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reziume 
mdinareTa wyalmcirobis periodis Camonadenis saprognozo 

meTodologia sarwyavi sistemebis momsaxurebisaTvis 
(md. alaznis magaliTze) 

ganxilulia Tanamedrove aridulobisa da wyalmcirobis problemebi. 
aRwerilia md. alaznis wyalwarmomqmneli faqtorebi, maTi cvlileba da 
mosalodneli mniSvnelobebi. dazustebulia md. alaznisa da misi 
Senakadebis wylis xarjebis parametrebi, maTi mravalwliuri dinamika da 
mosalodneli cvlilebis tendenciebi. 

mocemulia SemuSavebuli saprognozo meTodologia, romlis Sesabamisi 
kompiuteruli programebiT Sedgenilia grZelvadiani saprognozo 
meTodikebi md. alaznis wylis xarjebisaTvis savegetacio periodis, 
kvartlebisa da Tveebisa or hidrokveTze sof. birkianTan da sof. 
SaqrianTan, sadac saTaves iRebs zemo da qvemo alaznis sarwyavi sistemebi. 
miRebuli prognozebiT SesaZlebelia maTi usafrTxo da efeqturi 
eqspluatacia. prognozebis safuZvelze dgeba wylis resursebis 
racionaluri xarjvis gegmebi, riTac SeiZleba amaRldes sasoflo - 
sameurneo kulturebis mosavlianoba.  

 miRebuli prognozebi da mdinareTa wylis xarjebis maxasiaTeblebi 
didad daexmareba agreTve wyalmomaragebis, hidroenergetikisa da sxva 
sameurneo da saproeqto organizaciebis specialistebs sworad awarmoon 
wyalsameurneo gaangariSebebi. 

 

Summary 

The forecast methodology of the period of lack of water flow in rivers 

for serving irrigation systems (for example river Alazani) 

The paper deals with current problems of aridity and low waters. It describes water-forming 

factors of the river Alazani, their changes and expected values. It gives refined parameters of water 

flow of the river Alazani and its tributaries, their long-term dynamics and expected trends.   

The prognostic methodology is given, according to which the methods of long-term forecasts 

of average water discharge of the river Alazani are compiled for the growing season, for individual 

quarters and months at two hydraulic rams at the village of Birkiani and Shakriani where the 

sources of the main canals of the upper and lower Alazani irrigation system are located. According 

to the forecasts, conducting their safe and efficient operations is feasible. Based on the forecasts, 

plans are made for the rational use of water resources, which will lead to an increase in crop yields.  

The obtained forecasts and characteristics of the river water discharge will also greatly assist water 

supply specialists, hydropower engineers, other business and design organizations and allow them 

to properly conduct water management calculations. 

 

Резюме 

Методология прогнозирования стока рек за период маловодья 

для обслуживания оросительных систем (на примере р. Алазани) 

Рассмотрены современные проблемы аридности и маловодья. Описаны 

водообразующие факторы р. Алазани, их изменение и ожидаемые значения. Уточнены 

параметры расходов воды р. Алазани и её притоков, их многолетняя динамика и ожидаемые 

тенденции изменения. 

Дана прогностическая методология, по которой составлены методики долгосрочных 

прогнозов средних расходов воды р. Алазани за период вегетации, за отдельные кварталы и 

месяцы на двух гидростворах у с. Биркиани и с. Шакриани, где находятся истоки 

магистральных каналов верхней и нижней Алазанской ирригационной системы. По 

полученным прогнозам, возможно вести их безопасную и эффективную эксплуатацию. На 
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основании прогнозов составляются планы рационального расходования водных ресурсов, по 

которым возможно повышение урожайности сельскохозяйственных культур. 

Полученные прогнозы и характеристики расходов воды рек окажет большую помощь 

также специалистам водоснабжений, гидроэнергетики и других хозяйственных и проектных 

организаций, для правильного ведения водохозяйственных расчётов.



4 

 

referati 
 

angariSi Seicavs 66 gverds, 18 cxrils, 8 naxazs, 

1 suraTs da 86 literaturul wyaros. 

 

sakvanZo sityvebi: wyalwarmomqmneli faqtorebi; wylis xarjebis parametrebi; 

mosalodneli cvlilebebi; mravalfaqtoriani modeli; saprognozo gantolebebi; 

savegetacio, kvartaluri da Tvis xarjebis prognozebi. 

 

ganxilulia mtknari wylis Tanamedrove problemebi msofliosa da 

saqarTvelos masStabiT. wyalmciroba gansakuTrebiT uaryofiTad aisaxeba 

aRmosavleT saqarTvelos soflis meurneobaze, radgan mSrali havis pirobebSi 

mcenareTa mosavlianobisaTvis aucilebelia sarwyavi wyliT uzrunvelyofa. 

aRwerilia md. alaznis wyalwarmomqmneli faqtorebi, maTi mravalwliuri 

dinamika da mosalodneli mniSvnelobebi. dazustebulia md. alaznis mdinareTa 

wylis xarjebis maxasiaTeblebi, savegetacio periodis Camonadenis parametrebi, 

maTi cvlilebis yovelwliuri mniSvnelobebi da mosalodneli tendenciebi. 

mocemulia mravalfaqtoriani statistikuri meTodologia, optimaluri 

modelis SerCeviT, saprognozo gantolebaTa dadgeniTa da SefasebiT. Sesabamisi 

kompiuteruli programebis gamoyenebiT SemuSavebulia md. alaznis savegetacio 

periodisa da masSi Semavali kvartlebisa da Tveebis wylis xarjebis 

grZelvadiani saprognozo meTodikebi or hidrokveTze: sof. birkianTan, sadac 

aRricxulia mdinaris bunebrivi Camonadeni da saTaves iRebs zemo alaznis 

sarwyavi sistema da sof. SaqrianTan, sadac iwyeba qvemo alaznis sarwyavi sistema. 

miRebuli prognozebis drouloba 1-dan 6 Tvemdea, maTi SefasebaTa 

kriteriumebi damakmayofilebelia. mxolod sof. SaqrianTan savegetacio periodis 

saSualo xarjebis prognozi gaicema konsultaciis saxiT. Tu prognoziT 

mosalodnelia mdinareze dabali wylianoba (wyalmciroba), momxmarebels SeuZlia 

winaswar miiRos zomebi wylis optimaluri xarjvis gegmis SesarCevad. Tu piriqiT, 

prognoziT mosalodneli wylis xarji aWarbebs normas da uaxlovdeba mis udides 

mniSvnelobas, maSin unda Catardes prevenciuli RonisZiebebi (napirdacviTi 

samuSaoebi, mdinareTa kalapotebisa da arxebis gawmenda da sxva). 

SemuSavebuli prognozebis gamoyenebiT miRebuli ekonomikuri efeqti 15 – 35 

%-iT aWarbebs saprognozo Camonadenis normis gamoyenebiT miRebuls. grZelvadiani 

prognozebis dros es efeqti mravldeba saprognozo periodis TveTa raodenobaze, 

amitom miRebuli ekonomikuri efeqti sakmaod didia, rac gamoixatebaa imaSi, rom 

maTi gamoyenebiT SesaZlebelia sagrZnoblad gaizardos mosavlianoba, 

wyalmomarageba da sxva. garda amisa, drouli prognozebiT SeiZleba 

mniSvnelovnad Semcirdes wyaldidobebiT miyenebuli zarali. garda prognozebisa, 

naSromSi miRebul md. alaznisa da misi Senakadebis wylis xarjebis dazustebul 

maxasiaTeblebs aqvT praqtikuli daniSnuleba samecniero, sameurneo da saproeqto 

organizaciebSi wyalsameurneo gaangariSebebisaTvis. 
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Sesavali 

garemos mTavari substancia, sadac Caisaxa sicocxle da gaCnda pirveli coc-

xali organizmebi, aris wyali. dedamiwaze wylis resursi uzarmazaria. hidrosfe-

ro moicavs msoflio okeanes, zRvebs, miwisqveSa wylebs, myinvarebs, tbebsa da mdi-

nareebs. 

 msoflios yvela qveyanaSi wyalsargebloba meurneobis yvela dargs moicavs: 

mosaxleobis sasmel–sameurneo saWiroeba, komunaluri, sayofacxovrebo, samkurna-

lo, sakurorto da gamajansaRebeli, soflis meurneoba da samrewvelo warmoeba, 

hidroenergetika, wylis transporti, xe-tyis warmoeba, Tevzis mrewveloba da sxva 

saWiroebebi. 

amrigad, wyali warmoadgens garemos, sazogadoebisa da qveynis ekonomikis sa-

baziso elements. amitom sadReisod mtknari wylis gareSe SeuZlebelia adamianTa 

arseboba da qveynis ganviTareba, mdinareTa mtknari wylebis damaxasiaTebeli Tvi-

seba, wylis sxva obieqtebisagan, aris mudmivi ganaxlebadoba da advilad xelmi-

sawvdomoba. amis gamo, ZvelTaganve adamianebi TavianT sacxovriss mdinaris piras 

agebdnen. maTi Walebisa da terasebis aTviseba xdeba rogorc sasoflo-sameurneo 

kulturebis, ise sayofacxovrebo saqmianobisTvis Senobebis, gzebis, eleqtrogadam-

cemi xazebisa da sxvaTa asagebad. 

istoriulad adamiani bunebas iyenebda Tavisi sasicocxlo moTxovnebis miz-

niT da Tan gardaqmnida mas. sazogadoebis garkveuli nawilis SexedulebiT buneba 

mxolod saCuqaria, romelic unda gamoviyenoT da movixmaroT. amgvari midgomiT 

izrdeba adamianis garemoze zemoqmedebis masStabebi da aqtiurad mimdinareobs sa-

meurneo da energetikuli resursebis didi raodenobiT mopoveba. Sedegad dairRva 

bunebaSi bunebrivi wonasworoba. momatebulia radiaciuli foni, ris Sedegad mce-

nareebze warmoiSva sxvadasxva mutanturi formebi, xolo avtotransportisa da 

samrewvelo sawarmoebis gamonafrqvevi Seicaven adamianisa da cxovelebisTvis sa-

SiS toqsikur nivTierebebs. dadgenilia, rom XIX – XX saukuneebis manZilze adami-

anTa sameurneo saqmianobis Sedegad Seicvala atmosferos Sedgeniloba, gaizarda 

gogirdis naerTebi 25-jer, meTanis raodenoba 200 %-iT da naxSirorJangis raoden-

oba 25 %-iT. aman ganapiroba dedamiwaze “saTburis efeqtis” Seqmna, ozonis Sris 

degradacia da msoflio havis cvlileba, rac XXI saukuneSic grZeldeba. sadReis-

od mimdinare globaluri daTboba iwvevs mraval uaryofiT procesebs: katastro-

fuli movlenebis sixSirisa da simZlavris matebas, mtknari wylis resursebis Sem-

cirebas, naleqebis raodenobisa da misi ganawilebis cvlilebas, mcenareTa mosav-

lianobisa da Sinauri pirutyvis produqtiulobis Semcirebas, mavne daavadebaTa 

gamravlebas, rac cocxali organizmebis gadaSenebas uwyobs xels. 

2010 wlis monacemebiT globaluri daTbobis gamo msoflioSi yovelwliurad 

300 aTasze meti adamiani iRupeba, rac 2030 wlisTvis 500 aTasamde gaizrdeba. mosa-

lodnelia, rom 2050 wlisTvis dedamiwaze mosaxleobis raodenobam 10 - 11 mlrd-s 

miaRwios da ufro gaizardos maTi zemoqmedeba bunebaze, rac gamoixateba tyeebis 

umowyalod gaCexvaSi, cxovelebis garkveuli saxeobebis ganadgurebaSi, wylis re-

sursebis, atmosferosa da wiaRiseulis aTvisebaSi. 

globaluri daTbobis Sedegad dedamiwaze sivrcesa da droSi mimdinare kli-

maturi krizisuli anomaliebi gavlenas axdens bunebriv da gansakuTrebiT wylisa 

da miwis resursebze. am fonze izrdeba qveynis ganviTarebis riski, rac ganpirobe-

bulia ZiriTadad wylis resursebis moculobis SemcirebiT, maTi xarisxis gauar-

esebiTa da gaxSirebuli katastrofuli bunebrivi movlenebiT. 
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temperaturis mateba da atmosferuli naleqebis Semcireba iwvevs mdinareTa 

wylianobis Semcirebas, rac uaryofiTad aisaxeba qveynis sameurneo saqmianobaze, 

gansakuTrebiT im regionebSi, sadac mcenareTa mosavlianoba bevradaa damokidebu-

li maTi sarwyavi wyliT momaragebaze. saqarTveloSi am mxriv yvelaze didi mow-

yvladobiT gamoirCeva kaxeTi, sadac nayofieri niadagebis farTo velebia da sa-

soflo-sameurneo warmoebis moculobiT saqarTvelos wamyvani regionia. aq wylis 

problemebis saTanado Seufasebloba aramarto Seamcirebs ekonomikis ganviTare-

bas, aramed sagrZnoblad daazianebs teritorias, radganac gaaqtiurdeba gaudabno-

ebis procesebi. imisaTvis, rom Tavidan aviciloT didi zarali, saWiroa wylis re-

sursebis mosalodneli cvlilebebis yovelmxrivi Seswavla. 

imis gamo, rom mcenareTa savegetacio periodSi gvalvian TveTa ricxvi aq 2-3 

Tvea, amitom bolo ori aTeuli wlis ganmavlobaSi ukve dazianda 200 aTasi ha te-

ritoria. gvalvebis negatiuri Sedegebis gasaneitraleblad yvelaze efeqturi aris 

xelovnuri rwyva, romelsac ZvelTaganve axorcielebdnen Cveni winaprebi. es gansa-

kuTrebiT aqtualuria sadReisod, radgan ekonomikuri krizisa da umuSevrobis pi-

robebSi soflis mosaxleoba mxolod TavianT nakveTebze miRebuli produqciiT 

irCens Tavs. amitom maT Seuferxeblad unda miewodebodes sarwyavi wyali. 

kaxeTis vrceli mindvrebi irwyveba md. alaznis wyliT, sadac agebulia saqar-

TveloSi yvelaze didi sarwyavi sistema. amitom aucilebelia md. alaznis wylis 

Camonadenis dazusteba da misi samomavlo cvlilebis Seswavla. arsebuli wylis 

resursebis racionaluri gamoyenebisa da sarwyavi sistemebis eqspluataciisaTvis, 

gansakuTrebiT saWiroa md. alaznis wylis xarjebis yovelwliuri prognozireba 

savegetacio periodis calkeuli drois intervalebSi. Tu wyalmoxmarebis reJimis 

dagegmarebis dros gvecodineba mdinaris wylis momavali raodenobis prognozi, 

winaswar SeiZleba dadgindes, Tu savegetacio periodis romel intervalebSi iqne-

ba SesaZlebloba morwyvisa mdinaris CamonadeniT da rodis iqneba aucilebeli Wa-

burRilebidan satumbi sadgurebis amoqmedeba an dawvimebiTi danadgarebis gamoye-

neba an kidev naleqebis xelovnurad gazrda. 

saprognozo meTodologia SemuSavda arsebuli hidrometeorologiuri qse-

lis wylis xarjebze stacionalur dakvirvebaTa mravalwliuri rigebis gamoyene-

biT md. alaznis or hidrologiur saguSagoze: mis zemo welSi sof. birkianTan, 

sadac aRiricxeboda mdinaris bunebrivi Camonadeni (wyalaRebisa da wyalCaSvebis 

gareSe) da saTaves iRebs alaznis zemo magistraluri sarwyavi arxi da meore sa-

guSagoze mdinaris SuawelSi sof. SaqrianTan, sadac saTaves iRebs qvemo magistra-

luri arxi da axlac moqmedebs hidrologiuri sadamkvirveblo punqti da xdeba 

wylis doneebis gazomva. 
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Tavi I. wyalmcirobis saSiSi ekologiuri problemebi 

1. 1. mtknari wylis Tanamedroveobis problemebi 

dedamiwaze wylis saerTo raodenoba 1386 mln km3-s Seadgens, romlis   2,5 % 

anu 35 mln km3 aris mtknari wyali, magram misi 69 % yinulebSia, mdinareebSi ki 

misi mxolod 0,006 % anu 2120 km3 wylis maragia (The World’s Water). gaeros 

monacemebis Tanaxmad msoflioSi 1 km2 farTobze modis saSualod 0,263 m3 

mdinareuli wylis resursi. xolo 1 sul mosaxleze modis 7056 m3. evropaSi es 

maCvenebeli Seadgens 0,318 m3 da 3954 m3 –s Sesabamisad. magram mosaxleobisa da 

meurneobis zrdis gamo arsebuli wylis resursebi ver uzrunvelyofen masze 

gazrdil moTxovnilebebs gansakuTrebiT XIX saukunidan dawyebuli globaluri 

daTbobis pirobebSi. 

150 - 200 wlis winaT mtknari wylis problema ar iyo da pirdapir mdinareTa 

wyals xmarobdnen sasmelad. sadReisod ki Tanamedroveobis seriozul problemas 

warmoadgens wylis gabinZureba. saqme isaa, rom saubedurod wyalmomaragebis 

mTavari wyaroebi – mdinareebi gamoiyeneba erTdroulad aseve rogorc naxmari 

wylebis CaSvebis mTavar arxebad. mraval sukuneTa ganmavlobaSi wylis 

gaWuWyianeba SedarebiT mcire iyo da mdinareebs gaaCndaT TviTgawmendis unari. 

amJamad ki gaWuWyianeba katastrofulad izrdeba. am mxriv aRsaniSnavia im 

Sxamqimikatebis simravle, romlebic gamoiyeneba soflis meurneobaSi. Sedegad 

dabinZurebuli wyali xdeba uvargisi sasmelad, sarwyavad da sxva miznebisaTvis. 

is isea dabinZurebuli, rom masSi banaobac ki saSiSia, radgan bunebriv wylebSi 

didi raodenobiT xvdeba mavne da saSiSi nivTierebebi, romlebic negatiur 

gavlenas axdenen ekosistemebze. 

jer kidev XX saukunis 60-ian wlebSi dabinZurebuli wyliT yovelwliurad 

dedamiwaze avaddeboda (dizenteriiT, tifiT, xoleriT da sxva) 500 mln adamiani 

da 10 mln iRupeboda, ZiriTadad bavSvebi. maSin amerikeli specialisti d. berdi 

aRniSnavda, rom “XXI saukuneSi Cven SeiZleba Cvenive WuWyma dagvaxrCoso” [1]. 

sadReisod mdinareebi imyofebian mZime ekologiur mdgomareobaSi, radgan 

aralegaluri nagavsayrelebi uSualod mdinareTa napirebTanaa ganTavsebuli. 

sawarmoTa da sayofacxovrebo koleqtorebs xSirad ar gaaCniaT gamwmendi 

nagebobebi. samwuxarod, mosaxleobis mxridanac SeimCneva sruli upasuxismgebloba 

mdinareTa sanitaruli mdgomareobis mimarT. wylis gaWuWyianeba yovelwliurad 

matulobs da kacobriobis winaSe ayenebs mtknari wylebis gamolevis realur 

saSiSroebas. amis gamo ukve XX saukunis 80-ian wlebidan, daaxloebiT 80-mde 

saxelmwifo, sadac msoflios mosaxleobis     40 % cxovrobs, ukve ganicdida 

wylis mwvave naklebobas. dRes mTeli mosaxleobis 1/3 cxovrobs im qveynebSi, 

sadac wyalmomarageba wylis ganaxlebad marags 10 %-iT aRemateba. 

gaeros eqspertTa prognozebis Tanaxmad, msoflio wyalmoxmareba 2025 

wlisTvis 40 %-iT gaizrdeba da klimatis globaluri daTbobis fonze 

mosaxleobis 2/3 aRmoCndeba mtknari wylis deficitis pirobebSi. Tu daubrunebeli 

wylis xarjvis tempi (rac wliurad 4 - 5 %-s Seadgens) gagrZelda, kacobrioba 

mtknari wylis marags ukve XXI saukunis bolos amowuravs. 

maRalmTiani regionis mdinareebi, romlebic saTaves iReben nivalur zonaSi, 

uxvad sazrdooben myinvarebisa da mudmivi Tovlis nadnobi wylebiT. amitom 

cnobili glaciologi v. kotliakovi myinvarebs uwodebda mtknari wylebis 

sarezervo sawyobs. magram mTebSi temperaturis matebis fonze intensiurad 
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mimdinareobs myinvarebis dnoba da ukan daxeva. Sedegad mosalodnelia maTi 

gaqroba. amitom wylis rezervebis Sevsebis mizniT v. kotliakovi mouwodebda 

mTebSi myari naleqebis xelovnuri gazrdis teqnologiis SemuSavebas [2]. 

klimatis daTbobis Sedegad Semcirdeba ra Tovlis safris gavrceleba, 

Semcirdeba miwisqveSa wylis doneebi da Sesabamisad mdinareTa Camonadenic. amis 

gamo, ukve mTel rig regionebSi aRiniSneba wylis mwvave deficiti, rac aferxebs 

meurneobis mTeli rigi dargebis ganviTarebas, gansakuTrebiT sasoflo-sameurneo 

kulturebis mosavlianobas. Sedegad sadReisod dedamiwaze yovelwliurad 6 - 7 

mln ha-iT izrdeba udabnoebi, romlebic ikaveben naxevarudabnoebisa da savanebis 

adgilebs. 

 

1. 2. aridulobis procesebi saqarTveloSi 

termini “ariduli”, saTanado leqsikonis ganmartebiT, aris mSrali 

(udabnoebisa da naxevarudabnoebis) hava, sadac atmosferuli datenianeba ar aris 

sakmarisi mcenareTa vegetaciisaTvis, axasiaTebs haeris temperaturis didi dRe-

Ramuri da wliuri amplituda, atmosferuli naleqebis umniSvnelo raodenoba an 

sruli unaleqoba, xolo aorTqleba metia mosuli naleqebis raodenobaze [3]. 

klimatis Tanamedrove globaluri daTbobis Sedegad atmosferuli naleqebis 

Semcirebam da temperaturis matebam dedamiwis bevr regionSi gamoiwvia havis 

gamSraleba da gvalvebis gaxSireba. gvalvianobam gansakuTrebiT imata evraziis 

kontinentis samxreT nawilSi, afrikaSi, kanadasa da braziliis did teritoriebze. 

gvalvianoba globalur problemad XX saukunis 70-iani wlebidan iqna 

aRiarebuli da 1977 wels gaerom SeimuSava garemosdacviTi samoqmedo gegma. 

gvalvianobis gazrdam gamoiwvia udabnoebis arealis gafarToeba da amis gamo 1994 

wels miRebul iqna gaudabnoebasTan brZolis konvencia. sxvadasxva maTematikuri 

modelebiT Sedgenili klimatis cvlilebis prognozebiT XXI saukunis bolosTvis 

mosalodnelia mSrali periodebis kidev ufro gaxangrZliveba, e.i. gaizrdeba 

ariduloba. 

aridulobasTan dakavSirebuli ZiriTadi safrTxeebia: miwis degradacia, 

sasoflo-sameurneo kulturebis mosavlianobis Semcireba, mecxoveleobis 

daknineba, tyis xanZrebis riskis zrda, wylis resursebis Semcireba da sasoflo-

sameurneo warmoebis dacema, rasac Tan sdevs SimSiloba da wylis naklebobiT 

gamowveuli daavadebaTa gavrceleba, wylis deficiti komunalur da samrewvelo 

seqtorebSi, agreTve hidroenergetikis potencialis Semcireba da mosaxleobis 

iZulebiTi migracia gvalviT moculi regionebidan [4]. 

saqarTvelos aridul raionebSi wylis resursebis naklebobis gamo, 

gaudabnoebis albaToba maRalia da did saSiSroebas uqmnis mosaxleobas, garemosa 

da qveyanaSi ekonomikis ganviTarebas. amitom aucilebelia am procesebis Seswavla 

mTeli saqarTvelos masStabiT. 

saqarTvelos mcire teritoriaze Camoyalibebulia 100-mde saxeobis 

landSafti [5]. maT Soris ariduli landSaftebi gavrcelebulia mTel 

saqarTveloSi. aRmosavleT saqarTvelos kontinentur mSral subtropikul 

klimatur zonaSi warmodgenilia klasikuri ariduli landSaftebi, esenia: Sida 

da qvemo qarTli, ivris zegani, eldaris velis naxevarudabno da javaxeTis 

mTianeTis stepuri mSrali regioni. 

mSrali subtropikuli vake-stepuri landSaftebi Camoyalibebulia qvemo 

qarTlis vakeze, sadac maqsimaluri temperatura 30-45 C-ia, danestianebis xarisxi 

naklebia 0,6-ze, naleqebis Tviuri jami 46-47 mm-ia. zogan wabla niadagebis 
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damlaSebul ubnebze gavrcelebulia jagekliani da naxevarudabnoebis 

mcenareuloba. 

stepuri da ariduli tye-buCqnarebis landSaftebi Camoyalibebulia ivris 

zeganze, sadac mSrali subtropikuli Tbili havaa, cxeli zafxuliT, naleqebis 

minimumiT gazafxul-zafxulSi, maqsimaluri temperatura 35-45 C, wliuri 

danestianebis xarisxi 0,6-ze naklebi. aseT klimatur pirobebSi Savmiwa wabla, 

damlaSebul niadagebze gavrcelebulia stepisa da naxevarudabnoebis 

mcenareuloba, zogan ariduli naTeli tye-buCqnariT. 

saqarTveloSi tipobrivad naxevarudabnos vake-dablobis landSafti mxolod 

eldaris vake dablobzea, romlisTvisac damaxasiaTebelia vake-dablobis reliefi, 

haeris maqsimaluri temperatura 40-50 C-s aRwevs, naleqebi mxolod 200 mm-ia 

weliwadSi da Sedegad danestianebis xarisxi 0,3-mdea Semcirebuli. am landSaftis 

areali aq zamTris saZovrebad gamoiyeneba. 

mTis stepis landSaftebi saqarTvelos samxreT mTianeTSi warmodgenilia 

maRali vulkanuri platoebiTa da vakeebiT, zomierad notio subtropikulidan 

mSral subtropikulze gardamavali haviT. maT axasiaTebT gazafxul-zafxulSi 

unaleqo periodi, temperaturis maqsimumi 30-40 C da wliuri danestianebis xarisxi 

0,6 - 1,0. vulkanuri lavebis gamofitvis qerqze mTis Savmiwebia da maT mdeloebze 

mTis stepebi saxnav-saTesad aris gamoyenebuli. 

aRsaniSnavia, rom miuxedavad notio subtropikuli havisa, ariduli 

landSaftebi dasavleT saqarTveloSic aris gavrcelebuli. kerZod aseTi 

adgilebia aWaraSi, guriaSi, samegrelosa da imereTis gorak-borcvian, agreTve 

raWa-svaneTis raionebSi da sxva. isini gamoirCevian mkveTrad cxeli, mSrali 

gazafxul-zafxuliT, uTbilesi Tvis saSualo temperatura 22-24 C, maqsimaluri ki 

30-40 C-s aRwevs, naleqebis Tviuri jamia 170 mm, haeris fardobiTi sinotive 45-50%, 

danestianebis saSualo wliuri koeficienti dasavleT saqarTveloSi 1,5-s 

aRemateba da yvelaze mSral maisis TveSi 0,6-ze naklebia. savegetacio periodSi aq 

sakmaod xSiria gvalva, rodesac klimaturi maCveneblebi sasoflo-sameurneo 

kulturebis moTxovnilebas tenze ver akmayofilebs. magaliTad, gvalvian wlebSi 

guriis dablob nawilSi subtropikuli mcenareebi vegetacias wyveten [6]. 

terminologiuri leqsikonis [3] ganmartebiT “gvalva” niSnavs haeris maRali 

temperaturis dros naleqebis xangrZliv ukmarisobas, ris gamoc naidagi Sreba da 

mosavali an mcirdeba an mTlianad iRupeba. e.i. gvalva es aris atmosferuli 

naleqebis mniSvnelovani deficiti xangrZlvi drois manZilze haeris temperaturis 

momatebis fonze, rodesac aorTqleba sWarbobs naleqebs, ris Sedegadac niadagSi 

ileva sinotivis maragi, dabla iwevs gruntis wylebis done da mcirdeba 

mdinareTa wylianoba da sarwyavi wylis resursebi, rac uaryofiTad moqmedebs 

sasoflo-sameurneo kulturebis ganviTarebaze da iwvevs mosavlis Semcirebas an 

saerTod maT ganadgurebas. 

gvalvas, rogorc amindis saSiS movlenas, didi zianis miyeneba SeuZlia ara 

marto sasoflo-sameurneo kulturebsa da nargavebze, aramed is avnebs TviT 

adamianebsa da sxva cocxali organizmebis janmrTelobas, radgan iwvevs sisxlis 

arteriuli mimoqcevis moSlas. 

aRsaniSnavia, rom gvalvianoba dakavSirebulia mzis aqtivobasTan, radgan mzis 

xanmokle fluqtuaciebi gansazRvraven amindis cvalebadobas. 1843 wlis Semdeg, 

rodesac Svabem aRmoaCina mzis aqtivobis 11 wliani cikli, mecnierebma 200 wliani 

dakvirvebaTa analiziT daadgines klimaturi elementebis (naleqebi, temperatura) 

korelaciuri kavSirebi mzis aqtivobis grZel da mokleperiodian ciklebTan. 
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dadgenilia, rom gvalvebi daikvirveba mzis laqebis minimumis wlebSi. maTi 

maqsimumis dros, rodesac volfis ricxvebi aRemateba 30-s, dedamiwaze gvalvebi ar 

aRiniSneba [7]. 

gvalvis formirebis ZiriTadi faqtorebia cirkulaciuri procesebi, 

romlebic gansazRvraven gvalvis intensivobas, xangrZlivobas da sixSires. 

gvalvis intensivobasa da xangrZlivobas ganapirobeben agreTve radiaciuli da 

Termuli faqtorebi, romelTa xasiaTi arsebiTad aris damokidebuli reliefis 

morfometriul maxasiaTeblebze. 

amrigad, gvalva warmoadgens rTul mravalfaqtorian meteorologiur 

movlenas, romlis klimaturi struqtura yalibdeba mzis laqebis minimumis 

wlebSi, rodesac teritoria xasiaTdeba maRali temperaturuli maCveneblebiT, 

haeris dabali sinotiviTa da naleqebis deficitiT. unaleqod iTvleba is periodi, 

rodesac naleqebi an ar aris, an misi dRe-Ramuri raodenoba 1 mm-s ar aRemateba. 

simSralisa da tenianobis xarisxi ganisazRvreba naleqebis SefardebiT 

aorTqlebadobasTan. Tu es Sefardeba 1-ze metia, maSin garemo aris teniani, Tu 1-

ze naklebia, maSin midamo Raribia teniT. 

gvalvis problemas saqarTveloSi didi xnis istoria aqvs. gvalvianobis 

winaaRmdeg brZolis mizniT gahyavdaT sarwyavi arxebi. aRmosavleT saqarTveloSi 

SemorCenilia X - XII saukuneebSi arsebuli sarwyavi sistemebis calkeuli 

elementebi. Tamar mefis dros gayvanilia samgoris 20 km da alaznis 119 km sigrZis 

arxebi, romlebiTac irwyveboda 50 aTasze meti ha tirifonis veli, ruis-urbnisis, 

muxranis, samgorisa da kaxeTis teritoriebi [9]. es imaze metyvelebs, rom 

aRmosavleT saqarTveloSi klimati 8-10 saukunis winaTac iseTive simSraliTa da 

maRali Termuli veliT xasiaTdeboda, rogorc dRes. es periodi emTxveva im 

cnobil “mcire klimatur optimums”, romelsac adgili hqonda Crdilo 

naxevarsferoSi II aTaswleulis dasawyisSi. am periods ukavSirdeba polaruli 

raionebis yinulisagan ganTavisufleba, vikingebis mier (mwvane) grenlandiis 

aRmoCena da afrikis CrdiloeTiT saharis udabnos Camoyalibeba. 

aRsaniSnavia is faqtic, rom gvalva ar aris moxsenebuli 290 wlis win 

vaxuSti bagrationis istoriul-geografiul nawarmoebSi “aRwera samefosa 

saqarTvelosi”. savaraudoa, rom maSin saqarTvelos teritoriaze ar aRiniSneboda 

naleqebis deficiti da gvalvianoba. maSin alaznis veli dafaruli iyo tyiT, 

romelic dadebiT rols TamaSobs gvalvianobis procesebis Sesustebasa da 

SerbilebaSi. amisgan gansxvavebiT, md. ioris qvemo welis Sesaxeb vaxuSti 

batoniSvili aRniSnavs, rom “ivris zeganze zafxuli icis cxeli, xaSmiani, 

gausaZlisi”, sadac sityva xaSmi niSnavs arajansaR-mavnebels. 

saqarTveloSi mimdinare uCveulo bunebrivi movlenebis (wyaldidobebi, mzis 

dabneleba, setyva, gvalva da sxva) katalogebi, gansxvavebiT ruseTisa da evropis 

sxva qveynebisagan, ar arsebobs. savaraudoa, rom maTi aRricxva ar xdeboda an 

Cvenamde ver moaRwia. saqarTveloSi aRricxuli gvalvebis Sesaxeb cnobebi 

gamoqveynebulia mxolod erT monografiaSi [9], sadac gamokvleulia gvalvebis 

gavrceleba da ganmeorebadoba. saqarTveloSi gvalvebis Sesaxeb gamoqveynebulia 

agreTve mravali statia. wina Taobis mecnierTa mier pirvel rigSi gamokvleulia 

gvalvis genezisi da misi ganviTarebis procesi saqarTvelos teritoriaze [10-13]. 

dadgenilia, rom rodesac amierkavkasiaSi gabatonebulia anticiklonuri 

sistema, saqarTveloSi myardeba unaleqo periodi maRali temperaturiTa da 

dabali sinotiviT. am dros gvalva gardauvalia. gacilebiT sastiki da saSiSi 

meteorologiuri movlenaa aRmosavleTidan mSrali haeris masebis SemoWra, 
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rodesac saqarTveloSi dgeba unaleqo amindebi maRali temperaturiTa da dabali 

sinotiviT. 

gvalvebi gamoirCeva simZafris, sixSiris, xangrZlivobisa da sezonurobis 

mixedviT. arCeven Semodgomis, gazafxulisa da zafxulis periodis gvalvebs, 

romelTagan zafxulis gvalva ufro saSiSia, radgan am periodSi aqtiurdeba 

mcenareTa zrda-ganviTarebis procesi da misi moTxovnileba wylis mimarT. 

saqarTveloSi gvalvian dReTa ricxvi da maTi sixSire izrdeba dasavleTidan 

aRmosavleTisken, e.i. kontinenturi havis mimarTulebiT. amitom gvalvebis didi 

xangrZlivoba da maRali sixSire damaxasiaTebelia ufro aRmosavleT 

saqarTvelosaTvis, vidre dasavleTSi. 

savegetacio periodis mixedviT teritoriis daraionebis dros kriteriumad 

miRebulia atmosferuli naleqebis raodenoba 150 mm-is toli an naklebi. amis 

mixedviT saqarTvelos teritoriaze gamoiyofa sami zona: I – teniT gajerebuli 

zona moicavs dasavleT saqarTvelos, aRmosavleT saqarTvelos mTianeTsa da md. 

alaznis auzis zemo da Sua wels; II – sakmarisad teniani zona vrceldeba Sida 

qarTlis velze, qvemo qarTlis dasavleTiT md. algeTisa da maSaveras mimdebare 

teritoriebze da md. yvirilas qvemo welze; III – mcire teniani zona moicavs 

gardabnis, eldaris, Siraqis stepur velebs da axalcixis qvabuls. 

11-20 dRiani unaleqo periodebi 10 weliwadSi 3-4-jer SeiZleba ganmeordes aW-

aris sanapiroze, xolo Sida da qvemo qarTlis velebze yovel weliwadSi 5-6-jer 

aris mosalodneli, kaxeTSi ki weliwadSi 4-jer, aseve xSiria aRmosavleT saqar-

Tvelos mTianeTSi. 

21-30 dRiani unaleqo periodebi gardabnis stepur velze weliwadSi 3-jer ar-

is mosalodneli, xolo Savi zRvis mimdebare raionebSi 10 weliwadSi erTxel aR-

iniSneba. kavkasionis mTianeTSi gvalva ar aris saSiSi, radgan aq niadagSi teni 

sakmarisad arsebobs. aRmosavleT saqarTvelos mSral raionebSi unaleqo periode-

bi 80-100 dRe da ufro didxans grZeldeba [13]. 

zogadi analiziT irkveva, rom aRmosavleT saqarTvelos landSaftebi ufro 

mgrZnobiarea klimaturi ryevebis mimarT, rac temperaturis zrdiTa da naleqebis 

SemcirebiT aRiniSneba. amitomaa, rom saqarTveloSi amJamad yvelaze gvalvasaSiSi 

regionebia ariduli landSaftebi qvemo qarTlSi da kaxeTSi – Siraqisa da elda-

ris vakeebze. 

gvalvis dros naleqebis ukmarisoba da gazrdili aorTqlebis Tanafardoba 

iwvevs mkveTr Seusabamobas mcenaris tenis moTxovnilebasa da niadagidan mis miwo-

debas Soris. gvalva gansakuTrebiT saSiSia zafxulSi, rodesac maRali temperatu-

ra, dabali sinotive da Zlieri aorTqleba aSrobs niadagis zeda fenebs, aferxebs 

vegetatiuri masis dagrovebas, amcirebs mcenaris kvirts da zrdis fesvebs. saerTo 

jamSi ki amcirebs yvela sasoflo-sameurneo kulturis mosavlianobas [9]. 

gvalvis yvelaze saimedo maCvenebelia tenis maragi niadagis fesvwarmomqmnel 

SreSi. teritoriis teniT uzrunvelyofis kritikul normad miRebulia naleqTa 

jami savegetacio periodSi (aprilidan seqtembris Tvis CaTvliT) 150 – 200 mm-is 

farglebSi. aqedan gamomdinare mkacr gvalvad miRebulia periodi, rodesac nale-

qebis jami savegetacio periodis ganmavlobaSi ar aRemateba 150 mm-s. aseTi gvalve-

bi xSirad aRiniSneba aRmosavleT saqarTveloSi, sadac zogierT raionSi mkacri 

gvalvebis albaToba 40%-s aRemateba, rac imas niSnavs, rom mkacri gvalva mosa-

lodnelia yovel 2 - 3 weliwadSi erTxel. 

cxril 1. 1.-Si mocemulia saqarTvelos teritoriaze sxvadasxva xangrZlivobis 

unaleqo periodis ganmeorebadoba da maTi maqsimaluri xangrZlivoba [4] naSromis 

mixedviT, saidanac Cans, rom magaliTad gardabanSi 5-10 dRiani unaleqo periodi 
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saSualod mravalwliur rigSi 11-jer meordeba, xolo 30 dReze meti xangrZlivo-

bis periodi weliwadSi erTxel, maqsimaluri xangrZlivoba ki 60 dRes aRwevs. 

bolo wlebSi globalurma daTbobam saqarTvelos bevr regionSi gamoiwvia 

gvalviani periodis gaxangrZliveba. mag. qvemo svaneTSi XX saukunis 60-ian wlebSi 

gvalviani periodis saSualo xangrZlivoba 34 dRes Seadgenda, 90-ian wlebSi igi 

47 dRemde gaizarda, xolo 1986-2007 wlebSi is 68 dRemde gaizarda da gvalvam yo-

velwliuri xasiaTi miiRo. 

 

cxrili 1. 1. unaleqo periodebis xangrZlivoba weliwadSi 

punqti simaRle (m) 

unaleqo periodebis xangrZlivoba 

(dRe) 

maqsimaluri 

xangrZlivoba 

(dRe) 5 – 10 11 – 20 21 – 30 > 30 

soxumi 26 15 4 0,5  27 

gordi 638 13 3 0,3  27 

Caqvi 30 14 3 0,2  27 

saqara 149 14 4 0,5  51 

ambrolauri 546 15 5 0,4 0,1 44 

axalqalaqi 1717 13 6 0,9 0,3 58 

rodionovka 2100 13 4 0,9 0,04 46 

gori 590 14 6 1,1 0,3 79 

fasanauri 1062 13 4 1,0 0,04 43 

gudauri 2197 11 3 1,1 0,1 34 

Tbilisi 404 12 6 1,5 0,7 54 

gardabani 300 11 6 2,7 1,0 60 

Telavi 562 13 5 1,0 0,3 52 

lagodexi 435 14 5 0,8 0,2 38 

cxril 1.2-Si mocemulia aRmosavleT saqarTvelos meteosadgurebze 1961-2009 

wlebSi dakvirvebaTa monacemebiT [14] naSromSi miRebuli gvalvebis Sidasezonuri 

ganmeorebadoba savegetacio periodSi, romlis mixedviT irkveva, rom gvalvianobis 

ganmeorebadobis maqsimumebi (50-90%) yvelgan aRiniSneba savegetacio periodis meo-

re naxevarSi – ivlis-seqtemberSi, minimumi (0-50%) ki april-maisSia. yvelaze gval-

viani regionia qvemo qarTli, Sida qarTli da kaxeTi. gvalvianobis didi sixSire 

aRiniSneba gardabanSi, bolnisSi, gorSi, TbilisSi da SiraqSi. 

cxrili 1. 2. gvalvebis ganmeorebadoba aRmosavleT saqarTveloSi Tveebis mixedviT 

%-Si meteosadgurebze 1961 – 2005 wlebis monacemebiT 

meteosadguri 
simaRle 

(m) 

Tveebi 

IV V VI VII VIII IX 

Telavi 542 16 9 13 52 52 54 

axmeta 567 17 7 17 57 57 53 

yvareli 448 4 4 16 40 40 24 

lagodexi 435 10 13 30 43 43 47 

gurjaani 415 20 13 23 47 47 53 

sagarejo 806 13 10 13 57 57 50 

Siraqi 550 23 23 33 60 70 73 

TianeTi 1091 0 0 0 40 20 37 

axalqalaqi 1717 2 0 4 52 41 46 

TeTri wyaro 1220 7 3 3 47 50 47 

gardabani 300 50 53 57 80 87 90 
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bolnisi 534 15 24 46 85 76 70 

axalcixe 980 9 13 15 63 63 63 

borjomi 794 0 3 10 67 57 53 

duSeTi 922 3 6 16 47 52 52 

walka 1475 2 0 4 24 29 29 

cxinvali 862 17 17 23 80 80 53 

Tbilisi 404 40 28 43 76 80 78 

gori 590 32 32 41 88 88 76 

gvalvebi da maTi cvlilebebi saqarTveloSi raodenobrivad gamoTvlil iqna 

klimatis mesame erovnuli Setyobinebis [15] farglebSi. gairkva, rom 1986-2010 

wlebSi gvalvebis raodenoba yvelaze metad momatebulia sagarejoSi, 

eqstremaluri gvalvebi ki yvelgan momatebulia. yvelaze metad ki momatebulia 

dedofliswyaroSi, Telavsa da yvarelSi. daklebulia SedarebiT msubuqi gvalvebi 

lagodexSi, siRnaRSi da axmetaSi. 2021 – 2050 wlebSi gvalvebi ZiriTadad mcirdeba, 

radgan mcirdeba mkacri gvalvebi. simSralis riski izrdeba lagodexis 

teritoriaze. 

amrigad SeiZleba iTqvas, rom soflis meurneobisaTvis riskebi 2021 – 2050 

wlebSi umetes teritoriaze mcirdeba, radgan mcirdeba mkacri gvalvebi, izrdeba 

savegetacio periodi da aqtiur temperaturaTa jami, Tumca setyvis (gurjaanSi, 

TelavSi, yvarelSi) da gazafxulis Zlieri qarebis problema (dedofliswyarosa 

da siRnaRSi) kvlav rCeba. rac Seexeba 2071 – 2100 wlebis periods, am monakveTSi 

prognozis Tanaxmad yvela tipis gvalvebi moimatebs [15]. mkacri gvalvebis 

maqsimaluri albaTobiT xasiaTdeba qvemo qarTli, sadac es movlena meordeba 

yovel 2 - 3 weliwadSi. aseTi maRalia albaToba gare kaxeTSic, sadac mkacr 

gvalvas adgili aqvs yovel 3 - 5 weliwadSi. 

gvalvianobis sixSire gaudabnoebis procesis xelSemwyobi ZiriTadi faqtoria. 

garda gvalvebisa, gaudabnoebis sxva mravalricxovani faqtorebic ganapirobeben, 

atmosferuli procesebidan dawyebuli niadagis struqturuli SemadgenlobiT 

damTavrebuli. magaliTad, avtorTa koleqtivma [16] gaudabnoebis xelSemwyobi 

procesebis dasaxasiaTeblad gamoiyena niadagis zedapiridan temperaturis 

siWarbisa da naleqebis deficitis jamebis Sefardeba welTa ricxvze, romelic 

gansazRvravs gaudabnoebis procesis intensiurobas da mas pirobiTad 

gaudabnoebis koeficienti uwodes. igi gamoisaxeba eqvs baliani sistemiT da 

aRricxavs gaudabnoebis xelSemwyobi procesebis intensiurobas, rac niadagis 

zedapiris temperaturis zrdisa da naleqebis Semcirebis faqtiuri mniSvnelobidan 

gamomdinareobs. maT mier miRebuli gaangariSebidan irkveva, rom yvelaze maRali (6 

baliani) gaudabnoebis koeficientiT xasiaTdeba lagodexi, gurjaanSi, TelavSi da 

SiraqSi gaudabnoebis xelSemwyobi procesebis koeficienti tolia 4-sa, axmetaSi 

ki 2-is. 

gaudabnoebasTan brZolis istorias xangrZlivi tradicia gaaCnia. amaze 

miuTiTebs indoeTSi arqeologiuri gaTxrebis Sedegad aRmoCenili Cveni epoqis 

pirvel aTaswleulSi wveTovani rwyvisa da wylis dagroveba-ganawilebis rTuli 

sistema [17]. aRmosavleT saqarTveloSi X - XII saukuneebSi arsebuli sarwyavi 

sistemebi mtris mravaljeradi Semosevebis dros ganadgurda. aq XX saukunis 50-60-

ian wlebSic aSenda sairigacio sistemebis farTo qseli, magram isini 1992 wlidan 

erovnuli xelisuflebis damxobis Semdeg aseve ganadgurda. 

gaeros mier 1994 wels gavrcelebul iqna gaudabnoebis saSiSroebis qveS 

arsebuli msoflios gvalviani raionebis ruka [18], sadac naCvenebia gvalviani, 
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naxevradgvalviani da mSrali raionebi. sadReisod dedamiwaze gaudabnoebas 

ganicdis sarwyavi miwebis 80% da 170 mln ha urwyavi miwebi. yovelwliurad 

ikargeba da gamousadegari xdeba 6 mln ha farTobi. aRsaniSnavia, rom 

gaudabnoebiT xelyofil miwebze cxovrobs msoflio mosaxleobis 25%. yvelaze 

gvalvian kontinentad miCneulia avstralia, sadac gaudabnoebas ganicdis 

kontinentis 2/3 teritoria. aziaSi gaudabnoebis aqtiuri kerebi mis centralur 

nawilSia. magaliTad CineTSi ukve gaudabnoebulia 20 mln. ha da is viTardeba 

kidev 14 mln ha farTobze. yovelwliuri danakargi gaudabnoebis gamo 2-3 mlrd 

dolaria. 

gaudabnoebis aRniSnul msoflio rukaze mSral raionebSia moqceuli 

aRmosavleTi amierkavkasia, sadac Sedis aRmosavleTi saqarTvelo, rac imaze 

miuTiTebs, rom aq globaluri daTbobis pirobebSi mosalodnelia gaudabnoebis 

procesis gaaqtiureba. 

profesor e. elizbaraSvilis [19] cnobiT, aRmosavleT saqarTvelos stepebSi 

da naxevarudabnoebSi simSralis radiaciuli indeqsis saSualo mravalwliuri 

mniSvneloba calkeul punqtebSi icvleba 1,2-dan 2,5-mde, magram Tu es indeqsi 3-ze 

meti gaxdeba, saqarTvelos stepebi da naxevarudabnoebi SeiZleba gardaiqmnan 

udabnod. sadReisod gaudabnoebis albaToba aRmosavleT saqarTvelos aridul 

raionebSi 30%-s aRemateba, rac sakmaod maRalia [20]. 

saqarTvelom gaeros gaudabnoebasTan brZolis konvencias 1994 wels moawera 

xeli, magram misi ratifikacia moaxdina mxolod 1999 wels, riTac aiRo 

valdebuleba SeimuSaos gaudabnoebasTan brZolisa da gvalvis Sedegebis 

Semcirebisken mimarTuli saTanado RonisZiebebi. 

amasTan dakavSirebiT soflis meurneobis warmoebisaTvis 

gasaTvaliswinebelia is faqti, rom radgan saqarTvelos aridul regionebSi 

arsebuli hidroTermuli koeficienti ver uzrunvelyofs mcenareTa normalur 

zrda-ganviTarebas, amitom savegetacio periodSi aucilebelia regularuli 

niadagis drouli morwyva da kultivacia-gafxviereba. vinaidan calkeul wlebSi 

intensiuri gvalvebis saSiSroeba didia, soflis meurneobis specialistebma, 

fermerebma da kerZo seqtoris miwaTmoqmedma pirebma dazRvevis mizniT unda 

Caataron saTanado prevenciuli RonisZiebebi, raTa miiRon garantirebuli 

mosavali. 

mzardi aridulobis procesebi saqarTveloSi metad seriozul problemas 

warmoadgens, romelic did saSiSroebas uqmnis qveynis ganviTarebas. gvalvianobis 

Sedegad irRveva hidrologiuri wonasworoba. wylis resursebis Semcireba ki 

metad uaryofiTad moqmedebs garemoze, soflis meurneobaze, adamianTa 

janmrTelobaze, qveynis ekonomikasa da socialur sferoze. 

momavalSi mSrali periodebis gaxangrZlivebisa da gvalvianobis matebis 

prognozis gamo, iqmneba didi saSiSroeba mdinareTa wylianobis Semcirebisa da 

gaudabnoebis procesis ganviTarebisa. maTi Seneleba-SeCerebisaTvis ki saWiroa 

SemuSavdes da Catardes saTanado saadaptacio da prevenciuli RonisZiebebi, rac 

ganapirobebs qveynis gamoyvanas krizisuli mdgomareobidan da SeZlebisdagvarad 

mosaxleobis dacvas gvalvisa da gaudabnoebis gamanadgurebeli zemoqmedebisagan. 

 

1. 3. wyalmcirobis problemebi saqarTveloSi 

saqarTveloSi 26060 mdinaris saerTo wliuri Camonadeni 1 km farTobze Sead-

gens 0,9 m-s Seadgens. mtknari wylis aseTi didi resursebi Cveni qveynisTvis didi 

simdidrea, romelic mniSvnelovnad gansazRvravs qveynis ekonomikis potencialur 
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SesaZleblobas. magram aRsaniSnavia is faqti, rom saqarTvelos fizikur – geogra-

fiuli da klimaturi pirobebi gansazRvravs did hidrologiur mravalferovnebas 

da mdinareTa Camonadenis araproporciul ganawilebas farTobiT da mosaxleobiT 

TiTqmis Tanabar dasavleT da aRmosavleT saqarTvelos Soris: dasavleT saqar-

TveloSi 1340 aTasi m (78 %) da aRmosavleT saqarTveloSi 370 aTasi m (22 %) wyali 

modis. erT sul mosaxleze weliwadSi 4-jer metia wyali (21600 m) dasavleT saqar-

TveloSi, vidre aRmosavleT saqarTveloSi (5750 m) [21]. 

amasTan erTad sayuradReboa, rom sarwyavi miwebis fondidan dasavleT saqar-

TveloSi, sadac uxvi naleqebia, irwyveba mxolod 65 aTasi ha miwa, razec ixarjeba 

wylis resursuli potencialis 2 %. amitom aq mdinareebs arc resursuli da arc 

xarisxobrivi gamofitva ar emuqrebaT. aRmosavleT saqarTveloSi ki, sadac mSrali 

klimatia, aris mTeli saqarTvelos sarwyavi miwebis 85 %, risTvisac gamoiyeneba aq 

arsebuli wylis resursebis 30 %, rac wyliT sargeblobis donis daqveiTebas ga-

moiwvevs [22]. 

aRmosavleT saqarTveloSi mosavlianobis misaRebad moqmedebda sarwyavi sis-

temebis farTo qseli, romlebic 1992 wlidan ganadgurda, gaiCexa qarsafari tyis 

zolebi da Sedegad gaZlierda erozia. klimatis daTbobis pirobebSi samxreT – aR-

mosavleTiT ukve gaudabnoebulia 3000 ha farTobi. Tu droulad ar Catarda saTa-

nado RonisZiebebi, gaudabnoebis Seneleba - SeCereba SemdgomSi ufro rTuli da 

ZviradRirebuli iqneba. 

sasoflo - sameurneo warmoebis moculobiT, aramarto aRmosavleT saqarTve-

loSi, aramed mTeli saqarTvelos masStabiT wamyvani regionia kaxeTi, sadac yve-

laze nayofieri niadagebis farTo velebia. aq soflis meurneoba mravaldargova-

nia (mevenaxeoba, mexileoba, mebostneoba, memarcvleoba, mesaqonleoba, mefutkreo-

ba), magram isini aq maRali mowyvladobiT gamoirCevian amindisa da klimatis cvli-

lebis mimarT. 

Tanamedrove klimaturi modelebiT Catarebuli gamoTvlebiT dadginda, rom 

2010 welTan SedarebiT 2050 wlisTvis kaxeTis umetes teritoriaze saSualo wliu-

ri temperatura 1,1 C-iT, xolo 2100 wlisTvis 3,5 C-iT moimatebs, naleqebi 2050 

wlisTvis umniSvnelod Seicvleba, magram 2100 wlisTvis yvelgan daiklebs 10 - 20 

%-iT, rodesac mkveTrad gaizrdeba sarwyav wyalze moTxovna. aseTi prognozi sof-

lis meurneobis ganviTarebisTvis metad araxelsayrelia [23]. 

arsebuli prognozis Tanaxmad, XXI saukunis dasasrulisTvis kaxeTis samxreT 

nawilSi (dedofliswyaro) mosalodnelia hidroTermuli koeficientis 1,1-dan 0,7-

mde Semcireba, rac regionis klimats mSrali subtropikebidan Zlier aridul ka-

tegoriaSi gadaiyvans. bunebrivia, es metnaklebad gavrceldeba kaxeTis mTel teri-

toriaze, klimatis daTboba gamoiwvevs savegetacio periodis gaxangrZliveba – wa-

nacvlebas da sairigacio wyalmoxmarebis gazrdas [24]. 

kaxeTSi mosaxleobis ZiriTadi nawili (> 80 %) dakavebulia sasoflo-sameur-

neo saqmianobiT. regionis bunebrivi pirobebi ganapirobeben xelovnuri morwyvis 

aucileblobas. regioni warmoadgens gaudabnoebisadmi mowyvlad teritorias, rac 

kidev ufro amwvavebs mtknari wylis resursebis problemas da savaraudod gamoiw-

vevs mosaxleobis migracias. 

amJamad kaxeTis sairigacio sistema (cxrili 1. 3.) funqcionirebs, magram aras-

ruli datvirTviT muSaobs. sarwyavi sistemebis umravlesobas ara aqvs dareguli-

rebuli wylis Camonadeni. ar arsebobs wyalaRebis kontroli, sakoleqtoro - sad-

renaJo qseli da morwyvis procesis avtomatizacia. arxebis sistema gasawmendia, 

maT umetesobas moupirkeTebeli miwis kalapoti aqvs, bevrgan aris mitovebuli ar-
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xebi da WaburRilebi. yovelive es iwvevs morwyvis uTanabrobasa da wylis zedmet 

xarjvas, uaryofiTad moqmedebs miwebis melioraciul mdgomareobaze (erozia, dam-

laSeba, daWaobeba) da aferxebs sarwyavi sistemis saimedo funqcionirebas. arsebu-

li sarwyavi sistemis umravlesobis margiqmedebis koeficienti 0,4 – 0,6, filtracia-

ze wylis danakargebia 65 – 70 %, 20 – 30 % teqnikuri danakargebia, 3 - 6 % aorTqle-

ba wylis zedapiridan da sxva [25]. 

dReisaTvis morwyvis progresul meTodebad iTvleba: Sidaniadaguri, fesvqve-

Sa, wveTovani da wvrildispersiuli, romlebic amcireben daxarjuli wylis oden-

obas. yvela es meTodi efeqturia saqarTvelosTvis, magram maTi gamoyeneba dakavSi-

rebulia teqnikur sirTuleebTan da did materialur xarjebTan. saqarTvelos pi-

robebSi yvelaze racionaluria TviTdinebiTi sarwyavi arxebi meqanikuri wyalamwe-

vebiT, dasawvimi agregatebi da wveTovani sistema. 

amJamad ZiriTadad gamoiyeneba zedapiruli TviTdinebiTi teqnologia. yvelaze 

met ekonomikur efeqts iZleva xelovnuri dawvimeba, rodesac sarwyavi wylis nor-

ma 200 – 300 m-iT mcirdeba, mcirdeba agreTve wylis danakargebi filtraciaze da 

aorTqlebaze. mcirdeba eroziis saSiSroeba, mcenareTa foTlebidan irecxeba mtve-

ri da sxva nivTierebebi, ris Sedegadac umjobesdeba fotosinTezis procesi (nax-

Sirbadis SeTviseba da Jangbadis gamoyofa). magram dawvimebiT rwyvas arTulebs 

Zlieri qarebi, amitom aucilebelia maTi moqmedebis arealSi qarsafari zolebis 

arseboba. 
 

cxrili 1. 3.  Signi kaxeTis sarwyavi sistemebis arxebi, saangariSo miwis 

farTobebi, morwyuli da mosarwyavi farTobebi 

# 

sarwyavi 

sistemebisa da 

sarwyavi arxebis 

dasaxeleba 

sazrdoobis 

wyaro 

saangariSo 

miwis 

farTobi 

ha 

arsebuli 

sarwyavi 

farTobi 

ha 

sarwyavi farTobi 

mSenebare, 

ha 

gaTva-

liswine-

buli 

1 
alaznis qvemo 

sarwyavi sistema 
md. alazani 34416 34416   

2 
alaznis marcxena 

arxi 
md. alazani 1290 1290   

3 
alaznis zemo 

sarwyavi sistema 
md. alazani 41000  41000  

4 
alaznis marjvena 

arxi 

zemo 

alaznis 

sistema 

22000   22000 

5 
joyolo-matanis 

arxi 
md. alazani 1750 1750   

6 alvanis arxi md. alazani 960   960 

7 
wnori-milaris 

sarwyavi sistema 
md. alazani 6000   6000 

8 
iltos sarwyavi 

arxi 
md. ilto 480 480   

9 
axmetis sarwyavi 

arxi 
md. ilto 1120 1120   

10 
matanis sarwyavi 

arxi 
md. ilto 680 680   

11 Turdos sarwyavi md. Turdo 270 270   
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arxi 

12 naurdilis arxi md. stori 11030 11030  9910 

13 lalisyuris arxi  1060 1060  1060 

14 
didixevis 

sarwyavi arxi 
md. didixevi 570 570   

15 
saniores 

sarwyavi arxi 
md. didixevi 530 530   

16 
vedrebis sarwyavi 

arxi 
md. lopota 1670 1670   

17 
durujis 

sarwyavi arxi 
md. duruji 820 820   

18 
kabalas sarwyavi 

arxi 
md. kabala 2730 1730  1000 

19 
barsubnis 

sarwyavi arxi 
md. baisubani 660 660   

cxrili 1. 3-is gagrZeleba   

20 
budionis 

sarwyavi arxi 

md. 

CarTlisxevi 
1240 1240   

21 
Sroma-kavSiris 

sarwyavi arxi 

md. 

Sromisxevi 
1140 1140   

22 lagodexis arxi 
md.lagodexis 

wyali 
920 920   

23 
CelTis sarwyavi 

arxi 
md. CelTa 3000   3000 

24 
afenis sarwyavi 

arxi 

md. 

afeniswyali 
530   530 

25 

Telavis, 

yvarelis, 

lagodexis 

wvrili arxebi 

wyaroebi, 

xevebi da 

Releebi 

14230 14230   

  sul 150096 64636 41000 44430 
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Tavi II.  mdinare alaznis wyalwarmomqmneli faqtorebi 

2. 1. wyalwarmomqmneli faqtorebi da maTi maxasiaTeblebi 

wyalwarmoqmnis zedapiruli faqtorebi. md. alaznis auzi CrdiloeTiT da 

Crdilo-aRmosavleTiT SemosazRvrulia didi kavkasionis qedis samxreTi 

ferdobebiT. dasavleTiT da samxreT-dasavleTiT – kaxeTisa da civ-gomboris 

qedebiT. auzis zedapirze gamoyofilia reliefis sami tipi: 

I – z.d. 3000 – 3500 m simaRlis kavkasionis qedebis cicabo ferdobebi, sadac 

Warbobs Rrma da viwro xeobebi. aq arsebuli umaRlesi mwvervalebidan 

aRsaniSnavia aRmosavleTiT alaznis marcxena Senakad storis saTaveebTan mdebare 

mwvervali Savi klde (3578 m) da md. lagodexis wylis saTaveebTan xoCaldidis mTa 

(3428 m), CrdiloeTiT ki, TviT md. alaznis saTaveebTan mdebareobs didi borbalos 

mTa (3294 m). auzis mTian zonaSi 2000 m-is zeviT alpuri balaxeulobiT dafaruli 

mdeloebia, mis qveviT 1200 m simaRlemde ki – tyis niadagebi; 

II – mTiswinebi agebulia md. alaznis Senakadebis mier Semotanili masalis 

gamozidvis konusebiT. aq 1200 m simaRlidan 800 m-mde nayofieri niadagebia, 

romlebic farTod gamoiyeneba venaxebisa da xexilis baRebis gasaSeneblad, 

marcvlovani kulturebis mosayvanad. ufro qveviT, 400 m simaRlemde, auzis 46 % 

(sof. zemo qedis zeviT) muxnar da rcxilnar tyeebs ukavia, dablobebSi ki 

Warbobs buCqnarebi; 

III – auzis 300 – 600 m simaRleTa SualedSi gaSlilia alaznis vake, romelic 

alaznis zemo welSi mis marjvena Senakad iltos SesarTavTan iwyeba da samxreT-

aRmosavleTiT 160 km sigrZeze vrceldeba. vakis sigane dasawyisSi 5 km-ia, qvemoT ki 

ganierdeba da 38 km-s aRwevs. vakeze marcvleulis naTesebi da venaxebia [1]. auzis 

udablesi adgili (simaRle 90 m) dafiqsirebulia mingeCauris wyalsacavTan, sadac 

md. alazani mtkvars uerTdeba. mdinaris auzSi simaRleTa aseTi didi sxvaoba 

ganapirobebs misi kalapotis did daqanebas, rac xelSemwyobi faqtoria 

wyalwarmoqmnis procesisaTvis. 

sur. 2. 1-ze gamosaxulia md. alaznis auzis ruka. md. alaznis marcxena 

Senakadebi (stori, didxevi, lopota, CelTi, duruji da sxva), romlebic 

kavkasionis samxreT cicabo ferdobebze Camoedineba, uxvwyliania, axasiaTebs 

Woromiani da CanCqerebiani kalapotis mqone viwro da Rrma xeobebi. isini iwveven 

Zalze Rrma erozias da qvemo welSi qmnian gamozidvis konusebs. 
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alaznis marjvena Senakadebi (ilto, Turso, kisisxevi, Ceremisxevi da sxva) 

mcire wylianobiT gamoirCeva da vardnac aseve mcire aqvs. md. alaznis orive 

mxaris SenakadebisaTvis xSiria Rvarcofebi, da maT mier Camotanili didi 

raodenobiT natani masala did zians ayenebs Sida kaxeTis mosaxleobasa da 

sasoflo-sameurneo savargulebs. 

wylis Camonadenis ZiriTadi maformirebeli faqtorebi. mdinaris wylis 

Camonadenis formireba pirvel rigSi damokidebulia auzis klimatur pirobebze, 

romelTa Soris gadamwyveti mniSvneloba aqvs klimatis iseT cvalebad elementebs, 

rogoricaa atmosferuli naleqebi, haeris temperatura da Tovlis safari. swored 

maTTanaa dakavSirebuli wylis Camonadenis mTavari warmomqmneli faqtorebi. 

kerZod, atmosferuli naleqebi ganapirobebs mdinaris wylianobas; maTi ganawileba 

drosa da sivrceSi gansazRvravs Camonadenis reJims. zamTarSi dagrovili Tovlis 

maragi simaRliTi zonebis mixedviT mdinaris gazafxul-zafxulis periodis 

Camonadenis raodenobis maCvenebelia. haeris temperatura ki gansazRvravs rogorc 

mdinaris sazrdoobis pirobebs, Tovlisa da yinulis dagrovebas da mis dnobas, 

ise auzis zedapiridan aorTqlebas da amdenad, mdinareSi wylis modinebis reJimsa 

da Camonadenis Sidawliuri ganawilebis xasiaTs. 
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sur. 1. md. alaznis auzis ruka. 
 

mdinaris auzis havis Taviseburebas ganapirobebs misi zedapiris 

orografiuli xasiaTi. auzi sami mxridan garSemortymulia maRali da saSualo 

simaRlis qedebiT, rac Sida kaxeTis vakisa da mTiswinebis zonas icavs haeris civi 

masebis SemoWrisagan da xels uwyobs sakmao raodenobiT atmosferuli naleqebis 

mosvlas. samxreT-aRmosavleTidan auzs aqvs Ria mdebareoba. am mxridan SemoWrili 

samxreT-aRmosavleTis Tbili masebi saTanado gavlenas axdens iqaur Termul 

reJimze da saerTod klimatis formirebaze. 
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dasavleTidan SemoWrili haeris masebi teniT gaRaribebulia. kaxeTisa da civ-

gomboris qedebidan daSvebuli haeris masebi Tbeba da Sreba, ris gamoc aRniSnuli 

qedebis Crdilo-aRmosavleT ferdobebze naleqebis gamoyofa ar xdeba. xeobaSi 

SemoWrili gamSrali haeris masebis nawili miemarTeba samxreT-aRmosavleTisaken, 

xolo nawili – kavkasionis qedisaken da cicabo ferdobebze asvlisas xdeba misi 

gaciveba da haeris gaJRenTva kondensaciis wertilamde. amis Sedegad gamoiyofa 

meti naleqi, vidre kaxeTisa da civ-gomboris qedebis Crdilo – aRmosavleT 

ferdobebze. aRmosavleTidan SemoWrili haeris masebi ganicdis iZulebiT 

aRmasvlas, ris gamoc warmoiSoba mniSvnelovani Rrublianoba, Cndeba nisli da 

modis uxvi atmosferuli naleqi. amrigad, md. alaznis auzSi orive mxridan 

SemoWrili haeris masebi iwvevs aramarto uxv naleqebs, aramed wlis Tbil 

periodSi xSir elWeqebsa da setyvas, rac did zians ayenebs kaxeTis soflis 

meurneobas [2]. 

klimaturi elementebis dasaxasiaTeblad gamoyenebul iqna auzSi adre 

arsebuli da amJamad moqmedi meteosadgurebisa da saguSagoebis mravalwliuri 

monacemebi. 2. 1. cxrilis monacemebidan Cans, rom auzis vakisa da mTiswinebis 

zonaSi sakmao raodenobis (620 – 1100 mm) atmosferuli naleqebi modis. maTi 

raodenoba ZiriTadad ganpirobebulia adgilmdebareobiT. naleqebis wliuri jami 

matulobs kavkasionis qedisa (lagodexi 1004 mm) da Crdilo – dasavleTis 

mimarTulebiT (joyolo 1100 mm), xolo civ-gomboris qedisa da samxreT-

aRmosavleTis mimarTulebiT – klebulobs (wnori – 568 mm, alazani – 617 mm). 

 

cxrili 2. 1. atmosferuli naleqebis jami (mm) da haeris temperatura (°C) 

meteopunqti 
simaRle 

(m) 

atmosferuli naleqebi (mm) haeris temperatura (°C) 

I – XII IV – X XI – III saS. maqs. min. 

gombori 1085 730   8,1   

siRnaRi 795 735   11,1 37 _24 

birkiani 758 1097 800 297    

joyolo 663 1100   10,8 38 _26 

Telavi 568 770 590 180 12,1 39 _23 

axmeta 567 788 562 226 12,0 38 _23 

yvareli 448 991 759 232 12,6 38 _23 

lagodexi 435 1024 736 268 12,6 38 _23 

gurjaani 415 741 543 198 12,7 39 _22 

alazani 290 617   13,3 40 _24 

wnori 223 568 420 148 13,0 40 _25 

 

nax. 2. 1.-ze mocemulia md. alaznis auzSi yvela meteosadguris atmosferul 

naleqebze mravalwlian dakvirvebaTa gasaSualoebuli mniSvnelobebi (mm) 

calkeuli Tveebis mixedviT. naleqebis Sidawliuri ganawileba metad araTanabaria. 

yvelaze didi raodenobis naleqi (93 – 172 mm) modis maissa da ivnisSi, yvelaze 

naklebi – zamTris TveebSi (ianvarSi 22 – 42 mm). zafxulis TveebSi naleqebi 

naklebia (magaliTad agvistoSi 39 – 92 mm) gazafxulis TveebTan SedarebiT. 

zogadad TiTqmis yvelgan weliwadis Tbil periodSi (IV – X) mosuli naleqebi (420 

– 800 mm) orjer aRemateba civ periodSi (XI – III) mosul naleqebs (148 – 297 mm). 

rogorc 2. 1 cxrilidan Cans, haeris saSualo wliuri temperatura, 

Cveulebriv, adgilis simaRlis matebasTan erTad klebulobs 13-dan (223 m) 8 °C-mde 

(1085 m). maqsimaluri temperatura (40 °C) fiqsirdeba dablobebSi (wnorSi da 
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alazanze), ufro maRal adgilebSi is meryeobs 39 – 37 °C-is farglebSi. 

absoluturi minimaluri temperatura ki –23 da –25 °C-is farglebSia. Zlierma 

uaryofiTma temperaturam SeiZleba daazianos vazi da sxva kulturebi, 

gansakuTrebiT wnoris teritoriaze, sadac igi –25 °C-s aRwevs. zamTris yinvebi da 

uTovloba cudad moqmedebs saSemodgomo xorblis naTesebzec. yvelaze civi Tvea 

ianvari, roca saSualo Tviuri temperaturaa 0,9 – 1,5 °C. yvelaze cxeli ki – 

ivlisi da agvisto, roca Tviuri temperatura 23 – 25 °C-s aRwevs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 2. 1. md. alaznis auzSi atmosferuli naleqebisa (R mm) da haeris temperaturis 

(T °C) saSualo mravalwliuri mniSvnelobebi calkeuli Tveebis mixedviT. 

 

mdinaris Camonadenis raodenobasa da drois mixedviT mis ganawilebaze, 

naleqebisa da haeris temperaturis garda, mniSvnelovan gavlenas axdens 

sxvadasxva simaRliT zonaSi zamTarSi dagrovil TovlSi arsebuli wylis maragi. 

2. 2. nax-ze warmodgenilia Cven mier md. alaznis auzSi arsebuli Tovlis safris 

marSrutuli agegmvis masalebis mravalwliuri monacemebis damuSavebis Sedegebi. 

aq mocemuli maxasiaTeblebi aRwers Tovlis safris mdgomareobas martis Tvis 

dasawyisisaTvis, rodesac iwyeba misi dnoba da moqmedeba mdinaris wylis 

Camonadenze alaznis marjvena Senakad iltosa da marcxena Senakad lopotas 

xeobebSi. 

Tovlis wylianoba (nax. 2. 2) izrdeba Cveulebriv simaRlis matebasTan erTad 

md. lopotas xeobaSi 42-dan (900 m simaRleze) 152 mm-mde (2000 m-ze), xolo md. 

iltos xeoba ufro mcireTovliania da Tovlis wylianoba icvleba 25-dan (900 m-

ze) 87 mm-mde (1600 m-ze). maTi variaciis koeficienti (Cv) icvleba simaRlis 

mixedviT md. iltos xeobaSi 0,85-dan (900 m-ze) 0,53-mde (1600 m-ze). md. lopotas 

xeobaSi variacia ufro maRalia da misi koeficienti icvleba 1,06-dan (700 m-ze) 

0,66-mde (2000 m-ze). 
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aRsaniSnavia, rom Tovlis safari icavs naklebad yinvagamZle sasoflo-

sameurneo kulturebs haeris uaryofiTi temperaturebisagan. amitom 

miwaTmoqmedebis specialistebisaTvis mniSvnelovania Tovlis safris gaCenisa da 

gaqrobis TariRebi. Tovlis safrian dReTa raodenoba ar aris bevri, Tumca 

SedarebiT metia TelavSi (33 dRe) da yvelaze mcire (10 dRe) – wnorSi. Tovlis 

safari SedarebiT adre Cndeba da gvian dneba axmetaSi, xolo SedarebiT gvian 

Cndeba da adre dneba yvarelSi, lagodexsa da wnorSi. Tovlis safris simaRlezea 

damokidebuli niadagis zedapirisa da misi siRrmis gayinvis temperaturebi 

(maRali Tovlis safari amcirebs niadagis gayinvis temperaturas). magram 

ganxiluli meteosadgurebis monacemebiT aRricxuli Tovlis safris saSualo 

dekaduri simaRle 2 – 5 sm-ia. 

 

 
nax. 2. 2. md. alaznis auzSi martis TveSi aRricxuli TovlSi arsebuli wylis 

maragis (mm) saSualo mravalwliuri da udidesi mniSvnelobebi simaRliTi zonebis 

mixedviT. 
 

sasoflo-sameurneo kulturebisaTvis metad araxelsayreli movlenaa gvalva. 

igi cxeli ( 30 °C) zafxulis pirobebSi da mcire dRe-Ramuri naleqebis (5 mm-mde) 

dros qmnis mcenareTa ganviTarebisaTvis arasakmarisi tenianobis pirobebs. susti 

da saSualo intensiurobis gvalvebi regionis teritoriaze yovelwliuradaa 

mosalodneli. gvalvebis SemTxvevebi xSirad ar aris katastrofuli, magram igi 

mniSvnelovania mosavlis SenarCunebisaTvis. aseT pirobebSi unda ganxorcieldes 

niadagis xSiri morwyva da kultivacia. 

 

2. 2. klimaturi faqtorebis dinamika 

sadReisod dedamiwaze mimdinare klimatis globaluri daTboba mravalmxriv 

aisaxa md. alaznis auzSi arsebul bunebriv pirobebze da, Sesabamisad, mis 

wylianobaze. es procesebi gamovlenil iqna jer kidev gaeros klimatis 

cvlilebis CarCo konvenciis saqarTvelos pirvel erovnul SetyobinebaSi 1999 

wels [3], sadac aRniSnuli iyo, rom haeris temperaturis saukunovanma nazrdma 

aRmosavleT saqarTveloSi da kerZod kaxeTSi, 0,5 °C-s miaRwia. 
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2009 wels meore erovnul SetyobinebaSi [4] gaerTianebuli samefos hadleis 

centrSi damuSavebuli klimatis cvlilebis regionuli modelis (RegCM4) 

mixedviT, prognozirebul iqna haeris temperaturis, naleqTa jamebis, sinotivisa 

da qaris siCqaris mosalodneli cvlileba 2100 wlamde dasavleT da aRmosavleT 

saqarTvelos klimaturi olqisaTvis rogorc wliuri, aseve sezonebis mixedviT. 

aRmosavleT saqarTveloSi 2100 wlisaTvis haeris saSualo wliuri temperaturis 4 

°C-iT matebas Tan mohyveba naleqebis 14 %-iani kleba. procesebi gansakuTrebiT 

mwvave xasiaTs Rebulobs zafxulSi, rodesac temperaturis matebisa da naleqebis 

klebis tendencia gacilebiT meti iqneba, vidre sxva sezonebSi (cxrili 2. 2). 

2015 wels gamoica klimatis cvlilebis Sesaxeb saqarTvelos mesame erovnuli 

Setyobineba [5], romelSic kaxeTis regionis rva meteosadgurisaTvis mocemulia 

meteoelementebis wliuri da sezonuri mniSvnelobebi dakvirvebaTa ori 25-wliani 

periodisaTvis: I periodi moicavs 1961 – 1985 wlebs da II – 1986 – 2010 wlebs. maT 

Soris sxvaobebi, romelTa mixedviT globaluri daTbobis gaaqtiurebis Sedegad 

1986 – 2010 wlebSi 1961 – 1985 wlebTan SedarebiT gamovlinda meteoelementebis 

Semdegi cvlilebebi: atmosferuli naleqebis wliuri jamebi 5 meteosadgurze 

Semcirda _4 %-iT. Semcirebis maqsimumi (_10 %) dafiqsirda sagarejoSi. naleqebi 

gaizarda 2 meteosadgurze +4 %-iT, zrdis maqsimumi (+8 %) iyo lagodexSi. haeris 

saSualo wliurma temperaturam yvelgan moimata saSualod 0,5 °C-iT, maqsimaluri 

mateba (+7 °C-iT) aRiniSna dedofliswyaroSi. 
 

cxrili 2. 2. 2100 wlisaTvis prognozirebuli haeris temperaturisa (T, °C) da 

atmosferuli naleqebis (R, mm) mniSvnelobebi aRmosavleT saqarTveloSi 

sezoni gazafxuli zafxuli Semodgoma zamTari wliuri 

elementi T R T R T R T R T R 

sabaziso 

periodi 
9,3 15,8 20,5 170 11,6 126 1,0 85 11,3 570 

2100 w. 13,9 93 26,4 98 15,7 81 5,5 56 15,4 487 

sxvaoba 4,6 _65 5,9 _72 4,1 _45 4,5 _29 4,1 _83 
 

wlis sezonebis mixedviT meteoelementebi ase Seicvala: 

zamTarSi daTboba dafiqsirda yvela sadgurze saSualod + 0,4 °C-iT, 

maqsimaluri (+7 °C) aRiniSna wnorSi. zamTris naleqebma moimata saSualod 9 %-iT 

yvela sadgurze, garda sagarejosi, sadac isini Semcirda – 8,7 %-iT. qaris siCqare 

Semcirda yvela sadgurze. 

gazafxulze temperatura gaizarda 5 sadgurze saSualod 0,2 °C-iT. ucvleli 

darCa gurjaanSi. naleqebma imata 4 sadgurze saSualod +6 %-iT da daiklo 3 

sadgurze saSualod -5 %-iT, qari yvelgan Semcirda. 

zafxulSi daTboba aRiniSna yvela sadgurze saSualod +0,8 °C-iT, 

maqsimalurad (+1,4 °C-iT) moimata dedofliswyaroSi. naleqebma iklo 7 sadgurze 

saSualod – 18 %-iT, xolo moimata mxolod lagodexSi +7 %-iT. mkveTrad 

Semcirda naleqebi: – 25 %-iT sagarejoSi. 

Semodgomaze daTba yvela sadgurze saSualod +0,5 °C-iT, maqsimaluri mateba 

(0,8 °C) aRiniSna dedofliswyaroSi. naleqebis jami gaizarda yvelgan +10 %-iT. 

udidesi nazrdi (20 %) iyo dedofliswyaroSi [6]. 

amrigad, kaxeTSi klimatis cvlileba 1986 – 2010 wlebSi yvelaze metad 

gamovlinda zafxulSi, rodesac temperaturam moimata da naleqebi Semcirda. 

yvelaze naklebia klimatis cvlileba gazafxulze. yvelaze xangrZlivi vegetaciis 
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periodi da maRal aqtiur temperaturaTa ( 10 °C) jami iyo da rCeba lagodexSi. 

yvelaze mokle savegetacio periodia dedofliswyarosa da sagarejoSi. naleqebi 

vegetaciis periodSi yvelaze maRalia lagodexSi, yvelaze mcire ki – 

dedofliswyaroSi. naleqebi momatebulia lagodexSi, sxvagan yvelgan daklebulia. 

2013 wels hidrometeorologiis institutSi Sedgenil [7] naSromSi 

gansazRvrulia haeris temperaturisa da naleqebis cvlilebis siCqare yovel 10 

weliwadSi 1936 – 2008 wlebis periodSi saqarTvelos calkeuli 

meteosadgurebisaTvis, maT Soris kaxeTis teritoriaze (cxrili 2. 3), romlis 

mixedviT atmosferuli naleqebis 10-wliani cvlilebis siCqareebi uaryofiTi iyo, 

e.i. naleqebi mcirdeboda, garda dedofliswyarosa da Siraqisa. naleqebis wliuri 

jamebis klebis siCqare meryeobda –6-dan (gurjaanSi) –50 mm-mde (TianeTSi), 

dedofliswyaroSi ki is +10 mm-mde izrdeboda. Tbil periodSi naleqebi yovel 10 

weliwadSi klebulobda –0,5-dan (Siraqi) –38 mm-mde (TianeTi) siCqariT. 

haeris saSualo wliuri da ianvris Tvis temperaturis 10-wliani cvlilebis 

siCqare yvelgan dadebiTi iyo, e. i. izrdeboda. saSualo wliuri temperaturis 

matebis siCqare icvleboda 0,01 °C-dan (SiraqSi) 0,11 °C-mde (nafareulSi). aq 

gamonaklisia meteosadguri alazani, sadac temperaturis kleba aRiniSneboda –0,02 

°C siCqariT. civi, ianvris Tvis temperaturis zrdis siCqare ki icvleba 0,03 °C-dan 

(TelavSi) 0,18 °C-mde (gomborze). cxeli – ivlisis Tvis temperaturis cvlilebis 

siCqare zogan uaryofiTi iyo da mcirdeboda (SiraqSi –0,1 °C-iT, alazanze –0,09 °C, 

dedofliswyaroSi –0,05 °C), danarCen meteosadgurebze ki aRiniSneboda 

temperaturis zrda 0,01-dan (lagodexi) 0,16 °C-mde (nafareuli). 

 

cxrili 2. 3. haeris temperaturisa (°C) da atmosferuli naleqebis (mm) cvlilebis 

siCqare yovel 10 weliwadSi 1936 – 2008 wlebis monacemebiT 

meteopunqti 
simaRle 

m 

haeris temperaturis 

cvlilebis siCqare, °C 

atmosferuli naleqebis 

cvlilebis siCqare, mm 

I-XII ianvari ivlisi I-XII IV-X XI-III 

omalo 1880 0,05 0,01 0,10    

TianeTi 1091 0,10 0,07 0,10 _50 _38 _12 

gombori 1085 0,08 0,18 0,09 _19 _17 _2,2 

sagarejo 802 0,06 0,14 0,10 _31 _21 _11 

dedofliswyaro 800 0,09 0,08 _0,05 9,6 4 5,3 

iyalTo 700 0,03 0,02 0,04    

joyolo 665 0,05 0,01 0,02    

Telavi 568 0,05 0,03 0,05 _12 _9 _2,6 

1975 – 2008  0,23 0,15 0,02    

axmeta 567 0,11 0,07 0,15 _23 _11 _8,6 

Siraqi 550 0,01 0,09 _0,15 0,5 _0,5  

yvareli 449 0,06 0,10 0,07 _10 _7 _3,6 

1975 – 2008  0,37 0,34 0,06    

lagodexi 435 0,0 0,12 0,01 _23 _16 _8 

nafareuli 423 0,11 0,08 0,16    

gurjaani 415 0,05 0,14 0,06 _6 _3,5 _2,5 

alazani 290 _0,02 0,11 _0,09    
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aRsaniSnavia, rom intensiuri globaluri daTbobis periodSi (1975 – 2008 ww.) 

wliuri da ianvris temperaturis cvlilebis siCqare yovel 10 weliwadSi maRali 

iyo: yvarelSi 0,34 – 0,37 °C da TelavSi 0,15 – 0,25 °C, ivlisSi ki temperaturis 

mateba SedarebiT zomieri iyo. 

Cven mier [6] naSromSi ganxilulia md. alaznis auzis teritoriaze arsebul 

hidrometeorologiur qselSi ganxorcielebul mravalwlian dakvirvebaTa rigebis 

analizi 2010 wlamde. kerZod Seswavlilia md. alaznis auzis marjvena da marcxena 

mxareze arsebuli Telavisa da lagodexis meteosadgurebze mTavari 

wyalwarmomqmneli faqtorebis atmosferuli naleqebisa da haeris temperaturis 

yovelwliuri cvlilebis amsaxveli trendebi. 

rogorc irkveva, md. alaznis auzis orive marjvena da marcxena mxares xdeba 

haeris temperaturis gazrda da naleqebis mniSvnelovani Semcireba, rac imaze 

miuTiTebs, rom mosalodnelia md. alaznis auzSi mdinareTa wylis Camonadenis 

Semcireba. aqve SevniSnavT, rom temperaturis matebisa da naleqebis Semcirebis 

maRali intensiurobiT gamoirCeva mdinaris marcxena mxare. lagodexis 

meteosadguris monacemebiT naleqebis wliuri jami yovelwliurad mcirdeba 2,32 

mm-iT, xolo Telavis meteosadguris monacemebiT maTi Semcirebis siCqare 

ganaxevrebulia da 1,18 mm-s Seadgens. haeris saSualo temperaturis yovelwliuri 

matebis siCqare pirvel SemTxvevaSi 0,007 °C-ia, meoreSi ki _ 0,005 °C [5]. 

2. 3. mTavari wyalwarmomqmneli faqtorebis mosalodneli mniSvnelobebi. 

klimatis cvlilebis CarCo konvenciis saqarTvelos mesame erovnuli 

Setyobinebis [5] farglebSi moxda klimaturi faqtorebis mosalodneli 

cvlilebis Sefaseba saqarTvelos 33 meteosadguris 1961 – 2010 ww. dakvirvebis 

monacemebze dayrdnobiT. vinaidan sadgurebis umravlesoba barSi mdebareobs, 

mTiani nawilebis dasaxasiaTeblad gamoyenebul iqna mTeli dedamiwis 50 km-ian 

badeze dakvirvebis sadgurebidan miRebuli informaciis sivrcul-droiTi 

interpolirebis meTodi klimaturi elementis mniSvnelobis gamosaTvlelad. am 

monacemTa bazaze klimatis regionuli modelis (RegCM4) gamoyenebiT kaxeTis 8 

meteosadgurisaTvis cal-calke Sedgenil iqna saprognozo scenarebi 2021 – 2050 

da 2071 – 2100 wlebis periodebisaTvis. 

2. 4. cxrilis monacemebis mixedviT 2010 wlisTvis 1985 welTan SedarebiT 

temperaturis nazrdma maqsimums 0,8 °C-mde zafxulSi miaRwia, xolo minimaluri 

mateba 0,2 °C-mde iyo gazafxulze. 2021 – 2050 wlebSi 1986 – 2010 wlebTan 

SedarebiT, kaxeTis teritoriaze, yvela sadgurze mosalodnelia saSualo wliuri 

temperaturis mateba 1 – 1,2 °C-iT, xolo sezonuri temperaturisa 0,7 °C-dan 1,4 °C-

mde. 2050 wlisaTvis kaxeTSi mosalodnelia saSualo temperaturis mateba 1,1 – 1,2 

°C-iT; sezonuri temperaturebis didi namati (1,4 °C) ki – gazafxulze wnorSi da 

Semodgomaze lagodexSi. yvelaze mcire namati (0,7 °C) iqneba zafxulSi 

dedofliswyaroSi. 

yvelaze maRali saSualo wliuri temperaturebi (14,6 – 14,7 °C) 2021 – 2050 

wlebSi mosalodnelia lagodexSi, Telavsa da wnorSi, yvelaze dabali (12,3 °C) ki 

– dedofliswyaroSi. rac Seexeba sezonur temperaturebs, zamTarSi maRali 

saSualo temperatura (4,4 °C) navaraudebia lagodexSi, dabali (2,1 °C) ki – 

dedofliswyaroSi. gazafxulze 14 °C temperatura mosalodnelia wnorSi, 11 °C ki – 

dedofliswyaroSi. zafxulSi maRali (25,4 °C) temperatura iqneba aseve wnorSi, 

dabali (22,8 °C) ki – dedofliswyaroSi. Semodgomaze maRali temperatura (17,9 °C) 

mosalodnelia lagodexSi, dabali (15,6) ki – isev dedofliswyaroSi. 
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2071 – 2100 wlebSi saSualo wliuri temperaturis namati 1986 – 2010 wlebTan 

SedarebiT iqneba 3,3 – 3,6 °C. maRali saSualo wliuri temperatura 17 °C 

mosalodnelia lagodexSi, SedarebiT dabali (14 °C) – dedofliswyaroSi. 

sezonuri temperaturebis namati 2021 – 2050 wlebTan SedarebiT meryeobs 2,3 

°C-dan 4,2 °C-mde. zamTarSi yvelaze maRali namati (3 °C) iqneba yvarelsa da 

TelavSi, mcire namati (2,3 °C) – wnorSi. zamTris maRali temperatura (6,1 °C) iqneba 

yvarelsa da lagodexSi, mcire (3,6°C) – dedofliswyaroSi. gazafxulze 

temperaturis maRali namati (4 °C) iqneba wnorSi, dabali (3,3 °C) – axmetaSi. 

gazafxulze SedarebiT maRali temperaturebi (16,6 °C) iqneba wnorSi, dabali (13,6 

°C) – dedofliswyaroSi. zafxulSi temperaturis maRali namati (4,2 °C) 

mosalodnelia gurjaanSi da wnorSi, zafxulis maRali temperaturebi (28,3°C) – 

wnorSi, SedarebiT dabali (25,6 °C) – dedofliswyaroSi. Semodgomaze maRali 

namati (3,8 °C) iqneba gurjaanSi, dabali (3,4) – isev dedofliswyaroSi. Semodgomis 

saSualo sezonuri temperaturis maRali mniSvneloba (17,9 °C) iqneba lagodexSi, 

dabali temperaturebi (15,6 °C) kvlav dedofliswyaroSi [5]. 
 

cxrili 2. 4.  haeris saSualo temperaturis sezonuri da wliuri mniSvnelobebi 

(T, °C): T3 – 1986-2010 ww., T4 _ 2021-2050 ww., T5 _ 2071-2100 ww. 

da maT Soris cvlilebebi: ∆3 da ∆4 

sadguri 
simaRle 

m 

T3 T4 T5 ∆3 ∆4 T3 T4 T5 ∆3 ∆4 

zamTari zafxuli 

dedofliswyaro 800 1,0 2,1 3,6 1,1 2,6 22,1 22,8 25,6 0,7 3,5 

yvareli 448 3,1 4,2 6,1 1,1 3,0 23,4 24,5 27,2 1,1 3,8 

lagodexi 437 3,2 4,4 6,1 1,2 2,9 23,8 25,0 27,9 1,2 4,1 

gurjaani 415 2,8 4,1 5,7 1,3 2,9 23,3 24,6 27,5 1,3 4,2 

Telavi 568 2,4 3,7 5,5 1,3 3,1 22,7 23,8 26,6 1,1 3,9 

wnori 223 2,6 3,5 4,9 0,9 2,3 24,1 25,4 28,3 1,3 4,2 

axmeta 567 2,8 3,9 5,7 1,1 2,9 22,9 23,8 26,7 0,9 3,8 

sagarejo 802 1,9 3,0 4,6 1,1 2,7 21,7 22,9 25,8 1,2 4,1 

saSualo  2,5 3,6 6,3 1,1 2,8 23,0 24,1 27,0 1,0 4,0 

  gazafxuli Semodgoma 

dedofliswyaro 800 9,9 11,1 13,6 1,2 3,7 12,2 13,2 15,6 1,0 3,4 

yvareli 448 12,4 13,5 15,9 1,1 3,5 14,0 15,1 17,5 1,1 3,5 

lagodexi 437 12,6 13,8 16,3 1,2 3,7 14,3 15,7 17,9 1,4 3,6 

gurjaani 415 12,3 13,6 16,0 1,3 3,7 13,8 15,1 17,6 1,3 3,8 

Telavi 568 11,7 12,9 15,2 1,2 3,5 13,2 14,5 16,9 1,3 3,7 

wnori 223 12,6 14,0 16,6 1,4 4,0 14,2 15,5 17,7 1,3 3,5 

axmeta 567 12,0 13,0 15,3 1,0 3,3 13,6 14,8 17,3 1,2 3,7 

sagarejo 802 10,6 11,6 14,0 1,0 3,4 12,5 13,7 16,2 1,2 3,7 

saSualo  11,8 13,0 15,3 1,2 3,6 13,8 14,7 17,1 1,2 3,6 

  wliuri  

dedofliswyaro 800 11,3 12,3 14,6 1,0 3,3      

yvareli 448 13,2 14,3 16,7 1,1 3,5      

lagodexi 437 13,5 14,7 17,0 1,2 3,5      

gurjaani 415 13,1 14,3 16,7 1,2 3,6      

Telavi 568 12,5 13,7 16,0 1,2 3,5      

wnori 223 13,4,7 14,6 16,9 1,2 3,5      
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axmeta 567 12,8 13,9 16,2 1,1 3,4      

sagarejo 802 11,7 12,8 15,2 1,1 3,5      

saSualo  12,7 13,8 16,2 1,1 3,1      

 

amrigad, prognozebis Tanaxmad kaxeTis mTel teritoriaze mosalodnelia 

rogorc saSualo wliuri, aseve saSualo sezonuri temperaturebis mniSvnelovani 

mateba. 8 meteosadguris monacemebiT, Tu kaxeTSi saSualo wliuri temperatura 

1986 – 2010 wlebSi iyo 12,7 °C, 2021 – 2050 wlebSi iqneba 13,8 °C, xolo 2071 – 2100 

wlebSi gaizrdeba 16,2 °C-mde.   e. i. dRevandelTan SedarebiT 2021 – 2050 wlebSi 1,1 

°C-iT, xolo 2071 – 2100 wlebSi 3,5 °C-iT moimatebs, rac metad sayuradRebo da 

sagulisxmoa soflis meurneobis ganviTarebisaTvis. amasTan, gansakuTrebiT 

mniSvnelovania is faqti, rom sakmaod gaizrdeba aqtiur temperaturaTa jami da 

savegetacio periodis xangrZlivoba, rac imis saSualebas mogvcems, rom erTi 

mosavlis magivrad ori, zogierTi mcenarisa ki sami mosavali miviRoT, magram am 

SemTxvevaSi aseTi maRali temperaturebis pirobebSi ufro gaizrdeba aorTqleba 

da aucilebeli iqneba mcenareTa wyliT uzrunvelyofa, rac damokidebulia 

atmosferuli naleqebis raodenobasa da mdinareTa wylianobaze. 

2. 5. cxrilSi mocemulia 1986 – 2010 wlebSi aRricxuli atmosferuli 

naleqebi da maTi mosalodneli mniSvnelobebi 2021 – 2050 da 2071 – 2100 

wlebisaTvis da maTi procentuli cvlilebebi. garkveuli analizis Sedegad 

irkveva, rom 2021 – 2050 wlebSi mosalodnelia ZiriTadad naleqebis Semcireba _10-

dan –25 %-mde. zamTarSi naleqebis kleba moxdeba 6-dan (wnorSi) 44 %-mde 

(sagarejoSi). zafxulSi naleqebis kleba ivaraudeba mxolod yvarelSi (_5,8 %) da 

lagodexSi (_15,9 %), danarCen meteosadgurebze mosalodnelia naleqebis mateba 6,1-

dan (TelavSi), 14,2 %-mde (gurjaanSi). Semodgomaze naleqebis kleba ivaraudeba 

dedofliswyaroSi (-4,6 %), TelavSi (_4,9 %) da wnorSi (_2,2 %). danarCen 5 

meteosadgurze iqneba naleqebis mateba 0,4 %-dan (gurjaanSi) 11,4 %-mde (axmetaSi). 
 

cxrili 2. 5. atmosferuli naleqebis (P, mm) sezonuri da wliuri jamebis mniSvnelobebi: P3-

1986-2010 ww., P4-2021-2050 ww., P5- 2071-2100 ww. da maT Soris cvlilebebi (%):∆3  da ∆4 

sadguri 
simaRle 

m 

P3 P4 P5 ∆3 ∆4 P3 P4 P5 ∆3 ∆4 

zamTari zafxuli 

dedofliswyaro 800 83 97 94 16,1 13,5 166 188 186 13,5 12,2 

yvareli 448 131 181 107 38,7 _17,9 290 273 235 _5,8 _19 

lagodexi 437 139 179 105 28,6 _24,7 319 268 240 _15,9 _24,7 

gurjaani 415 107 141 94 32,4 _11,4 207 236 197 14,2 _4,7 

Telavi 568 94 134 80 43,4 _14,6 233 247 211 6,1 _9,5 

wnori 223 90 95 80 6,4 _10,7 160 174 161 8,9 0,8 

axmeta 567 105 137 90 31,2 _13,1 213 228 195 6,6 _8,7 

sagarejo 802 94 135 104 44,1 10,5 198 226 198 14,1 _0,1 

saSualo  105 137 94 30,1 _8,7 223 230 203 5,2 _6,7 

  gazafxuli Semodgoma 

dedofliswyaro 800 212 160 96 _24,6 _54,9 153 146 145 _4,6 _5,5 

yvareli 448 297 263 226 _11,4 _23,8 246 254 224 3,2 _8,9 

lagodexi 437 332 260 228 _21,7 _31,3 273 288 242 5,2 _11,5 

gurjaani 415 262 209 175 _20,3 _33,1 201 201 173 0,4 _13,7 

Telavi 568 251 216 178 _13,8 _28,9 184 175 159 _4,9 _13,7 

wnori 223 199 152 136 _23,6 _31,8 148 145 120 _2,2 _19,1 
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axmeta 567 231 200 166 _13,2 _28,2 177 198 163 11,4 _8,2 

sagarejo 802 245 221 169 _9,8 _31,0 191 201 171 4,8 _10,8 

saSualo  254 210 172 _16,0 _32,9 197 201 175 1,5 _11,4 

  wliuri  

dedofliswyaro 800 612 589 525 _3,8 _14,2      

yvareli 448 961 970 804 0,9 _16,4      

lagodexi 437 1061 994 829 _6,3 _21,9      

gurjaani 415 774 786 647 1,6 _16,3      

Telavi 568 760 771 636 1,5 _16,2      

wnori 223 595 586 501 _4,9 _15,8      

axmeta 567 726 762 606 5,0 _16,5      

sagarejo 802 427 781 655 7,5 _9,9      

saSualo  777 771 650 0,3 _15,9      

atmosferuli naleqebis wliuri jamebi 2021 – 2050 wlebSi Semcirdeba 

dedofliswyaroSi _4 %-iT, lagodexSi _6 %-iT da wnorSi _5 %-iT, danarCeni 5 

meteosadguris monacemebiT ki mosalodnelia maTi mateba 0,9 %-dan (yvarelSi) 7,5 

%-mde (sagarejoSi).\ 

2071 – 2100 wlebSi kaxeTis teritoriaze wliuri naleqebis jami sagrZnoblad 

Semcirdeba _9,9-dan (sagarejoSi) _21,9 %-mde (lagodexSi). zamTarSi sezonuri 

naleqebis jami moimatebs mxolod sagarejosa (10,5 %-iT) da dedofliswyaroSi 

(13,5 %-iT), danarCen teritoriaze ki naleqebi mcirdeba _24-dan (yvareli) _55 %-mde 

(dedofliswyaroSi). zafxulis sezonSi naleqebi yvelgan daiklebs _5,5-dan 

(dedofliswyaroSi) _19,1 %-mde (wnorSi). 

aseTi cvlilebebis Sedegad 2100 wlisaTvis kaxeTis teritoriaze 

atmosferuli naleqebis wliuri jami iqneba 501 mm-dan (wnori, nacvlad 595 mm-isa), 

829 mm-mde (lagodexi, nacvlad 1061 mm-isa). zamTarSi naleqebis jami mosalodnelia 

Seicvalos 80 mm-dan (wnori, nacvlad 90 mm-isa), 107 mm-mde (yvareli, nacvlad 131 mm-

isa). gazafxulze naleqebis jami iqneba 96 mm-dan (dedofliswyaro, nacvlad 212 mm-

isa) 228 mm-mde (lagodexi, nacvlad 332 mm-isa). zafxulSi naleqebis jami Seicvleba 

161 mm-dan (wnori), 244 mm-mde (lagodexi, nacvlad 319 mm-isa). Semodgomaze ki 

naleqebis jami meryeobs 120 mm-dan (wnori, nacvlad 148 mm-isa), 242 mm-mde 

(lagodexi, nacvlad 273 mm-isa). 

rac Seexeba gvalvianobis prognozebs, maTi cvlilebebic raodenobrivad 

gamoTvlil iqna klimatis mesame erovnuli Setyobinebebis [5] farglebSi, romlis 

mixedviT gvalvebi 2021 – 2050 wlebSi ZiriTadad Semcirdeba, radgan Semcirdeba 

mkacri gvalvebic, lagodexis teritoriaze matulobs simSralis riski. erTTviani 

gvalvis mateba yvelaze metad ivaraudeba sagarejoSi. aq eqstremaluri gvalvebis 

raodenobac gaizrdeba. eqstremaluri gvalvebi yvelaze metad mosalodnelia 

dedofliswyaroSi, Telavsa da yvarelSi, aseve axmetaSi [6]. 

ase rom, radgan mcirdeba mkacri gvalvebi, 2021 – 2050 wlebSi kaxeTis umetes 

teritoriaze ivaraudeba soflis meurneobis riskebis Semcirebac. amasTan izrdeba 

savegetacio periodi da aqtiur temperaturaTa jami, Tumca setyvis problema 

(gurjaani, Telavi, yvareli) da gazafxulis Zlieri qarebi (dedofliswyarosa da 

siRnaRSi) kvlav rCeba. rac Seexeba 2071 – 2100 wlebis periods, drois am 

monakveTSi prognozis Tanaxmad, yvela tipis gvalva moimatebs. 

aRniSnuli kvlevebis safuZvelze SeiZleba davaskvnaT, rom md. alaznis 

marjvena da marcxena mxares mosalodnelia atmosferuli naleqebis mniSvnelovani 
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Semcireba da haeris temperaturis momateba, rac bunebrivad gamoiwvevs mdinareTa 

wylianobis Semcirebas. 

aRsaniSnavia, rom naleqebis Semcirebis garda, temperaturis mateba gazrdis 

md. alaznisa da misi Senakadebis auzis zedapiridan aorTqlebas gansakuTrebiT 

savegetacio periodSi, rac sagrZnoblad Seamcirebs sarwyavi wylis marags. 

sarwyavi wylis deficiti ki momatebuli gvalvianobis pirobebSi gamoiwvevs 

mosavlianobis Semcirebas. amitom kvlevis Sedegebi gaTvaliswinebuli unda iqnes 

administraciuli organoebis mier momavalSi sameurneo saqmianobis warmarTvisas, 

da ganxorcieldes saTanado saadaptacio RonisZiebebi negatiuri Sedegebis 

Tavidan asacileblad. 

 



32 

 

 

Tavi III. md. alaznis wylis Camonadeni da misi cvlileba 

3. 1. md. alaznis wylianobis maxasiaTeblebi 

md. alaznis auzis mdinareTa wylianoba. saqarTveloSi mtknari wylis mTava-

ri wyaroa kavkasionis qedidan Camomavali mdinareebi, maT Sorisaa yvelaze grZeli 

(407 km) md. alazani, romelic kaxeTis regionis wyalmomaragebis mTavar arterias 

warmoadgens. nax. 3. 1.-ze mocemulia md. alaznis auzis hidrografiuli qseli. md. 

alaznis wylis Camonadenze sarwyavad mimagrebulia 338 aTasi ha sasoflo – sameur-

neo miwis savargulebi. mdinareTa wyali gamoiyeneba agreTve eleqtroenergiis mi-

saRebad, mosaxleobisa da meurneobis sxvadasxva dargis sawarmoebis wyalmomara-

gebisaTvis da Tevzis sarewad. 

 

 
nax. 3. 1.  md. alaznis auzis hidrografiuli qseli 

 

ase rom, md. alaznis auzis wylis resursebs didi mniSvneloba aqvs regionSi 

mosaxleobis keTildReobisa da ekonomikis ganviTarebisaTvis. magram 1992 wlidan, 

rodesac moxda saqarTvelos erovnuli xelisuflebis samxedro gziT gadatriale-

ba, maSin axali mTavrobis pirobebSi ganadgurda sameurneo sawarmoebi da sarwyavi 

sistemebis farTo qseli, gaiCexa tyeebi da qarsacavi tyis zolebi, ris gamoc gaZ-

lierda erozia da dazianda mravali aTasi ha miwa, Sewyda mdinareTa wylianobisa 

da misi gamoyenebis saTanado aRricxva, ori aTeuli wlis ganmavlobaSi aRar fun-

qcionirebda alaznis qvemo da zemo magistraluri arxebis sarwyavi sistemebi. 

sadReisod regionSi mimdinareobs sarwyavi arxebis aRdgeniTi samuSaoebi da 

dagegmilia kaxeTis regionSi soflis meurneobis aRorZineba, risTvisac aucileb-

elia md. alaznis wylianobisa da misi mosalodneli cvlilebebis Seswavla, rasac 

udidesi mniSvneloba aqvs momavalSi sameurneo saqmianobis warmoebisTvis. 

aRsaniSnavia, rom md. alaznis auzis fizikur - geografiuli daxasiaTeba da 

mdinareTa hidrologiuri aRweriloba (wylis reJimi, Camonadenis Sidawliuri ga-
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nawileba, sxvadasxva periodis Camonadenis parametrebi, wylis resursebis gamoyene-

ba da sxva) detalurad ganxilulia Cven mier Sesrulebul 2016 wlis Temis “kli-

matis globaluri cvlilebis fonze mdinareTa wyalmcirobis Sefaseba da saadap-

tacio RonisZiebebis SemuSaveba (md. alaznis magaliTze)” daskvniT angariSSi [1], 

amitom isini aq aRar ganixileba. 

md. alaznis auzSi arsebuli wylis resursebis Seswavla daiwyo gasuli 

saukunis 20-ian wlebSi, rodesac daigegma mdinareebze sarwyavi sistemebis 

magistraluri arxis mSenebloba. 90-ian wlebamde md. alaznisa da misi Senakadebis 

12 hidrologiur saguSagoze mimdinareobda mdinareTa wylis xarjebis gazomva 

dReSi orjer (dila-saRamos), magram Semdeg md. alazanze izomeba mxolod wylis 

doneebi sof. Saqrianis hidrologiur saguSagoze. 1990 wlamde arsebuli 

monacemebiT Cven mier mravalmxriv iqna Seswavlili md. alaznisa da misi 

Senakadebis wylianoba 12-ve hidrologiur kveTze arsebuli mravalwliani 

stacionaruli dakvirvebaTa monacemebis (cxrili 3.1) statistikuri damuSavebis 

safuZvelze [2 _ 6]. 

 

cxrili 3. 1.  md. alaznis auzis mdinareTa hidrografiuli 

maxasiaTeblebi da dakvirvebis rigebi 

mdinare – 

punqti 
auzis 

farT. 

auzis 

sima-

Rle 

mdinar. 

sigrZe 

mdinar. 

vardna 

punqt. 

sima-

Rle 

auzis 

tyia-

noba 

mdinar. 

daxri-

loba 

dakvir-

vebis 

wlebi 

wlebis 

raod-

enoba 

F (km2) H (m) L (km) ∆ H (m) 
H (m) 

abs. 
T (%) U (‰) wlebi rigi 

alazani– 

birkiani 
282 2200 32 1234 758 42 62 

1950 – 

1996 
47 

alazani– 

Saqriani 
2190 1260 95 2410 340 61 26 

1925 – 

2010 
79 

alazani– 

Wiauri 
4530 980 173 2550 195 56 15 

1925 – 

1990 
59 

alazani– 

zemo qedi 
7490 900 279 2575 175 46 9 

1958 – 

1983 
26 

samyur.– 

xadori 
121 2590 18 2017  820 15 115 

1950 – 

1990 
40 

stori– 

leCuri 
203 1850 22 1614 520 54 111 

1940 – 

1990 
44 

didxevi– 

artana 
78 1650 14  545 54 126 

1946 – 

1990 
45 

inwoba 

–sabue 
41 1620 12 2203 617 89 173 

1952 – 

1990 
38 

CelTi– 

Silda 
72 1784 15 1890 510 50 124 

1937 – 

1987 
39 

duruji– 

yvareli 
68 1630 13 1800 400 84 130 

1960 – 

1980 
21 

avanisx. – 

axalsof. 
86   1955 265   

1971 – 

1981 
11 

lagodex.– 

nakrZali 
46       

1982 – 

1990 
9 
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sayuradReboa, rom md. alaznis wylis bunebrivi Camonadeni (wyalaRebisa da 

wyalCaSvebis gareSe) izomeboda sof. birkianTan. iq arsebul hidrokveTze 47-

wliani dakvirvebaTa monacemebiT ganisazRvra zemo alaznis sarwyav magistralur 

arxSi wylis odenoba. rac Seexeba alaznis qvemo sarwyavi magistraluri arxis 

wylianobas, igi ganisazRvra sof. SaqrianTan arsebuli da dResac moqmedi 

saguSagos 76-wliani monacemebiT. sxva saguSagoebze dakvirvebaTa rigi saSualod 

40 _ 60 welia. 

am monacemTa safuZvelze dazustebulia md. alaznisa da misi Senakadebis 

hidrologiuri parametrebi [3, 4], romlebic metad mniSvnelovania samecniero, 

saproeqto da sameurneo organizaciebSi yvela saxis wyalsameurneo 

gaangariSebisaTvis da sameurneo nagebobebis saimedo teqnikur-ekonomikuri 

dasabuTebis misaRebad. 3. 2. cxrilSi mocemulia mdinareTa wylianobis ZiriTadi 

maxasiaTeblebi saSualo-wliuri da eqstremaluri wylis xarjebi, romlebic 

saWiroa wylis resursebis racionalurad gadanawilebisaTvis mosaxleobisa da 

sameurneo sawarmoebis wyalmomaragebis, melioraciisa da energetikis 

momsaxurebisa da agreTve garemos usafrTxoebisTvis. 

 

cxrili 3. 2.  md. alaznis auzis mdinareTa wylis xarjebis (m3/wm) maxasiaTeblebi 

 

mdinare – 

punqti 

saSualo 

wliuri 

variac. 

koefic. 

eqtremumi 
wliuri xarjebis 

albaToba 

udi- 

desi 

umci- 

resi 
50% 75% 95% 

alazani– 

birkiani 
13,6 0,19 365 1,0 14,3 12,5 10,3 

alazani– 

Saqriani 
43,4 0,25 1160 3,8 42,5 35,7 27,4 

alazani– 

Wiauri 
61,8 0,26 685 4,0 61,8 51,5 39,0 

alazani– 

zemo qedi 
98,8 0,26 753 17,0 95,2 79,4 60,2 

samyur.– 

xadori 
5,04 0,15 112  5,96 5,00 4,31 

stori– 

leCuri 
7,72 0,20   7,79 6,78 5,50 

didxevi– 

artana 
3,97  10,3 0,55    

inwoba 

–sabue 
1,54 0,22 37,2 0,04 1,57 1,35 1,07 

CelTi– 

Silda 
2,14 0,28 41,5  2,04 1,68 1,24 

duruji– 

yvareli 
0,77  1,24 0,44    

avanisx. – 

axalsof. 
2,04  54,8 0,50    

lagodex.– 

nakrZali 
2,57  9,12 1,16    
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yvelasaTvis cnobilia, rom samyaroSi yvelaferi cvalebadia da, ra Tqma 

unda, arc mdinareTa Camonadenis normisa da sxva parametrebis mdgradobaa 

ucvleli. mdinaris wylis nebismieri periodis Camonadeni wlidan wlamde ganicdis 

cvlilebas, romlis maxasiaTebeli maTematikuri statistikis mixedviT aris maTi 

variaciis (CV) koeficienti: 

     CV = /Qo ,    (3. 1.) 

sadac  mdinaris Camonadenis normis saSualo kvadratuli gadaxraa, Qo – mdinaris 

Camonadenis norma. 

 rodesac Camonadenis variaciis (0  CV  1) koeficienti didia, maSin izrdeba 

misi mniSvnelobis gadaxra normidan da, piriqiT, mcire variaciis dros es gadaxra 

mcirdeba. md. alaznisa da misi Senakadebis wylis saSualo-wliuri Camonadenis 

variaciis koeficientebis mniSvnelobebi SedarebiT mcirea da meryeobs 0,19-dan (md. 

alazanze sof. birkianTan) 0,28-mde (md. CelTze sof. SildasTan). 

maRali variaciis koeficientebiT xasiaTdeba mdinareTa wylis Camonadeni 

wlis calkeul periodebSi, gansakuTrebiT mesame kvartlis TveebSi (ivlisi, 

agvisto da seqtemberi). Cveni kvlevis mixedviT am Tveebis Camonadenis variaciis 

koeficienti md. alazanze sof. birkianTan Seadgens 0,36_0,40, sof. SaqrianTan ki – 

0,46_0,57-s.  am koeficientebis mniSvnelobebi ufro maRalia am Tveebis calkeuli 

dekaduri wylis xarjebisaTvis, romlebic sof. birkianTan cvalebadobs 0,32_0,47, 

xolo sof. SaqrianTan 0,50_0,67 farglebSi. 

amrigad irkveva, rom md. alaznis zemo welSi (qvemo welTan SedarebiT, sadac 

xSiria wyalaRebebi da wyalCaSvebebi) wylis Camonadeni SedarebiT mdgradia. 

sameurneo organizaciebisaTvis da gansakuTrebiT sarwyavi sistemebis 

momsaxurebisaTvis metad mniSvnelovania mdinareTa Camonadenis mosalodneli 

cvlilebis gaangariSeba, risTvisac gamoiyeneba albaTobis TeoriaSi cnobili e. w. 

uzrunvelyofis mrudebi, isini uSualod pasuxoben kiTxvas: rogoria nagebobis an 

raime RonisZiebis uzrunvelyofa mdinaris wylis xarjis garkveuli mniSvnelobis 

dros. 

md. alaznisa da misi Senakadebis wylis saSualo wliuri xarjebis 50, 75 da 

95 %-iani uzrunvelyofis mniSvnelobebi Seesabameba 2, 4.5 da 20 wlian 

ganmeorebadobas (cxr. 3. 2). 

3. 2.  md. alaznis wylis savegetacio periodis Camonadeni 

 md. alaznis wylis bunebrivi Camonadeni izomeboda mis zemo welSi 

s.birkianTan, romelic iyo saangariSo hidrokveTi zemo alaznis sarwyavi 

sistemisaTvis, radgan mis qveviT sof. duisTan aris am sistemis saTave nageboba. 

qvemoT alaznis sarwyavi sistemis saangariSo hidrokveTs ki warmoadgens 

dakvirvebis punqti sof. SaqrianTan. amitom metad mniSvnelovania md. alaznis 

Camonadenis kvleva am hidrokveTebisaTvis. 

 3.3. cxrilSi mocemulia md. alaznis wylis xarjebis mravalwliuri 

monacemebis damuSavebiT miRebuli statistikuri maxasiaTeblebi, rogorc mTliani 

(IV-IX) savegetacio periodis, aseve misi calkeuli Tveebisa da kvartlebisaTvis. 

TiToeuli periodisaTvis miRebulia mdinaris wylis xarjebis mravalwliuri 

norma, misi procentuli wili wliur CamonadenSi, agreTve maTi eqstremaluri 

mniSvnelobebi (udidesi da umciresi) mravalwliyr rigSi, ryevis amplituda, 

saSualo kvadratuli gadaxra da cvalebadobis koeficientebi: variaciis, 

asimetriisa da aramdgradobis (udidesis Sefardeba umciresTan). 

 rogorc cxrili 3.3.-dan Cans, s. birkianTan md. alaznis saSualo wliuri 

xarjis norma Seadgens 13,9 m3/wm-s, xolo savegetacio periodis xarji 20,4 m3/wm, 
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romelic wliuri Camonadenis jamis 73 %-s Seadgens. savegetacio periodis wylis 

xarjebis mniSvnelobebi meryeobs 32 m3/wm-dan 13,4 m3/wm-mde, romlis cvalebadobis 

koeficienti wlidan wlamde (variacia) dabalia da Seadgens 0,22-s. savegetacio 

periodis Camonadenidan 59% modis gazafxulze II kvartalSi (IV-VI), xolo 

zafxulSi mdinareze gaedineba misi 41%. maRali wylis xarjebi (27-28 m3/wm) 

gaedineba mais-ivnisSi, xolo minimaluri xarjebiT (2,7 m3/wm) xasiaTdeba seqtemberi.  

 s. SaqrianTan md. alaznis wylis saSualo wliuri xarji Seadgens 45,7 m3/wm, 

romlis 69% gaedineba savegetacio periodSi. misi saSualo xarji 62 m3/wm, romlis 

udidesi mniSvneloba 128 m3/wm, umciresi ki 36,5 m3/wm-s Seadgens. maTi variaciis 

koeficienti 0,30. savegetacio periodis Camonadenis 66% gaedineba mis pirvel 

naxevarSi (IV-VI), xolo danarCeni 34% ivlisidan seqtembramdea. maqsimaluri 

xarjebiT gamoirCeva maisis Tve, roca udidesi xarji 246 m3/wm-s aRwevs, xolo 

minimaluri wylis xarjebiT xasiaTdeba agvisto da seqtemberi, roca wylis 

xarjebi mcirdeba 5-9 m3/wm-mde da xdeba wylis mwvave deficiti sasoflo-sameurneo 

kulturebis mosarwyavad. 

 md. alaznis savegetacio periodis maxasiaTeblebis dazustebul mniSvnelo-

bebs didi praqtikuli daniSnuleba aqvs wyalsameurneo gaangariSebisaTvis energe-

tikis, soflis meurneobisa da wyalmomaragebis momsaxureobisaTvis. 

 aRsaniSnavia, rom rogorc hidroeleqtrosadgurebis, ise wyalmomaragebisa 

da gansakuTrebiT sarwyavi sistemebis eqspluataciisaTvis gadamwyveti 

mniSvneloba aqvs mdinaris wylis maxasiaTeblebs dekadur WrilSi, radgan miwebis 

morwyvis dagegmareba xdeba dekaduri wylis xarjebis mniSvnelobebiT. amis gamo 3. 

4 cxrilSi mocemulia md. alaznis dekaduri wylis xarjebis mravalwliuri 

dakvirvebis monacemebis saTanado analiziT miRebuli statistikuri 

maxasiaTeblebi. 

cxrili 3. 3.  md. alaznis savegetacio periodis wylis xarjebis (Q m3/wm) 

statistikuri maxasiaTeblebi 

saangariSo 

periodi 

ganzomi

leba 

T v e e b i 

IV- IX IV V VI VII VIII IX IV-VI 
VII-

IX 

md. alazani _ s. birkiani F = 282 km2, H = 2200 m 

saSualo 

xarji 
m3/wm 20.4 16.7 26.8 27.7 22.3 15.4 12.7 23.7 16.8 

wili 

wliuridan 
% 73.0 10.1 16.4 16.4 13.6 9.0 7.58 43.1 30.2 

udidesi m3/wm 32.0 27.6 42.7 57.2 51.1 31.0 26.2 39.4 27.1 

umciresi m3/wm 13.4 8.16 17.8 13.5 12.4 7.98 5.98 15.7 9.48 

amplituda m3/wm 18.6 19.4 24.9 43.7 38.7 23.0 20.2 23.7 17.6 

saS.kv adaxra m3/wm 4.50 4.1 6.37 8.51 9.08 5.45 4.82 5.35 4.97 

variacia Cv 0.22 0.24 0.23 0.31 0.40 0.36 0.38 0.22 0.30 

asimetria Cs 0.94 0.42 0.50 1.24 1.34 1.05 0.71 0.86 0.57 

aramdgradoba ud/umc 2.39 3.38 2.10 4.24 4.12 3.88 4.38 2.51 2.86 

md. alazani _ s. Saqriani F = 2190 km2, H = 1260 m 

saSualo 

xarji 
m3/wm 62.0 70.3 94.0 80.2 52.4 37.0 37.6 81.5 42.3 

wili 

wliuridan 
% 69.4 12.9 17.3 15.1 9.9 6.9 7.0 45.4 24.0 
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cxrili 3.3-is gagrZeleba 

udidesi m3/wm 128 120 246 223 112 109 117 176 91.3 

umciresi m3/wm 36.5 25.0 32.4 31.3 15.8 5.72 9.25 40.4 14.4 

amplituda m3/wm 91.5 95.0 214 192 96.2 103 108 136 76.9 

saS.kv 

gadaxra 
m3/wm 18.5 23.1 37.9 31.1 24.1 20.2 21.3 26.3 16.3 

variacia Cv 0.30 0.33 0.41 0.38 0.46 0.54 0.57 0.32 0.38 

asimetria Cs 1.54 0.29 1.74 1.86 0.77 1.25 1.44 1.46 0.60 

aramdgradoba ud/umc 3.51 4.80 7.59 7.12 7.09 19.1 12.7 4.36 6.34 

 

cxrili 3. 4.  md. alaznis wylis dekaduri xarjebi (Q m3/wm), maTi wili % wliur 

CamonadenSi, variacia (Cv) da eqstremaluri mniSvnelobebi (Qmax, Qmin) 

dekada 

sof. birkianTan 

1950 – 1986 ww, (37 weli) 

sof. SaqrianTan 

1936 – 1986 ww, (50 weli) 

Q % Qmax Qmin CV Q % Qmax Qmin Cv 

1 2 3 4 5 6 7 8 9 10 11 

I 1 5,90 1,2 9,9 3,5 0,26 20,0 1,2 36,9 5,6 0,29 

I 2 5,53 1,1 8,7 3,3 0,24 18,7 1,2 34,8 6,2 0,29 

I 3 5,36 1,1 8,3 3,0 0,26 17,9 1,1 33,6 6,7 0,30 

II 1 5,23 1,0 8,3 2,9 0,25 18,0 1,1 36,0 7,1 0,33 

II 2 5,54 1,1 10,9 2,9 0,31 20,5 1,3 42,5 10,3 0,38 

II 3 5,69 1,1 9,9 2,6 0,32 23,8 1,5 49,2 9,8 0,45 

III 1 6,02 1,2 10,5 2,9 0,33 26,5 1,6 62,6 11,7 0,45 

III 2 6,60 1,3 12,5 3,5 0,35 31,7 2,0 76,9 15,8 0,43 

III 3 8,61 1,7 16,4 4,1 0,32 41,0 2,5 80,1 13,2 0,41 

IV 1 13,3 2,7 25,8 4,0 0,35 57,7 3,5 110 19,8 0,39 

IV 2 16,8 3,4 27,4 6,1 0,30 73,5 4,5 184 18,0 0,42 

IV 3 20,9 4,2 35,9 9,8 0,31 79,4 4,9 184 35,4 0,40 

V 1 24,4 4,9 38,2 12,3 0,28 89,1 5,5 128 38,4 0,42 

V 2 28,7 5,7 59,4 16,8 0,28 99,3 6,1 227 43,0 0,40 

V 3 29,2 5,8 45,2 17,9 0,27 94,3 5,6 248 40,9 0,46 

VI 1 28,5 5,7 57,7 14,7 0,32 92,4 5,7 284 32,0 0,45 

VI 2 27,9 5,6 56,8 13,0 0,35 77,7 4,8 164 31,4 0,35 

VI 3 25,6 5,1 57,2 12,8 0,37 72,7 4,5 221 13,0 0,53 

VII 1 24,3 4,9 54,2 12,8 0,38 65,0 4,0 170 17,2 0,50 

VII 2 21,6 4,3 57,7 9,9 0,46 53,2 3,3 149 11,5 0,53 

VII 3 19,7 3,9 42,1 10,0 0,43 42,2 2,6 114 11,9 0,58 

VIII 1 16,7 3,3 33,3 8,6 0,35 39,8 2,5 135 8,1 0,66 

VIII 2 15,1 3,0 33,0 7,6 0,45 36,1 2,2 126 4,7 0,58 

1VIII 3 13,6 2,7 27,0 6,3 0,42 36,1 2,2 94,7 4,5 0,57 

IX 1 12,7 2,5 30,4 5,7 0,47 36,0 2,2 78,8 7,6 0,58 

IX 2 12,6 2,5 26,8 5,5 0,41 39,0 2,4 151 6,9 0,67 

IX 3 12,9 2,6 28,5 6,1 0,45 38,1 2,3 127 13,2 0,63 

X 1 13,0 2,6 30,2 6,5 0,43 35,9 2,2 77,6 12,1 0,44 

X 2 11,4 2,3 24,4 4,6 0,41 39,9 2,5 113 16,4 0,53 
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cxrili 3.4-is gagrZeleba 

X 3 10,5 2,1 20,0 5,4 0,34 35,8 2,2 88,1 15,6 0,50 

XI 1 9,35 1,9 15,8 4,9 0,27 33,1 2,0 80,4 14,8 0,46 

XI 2 8,62 1,7 14,2 4,9 0,24 31,6 2,0 63,2 9,8 0,46 

XI 3 7,99 1,6 12,8 4,9 0,26 30,6 1,9 15,2 6,8 0,69 

XII 1 7,35 1,5 11,8 4,3 0,25 27,0 1,7 92,8 8,2 0,50 

XII 2 6,83 1,4 9,7 4,2 0,22 23,1 1,4 52,2 5,4 0,34 

XII 3 6,26 1,3 8,8 4,0 0,22 21,6 1,3 49,7 4,5 0,38 

 

3. 3. md. alaznis wylis xarjebis yovelwliuri cvlilebis Sefaseba. 

dRemde ar arsebobs zusti meTodi, romelic srulyofilad aRwers mdinaris 

wylis Camonadenis cvlilebas, radgan es cvlileba ganpirobebulia aramarto 

adgilobrivi faqtorebiT, aramed heliosinoptikuri procesebiTac, romelTa 

gaTvaliswineba did sirTuleebTanaa dakavSirebuli. 

klimatis Tanamedrove globaluri daTbobis zegavlenis Seswavlis mizniT 

metad aqtualuria hidrometeorologiuri procesebis sidideTa cvalebadobis 

dinamikis kvleva. adamianis anTropogenuri faqtorebisa da sxva faqtorTa 

zemoqmedebiT hidrologiur procesebSi XX saukunis dasasrulidan SeimCneva 

garkveuli tendenciebi, rasac maTematikuri statistikis terminologiiT trendebi 

ewodeba, maT aqvT aRmavali (matebis) an daRmavali (klebis) mimarTulebebi. 

sadReisod metad mniSvnelovania mdinareTa Camonadenis mravalwliuri 

dinamikis rogorc xarisxobrivi, ise maTi raodenobrivi gaangariSeba, rac 

gulisxmobs trendis Sefasebas maTi aproqsimaciis amsaxveli wrfis gantolebis 

gansazRvriT. sworxazovani wrfis SemTxvevaSi regresiis gantoleba ase 

gamoisaxeba: 

TQ = an + b,     (3. 2.) 

sadac T aris trendi, anu sakvlevi elementis mravalwliani cvlilebis 

tendenciis amsaxveli gasaSualoebuli wrfe; n – am elementis dakvirvebaTa 

monacemebis rigiTi nomeri maTi sawyisi wlidan, romlisTvisac n = 1, yoveli 

Semdegi (i) wlisaTvis n = 1 + i ; a – gantolebis koeficientia, romlis niSani (+ an –) 

aCvenebs sakvlevi elementis cvlilebis mimarTulebas: dadebiTi (+) niSani 

gamoxatavs mis matebas, anu elementis aRmaval tendencias, xolo uaryofiTi (_) 

niSani miuTiTebs sakvlevi elementis klebas anu daRmaval tendencias; TviT a 

parametris raodenobrivi mniSvneloba ki gansazRvravs sakvlevi elementis 

cvlilebis intensiurobas, anu siCqares yoveli erTeuli (i) wlisaTvis; b – 

gantolebis mudmivaa, romelic warmoadgens sakvlevi elementis trendis xazis 

minimalur mniSvnelobas aRmavali tendenciis SemTxvevaSi an mis maqsimalur 

mniSvnelobas _ daRmavali tendenciis dros. 

md. alaznis wylis Camonadenis cvlilebis Seswavla ganxorcielda ori 

hidrokveTisaTvis: pirvelia sof. birkianTan aRricxuli mdinaris bunebrivi 

Camonadeni 47 wliani (1950 _ 1996 ww.) wylis xarjebis mTliani rigiT da sof. 

SaqrianTan 76 wliani (1933 _ 2010 ww.) wylis xarjebis mTliani rigiT. 

aRsaniSnavia, rom klimatis globaluri daTbobis intensiuroba 

gansakuTrebiT gaizarda gasuli saukunis 80-iani wlebidan, amitom mdinaris 

wylianobis dinamika Seswavlil iqna rogorc arsebul dakvirvebaTa mTliani 

rigebiT, ise wlebis calkeuli gradaciebiT 1980 wlamde, xolo 1981 wlidan _ Cven 

xelT arsebuli 2010 wlamde dakvirvebebiT. vinaidan sof. birkianTan 1981 _ 1996 

wlebis dakvirvebebi mxolod 16 wels moicavda, monacemebis aRdgena 1997-dan 2010 
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wlamde ganxorcielda sof. SaqrianTan moqmedi hidrologiuri saguSagos 

monacemebis mixedviT maTi Sesabamisi Sefardebebis, anu gadamyvani koeficientebis 

gaTvaliswinebiT (interpolaciis meTodi). 

3. 2 da 3. 3 naxazebze warmodgenilia am rigebiT miRebuli wylis xarjebis 

dinamika rogorc wliuri da savegetacio periodisa, ise misi calkeuli 

TveebisaTvis. grafikebze gamosaxulia maTi trendebis wrfivi aproqsimaciiT 

miRebuli regresiis gantolebebi, xolo maTi Sesabamisi ricxviTi mniSvnelobebi 

mocemulia 3. 5 cxrilSi. 

         

 
 

nax. 3. 2.  md. alaznis wylis xarjebis mravalwliuri (1950-1996 ww.) dinamika 

sof. birkianTan 

 

    
 

     
nax. 3. 3.  md. alaznis wylis xarjebis mravalwliuri (1933 – 2010 ww.) dinamika sof. 

SaqrianTan 
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cxrili 3. 5.  md. alaznis sxvadasxva periodis wylis xarjebis yovelwliuri 

dinamikis trendebis amsaxveli gantolebebis 

(T = an+b) parametrebi (a da b)  

periodi Tveebi 
s. birkianTan s. SaqrianTan 

wlebi a b wlebi a b 

wliuri I_XII 

1950-1996 – 0,002 13,98 1933-2010 0,050 43,79 

1950-1980 0,109 12,67 1933-1980 _ 0,242 50,72 

1981-2010 0,230 10,73 1981-2010 0,509 40,04 

maqsimaluri  1950-1996 – 1,079 98,42 1933-2010 – 1,184 347,8 

minimaluri  1950-1996 0,019 3,731 1933-2010 – 0,126 20,44 

savegetacio IV_IX 

1950-1996 – 0,008 20,642 1933-2010 0,031 60,80 

1950-1980 0,103 18,64 1933-1980 _ 0,243 66,87 

1981-2010 0,177 17,26 1981-2010 0,531 56,34 

aprili IV 1950-1996 0,004 16,64 1933-2010 0,337 57,29 

maisi V 1950-1996 – 0,058 28,23 1933-2010 0,060 90,44 

ivnisi VI 1950-1996 – 0,009 27,90 1933-2010 – 0,015 80,79 

ivlisi VII 1950-1996 – 0,041 23,30 1933-2010 – 0,014 53,00 

agvisto VIII 1950-1996 0,094 13,13 1933-2010 – 0,005 37,20 

seqtemberi IX 1950-1996 0,005 12,60 1933-2010 – 0,036 39,01 

 

miRebuli trendebis parametrebis saTanado analiziT irkveva, rom sof. 

birkianTan bunebrivi Camonadenis wliuri xarjebis naturaluri dakvirvebebis 1950 

– 1996 wlebis monacemebiT miRebuli trendi daRmavalia e. i. xdeba wylis xarjebis 

kleba. wylis saSualo wliuri xarjebis aRdgenili (1997 – 2010 ww.) monacemebiT 

miRebul trendze ki aRiniSneba maTi matebis tendencia. matebis maRali 

intensiuroba aRiniSneba gansakuTrebiT 1981 – 2010 wlebisaTvis. am periodis 14, anu 

47 % monacemebisa aRdgenilia sof. SaqrianTan maRali wylis xarjebis mixedviT 

sof. SaqrianTan dafiqsirda wylis wliuri xarjebis matebis tendencia 

wlebis yvela gradaciisaTvis, garda 1933 – 1980 wlebisa, rodesac aRiniSna maTi 

klebis tendencia da intensiuroba Seadgenda –0,242-s, 1981 – 2010 wlebSi es 

maCvenebeli Seicvala da Seadgina 0,509. 

analogiuri tendenciebi aRiniSneba orive hidrokveTis savegetacio periodis 

(aprilidan – seqtembramde) saSualo wylis xarjebze. aqac 1933 – 1980 wlebSi 

savegetacio periodis xarjebis daRmavali trendis siCqare a =      –0,243-s, xolo 

1981 – 2010 wlebisaTvis _ trendi aRmavali tendenciisaa da misi siCqare a = 0,531-s. 

sof. birkianTan md. alaznis wylis savegetacio periodis Camonadeni 

naturaluri dakvirvebebis mixedviT xasiaTdeba daRmavali trendiT, romlis 

klebis siCqare a = _0,008-s, 1997 – 2010 wlebis aRdgenili xarjebiT ki miiReba 

aRmavali trendi a = 0,012 siCqariT. 

savegetacio periodis calkeuli Tveebis wylis xarjebis dinamikis (nax. 3. 2 

da nax. 3. 3) kvlevis Sedegebis (cxrili 3. 3) analizidan irkveva, rom sof. 

birkianTan aRmavali (matebis) tendenciiT xasiaTdeba aprilis, agvistosa da 

seqtembris Tveebis wylis xarjebi. danarCen TveebSi (maisi, ivnisi da ivlisi) 

aRiniSneba wylis xarjebis kleba, anu maTi trendebi daRmavali tendenciiT 

xasiaTdeba. 
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sof. SaqrianTan wylis xarjebis matebis tendencia aRiniSneba aprilisa da 

maisis TveebSi, xolo ivnisSi, ivlisSi, agvistosa da seqtemberSi fiqsirdeba 

wylis xarjebis kleba, rac gamowveulia rogorc havis simSraliT, aseve sarwyavad 

wyalaRebebis maRali mniSvnelobebiT. 

am faqtTan dakavSirebiT aRsaniSnavia is, rom savegetacio periodSi, sof. 

birkianamde md. alaznidan ar xdeba arc wyalaRebebi da arc wyalCaSvebebi, mis 

qvemoT ki es procesebi aqtiurdeba rogorc zemo da qvemo sarwyavi magistraluri 

arxebis sistemebiT, ise mravali arasainJinro wyalgadamgdebi arxebiT. 

sayuradReboa is faqti, rom md. alazanSi wyalCaSvebebi iwvevs wylis xarjebis 

xelovnur matebas sof. SaqrianTan. wyalCaSvebebi xdeba im sawarmoebidan, 

romlebic wyals iReben miwisqveSa wylebidan WaburRilebis meSveobiT da Semdeg 

naxmar wyals uSvebs md. alazanSi. am sawarmoebis CamonaTvali da wyalCaSvebebis 

wliuri raodenoba 2006 wlis magaliTze mocemulia 3. 6. cxrilSi [6]. 

 

cxrili 3. 6.  md. alazanSi sawarmoebidan 2006 wels 

CaSvebuli wylis maCveneblebi 

sawarmos dasaxeleba, misamarTi 
wyalCaSveba 

aTasi m3 

manZili 

SesarTavidan km 

s.s. Telavwyalkanali, q. Telavi 629 220 

Sps yvarlis wyalkanali, q. yvareli 1100 217 

Sps gurjaanis wyalkanali, q. gurjaani 430 150 

s.s. axmetis Rvinis qarxana 1,5 250 

Sps qinZmaraulis marani, yvarlis r-ni, sof. 

gavazi 
1,2 200 

Sps kaxeTis Rvinis saxli, Telavis r-ni, sof. 

saniore 
2 220 

 

saSualo wliuri da savegetacio periodis wylis Camonadenis cvlilebasTan 

erTad metad sayuradReboa mdinaris maqsimaluri da minimaluri wylis xarjebis 

mravalwliuri dinamikis gansazRvra. amisaTvis gamokvleul iqna maTi 

yovelwliuri cvlileba. miRebuli trendebis parametrebis ricxviTi 

mniSvnelobebi mocemulia 3. 5. cxrilSi. monacemebis Seswavlis Sedegad gairkva, 

rom md. alaznis wylis maqsimaluri xarjebi mis orive sakvlev hidrokveTze 

mcirdeba, da maTi yovelwliuri klebis siCqare sof. birkianTan –1,08-s, xolo sof. 

SaqrianTan ki –1,18-s Seadgens. am Semcirebis mizezi savaraudod klimatis 

daTbobis pirobebSi zamTarSi myari naleqebisa da Sesabamisad gazafxulis 

wyaldidobebis Semcirebaa, rodesac mdinareze ZiriTadad wylis maqsimaluri 

xarjebi aRiricxeba. 

amis sawinaaRmdego procesi mimdinareobs md. alaznis wylis minimaluri 

xarjebis cvlilebasTan dakavSirebiT. 3. 5. cxrilis monacemebis mixedviT, md. 

alaznis wylis minimaluri xarjebi orive hidrokveTze izrdeba yovelwliurad 

0,02 siCqariT. savaraudod, amis mizezi aris is faqti, rom zamTarSi, rodesac 

mdinareze aRiricxeba minimaluri wylis xarjebi, romlebic adre formirdeboda 

ZiriTadad miwisqveSa wylebiT, klimatis daTbobis gaaqtiurebis pirobebSi, auzis 

zedapirze Tovlis nacvlad modis wvima, romelic daubrkoleblad Caedineba 

mdinareSi da emateba miwisqveSa wylebs. 
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3. 4. md. alaznis wylis xarjebis mosalodneli cvlileba. 

klimatis mimdinare da mosalodneli cvlilebis gavlenis Seswavla mdinaris 

wylis Camonadenze erT-erTi mTavari amocanaa nebismieri regionisaTvis, md. 

alaznis SemTxvevaSi ki mTeli Cveni qveynisaTvis, radgan es mdinare aris mTavari 

wyaro kaxeTis nayofieri niadagebis mosarwyavad da sasoflo-sameurneo 

kulturebis uxvi mosavlis misaRebad. magram klimaturi elementebis cvlilebis 

Sedegad mdinaris wylis Camonadenis cvlilebis Sefaseba sakmaod rTul amocanas 

warmoadgens. 

dasmuli sakiTxis Sesaswavlad klimatis cvlilebis saqarTvelos meore 

erovnuli Setyobinebis farglebSi gamoyenebul iqna ori kompiuteruli 

regionuli klimatisa (PRECIS) da hidrologiuri (WEAP) modelebi [6]. ganxilul 

iqna 15-wliani da 30-wliani periodebi. md. alaznis zemo welSi arsebuli 

hidrometeorologiur dakvirvebaTa monacemebiT saprognozo gamoTvlebis Sedegad 

miRebuli temperaturis, naleqebisa da mdinaris Camonadenis cvlileba mocemulia 

3. 7. cxrilSi, saidanac Cans, rom naleqebis raodenoba SedarebiT mcired icvleba 

temperaturis arsebiTi matebis fonze, romelic XXI saukunis bolosaTvis 5 °C-s 

aRemateba. Sesabamisad, auzis zedapirze moimatebs aorTqleba da Semcirdeba 

mdinaris Camonadeni XX saukunis meore naxevarTan SedarebiT. 

am cxrilis mixedviT 15-wliani periodebis ganxilvis dros atmosferuli 

naleqebi gamonaklisis garda TiTqmis ucvleli rCeba, xolo temperatura XXI 

saukunis bolosaTvis 5 °C-iT gaizrdeba. es faqti Sesabamisad aisaxeba mdinaris 

Camonadenzec da miRebuli prognozis Tanaxmad 2100 wlisTvis mosalodnelia md. 

alaznis Camonadenis kleba, oRond perioduli variaciebiT. 

30-wliani periodebis gasaSualoebis SemTxvevaSi mdinaris Camonadeni mcire 

klebis tendencias aCvenebs. Sesabamisad XXI saukunis bolosTvis 1951 – 1980 

wlebTan SedarebiT Camonadenis 8,6 %-iani klebaa mosalodneli perioduli 

variaciebiT. 

cxrili 3. 7.  atmosferuli naleqebis, haeris temperaturisa da md. alaznis wylis 

Camonadenis mniSvnelobebi 15- da 30-wlian periodebSi 

wlebi 
naleqebi 

mm 

cvlileba 

mm 

temperatura 

°C 

cvlileba 

°C 

Camonadeni 

mln m3 

cvlileba 

mln m3 

15 wliani periodi 

1951 – 1965 2200  3,3  441  

1966 – 1980 2280 + 80 3,3 0,0 474 + 33 

2071 – 2085 2150 _ 130 7,9 + 4,6 408 _ 66 

2086 – 2100 2260 + 110 8,9 + 1,0 433 + 25 

30 wliani periodi 

1951 – 1980 2240  3,3  459,7  

2071 – 2100 2205 _ 35 8,4 + 5.1 420,2 _ 39,5 

cvlileba %  _1,6 %    _ 8,6 % 

 

aRsaniSnavia, rom md. alaznis Camonadeni mis qvemo welSi daaxloebiT 13 %-iT 

aRemateba Sesabamis mniSvnelobas Sua welSi da misi cvalebadoba sinqronulad 

mimdinareobs mdinaris gayolebaze. amitom Saqrianis hidrologiuri 

saguSagosTvis, romlis maxloblad saTaves iRebs qvemo alaznis sarwyavi sistema, 
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miRebuli Sedegebi SeiZleba gavrceldes md. alaznis qvemo welzec da saukunis 

bolosTvis 2070 – 2100 wlebis Camonadeni md. alazanze savaraudod saSualod 10 %-

iT daiklebs. 

Cveni kvlevis mixedviT, savegetacio periodSi md. alazanze bunebrivi 

Camonadenis (m3/wm) dinamikis amsaxveli (nax. 3. 2.) daRmavali (klebis) tendenciis 

trendis gantoleba (cxr. 3. 5.) sof. birkianTan ase warmodgeba: 

TQ =  – 0,0084 n + 20,642,   (3. 3.) 

sadac n wlis rigiTi nomeria 1950 wlidan, e. i. rodesac n = 1, misi koeficienti (–

0,0084) ki uCvenebs Camonadenis yovelwliuri klebis intensiurobas. 

aseT pirobebSi kaxeTis regionSi SesaZlebelia gaaqtiurdes gaudabnoebis 

procesi, magram saqarTvelos klimatis meore erovnuli Setyobinebis [7] Tanaxmad 

md. alaznidan wylis moTxovnaze mxolod maSin SeiZleba warmoiSvas problema, 

rodesac Camonadeni Semcirdeba 50 %-iT da amdeniveTi gaizrdeba moTxovna wyalze. 

radganac maSindeli prognoziT Camonadenis aseTi Semcireba navaraudevi ar iyo, 

amdenad wylis moTxovnis mniSvnelovani zrdis SemTxvevaSic ki md. alazanze 

wylis deficiti arc mimdinare saukuneSia mosalodneli [7]. 

albaT aseTi damaimedebeli prognozis gamoa, rom klimatis cvlilebis mesame 

erovnul SetyobinebaSi [8] mdinaris wylis Camonadenis cvlilebis sakiTxi ar aris 

ganxiluli, magram ganxilulia haeris temperaturis, atmosferuli naleqebisa da 

gvalvianobis prognozebi 2071 – 2100 wlebisaTvis. sagangaSoa is, rom md. alaznis 

auzis orive mxareze mosalodnelia naleqebis mniSvnelovani Semcireba da haeris 

temperaturis momateba, rac bunebrivad gamoiwvevs mdinareTa wylianobis 

Semcirebas. 

amrigad klimatis Tanamedrove daTbobisa da anTropogenuri faqtorebis 

moqmedebis Sesafaseblad mdinaris Camonadenze gamokvleulia md. alaznis wylis 

wliuri, maqsimaluri, minimaluri, savegetacio periodisa da calkeuli Tveebis 

xarjebis mravalwliuri dinamika. Sedgenilia maTi saTanado trendebi da 

miRebulia maTi aproqsimaciis gamomsaxveli gantolebebi Sesabamisi SefasebebiT. 

vinaidan wlis sxvadasxva periodSi temperaturisa da naleqebis cvlileba xdeba 

sxvadasxva intensiurobiT, md. alaznis sxvadasxva periodis Camonadenis 

cvlilebis tendenciac gansxvavebulia. 

mdinaris auzis zemo welSi (sof. birkianTan), sadac aRiricxeboda wylis 

bunebrivi Camonadeni (wyalaRebisa da wyalCaSvebis gareSe), mis mravalwliur 

dinamikaSi aRiniSneba saSualo wliuri, saSualo savegetacio periodisa da misi 

calkeuli Tvis maisis, ivnisisa da ivlisis Tvis wylis xarjebis kleba, aprilSi, 

agvistosa da seqtemberSi ki xdeba maTi mateba. 

mdinaris auzis Sua welSi, sadac xdeba aqtiuri wyalmoxmareba (sof. 

SaqrianTan) izrdeba mdinaris saSualo wliuri, savegetacio periodis, agreTve 

aprilis Tvis wylis xarjebi, danarCen TveebSi (ivnisidan oqtombramde ki, rodesac 

izrdeba wyalmoTxovnileba, mdinaris wylis xarjebi mcirdeba). 

yvela es sxvadasxvaoba SeiZleba aixsnas mdinareSi am hidrokveTebamde 

Camdinare Senakadebis wylianobisa da maTi wyalmoxmarebis reJimebis 

sxvadasxvaobiT. magram gansakuTrebiT sayuradReboa is faqti, rom md. alaznis 

orive hidrokveTze mravalwliur WrilSi wylis maqsimaluri xarjebi mcirdeba, 

minimaluri wylis xarjebi ki izrdeba. es gamowveulia ZiriTadad klimatis 

daTbobis pirobebSi zamTarSi myari naleqebis SemcirebiT, ris gamoc mcirdeba 

gazafxulis wyaldidoba da Sesabamisad mcirdeba maqsimaluri xarjebi, romlebic 

ZiriTadad am dros aRiricxeba. 
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mdinareSi wylis minimaluri xarjebis mateba ki, romlebic ZiriTadad 

zamTarSi (ianvar - TebervalSi) aRiricxeba, gamowveulia imiT, rom daTbobis 

pirobebSi zamTarSi myari naleqebis nacvlad zogjer modis Txieri naleqebi, 

romlebic maSinve daubrkoleblad Caedineba mdinareSi da emateba im miwisqveSa 

wylebs, romlebiTac formirdeba minimaluri xarjebi. garda amisa, mdinaris 

minimaluri xarjebis matebis mizezad SeiZleba CaiTvalos agreTve sameurneo 

sawarmoebis mier moxmarebuli wylebis wyalCaSvebebis mateba mdinareSi. 

aRsaniSnavia, rom 2009 wels miRebul [7] klimatis cvlilebis meore erovnul 

SetyobinebaSi gamokvleul iqna md. alaznis wylianobis prognozi, romlis 

mixedviT XXI saukuneSi md. alazanze wylis deficiti ar iyo mosalodneli. amis 

gamo mdinareTa wylianoba aRar iqna ganxiluli 2015 wels miRebul [8] klimatis 

mesame erovnul SetyobinebaSi. masSi Sedgenilia prognozebi haeris temperaturis, 

atmosferuli naleqebisa da gvalvianobisa, romlis mixedviT md. alaznis auzSi 

2071 – 2100 wlebSi mniSvnelovnad Semcirdeba naleqebi, gaizrdeba haeris 

temperatura da gvalvianoba, rac uaryofiTad aisaxeba mdinareTa wylianobaze da 

Semcirdeba sarwyavi wylis resursebi da Sesabamisad mosavlianoba. 

aseTi viTareba metad sayuradReboa da saWiroa saTanadod iqnes Seswavlili 

masTan dakavSirebuli mosalodneli problemebi, raTa SemuSavdes da Catardes 

Sesabamisi prevenciuli RonisZiebebi negatiuri procesebis Serbilebisa da 

zaralis SemcirebisaTvis. maTi gaTvaliswinebiT SesaZlebelia mdinareTa 

arsebuli wylis resursebis racionalurad gamoyenebis swori dagegmareba, 

gansakuTrebiT savegetacio periodSi, sasoflo-sameurneo kulturebis yairaTianad 

rwyvis sawarmoeblad da Sedegad mosavlianobis asamaRleblad, rac metad 

mniSvnelovania qveynis ekonomikisa da mosaxleobis keTildReobisaTvis. 
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Tavi IV. mdinareTa wylis xarjebis saprognozo meTodologia 

4. 1. mTis mdinareTa wylianobis prognozirebis Taviseburebani 

mdinareTa wylis xarjebis prognozireba gansakuTrebiT mTis 

mdinareebze warmoadgens yvelaze rTul problemas hidrologiaSi. 

saqarTvelos mdinareTa reJimi da Camonadenis Tavisebureba ganisazRvreba 

mdinareTa auzebis zedapiris xasiaTisa da klimaturi pirobebis 

sxvadasxvaobiT. rTuli mTiani reliefis pirobebSi, mdinareTa Camonadenis 

formirebaSi did rols TamaSobs auzis zedapiris vertikaluri zonaloba, 

romelic TiToeuli mdinaris auzSi garkveuli TaviseburebebiT gamoirCeva. 

amitom maTi Camonadenis ganawileba sivrcesa da droSi sxvadasxva iqneba. 

amis gamo yoveli mdinaris auzisaTvis SemuSavebul unda iqnes 

individualuri saprognozo meTodi. 

gansakuTrebiT did sirTules qmnis mTebSi mosuli naleqebis 

araTanabari ganawileba. wylis xarjebi mdinareebze formirdeba rogorc 

wvimisa da Tovlis dnobis erToblivi moqmedebiT, aseve mxolod wvimis 

wylebiT dablob raionebSi. maRal mTebSi ki mniSvnelovania nadnobi 

wylebis roli wylis xarjebis formirebaSi. 

mdinaris sazrdoobaSi mniSvnelovani roli ekuTvnis gruntis 

wylebsac, amitom prognozirebis dros aucilebelia maTi gaTvaliswineba 

wina saprognozo periodis mdinaris Camonadenis saxiT. zamTarSi 

daTbobebis dros xdeba Tovlis wylis danakargebi, rac aisaxeba zamTris 

periodis CamonadenSi da amitom prognozirebisas aucilebelia rogorc 

zamTris periodis haeris temperaturebis, ise mdinaris wylis xarjebis 

gaTvaliswineba. 

aRsaniSnavia, rom zamTris daTbobebis dros Tovlis danakargebi ar 

aRiricxeba zamTris naleqebis jamSi, romelic xSirad gamoiyeneba Tovlis 

maragis Sesafaseblad. am mizniT umjobesia gamoviyenoT TovlSi wylis 

maragis mniSvneloba, romelsac Cven Tovlis wyalSemcvelobas vuwodebT. 

mdinaris Camonadenis prognozirebis sakiTxi pirvel rigSi 

damokidebulia hidrometeorologiuri qselis dakvirvebis punqtebis 

raodenobaze, maT ganlagebaze, dakvirvebis rigze, mis sisworeze da rac 

mTavaria maT informaciulobaze. saprognozod SeiZleba mxolod im 

punqtebis gamoyeneba, romlebidanac regularulad miiReba Sesabamisi 

operatiuli informacia. 

mTis mdinareTa auzebSi arsebuli sainformacio meteopunqtebis 

monacemebi ar axasiaTebs maRalmTian pirobebs 2000 m-is zeviT. Tu 

gaviTvaliswinebT, rom gansaxilvel mdinareTa auzebi moicavs ufro 

maRali simaRliTi zonebis teritoriebs, informacia meteorologiuri 

faqtorebisa aRniSnuli meteopunqtebidan ar iqneba maxasiaTebeli 

mdinareTa auzebSi arsebuli pirobebisa da amitom rTuli iqneba maTi 

gamoyenebiT kargi Sefasebis prognozebis miReba. 

amrigad, mTis mdinareebze arsebuli SezRuduli informaciuli 

monacemebi ar asaxavs mdinareTa Camonadenis formirebis realur suraTs da 

amitom ar aris xelsayreli prognozirebisaTvis da SeuZlebelia maRali 
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gamarTlebis prognozebis miReba. cnobili hidroprognozisti e. popovi 

aRniSnavda, rom “dRemde hidrologiaSi arsebuli yvela saprognozo 

meTodi miaxloebiTia” [1]. 
4. 2. prognozirebis zogadi safuZvlebi 

hidrologiuri prognozi aris hidrologiuri movlenis 

winaswarmetyveleba, TviT hidrologia ki ganixilavs wylis resursebs, mis 

ganawilebas, reJims, maxasiaTeblebsa da sxva. hidrologiuri prognozi 

emyareba mdinaris Camonadenis formirebis kanonzomierebebs da aris maTi 

praqtikuli gamoyenebis forma. mdinaris Camonadeni mravalferovani 

geografiuli garemos pirobebSi formirdeba da urTierTdakavSirebuli 

rTuli procesebis kompleqsuri qmedebis Sedegia, romelic atmosferoSi, 

dedamiwis zedapirze, niadagis fenaSi da mdinaris mravalganStoebian 

kalapotis qselSi mimdinareobs. 

hidrologiuri prognozirebis meTodebis SemuSavebas safuZvlad udevs 

procesebis fizikuri analizi da misi saboloo mizania ricxobrivi 

damokidebulebis moZebna, romliTac gaiangariSeba mdinaris reJimis 

garkveuli elementis, magaliTad wylis xarjis (m3/wm) saSualo mniSvneloba 

saprognozo periodis ganmavlobaSi. 

saqarTvelos mdinareebi wliuri sezonebis mixedviT ikvebeba 

sazrdoobis wyaroebis sxvadasxva SefardebiT. imis mixedviT, Tu romeli 

maTgani Warbobs, icvleba Camonadenis reJimi. am cvalebadobis aRwera 

SeiZleba wylis balansis gantolebiT, romelic wlis nebismieri drois 

intervalisaTvis gansaxilvel mdinareebze miaxloebiT ase warmodgeba: 

y = y0 + P + W + Wm - (Zw + Zd + J),   (4. 1) 

sadac y – mdinaris Camonadenia gansaxilveli saprognozo periodisaTvis, y0 

– gruntis wylebis mravalwliuri da sezonuri maragi, P – wvimis wylebi 

kondensaciasTan erTad, W – sezonuri Tovlis nadnobi wylebi, Wm – 

myinvarebisa da maradi Tovlis nadnobi wylebi, Zw, Zd – wvimisa da nadnobi 

wylebis aorTqleba, J – wvimisa da nadnobi wylebis infiltracia. 

aRsaniSnavia, rom swored wylis balansis gantolebis amoxsna 

warmoadgens gansaxilveli periodisaTvis mdinaris Camonadenis 

prognozirebis zogad fizikur safuZvels, magram (4. 1.) gantolebaSi 

Semavali elementebidan mxolod wvima (P) da Tovlis wyalSemcveloba (W) 

izomeba regularulad. gantolebis danarCeni wevrebi ar izomeba da Zalze 

Znelia maTi gamoangariSeba. amis gamo saprognozo meTodikis SemuSavebis 

dros gamoiyeneba Camonadenis gazomil faqtorebTan miaxloebiTi 

korelaciuri kavSirebi, romlebic dgindgeba calkeuli mdinaris auzSi 

mravalwliuri dakvirvebis monacemebis safuZvelze maTematikuri 

statistikis meTodebis gamoyenebiT. aseTi meTodebi fizikur - statistikur 

meTodebad iwodebian [2]. 

mdinaris Camonadenze weliwadis sxvadasxva dros moqmedebs rogorc 

mudmiv moqmedi (reliefi, niadag - mcenareuli safari da sxva), aseve 

cvalebadi faqtorebi (temperatura, naleqi, aorTqleba, infiltracia da 
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sxva). Camonadenis cvalebadoba drois mixedviT ZiriTadad damokidebulia 

swored am cvlad faqtorebze, romlebic misi sazrdoobis wyaroze 

moqmedebs.  

amrigad, saprognozo meTodis SemuSavebis dros udidesi mniSvneloba 

eniWeba sawyis monacemebs. araxelsayrel pirobebSi (mcire dakvirvebis 

qseli an dakvirvebis dabali sizuste) prognozis cdomileba xSirad Zalze 

mniSvnelovania. amitom mdinaris Camonadenis prognozis sizuste, pirvel 

rigSi, ganpirobebulia hidrometeorologiuri qselis dakvirvebis 

monacemebis raodenobiTa da maTi sisworiT. 

 
4. 3. mravalfaqtoriani saprognozo modeli 

mdinaris xarjis sidide damokidebulia mravalricxovan faqtorebze, 

romelTa gamovlena, maTi moqmedebis kanonzomierebis Seswavla did 

siZneleebTanaa dakavSirebuli. hidrologiuri procesebis didi 

araTanabroba, gamowveuli geografiuli garemos araerTgvarovnebiT, da 

agreTve ukiduresad SezRuduli sawyisi informacia qmnis did sirTuleebs 

mravalricxovani moqmedi faqtorebis urTierTkavSiris rTuli procesebis 

garkvevaSi da gvaiZulebs veZeboT miaxloebiTi damokidebulebebi, romlebic 

mxolod ZiriTad faqtorebs iTvaliswinebs. Cvens pirobebSi amis mizezia, 

is, rom mTiani auzis zedapirze TiTqmis yvela simaRliT zonaSi sxvadasxva 

pirobebia, romelTa asaxva ar xdeba saTanado dakvirvebis masalebiT. 

mTis mdinareTa Camonadeni, ZiriTadad formirdeba maRalmTian zonebSi, 

sadac rTuli bunebrivi pirobebis gamo hidrometeorologiur elementebze 

dakvirveba ar xdeba, ris gamoc prognozirebisaTvis saWiro masalebis 

deficitTan gvaqvs saqme. zogierTi mdinaris auzSi sul ar aris 

dakvirvebis punqtebi, zogierTSi ki mxolod erTia da isic iseT zonaSi, 

romelic ar warmoaCens mdinaris Camonadenis formirebis realur suraTs. 

amis gamo mocemuli auzis dasaxasiaTeblad iZulebuli vxdebiT 

gamoviyenoT mezobeli auzis monacemebi. Tumca am SemTxvevaSi saqarTvelos 

calkeul mdinareTa Camonadenis formirebis mkveTri individualobis gamo 

saqme gvaqvs arareprezentatiul monacemebTan. 

aseT pirobebSi gasagebia is sirTuleebi, ris gamoc ver xerxdeba 

ganxilul mdinareTa Camonadenis formirebis im kanonzomierebis dadgena, 

romlebic gamoiyeneba Tnamedrove maTematikur saprognozo modelebSi da 

maT safuZvelze saprognozo meTodebis SemuSaveba. arsebuli dakvirvebis 

masalebi imdenad arasrulyofilad aRweren mdinareTa Camonadenis 

formirebis pirobebs, rom maTi gamoyeneba Camonadenis romelime genetikuri 

saxis saprognozo modelSi gaumarTlebelia. amis gamo saprognozo 

damokidebulebis Sesadgenad viyenebT maTematikuri statistikis meTods – 

empiriul kavSirs Camonadensa da mis maformirebel faqtorebs Soris. 

hidrologiuri procesis mravalfaqtorianobis arsidan gamomdinare, 

misi maTematikuri aRwera SeiZleba mxolod maTematikuri statistikis 

daxmarebiT. amitom statistikuri meTodi xSir SemTxvevaSi erTaderTi 

saSualebaa saprognozo damokidebulebis dasadgenad. maTematikuri 
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statistika aris dakvirvebaTa monacemebis safuZvelze optimaluri amoxsnis 

mecniereba, sadac gamoiyeneba maTematika, magram wamyvani mainc logikaa. 

logika ayenebs meTodologiur problemas, mimarTulebas aZlevs mis 

amoxsnas da akontrolebs mis sargeblianobas. 

amrigad mdinareTa Camonadenis faqtorebis simravle, maTi 

urTierTqmedebis sirTule da maTi ricxviTi aRricxvis SeuZlebloba 

gvaiZulebs, rom prognozirebis dros gamoviyenoT statistikuri modeli 

mxolod im faqtorebis gaTvaliswinebiT, romlebic eqvemdebarebian 

standartul dakvirvebebs da romelTa Sesaxeb arsebobs informacia 

operatiuli prognozebis gacemis dros. aseTi principiT miRebul 

saprognozo modelSi [3] prediqtantsa da prediqtorebs Soris arsebuli 

statistikuri kavSiri ase gamoisaxeba: 

Qt+T = f (Pt, t, Wt, Qt),    (4. 2) 

sadac Qt+T – mdinaris saprognozo xarjia (m3/wm), t – prognozis Sedgenis 

droa, T – saprognozo periodis xangrZlivoba (drouloba), f – gardamqmneli 

funqcia, Pt – haeris saSualo temperatura (C), Wt – Tovlis wyalSemcveloba 

(mm), Qt – mdinaris wylis xarji (m3/wm) t droSi. 

es faqtorebi aris mTavari, realuri, magram arapirdapiri maCveneblebi 

Camonadenis odenobisa. TiToeuli faqtori umjobesia davanawevroT 

calkeuli periodebis maCveneblebad, radgan isini sxvadasxvanairad 

moqmedeben saprognozo Camonadenze. magaliTad savegetacio periodis 

Camonadenze sxvadasxvanairad moqmedebs Semodgomaze, zamTarSi da 

gazafxulze mosuli naleqebi, amitom maTi erT jamad warmodgena ar iqneba 

gamarTlebuli. amasTan dakavSirebiT, Tu (4. 2.) gamosaxulebaSi TiToeuli 

elementis mniSvnelobebs SevitanT calkeuli periodebis mixedviT da maT 

davumatebT saprognozo (T) periodis naleqebsa da haeris temperaturas, 

miviRebT gafarToebul saprognozo models: 

Q t+T = f (t0,  t0, Q t0,  t0 +1,  t0 +1, Q t0 +1 , …      

    …t -1, t -1, Wt -1, Qt -1, t ,  t, Wt , Q t , T , PT ),   (4. 3) 

sadac t0 – faqtorebis aTvlis sawyisi droa. 

amrigad saprognozo meTodikis SesamuSaveblad viyenebT statistikur 

models, romelSic kompleqsurad ganixileba mTavari 

hidrometeorologiuri faqtorebi, rac saSualebas iZleva aRvricxoT maTi 

erToblivi moqmedeba mdinaris Camonadenze. faqtorebis danawevrebiT 

gaTvaliswinebulia hidrometeorologiuri elementebis dinamikis moqmedeba 

mdinaris momavali Camonadenis odenobaze. aseTi modeli saSualebas iZleva 

konkretul SemTxvevaSi, gamoviyenoT mxolod calkeuli elementebi. 

magaliTad, mxolod adreuli informaciis gaTvaliswinebiT, SeiZleba 

gaizardos saprognozo drouloba, xolo Tu bolo periodis faqtorebs 

gamovaklebT, SeiZleba miviRoT prognozebi amindis prognozis gareSe. 

garda amisa, aseTi mravalfaqtoriani saprognozo modeli saSualebas 

iZleva Tavidan aviciloT is cdomilebebi, romelsac uSvebdnen adreul 

saprognozo meTodikebSi, sadac 1 an 2 faqtorian grafikul 
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damokidebulebebze, sxva faqtorebis gauTvaliswineblobis mizeziT, xSirad 

ugulebelyofdnen gadaxril wertilebs, riTac saprognozo Sefasebis 

kriteriumi umjobesdeboda, magram mcirdeboda maTi saimedooba. 

(4. 3) saprognozo modeli aris zogadi saxe wlis yvela periodis 

Camonadenisa. konkretuli saxis saprognozo modelis Sedgena xdeba am 

gamosaxulebis sxvadasxva modifikaciiT, saprognozo Camonadenis 

formirebis procesis fizikuri analizis Sedegad im informaciis 

gaTvaliswinebiT, romelic gvaqvs operatiuli prognozebis Sedgenisas. ase 

dgeba calkeuli periodis saprognozo modeli savegetacio, kvartaluri da 

Tviuri wylis xarjebis prognozirebisaTvis. ase magaliTad, savegetacio 

periodis Camonadenis prognozirebisaTvis procesis fizikuri analizisa da 

maformirebeli faqtorebis gaTvaliswinebis safuZvelze Sedgenil iqna 

Semdegi saprognozo modeli: 

  QIV-IX = f(QVII-IX, PIX-X, QX, X-XI, QXII, PXI-I, QII, 

    WII, QXII, XII, WIII, III, PIII, QIII, IV, PIV ),     (4. 4) 
sadac qveda indeqsebiT aRniSnulia faqtorebis saangariSo periodebi 

Tveebis mixedviT. kerZod aq VII-dan XII-mde wina wlis, xolo I-dan IV-mde 

saprognozo wlis Tveebis monacemebia. 

 
4. 4. optimaluri saprognozo modelis SerCeva 

prognozebSi statistikuri meTodis gamoyenebis dros yvelaze mTavari 

da rTulia iseTi informaciuli faqtorebis SerCeva, romlebic srulad 

warmoadgenen saprognozo movlenas. prognozebis praqtikuli gamoyenebac 

didadaa damokidebuli prediqtorebis optimaluri sistemis SerCevaze. 

rogorc miRebuli saprognozo (4. 4) modelidan Cans, moqmedi 

cvladebis raodenoba m > 10. amdeni argumentis Setana saprognozo 

damokidebulebaSi ar iqneba gamarTlebuli arc praqtikuli gamoyenebis 

TvalsazrisiT, didi informaciis saWiroebis gamo, da arc Teoriulad, 

radgan prediqtorebis raodenobis zrdasTan erTad, saprognozo 

gantolebis mdgradoba mcirdeba [4] da izrdeba albaToba maRali 

korelaciis koeficientis SemTxveviTobisa [5]. saprognozo prediqtorebis 

raodenoba (m) damokidebulia rigis sigrZeze (N). literaturaSi ar aris 

miTiTeba maT optimalur Tanafardobaze, cnobilia, rom daculi unda iyos 

piroba m < < N [6]. praqtikaSi [7] kriteriumad miRebulia Sedareba (m / N) ≤ (1 

/ 10). saprognozo gantoleba ufro saimedoa maSin, rodesac is miRebulia m 

da N ricxvebis didi mniSvnelobebiT. amis gamo, Cveni mizania yvela 

savaraudo faqtoridan SeirCes yvelaze optimaluri naerTi prediqtorebisa, 

riTac SesaZlebeli iqneba maRali Sefasebis prognozebis miReba. 

prognozirebis praqtikaSi [8, 9] prediqtorebis optimalur raodenobad 

iTvleba is, romelic saprognozo cdomilebas minimalurs gaxdis. am 

principis Tanaxmad Cven vemxrobiT minimaluri odenobis cvladebis 

gamoyenebas, raTa prognozebis Sesadgenad naklebi informacia iyos saWiro, 

rac Cvens pirobebSi gansakuTrebiT problematuria. 
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dReisaTvis ar arsebobs erTiani meTodi prediqtorebis optimaluri 

sistemis SesarCevad da Sesafaseblad. aris ramdenime xerxi. aRsaniSnavia, 

rom yovel maTgans aqvs garkveuli upiratesoba da warmatebiT gamoiyeneba 

konkretul SemTxvevaSi. Cven gamoviyeneT sxvadasxva xerxis kombinacia, 

ZiriTadad “gacxrilvis” meTodi [7, 13, 14], magram aq romelime prediqtoris 

araswor SerCevas, xSirad moyveba xolme sxva danarCeni mcdari 

prediqtorebic, rasac mivyavarT did cdomilebamde. es xdeba imis gamo, rom 

argumentebis SerCeva xdeba subieqturad. am naklis Tavidan acilebis 

mizniT saprognozo Camonadenis procesis fizikuri analizis safuZvelze 

SerCeuli argumentebis Sesafaseblad gamoviyeneT maTematikur statistikaSi 

cnobili g. aleqseevis [15], r. fiSerisa da stiudentis [4, 16] kriteriumebi. 

amis sarealizaciod gamoviyeneT Cven mier Sedgenili kompiuteruli 

programa [17], romelSic erTdroulad SeiZleba ganvixiloT m = 18 cvladis 

monacemebi, romelTagan TiToeulis dakvirvebis rigis sigrZe SeiZleba iyos 

N = 500. e.i. ganxilul monacemTa maqsimaluri moculoba Seadgens m ∙ N = 

9000. prediqtorebis SerCevis mizniT ganisazRvreba korelaciis 

koeficientebis matrica, romelic gviCvenebs cvladebs Soris kavSirs. 

imisaTvis, rom Tavi avaridoT mcdar korelacias sakvlev elementsa da mis 

ganmsazRvrel argumentebs Soris, saWiroa dublirebuli argumentebis 

gamovlena. amisaTvis ganvixilavT samkuTxa korelaciur matricas: 

     r12, r13, r14, …, r1m, 

            r23, r24, …, r2m, 

           r34, …, r3m,   (4. 5) 

           ……, 

            rm-1, m. 

 

dublirebuli argumentebis ganmsazRvreli kriteriumia utoloba [15]: 

│r jk│ > 1 – 2 rjk ,   (4. 6) 

 (4. 6) utolobis SemTxvevaSi gantolebaTa sistema sustadaa 

uzrunvelyofili da saWiroa romelime j an K argumentis gamoricxva. 

amisaTvis ganixileba korelaciis kerZo koeficientebi (r0, r01, r02, . . . , r0 m ) da 

gamoiricxeba K argumenti. Tu 

r jk  <  r oj    (4. 7) 
aseT SemTxvevaSi miiReba SedarebiT mdgradi gantolebaTa sistema. 

prediqtorebis SerCevis meore etapze ganvixilavT argumentebis 

darCenil sistemas da viyenebT mravalbijiani gacxrilvis meTods. am 

SemTxvevaSi korelaciis koeficientebis mixedviT SeirCeva pirveli 

“saukeTeso” prediqtori X1, romelic iZleva korelaciis koeficientis 

udides mniSvnelobas X0 prediqtantTan. Semdeg darCenilebTan ganixileba 

regresiis gantoleba da SeirCeva is meore “saukeTeso”, romelic pirvelTan 

erTad sakvlev elementTan kavSirSi 

X0 = f (X1 , X2) ,   (4. 8) 
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iZleva yvelaze didi mravlobiTi korelaciis koeficients. Semdeg am or 

“saukeTesos” davakavSirebT calkeulad danarCen argumentebTan, imave 

principiT SevarCevT mesame “saukeTesos” da a.S. 

 

cvladebis statistikuri 

rigebi 
 

cvladebis statistikuri 

rigebi 

 

sxvadasxva periodis 
monacemebis angariSi 

 

saprognozo argumentebis 
formireba 

 

klebadi rigebi da maTi 
uzrunvelyofa 

 

statistikuri maxasiaTeblebis 
gaangariSeba 

 

korelaciuri analizi 

 

argumentebis wvlilis 
gansazRvra 

 

dublirebuli da araefeqturi 

argumentebis gamovlena 

 

mravalbijiani gacxrilva 
 

nax. 4. 1.  cvladebis statistikuri analizisa da optimaluri saprognozo 

modelis Sesadgeni algoriTmis saerTo sqema. 
 

4. 5. saprognozo gantolebaTa dadgena da Sefaseba 

mravalbijiani gacxrilvis Sedegad miRebuli optimaluri saprognozo 

modelebis Sedgenis Semdeg saprognozo gantolebaTa gansazRvrisa da maTi 

SefasebisaTvis gamoyenebul iqna Cven mier Sedgenili kompiuteruli 

programa [19], romlis Tavdapirveli algoriTmis Sesaxeb cnobebi 

mocemulia [3] SromaSi. SemdgomSi es programa iqna srulyofili [20] da 

modificirebuli personaluri kompiuterisaTvis. 
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mravalfaqtoriani damokidebulebis yvela SesaZlebeli variantis 

kvlevis mizniT gamoyenebulia faqtorTa sistemis mravalbijiani pirdapiri 

da Sebrunebuli gaSla, ris Sedegadac erTdroulad ganisazRvreba da 

fasdeba mravalfaqtorian damokidebulebaTa ori saprognozo sistema. 

Y l = f (X1); 

    Y ll = f ( X1, X2); 

    Y lll = f (X1, X2, X3);    (4. 9) 

    . . . . . . . . . . . . . . . . . . .   

Y(m)  = f (X1, X2, X3, …, Xm ). 

   Y l = f (Xm); 

   Y ll = f (Xm, Xm -1); 

   Y lll = f (Xm, Xm -1, Xm -2);    (4. 10) 

   . . . . . . . . . . . . . . . . . . . . . . . 

Y(m)  = f (Xm, Xm -1, Xm -2, …, X1). 

aseTi meTodis gamoyeneba saSualebas iZleva gamovikvlioT 

prediqtorebis raodenobis Semcirebis SesaZlebloba. garda amisa, Tu 

sawyis elementebad SevitanT adreuli informaciis Semcvel faqtorebs, 

xolo momdevno adgilebze movaTavsebT ufro gviandeli informaciis 

prediqtorebs, rogorc amas moiTxovs zogadi mravalfaqtoriani 

saprognozo modeli (4. 4), maSin erTdroulad prognozebis sizustis 

amaRlebis garda, SeiZleba gamokvleul iqnas droulobis gazrdisa da 

amindis prognozis gareSe Camonadenis prognozirebis SesaZlebloba. 

saprognozo damokidebulebis kvlevisas mTavaria kavSiris formis 

dadgena da gantolebis parametrebis gansazRvra. bunebrivi procesebis 

aRwerisas yvelaze xSirad viyenebT wrfiv da mrudxazovan 

damokidebulebebs. swored amitom, saangariSo programis mixedviT 

gamoiTvleba mravalfaqtoriani damokidebulebis rogorc wrfivi: 

Y = a0 + a1 X1 + a2  X2 + a3 X3 + . . . + am Xm ,  (4. 11) 

ise mrudxazovani xarisxobrivi funqcia: 

Y = a0 , 
m321

X X, X,X 321

aaaa
m,...,  ,     (4. 12) 

sadac a0 - gantolebis Tavisufali wevria, a1, a2, a3, . . . . , am – gantolebis 

parametrebia. 

     Semdeg ganisazRvreba saprognozo gantolebebi, romlebic 

sworxazovani damokidebulebis aRwerisas aseT saxes Rebulobs: pirdapiri 

gaSlis dros 

Yl = a a0 1
l l+  X1 ; 

  Yll = a a0 1
ll ll+  X1  + a 2

ll
 X2 ; 

  Ylll = a a0 1
lll lll+  X1  + a 2

lll
 X2  + a 3

lll
 X3 ;   (4. 13) 

  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 

  Y(m) = a a0 1
(m) lll+  X1  + a 2

lll
 X2  + . . . + 

(m)

ma  Xm , 

Sebrunebuli gaSlisas ki 
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  Yl = a a0 1
l l+  Xm ; 

  Yll = a a0 1
ll ll+  Xm  + a 2

ll  Xm -1 ; 

  Ylll = a a0 1
lll lll+  Xm  + a 2

lll  Xm -1  + a 3
lll  Xm - 2 ;   (4. 14) 

  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 

Y(m) = (m)

1

(m)

0 aa +  Xm  + 
(m)

2a  Xm -1  + . . . + 
(m)

ma  X1 . 

saprognozo gantolebaTa gansazRvris Semdeg yvela variantisaTvis 

gamoiangariSeba SefasebaTa kriteriumebi hidrologiuri prognozebis 

saTanado “darigebis” [26] mixedviT. prognozebis dasaSvebi cdomileba: 

 = 0,674 
1N

)( 2

1
1

−

−
=
 yy
n

i  ,    (4. 15) 

sadac y  saprognozo elementis maTematikuri lodinia (saSualo). 

saprognozo damokidebulebaSi gadaxraTa variaciis dasaxasiaTeblad 

gamoiTvleba prognozebis saSualo kvadratuli cdomileba: 

   S = 
KN

)( 2

1

l

−

−
=
 ii

n

i
yy

 ,     (4. 16) 

sadac yi sakvlevi elementis faqtobrivi mniSvnelobebia, l

iy  – saprognozo 

gantolebiT miRebuli mniSvnelobebi, K – saprognozo gantolebaSi 

prediqtorebis raodenoba. 

saprognozo damokidebuleba iTvleba efeqturad da misi gamoyeneba 

mizanSewonilia praqtikaSi, Tu prognozis saSualo kvadratuli cdomileba 

(s) naklebia saprognozo Camonadenis faqtobrivi mniSvnelobis gadaxraze 

misi normidan (). amis Sesafaseblad miRebulia maTi Sefardeba (s/), 

romelic erTdroulad axasiaTebs rogorc saprognozo meTodikis 

saimedoobas, aseve mis efeqturobas. is aris saprognozo damokidebulebis 

Sefasebis mTavari kriteriumi. [21]-is mixedviT grZelvadiani prognozebis 

SemTxvevaSi, rodesac N ≥ 25 meTodika kargia, Tu s/ ≤ 0,50, Tu s/ = 0,50 ÷ 

0,80, meTodika damakmayofilebelia, xolo rodesac s/ ≥ 0,80, maSin 

prognozi aradamakmayofilebelia da is SeiZleba gaices mxolod 

konsultaciis saxiT. 

prognozi iTvleba gamarTlebulad, rodesac misi gadaxra faqtobrivi 

mniSvnelobidan naklebia dasaSveb cdomilebaze (). saprognozo 

damokidebulebis sizuste ganisazRvreba dasaSvebi cdomilebis 

uzrunvelyofiT, romelic gamoixateba procentebiT: 

P = ~ n / N ` · 100% ,     (4. 17) 

sadac n im SemTxvevebis raodenobaa, romelTa gadaxra ar aRemateba 

dasaSveb cdomilebas (). sizustis mTavari maxasiaTebelia korelaciuri 

Sefardeba: 
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 = 1− s2

2
 .      (4. 18) 

[21] darigebis mixedviT saprognozo damokidebuleba kargia, Tu 

korelaciuri Sefardeba  ≥ 0,87, Tu misi mniSvneloba 0,86 – 0,60 

farglebSia, maSin is damakmayofileblad SeiZleba CaiTvalos. 

miRebuli saprognozo damokidebulebis ufro zusti SefasebisaTvis, 

iangariSeba agreTve korelaciis koeficienti (r) saprognozo elementis 

faqtobriv da prognozul mniSvnelobebs Soris. 

garda amisa, saangariSo programiT [20] yvela saprognozo 

gantolebisaTvis iangariSeba saprognozo mniSvnelobebi, maTi gadaxrebi 

faqtobrividan, am gadaxrebis klebadi rigebi da maTi uzrunvelyofa, 

agreTve prognozebis albaTuri mniSvnelobebi da maTi ekonomikuri 

efeqturoba. nax. 4. 2. –ze mocemulia zemoT aRwerili programis 

algoriTmis saerTo sqema. 

saprognozo gantolebaTa 
Sefasebis kriteriumebi  

 

faqtobrivi da prognozuli 
mniSvnelobebi 

 

gadaxrebi faqtobrivi 
mniSvnelobebidan 

 

gadaxrebis klebadi rigebi da 
maTi uzrunvelyofa 

 

albaTuri prognozebis 
elementebi 

          

   saprognozo modelis prediqtantisa 
da prediqtorebis monacemebi  

   

      

   

 

  

 

             

  mravalbijiani 
pirdapiri gaSla 

  mravalbijiani 
Sebrunebuli gaSla  

 

    

   

 

  

 

   
          

   prediqtorebis determinirebuli 
wvlilebi  

   

      

     

 

    
          

   mravalfaqtorian gantolebaTa 
parametrebi  

   

      

nax. 4. 2. saprognozo damokidebulebaTa gansazRvrisa da Sefasebis 

algoriTmis saerTo sqema 
 

Tavi V. md. alaznis wylis xarjebis grZelvadiani prognozireba 
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sarwyavi sistemebis momsaxurebisaTvis 

5. 1. savegetacio periodis saSualo wylis xarjebis prognozebi 

aRmosavleT saqarTvelos mSrali havis pirobebSi mcenareTa aqtiuri 

vegetaciis dros (aprilidan seqtembramde) uxvi mosavlis ganmapirobebelia 

savargulebis sarwyavi wyliT uzrunvelyofa. imisaTvis, rom ekonomikurad da 

racionalurad warimarTos am dros mdinareTa wylis resursebis xarjva, saWiroa 

maTi momavali odenobis prognozireba. 

savegetacio periodis Camonadenis prognozireba, gansakuTrebiT 

mniSvnelovania Sua aziis mdinareebisaTvis, sadac zafxulSi aRiniSneba TiTqmis 

sruli simSrale, ris gamoc xSirad mosavali nadgurdeba. amitom am mxaris 

mdinareTaTvis mravali saprognozo meTodia SemuSavebuli cnobili mecnierebis 

mier [1-7]. 

wylis balansis gantolebis mixedviT savegetacio periodis Camonadeni (yv) 

ase warmodgeba: 

y3 = y0 + (W – Z0) + (Pg – Zz) + (Pz – Zz) + ym + Ug + Uz,  (5. 1) 

sadac y0 – saSualo mravalwliuri miwisqveSa Camonadenia, W – Tovlis 

wyalSemcveloba, Z – Tovlis nadnobi wylebis aorTqleba, Pg, Pz – atmosferuli 

naleqebi mosuli gazafxulze da zafxulSi, ym – myinvaruli wylebi, Ug – wylis 

danaxarji miwisqveSa wylebis Sevsebaze gazafxulze, Uz – miwisqveSa wylebis 

modena zafxulSi. 

am gantolebaSi faqtobrivad Semavali sidideebis umravlesoba ar 

aRiricxeba. operatiuli prognozebis Sedgenis dros (martis TveSi) faqtobrivad 

mxolod ori sidide y0 da W aris cnobili. 

aRmosavleT saqarTvelos mdinareTaTvis XX s-is 60-ian wlebSi l.loskutova - 

gegelaSvilis mier SemuSavebuli iqna saprognozo meTodikebi [8-10], romelTa 

mixedviTac aigo savegetacio periodis Camonadenis grafikuli damokidebulebebi 

atmosferul naleqebTan agvistodan martis CaTvliT: 

QIV-IX  = f (PVIII-III)     (5. 2) 

maTi Sefaseba s/ = 0,50 - 0,80-is farglebSi miRweuli iyo zogjer grafikebze 

gadaxrili wertilebis gamoricxvis Sedegad. Semdgom, 30 wliani dakvirvebis rigis 

damatebiT Cven mier SemuSavebul iqna axali saprognozo meTodebi [11-14]. 

gansaxilvel mdinareTa auzebSi savegetacio periodis Camonadenis 

formirebis pirobebisa da arsebuli informaciis mixedviT, savegetacio periodis 

Camonadenis saprognozod SeiZleba Sedges Semdegi saxis damokidebulebebi:  

QIV-IX = f (PX-XI, QXII-II, XII-II, PXII-II, III, Q2.III, W20/III),  (5. 3) 

QIV-IX = f (PVIII-XI, QI, II, PXII-II, QII, III, WH, Q2.III)   (5. 4) 

konkretulad romelime mdinaris Camonadenis prognozis Sesadgenad vatarebT 

saTanado analizs da vadgenT im faqtorebis krebuls, romlebic ganapirobeben 

Camonadenis sidides. maTi erTdrouli ganxilvis Sedegad SevadgineT savaraudo 

faqtorebis krebuli: 

QIV-IX = f (QXI-I, PXII-II, W28/II, QII, XII-II, 
1800

1900W , PIII, QIII.2, III),  (5. 5) 

nax. 5. 1-ze mocemulia md. alaznis Camonadenis miRebuli kavSirebi 

atmosferul naleqebTan. rogorc irkveva savegetacio periodis Camonadeni sustad 

ukavSirdeba prognozis wina periodis faqtorebs, amitom ar unda velodoT maTze 

dayrdnobiT kargi saprognozo kavSirebis miRebas. 
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nax. 5. 1. savegetacio periodis Camonadenisa (QIV-IX) da atmosferul naleqebs 

(P) Soris korelaciis koeficientebi md. alazanze 

 

IV TavSi aRwerili saprognozo meTodologiis gamoyenebiT, saangariSo 

hidrokveTebisaTvis SerCeul iqna savegetacio periodis Camonadenis saprognozo 

gantolebebi, romlebic mocemulia 5. 1 cxrilSi. md. alazanze – sof. SaqrianTan 

miRebuli saprognozo gantolebebis SefasebaTa kriteriumebi dabalia (s/ = 0,90 - 

0,84, P = 50 – 52 %), rac ZiriTadad gamowveulia zemo alaznis sarwyavi sistemebis 

moqmedebiT, mdinaris bunebrivi Camonadeni am hidrokveTamde ukve didi odenobiT 

ixarjeba sarwyavad, romlis aRricxva Zalian rTulia da ver xerxdeba. 

hidrokveTSi izomeba mxolod morwyvaze daxarjulidan narCeni Camonadeni, 

romelic sustad ukavSirdeba mis maformirebel faqtorebs.  

cxrili 5. 1.  mdinareTa savegetacio periodis (aprili-seqtemberi) saSualo 

xarjebis (m3/wm) saprognozo gantolebebi da maTi Sefasebebi 

dasaS. 
cdom. 

 m3/wm 
saprognozo gantolebebi 

SefasebaTa 
kriteriumebi 

S/ P% r Э% 

md. alazani - s.birkiani 
3,31 QIV-IX = 0,001PXI-I + 0,92Q3.III - 0,73III + 0,04P1.III+ 10,5 0,80 52 0,63 55 

“ QIV-IX = 0,58Q3.III – 0,84IV  + 20,9 0,76 56 0,66 59 

“ QIV-IX = 0,039P2.I + 0,60Q3.III – 0,75IV + 10,52 0,72 61 0,72 61 

md. alazani - s.Saqriani 
9,74 QIV-IX = 0,177P3.11 – 0,022W1250 + 0,13P1V + 45,11  0,90 52 0,52 55 

“ QIV-IX = 0,298Q3.1 – 2,33III + 0,11PIV+ 45,40  0,88 67 0,58 67 

“ QIV-IX = 0,48Q11 + 0,27P3II – 0,53Q1.III + 0,088PIV+ 44,5 0,84 68 0,63 65 
 

rogorc cxrili 5. 1-dan irkveva savegetacio periodis Camonadenis prognozi 

gaicema martis TveSi sof. birkianTan aprilis Tvis haeris temperaturis gaTvalis-

winebiT, xolo sof. SaqrianTan ki aprilis Tvis naleqebis gaTvaliswinebiT. maT 

gareSe ki SeiZleba gaices prognozebi mxolod konsultaciis saxiT. 
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vinaidan amindis prognoziT jer-jerobiT ver xerxdeba momavali Tvis haeris 

temperaturisa da atmosferuli naleqebis raodenobrivi gansazRvra, amitom 

mdinaris savegetacio periodis Camonadenis prognozebis Sedgenis dros 

saangariSo gantolebebSi gaTvaliswinebul unda iqnes maTi saSualo 

mravalwliuri mniSvnelobebi. 

amrigad 6 Tvis xangrZlivobis prognozebis gamoyeneba praqtikaSi da kerZod 

aRniSnuli prognozebiT iseTi mniSvnelovani obieqtebis momsaxureba, rogoricaa 

alaznis sarwyavi sistemebi, saSualebas mogvcems wylis resursebis racionaluri 

xarjviT ramdenadme gaizardos sasoflo – sameurneo kulturebis mosavlianoba, 

eleqtroenergiis gamomuSaveba da wyalmomarageba. 

5. 2. kvartaluri wylis xarjebis prognozebi 

tradiciulad wyalsameurneo obieqtebis muSaobis dagegmva xdeba wlis 

sxvadasxva periodisaTvis. maT Sorisaa kvartaluri dagegmva. amitom sarwyavi 

miwaTmoqmedebisaTvis arsebuli wylis resursebis racionalurad gamoyenebis 

dagegmarebis mizniT, garda mTliani savegetacio periodisa (IV – IX) aucilebelia 

agreTve misi calkeuli II (aprili – ivnisi) da III (ivlisi – seqtemberi) kvartlis 

wylis xarjebis prognozireba. 

gasuli saukunis 60-ian wlebSi l. loskutovam [10] aRmosavleT saqarTvelos 

mdinareTa II da III kvartlebis CamonadenisaTvis SeimuSava Semdegi saxis 

saprognozo grafikebi: 

,  S, f  Q    ,  X f  Q t 







=








=  +−−

II

XI
VIIV

III

VIII
VIIV    (5. 6) 

, X  f  Q    , )Q( f  Q 
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VI

XI
IXVIIVIXIIIV     (5. 7) 

sadac X – naleqebia, S – Tovlis maragi, t – haeris temperatura. 

es damokidebulebebi Sedgenili iyo XX saukunis 50-iani wlebis monacemebiT 

da Sefasebulia gadaxrili wertilebis ignorirebiT. SemdgomSi Cven mier [11, 17 – 

22] axali monacemebis damatebiT moxda saqarTvelos mTavar mdinareTa kvartaluri 

wylis xarjebis saprognozo meTodikebis SemuSaveba. aseTi kvlevis gansakuTrebu-

li aucilebloba Seiqmna md. alaznis wylianobis prognozirebisaTvis savegetacio 

periodSi, rodesac piks aRwevs moTxovnileba sarwyav wyalze. 

am mizniT gamokvleul iqna mdinaris orive (birkiani da Saqriani) hidrokveTis 

kvartaluri wylis xarjebis kavSirebi wina periodis sxvadasxva faqtorebTan 

(TovlSi wylis maragi, atmosferuli naleqebi, haeris temperatura, mdinaris 

wylianoba). saprognozo metodologiis (Tavi IV) mixedviT SerCeul iqna sakvlevi 

Camonadenis ZiriTadi ganmsazRvreli prediqtorebi da Sedga optimaluri 

saprognozo modelebi 3 – 4 faqtoris monawileobiT. maTi saTanado kvlevis 

Sedegad SeirCa saukeTeso variantebi mravalfaqtoriani gantolebebisa. 

SerCeuli saprognozo gantolebebi Sesabamisi SefasebebiT mocemulia   5. 2. 

cxrilSi. misi analizi gviCvenebs, rom orive hidrokveTSi II kvartlis prognozebi 

gamoirCeva Tavisi sizustiT, rac metad mniSvnelovania, radgan swored am 

kvartalSi xdeba mdinareze gazafxulis maRali wyaldidobis gavla, romelic 

xSirad safrTxes uqmnis garemosa da mosaxleobas. amitom maT prognozebs ormagi 

daniSnuleba aqvT. 

aRsaniSnavia, rom sof. birkianTan orive kvartlis prognozebi gaiangariSeba 

amindis prognozis gareSe, sof. SaqrianTan ki III kvartlis wylis xarjebis sap-

rognozod aucilebelia ivlisis Tvis I dekadaSi mosuli naleqebis gaTvaliswine-
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ba. im SemTxvevaSi, Tu ar iqneba cnobili amindis prognoziT ivlisis Tvis naleqe-

bis raodenoba, maSin saangariSod gamoiyeneba maTi saSualo mravalwliuri mniS-

vneloba. 

rogorc cxr. 5. 2-dan irkveva, SemuSavebuli prognozebis gamoyenebiT miRebu-

li ekonomikuri efeqti 10 – 35 %-iT aWarbebs saprognozo xarjis normis gamoyene-

biT miRebul efeqts. amitom SeiZleba iTqvas, rom 3 – 4 Tvis xangrZlivobis mdina-

ris wylis xarjebis prognozebis gamoyeneba praqtikaSi sarwyavi sistemebisa da 

arxebis momsaxurebis mizniT, iZleva saSualebas md. alaznis wylis arsebuli re-

sursebis racionalurad xarjvisa da safuZvliani dagegmareba – daregulirebiT 

sagrZnoblad gaizardos sasoflo – sameurneo kulturebis mosavali. es progno-

zebi aseve did sargeblobas moutans agreTve wyalmomaragebisa da eleqtroenergi-

is obieqtebs, raTa maT sworad warmarTon wylis resursebis gadanawileba 

sxvadasxva daniSnulebiT. 

 

cxrili 5. 2.  mdinareTa saSualo kvartaluri xarjebis (m3/wm) saprognozo 

gantolebebi da maTi Sefasebebi 

dasaS. 

cdom. 

 m3/wm 

saprognozo gantolebebi 
SefasebaTa kriteriumebi 

S/ P% r Э% 

md. alazani - s. birkiani 

4,38 QIV-VI = 0,04 PI + 1,18 Q3.III + 11,8 0,71 70 0,72 68 

“ QIV-VI = 0,03 PI + 1,13 Q3.III + P 0,13.II + 11,1 0,65 73 0,72 68 

3,35 QVII-IX = 0,21 Q2.VI – 1,05 VI + 25,3 0,79 60 0,63 65 

“ QVII-IX = 0,18 Q2.VI  - 0,97 VI + 0,01 PIV + 23,3 0,79 62 0,65 65 

md. alazani - s. Saqriani 

12,9 QIV-VI = 0,36 P2.III  - 5,19 III  + 69,2 0,79 63 0,65 60 

“ QIV-VI = 0,34 P2.III - 3,36 III  + 0,12 W1250  - 58,4 0,73 71 0,72 63 

9,88 QVII-IX = 0,20 Q1.VI + 0,20 P1.VII - 0,29 QIII + 25,1    0,76 70 0,67 65 

“ QVII-IX = 0,12 Q1.VI + 0,19 PI.VII - 0,34 QIII  + 0,13 Q3.V + 22,4 0,73 75 0,71 69 

 

5. 3. Tviuri wylis xarjebis prognozebi 

mdinareTa Tvis xarjebis prognozireba aucilebelia energetikis, soflis me-

urneobis, wyalmomaragebisa da sxva dargebis dagegmvisa da momsaxurebis mizniT. 

mTis mdinareTa Tvis xarjebis prognozireba rTuli problemaa, radgan TiToeuli 

Tvis Camonadenis formireba xdeba sxva Tveebisagan gansxvavebul hidrometeorol-

ogiur pirobebSi, amitomac yvela TvisaTvis calkeulad unda moxdes maTi 

saSualo wylis xarjebis individualuri saprognozo meTodikebis SemuSaveba. 

saqarTvelos mdinareTa wylis Tviuri xarjebis prognozebis SemuSaveba 

daiwyo XX saukunis 50-ian wlebSi. saprognozo grafikebze momavali Tvis saSualo 

xarjebi dakavSirebuli iyo wina Tvis saSualo an minimalur xarjebTan, ukve 

xSirad ki mesame dekadis an mexuTe pentadis saSualo an minimalur xarjebTan. 

mxolod aprilisa da maisisaTvis gamoiyeneboda zamTris naleqebi an Tovlis 

maragi. im SemTxvevaSi Tu ar miiReboda damakmayofilebeli Sefasebis prognozebi, 

maSin damatebiT ganixileboda meore faqtori: wina an saprognozo Tvis naleqebi 

an haeris temperatura.am dros xSiri iyo SemTxveva gadaxrili wertilebis 

ignorirebisa, rac amcirebda maT saimedoobas. 

aRmosavleT saqarTvelos mdinareebis Tviuri xarjebis prognozirebaSi didi 

wvlili miuZRviT l. loskutovas [8, 10], v. ruxaZes [25], l. sidorovas [24] da sxva. 
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l. loskutovam SeimuSava saprognozo meTodikebi savegetacio periodis Tvis 

xarjebisaTvis [8], romlebSic gazafxulis TveebisaTvis agebul iqna Semdegi saxis 

grafikuli kavSirebi: 

Qn = f ( X n-1,  t n-1)    (5. 8) 

sadac  t n-1 – wina Tvis haeris temperaturis normidan gadaxraa. zafxulis 

TveebisaTvis avtorma argumentebad gamoiyena wina Tvis minimaluri an mesame 

dekadis wylis xarjebi. 

SemdgomSi saqarTvelos mTavar mdinareTaTvis Cven mier monacemebi Seivso 1991 

wlamde arsebuli masalebiT da moxda saprognozo damokidebulebaTa srulyofa, 

risTvisac calkeul mdinareze TiToeuli TvisaTvis Catarebul iqna arsebuli 

monacemebis korelaciuri analizi. yvela faqtori ganxilul iqna rogorc 

sezonebis, aseve Tveebisa da dekadebis mixedviT. yvela TvisaTvis cal-calke 

SeirCa Camonadenze moqmedi ZiriTadi faqtorebi da Camonadenis formirebis 

procesebis fizikuri arsis gaTvaliswinebiT Sedgenil iqna saprognozo modelebi. 

saTanado kvlevis meTodebis (4. 2 qveTavi) gamoyenebiT md. alaznis wylis Tvis 

xarjebisaTvis SerCeuli mTavari saprognozo gantolebebi da maTi Sefasebebi 

mocemulia 5.3 cxrilSi. 
 

cxrili 5. 3.  mdinareTa saSualo Tvis xarjebis (m3/wm) saprognozo gantolebebi 

da maTi Sefasebebi 

dasaS. 

cdom. 

 m3/wm 

saprognozo gantolebebi 
SefasebaTa 

kriteriumebi 

S/ P% r Э% 

md. alazani - s. birkiani 

2,79 QIV = 1,51 QIII - 1,35 III + 0,08 P1.IV + 1,41 IV - 4,08 0,69 73 0,76 70 

4,30 QV = 1,17 Q3.I + 0,07 P2.I + 1,06 Q3.III + 0,12 P1.IV + 6,82 0,57 81 0,85 76 

6,01 QVI = 0,33 Q2.IV - 1,42 V + 0,63 Q3.V + 19,1 0,64 81 0,79 60 

6,12 QVII = 0,05 PI + 0,11 d1250 + 0,34 Q2.VI - 1,38VI + 34,8 0,75 83 0,71 70 

3,67 QVIII = - 0,02 PV + 0,35 Q3.VII + 0,04 PVIII + 7,02 0,67 76 0,77 76 

3,25 QIX = 0,12 Q2.VI - 0,05 PII + 0,43 Q3.VIII + 6,46 0,74 62 0,71 70 

md. alazani - s. Saqriani 

15,4 QIV = 0,05 PIX + 0,76 Q2.II - 3,28 II + 0,36 P2.III + 13,7 0,74 65 0,74 65 

15,3 QV = - 0,005 PIX-XI – 3,31 III + 0,54 P3.II + 0,06 W1250 + 0,19 PIV + 59,2 0,69 71 0,77 68 

15,3 QVI = 0,22 QIV - 3,52 V + 0,35 P3.V + 79,9 0,70 67 0,75 64 

15,3 QVII = 0,09 PIV-VI + 0,13 Q3.V + 0,3 PVII - 21,0 0,50 81 0,88 85 

14,7 QVIII = - 0,40 QIII + 0,22 Q3.V + 0,25 P1.VIII + 0,20 P2.VII + 10,8 0,72 70 0,73 68 

13,0 QIX = - 0,15 PIV + 3,2 VI + 0,39 Q3.VIII + 0,1 P3.VIII – 3,49 IX + 24,5 0,78 68 0,67 64 

 

yvela calkeuli TvisaTvis miRebulia ramdenime saxis gantoleba, romlebSic 

sxvadasxva periodis faqtorebi monawileobs, rac saSualebas iZleva, vcvaloT 

prognozis drouloba da movaxdinoT misi dazusteba. prognozis drouloba 1-dan 

3-Tvemde icvleba. umetesi Tvis xarjebis prognozireba SeiZleba wina Tvis II 

dekadis monacemebiT. amrigad sof. birkianTan da sof. SaqrianTan savegetacio 

periodis yvela TvisaTvis miRebulia dasaSvebi sizustis prognozebi (s/  0,80). 
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mxolod or SemTxvevaSi sof. birkianTan agvistos TveSi da sof. SaqrianTan 

seqtembris TveSi ver moxerxda wina Tvis mesame dekadis xarjebis monacemebis 

gareSe dadebiTi Sefasebis prognozebis miReba. 

vinaidan md. alaznis wylis resursebi farTod gamoiyeneba sameurneo 

saqmianobaSi, amdenad misi roli mniSvnelovania da SemuSavebuli saprognozo 

meTodikebis srulyofas didi praqtikuli daniSnuleba gaaCnia. prognozebi 

saSualebas iZleva optimalurad imarTos da racionalurad gadanawildes wylis 

resursebi rogorc morwyvisaTvis, aseve energetikisa da wyalmomaragebisaTvis, 

riTac miiReba mniSvnelovani ekonomikuri efeqti. 
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1. klimatis daTbobis Sedegad mcirdeba ra Tovlis safari, Sesabamisad 

mcirdeba miwisqveSa da mdinareTa wylis Camonadeni. wylis deficiti aferxebs 

sasoflo-sameurneo kulturebis mosavlianobas. Sedegad dedamiwaze sadReisod 

yovelwliurad 6 - 7 mln ha-iT izrdeba udabnoebi. saqarTvelos garkveul 

regionebSic gaaqtiurda aridulobis procesebi, gansakuTrebiT ukidures 

aRmosavleTiT, sadac yvelaze nayofieri niadagebis farTo velebia. 

2. md. alazani Tavisi SenakadebiT warmoadgens am teritoriaze wyliT 

momaragebis mTavar arterias. misi wyalwarmomqmneli faqtorebis mravalwliuri 

cvlilebis Seswavlis Sedegad gairkva, rom atmosferuli naleqebis Semcireba da 

temperaturisa da Sesabamisad aorTqlebis momateba sagrZnoblad moqmedebs da 

amcirebs mdinareTa wylianobas, gansakuTrebiT savegetacio periodSi. sarwyavi 

wylis deficiti ki momatebuli gvalvianobis pirobebSi ganapirobebs 

mosavlianobis mkveTr Semcirebas da gaudabnoebis procesis ganviTarebas, rac 

negatiurad aisaxeba ara marto soflis meurneobasa da garemoze, aramed agreTve 

adamianTa janmrTelobaze, ekonomikaze da socialur sferoze. 

3. dazustebulia md. alaznis auzis mdinareTa wylis xarjebis maxasiaTeblebi 

savegetacio periodis sxvadasxva intervalebSi. dadgenilia maTi mravalwliuri 

dinamika da mosalodneli ganviTarebis tendenciebi, gansazRvrulia maTi 

yovelwliuri cvlilebis siCqaris ricxviTi mniSvnelobebi. 

4. mdinareSi arsebuli wylis racionalurad gamoyenebis dagegmarebisa da 

wyalsameurneo obieqtebis usafrTxo da efeqturi eqspluataciisaTvis metad 

mniSvnelovania maTi prognozireba. am mizniT gamoyenebul iqna Cven mier 

SemuSavebuli saprognozo meTodologia, romelic eyrdnoba mravalfaqtorian 

saprognozo models da Seicavs fizikuri logikisa da korelaciuri analiziT 

SerCeuli potenciuri prediqtorebis erTobliobas. garkveuli maTematikuri 

kriteriumebisa da mravalbijiani gamoricxvis meTodis gamoyenebiT xdeba 

optimaluri saprognozo modelis Sedgena, gantolebaTa sistemis mravalbijiani 

pirdapiri da Sebrunebuli gaSlis gziT xdeba erTdrouli kvleva saprognozo 

periodis gazrdisa da prognozis sizustis amaRlebis SesaZleblobisa. 

5. saprognozo meTodologiis realizaciisaTvis Sedgenili kompiuteruli 

programebis gamoyenebiT SemuSavebulia md. alaznis savegetacio periodisa da 

masSi Semavali II da III kvartlebisa da IV, V, VI, VII, VIII, IX Tveebis wylis 

xarjebis grZelvadiani saprognozo meTodikebi or hidrokveTze; sof. birkianTan, 

sadac aRricxulia mdinaris bunebrivi Camonadeni da saTaves iRebs zemo alaznis 

sarwyavi magistraluri arxi da sof. SaqrianTan, sadac iwyeba qvemo alaznis 

sarwyavi sistema. 

prognozebis Sedgenisa da SefasebisaTvis gamoyenebulia hidromete-

orologiur elementebze arsebuli dakvirvebaTa 40 – 50 wliani rigebi da 

miRebulia dasaSvebi saprognozo kriteriumebi, garda sof. SaqrianTan, sadac 

savegetacio periodis (IV - IX) saSualo xarjebis prognozi unda gaices 

konsultaciis saxiT. 

6. SemuSavebuli prognozebis gamoyenebiT miRebuli ekonomikuri efeqti 15 - 35 

%-iT aWarbebs saprognozo Camonadenis normis gamoyenebiT miRebuls. grZelvadiani 

prognozebis dros es efeqti mravldeba saprognozo periodis TveTa raodenobaze, 

rac 1 - 6 Tves Seadgens. amitom miRebuli ekonomikuri efeqti sakmaod didia, rac 

aisaxeba imaSi, rom maTi gamoyenebiT SesaZlebelia sagrZnoblad gaizardos 

mosavlianoba, wyalmomarageba da sxva. garda amisa, drouli prognozebiT SeiZleba 

mniSvnelovnad Semcirdes maRali wylianobiT miyenebuli zarali. 
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7. md. alaznis wylis xarjebis yovelwliuri prognozebis gaTvaliswinebiT 

SeiZleba dadgindes is Tu rodis iqneba SesaZlebloba mcenareTa morwyvisa 

mdinaris wyliT da rodis iqneba aucilebeli sarwyavi wylis Sevseba sxva 

wyaroebiT, magaliTad satumbi sadgurebiT miwisqveSa wylebis amoReba an 

dawvimebiTi danadgarebiT mcenareTa datenianeba an Rrublebze zemoqmedebiT 

naleqebis gazrda. 

SemuSavebuli prognozebis gamoyeneba xels Seuwyobs gvalvianobasTan 

brZolas da dawyebuli gaudabnoebis procesis Seneleba – SeCerebas, mosavlianobis 

gazrdasa da mosaxleobis ekonomikuri mdgomareobis gaumjobesebas. 

8. garda prognozebisa, md. alaznisa da misi Senakadebis wylis xarjebis 

dazustebul maxasiaTeblebs aqvT praqtikuli daniSnuleba samecniero, sameurneo 

da saproeqto organizaciebSi wyalsameurneo gaangariSebebis sworad 

warmarTvisaTvis. 
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