cxeli zafxuliT [11]. raionSi aRiniSneba mniSvnelovani simSrale 

da Warbi siTbo. zonis gareubnis mTagorian areSi daikvirveba susti aeracia da 

agrileba. zamTari zomirad civia, zafxuli cxeli da daxuTuli [12].  

gare kaxeTis zegni 600-800 m simaRlis farglebSi da Sida qarTlis 

aRmosavleT nawili 600-650 m-mde xasiaTdeba mSrali suptropikulidan zomierad 

notio suptropikulze gardamavali klimatiT, zomierad civi zamTriTa da cxeli 

zafxuliT. 

ivris zeganisa da misi midebare stepebisaTvis damaxasiaTebslia mSrali 

suptropikebi mkafiod gamoxatuli wylis deficitiT, zomierad civi zamTriTa da 

cxeli zafxuliT. ianvris saSualo temperatura 0-20 C-iaivlisis 220 C-240 C. wliuri 

naleqebis jami 400-600 mm-is farglebSia. [12].  

 

 

 

 

 

 

 

 

 

 

 

 

 

nax 2.2. kaxeTis regionisa da mimdebare tertoriebis orografia 
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alaznis vake xasiaTdeba zomieri tenianobiT. sinotive metia vakis Crdilo-

dasavleT nawilSi da TandaTanobiT mcirdeba samxreT-aRmosavleT nawiSi. alaznis 

vake damatebiT sinotives Rebulobs samxreT-aRmosavleTis dinebebis kavkasionis 

qedze konveqciis Sedegad. vakis CrdiloeT nawilSi naleqebi izrdeba700-800 mm-

de,xolo kaxeTis kavkasionis samxreT ferdobebze 1000-1100 mm-de. ianvris saSualo 

temperatura 00 C-is farglebSia, xolo ivlisis 220 C -240 C-is intervalSi. 

teritoria miekuTvneba sustad notio suptropikul klimatur zonas cxeli 

zafxuliTa da zomierad civi zamTriT.  

kaxeTis regionis reliefur mravalferovnebasTan dakavSirebulia 

hidrometeorologiuri velebis sivrculi ganawilebebis Taviseburebebi. 

kaxeTis vake ar gamoirCeva qaris siCqaris didi mniSvnelobebiT. iq qaris siCqaris 

maqsimaluri saSualo Tviuri mniSvnelobebi ar aWarbeben 3.1 m/wm-s. 0 - 2 m/wm 

siCqaris qaris albaTobebi 77% - 91%-is farglebSia. qvemo qarTlis vakis 

teritoriaze qaris maqsimaluri saSualo Tviuri mniSvnelobebi 3.7 m/wm - 6.9 m/wm-is 

farglebSia. gansakuTrebiT Zlieri qarebi daikvirveba q. Tbilisis samxreT nawilis 

midamoebSi. iq 10-17 da 18 m/wm –is toli da masze meti siCqaris qaris albaTobebi 7,1 

- 14.4%-is farglebSia. civgomboris qedisaTvis sakmaod xSiria Zlieri qarebi. 6 - 8 

m/wm siCqaris qarebis albaToba 4.7–7.6%-ia. 18 m/wm-ze meti siCqaris albaToba 

meaTedi procentis rigisaa. Zlieri qarebi ZiriTadad CrdiloeTis mimarTulebisaa. 

iSviaT SemTxvevebSi daikvirveba Zlieri aRmosavleTis qarebi [12].  

kaxeTis vakisaTvis damaxasiaTebelia mTa-baris cirkuliaciebi. aRmosavleTis 

qarebis SemTxvevebSi alaznis vakisaTvis daikvirveba baris aRmavali dinebebi, 

xolo dasavleTis qaris dros - dasavleTis mTis daRmavali dinebebi. amasTan 

ganmeoradobiT mTis daRmavali dinebebi Warboben baris aRmaval dinebebs. 

 kaxeTis teritoriaze aRiniSneba elWeqis movlenebi, rogorc Sida masiuri 

aseve frontaluri procesebis dros. frontis civgomboris qedze gasvlisas 

warmoSobili elWeqebi vrceldebian q.q. Telavisa da gurjaanis mimarTulebiT. 

xSirad, moZraoben ra md. alaznis orive napiris gaswvriv isini miemarTebian q.q. 

yvarelisa da lagodexis mimarTulebiT.  

 saSiSi hidrometeorologiuri movlenebidan kaxeTisa da qvemo qarTlis 

teritoriebisaTvis damaxasiaTebelia gansakuTrebiT Warbi setyvianoba. setyvis 

warmoSoba, ganviTareba da dedamiwis zedapirze cvena dakavSirebulia rogorc 

frontalur, aseve Sidamasiur konveqciuri procesebis ganviTarebasTan. nax.2.3-ze da 

cxril 2.1-Si naCvenebia intensiuri setyvaTcvenis gavrcelebis traeqtoriebi da 

setyvianobis maxasiaTebeli monacemebi aRmosavleT saqarTveloSi. 

 

 

 

 

 

 

 

 

 

 

 

nax. 2.3. setyvis warmoSobis kerebi da setyvaTcvenis traeqtoriebi aRmosavleT 

saqarTveloSi  [12]. 



 

34 
 

cxrili 2.1. setyviani dReebis saSualo da maqsimaluri wliuri mniSvnelobebi 

 

       meteosadguri 

dReTa ricxvi 

saSualo maqsimaluri 

Tbilisi 

axmeta 

Telavi 

nafareuli 

winandali 

zegaani 

gurjaani 

yvareli 

kardanaxi 

alazani 

1,6 

1,8 

2.7 

1.4 

1.6 

2.1 

1.8 

2.1 

3.0 

1.3 

7 

4 

5 

5 

5 

5 

6 

8 

6 

4 

 

amrigad, kaxeTis regioni xasiaTdeba metad saintereso da mravalferovani 

lokaluri klimatiT. Tu gaviTvaliswinebT imas, rom is warmoadgens saqarTvelos 

sasoflo-sameurneo da saeqsporto daniSnulebis produqtebis warmoebis erT-erTi 

ZiriTad raions, misi hidrometeorologiuri da ekologiuri problemebis 

Seswavlas gaaCnia mniSvnelovani praqtikuli da Teoriuli mniSvnweloba.  

 

2.3. regionaluri da lokaluri atmosferuli da ekologiuri procesebis 

ricxviTi modelebis mokle daxasiaTeba 
maTematikuri modelireba aris amindis prognozirebis, lokaluri da 

regionaluri atmosferuli procesebis kvlevis erT-erTi yvelaze ufro efeqturi 

saSualeba. is emyareba   , da   mezmasStaburi modelebis farTo gamoyenebas. 

maTSi ganxorcielebulia atmosferos hidroTermodinamikis samganzomilebiani 

arastacionaluri arawrfivi gantolebaTa sistemebis ricxviTi integrireba 

Tanamedrove cxadi da aracxadi ricxviTi sqemebis saSualebiT.  

lokaluri masStabis regionebSi atmosferuli procesebis evoluciis 

Teoriuli kvlevis ori mimarTulebaa gamokveTili:  

 I-kvleva, romelic tardeba amindis mokvlevadiani da zemoklevadiani 

prognozis operatiuli prognozirebis sqemebis funqcionrebisas  miRebuli 

Sedegebis analizis saSualebiT;  

 II-kvlevebi, romlebic tardeba konkretuli teritoriebisaTvis specialurad 

damuSavebuli  da mezomasStabis procesebis hidroTermodinamikuli  modelebis 

saSualebiT. orive mimarTulebiT miRebulia mniSvnelovani Teoriuli Sedegebi.   

dReisaTvis, hidrometeorologiuri kvlevebis TvalsazrisiT wamyvan 

samecniero centrebSi damuSavebulia da operatiulad gamoiyeneba aTamde 

regionaluri prognostikuli sistemebi (cxr. 2.2). 

mezometeorologiuri masStabis operatiuli prognozuli sistemis 

eqspluataciisa da gaumjobesobisaTvis evropis qveynebis meteorologiuri 

samsaxurebi daiyvnen ramdenime jgufad. es jgufebia: 

         -- ALADIN (Aire Limitee Adaptation dynamique Developpement Inter-National)- sistemis 

dammuSavebel ZiriTad qveyanas warmoadgens safrangeTi. Aavstriam, ungreTma  

rumineTma, slovakeTma, sloveniam, CexeTma da xorvatiam Seqmnes ALADIN-is qvejgufi 

LACE (Limited Area modelling in Central Europe). qvejgufis centri mdebareobs q. praRaSi;  
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--  COSMO  (Consortium for Small-scale Modelling) — sistemis ZiriTadi Semqmneli 

qveyanaa germania [17, 22];  poloneTi da rumineTi erTdroulad monawileobdnen 

ALADIN- is aseve COSMO-s Seqmnis procesSi. 

cxrili2.2. atmosferos operatiuli regionaluri modelebis daxasiaTeba 2007 

wlis dasawyisisaTvis [13]. 

qveyana 
gverdiTi 

sasazRvro  da 
sawyisi pirobebi 

modeli 
Bbadis biji, 

km 

HIRLAM ISF 
HIRLAM 

UK708 
5-20 

Ddidi britaneTi UM NAE38 12 

ruseTi GFS 

L31 

MM5 

Z-model 

75 

15 

10 

aSS 
 

GFS 
NAML60 

NMML60 

12 

5-8 

safrangeTi ARPEGE/ 

ALADIN 
AROMEL41 2.5 

germania GME 

COSMO-EU 

COSMO-EUL40 

COSMO-DEL50 

7 

2.8 

Sveicaria ISF 
COSMO-7L60 

COSMO-2L60 

6,6 

2,2 

iaponia GSM 

RSM 

PSMl40 

MSML50 

20 

5 

 

− HIRLAM  (High Resolution Limited Area Model) — sistemis ZiriTad Semqneli qveyanebia 

skandinaviuri qveynebi da espaneTi. proeqtis damuSavebaSi  monawileobs safrangeTi. 

didi britaneTi damoukideblad Tavisi ZalebiT amuSavebs porignostikul 

sistemebs. isini amasTanave TanamSromleben sxva qveynebTan da sistemebTan. 

ruseTis hidrometeorologiuri komiteti 2007 wlidan imyofeba COSMO-

sSemadgenlobaSi da monawileobs prognostikuli sistemis gaumjobesobaSi. 

aRniSnuli prognostikuli sistemebi Sedgebian 6 tolfasovani qvesistemebisagan. 

es sistemebia: 

- dakvirvebaTa qvesistema; 

- telekomunikaciuri qvesistema; 

- gamoTvliti qvesistema; 

- monacemTa aTvisebis qvesistema; 

- atmosferoSi niadagsa da okeaneSi (zRvaSi) mimdinare procesebis qvesistema; 

- procesebis Semdgomi qvesistema;  

yvela am qvesistemebis muSaobaze erTnairada damokidebuli miRebuli Sedegebi. 

ruseTis hidrometi 2009 wlidan gaxda konsorcium COSMO-s wevri da 

konsorciumis wesdebis Sesabamisad ruseTisaTvis daaamuSava COSMO-Ru  varianti.  

dReisaTvis Seqmnilia  COSMO-Ru7  versia [14] (nax. 2.4.)  dReisaTvis rushidrometis 

gamoTvliTi sistemebisaTvis moskovsa da novosibirskSi eqspluatirebs 

mezometeorologiuri prognozirebis xazebi [12]:  

COSMO-Ru –s ricxviTii integrirebisaTvis gamoiyeneba g. i. marCukis mier da-

muSavebul gaxleCis meTodi [15 -17]. sivrciTi horizontaluri bijebi sxvadasxva ver-

siebSi varirebs ramdenime aTeuli km-dan ramdenime km-mde, vertikaluri km-dan ram-

denime aseul metramde, droiTi bijebi - ramdenime aTeuli wm-dan ramdenime wm-mde. 

magaliTad, gamoTvlebs 78 sT-iani prognozirebisaTvis SGI ICE-X  superkompiuterze 
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288 birTvis paraleruli gamoyenebiT, 40×620×700  wertilebisagan Semdgar badeze 

horizontaluri bijiT 7 km, sWirdeba 50 wT fizikuri dro.  

prognostikuli modelebis gamoyenebiT Catarebuli kvlevebiT miRebuli iqna 

mTeli rigi saintereso Sedegebi [17, 18]. maTi gaTvaliswineba iZleva saSualebas 

gaumjobesdes prognostikuli sistemebi Ada ricxviTi modelebi.  

    mezometeorologiuri modelebi, romlebic miznad ar isaxaven amindis 

prognozirebas, damuSavebulia sxvadasxva hidrometeorologiuri procesebis 

warmoSobis da evoluciis kanonzomierebis kvlevebisaTvis. gansakuTrebuli 

yuradReba eTmoba rTuli reliefis pirobebSi mezomasSta- bis procesebis 

ganviTarebis modelirebas. amocana rTulia da misi gadawyveta pirdapiraa 

dakavSirebulia dinamikuri meteorologiis sxvadasxva problemebTan -  maT Soris 

sxdasxva masStabis atmosferuli turbulentobis ganviTarebasTan mTian 

regionebSi. mTian teritoriebze atmosferos sasazRvro fenis Seswavla ZiriTadad 

fokusirebulia maT globalur Tvisebebze. iseTebze, rogoricaa atmosferos 

Termiuli stratifikacia, sasazRvro fenis sisqis cvlileba. ukanasknel periodSi 

gamoqveynebul zogierT naSromSi [19, 20] Seswavlilia mTian teritoriaze 

turbulentobis struqtura, turbulentobis kinetikuri energis ganawileba 

SveicariaSi arsebul  viwro da didi daxrilobis mqone  xeobaSi, miRebuli iqna 

mWidro korelacia siTbos zedapirul nakadsa da mTa-baris qarebs Soris.  

modelirebis da dakvirvebis monacemebis analizma aCvena, rom rTuli reliefis 

teritoriaze warmoSobili turbulentobis struqtura  mniSvnelovnad gansxvavdeba 

klasikur konveqciur sasazRvro fenis struqturisagan. kvlevebma aCvena, rom 

mizanSewonilia miRebuli Sedegebis  Semdgomi ganzogadoeba sxvasxva siganisa da 

orientaciis xeobebisa da mTagoriani teritoriebisaTvis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ax. 2.4. COSMO-Ru –s integrirebis are: a) COSMO-Ru1 (soCa),  ) COSMO-Ru2- (centraluri 

federaciuli olqi, soCi 2, ) COSMO-Ru7 (wiTeli xaziT SemosazRvruli are); b) 

COSMO-RuEna  (mTeli are) da COSMO-RuSib (Sida are). 
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naSromebSi [21-24] modelirebulia rTuli reliefis mqone teritoriebze 

regionaluri lokaluri cirkuliaciebis ganviTareba da damabinZurebeli 

nivTierebebis gavrceleba. modelirebisaTvis gamoyenebulia  regionaluri 

masStabis atmosferuli procesisa da mezomasStabis sasazRvro fenis ricxviTi 

modelebi. modelirebiT gamokvleulia lokaluri cirkulaciis Taviseburebebi da 

atmosferos damabinZurebeli nivTierebebis gadatanis traetoriebi, Sefasebulia 

niadagze daleqili damabinZurebeli nivTierebebis zedapiruli koncentraciebi.  

  kavkasiis teritoriaze α- mezomasStabis atmosferuli procesebis 

ganviTareba  da damabinZurebel nivTierebaTa transasazRvro gadatana 

modelirebulia naSromebSi [25-28]. gamokvlulia meridianulad D paralelebis 

gaswvriv mimarTuli qedebis gavlena regionalur dinebebze da pasiur 

dabinZurebel nivTierebaTa gadatanaze.           
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3. kaxeTis teritoriaze mezomastabis atmosferuli procesebis 

ganviTarebis maTematikuri modeli 
 

3.1.Aamocanis maTematikuri dasma 
imisaTvis, rom SeviswavloT lokaluri hidrometeorologiuri procesebis 

ganviTareba kaxeTis teritoriaze ganvixiloT are zomebiT 236 km × 180 km. aris 

romlis centrSi moTavsebulia kaxeTi. nax. 3.1 –ze naCvenebia maTematiuri 

modelirebisaTvis gamoyenebuli reliefi. naz. 3.1 - dan Cans, rom kaxeTis regionis 

dasavleTidan, CrdiloeTidan, Crdilo-aRmosavleTidan  da dasavleTidan ekvris 

mTavari da mcire kavkasionis qedebis  nawilebi, xolo samxreT-aRmosavleTidan 

Sirvanis stepis dablobis nawili. reliefi metad rTulia da misi simaRle icvleba 

77 m-dan 3.4 km-mde. 

ZiriTadi gantolebebi, romlebis aRweren meteorologiuri velebis da 

pasiuri damabinZurebeli nivTierebis koncentraciis cvlilebas  garemoSi arian 

Sedegi: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 3.1 modlirebis kaxeTisa da mimdebare teritoriis reliefi. 

 

а) atmosferosaTvis[29, 30] : 

 

 
u

h

1
u

 x

 z
)q61.01(glv

x

 P

dt

du
2 









++




+++






−= , 

 
v

h

1
v

 y

 z
)q61.01(glu

y

 P

dt

dv
2 









++




++−






−= , 

 h)q61.01(
TR

g

 

 





+= ,   0wh

dz

d1hw~

y

vh

x

uh

t

h
=+




+




+




+



 


,                             (1) 

10 20 30 40 50 60 70 80 90 100 110

10

20

30

40

50

60

70

80

25

77

80

100

200

300

400

600

1000

1500

1750

2000

2500

3000

3600

3800



 

39 
 

tC

L

h

1
Sww~

y
v

x
u

t
con

p

2 


−+








+=+




+




+




+



 













 ,           

φ  -
∂ζ

q∂
ν

∂ζ

∂

h

1
qμΔ

∂ζ

q∂
w~

y∂

q∂
v

x∂

q∂
u

t  ∂

q  ∂
con2

+=+++ ,                   

t

N
 -  φ

∂ζ

m∂
ν

∂ζ  h

∂
mμΔ

∂ζ

m∂
w~

y∂

m∂
v

x∂

m∂
u

t∂

m∂
con2 


++=++++ ,  

t

Cc

hy

c

x

cc

h

w
w

y

c

x

c
u

t

c




−








+

















+




=




−+




+




+











 22

2

2

2
0 1

)~(v  




+




+




+




= w~

y
v

x
u

tdt

d
,  

22 yx 


+




= ,   hw~

y

z 
v

x

z 
u

t

z 
w +




+




+




=  

b) niadagis aqtiuri fenisaTvis[31, 32]: 
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 c) zRvis wylis zeda fenisaTvis[21]: 
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sadac t droa; x, ydazaRmosavleTiT, CrdiloeTiT da vertikalurad zeviT mimarTuli 

dekartes kordinatTa RerZebia, Sesabamisad; h/)z(  −=  ganuzomadi vertikaluri 

kordinataa; )y,x(δ=δ 0 miwispira fenis simaRlea; 
0
 reliefis simaRlea;  h = H- ; 

),,( yxtH tropopauzis simaRlea;u , v, wdaw~ qaris siCqaris mdgenelebiax, y, 

zda RerZebis gaswvriv; T/T = da )z(P/P= temperaturisa da wnevis analogebia; 

K300T = ; T  , Ptemperaturis da wnevis gadaxrebia maTi standartuli vertikaluri 

ganawilebebidan zTzT  −=)( da )(zP , Sesabamisad;  - temperaturis standartuli 

vertikaluri gradientia;  da   temperaturis analogismezomasStaburi dafonuri 

Semadgeneli nawilebia;  −= ; q da Q wylis orTqlis masuri nawili da fonuri 

masuri nawilebia;;  mdaMRrublis wylismasuri nawili da fonuri masuri nawilebia; 

soilT da seaT  niadagisa da zRvis wylis temperaturebia;  catmosferos damabinZurebeli 

pasiuri nivTierebis koncentraciaa;  VniadagSi wylis moculobiTi Semcvelobaa;  (z) 

da sea mSrali haeris simkvrivis standartuli vertikaluri ganawileba da zRvis 

wylis  simkvrivea;  gTavisufali vardnis aCqarebaa; Runiversaluri gazuri mudmivaa 

mSrali haerisaTvis; pC da seaC mSrali haeris kuTri siTbotevadobaa mudmivi wnevis 

pirobebSi da zRvis wylis kuTri siTbotevadobaa;  S Termuli mdgradobis 

parametria; L kondensaciis faruli siTboa; con kondensaciis siCqarea; 

 da horizontaluri da vertikaluri turbulentobis koeficientia;  t/N   - 

naleqebis mosvlis intensivobaa; DniadagSi wylis difuziis koeficientia; E  - 

niadagis filtraciic koeficientia; I zRvaSi mzis jamuri radiaciis nakadia; 

soilK da seaK niadagisa da zRvis wylis temperaturagamtareblobis koeficientebia . 

 da gansazRvrulni arian Semdegi formulebiT  [33, 34]: 
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sadac x da y -horizontaluri bijebia , z - vertikaluri bijia. 

 (1), (2) da .3)-Si arsebuli kondensaciis siCqaris, statikuri mdgradobis, 

difuziisa da filtraciis koeficientebi ganisazRvrebian cnobili formulebiT 

[35-37]: 
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sadac, 
m
  temperaturis notio adiabaturi gradientia; 

sat
q najeri wylis orTqlis 

masuri wilia, romelic  ganisazRvreba formuliT [38] 

 

P/))8.31T/()2.273T/(5.17(exp(622.0q
sat

−−= .                                       (5) 

 

 niadagSi wylis difuziis da filtraciis koeficientebi ganisazRvreba 

formulebiT [22]: 
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sadac 
max

D ,
max

E difuziisa da filtraciis koeficientebis cnobili maqsimaluri 

mniSvnelobebia; 
con

C ,
por

C - niadagSi bmuli wylis moculobiTi Sencveloba da 

nidagis forianobaa, Sesabamisad. 

naleqebis intensivoba ganisazRvreba formuliT 
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                     (7) 

sadac 
max

m wylis maqsimaluri wilia RrubelSi; t - naleqis mosvlis 

droiTi intervalia.  

(1), (2) da (3) gantolebaTa sistemebisaTvis ganvixiloT Sesabamisi sawyisi da 

sasazRvro pirobebi.  

davuSvaT, rom drois sawyiss 0t =  momentSi saZiebeli funqciebi  

)T,T,C,h,m,q,,v,u( soilsea cnobili sidideebia. maT konkretul mniSvnelobebs 

ganvsazRvravT qvemoT ricxviTi eqsperimentis ganmartebis dros. 

 

3.2. sawyisi da sasazRvro pirobebi 

amocanis amoxsnis ares gverdiT sazRvrebze miviRoT Semdegi sasazRvro 

pirobebi: 
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,  0= ,  ),y,x,0(q q = )y,x,0, m(  m =  , z)y,x,(o, cc = ,  roca t = 0   (8) 
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vertikaluri sasazRvro pirobebi Semdegia: 

(1) gantolebaTa sistemisaTvis: 
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U , v   v,  u  u  m, 10m 10 == , m 2   =  , m 2q  q =  , 0  m = roca 0= .           (11)  

 

sadac ),y,x,t(   wnevis analogis fonuri mniSvnelobaa;  - tropopauzaze 

temperaturis analogis gradientia; 


T - qvefenili zedapiris temperaturaa;mudmivi 

koeficientebia; 2mm 210mm10 q  ,    ,    v,  u   mocemuli funqciebis mniSvnelobebia 

atmosferos miwispira fenis 10m da 2m simaRleebze. Sesabamisad  


q - wylis 

orTqlis masuri wilia qvefenil zedapirze:    
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= zedapirze niadagis   

zedapirze zRvis        

porsat

sat

C/Cq

q
q ;  

2mm 210mm10 q  ,    ,    v,  u    funqciebis mniSvnelobebi ganisazRvrebian atmosferos 

miwispira fenis parametrizaciuli modelis saSualebiT [lazrievi] romelic 

aRiwereba semdegi gantolebata sistemis saSualebiT; 
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sadac 2 2 0.5( )u v= +u qaris sicqaris modulia; *u xaxunis dinamikuri siCqarea; 

* da *q arianpotencialuri temperaturisa da wylis ortqlis moculobiti 

semcvelobaa xorklianobis doneze;  karmanis mudmivaa; 0z da uz arian xorklianobis 

parametri qaris siqarisa da temperaturisaTvis Sesabamisad; Lsigrzis masStabia; 

Tg /= konveqciis parametrias; )(u , )( , ),( uuf  , and ),(f 0 universaluri 

funqciebia[39]. 

 (2) da (3) gantolebaTa sistemebisaTvis vertikaluri sasazRvro pirobebi 

)y,x(z =  zedapirze da 
g

Zz =  doneze Semdegia: 
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sadac, indeqsi ,,
g
” aRniSnavs ,,sea  ”-s zRvis zedapirisTvis da ,,soil ”-s – xmeleTis 

zedapiris SemTxvevaSi; JII
sumg

−= ; 
sum

I  aris qvefenili zedapirze jamuri 

radiaciis nakadi, romelic gamoiTvleba formuliT:                         





−

−
=





iSemTxvevaS zRvis , 

 iSemTxvevaS niadagis ,            

)zradexp(I)A1[(r

I)A1(r
I

sum
,        (14) 

sadac, r  aris atmosferoSi RrublianobiT gamowveuli jamuri radiaciis nakadis 

Semcirebis koeficienti; I - mokletalRuri radiaciis nakadi; J - dedamiwis 

efeqturi gamosxivebis nakadi; rad -jamuri radiaciis zRvis wyalSi STanTqmis 

koeficienti.  

funqcia r gamoiTvleba formuliT [24] 

)HL(05,0H08,01r
ccc

−−−= ,             

sadac 
c

H  da 
c

L aris maRali da dabali Rrublianobis bali. 

I  nakadis gamosaTvlelad gamoiyeneba albrextis formula, romelic 

daxrili zedapirisaTvis Caiwereba Semdegi saxiT [15]: 
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sadac, 
s

h  aris mzis zenituri kuTxe,  - mzis mixriloba;  - geografiuli ganedi, 

12/)121( −= - mzis saaTobrivi kuTxe; +







= k)

y
/

x
(arctg

a
 aris reliefis 

normalis horizontalur zedapirze proeqciis azimuti, romelic aiTvleba 

meridianis zedapiridan (is iTvleba dadebiTad samxreTis mimarTulebidan saaTis 

moZraobiT aTvlisas); 
2/122

g
))

y
()

x
((arctg




+




= -zedapirze mzis sxivebis dacemis 

kuTxea; 
0

a da 
0

b arian cnobili mudmivi sidideebi.  
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 J gamoiTvleba brentis cnobili formuliT [40], romelSic 

gaTvaliswinebulia efeqturi gamosxivebis damokidebuleba reliefis simaRlisagan 

kavkasiis regionisaTvis: 

 )qBA(Tf))(1(J 5,0

ccggstbol
−+=  , 

sadac, 
c

A  da 
c

B  aris empiriuli mudmivebi; 
stbol

 stefan- bolcmanis mudmivaa; 
g

f  

parametriT ganisazRvreba Tu ramdenadaa niadagis zedapiri ruxi; parametri )(  

asaxavs efeqturi radiaciis clilebas reliefis simaRlis mixedviT. is gamoTvleba, 

naSromSi [41] moyvanili cxrilebis gamoyenebiT miRebuli, kvadratuli 

interpolaciuri formulebis saSualebiT.   

 Aamrigad amocana mdgomareobs (1) – (3) gantolebaTa sistemis amoxsnaSi (8) 

sawyisi da (9) - (13) sasazRvro pirobebis gamoyenebiT. 

3.3.amocanis ricxviTi integrirebis algoriTmi 

Aatmosferos hidroTermodinamikis amocanis ricxviTi integrirebis 

optimaluri sqemis SesarCevad saWiroa gaTvaliswinebuli iyos rogorc zogadi, 

aseve konkretuli meteorologiuri procesis damaxasiaTebeli hidrodinamikuri 

kriteriumebi. kerZod, sqema unda iZleodes talRebis gavrcelebisa da 

urTierTqmedebis, didi gradientebis mqone velebis droSi evolucis aRweris 

saSualebas mniSvnelovani xelovnuri siblantis da arawrfivi, aramdgradi mokle 

fiqtiuri talRebis inducirebis gareSe, awarmoebdes integrirebas sakmaod didi 

drois ganmavlobaSi, iyos Tvlis drois mxriv ekomoniuri da sxva. erTerT aseT 

sqemas warmoadgens f. Sumanis da j. hovermeilis mier damuSavebuli ricxviTi sqema 

[42,43]. is aris dispersiuli da aradisipaciuri, akmayofilebs zeviT moyvanil 

zogierT Tvisebebs da amasTan, aris metad mosaxerxebeli ricxviTi gamokvlevebis 

CatarebisaTvis. aRniSnuli sqemis gamoyenebiT Sesrulebulma gamoTvlebma aCvenes, 

rom is inaxavs sistemis srul energias daaxloebiT 5% sizustiT  

aRniSnulis Sesabamisad, (1) sistemaSi moZraobis, siTbosgadatanis da uwyvetobis 

gantolebebi ixsneba f. Sumanis cxadi ricxviTi sqemiT [42, 43].  sinotivis, 

wylianobisa da mtveris koncentraciis gadatana-difuziis da (2), (3) gantolebebi 

ixsneba krankl-nikolsonis aracxadi sqemiTa da gaxleCis meTodis gamoyenebiT [44]. 

(12) gantolebaTa sistemis integrirebisaTvis gamoyenebulia [39]-Si mocemuli 

meTodika.  

 atmosferoSi sasrul sxvaobaTa bade Sedgeba 3190118  wertilisagan, 

NniadagSi da zRvaSi - 2090118   wertilisagan. horizontaluri bijebia 2 km, 

vertikaluri bijebia 1/31. niadagSi da zRvaSi vertikaluri biji udris 10 sm-s, 

droiTi biji 10 wm-ia. 

CamovayaliboT amocanis integrirebis ricxviTi sqema. atmosferoSi amocanis 

gansazRvris are davfaroT Semdegi droiTi – sivrciTi badiT: 
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= ; ;K ,1K ...., ,1 ,0k −=  

;L ,1L ..., ,1 ,0l −= ;M ,1M ..., ,1 ,0m −= N ,1N ..., ,1 ,0n −= , (15) 

da (1) gantolebaTa sistemis aproqsimacia (15) badeze movaxdinoT Semdegi 

algoriTmis saxiT:  
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uwyvetobis gantolebis integrirebisa da vertikaluri siCqaris analogis 

gansazRvrisaTvis gamoviyenoT siCqareTa barotropuli da baroklinuri 

mdgenelebad daSlis meTodi [19]. am mizniT SemoviRoT aRniSvnebi:  

,evV ,ueU z-z − ==  =
1

0

,UdU  =
1

0

,VdV .V-VV    ,UUU =−=  

maSin, (1) sistemis meoTxe gantolebidan da (10) vertikaluri sasazRvro pirobis 

gamoyenebiT miviRebT: 
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warmovadginoT (17) da (18) sasrulsxvaobiani analogebi Semdegi saxiT:  
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(16) da (19) algebrul gantolebebSi integralebi gamoiTvlebian trapeciis 

formuliT da gamoyenebulia Semdegi aRniSvnebi: 
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atmosferoSi orTqlis, wylisa da mtveris gadatana- difuziis gantolebis 

ricxviTi integrirebisaTvis gamovoyenoT gaxleCis meTodi. amisTvis CavweroT es 

gantolebebi operatiuli formiT 

 

, 

 

, roca t = 0.     (21) 
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w
~~  =w~  orTqlisa da Rrublis wylisaTvis da hww / w- ~~~

0=  mtveris SemTxvevaSi.   

(21) - (23) -is aproqsimirebisaTvis gamoviyenoT krank - nikolsonos sqema da 

gantolebis sivrculi koordinatebis mimarT gaxleCvis meTodi [47]. maSin, 

integrirebis algoriTmi drois nebismieri mcire intervalisaTvis 1nn  t  t t +   

operatuli formiT SeiZleba Caiweros Semdegi saxiT [47]:  
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 , da  - Sesabamisi diferencialuri operatorebis sasrul sxvaobiani 

analogebia, romlebic uzrunvelyofen sqemis monotonurobasa da ganisaz-

Rvrebian Semdegi formulebiT: 
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sadac  )(5.0 uuU +=− , uU =0 , )(5.0 uuU −=+ , )(5.0 vvV +=− , 

vV0 = , )vv(5.0V −=+
, )~~(5.0 wwW +=− , 

wW ~0 = ,            )~~(5.0 wwW −=+ . 

 

(2) da (3) gantolebaTa sistemis aproqsimacia xdeba krank - nikelsonis aracxadi 

ricxviTi sqemiT, mudmivi bijis mqone erTganzomilebian sivrciT badeze: 
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(8) – (13) sawyis da sasazRvro pirobebSi warmoebulebi aproqsimirdeba centraluri 

sxvaobiT. gantolebaTa sistema (12) aproqsimirdeba da ricxobrivad integrirdeba 

meTodikiT mocemulic mocemulia [39]-Si.  

     (16), (19), (22) algebruli gantolebaTa sistemebi aproqsimireben Sesabamis 

diferencialur gantolebaTa sistemebs droisa da sivrcis mixedviT meore rigis 

sizustiT, (23) drois mixedviT meore rigis sizustiT, xolo sivrculi kordinatis 
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mixedviT pirveli rigis sizustiT. Aaproqsimaciis Sedegad miiReba algebrul 

gantolebaTa system, romlebic gamoiTvlebian pirdapir an faqtorizaciis meTodiT.  

amocanis ricxviTi realizacia ganxorcielebulia 180236 km
2
farTobis 

kavkasiis reginSi 3190118   wertilisagan Semdgar badeze.  modeliSi gamoyenebul 

parametrTa mniSvnelobebia: R= 287 m
3

s
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/
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K;   g= 10 ms −2

; l = 10 −4
 s

−1
; t = 60 s; = 

10 −4
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0
= ; T =20

0
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sea
1,1g/sm

3
; 

3

0
10396,1a = vt/m

2
; 

3

0
102094,10b =  vt/m

2
; 15,0A =


zRvisa da 2,0A =


 niadagis SemTxvevaSi; 

1,1A
q,
=


; 6,1A

u
= ; 39,0A

e
= ; 058,0B

e
= ; 9,0f

g
= ; 3,0C

por
= ; 01,0C

con
= ; 

1ZZ
seasoil
== m; 0023,0rad = m

1−
; 05,0z = sm; ;16/3

1
= 100

0
= m;  

3

p
10005,1c = j/kg grad; 4,0c

soil
= kal/sm

3
grad; 09,4c

sea
= j/g grad; 

6105,2L = j/kg; mzis daxriloba 
022= rac Seesabameba ivnisis Tves. 

 

ganxiluli iqna zafxulis uRrublo amindi, romlis drosac regionSi qris 

fonuri dasavleTis qari. Sesabamisad ricxviT eqsperimentSi gamoyenebulia 

meteorologiuri sidideebis G Semdegi sawyisi da fonuri  mniSvnelobebi: 

 

y) ,x(δ-12000=y)  x,,t(h 1 ; 0m),y,x,0(q === ; 

T/]236-x)/59(TΔ+180-y)/90(TΔ+ T[=ζ),  x, y,  0θ( xy0  ; 

∫
ζ

1

4
FonFon ζdθ

TR

gh
+ TR/10*)x V+yU(=) y,   x,,t(φ   ;  

-x)59(TΔ+180-y)/90(TΔ+T+273=) z y,   x,,0(T sea,xsea,y0sea       ;                         (25) 

0),y,x,t(M = ; -x)59(TΔ+180-y)/90(TΔ+T+273=) z y,   x,,0(T soil,xsoil,y0soil    ; 

δ< z     if   , C

 δ=z     if  , C
=)z,y,x,0(C

11

1por
;P/E622.80.0Q =  

);H/z57.1cos(299.0001.0)z(C
11

+=  

;P/E622.80.0Q = ;1011.6100E 1.31t

2.273t
62.7

−

−

=  

 

Cpol = C0, pol  , roca (x,  y) townΩ ∈  da C =0    roca,(x,  y) townΩ   

sadac, C0,pol  qalaqebSi 2 m simaRleze mtveris koncentraciaa, townΩ haeris 

damabinZurebeli qalaqenis teritoriaa. T0 , xTΔ , yTΔ , sea,xTΔ , sea,yTΔ  , 

soil,xTΔ soil,yTΔ atmosferostemperaturis saSualo Tviuri mniSvneloba  da fonuri 

temperaturis gradientebis mniSvnelobebia wylis da niadagis zedapirebze, 

Sesabamisad ( sea,xTΔ = soil,xTΔ =0; sea,yTΔ = soil,yTΔ =6*!0-6*OC*m-1); FonU ,  FonV fonuri qaris 

zonaluri da meridianuli mdgenelebis mniSvnelobebia tropopauzaze. mocemuli 
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Termobariuli velis Sesabamisi fonuri qaris zonaluri mdgeneli, 

,     l/)
 x

 z
)q61.01(g

x

 P
(v




+−






= ,     l/)

 x

 z
)q61.01(g

x

 P
(v




+−






=          (26) 

zemoT moyvanili parametrebis mniSvnelobebis Sesabamisad,  (25) da (26) formulebiT 

gamoTvlili vfunqciebi gansazRvraven meteorologiuri velebis sawyis da fonur 

mniSvnelobebs.    

 Catarebulma ricxviTi eqsperimentma aCvena, rom gamoTvlebis dawyebidan 

daaxloebiT 5 sT-is saaTis ganmavlobaSi mimdinareobs adaptaciis procesi. adap-

taciis procesis ganmavlobaSi dedamiwis zedapirze jamuri radiaciis nakadi 

mudmivia da misi sidide udris adgilobrovi droiT 0 saaTis Sesabamis 

mniSvnelobas.  adaptaciis intervalis dasasruls, gamoTvlebiT miRebuli 

C,TT,m,q , h,  v,u, 
sea,soil

 saZiebel funqciaTa mniSvnelobebi ganixileba sawyisad 

da integrireba grZeldeba (14) gamosaxulebiT gansazRvruli jamuri radiaciis 

cvlilebis pirobebSi.  
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4. KkaxeTis regionSi mezomasStabis atmosferuli procesebis da 

damtverianebis modelirebis Sedegebi 
 

4.1. hidroTermodinamikuri velebis droiTi da sivrciTi evolucia fonuri 

aRmosavleTis qaris dros  

 

modelirebuli da Seswavlilia kaxeTis teritoriaze atmosferuli 

procesebis ganviTareba da qalaqebSi arsebuli mtvrianobis gavrceleba fonuri 

aRmosavleTis qaris dros zafxulis sezonSi. parametrebi  ufon= - 23.2 m/wm; vfon=0; 

=TΔ x 0; =TΔ x -7,5*10-6 grad/m;  

fonuri qaris siCqare gamoTvlilia geostrofiuli qaris gantolebe- biT da  

misi mniSvneloba izrdeba 1 m/wm-dan 25 m/wm-de 10 m simaRlidan tropopauzis doneze. 

gamoTvlebiT miRebuli meteorologiuri velebis sivrciTi da droiTi 

ganawilebebis suraTebi, roca t = 0 sT, naCvenebia   nax. 4.1 - 4.10 - ze.  

nax. 4.1.1a)  da b) –ze mocemulia qaris siCqaris veqtoris da siCqaris modulis 

ganawileba  miwis zedapiridan z = 10 m simaRleze. naxazebidan Cans, rom miwispira 

qaris siCqare mTel teritoriaze icvleba 0-dan 3 m/wm-mde. eldaris dablobze, 

Siraqis, alaznis qarTlis vakeebze, jeiranis vakeze qaris siCqare ar aRemateba 1 

m/wm-s. 2 –3 m/wm siCqare miRebulia kavkasionisa da TrialeTis qedebis da maT 

mimdebare teritoriebze. Stils adgili aqvs sam raionSi - alaznis vakis CrdiloeT 

nawilSi, pankisis qedis da qarTlis vakeze, loWinis xeobis mimdebare 

teritoriebze.  

lokaluri reliefis gavlena gamoxatulia qaris mimarTulebis cvlilebaSic. 

regionis samxreT-aRmosavleT nawilSi eldaris dablobisa da Siraqis vakis 

teritoriaze aRmosavleTis qaris mimarTuleba TandaTanobiT icvleba  da md. 

alaznis qveda welSi, mingeCauuris wyalsacavis  mimdebare teritoriaze gadaiqceva 

samxreTis qarad. Semdgom, aRniSnuli nakadi kavkasionis qedis samxreT ferdobis 

gavleniT kvlav icvlis mimarTulebas da gadaiqceva samxreT-aRmosavleTis sust 

qarad. regionis CrdiloeT nawilSi dominirebs fonuri aRmosavleTis qari. 

regionis samxreT-dasavleT nawilSi TrialeTis qedis lokaluri orografiis 

gavleniT formirebulni arian calkeuli mcire haeris nakadebi, romlebic 

miuyvebian SedarebiT viwro xeobebs. 

 nax. 4.1.2.a)  da b) –ze naCvenebia gamoTvlebiT miRebuli qaris siCqaris veqtoris 

da modulis ganawileba  miwis zedapiridan z = 100 m simaRlezet = 0 momentisaTvis. 

rogorc naxazidan Cans, qaris mimarTTuleba mingeCau- ris wyalsacavis midamoebSi, 

mdinareebis alaznisa da mtkvris gaswriv emTxveva dablobi teritoriebis 

orientaciebs. am teritoriebze siCqaris moduli icvleba 0.5-3 m/wm intervalis 

farglebSi. analogiuri suraTia miRebuli TrialeTis qedis aRmosavleT nawilSi 

arsebul ganier xeobebSic. maRlob teritoriebze qaris siCqare reliefis simaRlis 

zrdasTan erTad izreba da mTavar kavkasionis qedze mdebare 3km simaRlis 

mwvervalis midamoebSi atmosferos miwispira fenaSi misi moduli aRwevs 10 - 15 

m/wm-s.  

 atmosferos sasazRvro fenis zeviT, Tavisufal atmosferoSi reliefis 

gavlena qaris siCqaris sivrcul ganawilebaze mniSvnelovnad mcirdeba (nax. 3.1.3). 

Mmiwis zedapiridan daSorebisas siCqaris sidide izrdeba, mimarTuleba ki 

uaxlovdeba fonur mimarTulebas. zRvis donidan 3 km simaRleze qaris siCqare 6 - 

12 m/wm-is farglebSia, 6 km-is zeviT 11-17 m/wm-is farglebSi. erTsa da imave doneze 

qaris zedapiruli ganawileba araerTgvarovania. mTavari kavkasionis qedis samxreT 
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ferdobze mdebare zogierTi mwvervalis midamoebSi qaris siCqaris sidide mcirea, 

xolo didia rogorc vake, aseve mTiani teritoriebis Tavze.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax 4.1.1. a), b). kaxeTis regionis relifi da miwispira (10 m) qaris veqtori – (a) 

da moduli – (b), roca t = 0 sT. 
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Nnax.3.1.2. a), b). kaxeTis regionis relifi da qaris siCqaris veqtori miwispira 

fenis zeda sazRvarze (100 m) -  (a) da qaris siCqaris moduli – (b), roca t = 0 sT. 
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nax. 4.1.3. a), b). qaris siCqaris veqtori da moduli zRvis donidan 3 km (a) da 6 

km simaRleze (b), roca t = 0 sT. 

 

nax. 4.1.4, 4.1.5 – ze naCvenebia qaris siCqaris ganawileba XOZ sibrtyeSi. 

naxazidan Cans, rom adgili aqvs haeris nakadis mier reliefis garsdenis movlenas, 

romelsac calkeul punqtebSi Tan sdevs lokaluri masStabis vertikaluri 

grigaluri struqturebis warmoSoba. qaris siCqaris vertikaluri grigalebi aseve 

miRebulia meridianul kveTebSi (nax. 4.1.6). mxolod im gansxvavebiT, rom isini 

formirebulni arian  zeda troposferoSi da maTi zomebi aRemateba paralelis 

gawvriv atmosferos sasazRvro fenaSi miRebuli grigalebis zomebs. vertikaluri 

grigalebis arseboba reliefis garsdenis dros Teoriulad miRebuli iyo adre ara 

erTi mkvlevaris [45, 46] mier. 
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nax. 4.1.4.qaris siCqaris ganawileba XOZsibrtyeSi,rocaY = 20-a) da Y = 60 - b). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.1.5. qaris siCqaris zonaluri gaswvrivi mdgenelis ganawileba 

 XOZsibrtyeSi,  roca Y = 20 da 50≤X≤20 , roca t = 0 sT. 
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nax. 4.1.6. –qaris siCqaris ganawileba meridianalur YOZ sibrtyeSi, roca X= 20 

-Aa) da X = 60 - b), roca t = 0 sT. 

 

nax. 4.1.7-ze naCvenebia temperatureli velis ganawileba niadagis zedapirze da 

atmosferoSi niadagis zedapiridan  z=2  da 200 m simaRleebze. naxazidan Cans, rom 

roca t = 0 sT, haeri yvelaze ufro Tbilia meteorologiuri budruganis doneze, 

mingeCauris wyalsacavis zedapirze da md. mtkvrisa da alaznis gaswvriv mcire 

teritoriebze. sxva areebSi gansxvaveba qvefenili zedapiris  temperaturasa da 

temperaturisagan 2 m simaRleze aRwevs 7-8 0C. zogadad temperaturuli velis 

horizontaluri ganawileba 2 m simaRleze da atmosferos miwispira fenis zeda 

sazRvarze Tvisobrivad erTmaneTis analogiuria. gansxvaveba raodenobrivia – 

zogirT areSi temperatura 100 m simaRleze tolia 2 m simaRleze miRebuli 

temperaturis, zogierT areSi ki ramdenime  gradusiT  naklebia masze. e.i. miwispira 

fenaSi atmosferos temperaturuli stratifikacia araerTgvarovania. mdebareobis 

mixedviT stratifikacia SeiZleba iyos sustad mdgradi, ganurCeveli an aramdgradi.  

troposferoSi temperaturuli veli horizontaluri mimarTulebebiT 

naklebad cvalebadia (nax. 4.1.8). misi meridianuli gradienti ar aRemateba 2-3 

graduss 100km manZilze, Tanac gradientis mimarTuleba icvleba simaRlis zrdis 

mixedviT. 3 km simaRleze temperaturis gradienti mimarTuliaA CrdiloeTidan 

samxreTisaken. 6 km simaRleze temperatura maqsimaluria regionis centralur 

10 20 30 40 50 60 70 80 90

10

20

30

10 20 30 40 50 60 70 80 90

10

20

30

0

2

4

6

8

a)

b)



 

55 
 

nawilSi da mcirdeba rogorc samxreTis, aseve CrdiloeTis mimarTulebiT, 8 km 

simaRleze temperatururis gradienti mimarTulia samxreTidan CrdiloeTisken 

(nax.4.1.9) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.1.7.  temperaturis veli (oC) niadagis zedapirze - a),      

atmosferoSi 2 m imaRleze - b) da miwispira fenis zeda 

sazRvarze 100m simaRleze – c), roca t = 0 sT. 
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nax. 4.1.8.  temperaturis veli (0C) zRvis donidan 3km - a),      

6 km – b) da 8km simaRleebze – c), roca t = 0 sT. 
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nax. 3.1.9  vertikaluri siCqaris veli (m/wm) zRvis donidan 

3 km - a),  6 km –b) da 8km simaRleebze –c), roca t = 0 sT. 

 

nax. 4.1.10 - ze naCvenebia gamoTvlebiT miRebuli vertikaluri siCqaris veli. 

naxazidan Cans, rom mas gaaCnia γ-mezomasStabis struqtura, romelSic erTmaneTs 

enacvlebian aRmavali da daRmavali dinebebi. mdinareebis alaznis, ioris, mtkvaris 
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icvleba -0.3-dan 0.5 m/wm-mde. xolo mTavari kavkasionis qedis calkeuli xeobebis da 

qedebis midamoebSi vertikaluri siCqaris modulebi 1 m/wm-de aRweven. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.10. atmosferuli wneva (mb) miwispira fenis simaRleze  

roca t = 0 sT. 

 

nax. 4.10-dan Cans, rom atmosferuli wneva miwispira fenis doneze 1000 mb-ia 

mintgeCauris wyalsacavis midamoebSi. minimaluri wneva 740 mb miRebulia 

kavkasionisa da TrialeTis qedis maRali mwvervalebis midamoebSi.  

Rrublianoba 3 km simaRleze maqsimaluria regionis aRmosavleT nawilSi da 

TandaTanobiT Mmcirdeba dasavleTiT (nax. 4.1.11). aseTi ganawileba SenarCunebulia 

atmosferos 2- 6 km-ian fenaSi. naleqebi, rocat = 0 sT miRebulia mxolod regionis 

Crdilo-dasavleT nawilSi.  

regionis damtverianebis ZiriTad adgilobriv wyaroebs warmoadgenen msxvili 

samrewvelo obieqtebi da avtotransporti, nax. 3.1.12 naCvenebia kaxeTisa da 

mimdebare  teritoriebze 2 m simaRleze mtveris koncentraciebis saSualo wliuri 

mniSvnelobis sivrculi ganawileba. koncentracia nulisagan gansxvavebulia 

ZiriTad dasaxlebul teritoriebze – qalaqebSi Tbilisi, rusTavi, gardabani, 

marneuli, bolnisi, TeTriwyaro, sagarejo, axmeta, Telavi, yvareli, gurjaani, 

siRnaRi, wnori, dedofliswyaro, lagodexi, belqaani, kazaxi, aqstafa da didi 

soflebi: foladauri, ninogori, kagerili, zaqaTala. Qq.q.Tbilissa da rusTavSi 

koncentraciis mniSvnelobebi gansazRvrulia garemos erovnuli saagentos mier 

regularuli naturuli dakvirvebebis monacemebiT [47,48], xolo danarCen 

regionebSi - mosaxleobis raodenobis mixedviT [49] –is  Sesabamisad. dasaxlebul 

punqtebSi koncentraciis sidideebi 2 m simaRleze mudmivia da ricxviTi 

integrirebis dros ar icvleba. isini aRebulia gamoTvlebis sawyis mniSvnelobebad.  
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nax. 4.1.11. atmosferoSi wylis orTqlis masuri Semcveloba (g/kg) 3 km 

simaRleze - a),  da naleqis (g/m2) -- b),  ganawileba, roca t = 0 sT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.1.12. mtvris koncentraciebi (sadReRamiso zRvrulad dasaSvebi 

koncentraciis (zdk) erTeulebSi) atmosferos miwispira fenaSi miwis 

zedapiridan z = 2 m simaRleze, roca t = 0. 

 

nax. 4.1.13 – 4.1.15 - ze naCvenebia atmosferoSi ricxviTi modelirebiT miRebuli 

mtvris sivrculi ganawilebis suraTebi, roca t = 0 sT. naxazebidan Cans, rom 

atmosferos miwispira fenis qveda doneebze (z = 2, 10 m). mtveri koncentrirebulia 

uSualod dabinZurebis punqtis midamoebSi da dasaxlebuli punqtidan 

horizontaluri mimarTulebiT mxolod mcire  manZilze aris gavrcelebuli. 

dabinZurebis punqtidan 2 – 4 km manZilze misi koncentracia daaxloebiT 10 jer 
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mcirdeba, xolo ufro daSorebiT 20 - 30 km manZilze koncentracia daaxloebiT 102-

103 jer aris Semcirebuli. damabinZurebeli nivTierebis vertikaluri 

turbulenturi Ggadatana atmosferos miwispira fenaSi aris upiratesi 

horizontalur gadatanasTan SedarebiT. amitom, atmosferos miwispira 100 m fenaSi 

mtvriT dabinZurebu- li aris vertikaluri struqtura faqtiurad ucvlelia. is 

horizontaluri mimaarTulebiT mxolod mcirediT aris gafarToeuli. atmosferos 

sasazRvro fenaSi (z = 600–1000 m) damtverili zonis horizontaluri zomebi 

mniSvnelovnad izrdeba rogorc haeris dinebis, aseve misi marTobuli 

mimarTulebiTac, rac, Tavis mxriv, miuTiTebs horizontaluri turbulentobis 

mniSvnelobaze mtvris horizontaluri gadatanis procesSi. am doneebze miRebulia 

dabinZurebis sami zona, romlebic Seqmnilia gare kaxeTis, qvemo qarTlisa da 

azerbaijanis teritoriebze arsebuli wyaroebis mier. Yufro maRal doneebze – 

zRvis donidan 1500 metris zeviT koncentraciis sidide Zlier (103-jer)mcirdeba, 

dabinZurebis are warmoadgens or zonas, romelic gadaadgildeba Crdilo-

dasavleTis mimarTulebiT,da maTSi SeuZlebelia gamoikveTos calkeuli 

dabinZurebeli obieqtebis gavlena koncentraciis velis formirebaze.  

atmosferos dReRamuri radiaciuli reJimis cvlilebis Sesabamisad icvlebian 

meteorologiuri velebic.  nax. 4.1.16 – 4.1.18 naCvenebia miwispira qaris siCqaris 

veqtorisa da modulis ganawileba atmosferos miwispira fenaSi, roca t = 12 sT.  

Tu SevadarebT erTmaneTs meteorologiur velebs romlebic naCvenebia nax. 4.1, 4.2-

ze da 4.16 – 4.18 -ze SevamCnevT maT Soris Tvisobriv gansxvavebebs. kerZod, 

orografiis formam  da qvefenili zeda- piris temperaturis cvlilebam dRis 

dasawyisidan 12 sT-is ganmavlobaSi gamoiwvies erTis mxriv, qaris siCqaris 

mimarTulebis cvlileba da calkeuli viwro nakadebis warmoSoba regionis 

dasavleT nawilSi  miwis zedapiridan 10 m simaRleze da, meores mxriv, Caketili 

horizontaluri ciklonuri  da anticiklonuri mezomasStabis grigalebis 

formireba, regionis aRmosavleT nawilSi - alaznis dablobis, ioris vakisa da 

civgomboris qedis midamoebSi miwis zedapiridan 100 m simaRleze.  

gamoTvlebiT miRebulia, rom simaRlis zrdasTan erTad mcirdeba reliefis da 

qvefenili zedapiris temperaturis gavlena qaris siCqaris velze (nax. 4.18). 

Tavisufal atmosferoSi lokaluri qaris siCqaris veli dedamiwis zedapiridan 

daSorebisas TandaTanobiT icvleba da misi veli 3 da 6 km simaRleebze 

Tvisobrivad fonuri qaris velis analogiuri xdeba. AmaT Soris arsebobs mxolod 

raodenobrivi gansxvavebebi.  

atmosferos sasazRvro fenaSi erTdroulad moqmedebs qvefenili zedapiris 

araTanabari gaTbobiT gamowveuli mTa-baris tipis moZraobebi, fonuri qaris 

orografiasTan dinamikuri urTierTqmedebis Sedegad formirebuli rotoruli 

moZraobebi da orografiuli talRuri SeSfoTebebi. aRniSnuli moZraobebis 

wvlilebi dinebis saerTo suraTSi erTmaneTisagan gansxvadebian imisda mixedviT, 

Tu romel lokalur teritoriebze aran isini formirebulni (nax. 4.1.17, nax. 4.1.18). 

Mmeridianul kveTaSi zeda troposferoSi grigaluri velis formireba miuTiTebs 

imas, rom Sesabamis areSi adgili aqvs haeris spiralur dinebas.  
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nax. 4.1.13. mtvris koncentraciebi atmosferos miwispira fenaSi  

zedapiridan z = 2 m a) da z =10 m simaRleebze roca t = 0. 
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nax. 4.1.14. mtvris koncentraciebi atmosferos sasazღვრო fenaSi მიწის 

zedapiridan z = 100 m a) da z = 600 m b) simaRleebze roca t = 0. 
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nax. 4.1.15. mtvris koncentraciebi atmosferos sasazღვრო fenaSi მიწის  

zedapiridan z = 2000 m a) da z =3000 m b) simaRleebze roca t = 0. 
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nax. 4.1.16. qaris siCqaris veqtori da moduli z = 10 m – a), b) da z = 100 m 

simaRleebze – c), d), Sesabamisad, roca t=12 sT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.1.17. qaris siCqaris veqtoris da modulis velebi z = 3 km 

simaRleze, – a) da 6 km simaRleze – b). qaris siCqaris veqtoris zonaluri 

mdgeneli XOZ  sibrtyeSi – c) da meridianuli  mdgeneli YYOZ sibrtyeSi – d), roca 

t=12 sT. 
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nax. 4.1.18. qaris siCqaris veqtoris zonalurigaswvrivi mdgeneli  atmosferos 

sasazRvro fenaSi   ≤z( 3 km; y = 30 da 20  ≤ x  ≤ 40)   XOZ  sibrtyeSi,roca t = 12 sT. 

 

niadagis zedapiris temperatura t = 12 sT-Tvis mniSvnelovnad izrdeba da 

aRwevs 36oC ivris zeganze da mingeCauris wyalsacavis midamoebSi (nax.4.1.19). 2 m 

simaRleze temperatura md. mtkvrisa da alaznis xeobebSi nakelebia vidre md. ivris 

midamoebSi. temperaturis izoxazebs niadagis zedapirze da 2 m simaRleze metad 

rTuli formebi aqvT. isini gansxvavde- bian orografiuli izogifsebis 

formebisagan. aRniSnuli gamowveulia konkretuli punqtis maxloblobaSi niadagis 

zedapiris sxvadasxva orientaciiTa da daxrilobiT horizontis mimarT. aRniSnuli 

ZiriTadad gansazRvravs STanTqmuli mokletalRiani siTburi energiis sidides, 

gavlenas axdens siTbur balansze dedamiwa-atmosferos gamyof zedapirze da 

Sesabamisad, temperaturul velze. 100 m simaRleze atmosferuli turbulentoba 

agluvebs temperaturis lokalur araerTgvarovnebs, temperaturuli veli xdeba 

ufro gluvi da is modis TanxvedraSi reliefis gasaSualebul formasTan.  

gamoTvlebiT miRebulia, rom temperaturis cvlileba ar axdens did 

gavlenas miwispira wnevaze. miwispira wnevis  velebs Soris gansxvavebebi roca t = 0 

da 12 sT umniSvneloa da isini faqtiurad erTnairi arian (nax. 4.1.10 da nax. 4.1.19d).  

roca t = 12 sT mniSvnelovnad izrdeba damtverianebis zona rogorc miwispira 

fenaSi, aseve qveda da Sua troposferoSi. Aam droisaTvis damtverianebuli zona 

moicavs regionis teritoriis  mniSvnelovan nawils. misi gazrda gamowveulia 

qaris siCqaris dReRamuri variaciebiT da turbulenturi aRrevis procesebis 

Sedegad. Tumca damtverianebuli zonis gazrda xdeba mtvris koncentraciis 

Semcirebis xarjze. 0.1 zdk –ze meti koncentraciebi miRebulia mxolod wyaroebis 

UuSualo siaxloves atosferos 10 m da sasazRvro fenaSi md. mtkvris xeobis 

gaswvriv qq. rusTavisa da Tbilisis mimdebare teritoraze.  
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nax. 4.1.19. temperaturuli veli (0 C) qvefenilzedapirze – a), niadagis zedapiridan 

2 m–b),100 m-c) simaRleebze da miwispirawnevis (mb) veli –d) 

 

nax. 3.1.20-ze warmodgenilia  atmosferos wylis orTqlis masuri wilis veli 

(g/kg) 3 da 2 km simaRleebze (a, b) da mosuli naleqis zedapiruli simkvrive (kg/m2) d), 

roca t = 0 sT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.1.20. atmosferos wylis orTqlis masuri wilis veli (g/kg) 3 km simaRleebze - 

a),  wylianobis masiuri wilisvelebi 2 km-b) da 3 km - c) simaRleebze da mosuli 

naleqis zedapiruli simkvrive (kg/m2) d), t =0sT 

nax. 3.1.21 - 3.1.22-ze mocemulia atmosferoSi mtvris koncentracia sxvadasxva 

simaRleebze, roca t =12 sT. 
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nax. 4.1.21. atmosferoSi mtvris koncentracia z = 2, 10, 100 da 600 m simaRleebze 

roca t =12 sT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.1.22. atmosferoSi mtvris koncentracia z = 1000 m, 1500 m, 

2000 m da 3000 m simaRleebze, roca t =12 sT. 

nax. 4.1.23 da 4.1.24-ze naCvenebia miwispira qaris siCqaris veqtorisa da modulis 

ganawileba atmosferos miwispira fenaSi, roca t = 24 sT.  naxazebidan Cans, rom 10 

m simaRleze mTavari kavkasionis da TrialeTis qedebis aRmosavleT kalTebze 
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dineba aRmavalia, mis mimarTulebas gansazRvravs reliefis daxriloba. qaris 

siCqaris maqsimaluri mniSvnelobebi ar aRemateba 4 m/wm-s. qedebs Soris arsebul 

vake teritoriebze reliefis gavlena mcirea, gamoTvlebiT miRebuli aRmosavleRis 

qaris siCqare icvleba 1 – 2 m/wm  intervalis farglebSi.  

mTavari kavkasionis da TrialeTis qedebis aRmosavleT kalTebze qaris siCqare 

miwis zedapiridan 100 m simaRleze aRwevs 12 m/wm-s. qedebs Soris arsebul dablob 

da vake teritoriebis did nawilze qaris siCqare ar aRemateba 3 m/wm-s. amave 

teritoriebze miRebulia aseve Stilis zomebi. mTavari kavkasionis da civ gomboris 

qedebis  zurgovanis gaswvriv formirebulia mZlavri konvergenciis zona da 

Sekrebili haeris nakadi miemarTeba Crdilo dasavleTis mimarTulebiT.   

TrialeTis qedis aRmosavleT nawilSi, qalaqebTan yazaxi, marneuli, gardabani da 

TbilisTan arsebul ganier xeobebSi miRebulia haeris nakadebi, romlebic 

miuyvebian teritoriis orografias. MmTavari kavkasionis qedis dasavleTiT, 

alaznis vakisa da Sirvanis dablobis teritoriebze warmoSobilia 20 – 30 km 

diametris qaris siCqaris ciklonuri da anticiklonuri grigalebi. 

Sua troposferoSi qaris siCqaris veli ar ganicdis mniSvnelovan cvlilebas. 

is Tvisobrivad da sididiT axlosaa fonur qarTan. atmosferos 3 - 6 km-ian fenaSi 

qaris siCqare 6 – 14 m/wm –is farglebSi icvleba, xolo zeda troposferoSi –  20 - 

22 m/wm-is farglebSi. 

qaris siCqaris zonaluri da meridianul mdgenelebis  (nax. 4.1.24 C), d) da nax. 

4.1.25) analizi gviCvenebs, rom atmosferos sasazRvro fenaSi da troposferos zeda 

nawilSi adgili aqvs mezomasStabis vertikaluri meridianuli da zonaluri 

grigalebis da fonuri dinebis gaswvriv mimarTuli Sinagani talRebis formirebas.      

nax. 4.1.26–dan Cans, rom roca  t = 24 sT  atmosferos sasazRvro fenaSi 

myardeba temperaturis izoTermiuli vertikaluri ganawileba, rac dakavSirebulia 

niadagis swraf gagrilebasTan. Termiuli velis lokaluri cvlilebebi ver axdenen 

mniSvnelovan gavlenas miwispira wnevaze. miwispira wnevis velebi roca t = 0, 12 da 

24 sT Tvisobrivad erTnairia, xolo raodenobrivad maT Soris gansxvavebebi  

calkeul punqtebSi ar aRemateba 1-2 mb.  

modelirebiT miRebulia, rom dRis 12-dan 24 sT-mde mniSvnelovani cvlileba 

ganicada atmosferos tenianobam. gaizarda RrublebiT dakavebuli zona… regionis 

aRmosavleTis nawilSi troposferos 3 -  6 km fenaSi (nax. 4.1.27). gaizarda  mosuli 

naleqebis raodenoba da 24 sT-Si man Seadgina 24kg 1 m2 farTobze. 

atmosferuli turbulentoba iwvevs damtverianebuli zonis Semdgom 

gafarToebas horizontaluri mimarTulebiT (nax.4.1.28, nax. 4.1.29). gafarToeba xdeba 

ara marto  haeris mier mtvris adveqtiuri gadataniT haeris moZraobis 

mimarTulebiT, aramed horizontaluri turbulenturi difuziiT dinebis 

marTobuli da misi sawinaaRmdego mimarTulebebiT. im dros rodesac mtvris 

adveqciuri gadatana xdeba viwro zolis saxiT, romelic miuyveba reliefis 

formas, turbulentobiT gamowveuli mtvris gadatana xdeba yvela mimarTulebiT da 

moicavs dabinZurebis wyaros irgvliv mdebare did ares. Tumca am ukanaskneli 

meqanizmiT formirebuli koncentracia asjer da ufro metad mcirea wyarosa da 

mis maxloblad arsebul koncentraciaze.  
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nax. 4.1.23. qaris siCqaris veqtori da moduli z = 10 m – a), b) daz = 100 m 

simaRleebze – c), d), Sesabamisad, roca t = 24 sT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.1.24. qaris siCqaris veqtoris da modulis velebi z = 3 km 

simaRleze, – a) da 6 km simaRleze – b). qaris siCqaris veqtoris zonaluri mdgenel 

XOZ  sibrtyeSi – c) da meridianuli  mdgeneli  

YYOZ sibrtyeSi – d), roca t = 24 sT. 
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nax. 4.1.25. qaris siCqaris veqtoris zonaluri mdgeneli  atmosferos sasazRvro 

fenaSi   ≤z( 3 km; y = 30 da 20  ≤ x  ≤ 40)    

XOZ sibrtyeSi,roca t = 24 sT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.1.26. temperaturuli veli (0 C) qvefenilzedapirze – a), niadagis zedapiridan 2 

m – b), 100 m - c) simaRleebze da miwispira wnevis (mb) veli – d)), roca t = 24 sT 
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nax. 4.1.27. atmosferos wylis orTqlis masuri wilis veli (g/kg) 3 km simaRleebze - 

a),  wylianobis masiuri wilisvelebi 2 km-b) da 3 km - c) simaRleebze da mosuli 

naleqis zedapiruli simkvrive (kg/m2) d), roca t = 0 sT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.1.28. atmosferoSi mtvris koncentracia z = 2, 10, 100 da 600 m  

simaRleebze, roca t = 24 sT. 
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nax. 4.1.29. atmosferoSi mtvris koncentracia z = 1000 m, 1500 m, 

2000 m da 3000 m simaRleebze, roca t = 24 sT. 

 

dedamiwis zedapiridan 1km-ze  da ufro maRal doneebze koncentraciis 

mniSvneloba swrafad mcirdeba da misi sidide naklebia 0.01-0.001 zdk-ze. amitom, 

0.001 zdk SeiZleba miRebuli iyos kaxeTis teritoriaze adgilobrivi wyaroebiT 

Seqmnili damtverianebis fonur koncentraciad. 

Amrigad, Catrebulma ricxviTma gamoTvlebma mogvca saSualeba SeviswavloT 

atmosferos meteorologiuri velebis sivrciTi da droiTi ganawileba fonuri 

aRmosavleTis dinebebis dros. kerZod, miRebuli iqna qaris siCqaris   

mezomasStabis ciklonuri da anticiklonuri grigalebi gurjaanis, yvarelisa da 

mingeCauris wyalsacavis midmoebSi. reliefis fonur dinebaze zemoqmedebis Sedegad 

atmosferos sasazRvro fenaSi miRebulia mezomasStabis dinebis gaswvriv 

mimarTuli  talRa. modelirebiT gamokvleulia temperaturuli velis cvlilebis 

suraTi rogorc atmosferos sasazRvro fenaSi, aseve Sua  da zeda troposferoSi, 

Seswavlilia temperaturis vertkaluri ganawilebis Tavisebureba drois 

sxvadasxava momentebisaTvis, atmosferos sasazRvro fenaSi temperaturuli 

stratifikaciis cvlilebis suraTi, atmosferos sinotivisa, Rrublianobisa da 

naleqebis sivrculi ganawileba, gansazRvrulia miwispira wnevis veli da 

naCvenebia, rom stacionaluri aRmosavleTis qaris dros wnevis dReRamuri 

cvlileba ar aRemateba  1-2 mb-s. 

Seswavlilia regionis ZiriTadi urbanuli teritoriebiSi atmosferoSi 

gafrqveuli mtveriT gamowveuli regionis haeris damtverianebis kinematika. 

naCvenebia, rom  atmosferos miwispira fenaSi  damteverianebis zona, romelSic 

koncentracia metia 0,1 zdk-ze,  ar aRemateba 10-20 km-is siganis ares qq. Tbilisisa 

da  da rusTavis midamoebSi, da 1-2 km-is sisqis rgolur ares  mcire qalaqebis 

irgvliv. mtvris difuziuri da adveqtiuri gadataniT miRebuli damtverianebuli 
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mTeli sivrce warmoadgens didi farTobis mqone, daaxloebiT 3 km-mde sisqis ares 

kaxeTis regionis centralur nawilSi. igi orientirebulia samxreT-

aRmosavleTidan Crdilo-aRmosavleTisaken. am sivrcis umetes nawilSi mtvris 

koncentracia 0.001 zdk –ze naklebia. 

amrigad, gamoTvlebiT miRebulia Sedegebi, romlebic axasiaTeben regionis 

reliefis gavlenas lokaluri cirkulaciebis formirebasa da meteorologiuri 

procesebis ganviTarebaze fonuri aRmosavleTis qaris dros. gavlena gamoixateba 

haeris mZlavri konvergenciis zolis warmoSobaSi mTavari kavksionis qedis 

midamoebSi, qaris siCqaris gamoxatuli nakadebis, mezomasStaburi talRebis 

formirebaSi qedebis qarzurga mxares da maRali qedebisa da mTaTa sistemis 

midamoebSi. modelirebuli procesisaTvis damaxasiaTeble sxvadasxva sididis 

mezomasStabis horizontaluri da vertikaluri grigalebis warmoSoba. isini 

ganicdian droSi evolucias da maTi struqtura damokidebulia lokalur 

reliefze. Tu atmosferos sasazRvro fenaSi qaris siCqaris sidide ar aRemateba 3 

m/wm-s, maSin miwispira fenaSi miiReba fonuri dinebis sawinaaRmdego moZraoba rac, 

fonur moZraobasTan erTad qmnis verkalur cirkulaciur sistemas atmosferos 

sasazRvro fenaSi. 

haeris dinebisa da turbulentobis droSi cvlileba iwvevs atmosferoSi 

qalaqebidan moxvedrili mtvris sivrcul ganawilebas. haerSi mtveri vrceldeba 

regionis did nawilze. miuxedavad amisa, 0.1  saSualo dReRamuri zdk-ze meti 

koncentracia miiReba mxolod qq. Tbilisis da rusTavis uSualo siaxloves. 

danarCen nawilSi koncentracia gacilebiT naklebia 0.1 zdk-ze. mtvris gavrcelebis 

vertikaluri are SemosazRvrulia atmosferos sasazRvro feniT, mis zeviT 

Tavisufal atmosferoSi damtverianeba miRebulia calkeuli laqebis saxiT.  

 

4.2. hidroTermodinamikuri velebis da  mtveris droiTi da sivrciTi evolucia 

fonuri dasavleTis qaris dros  

modelirebuli da Seswavlilia kaxeTis teritoriaze atmosferuli 

procesebis ganviTareba da qalaqebSi arsebuli mtvrianobis gavrceleba fonuri 

dasavleTis qaris dros zafxulis sezonSi. parametrebi  ufon=20 m/wm; vfon=0; =TΔ x 0; 

=TΔ y 7,5*10-6 grad/m;  

fonuri qaris siCqare gamoTvlilia geostrofiuli qaris gantolebebidan. misi 

mniSvneloba (10 m isimaRleze)  icleba 1 _ 5 m/wm-de tropopauzaze.  

nax. 4.2.1. - 4.2.2.-ze naCvenebia gamoTvlebiT miRebuli lokaluri meteorologiu-

ri velebis sivrciTi da droiTi ganawilebebis suraTebi.  

nax. 4.2.1 -ze  naCvenebia qaris siCqaris veqtori da moduli z = 10 m – a), b) da z = 100 

m simaRleebze – c), d), Sesabamisad, roca t = 0 sT. naxazebidan Cans, rom qaris siCqa-

re flugeris doneze mTel teritoriaze icvleba 0-dan 3-4 m/wm-mde. mTavari kavkasi-

onis qedis samxreT ferdobsa da javaxeTis qedis aRmosavleTiT mdebare  dablob 

da vake teritoriebze, aseve civ gomboris qedis midamoebSi qaris siCqare ar aRem-

ateba 1.5 m/wms. qedebis midamoebSi  siCqare 1,5 - 3 m/wm - is intervalis farglebSia. 

Stils aqvs adgili metad mcire teritoriaze q. lagodexis midamoebSi.  

    miwispira fenis zeda sazRvarze (z = 100 m)  regionis dablob da vake 

teritoriebze qaris siCqare izrdeba da misi sidide aRwevs 3 m/wm-de, Tumca 

gazrdilia aseve Stilis zona q. gurjaanis maxlobelad. maRali qedebis Tavze 

qaris siCqare aRwevs 13 m/wm-mde. 

regionis dasavleT nawilSi modelirebiT miRebuli qari ZiriTadad 

dasavleTisaa (nax. 4.2.1a) da c). aRmosavleTiT gadadgilebisas qari icvlis 
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mimarTulebas da md. mtkvrisa da alaznis midamoebSi  is miuyveba mdinareebis 

gaswvriv arsebul dablobebs da gadaiqceva Crdilo –aRmosavleTis qarad. regionis 

aRmosavleT nawilSi, mTavari kavkasionis qedis gavleniT, haeris dineba 

zedapiridan 100 m simaRleze iyofa or nakadad – CrdiloeTis da samxreT 

dasavleTis qarebad. regionis Crdilo-aRmosavleT nawilSi mTavari kavkasionisa da 

masTan arsebuli mcire qedebis gavleniT formirebulni arian calkeuli viwro 

xeobebis gaswvriv mimarTuli dinebebi.  

 atmosferos sasazRvro fenis zeviT reliefis gavlena qaris siCqaris 

sivrcul ganawilebaze mcirdeba (nax.4.2.2). Mmiwis zedapiridan daSorebisas siCqaris 

sidide izrdeba, mimarTuleba ki uaxlovdeba fonur mimarTulebas. zRvis donidan 3 

km simaRleze qaris siCqare 6 - 8 m/wm-is farglebSia, 6 km-is simaRleze – 14 - 18 

m/wm-is farglebSi.  

qaris siCqaris zonaluri da meridianuli mdgenelebis (nax.4.2.2c), d), nax. 4.2.3, 

4.2.4 da sxva) analizi gviCvenebs, rom mezomasStaburi talRebi  miRebulia fonuri 

moZraobis gaswvriv. talRis amplituda damokidebulia orografiuli winaRobis 

simaRleze. is maqsimaluria mTavari kavkasionisa da TrialeTis qedebis midamoebSi 

da mcirea civgomboris da sxva dabali qedebis Tavze. fonuri aRmosavleTis qaris 

SemTxvevisagan gansxvavebiT, dasavleTis fonuri qaris dros Caketili grigaluri 

moZraoba araa miRebuli.  

meridianul mdgenels rTuli  zedapiruli ganawileba gaaCnia. masSi erTmaneTs 

enacvlebian aRmavali da daRmavali nakadebi. meridianul sibrtyeSi zeda 

troposferoSi da atmosferos sasazRro fenebSi miRebulia meridianuli RerZis 

mqone vertikaluri grigalebi.      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.2.1. qaris siCqaris veqtori da moduli z = 10 m – a), b) da z = 100 m 

simaRleebze – c), d), roca t = 0 sT. 
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nax. 4.2.2. qaris siCqaris veqtoris da modulis velebi z = 3 kmsimaRleze, – a) da 6 

km simaRleze – b). qaris siCqaris veqtoris paralelis gaswvrivi mdgeneliXOZ  

sibrtyeSi , roca  Y=20 – c) da meridianuli  mdgeneli YYOZ sibrtyeSi, roca X=20 – 

d), roca t = 0 sT. 
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nax.4.2.3 qaris siCqaris veqtoris paralelis gaswvrivi gegmili  atmosferos 

sasazRvro fenaSi XOZ  sibrtyeSi  ≤z 3 km simaRleze  y = 30 da  20  ≤ x  ≤ 40 – a),  

40  ≤ x  ≤ 60 – b) da  60  ≤ x  ≤ 80 – c), roca t = 0 sT. 
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nax. 4.2.4. qaris siCqaris veqtoris meridianuli gegmili  atmosferos sasazRvro 

fenaSi YOZ  sibrtyeSi  ≤z 3 km simaRleze  x = 30 da  20  ≤ y  ≤ 40 – a),  40  ≤ y  ≤ 60 – b) 

da  60  ≤ y  ≤ 80 – c), roca t = 0 sT. 
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nax. 4.2.5. temperaturuli veli (0 C) qvefenilzedapirze – a), niadagis zedapiridan 2 

m – b), 100 m - c) simaRleebze da miwispira wnevis (mb veli – d)), roca t = 0 sT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.2.6. temperaturuli veli (0 C) niadagis zedapiridan  1km – a), 3 km – b), 6 

km – c) da 8 km – d)simaRleebze, roca t = 0 sT. 
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nax. 4.2.5 da 4.2.6-ze naCvenebia gamoTvlebiT miRebuli Termobariuli veli, 

roca t = 0 sT. naxazebidan Cans, rom haeri yvelaze ufro Tbilia 100 m msimaRleze 

mingeCauris wyalsacavis zedapiris, md mtkvrisa da alaznis gaswvriv arsebul 

damlob teritoriebze da civ gomboris qedis centralur da samxreT aRmosavleT 

kalTebze. am areebSi qvefenil zedapirze da budruganis doneze temperatura 

daaxloebiT 4 oC- iT nalebia vidre 100m simaRleze. amis mizezi mdgomareobs or 

fizikur efeqtSi – qvefenil zedapirze uaryofiTi radiaciuli balansiT – 

atmosferoSi  gamosxivebuli nakadis zrdiTa  da haeris daRmavali moZraobiT 

gamowveuli adaiabatiuri daTbobiT.   

atmosferos sasazRvro fenasa da troposferoSi temperaturuli veli 

horizontaluri mimarTulebebiT naklebad cvalebadia (nax.4.2.6), misi gradienti 

mimarTulia CrdiloeTiT da udris daaxloebiT 2oC-s 100 km-ze. aRmosavleTis 

fonuri qaris SemTxvevisagan gansxvavebiT, dasavleTis fonuri qaris dros, 

troposferoSi meridianuli temperaturuli gradientis mimarTuleba ar icvleba. 

gamoTvlebiT miRebuli miwispira wnevis veli Tvisobrivad analogiuria 

aRmosavleTis fonuri qaris dros miRebuli miwispira wnevis velis. raodenobrivi 

TvalsazrisiT maT Soris gasxvaveba sxvadasxva wertilebSi 1-2 mb-is farglebSia. 

vertikaluri siCqaris sidideebi 100 m simaRleze, vakeE da dablobi 

teritoriebis farglebSi,  icvleba  -0.3 m/wm-dan 0.3 m/wm-mde ise, rom aRmavali da 

daRmavali dinebebis viwro zonebienacvlebian erTmaneTs (nax. 4.2.7da 4.2.8). aRmavali 

moZraoba ZiriTadad miRebuli qedebis  qarispira, xolo daRmavali – zurga mxares. 

aRniSnul zogad suraTs troposferoSi, mTebisa da qedebis Tavze  zed edeba 

erTmaneTis monacvleobiT ganlagebuli 2-10km-is diametris vertikaluri 

konveqtiuri ujredebi.  

atmosferoSi wylis orTqlisa da Rrublebis ganawilebidan Cans, rom, rom 

wylis orTqlis Semcveloba metia regionis aRmosavleT da, gansakuTrebiT, 

samxreT-aRmosavleT nawilebSi (nax.4.2.9). miuxedavad amisa Rrublebi warmoSobilia  

regionis Crdilo-aRmosavleT nawilSi arsebuli maRali qedis midamoebSi. miRebul 

RrubelSi atmosferos tenianobis da wlis masuri Semcvelobebi daaxloebiT 10-

jer naklebia fonuri aRmosavleTis qaris  dros miRebuli wylianobis. 

nax.4.2.10 da 4.2.11-ze naCvenebia gamoTvlebiT miRebuli mtvris ganawileba 

atmosferos sasazRvro fenaSi da troposferoSi. atmosferos miwispira fenaSi 

miRebulia damtverianebuli oTxi are. isini koncentrirebulni arian ZiriTadi 

damabinZurebeli qalaqebis teritoriaze da maT maxloblobaSi. maTgan 

gansakuTrbiT Zleri damtverianebaa q.q. Tbilisisa da rusTavis midamoebSi. 

adveqciisa da horizontaluri turbulentobis gamo atmosferoSi gafrqveuli 

mtveri gadatanilia aRmosavleTis mimarTulebiT. miwis zedapiriTan mtvris 

horizontaluri gavrceleba SedarebiT mcirea.   q. Tbilisidan 10 km manZilze 

miRebuli mtveris koncentracia daaxloebiT 50-100 jer naklebia zdk-ze. miwis 

zedapiridan 100 m simaRleze mtveri gavrcelebulia  mniSvnelovnad met areze. q. 

Tbilis mimdebare terito- riaze koncentraciis 100 jer Semcireba miRebulia 

qalaqidan 30 km manZilze, xolo q. rusTavidan 20 km-ze.  
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nax. 4.2.7. vertikaluri siCqaris veli (0 C) niadagis zedapiridan 

100 m – a), 3 km – b), 6 km – c) da 8 km – d)m simaRleebze, roca t = 0 sT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.4.2.8. vertkaluri siCqaris izowirebi XOZ  sibrtyeSi  ≤z 3 km simaRleze  y = 30 da  

20  ≤ x  ≤ 40 – a),  40  ≤ x  ≤ 60 – b) da  60  ≤ x  ≤ 80 – c), roca t = 0 sT. 

 

20 21 22 23 24 25 26 27 28 29 30
1

2

3

4

5

6

7

8

9

10

30 31 32 33 34 35 36 37 38 39 40

-1

-0.8

-0.6

-0.4

-0.2

-0.01

0.1

0.3

0.5

0.7

0.9

40 41 42 43 44 45 46 47 48 49 50
1

2

3

4

5

6

7

8

9

10

50 51 52 53 54 55 56 57 58 59 60

60 61 62 63 64 65 66 67 68 69 70
1

2

3

4

5

6

7

8

9

10

70 71 72 73 74 75 76 77 78 79 80

c)

b)

a)



 

81 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.2.9. atmosferos wylis orTqlis masuri wilis veli (g/kg) 3 km simaRleebze - 

a),  wylianobis masiuri wilisvelebi 2 km-b) da 3 km - c) simaRleebze da mosuli 

naleqis zedapiruli simkvrive (kg/m2)d),roca t = 0 sT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.4.2.10. atmosferoSi mtvris koncentracia z = 2, 10, 100 da 600 m simaRleebze, roca 

t = 0 sT. 
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nax. 4.2.11. atmosferoSi mtvris koncentracia z = 1000 m, 1500 m, 

2000 m da 3000 m simaRleebze, roca t =12 sT. 

 

simaRlis zrdasTan erTad koncentracia swrafad mcirdeba. q.q. Tbilisisa  

da rusTavis Tavze miwis zedapiridan 600 m – 1 km simaRleze  miRebuli 

koncentraciis maqsimaluri mniSvnelobebi aRweven 1 zdk-s, isic metad mcire areSi.  

danarCen teritoriaze koncentraciis mniSvelobebi 100 jer naklebia zdk-ze. miwis 

zedapiridan 3 km simaRleze koncentracia 1000 jer  da ufro metad naklebia 

zRvrulad dasaSveb mniSvnelobaze.  

Hhidrometeorologiuri velebi, romlebic gamoTvlilia  roca t=14 sT 

naCvenebia nax.4.2.12 – 4.2.14 –ze. Qnax.4.2.12-ze moyvanilia qaris siCqaris veqtorisa da 

modulis  ganawileba  miwis zedapiridan z = 10 m –a), b) da 100m–c), d) simaRleebze. 

Nnaxazidan Cans, rom qaris zedapiruli ganawileba rTulia. regionis dasavleT 

nawilSi miRebulia dasavleTis qari, romelic ganicdis konvergencias TrialeTis 

qedze arsebul sam xeobaSi da warmoqmnili haeris nakadebi miemarTebian jeiranis 

dablobisaken. jeiranis dablobze xdeba qaris mimarTulebis cvlileba, qari 

Rebulobs  Crdilo-aRmosavleTis mimarTulebas, gadaevleba civ gomboris qedis 

CrdiloeT nawils da aRwevs mTavari kavkasionis qedis samxreT kalTas. am 

teritoriaze miwispira qaris siCqare ar aris sakmarisi daZlios orografuli 

winaaRmdegoba, amitom iyofa or nakadad. erTi nakadi vrceldeba Crdili 

aRmosavleTiT kaspiis zRvisken, xolo meore, jer miemarTeba samxreT-

aRmosavleTiT, Semdeg mkveTrad uxvevs, da Siraqis dablobis da Sirvanis stepis 

midamoebSi gadaiqceva CrdiloeTis qarad. qaris siCqare 10 m doneze araa didi, 

regionis umetes nawilSi is ar aRemateba 2 m/wm-s. mxolod aRmosavleT nawilSi 

izrdeba da Siraqis dablobisa da Sirvanis stepebis midamoebSi aRwevs 7 m/wm-s. 
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Nnax.4.2.12. qaris siCqaris veqtori da moduli z = 10 m – a), b) da z = 100 m 

simaRleebze – c), d), Sesabamisad, roca t = 14 sT. 

 

miwis zedapiridan 100m simaRleze (nax.4.2.12c) qaris veqtoris sivrculi 

ganawileba msgavsia miwispira qaris veqtoris ganawilebis. amave dros,  arsebobs 

mTeli rigi gansxvaveba: ufro mkveTradaa gamoxatuli qaris divergenciis zona 

rogorc TrialeTis qedis maxloblobaSi, aseve mTavari kavkasionis qedis 

CrdiloeTi kalTis midamoebSi; regionis centralur nawilSi, ivris zeganisa da 

civ gomboris qedis midamoebSi qari mimarTulia Crdilo-dasavleTis mimarTulebiT 

da mimdebare teritoriebze arsebul qarTan erTad qmnis miwispira anticiklons.  

100 m simaRleze qaris sidide icvleba farTo farglebSi (nax.4.2.12d). regionis 

centralur nawilSi, jeiranis dablobis, civ gomboris qedis midamoebSi, mTvari 

kavkasionis qedis da misi CrdiloeTi ferdobis garkveul nawilebSi qaris siCqare 

ar aRemateba 5 m/wm-s. amasTan erTad, am teritoris calkeul mcire nawilebSi 

miRebulia Stilis zonebi. Zlieri qari miRebulia Siraqis stepisa da Sirvanis 

dablobis teritoriaze (20-25 m/wm). 

Tavisufal atmosferoSi orografiisa da qvefenili zedapiris Termiuli 

zemoqmedeba iwvevs zonaluri talRuri SeSfoTebebis warmoSobasa da vertikalur 

meridianul sibrtyeSi mezomasStabis grigalebis formirebas (nax.4.2.13). 

Aatmosferos sasazRvro fenaSi, rogorc zonalur aseve meridianul kveTaSi, 

moRebulia vertikaluri cirkulaciuri sistemebi, romelTa horizontaluri 

masStabebi damokidebulia orografiis araerTgvarovnebis zomebisagan 

(nax.4.2.14_4.2.17). dinebebis zogadi  suraTi iseTia, rom atmosferos sasazRvro fenis 

qveda nawilSi, qedebsa an maRlobebs Soris arsebul dablob teritoriebze, haeris 

moZraobas aqvs urTierT sapirispiro mimarTuleba da warmoSoben ciklonuri an 

anticiklonuri tipis vertikalur cirkulaciur sistemebs. Aarsebul efeqts 
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adgili aqvs mxolod im SemTxvevaSi Tu msxvilmasStabiani fonuri mozraobis 

siCqare 1-3 m/wm-is farglebSia. 3 m/wm-ze meti qaris siCqaris SemTxvevaSi miwispira 

fenis damamuxruWebeli moZraoba ver warmoSobs vertkalur grigalebs da 

formirebuli mezomasStaburi qaris mimarTuleba emTxveva fonuri qaris 

mimarTulebas, romelzedac zed edeba sxvadasxva sigrZis mcire amplitudis 

talRuri SeSfoTebebi (nax.4.2.18). talRuri SeSfoTebis amplituda didia didi 

daxrilobis orografiuli araerTgvarovnebis areSi da mcirdeba dablob da vake 

teritoriebis Tavze. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.4.2.13 qaris siCqaris veqtoris da modulis velebi z = 3 km 

simaRleze, – a) da 6 km simaRleze – b). qaris siCqaris  

veqtoris zonaluri mdgenel XOZ  sibrtyeSi – c) da  

meridianuli  mdgeneli YOZ sibrtyeSi – d), roca t = 14 sT. 
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nax.4.2.14. qaris siCqaris veqtoris zonaluri gegmili  atmosferos sasazRvro 

fenaSi  XOZ  sibrtyeSi  ≤z 3 km simaRleze  y = 30 da  20  ≤ x  ≤ 40 – a),  40  ≤ x  ≤ 60 – b) 

da  60  ≤ x  ≤ 80 – c), roca t = 14 sT. 
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nax. 4.2.15. qaris siCqaris veqtoris zonaluri gegmili atmosferos sasazRvro 

fenaSi XOZ  sibrtyeSi  ≤z 3 km simaRleze  y = 60 da  20  ≤ x  ≤ 40 – a),  40  ≤ x  ≤ 60 – b) 

da  60  ≤ x  ≤ 80 – c), roca t = 14 sT. 
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nax. 4.2.16. qaris siCqaris veqtoris meridianuli gegmili  atmosferos  sasazRvro 

fenaSi YOZ  sibrtyeSi  ≤z 3 km simaRleze  x = 30 da  20  ≤ y  ≤ 40 – a),  40  ≤ y  ≤ 60 – b) 

da  60  ≤ y  ≤ 80 – c), roca t = 14 sT. 
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nax.4.2.17. qaris siCqaris veqtoris meridianuli gegmili atmosferos  sasazRvro 

fenaSi YOZ  sibrtyeSi  ≤z 3 km simaRleze  x = 60 da 20  ≤ y  ≤ 40 – a),  40  ≤ y  ≤ 60 – b) 

da  60  ≤ y  ≤ 80 – c), roca t = 14 sT. 
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nax.4.2.18. vertkaluri siCqaris izowirebi XOZ  sibrtyeSi  ≤z 3 km simaRleze  y = 30 

da  20  ≤ x  ≤ 40 – a),  40  ≤ x  ≤ 60 – b) da  60  ≤ x  ≤ 80 – c), roca t = 0 sT. 

 

nax. 4.2.19 da 4.2.20-ze naCvenebia gamoTvlebiT miRebuli temperaturisa da wnevis 

velebi. Nnaxazebidan Cans, rom modelirebis areSi niadagis temperatura icvleba 

13oC - 40 oC farglebSi. temperaturis maqsimaluri mniSvnelobebi  miRebulia 

md.alaznis vaksa da kaxeTis zeganze, sadac nidagis temperatura 14 sT-ze 32oC_40oC 

intervalSia. meteorologiuri budruganis doneze temperaturis mniSvneloba 

icvleba farTo diapazonSi. misi mniSvneloba maqsimaluria kaxeTis zeganze (25 oC), 

minimaluri maRali mTebis midamoebSi (-1 oC).Mmiwispira wnevis mniSvnelobebi 760 mb 

– 1000 mb-is farglebSia.  
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miwis zedapiridan 1 km simRleze temperatura 9oC - 14oC intervalis farglebSi 

icvleba. maqsimaluri temperatura miRebulia or areSi – eldaris dablobis da 

gardabanisa da marneulis raionebis teritoriebze. troposferoSi temperatura 

simaRlis zrdasTan erTad ecema daaxdloebiT 0.65oC-iT 100 m-ze ise, rom misi 

horizontaluri gradienti mimarTulia CrdiloeTidan samxreTisaken da 

daaxloebiT udris 1 oC/50 km.  

100m simaRleze miRebulia mkveTrad gamoxatuli daRmavali moZraobis zoli 

(nax.3.2.21). igi miuyveba  mTavari kavkasionis qedis samxreTi ferdobs regionis 

aRmosavleTi sazRvridan md.alaznis vakis bolomde. am areSi vertikaluri 

moZraobis siCqare aRwevs - 1.1 m/wm-s. aRniSnulis mopirdapired, ivris zeganis 

Crdilo-dasavleT nawilSi miRebulia aRmavali moZraobis zoli. zoli Tan gasdevs 

ivris zegans mTel sigrZeze. misi sigane saSualod 5-7 km-ia, sigrZe ki 200km. 

vertikaluri siCqare am zolSi aRwevs 1.1 m/wm-s. miRebulia aseve calkeuli haeris 

aRmavali da daRmavali moZraobebi. maTi gavrcelebis horizontaluri zomebi 

gacilebiT naklebia zemoT aRniSnuli areebis zomebisagan. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.2.19. temperaturuli veli (0 C) qvefenilzedapirze – a), niadagis 

zedapiridan 2 m – b), 100 m - c) simaRleebze da miwispira wnevis (mb veli – d)), roca 

t = 0 sT 

 

atmosferos sasazRvro fenis zeviT araa formirebuli mkafiod gamoxatuli 

vertikaluri moZraobis areebi. vertikaluri moZraoba aq ufro lokalur xasiaTs 

atarebs da dakavSirebulia reliefis lokalur araerTgvarovnebasTan. 
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nax. 4.2.20. temperaturuli veli (0 C) niadagis zedapiridan  1km – a),  

         3km – b), 6 km – c) da 8 km – d) simaRleebze, roca t = 14 sT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.2.21. vertikaluri siCqaris veli (0 C) niadagis zedapiridan100 m – a), 3 km – b), 

6 km – c) da 8 km – d)m simaRleebze, roca t = 14 sT. 

 

     nax.4.2.22-ze naCvenebia atmosferos tenianobis cvlilebis damaxasiaTebeli 

velebi. maTi analizi gviCvenebs, rom miuxedavad atmosferos sakmarisi tenianobisa,  

hidroTermodinamikuri procesebi xels ar uwyoben nalqwamomneli procesebis 

ganviTarebas, wvimis Rrublebis formirebas da naleqebis mosvlas modelirebis 

areSi.  
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nax.4.2.22. atmosferos wylis orTqlis masuri wilis veli (g/kg) 3 km simaRleebze - a),  

wylianobis masiuri wilisvelebi 2 km-b) da 3 km - c) simaRleebze, da mosuli naleqis 

zedapiruli simkvrive (kg/m2) d), roca t = 14 sT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.4.2.23. atmosferoSi mtvris koncentracia z = 2, 10, 100 da 600 m simaRleebze 

roca t = 14 sT. 
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nax.4.2.24. atmosferoSi mtvris koncentracia z = 1000 m, 1500 m, 

           2000  da 3000 m simaRleebze roca t =14 sT. 

 

nax.4.2.23 da 4.2.24-ze naCvenebia gamoTvlebiT miRebuli mtvris ganawileba 

atmosferos sasazRvro fenaSi da troposferoSi roca t = 14 sT. naxazebidan Cans, 

rom damtverianeba gavrcelebulia did teritoriaze erTiani Rrublis saxiT, 

umetesad aRmosavleTis mimarTulebiT. Mmtvris gavrcelebis areSi koncentracia 

araa erTgvarovnad ganawilebuli. miwis zedapiridan 2 m simaRleze koncentracia 

0.1 –1 zdk miRebulia mxolod qalaqebis teritoriebze da maT uSualo siaxloves. 

0.1 zdk-is sazRvari  

q. Tbilisis SemTxvevaSi gadis qalaqis teritoriidan 2 – 4 km manZilze,  

q.rusTavis SemTxvevaSi ki – 8 km manZilze. danarCen teritoriaze gamoTvlebiT 

miRebuli koncentracia naklebia 0.1 zdk-ze. 2 m simaRlis zeviT, 0.1 zdk-ze meti 

mniSvneloba miRebulia qq. Tbilisisa da rusTavis Tavze, gacilebiT met farTobze. 

aRniSnuli efeqti gamowveulia erTis mxriv dabinZurebuli qalaqebis Tavze 

miwispira fenaSi vertkaluri turbulentobiT mtvris didi raodenobis 

gadatanasTan da Semdgom mis gavrcelebasTan horizontaluri adveqtiuri da  

horizontaluri turbulenturi moZraobebiT.Y 0.1 zdk-ze meti koncentraciis 

dabinZurebis zonis moculoba maqsimaluria miwis zedapiridan atmosferos 100m-dan 

700m-mde fenaSi. am fenis zemoT maqsimaluri koncentraciis mniSneloba iwyebs 

klebas da 3 km-is simaRleze misi sidide ar aRemateba 0.01 zdk-as.  

 

4.3. hidroTernodinamikuri velebis da mtveris droiTi da sivrciTi evolucia 

fonuri samxreTis qaris dros  

modelirebuli da Seswavlilia kaxeTis teritoriaze atmosferuli 

procesebis ganviTareba da qalaqebSi arsebuli mtvrianobis gavrceleba  samxreTis 

fonuri stacionaluri qaris dros zafxulis sezonSi. parametrebi  ufon=0; vfon=23 

m/wm; =TΔ x - 7,5*10-6 grad/m; =TΔ y  0; 
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fonuri wneva gansazRvrulia kvazistatikis gantolebiT, xolo Sesabamisi  

fonuri qaris siCqare gamoTvlilia geostrofiuli qaris gantolebebidan. misi 

mniSvneloba icleba 1 m/wm-dan  10 m simaRleze 20 m/wm-mde tropopauzaze, 

Sesabamisad.  

Nnax. 4.3.1 - 4.3.10 -ze naCvenebia gamoTvlebiT miRebuli lokaluri 

meteorologiuri velebis sivrciTi da droiTi ganawilebis suraTebi.  

nax. 4.3.1-ze  naCvenebia qaris siCqaris veqtori da moduli z = 10 m – a), b) da z = 

100 m simaRleebze – c), d), Sesabamisad, roca t = 0 sT. naxazebidan Cans, rom qaris 

siCqaris sivrculi ganawileba miwispira fenaSi FENA Tvisobrivad gansxvavdeba 

sivrculi ganawilebisagan, romlebic miRebulia fonuri aRmosavleTisa da 

dasavleTis qarebis SemTxvevebSi.  mTavari kavkasionis da TrialeTis qedis 

Crdilo-aRmosavleT kalTaze miRebulia samxreTis qari, romlis sidide flugeris 

doneze aRwevs 2 m/wm-s, xolo 100 m simaRleze 8 m/wms. qedebs Soris arsebul 

teritoriaze –  ivris zeganze, civ gomboris qedsa da iq arsebul teritoriebze 

miRebulia  fonuri qaris sawinaaRdego mimarTulebis qari -  CrdiloeTis qari, 

romelic 100 m simaRleze  alaznis vakeze da jeiranis velze gadadis Crdilo-

dasavleTis qarSi. am teritoriebze qari sustia ise, rom teritoriis did nawilze 

adgili aqvs Stils (nax. 4.3.1b) da d). Stili miRebulia aseve 100 m simaRleze, 

ZiriTadad orografiuli winaRobis qarzurga mxares da zogierT qedebs Soris 

arsebul xeobebSi  (mag. qq. Tbilisis da rusTavis mimdamoebSi).  

Manalogiurad  zonaluri fonuri qaris SemTxvevisa, modelirebul 

eqsperimentSic qaris siCqare miwis zedapiridan daSorebisas izrdeba. msgavsebasTan 

erTad, adgili aqvs Semdeg Tvisobriv gansxvavebebs. zRvis donidan 3 km simaRleze 

qaris siCqaris sidide maRali qedebis Tavze metia vidre siCqare,  romelic 

miRebulia maT Soris arsebul dablob teritoriebze (nax.4.3.2 a). 6km simaRleze ki 

miRebulia aRniSnulis sapirispiro suraTi, qaris siCqare metia mTavari kavkasionis 

da TrialeTis qedebs Soris arsebul areSi da naklebia qedebis Tavze (nax. 4.3.2b).   

qaris siCqaris zonaluri da meridianuli mdgenelebis (nax. 4.3.2c) , d). analizi 

gviCvenebs, rom garsdenis procesisaTvis damaxasiaTebelia mezomasStaburi talRebi 

da vertikaluri meridianuli da zonaluri grigalebi. mezomasStaburi talRebi 

gansakuTrebiT gamoxatulia Tavisufal atmosferoSi, vertkaluri grigalebi - 

fonuri dinebis marTobul sibrtyeSi atmosferos sasazRvro fenasa da Tavisufal 

atmosferoSi. 

aRniSnuli moZraobebis maRali garCevis mqone suraTebi mocemulia nax.4.3.3 – 

4.3.6-ze. naxazebidan Cans, rom orografiis zemoqmedebis Sedegad warmoSobili 

cirkulaciuri sistemebi ZirTadad formirebulni arian atmosferos sasazRvro 

fenaSi. 
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nax.4.3.1. qaris siCqaris veqtori da moduli z = 10 m – a), b) da z = 100 m 

                 simaRleebze – c), d), roca t = 0 sT.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.4.3.2. qaris siCqaris veqtoris da modulis velebi z = 3km simaRleze, – a) da 6km 

simaRleze – b). qaris siCqaris veqtoris paralelis gaswvrivi mdgenel XOZ  

sibrtyeSi, roca  Y=20 – c) da meridianuli  mdgeneli YYOZ sibrtyeSi, roca X=20 – 

d), roca t = 0 sT.  
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nax.4.3.3. qaris siCqaris veqtoris meridianuli gegmili atmosferos sasazRvro   

fenaSi    YOZ  sibrtyeSi  ≤z 3 km simaRleze  x  = 30 da  20  ≤  y  ≤ 40 – a),  40  ≤  y 

 ≤ 60 – b) da  60  ≤  y   ≤ 80 – c), roca t = 0 sT. 
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nax.4.3.4. qaris siCqaris veqtoris meridianili gegmili atmosferos sasazRvro 

fenaSi   XOZ  sibrtyeSi  ≤z 3 km simaRleze  x  = 60 da   

20  ≤  y  ≤ 40 – a),  40  ≤  y  ≤ 60 – b) da  60  ≤  y  ≤ 80 – c), roca t = 0 sT. 
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nax.4.3.5. qaris siCqaris veqtoris zonaluri gegmili atmosferos sasazRvro  fenaSi    

XOZ  sibrtyeSi  ≤z 3 km simaRleze  y  = 30 da  20  ≤  x  ≤ 40 – a),  40  ≤  x  ≤ 60 – b), 60 

x  ≤ 80 – c) da 80  ≤  x  ≤ 100 – d),  roca t = 0 sT. 
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nax.4.3.6. qaris siCqaris veqtoris zonaluri gegmili  atmosferos asazRvro fenaSi    

XOZ    sibrtyeSi  ≤z 3 km simaRleze  y = 60 da  20  ≤  x  ≤ 40 – a),  40  ≤  x  ≤ 60 – b), 60 

x  ≤ 80 – c) da 80  ≤  x  ≤ 100 – d),  roca t = 0 sT. 
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nax.4.3.7. temperaturuli veli (oC) qvefenilzedapirze – a), niadagis  

zedapiridan 2 m – b), 100 m - c) simaRleebze da miwispira wnevis (mb) 

 veli – d)), roca t = 0 sT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.4.3.8. temperaturuli veli (0 C) niadagis zedapiridan 1km – a),  

3 km – b), 6 km – c) da 8 km – d)simaRleebze, roca t = 0 sT. 

 

 maTi horizontaluri zomebi damokidebulia dedamiwis zedapiris formaze da 

qaris siCqaris sidedeze. gamoTvlebma aCvena, rom cirkulaciuri sistemebis 
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horizontaluri zomebi 10–50 km-is farglebSia, xolo vertikaluri zomebi – 

icvlebian  ramdenime aseuli metridan 2 - 3 km-mde. maRali qedebis midamoebSi 

warmoSobili vertkaluri grigalebi SeiZleba gascdes atmosferos sasazRvro 

fenasa da moicvas Tavisufal atmosfero 3 - 4 km-mde. 

mezomasStaburi orografiuli talRa gravitaciuli bunebisaa. is miRebulia 

atmosferos sasazRvro fenasa da Tavisufal atmosferoSi. talRa aRwevs 

tropopauzamde, misi amplituda damokidebulia adgilis simaRleze da qvefenili 

zedapiris horizontalur gradientze. 

 roca t = 0 sT gamoTvlebiT miRebuli temperaturis mniSvnelobebi 

budruganas doneze metia vidre niadagis zedapiris temperatura da atmosferos 

temperatura 100 m simaRleze (nax. 3.61). Tumca, temperaturis horizontaluri 

ganawilebebi samive doneebze Tvisobrivad erTnairni arian. atmosferos miwispira 

fenaSi temperatura mcirdeba reliefis simaRlis zrdasTan erTad da naklebadaa 

damokidebuli fonuri temperatguris horizontalur gradientze. miwispira fenis 

zeviT, temperaturis horizontaluri cvlilebis mimarTuleba emTxveva fonuri 

temperaturis cvlilebis mimarTulebas (nax.3.62). miwispira wneva maqsimaluria 

regionis yvelaze dabal teritoriaze mingeCauris wyalsacavis  da md. alazanisa 

da mtkvris gaswvriv arsebul dablob teritoriebze.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.3.9. vertikaluri siCqaris veli (0 C) niadagis zedapiridan 

100 m – a), 3 km – b), 6 km – c) da 8 km – d) simaRleebze, roca t = 0 sT. 
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nax. 4.3.10. vertkaluri siCqaris izowirebi YOZ  sibrtyeSi  ≤z 3 km simaRleze 

roca x = 30 da  20  ≤ y  ≤ 40 – a),  40  ≤ y  ≤ 60 – b),  

 60  ≤  ≤ 80 – c) da t = 0 sT. 

 

nax. 4.3.10 - 4.3.11-ze naCvenebia gamoTvlebiT miRebuli vertikaluri siCqaris 

izowirebis ganawileba niadagis zesapiridan sxvadasxva simaRleze da atmosferos 

sasazRvro fenaSi meridianul kveTaSi. naxazebidan Cans, rom regionis centralur 

nawilSi – ivris zeganis alaznis vakeze da jeiranis velis midamoebSi siCqaris 

sidideebi atmosferos sasazRro fenaSi  -0.3 m/wm – 0.3 m/wm-is farglebSi icvleba 

da aRmaval da daRmaval moZraobebs adgili aqvT sakmaod didi horizontaluri 

zomis mqone teritoriaze. mTagorian teritoriebze aRmavali da daRmavali 
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moZraobebiT dakavebuli areebis horizontaluri zomebi daaxloebiT 10 km-is 

maxloblobaSia da am areebSi siCqaris sidide aRwvs 1 m/wm-de.  analogiuri suraTia 

miRebuli vertikaluri siCqaris velebisaTvis 6  da 8 km simaRleebze.  

miuxedavad vertikaluri siCqaris sakmaod didi mniSvnelobisa Rrublianoba 

miRebulia mxolod sivrcis mcire areSi  (nax.4.3.11), da miRebuli  Rrublis 

wylianoba araa sakmarisi naleqis mosvlisaTvis.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.4.3.11. atmosferos wylis orTqlis masuri wilis veli (g/kg) 3km simaRleebze - a),  

wylianobis masiuri wilisvelebi 2 km - b) da 3 km - c) simaRleebze da mosuli naleqis 

zedapiruli simkvrive(kg/m2 - d),roca t = 0 sT. 

 

nax. 4.3.12 da 343.13-ze naCvenebia gamoTvlebiT miRebuli mtvris ganawilebis 

suraTebi atmosferos sasazRvro fenaSi da troposferoSi. mtvris gavrcelebis 

suraTebi Tvisobrivad gansxvavdeba aRmosavleTisa da dasavleTis fonuri qarebis 

SemTxvevebSi MmiRebuli suraTebisagan. kerZod, qq. Tbilisi, rusTavi, marneulis da 

bolnisis midamoebSi mtvris horizontaluri ganawilebebi 2 da 10 m simaRleebze 

sakmaod didi sizustiT emTxveva erTmaneTs. 100m simaRleze am punqtebisaTvis 

mtveri gavrcelebulia mxolod mcire areze. aRniSnuli efeqti gamowveulia imiT, 

rom Seswavlili qalaqebis ganlagebis areSi miRebulia Stiluri situacia da 

mtveris gadatana xorcieldeba mxolod turbulenturi gavrcelebis meqanizmiT. 

gare kaxeTSi qalaqebis SemTxvevaSi  mtveri gavrcelebulia sakmaod did areSi, rac 

umetes wilad ganpirobebulia adveqturi gadatanis procesiT. aseve, mcire areSia 

gavrcelebuli mtveri atmosferos sasazRvro fenaSi (nax. 3.66). aRniSnuli efeqti 

gamowveuli Zlierad mdgradi stratifikaciis mqone haeris fenis formirebiT 

atmosferos sasazRvro fenaSi, roca t=0sT. aRniSnuli mdgomareobisaTvis 

damaxasiaTebelia atmosferos susti turbulizacia da inversiuli fenis 

warmoSoba, romelic xels uSlis haerSi gafrqveuli nivTierebis vertkalur 

difuzias.  
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nax. 4.3.12. atmosferoSi mtvris koncentracia z = 2, 10, 100  

da 600 m simaRleebze roca t = 0 sT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.3.13. atmosferoSi mtvris koncentracia z = 1000 m, 1500 m, 

2000 m da 3000 m simaRleebze roca t =12 sT. 

 

gamoTvlebma aCvena, rom temperaturis dReRamuri cvlileba iwvevs 

kinematikuri velebis Sesabamis cvlilebebs. nax.4.3.14-ze moyvanilia qaris veqtorisa 

da modulis  velebi  miwis zedapiridan z = 10 m –a), b) da 100 m – c), d) simaRleebze, 

gamoTvlili SuadRisTvis, roca t = 14 sT. Tu SevadarebT erTmaneTs nax.4.3.14 da 

4.3.15-s, miuxedavad Tvisobrivi msgavsebisa, SevamCnevT mniSvnelovan raodenobriv 
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gansxvavebebs qaris siCqaris miwispira ganawilebebSi. gazrdilia qaris siCqaris 

sidideebi civ gomboris qedis, ivris zeganis da alaznis velis midamoebSi.am 

midamoebSi qaris siCqare 10 m simaRleze aRwevs 8 m/wms, xolo 100 m simaRleze - 24-

26 m/wms. miRebuli Sedegi miuTiTebs atmosferos miwispira da sasazRvro fenis 

qveda nawilSi fonuri dinebis sawinaaRmdegod mimarTuli haeris mZlavri nakadis 

warmoSobas (nax. 4.3.16- 4.3.20). 

regionis Crdilo aRmosavleT nawilSi da mTavari kavkasionis qedis 

midamoebSi Semcirebulia qaris siCqare. aseve, t = 0 sT-Tan SedarebiT 2 jer da 

ufro metadaa Semcirebuli Stilis da mcire qarebis zona da mas ukavia mxolod 

md. iorsa da  mtkvars Soris arsebuli teritoria. reliefis  lokaluri  gavlenis 

Sedegia fonuri samxreTis qaris dros 100 m simaRleze ivris zegnis samxreT-

dasavleT ferdobisa da TrialeTis qedis Crdilo aRmosavleT kalTis midamoebSi, 

qaris siCqaris konvergenciis zolebis da md. aragvis xeobaSi didi siCqaris mqone 

haeris nakadis miReba.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Nnax. 4.3.14. qaris siCqaris veqtori da moduli z = 10 m – a), b) da  

z = 100 m simaRleebze – c), d), Sesabamisad, roca t = 14 sT. 
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nax.4.3.15. qaris siCqaris veqtoris da modulis velebi z = 3 km simaRleze,  

– a) da 6 km simaRleze – b). qaris siCqaris veqtoris meridianuli mdgenel YOZ  

sibrtyeSi, roca y = 20  – c) da zonaluri mdgeneliYXOZ sibrtyeSi, roca Yx = 20 – 

d), roca t = 14 sT. 

 

miwis zedapiridan daSorebisas, TandaTanobiT mcirdeba atmosferos 

sasazRvro fenaSi warmoSobili fonuris moZraobis sawinaaRmdegod mimarTuli 

qaris siCqaris sidide da is TandaTanobiT uaxlovdeba fonurs (nax. 4.3.16). 3 km 

simaRleze mTavari kavkasionis qedis gavleniT icvleba qaris mimarTuleba da qari 

cdilobs gars Semouaros maRal orografiul winaaRmdegobas. am doneze qaris 

siCqare regionis Crdilo da samxreT nawilebSi metia centralur nawilSi miRebul 

siCqareze. 6 km simaRleze miRebulia sawinaaRmdego suraTi. qari regionis 

centralur nawilSi metia, vidre CrdiloeT da samxreT nawilebSi.  

gamoTvlebiT miRebuli qaris meridianuli da zonaluri mdgenelebis velebi 

gviCveneben rotoruli da talRuri moZraobebis formirebas atmosferos sasazRvro 

fenasa da Tavisufal atmosferoSi. aRniSnuli efeqti mkafiod Cans nax. 4.3.17 – 

4.3.20-ze. atmosferos sasazRvro fenaSi  formirebulni arian vertikaluri 

anticiklonuri  grigalebi, rogorc orografiuli winaaRmdegobis qarpira, aseve  

wiaaRmdegobis qarzurga mxares. im teritoriebze, sadac grigaluri warmonaqmnis 

centrebi dedamiwis zedapiridan ramdenime aseul metrizea,  maSin centrsa da 

dedamiwis zedapirs Soris formirebulia reliefis gaswvriv mimarTuli aRmavali 

da daRmavali  moZraobis viwro zolebi, romlebSic qaris siCqare aRwevs 10 m/wm-s. 

moZraobis Sesabamisi saxe gaaCnia vertikaluri siCqaris velsac   (nax. 4.3.21). 
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nax.343.16. qaris siCqaris veqtoris meridianuli gegmili   atmosferos  sasazRvro 

fenaSi YOZ  sibrtyeSi  ≤z 3 km simaRleze  x = 30, 20  ≤ y  ≤ 40 – a). 40  ≤ y  ≤ 60 – b) da 

60  ≤ y  ≤ 80, roca t = 14 sT. 
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nax.4.3.17. qaris siCqaris veqtoris meridianuli gegmili atmosferos  sasazRvro 

fenaSi YOZ  sibrtyeSi  ≤z 3 km simaRleze  x = 60, 20  ≤ y  ≤ 40 – a). 40  ≤ y  ≤ 60 – b) da 

60  ≤ y  ≤ 80, roca t = 14 sT. 
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nax.4.3.18. qaris siCqaris veqtoris zonaluri gegmili atmosferos sasazRvro fenaSi  

XOZ  sibrtyeSi  ≤z 3 km simaRleze  y = 30 da  20  ≤ x  ≤ 40 – a), 40  ≤ x  ≤ 60 – b), 

60  ≤ x  ≤ 80 – c), 80  ≤ x  ≤ 100 – d),roca t = 14 sT. 
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nax.4.3.19. qaris siCqaris veqtoris zonaluri gegmili atmosferos sasazRvro fenaSi 

XOZ  sibrtyeSi  ≤z 3 km simaRleze  y = 60 da  20  ≤ x  ≤ 40 – a), 40  ≤ x  ≤ 60 – b),  

60  ≤ x  ≤ 80 – c),  80  ≤ x  ≤ 100 – d), roca t = 14 sT 
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nax.4.3.20. vertkaluri siCqaris izowirebi YOZ  sibrtyeSi  ≤z 3 km simaRleze roca x = 

30 da  20  ≤ y  ≤ 40 – a),  40  ≤ y  ≤ 60 – b), 60  ≤  ≤ 80 – c) da t = 14 sT. 
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nax.4.3.21. temperaturuli veli (0 C) qvefenilzedapirze – a), niadagis zedapiridan 2 

m – b), 100 m - c) simaRleebze da miwispira wnevis (mb veli – d)), roca t = 14 sT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.4.3.22. temperaturuli veli (0 C) niadagis zedapiridan  1km – a), 3km – b), 6 km – c) 

da 8 km – d) simaRleebze, roca t = 14 sT. 

nax.4.3.21 da 4.3.22-ze naCvenebia gamoTvlebiT miRebuli temperaturis veli  

10 20 30 40 50 60 70 80 90 100 110

10

20

30

40

50

60

70

80

1

5

9

13

17

21

25

29

32

36

10 20 30 40 50 60 70 80 90 100 110

10

20

30

40

50

60

70

80

1

5

9

13

17

21

25

29

32

36

10 20 30 40 50 60 70 80 90 100 110

10

20

30

40

50

60

70

80

10 20 30 40 50 60 70 80 90 100 110

10

20

30

40

50

60

70

80

1

5

9

13

17

21

25

29

32

36

a)

b)

c)

d)

740

760

780

800

820

840

860

880

900

920

940

960

980

10 20 30 40 50 60 70 80 90 100 110

10

20

30

40

50

60

70

80

10 20 30 40 50 60 70 80 90 100 110

10

20

30

40

50

60

70

80

10 20 30 40 50 60 70 80 90 100 110

10

20

30

40

50

60

70

80

10 20 30 40 50 60 70 80 90 100 110

10

20

30

40

50

60

70

80

8

9

10

11

12

13

14

-3

-2

-1

0

1

2

3

-22

-21.5

-21

-20.5

-20

-36

-35.5

-35

-34.5

-34

-33.5

a)

b)

c)

d)



 

113 
 

sxvadasxva simaRleze da miwispira wneva, roca t = 14 sT.  niadagis 

temperatura icvleba farTo diiapazonSi  +13oC- dan + 40 oC-mde. niadagis 

temperatura maqsimaluria eldaris dablobisa da Siraqis velis midamoebSi (+40oC). 

alaznis vakis, ivris zeganisa da jeiranis velis midamoebSi temperatura +30oC-is 

midamoebSia. atmosferos miwispira fenaSi temperaturuli izowirebi 

mniSvnelovanwilad miuyvebian reliefis izogifsebs. Tavisufal atmosferoSi 

temperaturis izowirebi TandaTanobiT icvlian formas da Rebuloben 

meridianalur orientacias. 3 km da met simaRleze temperaturis gradienti 

daaxloebiT 0.02 grad/km-is tolia.       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.4.3.23. vertikaluri siCqaris veli (0 C) niadagis zedapiridan 

100 m – a), 3 km – b), 6 km – c) da 8 km – d) simaRleebze,roca t = 14 sT. 

 

miwispira wnevis veli Tvisebrivad da raodenobrivad ar gansxvavdeba 

regionisaTvis damaxasiaTebeli velisagan (nax. 4.3.21 d).  

vertikaluri siCqaris velis sivrculi ganawileba aCvenebs, rom qvefenili 

zedapiridan 100 m simaRleze miRebulia didi vertikaluri siCqareebis   viwro  da 

grZeli zolebi (nax. 4.3.23). daRmavali moZraobis zoli miRebulia kavkasionis qedis 

samxreTi kalTis gaswvriv, aRmavali moZraobis zoli - civ gomboris qedis 

Crdilo-aRmosavleTi kalTis gaswvriv. vertikaluri siCqaris sidideebi am zolebSi 

aRweven 1 m/wm-s. 

Tavisufal atmosferoSi mZlavri aRmavali moZraobebi miRebulia arsebuli 

qedebis da xeobebis midamoebSi viwro da mcire sigrZis calkeul ubnebis saxiT. 

maTi vertikaluri ganvrcoba sxvadasxvaa. zogierTi maTgani aRwevs tropopauzamde.  

gamoTvlebma AaCvena, rom fonuri samxreTis qaris SemTxvevaSi, miRebuli didi 

vertikaluri siCqareebi araa sakmarisi notio konveqciuri   
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nax. 4.3.24. atmosferoSi mtvris koncentracia z = 2, 10, 100 da 600 m simaRleebze 

roca t = 14 sT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.3.25. atmosferoSi mtvris koncentracia z = 1000 m, 1500 m, 

2000 m da 3000 m simaRleebze roca t =14 sT. 

 

procesebis ganviTarebisaTvis – RrubelTa warmoSobisTvis da naleqebis misaRebad. 

 atmosferos dReRamuri Termiuli reJimis cvlilebiT gamowveulma 

kinematikurma efeqtebma mniSvnelovani gavlena moaxdina mtveris gavrcelebaze 

atmosferoSi. kerZod, grigalebis warmoSobam da siCqaris vertikaluri da 
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horizontaluri gradientebis gazrdam ganapiroba atmosferos aramdgradi 

dinamikuri wonasworoba,  turbulentobis gazrda da mtveris horizontaluri da 

vertikaluri gavrcelebis intensifikacia. Sesabamisad gamoTvlebma aCvena, rom 

regionis qalaqebidan atmosferoSi moxvedrili mtveri 14 saaTisaTvis 

gavrcelebulia gacilebiT did teritoriaze, vidre es miRebuli iyo im 

momentisaTvis, roca t = 0 sT    (nax. 4.3.24 da 4.3.25). 

 amrigad, Catarebuli ricxviTi eqsperimentis saSualebiT gamokvleuli iqna 

meteorologiuri velebisa da damtverianebis ganawileba droSi da sivrceSi 

fonuri samxreTis qaris dros. naCvenebia, rom reliefis samxreTis fonuri qariT 

garsdenis Sedegad adgili aqvs atmosferos mdgradi vertikaluri stratifikaciis 

formirebas atmosferos sasazRvro fenaSi, roca t = 0 sT.  temperatuli rejimis  

dReRamur cvlilebasTan erTad, mdgradi stratifikacia TandaTanobiT icvleba da 

roca t = 14 sT myardeba aramdgradi stratifikacia. aRniSnuli Termiuli procesi 

mimdinareobs atmosferos sasazRvro fenaSi qaris siCqaris gazrdiT regionis 

centralur nawilSi, da Sesabamisad, grigalwarmomqneli procesebis 

intensifikaciiT mTaTaSorisi dablobi da vake teritoriebis Tavze.   

atmosferos mdgradi stratifikaciis dros  (t = 0 sT) damtverianebis zonas 

ukavia gacilebiT mcire sivrce atmosferos damabinZurebeli dasaxlebuli 

punqtebis midamoebSi. aramdgradi stratifikaciis formireba iwvevs mtvris 

adveqtiuri gadatanis,  vertikaluri da horizontaluri turbulentobis difuziis 

intensifikacias da Sesabamisad, damtverianebis zona  ikavebs regionis did 

teritorias. Tumca 0,01 zdk-ze meti koncentraciis mniSvnelobebi miRebulia 

uSualod qalaqebis teritoriaze da q.q. Tbilisisa da rusTavis mimdebare 

sivrceSi.  

 

4.4. hidroTermodinamikuri velebis da mtvris droiTi da sivrciTi evolucia 

fonuri CrdiloeTis qaris dros 

modelirebuli da Seswavlilia kaxeTis teritoriaze atmosferuli 

procesebis ganviTareba da qalaqebSi arsebuli mtvrianobis gavrceleba  

CrdiloeTis fonuri stacionaluri qaris dros zafxulis sezonSi. amisaTvis, 

parametrebi  ufon=0; vfon= - 23.2 m/wm; =TΔ x 7,5*10-6 0 grad/m; =TΔ y 0; 

fonuri wneva gansazRvrulia kvazistatikis gantolebiT, xolo Sesabamisi  

fonuri qaris siCqare gamoTvlilia geostrofiuli qaris gantolebebidan da misi 

mniSvneloba icleba 1 m/wm-dan  10 m simaRleze, 20 m/wm-mde tropopauzaze.  

nax. 4.4.1–4.4.10 - ze naCvenebia gamoTvlebiT miRebuli lokaluri 

meteorologiuri velebis sivrciTi da droiTi ganawilebis suraTebi SuaRames (t = 

0 sT).  

nax. 4.4.1-ze  naCvenebia qaris siCqaris veqtori da moduli z = 10 m – a), b) da z = 

100 m simaRleebze – c), d). naxazebidan Cans, rom reliefis zemoqmedebam fonuri 

CrdiloeTis qarze atmosferos miwispira fenaSi, gamoiwvvia  siCqaris velis 

mniSvnelovani cvlileba mTavari kavkasionis qedisa da TrialeTis qeds Soris 

arsebul teritoriaze. CrdiloeTis qari miRebulia mxolod mTavari kavkasionis 

qedis CrdiloeT kalTebze da TrialeTis qedis nawilze, romelic mdebareobs 

modelirebis aris samxreT-aRmosavleT nawilSi. danarCen teritoriaze miRebulia 

Crdilo-dasavleTis, dasavleTis da samxreT-dasavleTis susti qarebi. aRsaniSnavia, 

mTavari kavkasionis qedis samxreT kalTis gaswvriv, mkveTrad gamoyofili haeris 

konvergenciis zolis warmoSoba. zoli Tan misdevs md.alaznis vakes. aRniSnul 

teritoriaze qaris siCqare araa didi. 10m simaRleze ZiriTadad adgili aqvs 
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Stilur situacias. miwis zedapiridan 100 da 2 m  simaRleze (nax.4.4.1c), d) qaris 

siCqaris sivrculi ganawileba erTmaneTis msgavsia. miwispira fenaSi qaris  

mimarTulebis da sididis cvlileba analogiuria planetaruli sasazRvro 

zonisaTvis damaxasiaTebeli  cvlilebis. miwis zedapiridan 100m simaRleze 

Stiluri situacia miRebulia mxolod mcire teritoriaze Siraqis velisa da 

eldaris dablobis maxloblad.  

 Tavisufal atmosferoSi qari inarCunebs fonuri qaris mimarTulebas 

(nax.4.4.2). simaRlis zrdasTan erTad icvleba qaris siCqaris modulis zedapiruli 

ganawileba. 3 km simaRleze qaris siCqare, regionis centralur nawilSi, naklebia 

siCqareze, romelic miRebulia CrdiloeT da samxreT nawilebSi. 6km simaRleze  ki 

piriqiT – qaris siCqare mTavari kavkasionis qedis gaswvriv naklebia dablobi da 

vake teritoriebis Tavze arsebul siCqareebze. 

orografiis garsdenis movlenisaTvis damaxasiaTebelia talRuri da 

grigaluri moZraobebis warmoSoba, rogorc sasazRvro fenaSi, aseve Tavisufal 

atmosferoSi (nax. 4.4.2c), d), nax. 4.4.3 – 4.4.6) 

atmosferos sasazRvro fenaSi vertikaluri grigalebi ufro mkafiod arian 

gamosaxuli, vidre talRebi Tavisufal atmosferoSi. fonuri dinebis gaswvriv 

mimarTulL(meridianul) sibrtyeSi miRebulia anticiklonuri grigalebi. isini 

formirebuli arian ara marto dablob teritoriebze, aramed sakmarisi sigrZis 

mqone qedebisa da maRlobebis ferdobebze.  grigalebis horizontaluri masStabi 

damokidebulia orografis araerTgvarovnebis zomebze. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.4.4.1. qaris siCqaris veqtori da moduli z = 10 m – a), b) da  

z = 100 m simaRleebze – c), d), Sesabamisad, roca t = 0 sT.  
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nax.4.4.2. qaris siCqaris veqtoris da modulis velebi z = 3 km simaRleze, – a) da 6 

km simaRleze – b). qaris siCqaris veqtoris paralelis gaswvrivi mdgenel XOZ  

sibrtyeSi , roca  Y=20 – c) da meridianuli  mdgeneli YYOZ sibrtyeSi, roca X=20 – 

d), roca t = 0 sT.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.4.4.3. qaris siCqaris veqtoris meridianuli gegmili  atmosferos  

 sasazRvro fenaSi  XOZ  sibrtyeSi  ≤z 3 km simaRleze  y = 30 da  

 20  ≤ x  ≤ 40 – a),  40  ≤  x  ≤ 60 – b) da  60  ≤  x  ≤ 80 – c), roca t = 0 sT. 
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nax.4.4.4. qaris siCqaris veqtoris meridianili gegmili  atmosferos 

 sasazRvro fenaSi  XOZ  sibrtyeSi  ≤z 3 km simaRleze  y = 60 da   

 20  ≤ x  ≤ 40 – a),  40  ≤ x  ≤ 60 – b) da  60  ≤ x  ≤ 80 – c), roca t = 0 sT. 
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nax.4.4.5. qaris siCqaris veqtoris meridianuli gegmili  atmosferos 

   sasazRvro fenaSi  YOZ  sibrtyeSi  ≤z 3 km simaRleze  x = 30 da  

   20  ≤ y  ≤ 40 – a),  40  ≤ y  ≤ 60 – b) da  60  ≤ y  ≤ 80 – c), roca t = 0 sT. 
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nax.4.4.6. qaris siCqaris veqtoris meridianuli gegmili atmosferos asazRvro fenaSi  

YOZ  sibrtyeSi  ≤z 3 km simaRleze  x = 60 da  20  ≤ y  ≤ 40 – a),  40  ≤ y  ≤ 60 – b) da  

60  ≤ y  ≤ 80 – c), roca t = 0 sT. 
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fonuri dinebis marTobul (paralelis gaswvriv) sibrtyeSi atmosferos 

sasazRvro fenaSi grigaluri struqturebi ar aris mkafiod gamoxatuli. dablob 

da vake teritoriebis Tavze dinebis mimarTuleba ar icvleba dedamiwis 

zedapiridan daSorebisas.   

atmosferos miwispira fenaSi temperaturis velis ZiriTadi ganmasxvavebeli 

niSani aris misi zrda miwis zedapridan daSorebisas. alaznis vakis da ivris 

zeganis midamoebSi haeris temperatura 100 m simaRleze daaxlebiT 4oC – iT metia 

atmosferos temperaturaze 2 m simaRleze. rac Seexeba niadags, misi temperatura 

tolia an  mcired naklebia 2 m simaRleze miRebul temperaturaze.  

atmosferos sasazRvre fenaSi da Tavisufal atmosferoSi temperaturuli 

gradienti ZiriTadad mimarTulia dasavleTisaken. Tavisufal atmosferoSi, 

temperaturis  veli warmoadgens meridianulad orientirebul zonebs, romlebic 

deformirebulia siTbos adveqtiuri da turbulentobis gadatanis meSveobiT.  

deformacia rTulia da misi gamomwvevi mizezis detaluri axsna moiTxovs 

damatebiT gamokvlevas.   

miwispira wnevis mniSvneloba icvleba 1000 mb-dan mingeCauris wyalsacavis 

midamoebSi, 740 mb-mde, kavkasionis qedis maRali mwvervalebis midamoebSi.   

nax. 4.4.10 _ 4.4.12-ze naCvenebia gamoTvlebiT miRebuli vertikaluri siCqaris 

izowirebis ganawileba. naxazebidan Cans, rom regionis centralur nawilSi – ivris 

zeganis, alaznis vakeze da jeiranis velis midamoebSi vertikaluri siCqaris vels 

aqvs zolovani struqtura, romlebSic daRmavali moZraobis siCqaris sidide 

icvleba 0 – -1 m/wm-is farglrbSi, xolo vertikalurad zeviT mimarTuli siCqaris 

mniSvneloba ar aRemateba 0.1 wm-s. 3 km da ufro met simaRleebze vertkaluri 

siCqaris ganawileba tipiuria regionisaTvis. is Sedgeba mcire zomis aRmavali da 

daRmavali moZraobis ujredebisagan, romlTa mdebareobebi Sesabamebian calkeuli 

mcire zomis qedebis ganlagebas. 

nax.4.4.11 naCvenebia gamoTvlebiT miRebuli wylis orTqlis, Rrublis wylis 

masuri Semceloba da mosuli naleqebi. suraTidan Cans, rom Rrubeli 

formirebulia or areSi, magram maTi wylianoba imdenad mcirea, rom miuxedavad 

vertikaluri siCqareebis didi mniSvnelobisa, wylianoba araa sakmarisi wvimisaTvis.  

 nax.4.4.12 _ 4.4.13-ze naCvenebia gamoTvlebiT miRebuli mtvris ganawileba 

atmosferos miwispira da sasazRvro fenebSi. naxazebidan Cans, rom  mtveris 

gavrcelebis suraTebi Tvisobrivad analogiuria fonuri samxreTis qaris dros 

miRebuli mtvris gavrcelebis suraTebis: qalaqebis Tbilisis, rusTavis, marneulis 

da bolnisis midamoebSi mtvris horizontaluri ganawileba 2  da 10 m simaRleebze 

pratikulad erTnairia da maTi koncentraciebi umniSvnelod gansxvavdebian 

erTmaneTisagan. aRniSnuli ganawileba gamowveulia damabinZurebeli wyaroebis 

midamoebSi Stiluri da StilurTan axlo myofi meteorologiuri situaciiT. 100 m 

simaRleze sxvadasva wyaroebidan amofrqveuli mtvris horizontaluri difuziis 

Sedegad xdeba maTi zeddeba da dabinZurebis are warmoadgens mtvris erTian 

Rrubels, mkafiod gamosaxuli ori centriT q.q. Tbilisis da rusTavis midamoebSi. 

qq. sagarejos da gurjaanis mtveri gavrcelebulia sakmaod did manZilze, rac 

umetes wilad ganpirobebulia adveqtiuri gadatanis procesiT.   
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nax. 4.4.7. temperaturuli veli (oC) qvefenilzedapirze – a), niadagis  

zedapiridan 2 m – b), 100 m - c) simaRleebze da miwispira wnevis (mb)  

veli – d)), roca t = 0 sT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.4.8. temperaturuli veli (0 C) niadagis zedapiridan  1km – a),  

3 km – b), 6 km – c) da 8 km – d)simaRleebze, roca t = 0 sT. 
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nax.4.4.9. vertikaluri siCqaris veli (0 C) niadagis zedapiridan 

100 m – a), 3 km – b), 6 km – c) da 8 km – d) simaRleebze, roca t = 0 sT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.4.10. vertkaluri siCqaris izowirebi YOZ  sibrtyeSi  ≤z 3 km simaRleze 

roca x = 30 da  20  ≤ y  ≤ 40 – a),  40  ≤ y  ≤ 60 – b),  

 60  ≤  ≤ 80 – c) da t = 0 sT. 
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nax.4.4.11 atmosferos wylis orTqlis masuri wilis veli (g/kg) 3 km simaRleebze - a), 

wylianobis masiuri wilisvelebi 2 km-b) da 3 km - c) simaRleebze da mosuli naleqis 

zedapiruli simkvrive(kg/m2) d), roca t = 0 sT. 
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nax. 4.4.12 atmosferoSi mtvris koncentracia z = 2, 10, 100  

            da 600 m simaRleebze roca t = 0 sT. 
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nax. 4.4.13 atmosferoSi mtvris koncentracia z = 1000 m, 1500 m, 

2000 m da 3000 m simaRleebze roca t =12 sT. 

 

Nnax.4.4.14-ze moyvanilia qaris veqtoris da modulis  velebi  miwis 

zedapiridan z = 10 m –a), b) da 100 m – c), d) simaRleebze, roca t = 14 sT. nax.344.14-is 

Sedareba nax.3.4.1-Tan   gvaCvenebs mniSvnelovan Tvisobriv gansxvavebebs miwispira 

qarebis ganawilebaSi. mTavari kavkasionis qedsa da TrialeTis qedebs Soris 

arsebul teritoriebze, roca  t = 0 sT, miwispira fenaSi arsebuli  samxreT 

dasavleTis qaris adgilas, miwis zedapiridan 10 m simRleze, 14 sT-isTvis 

miRebulia samxreTis da CrdiloeTis qarebi. isini erTmaneTs enacvlebian da 

eldaris dablobis da ivris zeganis sazRvarze  warmoSoben qaris siCqaris 

konvergenciis viwro zols. gansxvavebebi gansakuTrebiT mniSvnelovania miwis 

zedapiridan 100 m simaRleze gamoTvlebiT miRebul qaris velebs Soris. nax.4.4.14c)-

dan Cans, rom  roca t = 14 sT (t = 0 sT-isagan gansxvavebiT) adgili aqvs haeris 

mZlavri nakadis SemoWras Sida kaxeTis teritoriaze regionis Crdilo da Crdilo 

aRmosavleTi nawilebidan.  SemoWrili nakadi xvdeba, TrialeTis qedis midamoebSi 

formirebul aRmosavleTis qars da Sedegad warmoiSoba qaris konvergenciis viwro 

zoli, romelic sartylisebr kveTs Siraqis vels, ivris zegans da civ gomboris 

qedis gavliT aRwevs mTavar kavkasionis qedamde. mniSvnelovnad Semcirebulia 

Stilis are. Stili miRebulia haeris nakadebis Sexvedris areSi warmoSobili 

konvergenciis zolis gaswvriv. amave dros, mTavari kavkasionis qedis samxreT 

kalTebze da CrdiloeTis nakadis SemoWris areebSi gazrdilia qaris siCqaris 

sidide. misi maqsimaluri mniSvneloba flugeris doneze 5 m/wm-ia, 100 m simaRleze – 

25 m/wm. 

 

 

0.0001

0.001

0.01

0.05

0.1

1

2

4

7

10 20 30 40 50 60 70 80 90 100 110

10

20

30

40

50

60

70

80

10 20 30 40 50 60 70 80 90 100 110

10

20

30

40

50

60

70

80

10 20 30 40 50 60 70 80 90 100 110

10

20

30

40

50

60

70

80

a)

b)

c)

d)

10 20 30 40 50 60 70 80 90 100 110

10

20

30

40

50

60

70

80



 

126 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.4.14. qaris siCqaris veqtori da moduli z = 10 m – a), b) da  

z = 100 m simaRleebze – c), d), Sesabamisad, roca t = 14 sT. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.4.15 qaris siCqaris veqtoris da modulis velebi z = 3 km simaRleze–a) da 6km 

simaRleze – b). qaris siCqaris veqtoris meridianuli mdgenel YOZ  sibrtyeSi, roca 

y = 20 – c) da zonaluri mdgeneliYXOZ sibrtyeSi roca Yx = 20 – d), roca t = 14 sT. 

atmosferos miwispira fenidan daSorebisas orografiisa da Termiulis velis 

gavlenis Semcirebis kvalobaze qaris siCqare sididiT da mimarTulebiT 

TandaTanobiT uaxlovdeba fonur vels (nax. 4.4.15).  
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atmosferos sasazRvro fenaSi  moZraoba grigaluri xasiaTisaa. gamoTvlebiT 

miRebulia vertikaluri Caketili da naxevrad Caketili orografiuli grigalebi 

(nax.4.4.16 – 4.4.18), romelTa horizontaluri zomebi ganisazRvreba reliefis 

CaRrmavebuli nawilis horizontaluri masStabiT, vertkaluri - qaris siCqaris 

sididiT atmosferos sasazRvro fenis zeda nawilSi. fonuri CrdiloeTis qaris 

SemTxvevaSi meridianul sibrtyeSi formirebulia ciklonuri tipis grigalebi, 

xolo zonalur sibrtyeSi –anticiklonuri tipis. 

lokalur cirkulaciur sistemebTan SesabamisobaSia vertikaluri siCqaris 

veli, romelSic erTmaneTs enacvlebian aRmavali da daRmavali moZraobebi 

(nax.4.4.19). siCqaris sididis vertikaluri ganawileba araerTgvarovania. misi 

maqsimalur mniSvnelobaTa are mdebareobs atmosferos sasazRvro fenaSi dedamiwis 

zedapiris uSualo siaxloves, atmosferos saszRvro fenis zeda nawilSi da qveda 

da Sua troposferoSi.  

gamoTvlebiT miRebuli vertikaluri siCqaris veli sxvadasxva simaRleebze 

naCvenebia nax.4.4.20-ze. naxazidan Cans, rom atmosferos miwispira fenaSi formirdeba 

dadebiTi vertikaluri siCqaris mqone erTi centraluri zoli dedoflis wyarodan 

axmetamde da ramdenime mcire konveqtiuri warmonaqmni. aRniSnuli zolis 

vertikaluri gavrcoba daaxlobiT 3 - 4 km-ia. is daxrilad miuyveba mTavari 

kavkasionis qedis samxreT ferdobs da miwis zedapiridan 3 km-is simaRleze iSleba 

ramdenime ufro mcire zonis viwro konveqtir ujredebad. Sua da zeda 

troposferoSi miRebulia mravalricxovani mcire zomis aRmavali da daRmavali 

moZraobis areebi. vertikaluri moZraobis siCqareebi sididiT 1≤ m/wm.  

niadagis temperatura icvleba 13oC - 40oC farglebSi (nax.4.4.21_4.4.23). 

temperaturis maqsimaluri mniSvnelobebi  miRebulia md. alaznis vakeze, kaxeTis 

zeganze da jeiranis velze. md. mtkvaris gaswvriv 2 m simaRleze temperatura 

icvleba farTo diapazonSi, 5oC-dan 25oC-mde, mTavari kavkasionis qedis mwvervalebis 

midamoebSi da regionis centralur nawilSi. mTlianad, 100m simaRleze temperatura 

naklebia vidre temperatura 2m simaRleze. gamonakliss warmoadgens mcire 

teritoria ivris zeganze, sadac 100 da 2 m simaRleebze haeris temperatura 

erTnairia.  

Tavisufal atmosferoSi temperaturis  zogadi meridianuli ganawileba 

deformirebulia qvefenili  atmosferos sasazRvro fenasa da qveda troposferoSi 

mimdinare adveqtiuri da turbulenturi siTbogadatanis procesebiT. am efeqtebiT 

gamowveuli temperaturis mateba daaxloebiT 2 oC – 4oC-is intervalSia.  
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nax.4.4.16. qaris siCqaris veqtoris meridianuli gegmili  atmosferos  sasazRvro 

fenaSi YOZ  sibrtyeSi  ≤z 3 km simaRleze x = 30, 20  ≤ y  ≤ 40 – a). 40  ≤ y  ≤ 60 – b) da 

60  ≤ y  ≤ 80, roca t = 14 sT. 
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nax.4.4.17 qaris siCqaris veqtoris meridianuli gegmili atmosferos  sasazRvro 

fenaSi YOZ  sibrtyeSi  ≤z 3 km simaRleze x = 60, 20  ≤ y  ≤ 40 – a). 40  ≤ y  ≤ 60 – b) da 

60  ≤ y  ≤ 80, roca t = 14 sT. 
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nax.4.4.18 qaris siCqaris veqtoris zonaluri gegmili atmosferos sasazRvro fenaSi 

XOZ  sibrtyeSi  ≤z 3 km simaRleze  y = 30 da  20  ≤ x  ≤ 40 – a), 40  ≤ x  ≤ 60 – b),  

60  ≤ x  ≤ 80 – c),  80  ≤ x  ≤ 100 – d),roca t = 14 sT. 
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nax.4.4.19 qaris siCqaris veqtoris zonaluri gegmili atmosferos sasazRvro fenaSi 

XOZ  sibrtyeSi  ≤z 3 km simaRleze  y = 60 da  20  ≤ x  ≤ 40 – a), 40  ≤ x  ≤ 60 – b),  

60  ≤ x  ≤ 80 – c),  80  ≤ x  ≤ 100 – d),roca t = 14 sT 
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nax.4.4.20. vertkaluri siCqaris izowirebi YOZ  sibrtyeSi  ≤z 3 km simaRleze, roca x 

= 30 da  20  ≤ y  ≤ 40 – a),  40  ≤ y  ≤ 60 – b), 60  ≤  ≤ 80 – c) da t = 14 sT.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.4.21 vertikaluri siCqaris veli (0 C) niadagis zedapiridan100 m – a), 3 km – b), 

6 km – c) da 8 km – d) m simaRleebze, roca t = 14 sT 
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nax.4.4.22 temperaturuli veli (0C) qvefenil zedapirze –a),  niadagis zedapiridan 2 

m – b), 100 m - c) simaRleebze da miwispira wnevis (mb veli – d)), roca t = 0 sT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.4.4.23 temperaturuli veli (0 C) niadagis zedapiridan  1km – a), 3km – b), 6 km – c) 

da 8 km – d) simaRleebze, roca t = 14 sT. 
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qveda troposferoSi temperaturis gazarda iwvevs Sesabamis cvlilebebs 

atmosferoSi mimdinare fazur gardaqmnebSi. atmosferos daTbobis paralelurad  

xdeba kondensaciis Semcireba miuxedavad arsebuli tenianobisa (nax.4.4.14) da t=0 sT-

isTvis arsebuli mcire wylianobis Rrublebis aorTleba.  

nax. 4.4.24_4.4.26-ze naCvenebia atmosferoSi gamoTvlebiT miRebuli mtveris 

koncentraciis mniSvnelobebi. naxazebidan Cans, rom mtveris gavrcelebis are 

warmoadgens erTian sivrces, romelSic 2 m simaRleze 0.1 zdk-ze meti 

koncentraciebi miRebulia regionis damamtverianebeli qalaqebis Tavze da maT 

uSualod siaxloves. q. Tbilisis da  q. rusTavis   SemTxvevaSi 0.1 zdk-ze meti 

koncentracia miRebulia am qalaqebis sazRvrebidan daaxloebiT 5km manZilamde 

arsebul haerSi, 10 m simaRleze  - maT Soris aresebul  40 km × 10 km farTobis 

areSi. atmosferos sasazRvro fenaSi mtveri gavrcelebulia samxreTis 

mimarTulebiT da damtverianebis are moicavs mTel kaxeTisa da mis mosazRvre 

azerbaijanis teritorias. mas gaaCnia q.q.Tbilisisa da rusTavis Tavze mdebare, 

samxreT-aRmosavleTiT mimarTuli, elifsis magvar 0.1 zdk-aze meti koncentraciis 

mqone birTvi, romelis zeda sazRvari aRwevs miwis zedapiridan 2 km simaRlemde. 

amrigad, Catarebulma ricxviTma modelirebam gamoavlina is meteorologiuri 

Taviseburebebi, romlebic warmoiSvebian kaxeTis regionis reliefis  fonur 

CrdiloeTis qarze zemoqmedebis Sedegad. naCvenebia, rom reliefis  zemoqmedeba 

fonur dinebaze iwvevs qaris vertikaluri grigalebis AwarmoSobas. grigalebis 

horizontaluri zoma damokidebuli reliefis CaRrmavebis siganeze, vertikaluri 

ki qaris siCqaris sidideze atmosferos sasazRvro fenaSi. warmoSobili lokaluri 

cirkulaciebis centrebi mdebareoben, rogorc qvefenili zedapiris maxloblad, 

aseve misgan daSorebiT. ZiriTadad dominireben meridianul sibrtyeSi 

cirkulirebadi grigalebi da maT gaaCniaT anticiklonuri brunvis mimarTuleba. 

paralelis gaswvriv mimarTul sibrtyeSi warmoSobil grigalebSi qaris brunvis 

mimarTuleba aris rogorc ciklonuri, aseve anticiklonuri tipis.  

atmosferos sasazRvro fenaSi warmoiSveba da Tavisufal atmosferoSi 

vrceldeba orografiuli  Sinagani gravitaciuli talRebi. talRebis amplitudebi 

orografiuli winaRobis simaRlisa da qaris siCqaris pirdapir proporciulia.  

garsdenis procesisaTvis damaxasiaTebelia, atmosferos sasazRvro fenaSi, 1 

m/wm-mde siCqaris mqone vertikaluri moZraobebis zolebis warmoSoba. es zolebi 

viwro da ramdenime aTeuli km sigrZis aris saxiT gasdeven mTavari kavkasionis 

qedis samxreTi da civ gomdboris qedis Crdilo-aRmosavleTi frdobebs. 

 vertikaluri konveqciis calkeuli mravalricxviani ujredebi waroiSvebian 

regionis qedebis Tavze rogorc atmosferos sasazRvro fenaSi, aseve qveda da Sua 

troposferoSi.  

procesisaTvis damaxasiaTebelia  temperaturis horizontaluri ganawilebis 

specifiuri suraTi. atmosferos miwispira fenaSi temperaturul vels gansazRvravs 

qvefenili zedapiris forma, orografiis horizontisadmi daxriloba da simaRle. 

troposferoSi temperaturuli veli warmoadgens vertikalurad orientirebul 

zolebs, romelebic deformirebulia regionis Termodinamikuri siTbogadacemis 

procesebis zemoqmedebis Sedegad. 
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nax.4.4.24 atmosferos wylis orTqlis masuri wilis veli (g/kg) 

             3 km simaRleebzed), roca t = 14 sT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  nax.4.4.25 atmosferoSi mtvris koncentracia z = 2, 10, 100  

                 da 600 m simaRleebze, roca t = 14 sT. 
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nax.4.4.26 atmosferoSi mtvris koncentracia z = 1000 m, 1500 m, 

2000 m da 3000 m simaRleebze roca t =14 sT. 

 

regionis rTuli hidrodinsamika axdens gavlenas mtveris gavrcelebaze 

atmosferoSi. atmosferos miwispira fenaSi prioritetulia mtveris vertikaluri 

difuziuri gadatana. atmosferos sasazRvro fenaSi mniSvnelovan rols TamaSobs 

mtveris adveqciuri gadatana da horizontaluri difuzia. Sedegad, mtveri 

vrceldeba atmosferos sasazRvro fenaSi did sivrceSi. mxolod,  0.1 zdk-ze meti 

mniSvnelobis damtverianebis zona SemosazRvrulia q.q.Tbilissa da rusTavs Soris 

da mimdebared arsebuli mniSvnelovnad mcire zomis atmosferos nawiliT.  

 

4.5. mtvris koncentraciis  droiTi da sivrciTi cvlileba fonuri 

  arastacionaluri emisiis dros dasavleTis qaris pirobebSi  

modelirebuli da Seswavlilia kaxeTis teritoriaze mtvris gavrceleba  

dasavleTis fonuri qaris dros arastacionaluri damabinZurebeli wyaroebis 

SemTxvevaSi. amisaTvis, koncentraciis mniSvneloba haeris damabinZurebel qalaqebis 

teritoriaze 2 m simaRleze gamoiTvleba Sedegi gamosaxulebiT: 

 

c=   cmin (x, y, 2 m )        ,roca 24n<t≤24n+6 sT;   

  с =  cmin(x, y, 2 m )  +  (cmax(x, y, 2 m ) - cmin (x, y, 2 m ))sin(0.5*3.141593*(t-6sT)/3 sT)                                                                

                                                  roca 24n+6sT<t≤24n+9 sT;  

  c =  cmax  (x, y, 2 m )roca24n+9sT<t≤24n+21 sT;   

  c =  cmin(x, y, 2 m )  - (cmax(x, y, 2 m ) - cmin (x, y, 2 m ))sin(0.5*3.141593*(t-21sT)/3 sT)  

                                               roca24n+21sT<t≤24(n+1) sT 

                                                           (n = 0, 1, 2, ...…),  

 

sadac, cmin (x, y, 2 m)dacmax (x, y, 2 m)qalaqebis teritoriebze 2 m 

simaRlezekoncentraciebis minimaluri da maqsimaluri mniSvnelobebia. 
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nax. 4.5.1 da 4.5.2-ze naCvenebia gamoTvlebiT miRebuli mtveris koncentraciis 

velebis ganawileba dedamiwidan sxvadasxva simaRleebze, roca t = 0 sT. naxazebidan 

Cans, rom garemos damtverianebis dawyebidan 4 sT-is Semdeg, atmosferos miwispira 

fenaSi 2 da 10m simaRleebze, mtveris koncentraciebi pratikulad erTnairia. mtveri 

ZiriTadad koncentri- rebulia qalaqebis teritoriaze da swrafad mcirdeba 

qalaqebidan daSorebisas. q. Tbilisidan aRmosavleTiT, misgan daaxloebiT 2 - 15 km 

manZilze mtveris koncentracia maqsimaluri 5 zdk-is mniSvnelobidan mcirdeba 0.01 

_ 0.001 zdk-mde. q. rusTavis SemTxvevaSi ki analogiuri Semcireba xdeba 2 _ 10 km 

manZilze. simaRlis zrdasTan erTad mtveris gavrcelebis are mniSvnelovnad 

izrdeba. 100 m simaRleze damtveriane- buli are qmnis or ZiriTad  da erT 

SedarebiT momcro Rrublebs qq. Tbilisis da rusTavis, mTavari kasvkasionis qedis 

saqarTvelos monakveTis da qq. aRstafisa da kazaxis Tavebze. atmosferos miwispira 

fenidan daSorebisas mtveris koncentracia mcirdeba da 2 km simaRleze 

koncentracia umniSvneloa (nax. 4.5.2).  

 dRis 12 saaTisaTvis, roca atmosferos miwispira fenaSi koncentracia 

maqsimaluria gamoTvlebiT miRebuli mtveris veli moicavs kaxeTis mniSvnelovan 

teritorias, rogorc maRal doneebze, aseve miwis zedapiridan 10 da 2 m 

simaRleebze. atmosferos miwispira fenaSi mtveri gavrcelebulia regionis 

CrdiloeT nawilSi (nax.4.5.3). mtveri qmnis rTuli formis erTain Rrubels, 

romelSic  koncentracia mcirdeba maqsimaluri 5.4 zdk-dan 0.0001 zdk-mde.  

atmosferos miwispira fenis zeviT, mtveri rogorc erTiani Rrubeli 

gavrcelebulia wyaroebidan samxreT-dasavleTis minarTulebiT da ganlagebulia 

kaxeTis centraluri nawilis Tavze (nax. 4.5.4).   

nax.4.5.5 da 4.5.6-ze naCvenebia gamoTvlebiT miRebulimtveriskoncentraciebi 

atmosferos sasazRvro fenaSi,roca t = 21 sT. am momentisaTvis qalaqebis 

teritoriebze 2 m simaRleze mtveris koncentracia  maqsimaluria da iwyebs 

sinusoidalur klebas maqsimalurdan minimalur mniSvnelobamde. Tu SevadarebT am 

naxazebs nax. 4.5.3 da nax. 4.5.4 vnaxavT, rom miuxedavad msgavsebisa arsebobs 

calkeuli gansxvavebebi koncentraciis sivrcul ganawilebaSi. kerZod,  

Semcirebulia koncentraciebis mniSvnelobebi 2 da 10 m simaRleebze q.q. Tbilisisa 

da rusTavis mimdebare teritoriebze. Secvlilia mtvriani Rrublis forma da misi 

gavrcelebis areali. aRniSnuli efeqti gamowveulia qaris siCqaris velis 

cvlilebiT drois 12 - 21 saaTebis intervalSi. 

nax.4.5.7-ze warmodgenilia atmosferoSi mtvris koncentracia z = 2, 10, 100da 600 

m simaRleebze, roca t =24 sT. 
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nax. 4.5.1. atmosferoSi mtvris koncentracia z = 2, 10, 100  

            da 600 m simaRleebze roca t = 0 sT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.3.5.2. atmosferoSi mtvris koncentracia z = 1000, 1500, 

           2000  da 3000 m simaRleebze, roca t =0 sT. 
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nax.4.5.3. atmosferoSi mtvris koncentracia z = 2, 10, 100 da 600 m  

                simaRleebze, roca t = 12 sT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.4.5.4. atmosferoSi mtvris koncentracia z = 1000, 1500, 2000 da 3000 m  

                 simaRleebze, roca t = 12 sT. 
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 nax. 4.5.5. atmosferoSi mtvris koncentracia z = 2, 10, 100  

da 600 m simaRleebze, roca t = 21 sT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.4.5.6. atmosferoSi mtveris z = 1000, 1500, 2000 da 3000 m  

             simaRleebze, roca t = 21 sT. 
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nax.4.5.7 atmosferoSi mtvris koncentracia z = 2, 10, 100da 600 m simaRleebze, roca t 

= 24 sT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.4.5.8. atmosferoSi mtvris koncentracia z = 1000, 1500, 2000  

           da 3000 m simaRleebze, roca t = 24 sT. 
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nax.4.5.9 atmosferoSi mtvris koncentracia z = 2, 10, 100 da 600 m 

                simaRleebze, roca t = 30 sT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.5.10. atmosferoSi mtvris z = 1000, 1500, 2000 da 3000 m  simaRleebze, roca t = 30 

sT. 
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nax.4.5.11. atmosferoSi mtvris koncentracia z = 2, 10, 100 da 600 m  

                     simaRleebze, roca t = 40 sT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.4.5.12. atmosferoSi mtvris z = 1000, 1500, 2000  da 3000 m  

                 simaRleebze, roca t = 30 sT 
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nax.4.5.13. atmosferoSi mtvris koncentracia z = 2, 0, 100 da 

             600 m simaRleebze, roca t = 48 sT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.5.14. atmosferoSi mtvris z = 1000, 1500, 2000  da 3000 m  

                simaRleebze, roca t = 30 sT 

 

nax. 4.5.8 _ 4.5.14 naCvenebia mtveris koncentraciis cvlileba meore dRe-Ramis 

ganmavlobaSi 24-dan 48 saaTamde. naxazebidan Cans, rom myardeba mtveris 
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koncentraciis kvaziperioduli cvlileba. mtveris masa koncen- trirebulia 

kaxeTis regionis centralur nawilSi da moicavs regionis umetes teritorias. 

magram, koncentracia 1.0≥C zdk miRebulia mxolod dabinZurebuli nqalaqebis 

teritoriaze da q.q. rusTavisa da Tbilisis midamoebSi daaxloebiT 300 -  400km2 

farTobis teritoriaze. 

amrigad, Catarebulma ricxviTma modelirebam aCvena, rom kaxeTis qalaqebSi 

arastacionaluri damtverianebis pirobebSi myardeba mtvris droSi kvazi 

perioduli ganawileba. atmosferoSi moxvedrili mtveris masa qmnis mtveris 

Rrubels, romelic ikavebs regionis umetes centralur nawils. magram 0,1 zdk-ze 

meti mniSvnelobebi formirdeba mxolod qq. Tbilisisa da rusTavis mimdebare 

teritoriebis Tavze. 
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Ddaskvna 

      Catarebuli analizis safuZvelze SegviZlia davaskvnaT,rom: 

kaxeTis regionSi wyalsacavebis wylebi miekuTvnebian saSualod mineralizirebul 

wyalsacavebis kategorias. 

 gruntis wylebi xasiaTdebian maRali mineralizaciiT da miekuTvnebian 

maRali mineralizaciis mqone wylebs; aRiniSneba natriumis, qlorisa da 

sulfatebis ionebis maRali Semcveloba, rac imis maCvenebelia, rom wyalsacavebi 

gaSenebulia damlaSebul niadagebze. 

 siRnaRis raionis sof. anagis da gurjaanis raionis sof.axaSnis teritoriaze 

arsebul xelovnur wyalsacavebSi biogenuri nivTierebebidan mxolod amoniumis 

ionebis koncentraciebi aRematebian zRvrulad dasaSveb mniSvnelobebs, amave dros 

aris tendencia, rom maTi raodenoba Zvel wyalsacavebSi metia axal 

wyalsacavebTan SedarebiT.  

 mikrobiologiuri TvalsazrisiT sasoflo-sameurneo Camonadeni 

dabinZurebulia E-coli 1-iT.  

 mZime liTonebis koncentracia umniSvneloa, dafiqsirebulia normis 

farglebSi da ar xdeba am liTonebiT wyalsacavebisa da niadagebis 

dabinZureba.niadagSi mZime liTonebidan prioritetuli damabinZurebeli  elementia 

spilenZi. aRsaniSnavia, rom zafxulis TveebSimisi Semcveloba niadagSi xasiaTdeba 

zrdis tendenciiT,  rasac Cven vxsniT spilenZis Semcveli Sxamqimikatebis 

gamoyenebiT zafxulis periodSi. Nniadagis zeda 10 sm-ian fenaSi dafiqsirebulia 

spilenZis maqsimaluri raodenoba, romelic daaxloebiT 20 zdk-s farglebSia, 

tyviis Semcveloba meryeobs 2-3 zdk-s farglebSi, vercxlis Semcveloba ki bevrad 

naklebia mis Sesabamis zdk-ze. 

 atmosferos hidroTermodinamikis da nivTierebis gadatana-difuziis 

gantolebebis, niadagSi temperaturis gavrcelebisa da sinotivis gantolebis, 

wylis areSi temperaturis gavrcelebis gantolebebis da Sesabamisi sawyisi da 

sasazRvro pirobebis gamoyenebiT damuSavebulia kaxeTis regionSi atmosferuli 

procesebis evoluciisa da mtveris gavrcelebis maTematikuri modeli. 

 arastacionaluri, arawrfivi samganzomilebiani gantolebebis ricxviTi 

integrirebisaTvis gamoyenebulia cxadi Sumanis da aracxadi, gaxleCis meTodze 

dafuZnebuli ricxviTi realizaciis meTodebi. 

 damuSavebulia modelis realizaciis algoriTmi, Sedgenilia ricviTi 

integrirebis kompiuteruli programa kompiuterul enaze “VIZUAL FORTRAN”. 

 gansazRvrulia integrirebis are. aris horizontaluri zomebia: 

236km×180km×9km atmosferoSi da 236km×180km×2m qvefenili niadagis da 

mingeCauris wyalsacavisaTvis.  horizontaluri mimarTulebiT sivrculi bijebi 

2 km-ia, vertikaluri mimarTulebiT daaxloebiT 300 m atmosferoSi da 0.1 m 

niadagSi da wyalsacavSi. droiTi biji udris 10 wm-s. 

 Catarebulia ricxviTi eqsperimentebi. eqsretimentebis mizani iyo 

gamokvleuliyo kaxeTis regionSi  βda γ - mezomasStabis atmosferuli 

procesebis ganviTarebis hidroTemodinamikuri Taviseburebebi da kinematikiT 

gamowveuli qalaqebSi gabneuli mtvris gavrcelebis SesaZlo suraTebi. 

 ganxilulia 4 sinoptikuri situacia: fonuri stacionaluri dasavleTis, 

aRmosavleTis, CrdiloeTisa, samxreTis qarebis SemTxvevebi. modelirebisas 

daSvebuli iyo, rom kaxeTis qalaqebis teritoriaze 2m simaRleze 

koncentraciebis mniSvnelobebi mudmivia da sididiT tolia saSualo wliuri 
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mniSvnelobis. Seswavlili iqna aseve, mtvris gavrceleba   stacionaluri 

dasvleTis qaris dros arastacionaluri mtvris wyaroebis pirobebSi.  

 ricxviTi eqsperimentebiT miRebuli masalebis analizis safuZvelze 

dadgenilia,rom : 

A 

1. atmosferos sasazRvro fenaSi, rogorc zonalur aseve meridianul kveTaSi, 

warmoiSveba mezomasStabis vertikaluri  cirkulaciuri sistemebi, romelTa 

horizontaluri zomebi damokidebulia orografiis araerTgvarovnebaze.  

2. atmosferos sasazRvdro fenis qveda nawilSi, qedebsa an maRlobebs Soris 

arsebul dablob teritoriebze, haeris moZraobas aqvs urTierT sapirispiro 

mimarTuleba da warmoSoben ciklonuri an anticiklonuri tipis vertikalur 

da horizontalur orografiul cirkulaciur sistemebs. arsebul efeqts 

adgili aqvs im SemTxvevaSi Tu msxvilmasStabiani fonuri moZraobis siCqare 

1-3 m/wm-is farglebSia.  

3. 3 m/wm-ze meti qaris siCqaris SemTxvevaSi miwispira fenis damamuxruWebeli 

moZraoba ver warmoSobs vertkalur grigalebs. dineba fonuri siCqaris 

mimarTulebisaa, romelzedac zed edeba sxvadasxva sigrZis talRuri 

SeSfoTeba. talRuri SeSfoTebis amplituda didia didi daxrilobis 

orografiuli araerTgvarovnebis areSi da mcirdeba dablob da vake 

teritoriebis Tavze. 

4. Tavisufal atmosferoSi orografiisa da qvefenili zedapiris Termiuli 

zemoqmedebis gavlena fonuri qaris siCqareze vlideba zonaluri talRuri 

SeSfoTebebis warmoSobasa da vertikalur meridianul sibrtyeSi 

mezomasStabis grigalebis formirebaSi.  

vertkaluri grigaluri struqturebi, romlebic warmoiSvebian mTagorian 

areSi miwispira temperaturul velTan erTad rogorc aZliereben, aseve 

asusteben Temiuli reJimiT gamowveul mTa-goris qarebs.  

5. miwispira qaris siCqareebis ganawileba aCvenebs, rom Termiuli reJimis 

dReRamurma cvlilebam SeiZleba gamoiwvios qaris vertikaluri ganawilebis 

cvlileba – minimaluri miwispira temperaturis dros formirebuli 

Stiluri mdgomareoba Seicvalos araStiluri  situaciiT miwispira 

maqsimaluri temperaturis dadgomis momentisaTvis, da piriqiT.  

6. β- mezomasStabis vertikaluri siCqareebis velis ganawileba atmosferos  

sasazRvro fenaSi metad rTuli saxisaa. is erTis mxriv damokidebulia 

fonuri dinebis da reliefis urTierT orientaciaze, formirebuli 

miwispira qaris siCqareze da temperaturul velze atmosferos miwispira 

fenaSi:  

- fonuri dasavleTis qaris SemTxvevaSi 100 m simaRleze formirdeba 

mkveTrad gamoxatuli daRmavali moZraobis zoli. igi miuyveba  mTavari 

kavkasionis qedis samxreT ferdobs regionis aRmosavleTi sazRvridan md. 

alaznis vakis bolomde. am areSi vertikaluri moZraobis siCqare aRwevs -1.1 

m/wm-s. aRniSnulis mopirdapired, ivris zeganis Crdilo-dasavleT nawilSi 

miRebulia aRmavali moZraobis zoli. zoli Tan gasdevs ivris zegans mTel 

sigrZeze. misi sigane saSualod 5-7 km-ia, sigrZe ki 200km. 

- fonuri aRmosavleTis qaris SemTxvevaSi gamoTvlebiT miRebuli 

vertikaluri siCqaris vels gaaCnia γ-mezomasStabis struqtura, romelSic 

erTmaneTs enacvlebian aRmavali da daRmavali dinebebi. mdinareebis 

alaznis, ioris, mtkvaris gaswvriv da civ gomboris qedis midamoebSi 



 

148 
 

vertikaluri siCqareebis mniSvnelobebi icvleba -0.3 m/wm-dan 0.5 m/wm-mde. 

xolo mTavari kavkasionis qedis calkeuli xeobebis da qedebis midamoebis 

vertikaluri siCqaris modulebi 1 m/wm-de aRweven. 

- fonuri samxreTis qaris pirobebSi vertikaluri siCqaris velSi, qvefenili 

zedapiridan 100 m simaRleze, formirdeba  didi vertikaluri siCqareebis   

viwro  da grZeli zolebi. daRmavali moZraobis zoli miRebulia 

kavkasionis qedis samxreTi kalTis gaswvriv, aRmavali moZraobis zoli - 

civ gomboris qedis Crdilo-aRmosavleTi kalTis gaswvriv. vertikaluri 

siCqaris sidide am zolebSi aRwevs 1m/wm-s. Tavisufal atmosferoSi mZlavri 

aRmavali moZraobebi miRebulia arsebuli qedebis da xeobebis midamoebSi 

viwro da mcire sigrZis calkeuli ubnebis saxiT. maTi vertikaluri 

ganvrcoba sxvadasxvaa. zogierTi maTgani aRwevs tropopauzamde.  

- fonuri CrdiloeTis qaris dros gamoTvlebiT atmosferos miwispira fenaSi 

formirdeba dadebiTi vertikaluri siCqaris mqone erTi centraluri zoli 

dedoflis wyarodan axmetamde da ramdenime mcire konveqtiuri warmonaqmni. 

aRniSnuli zolis vertikaluri ganvrcoba daaxlobiT 3-4 km-ia. is 

daxrilad miuyveba mTavari kavkasionis qedis samxreT ferdobs da miwis 

zedapiridan 3 km-is simaRleze iSleba ramdenime ufro mcire zonis viwro 

konveqtiur ujredebad. Sua da zeda troposferoSi warmoiSveba 

mravalricxovani mcire zomis aRmavali da daRmavali moZraobis 

areebi,vertikaluri moZraobis siCqareebi sididiT 1≤ m/wm. warmoSobili 

mezomasStabis wertikaluri velis zonebi Sedgeba ufro mcire zonis (4–10 

km) diametris konveqtiuri ujredebisagan.  

7. temperaturis ganawileba atmosferos miwispira fenis zeviT ZiriTadad 

damokidebulia temperaturis fonur ganawilebaze. masze garkeul zegavlenas 

axdens siTbos gacvla atmosferos miwispira fenasa da mis zeviT arsebul 

ares Soris. calkeul SemTxvevaSi es gavlena iwvevs temperaturis 

gradientis 100 km-ze 1 - 3  gradusiT cvlilebas. fonuri aRmosavleTis 

qaris dros 3km simaRleze temperaturis gradienti mimarTuliaA 

CrdiloeTidan samxreTisaken. 6km simaRleze temperatura maqsimaluria 

regionis centralur nawilSi da mcirdeba rogorc samxreTis aseve 

CrdiloeTis mimarTulebiT. 8 km simaRleze temperaturuli gradienti 

mimarTulia samxreTidan CrdiloeTisken.  

fonuri dasavleTis qaris dros atmosferos sasazRvro fenasa da 

troposferoSi temperaturuli veli horizontaluri mimarTulebiT naklebad 

cvalebadia. misi gradienti mimarTulia CrdiloeTiT da Seadgens 

daaxloebiT 2oC-s 100 km-ze. dasavleTi fonuri qaris dros, aRmosavleTis 

fonuri qaris SemTxvevisagan gansxvavebiT, troposferoSi meridianuli 

temperaturuli gradientis mimarTuleba ar icvleba. 

8. miwispira temperaturis droiTi da sirciTi ganawileba ganisazRvreba 

lokaluri reliefiT da temperaturis dReRamuri cvlilebiT. gamokveTilia 

regionis damaxasiaTebeli miwispira temperaturis ganawileba momatebuli da 

Semcirebuli temperaturebis zonebiT. temperaturis dReRamuri cvlileba 

iwvevs miwispira fenaSi vertikalur Termiul da dinamikuri mdgradobis 

cvlilebas. cvlilebis zomebi damokidebulia konkretul teritoriaze da 

misi zomebi gansxvavdeba erTmaneTisagan. 

9. temperaturis izoxazebs niadagis zedapirze da 2 m simaRleze metad rTuli 

formebi aqvT. isini gansxvavdebian orografiuli izogifsebis formebisagan. 
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aRniSnuli gamowveulia konkretuli punqtis maxloblobaSi niadagis 

zedapiris sxvadasxva orientaciiTa da daxrilobiT horizontis mimarT. 

aRniSnuli ZiriTadad gansazRvravs STanTqmul mokletalRiani siTburi 

energiis sidides, gavlenas axdens siTbur balansze dedamiwa-atmosferos 

gamyof zedapirze da Sesabamisad, temperaturul velze. 100 m simaRleze 

atmosferuli turbulentoba agluvebs temperaturis lokalur 

araerTgvarovnebas, temperaturuli veli xdeba ufro gluvi da is modis 

TanxvedraSi reliefis gasaSualebul formasTan.   

10. gamoTvlebiT miRebulia, rom temperaturis dReRamuri cvlileba ar axdens 

did gavlenas miwispira wnevaze. miwispira wnevis  velebs Soris da 

atmosferos notio procesebze. 

11. Seswavlilia kaxeTis regionis damtverianebis dReRamuri cvlileba 4 

ZiriTadi meteorologuri situaciebis SemTxvevaSi. gamokvleulia mtvris 

gadatana-difuziis rogorc saerTo kanonzonierebani, aseve calkeuli 

situaciebisaTvis damaxasiaTebeli Taviseburebebi: 

- mtveri koncentrirebulia uSualod dabinZurebis punqtis midamoebSi da 

dasaxlebuli punqtidan horizontaluri mimarTulebiT mxolod mcire  

manZilze aris gavrcelebuli. dabinZurebis punqtidan 2 – 4 km manZilze 

misi koncentracia daaxloebiT 10 jer mcirdeba, xolo ufro daSorebiT 

20 - 30 km manZilze koncentracia daaxloebiT 102 _ 103-jer aris 

Semcirebuli. damabinZurebeli nivTierebis vertikaluri turbulenturi 

Ggadatana atmosferos miwispira fenaSi aris upiratesi horizontalur 

gadatanasTan SedarebiT. amitom, atmosferos miwispira 100 m fenaSi 

mtvriT dabinZurebuli  vertikaluri struqtura faqtiurad ucvlelia. is 

horizontaluri mimarTulebiT mxolod mcirediT aris gafarToeuli. 

atmosferos sasazRvro fenaSi (z = 600 – 1000 m) damtverili zonis 

horizontaluri zomebi mniSvnelovnad izrdeba rogorc haeris dinebis 

mimarTulebiT, aseve misi marTobuli mimarTulebiTac, rac, Tavis mxriv, 

miuTiTebs horizontaluri turbulentobis mniSvnelobaze mtvris 

horizontaluri gadatanis procesSi.  

- haeris dinebisa da turbulentobis droSi cvlileba axdens gavlenas 

atmosferoSi qalaqebidan moxvedrili mtvris sivrcul ganawilebaze. 

haerSi mtveri vrceldeba regionis did nawilze. miuxedavad amisa, 0.1  

saSualo dReRamur zdk-ze meti koncentracia miiReba mxolod qq. 

Tbilisis da rusTavis uSualo siaxloves. danarCen nawilSi 

koncentracia gacilebiT naklebia 0.1zdk-ze. mtvris gavrcelebis 

vertikaluri are SemosazRvrulia atmosferos sasazRvro feniT, mis 

zeviT Tavisufal atmosferoSi damtverianeba miRebulia calkeuli 

laqebis saxiT. 

- damtverianebis droSi evolucia warmoSobs mtveris mezomasStabis  3 - 4 

Rrubels, romlebic Semdeg erTiandebian erT  sistemaSi da myardeba 

damtverianebis ganawilebis kvazistatikuri suraTi. 

- miwis zedapirze da 3 km-is zeviT mtveris koncentracia swrafad mcirdeba 

da met simaRleze koncentraciis mniSvnelobebi 104 jer naklebia 

zRvrulad dasaSveb mniSvnelobaze. 

amrigad, Catarebulma kvlevebma pasuxi gasca kaxeTis regionis meteorologiis 

mraval sakiTxs. amasTan wamoaCina sakiTxebi, romlebic moiTxoven Sedgom 

dazustebasa da gaumjobesobas.  
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mizanSewonilia kvlevis Semdgomi ganvrcoba ufro didi garCevis unaris 

mqone γmezomasStabis ricxviTi modelebis gamoyenebiT sxvadasxva simZlavrisa da 

mimarTulebis fonuri situaciebisaTvis. saWiroa ganxorcieldes miRebuli 

Sedegebis Sedareba konkretuli naturaluri dakvirvebis masalebTan. 
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