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r e f e r a t i 

angariSi 70 gv,    cxrili 17,   naxazi 19,   ruka 1. 

aRmosavleT saqarTveloSi klimatis cvlilebis  

gavlena mdinareTa zedapirul da miwisqveSa Camonadenze 

da gvalvianobis dinamikaze 

 

aRmosavleT saqarTvelos yvelaze gvalviani meteosadgurebis-Tbilisi, 
gardabani, sagarejo, Siraqi, dedofliwyaro- monacemebis mixedviT 
Seswavlilia saSualo, Zlieri da mkacri gvalvis dinamika 1951-2007 wlebSi, 
agebulia maTi kompleqsuri maxasiaTeblebis trendebi. 

1941-2006 wlebis hidrometeorologiur dakvirvebaTa monacemebis 
gamoyenebiT damuSavebulia mdinare alaznis wliuri, civi da Tbili 
sezonebis, savegetacio periodisa da yvelaze cxeli Tvis-ivlisis Camonadenis 
formirebis empiriul-statistikuri da wyalbalansuri modelebi. aRmosavleT 
saqarTveloSi globaluri daTbobis ori scenaris mixedviT (procesebis 
optimaluri da eqstremaluri ganviTareba) gamokvleulia wyalSemkrebze 
haeris temperaturisa da naleqTa jamebis cvlilebis gavlena mdinare 
alaznis zedapirul da miwisqveSa Camonadenze. 

mdinare alaznis Tbili, savegetacio periodis da ivlisis Camonadenis 
modelebis gamoyenebiT dadgenilia analizuri kavSiri Camonadenis da 
gvalvianobis parametrebs Soris. SemoTavazebuli meTodi iZleva saSualebas 
saSualo, Zlieri da mkacri gvalvis pirobebSi Sefasebuli iqnas Camonadenis 
mosalodneli mniSvneloba. SesaZlebelia Sebrunebuli amocanis gadawyveta: 
Camonadenis saprognozo mniSvnelobis mixedviT viwinaswarmetyvelod 
gvalvianobis intensivoba (klasi). 
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Sesavali. problemis aqtualoba. amocanis dasma 

gvalva warmoadgens erT udides ubedurebas kacobriobis arsebobis is-

toriaSi. qvemoT cxrilSi motanilia zogierTi uaryofiTi Sedegi sxvadasxva 

stiqiuri ubedurebebisa 1963_1992 w. w. periodSi gaero monacemebis mixedviT. 

sxvadasxva stiqiuri ubedurebis uaryofiTi Sedegi gaero_s monacemebis 

mixedviT (1963_1992 w.w.), mocemulia saerTo raodenobis %. 

stiqiuri 
ubedureba 

zarali 
dazaralebulTa 

raidenoba 
msxverplTa 
raodenoba 

gvalva 22 23 3 
tropikuli 
ciklonebi 

30 20 19 

miwisZvrebi 10 4 13 
wyaldidobebi 32 32 26 
sxva movlenebi - 4 9 

SimSili - - - 
qariSxali - - 6 
mewyeri - - 7 
epidemia - - 17 
rogorc cxrilidan Cans, uaryofiTi zemoqmedebis ZiriTadi maCveneble-

bis mixedviT, gvalvebi erTerTi pirvelia. rogorc msoflio meteorologiuri 

organizaciis (mmo) yofili generaluri mdivnis prof. obasis moxsenebaSia 

naTqvami, kacobriobaze yvela uaryofiTi bunebrivi zemoqmedebis daaxloebiT 

85% pirdapir an iribad dakavSirebulia amindis eqstremalur pirobebTan. gae-

ro monacemebiT 1967_1991 wlebSi 1,3 milionze meti adamiani daiRupa gvalve-

bis Sedegad. 

 1988 wlis gvalvis aSS_is ekonomikaze gavlena 40 mlrd dolariTaa 

Sefasebuli da es 2_3 jer metia sanfranciskos 1989 wlis miwisZvriT 

gamowveul danakargebze. 

 Tu gamovricxavT arasasoflo_sameurneo teritoriebs, iseTebs, 

rogoricaa udabnoebi, tropikuli tyeebi da raionebi, sadac gansxaveba 

naleqebis wliur raodenobasa da potencialur aorTqlebas Soris 200 mm_ze 

metia, darCenili farTobi, romelzedac gvalva vrceldeba, Seadgens 50%_ze 

mets. mTavari isaa, rom es ZiriTadi sasoflo_sameurneo regionebia. 

klimatis Semswavlel eqspertTa samTavrobaTaSoriso jgufis (IPCC) mier 

momzadebul angariSebSi [1-3], romlebic mieZRvna me-20 saukunis 80-ian 

wlebidan dafiqsirebul klimatis globalur daTbobas, aRniSnulia 

dedamiwaze atmosferos miwispira fenaSi haeris temperaturis saSualo 

saukunovani matebis sidide 0.6±0.20C. gasuli saukunis 60-iani wlebis bolodan 
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Tovlis globaluri safaris farTobi Semcirda daaxloebiT 10%-iT, 

masobrivi xasiaTi miiRo myinvarebis ukandaxevam. metad araerTgvarovani 

suraTi aRiniSna atmosferuli naleqebis ganawilebis cvlilebaSi. Crdilo 

naxevarsferos saSualo da maRali ganedebis umetes raionebSi naleqTa 

saukunovanma matebam Seadgina 5-10%, xolo subtropikul da tropikul 

ganedebSi, piriqiT, dafiqsirda naleqTa dakleba daaxloebiT 3-5%-iT. 

zogierTi kvlevis Sedegi gviCvenebs, rom gasuli saukunis meore naxevarSi 

Semcirda eqstremalurad dabali temperaturebis ganmeoradoba da amave dros 

aRiniSna maRali temperaturebis ganmeoradobis zrda. aziisa da afrikis 

zogierT regionSi gasuli saukunis bolo aTwleulSi daikvirveboda 

gvalvebis sixSirisa da intensivobis momateba [4]. 

 saTburi gazebis, gansakuTrebiT ko CO2-is koncentraciis sxvadasxva 

siCqariT mosalodneli zrdis pirobebSi “atmosfero-okeane-dedamiwis 

zedapiri” tipis globaluri cirkulaciis modelebis saprognozo 

gamoTvlebma aCvenes mimdinare saukuneSi atmosferos miwispira fenaSi haeris 

globaluri saSualo temperaturis mateba daaxloebiT 1-dan 60C-mde. aseve am 

modelebma iwinaswarmetyveles antarqtikaSi da  maRal ganedebSi naleqTa 

mosalodneli mateba, xolo saSualo da dabal ganedebSi orive  niSnis 

efeqti _ zogierT raionebSi rogorc momateba, aseve dakleba. amis Sedegad, 

magaliTad, evropis samxreT zonaSi SeiZleba aRiniSnos wylis resursebis 

mniSvnelovani deficiti. kerZod, XXI saukunis pirvel naxevarSi kavkasiis 

regionebSi da  maT Soris saqarTveloSi mosalodnelia mdinareTa wliuri 

Camonadenis sakmaod didi kleba 50-dan 150 mm-mde [5,6]. 

saqarTvelos pirvel erovnul moxsenebaSi klimatis cvlilebis CarCo 

konvenciis mimarT [7], aseve Semdgom kvlevebSi aRiniSna saqarTvelos terito-

riaze gasul saukuneSi klimaturi sistemis metad araerTgvarovani reaqcia 

globalur daTbobaze [8-13]. savaraudoT Savi zRvis gamagrilebelma gavlenam 

gamoiwvia zomieri aciveba dasavleT saqarTveloSi haeris saSualo wliuri 

temperaturis klebiT mis zogierT raionSi 0.3-0.50C-iT me-20 saukunis ganmavlo-

baSi. aRmosavleT saqarTveloSi gamovlenili iyo sakmarisad mniSvnelovani 

daTboba calkeul SemTxvevaSi temperaturis zrdis maqsimaluri SefasebiT 

0.5-0.70C  saukuneSi [7,8]. araerTgvarovani aRmoCnda, agreTve atmosferul na-

leqTa jamebis cvlileba 1936-1995 wlebis dakvirvebaTa 60 – wliani periodis-

aTvis [7,9,10]. saqarTvelos teritoriis umetes nawilze gamovlenil iqna wliu-
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ri naleqebis kleba 5-10%-mde, xolo aRmosavleT kavkasionis maRalmTian zona-

Si Semcirebis maqsimalurma sididem Seadgina 10-15%. naleqebis zrda aRiniSna 

kolxeTis dablobze, aWaris maRalmTian raionebSi da dasavleT kavkasionis 

maRalmTian zonaSi, sadac maTi mateba ar aRemateboda wliuri jamebis 5-10%-s. 

amasTan, atmosferos tenSemcveloba saqarTvelos teritoriaze ar Sec-

vlila, Tumca mis calkeul raionebSi dafiqsirda tenianobis saukunovani 

svlis orive niSnis tendenciebi [11-13]. aseT pirobebSi mosalodneli iyo mdi-

nareTa Camonadenis gansxvavebuli reaqcia klimaturi cvlilebis araerTgva-

rovnobis mimarT saqarTvelos dasavleT da aRmosavleT regionebis mdinareTa 

auzebSi. zogierTi kvlevis Sedegad miRebulia, rom aRniSnul regionebSi fi-

zikur-geografiuli, landSafturi, hidrogeologiuri da gansakuTrebiT kli-

maturi pirobebi sxvadasxvagvarad moqmedeben Camonadenis reaqciaze havis 

cvlilebaTa mimarT, gansazRvraven Camonadenis mgrZnobiarobis gansxvavebul 

sidides da niSans. magaliTad md.rionis auzisaTvis _ sag.alpanas kveTisaTvis 

(saSualo simaRle 1810 m, wyalSemkrebis farTobi 2830 km) damaxasiaTebelia Ca-

monadenis koeficientis SedarebiT maRali mniSvnelobebi k=0.80-0.90. amitom, em-

piriul-statistikuri da balansuri modelebiT Catarebulma Sefasebam aCvena, 

rom Camonadenis mgrZnobiaroba TiTqmis mTlianad ganisazRvreba wyalSemkreb-

ze naleqTa jamebis cvlilebiT. raodenobrivad es gamoixata imaSi, rom nale-

qebis gazrda an Semcireba 5-10%-iT, iwvevs igive niSnis da daaxloebiT igive 

SefardebiTi sididiT Camonadenis reaqcias damoukideblad temperaturis va-

riaciebisagan. md.mtkvris auzisaTvis _ sag.Tbilisis kveTisaTvis (saSualo si-

maRle 1710 m, wyalSemkrebi farTobi 21 100 km) damaxasiaTebelia Camonadenis 

koeficientis sakmarisad dabali mniSvnelobebi k=0.30-0.40. amitom, Camonadenis 

mgrZnobiaroba haeris temperaturis cvlilebis mimarT gacilebiT aRemateba 

mgrZnobiarobas naleqTa jamebis variaciebisas. magaliTad, wyalSemkrebze mo-

salodneli temperaturis 20C-iT matebisas da naleqTa jamebis 10%-iT klebis 

pirobebSi, md.mtkvris - sag.Tbilisis kveTSi Camonadenis Semcireba unda Sead-

gendes daaxloebiT normis 50%-s. es Sefasebebi karg TanxvedraSia uSualod 

gazomvebiT miRebul SedegebTan [14-16]. 

klimatis globaluri cvlilebis IPCC komisiis bolo Sefasebis 

mixedviT [17,18], aseve saqarTvelos pirveli da meore erovnuli SetyobinebaTa 

gaTvaliswinebiT [7,19], unda vivaraudoT Savi zRvis wylebis gamacivebeli 
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efeqtis inerciis damTavreba [20] da mimdinare saukuneSi dasavleT 

saqarTveloSi saSualo wliuri haeris temperaturis momateba 2-30C-iT. 

aRmosavleT saqarTveloSi globaluri daTbobis Sedegad temperaturis 

saukunoebrivma zrdam SeiZleba Seadginos 3-40C da metic. amis fonze, 

bunebrivia, mosalodnelia gvalvebis intensivobisa da sixSiris gazrda 

aRmosavleT saqarTvelos rig raionebSi. kerZod, qvemo qarTlSi, gare 

kaxeTSi, Siraqis da eldaris vakeebze gvalvianobis matebam SeiZleba Seqmnas 

lokaluri gaudabnoebis saSiSroeba [4,21]. 

garemos gaudabnoebasTan brZolis konvenciis mxareTa meoTxe sesiam 

(2000 w) prioritetad miiCnia gvalvian movlenebze adreuli gafrTxilebis 

erovnuli sistemebis Seqmna maTgan gamowveuli negatiuri Sedegebis 

Serbilebisa an zaralis Tavidan acilebisaTvis. mmo-s maSindelma 

generalurma mdivanma prof. obasim aRniSna, rom „aseTi sistemebis Seqmna unda 

iqces gvalvasTan brZolis erovnuli politikis nawilad“ [22]. 

aRmosavleT saqarTveloSi 1999-2000 wlebis zafxulis mSrali amindebisa 

da unaleqo periodebis Semdeg, gansakuTrebiT ki 2000 wlis mkacri gvalvis 

Sedegad (am movlenebs adgili hqonda Semdgom wlebSic) soflis meurneobisa 

da sursaTis saministros monacemebiT zaralma soflis meurneobaSi Seadgina 

TiTqmis 450 milioni lari. am procesebis Sedegebis da mimdinare saukuneSi 

gvalvianobis mosalodneli zrdisa da gaudabnoebis saSiSroebis gaTvaliswi-

nebiT saqarTvelos mTavrobam 2000 wels daavala garemos dacvis da bunebrivi 

resursebis saministros globaluri daTbobis negatiuri zemoqmedebis Serbi-

lebisa da saadaptacio RonisZiebaTa saxelmwifo programis Sedgena. progra-

mis proeqtis damuSavebaSi monawileobdnen sxvadasxva uwyebebis da samecnie-

ro-kvleviTi institutebis wamyvani specialistebi. programis prioritetul 

mimarTulebebad miCneuli iqna sadamkvireblo hidrometeorologiuri qselis 

aRdgena _ ganviTareba, samecniero kvlevebis gafarToeba gvalvisa da gaudab-

noebis monitoringisa da prognozis dargSi, ramac xeli unda Seuwyos adreu-

li gafrTxilebis sistemis Seqmnas, aseve wylis resursebis gamoyenebis efeq-

turobis gazrda, sasoflo-sameurneo kulturebis morwyvis Tanamedrove teq-

nologiebis damuSaveba – danergva da sxv. 

monacemebi qveynis sxvadasxva regionSi zedapiruli Camonadenis reJimis 

mravalwliur maxasiaTeblebze da wylis resursebze Sesulia mdinareTa 

hidrografiuli aRweris monografiuli xasiaTis SromebSi [23-29]. yvela am 

sacnobaro gamocemaSi gamoyenebulia gasuli saukunis dakvirvebaTa masalebi-
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informacia hidrologiur rigebze SemoisazRvreba 60-70-iani wlebis 

monacemebiT. mogvianebiT, 90-iani wlebis dasawyisisTvis gamocemul 

monografiebSic ki mdinareTa zedapiruli Camonadenisa da wylis resursebis 

mdgomareobis Sefaseba eyrdnoba dakvirvebaTa masalebs 1980 wlis CaTvliT 

[23,27]. mxolod gaeros klimatis CarCo konvenciaze saqarTvelos pirveli da 

meore erovnuli SetyobinebaTa angariSebis Sedgenisas nawilobriv 

gamoyenebulia 80-90-iani wlebis metad SezRuduli hidrometeorologiuri 

monacemebi [7,19,30,31]. magaliTad, SromebSi [32,33] Seswavlilia zedapiruli da 

miwisqveSa Camonadenis dinamika saqarTveloSi 1941-1985 wlebSi. miRebulia 

mdinareTa Camonadenis formirebis empiriul-statistikuri da wyalbalansuri 

modelebi. maTi daxmarebiT gamokvleulia Camonadenis SesaZlo reaqcia 

globaluri daTbobis ori klimaturi scenaris pirobebSi. amrigad, bolo 

wlebSi Sesrulebuli yvela SromaSi kvlevis Sedegebi: 

• ar Seicaven bolo 20-30 wliani periodis monacemebs, rodesac aqtiurad 

iCina Tavi globalurma daTbobam. amitom, aucilebelia gasuli saukunis 80-

iani da 90-iani wlebis, aseve mimdinare saukunis 10-iani wlebis 

hidrometeorologiur dakvirvebaTa monacemebis gaTvaliswineba da 

globaluri daTbobis gavlenis Sefaseba mdinareTa Camonadenze. amis Sedegad 

SesaZlebeli iqneba realuri scenarebis Sedgena saqarTveloSi klimaturi 

sistemis warsuli da mimdinare cvlilebis asaRwerad. 

• aseve yvela wina kvlevebSi ganxiluli iyo mdinareTa wliuri Camonade-

nis reJimi da dinamika. aucilebelia  gadasvla Sidawliur ganawilebebze da 

maTi cvlilebaTa gamokvleva. magaliTad, aqtualuria civi da Tbili sezone-

bis, aseve savegetacio periodis Camonadenis  dinamikisa da misi cvlilebis 

Sefaseba globaluri daTbobis pirobebSi. am amocanas aqvs damoukidebeli 

mniSvneloba rogorc samecniero, aseve gamoyenebiTi TvalsazrisiT. rogorc 

cnobilia, zedapirul da miwisqveSa Camonadenis formirebaSi udidesi wvlili 

SeaqvT wyalSemkrebze temperaturisa da naleqTa jamebis reJims da dinamikas. 

meores mxriv swored naleqebisa da temperaturis sivrciT-droiT ganawileba-

ze aris damokidebuli gvalvianobis formireba garkveul teritoriaze. amit-

om or am process Soris unda arsebobdes garkveuli kavSiri. gvalvianobis 

ganviTareba unda moqmedebdes mdinareTa Camonadenze: zedapiruli da miwisqve-

Sa Camonadenis Semcireba-gamofitvas xels unda uwyobdes gvalvianobis xan-

grZlivoba da intensivoba. samecniero literaturaSi praqtikulad ar aris 

warmodgenili am procesebs da movlenebs  Soris kavSiris raodenobrivi Ses-
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wavlis Sedegebi. radgan gamosakvlevia gvalvianobisa da Camonadenis kavSiri 

erTmaneTTan da vcdilobT es kavSiri davamyaroT analizuri saxiT, maSin ga-

sagebia Cveni interesi Camonadenis Sidawliur ganawilebis mimarT. wyaldido-

bisa da  wyalmovardnis CamonadenTan erTad metad mniSvnelovania wyalmciro-

bis reJimisa da dinamikis Seswavla. miTumetes es exeba Camonadens, romelic 

formirdeba gvalvianobis pirobebSi. amitom, mniSvnelovania Tbil sezonSi, 

mTlianad savegetacio periodSi da mis calkeul cxel TveebSi Camonadenis 

formirebis Seswavla, radgan swored droiT am intervalebSi mosalodnelia 

gvalvianobis maqsimaluri zemoqmedeba Camonadenze. amrigad, aqtualuria aram-

arto wyaldidobisa da wyalmovardnis Camonadenis kvleva, aramed wyalmciro-

bis periodebis da gansakuTrebiT gvalvis pirobebSi Camonadenis reJimisa da 

dinamikis Seswavla, klimatur cvlilebebze misi reagirebis Sefaseba. am sa-

kiTxebis da amocanebis kvlevis Sedegebis gamoyenebis sfero moicavs ekonom-

ikis sxvadasxva dargs: soflis meurneoba, energetika, transporti, mSeneblo-

ba, turizmi, wylis resursebis gamoyeneba da misi prognozi mosalodneli 

klimaturi cvlilebis pirobebSi da sxva. 

zemonaTqvamis gaTvaliswinebiT mocemuli naSromi Seicavs sam dasmul 

amocanasTan dakavSirebiT miRebul kvlevis Sedegebs. 

pirvel TavSi ganxilulia gvalvis dinamika aRmosavleT saqarTvelos 

teritoriaze 1951-2007 wlebSi. gvalvianobis intensivobis asaRwerad 

gamoyenebulia misi Sefasebis axali kompleqsuri meTodi, romelic operirebs 

erTdroulad sami atmosferuli da ori niadaguri maxasiaTebliT. 

  meore TavSi warmodgenilia zedapirul da miwisqveSa Camonadenze klima-

tur cvlilebaTa gavlenis Seswavlis Sedegebi mdinare alaznis magaliTze. 

Sedgenilia wliuri, civi da Tbili sezonebis, savegetacio periodis da ivli-

sis Camonadenis formirebis empiriul-statistikuri da wyalbalansuri mode-

lebi, risTvisac gamoyenebulia 1941-2006 wlebis hidrometeorologiur dakvir-

vebaTa rigebi. am modelebis gamoyenebiT gamokvleulia Camonadenis mgrZnobi-

aroba wyalsemkrebze miwispira haeris temperaturisa da naleqTa jamebis va-

rirebis mimarT, Sefasebulia Camonadenis SesaZlo cvlileba momavlis ori 

klimaturi scenaris pirobebSi. 

 mesame TavSi raodenobrivad dakavSirebulia erTmaneTTan Camonadenisa 

da gvalvianobis parametrebi, Seswavlilia Camonadenis formirebis 

Taviseburebani gvalvianobis ganviTarebis periodSi. 

 daskvnaSi mokled aris Camoyalibebuli Sesrulebuli kvlevis Sedegebi. 
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1. gvalvianobis dinamika globaluri daTbobis fonze 

aRmosavleT saqarTveloSi 

 klimatis cvlilebis kvlevis samTavrobaTaSoriso komisiis (IPCC) 

eqspertTa mier momzadebul samecniero angariSebis Tanaxmad dedamiwis 

sxvadasxva regionebSi bolo aTwleulebSi SesamCnevad gaizarda didi 

klimaturi anomaliebis ganmeoradoba, romlebic dakavSirebuli arian 

globalur daTbobasTan [1-3,34]. kerZod, havis aridizacia, gvalvebis sixSirisa 

da intensivobis zrda, gaudabnoebis procesebis intensifikacia daikvirveboda 

aziis, afrikis, amerikis da avstraliis bevr raionebSi. es da sxva bunebrivi 

katastrofebi, sasoflo-sameurneo warmoebaze swrafi negatiuri zemoqmedebis 

gamo, sagangaSo mdgomareobaSi ayeneben qveynebis socialur-ekonomikur 

sferos, qmnian saxifaTo riskebs mis mdgrad ganviTarebaSi. 

 gvalvianobis problema, gvalvis sakmaod farTo gavrceleba da xSiri 

ganmeoradoba aRmosavleT saqarTvelos teritoriis umetes nawilze, aqtual-

urs xdis mis kvlevas am regionisaTvis [35,36]. mecnieruli analizi gviCvenebs, 

rom ar daikvirveba mkafio perioduloba gvalvianobis ganviTarebaSi. es sagr-

Znoblad arTulebs movlenis saprognozo meTodebis damuSavebas. yvelaze did 

gavlenas qveynis ekonomikaze axdenen Zlieri da mkacri gvalvebi. 

 2002 wels hidrometeorologiis institutSi Catarda respublikuri kon-

ferencia gvalvis problemasTan dakavSirebiT, xolo 2008 wels – saerTaSori-

so konferencia miZRvnili stiqiuri ubedurebebis gamovlenebTan. konferenci-

ebis SromaTa krebulebSi Sesul rig publikaciaSi, aseve saqarTveloSi kli-

matis cvlilebis I da II erovnul SetyobinebebSi aRniSnulia gvalvianobis aq-

tivizireba gasuli saukunis 80-ian da 90-ian wlebSi [7,19,37,38]. aseve aRniSnu-

lia gvalvianobis gamovlena 2000, 2001, 2004 da 2006 wlebSi, romelic savara-

udoT dakavSirebuli unda yofiliyo haeris da niadagis temperaturebis 

zrdasTan da naleqTa garkveul SemcirebasTan  aRmosavleT saqarTvelos  pi-

robebSi bolo 30-50 wlebis ganmavlobaSi [39-42]. Tanamedrove arasaxarbielo 

klimatur prognozebis Tanaxmad, globalurma daTbobam mimdinare saukunis 

bolosTvis mosalodnelia gamoiwvios aRmosavleT saqarTvelos wliuri tem-

peraturis mateba 3-4°C-iT da wliur naleqTa jamebis Semcireba 10-20%-iT. amas 

ki SeiZleba moyves gvalvianobis sixSirisa da intensivobis zrda, kaxeTis da 

qveda qarTlis zogierT raionSi lokaluri gaudabnoebis saSiSroebis gaCena.  

 am procesebis da movlenebis udidesi uaryofiTi gavlena qveynis 

bunebriv garemoze da socialur-ekonomikur sferoze, gansakuTrebiT ki 
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soflis meurneobaze, wylis resursebze da maT moxmarebaze, energetikaze, 

gansazRvravs globaluri daTbobis pirobebSi gvalvianobis formirebisa da 

ganviTarebis, teritoriuli ganawilebisa da ganmeoradobis, intensivobis 

Sefasebis da dinamikis kvlevebis aqtualobas aRmosavleT saqarTvelos 

regionisaTvis.  

1.1.kvlevis meTodologia - gvalvis intensivobis  

Sefasebis kompleqsuri meTodi 

 ruseTis mecnierTa rig samecniero publikaciebSi SemoTavazebuli iqna 

gvalvis intensivobis gansazRvris axali meTodi, romelic safuZvlad daedo 

ruseTis federaciis teritoriaze gvalvianobis ganviTarebis Sefasebis oper-

atiul sistemas [43]. meTodi gvTavazobs gvalvis intensivobis klasifikacias 

xuTi kategoriis mixedviT: mkacri gvalva (I klasi); Zlieri gvalva (II klasi); 

saSualo gvalva (III klasi); susti gvalva (IV klasi) da ugvalvo mdgomareoba 

(V klasi). intensivobis klasificireba warmoebs kompleqsurad calkeul 

maCveneblebis saxiT miRebul SefasebaTa mniSvnelobebis ganzogadebiT. 

 kerZod, iyeneben Semdeg gamosaxulebebs (maCveneblebs): 

a) selianinovis hidroTermuli koeficienti  (hTk) 

 
;                            (1.1) 

 

b) SaSkos tenianobis maxasiaTebeli 
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d) produqtiuli tenis maragi niadagis 0_20 sm_ian fenaSi sasoflo-sameurneo 

kulturebis fesvebs qveS (W0-20); 

e) produqtiuli tenis maragi niadagis 0_100 sm_ian fenaSi kulturebis 

fesvebs qveS (W0-100); 

sadac R _ naleqebia; T0C _ haeris temperatura; d _ atmosferul haerSi wylis 

orTqlis drekadoba (parcialuri wneva); W _ niadagSi produqtiuli tenis 

maragi;  i_ Sesafasebeli dekadis an Tvis nomeri;  

i-1 da i_2 wina dekadebis an Tveebis nomrebi. 

qvemoT cxr1.1-Si mocemulia gvalvebis Sefasebis maCveneblebis 

mniSvnelobebi gvalvebis kategoriebis mixedviT [43].  
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gvalvebis Sefasebebis ganzogadeba xdeba saxeTa amocnobis Teoriis 

gamoyenebiT [44-46]. kerZod, gamoiTvleba kompleqsuri maxasiaTebeli: 

cxrili 1.1. gvalvebis Sefasebis maCveneblebis intervalebi 
gvalvebis 

Sefasebebis 

maCveneblebi 

gvalvebis kategoriebi intensivobis mixedviT 

mkacri 

(klasi 1) 

Zlieri 

(klasi 2) 

saSualo 

(klasi3) 

susti  

(klasi 4) 

ugvalvo 

(klasi 5) 

H 0-0,19 0,20-0,39 0,40-0,60 0,61-0.75 >0.75 

Md 0-0,09 0,10-0,19 0,20-0,30 0,31-0,40 >0,40 

N 7-11 5-6 3-4 1-2 0 

W0-20,mm 0-10 11-20 21-30 31-40 >40 

W0-100,mm 0-30 31-50 51-70 71-90 >90 
 


=

=
n

j

ijji a
n

P
1

1
     ,                                                                              (1.3) 

sadac  iP  _ aris i_ur periodSi klasTan siaxlovis saSualo mniSvneloba; n_ 

maCveneblebis raodenoba; j maCveneblebis sainformacio wonebi; ija _ metrika, 

romelic axasiaTebs j _ uri maCveneblis i _ur periodSi faqtiuri 

mniSvnelobis siaxloves klasebTan; j - maCveneblis rigiTi nomeri. 

ija  - gamosaxuleba Caiwereba Semdegnairad: 

,1
***

*

ajaj

jji

ij

x
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       (1.4) 
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***
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jji
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−
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−=  **

jjix   , 

1=ija , ***

jjij x    , 

sadac Xji- j_uri maCveneblis faqtiuri mniSvnelobaa i_ur periodSi:  *j, −**

j  

j_uri maCveneblis cvlilebis diapazoni (minimumi, maqsimumi);  *аj, −**

aj   j _uri 

maCveneblis mniSvnelobebis absoluturi diapazoni. 

gvalva miekuTvneba im klass, romelTanac misi siaxlovis zoma P  iqneba 

maqsimaluri. 

maCveneblebis absoluturi mniSvnelobebisaTvis ( *аj,  аj**) viyenebT 

monacemebs mecnieruli literaturidan [43,47-50]. isini warmodgenili arian 

cxr.1.2-Si. 

cxrili 1.2. maCveneblebis absoluturi mniSvnelobebi 

maCveneblebi minimumi ( *аj) maqsimumi ( **аj) 

H 0 5,0 

Md 0 3,0 

N 0 11 

W0_20,mm 0 60 

W0-100,mm 10 280 
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gvalvis ganviTarebis kompleqsuri Sefasebis meTodi saqarTvelos 

pirobebisaTvis nawilobriv Semowmebuli iqna 1979 wlis agvistos samive 

dekadis sagarejos meteosadguris dakvirvebaTa monacemebis safuZvelze [51]. 

Semdegi gamocda meTodma gaiara qveynis teritoriaze 1961-1986 wlebSi moqmedi 

15 meteosadguris atmosferul da niadagur monacemTa rigebis gamoyenebiT 

[52]. am gamocdebma aCvenes meTodis maRali efeqturoba. mniSvnelovania, rom 

meTodiT gaTvaliswinebuli meteorologiuri, agrometeorologiuri da 

gvalvis intensivobis Sesaxeb monacemTa sinqronuli rigebis formirebis 

Semdeg SesaZlebeli xdeba klasikuri korelaciuri Teoriis gamoyeneba, 

empiriul-statistikuri modelebis ageba, rasac didi mniSvneloba aqvs 

gvalvis gamokvlevisa da prognozirebis saqmeSi. gamocdebma aCvenes, agreTve, 

rom gvalvebis kompleqsuri Sefasebis meTodi SeiZleba gamoyenebuyli iqnas 

klimatur anu saSualo mravalwliur monacemebze dayrdnobiT. es saSualebas 

iZleva SevadginoT saqarTvelos teritoriis gvalvis intensivobis mixedviT 

daraionebis rukebi. naSromSi [53], romelic Sesrulda rusTavelis saxelobis 

erovnuli samecniero fondis grantis safuZvelze (proeqti #GNSF/ST/07/5-201) 

warmodgenilia saqarTvelos teritoriis daraioneba gvalvianobis 

intensivobis kompleqsuri Sefasebis meTodis safuZvelze adre arsebul da 

amJamad moqmed 49 meteosadguris monacemTa mixedviT 1951-2007 wlebis 

periodisaTvis. dakvirvebis rigebSi gacdenili elementebi, aseve 

gamotovebuli fragmentebi da maTi miyvana erTi da igive aRniSnul 

periodamde Sesrulda mravalganzomilebian sivrceSi SemTxveviTi funqciis 

orTogonalur mdgenelebad (veqtorebad) daSlis meTodiT [13,16]. raionirebis 

Sedegad miRebuli iqna axali 12 ruka atmosferuli da niadaguri 

gvalvianobis cal-calke Sefasebis safuZvelze, aseve misi kompleqsuri 

Sefasebis meTodiT savegetacio periodis 4 TvisTvis (maisi-agvisto). rukebi 

warmoadgenen klimaturi raionirebis magaliTs, radgan kompleqsuri 

Sefasebis yvela maxasiaTebeli gasaSualoebuli iqna 1951-2007 wlebis mTliani 

periodisaTvis. magram, gamoTvlebis Sedegad miRebul maxasiaTebelTa 

yovelwliuri mniSvnelobebi TiToeuli savegetacio TvisaTvis SesaZlebels 

xdis gamovikvlioT gvalvianobis dinamika am TveebSi, magaliTad, aRmosavleT 

saqarTvelos teritoriaze. radgan aRniSnuli periodi moicavs globaluri 

daTbobis dasawyisidan (90-iani wlebi) dRemde arsebuli misi mzardi 

tendenciis droiT intervals, amitom trendebis agebiT da gasaSualoebuli 
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maxasiaTeblebis SedarebiT globaluri daTbobis dawyebamde da mis Semdeg 

SeiZleba gamovikvlioT gvalvis dinamika da masze globaluri daTbobis 

SesaZlo gavlena. 

1.2.kvlevis Sedegebi 
 gvalvianobis intensivobis Sefasebebi da raionirebis Sedegebi, 

miRebuli [52,53]-Si, daedo safuZvlad aRmosavleT saqarTveloSi adre 

momqmedi da amJamad arsebuli meteorologiuri sadgurebis SerCevas, romelTa 

monacemebiT aRiniSneboda saSualo, Zlieri da mkacri gvalvebi. aseTebi 

aRmoCnda – axmeta, sagarejo, dedofliwyaro, Siraqi (kaxeTi), Tbilisi, 

marneuli, gardabani, bolnisi (qvemo qarTli). SerCevis Semdeg fazaSi 

datovebuli iqna is sadgurebi, romelTa monacemebiT Zlieri da mkacri 

gvalva daikvirveboda zedized savegetacio periodis sami Tvis ganmavlobaSi 

mainc. Nnax. 1-5-ze warmodgenilia gvalvis dinamika 1951-2007 wlebis periodSi 

aRmosavleT saqarTvelos Semdegi sadgurebis monacemebiT: Tbilisi, 

gardabani, sagarejo, Siraqi, dedofliswyaro. am naxazebze mocemulia, aseve, 

kompleqsuri Sefasebis maxasiaTebelTa trendebi kategoriebis (klasebis) 

mixedviT da miTiTebulia movlenis albaToba (sixSire) aRniSnul TveebSi-

gvalvis ganviTarebis riski. 

 movlenis umaRlesi klasi yvela sadguris monacemTa mixedviT-es aris II 

kategoriis Zlieri gvalva. kompleqsuri Sefasebebis mixedviT mkacri gvalva 

(I klasi) ar dafiqsirda arcerT SemTxvevaSi. magram, Tu Sefasebas CavatarebT 

cal-calke atmosferuli da niadaguri gvalvianobisaTvis, maSin Tbilisis 

sadguris monacemebisaTvis fiqsirdeba mkacri gvalvac (I klasi). movlenis 

riski izrdeba dawyebuli maisidan seqtembrisaken. is aRwevs maqsimums ivlis-

agvistoSi (Tbilisi, p=0.30) an agvisto-seqtemberSi (gardabani - p=0.46; 

sagarejo – p=0.21; Siraqi  da dedofliswyaro – p=0.16). TiTqmis yvela 

SemTxvevaSi klasebis cvlilebis trendebi daRmavalia anu ar fiqsirdeba 

gvalvis intensivobis zrda. umniSvnelo zrdis tendencia aRiniSneba mxolod 

susti da saSualo intensivobis gvalvianobisaTvis sadgurebis gardabani 

(ivnisi-ivlisi), sagarejo (ivlisi-agvisto) da dedofliswyaros (agvisto-

seqtemberi) SemTxvevebSi. Zlieri gvalvis dinamika yvela ganxiluli 

sadgurisaTvis, savegetacio yvela TveSi xasiaTdeba daRmavali trendebiT, e.i. 

fiqsirdeba aseTi kategoriis gvalvis intensivobis Semcireba. 

 amrigad, SeiZleba davaskvnaT, rom globaluri daTbobis gavlena 

gvalvis dinamikaze aRmosavleT saqarTvelos teritoriaze ar aRiniSneba. 
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TiTqmis yvela SemTxvevaSi gvalvis intensivoba an ar icvleba, an daikvirveba 

misi Semcirebis tendencia. 

maisi 

 
 

ivnisi 

 
 

ivlisi 

 
 

agvisto 

 
 

seqtemberi 

 
 

.nax.1.   gvalvianobis dinamika meteorologiuri sadguris Tbilisis monacemebiT  
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nax.2.   gvalvianobis dinamika meteorologiuri sadguris gardabanisd monacemebiT  
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nax.3.   gvalvianobis dinamika meteorologiuri sadguris sagarejos monacemebiT 
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nax.4.   gvalvianobis dinamika meteorologiuri sadguris Siraqis monacemebiT  
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nax.5.   gvalvianobis dinamika meteorologiuri sadguris dedofliswyaros monacemebiT 
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2. aRmosavleT saqarTveloSi klimatis cvlilebis  

Ggavlena zedapirul da miwisqveSa Camonadenze  

(md.alaznis magaliTze) 

naSromis me-2 nawilSi globaluri daTbobis gavlena aRmosavleT 

saqarTvelos mdinareTa Camonadenze Seswavlilia mdinare alaznis 

SemTxvevaSi. 

md.alazani saTaves iRebs kavkasionis samxreT ferdobidan mTa borba-

los Ziris maxloblad, zRvis donidan 3000 m simaRleze (ix.nax. 2.1). Caedineba 

mingeCauris wyalsacavSi. mdinaris sigrZe 375 km-ia, wyalSemkrebi auzis farTi 

Seadgens 11800 (gansaxilvel kveTamde 11600) km2 (ix.cxr.2.1). mdinaris auzSi 

hidrometeorologiuri dakvirvebebi sxvadasxva dros tardeboda 5 wyalsazom 

saguSagoze  da 6 meteorologiur sadgurze, romelTagan dRes funqcionirebs 

2 hidrologiuri da 3 meteorologiuri punqti (ix.cxr.2.2). 
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na

x.2.1. md.alaznis auzis grZivi profili 

 

 

cxrili 2.1 md.alaznis _ sag.md.agriCais SesarTavidan  

2 km-Si ZiriTadi hidrologiuri maxasiaTeblebi [25]  
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md.alaznis _ 
sag.md.agriCais 
SesarTavidan  

2 km-Si 

mingeCauris 
wyalsacavi 

900 11600 1803 351 0.48 112 

ilto alazani 1250 337 115 43 0.79 6.50 

stori alazani 1610 281 12 38 0.71 9.55 

CelTa alazani 1420 144 10 28 0.82 3.74 
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duruji alazani 1350 91 3 26 0.72 - 

kabala alazani 850 391 100 48 0.87 - 

md.alazani wylianobis reJimi gazafxul-zafxulis wyaldidobiT da 

wvimis wyalmovardnebiT xasiaTdeba, mdinaris kveba wlis ganmavlobaSi 

Sereuli sazrdoobisaa  (Tovlis da wvimis wylebiT). wyaldidobebi aq 

iwyeba martis bolos, aprilis dasawyisSi, maqsimumi daikvirveba april _ 

maisSi da mTavrdeba ivlis_agvistos bolos. 1941-1985 wlebSi md.alaznis 

saSualo mravalwliuri Camonadenis ganawileba Tveebis mixedviT mocemulia 

Camketi kveTisaTvis, romelic ganlagebulia md.agriCais SesarTavidan 2 km-iT 

dabla (ix.nax.2.3). 

cxrili2.2. md.alaznis wyalSemkrebze ganlagebuli meteorologiuri 
sadgurebi 

# 
meteorolo-

giuri  
sadguri 

simaRle 
zRvis 

donidan, 
m 

saSualo wliuri 

haeris 
temperatura, 

t0C 

naleqebi, 
P mm 

1 axmeta 567 11.6 788 
2 Telavi* 568 11.8 770 
3 yvareli 449 12.5 991 
4 gurjaani 410 12.4 741 
5 lagodexi* 362 12.6 1004 

 

  SeniSvna * - momqmedi punqtebi 

  nax. 2.2-ze warmodgenilia md.alaznis auzis sqematuri ruka, xolo 

nax.2.3-ze saSualo mravalwliuri Camonadenis Sidawliuri ganawileba.    
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nax.2.2. md.alaznis auzis sqematuri ruka 

 

 

 

 

 

nax.2.3 md.alaznis _ sag. md.agriCais SesarTavidan 2 km-Si saSualo 

mravalwliuri Camonadenis ganawileba Tveebis mixedviT (1941-1985 w.w.) 

mdinaris wyalSemkrebis maxasiaTeblebisa da kalapotis TaviseburebaTa 

gaTvaliswinebiT auzi SeiZleba daiyos sam monakveTad: saTave _ md. iltos 

SesarTavamde; md.iltos SesarTavidan _ md.alaznis sarwyavi sistemis saTave 

nagobobamde da saTave nagebobidan - md.agriCais SesarTavamde.  

 pirvel monakveTSi mdinaris ferdobebis nawili dafarulia alpuri da 

subalpuri mdeloebiT, romelsac cvlis tyis zona. mas wyalSemkrebi auzis 
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46% uWiravs da dafarulia wiflnarebiT da muxnar_rcxilnarebiT. mdinaris 

meore da mesame monakveTis mcenareuli safari buCqovani da stepuri 

balaxebiT xasiaTdeba.     

mdinaris mTel sigrZeze ferdobebis qanebi agebulia TixnarebiT. 

md.alaznis wylis resursebi ZiriTadad gamoiyeneba Sida kaxeTis 

sasoflo_sameurneo kulturebis mosarwyavad (ix.cxr. 2.3) 

cxrili 2.3. Sida kaxeTis sarwyavi sistemebi 

# 
sarwyavi sistemis da arxis 

dasaxeleba 
sazrdoobis wyaro 

sarwyavi 
farTi (ha) 

1 alaznis qvemo sarwyavi sistema md.alazani 22000 

2 alaznis marcxena arxi _”_ _ 

3 alaznis zemo sarwyavi sistema _”_ _ 

4 alaznis marjvena arxi zemo alaznis sistema _ 

5 joyola_matanis arxi md.alazani _ 
6 alvanis arxi _”_ 960 
7 wnor_milaris meqanikuri sistema _”_ 6000 

8 iltos arxi md.ilto _ 

9 axmetis arxi _”_ _ 
10 matanis arxi _”_ _ 
11 Turdos arxi md.Turdo _ 
12 naurdlis arxi md.stori 9910 
13 lalisyuris arxi _”_ 1060 
14 didixevis arxi md.didxevi _ 
15 saniores arxi _”_ - 
16 vedrebis arxi md.lopota - 
17 durujis arxi md.duruji _ 
18 kabalis arxi md.kabali 1000 
19 lagodexis arxi md.lagodexis wyali _ 
20 CelTis arxi md.CelTa 3000 
21 afenis arxi md.afeniswyali 530 

22 
Telavis, lagodexis, yvarlis 

wvrili arxebi 
wyaroebi, xevebi da 

Releebi 
_ 

 

SromebSi [32,33] ] md.alaznis auzSi wliuri Camonadenis, wyalSemkrebze 

mosuli naleqTa jamebisa da haeris saSualo wliuri temperaturis dinamika 

1941_1985 wlebSi dadgenil iqna 5 meteosadguris _ axmeta, Telavi, gurjaani, 

yvareli, lagodexi _ monacemebis gasaSualoebiT. agreTve, md.agriCais Se-

sarTavidan 2 km-Si ganlagebuli hidrologiuri saguSagos Camket kveTSi ga-

zomili wylis wliuri xarjis mniSvnelobebiT. aseve, empiriul_statistikuri 

da wyalbalansuri modelebis asagebad da mowyvladobis Sesafaseblad, 

ganxilul Camket kveTisaTvis Sesrulda hidrologiur dakvirvebaTa rigis 

dagrZeleba. kerZod, 1950_1975 wlebSi md.alaznis Camket kveTSi gazomili 
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wylis wliuri xarjis arsebuli mniSvnelobebi daukavSirda auzSi mosul 

naleqTa jamebs (korelaciis koeficienti r=0,73), ramac saSualeba mogvca 

sakvlevi teritoriis damaxasiaTebeli naleqebiT aRgvedgina 1941_1985 wlebis 

(45 weli) Sesabamisi Camonadenis rigi. 

2.1. kvlevis meTodika-zedapiruli da miwisqveSa Camonadenis 

Fformirebis empiriul-statistikuri da wyalbalansuri  

modelebis ageba  

klimatis cvlilebis pirobebSi wylis resursebis, rogorc bunebrivi 

ekosistemis erTerTi komponentis, mowyvladobis indikatoria Camonadenis 

cvlilebis sidide. sxvadasxva auzebisaTvis es sidide gansxvavdeba 

erTmaneTisagan, radgan is gamoxatavs wyalSemkrebis, rogorc fizikuri 

sistemis gansxvavebul reaqcias masze mimdinare klimatur variaciebze. 

amrigad Camonadenis mgrZnobiaroba ganisazRvreba misi cvlilebiT, rac 

gamowveulia auzis damaxasiaTebeli haeris da niadagis temperaturebis, 

naleqTa raodenobis, atmosferoSi da niadagSi arsebuli tenSemcvelobis, 

radiaciuli balansis da sxva klimaturi maxasiaTeblebis cvlilebebiT. 

amitom, rogorc es qvemoT aris naCvenebi, Camonadenis mgrZnobiarobis 

indikatoria Camonadenis cvlilebis siCqare Sesabamisi klimaturi 

maxasiaTeblis varirebis pirobebSi. 

 cnobilia, rom Camonadeni warmoadgens wyalSemkrebze klimaturi 

faqtorebisa da bunebrivi landSaftis elementTa erToblivi moqmedebis 

integralur Sedegs. ucvleli ladnSaftis pirobebSi Camonadenis mniSvneloba 

mTlianad ganisazRvreba klimaturi maxasiaTeblebiT (ZiriTadaT 

temperaturiT da naleqebiT). amitom, klimatis cvlileba iwvevs Camonadenis 

cvlilebas. naSromebSi [54,55] mocemulia klimaturi parametrebis cvlilebaTa 

mimarT mdinareuli Camonadenis mgrZnobiarobis Sefasebis meTodika. kerZod, 

Tu wyalSemkrebs ganvixilavT rogorc fizikur sistemas, romlis 

integraluri maxasiaTebeli – Camonadeni 

1 2( , ,..., )ny f x x x=  (2.1) 

 

reagirebs masSi Semavali 1 2, ,..., nx x x  parametrebis (naleqebi, temperatura, ra-

diaciuli balansi, sinotive atmosferoSi, Rrublianoba da sxv.) cvlilebaze, 

maSin mgrZnobiaroba calkeuli parametris mimarT SeiZleba raodenobrivad 

davaxasiaTod kerZo warmoebuliT 
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1 10 ,...,

, 1,2,..., .

n no
i x x x x

f
i n

x
= =

 
= 

 
                                   (2.2) 

aq nulovani indeqsiT aRniSnulia sistemis Semavali parametrebis sabaziso 

mniSvnelobebi, romlebic Seesabamebian klimaturi cvlilebis dasawyiss. 

fizikuri sistemis integraluri maxasiaTeblis cvlileba ganisazRvreba misi 

sruli diferencialiT 

1 0

.
n

i

i i

f
dy dx

x=

 
=  

 
  

(2.3) 

amrigad, TiToeuli 
0i

f

x

 
 
 

kerZo warmoebulis mniSvneloba axasiaTebs sistemis 

mgrZnobiarobas i-uri parametris cvlilebis mimarT, xolo dxi moicema 

klimatis cvlilebis konkretuli scenariT. kerZod, es scenari, magaliTad, 

SeiZleba iTvaliswinebdes mocemul regionSi (raionSi) dakvirvebaTa 

monacemebis analizis Sedegs [7,8,16,30,31,57-59]. naSromSi [55] warmodgenili 

meTodika realizebulia Camonadenis formirebis d.tiurkis modelis saSu-

alebiT, romelic emyareba wylis balansis gantolebas da farTod gamoi-

yeneba Camonadenis kvlevebisa da wylis resursebis Sefasebisas [56]. 

SevniSnavT, rom araviTari SezRudva modelis tipis mimarT ar arsebobs. igi 

SeiZleba iyos, rogorc empiriul-statistikuri, aseve deterministuri da 

iZleodes saSualebas (2.1) funqcionaluri kavSiri warmodgeni iqnas cxadi 

(analizuri) saxiT. 

meTodika gamoyenebuli SeiZleba iyos mdinareebis calkeuli 

wyalSemkrebisaTvis, rac saSualebas mogvcems ara marto raodenobrivad 

Sevafasod Camonadenis mgrZnobiaroba calkeuli auzebis mixedviT, aramed 

SevadginoT misi cvlilebis prognozi gansazRvruli klimaturi scenaris 

mixedviT. 

 klimatis cvlilebasTan dakavSirebuli IPCC-is ganmartebis Tanaxmad, 

aseve terminologiis ganmartebiT leksikonSi [60], fizikuri (magaliTad, 

klimaturi) sistemis mowyvladoba gansazRvrulia rogorc misi 

mgrZnobiarobisa da Seguebis unaris erToblivi funqcia. amasTan dakav-

SirebiT SevniSnavT, rom Camonadenis SemTxvevaSi wyalSemkrebis, rogorc 

bunebrivi sistemis, adaptacia gamoixateba Camonadenis cvlilebis sidideSi, 

romelic warmoadgens reaqcias klimaturi parametrebis varirebaze. amitom, 
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Camonadenis mgrZnobiarobas ganvsazRvravT kerZo warmoebulebiT 
i i

f

x

 
 
 

, xolo 

mis mowyvladobas - sruli diferencialiT df.  

 meores mxriv IPCC-is mier miRebuli gansazRvris Tanaxmad mgrZnobiaroba 

aris klimatis cvlilebasTan dakavSirebuli bunebriv an anTropogenur 

sistemaze arasasurveli an sasurveli zemoqmedebis xarisxi (sidide). Sedegi 

am zemoqmedebisa SeiZleba iyos uSualo, magaliTad, Camonadenis cvlileba, 

aseve SeiZleba iyos meoradi, magaliTad,  zarali, gamowveuli 

wyalmovardnebis/wyaldidobebis sixSiris zrdiT. es gansazRvra srul 

TanxmobaSia zeviT moyvanil mgrZnobiarobis Sefasebis maTematikur for-

mulirebasTan: Camonadenis mgrZnobiaroba raime klimaturi maxasiaTeblis 

mimarT gansazRvrulia rogorc Camonadenis cvlilebis siCqare am 

maxasiaTeblis varirebisas. mowyvladoba ki ganmartebulia rogorc klimatis 

cvlilebis negatiuri Sedegebis mimarT (klimatis cvlilebisa da 

eqstremaluri movlenebis CaTvliT) bunebrivi an anTropogenuri sistemis 

mgrZnobiarobis an Seugueblobis xarisxis sazomi. sxvanairad, mowyvladoba 

aris fizikur sistemaze moqmedi klimatis cvalebadobis xasiaTis, sididisa 

da siCqaris, am sistemis mgrZnobiarobisa da adaptaciis unaris erToblivi 

funqcia: 

V=R-A       . (2.4) 

aq V _ mowyvladobaa (mgrZnobiaroba), R _ klimaturi riskebia, xolo A _ 

adaptaciis unari, anu sistemis Tviseba Seeguos klimatis cvalebadobas. 

 (2.4)-Si Semavali klimaturi riskebi gansazRvrulia rogorc 

R=HV , (2.5) 

sadac H _ eqstremaluri movlenis riskia (xdomileba), e.i. movlenis moxdenis 

albaToba, xolo V _ mowyvladoba. (2.5)-is CasmiT (2.4)-Si vRebulobT 

V=HV-A , (2.6) 

saidanac adaptaciisaTvis miiReba Semdegi gamosaxuleba 

A=HV-V=(H-1)V  . (2.7) 

radgan  0H1, amitom  H-1<0 da  A<0. gadavweroT adaptaciis gamosaxuleba Semdegi 

saxiT 

A=-(1-H)V  , (2.8) 

aq ukve 1-H>0 da warmoadgens xdomilebis niSnadobis dones, e..i. movlenis 

moxdenis niSnadobas. 
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Camonadenis empiriul_statistikuri modelis ageba 

(a) Camonadenis empiriul_statistikuri modelis asagebad pirvel da 

aucilebel etaps warmoadgens wyalSemkrebze arsebuli meteosadgurebis, 

meteopunqtebis da hidrologiuri saguSagoebis dakvirvebaTa monacemebis 

Segroveba, mravalwliani droiTi rigebis grafikuli warmodgena trendebis 

(ryevebis wrfivi an arawrfivi aproqsimacia) gamoyofiT. aseve, Catardeba 

korelaciur_regresiuli analizi (2.1) tipis mravalcvladiani regresiuli 

gantolebebis misaRebad, romlebic Camonadens Camket kveTSi daakavSireben 

wyalSemkrebisaTvis damaxasiaTebel klimatur parametrebTan _ magaliTad, 

haeris temperaturasa da naleqTa jamebTan. 

(b) rogorc iyo aRniSnuli, mdinareebis Camonadenze klimatur cvli-

lebaTa gavlenis SefasebisaTvis didi mniSvneloba eniWeba wyalSemkrebis 

iseT hidrometeorologiur maxasiaTeblebs Soris kavSiris dadgenas, 

rogoricaa haeris temperatura (t), naleqebi (P) da Camonadeni (R). cnobilia, rom 

isini mTian regionebSi icvlebian adgilis simaRlis mixedviT (H) da maT cva-

lebadobas xSirad gamoxataven formulebiT 

      
),(1 Hft =

 
),(2 HfP = )(3 HfR =

.  
(2.9) 

Tu pirvel funqcionalur kavSirs ganvixilavT rogorc gantolebas H-is 

mimarT da amovxsniT mas, miviRebT )(1

1 tfH −= , sadac 1

1

−f aRniSnavs 1f -is 

Sebrunebul funqcias. es gvaZlevs saSualebas, Tanaxmad (2.9)-sa, P da R 

warmovadginoT, rogorc temperaturis funqciebi: 

  )()( 1

1

12 ttffP == −  da     )(2

1

13 tffR == −

.      
(2.10) 

aseTi saxis damokidebulebebs didi Teoriuli da praqtikuli mniSvne-

loba aqvT, radgan, rogorc wesi, ufro meti informacia gagvaCnia swored 

temperaturaze.  

(g) Tu cnobilia (2.10)-is tipis analizuri funqciebi, maSin maTi ga-

moklebiT SeiZleba miviRoT 

   R-P=φ2(t)- φ1(t),                                                                                                          (2.11) 

da ganvsazRvroT Camonadeni rogorc naleqTa jamebis da temperaturis 

funqcia: 

       R=P+φ2(t)- φ1(t)≡R(P,t) .                                 (2.11) 

 (a)-s gaTvaliswinebiT igive damokidebulebis miReba SeiZleba, Tu cnobilia 

statistikuri kavSirebi Camonadenisa cal-calke naleqebTan da 

temperaturasTan, e.i. 
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                     R=f(P),                                                                                                                (2.13) 

                     R=φ(t) .         .                                                                                                     (2.14) 

    maSin (2.13)-is da (2.14)-is SekrebiT vRebulobT 

                     2R=f(P)+φ(t),                                                      (2.15) 

    saidanac 

          
2

1
=R [f(P)+φ(t)]≡R(P,t).                                                                                      (2.16) 

   igive (2.16) damokidebulebis miReba SesaZlebelia, aseve, uSualod 

mravalcvladiani regresiuli kavSiris dadgeniT. 

 
Camonadenis wyalbalansuri modelebis ageba 

 ganvixiloT Camonadenis formirebis maTematikuri modeli, romelic 

emyareba wylis balansis gantolebas da farTod gamoiyeneba regionaluri 

wylis balansis da resursebis dadgenisas[23,61,62]: 

 

R=P-E  .   (2.17) 

 

aq R _ mdinaris Camonadenia, P _ wyalSemkrebze mosuli naleqebis jami, E _ 

aorTqleba.wylis balansis yvela komponenti am SemTxvevaSi gansazRvravs mis 

saSualo wliur mniSvnelobas da moicema mm-Si. Tu aorTqlebis sididis 

gansazRvrisaTvis gamoviyenebT l.tiurkis [56] formulas, maSin (2.17) 

gantolebis marjvena mxare gamoisaxeba klimatis ZiriTadi maformirebeli 

parametrebiT (haeris da niadagis temperaturebi, naleqTa jamebi, wylis 

orTqlis drekadoba, radiaciuli balansi da sxv.). es ki saSualebas iZleva 

gamoTvlil iqnas (2.2) da (2.3) gamosaxulebaTa mniSvnelobebi da sabolood 

dadgenil iqnas Camonadenis mgrZnobiaroba klimatis maxasiaTeblebis 

cvlilebaTa mimarT.   

l.tiurkis modelis SemTxvevaSi wylis balansis (2.17) gantolebas 

Semdegi saxe aqvs: 

]
2

P+
2

cL

L
1[P=R -   , (2.18) 

sadac 3
11 0.05T+25T+300=L .Laq 1T  _ haeris temperaturaa (0C), xolo c _ modelis 

sakalibro mudmiva. Tu konkretuli auzisaTvis gvecodineba wyalSemkrebze 

mosuli P naleqTa  jamebis damaxasiaTebeli 1T  haeris temperaturisa da Camket 
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kveTSi Camonadenis fenis saSualo wliuri klimaturi mniSvnelobebi, maSin 

modelis c sakalibro mudmiva SeiZleba ganisazRvros gamosaxulebiT: 

( )( )

( )2RP
2

L

RP+LR+PL
2

P
=c

-

--
. (2.19) 

l.tiurkis modelis SemTxvevaSi (2.3) gantoleba miiRebs Semdeg saxes: 

( ) ( )
1

dT
01

T/R+dR0P/R=dR ∂∂∂∂ . (2.20) 

 

sadac (2.2) da (2.18)-is gaTvaliswinebiT vRebulobT: 

 

( ) 2
P+

2
cL

2
P+

2
cL

2
LP

+
2

P+
2

cL

L
1=

P

R
-

∂

∂
,                          (2.21) 

( ) ( ) ( )2
1

T15.0+25P
2P+2cL

2/12P+2cL2cL
2/12P+2cL

=

1
T

R
-

-
-

∂

∂
.             (2.22) 

 

2.2.kvlevis Sedegebi – klimatis cvlilebis gavlena  

zedapirul da miwisqveSa Camonadenze 

 

  msgavsad nax.2.3-isa, naxazebze 2.4 da 2.5 mocemulia md.alaznis 

wyalSemkrebze mosul naleqTa jamebis da Camonadenis  klimaturi 

maxasiaTeblebi Tveebis mixedviT. warmodgenili ganawilebebi axasiaTeben 

periodebs: 1941-1985, 1986-2006 da 1941-2006 ww. rogorc am naxazebidan Cans, 45 

wliani periodidan 65- wlianze gadasvla xasiaTdeba umetes SemTxvevebSi 

naleqTa SemcirebiT (Tveebi I, III, V,VI, VII, IX) an mcire cvlilebiT (IV, X). 

naleqTa umniSvnelo mateba daikvirveba II, VIII, XI da XII TveebSi. 

Camonadenis mcire kleba aRiniSneba XII,  I, II, IV, VII, VIII da IX TveebSi. 

Camonadeni faqtiurad ar icvleba X  da XI TveebSi, xolo misi mateba 

daikvirveba III, V da VI. 
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Tve 
I II III IV V VI VII VIII IX X XI XII 

wlebi 
1941-1985 35 41 68 88 123 120 78 75 86 75 59 36 

1986-2006 29 44 63 87 116 96 64 80 75 76 63 41 

1941-2006 33 42 67 88 121 112 74 76 83 75 60 37 

                                                                                       

 

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

wlebi 

1941-42 

1984-85 
59 36 34 41 68 87 124 121 78 75 87 75 

1985-86 

2005-06 
63 42 29 44 63 87 116 96 64 80 75 76 

1941-42 

2005-06 
60 38 33 42 67 87 122 113 74 77 83 76 

nax. 2.4.md.alaznis wyalSemkrebze mosul naleqTa jamebis Sidawliuri ganawileba (a) – kalendaruli wlis mixedviT; (b) – 
hidrologiuri wlis gaTvaliswinebiT  
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Tve 
XI XII I II III IV V VI VII VIII IX X 

wlebi 
1941-1985 83 75 68 71 98 169 191 163 111 77 91 97 

1941-2006 84 73 67 70 100 166 200 167 107 74 89 98 

civi periodi 
Tbili periodi 

 savegetacio periodi  

hidrologiuri weli 

 
nax. 2.5. md.alaznis Camonadenis Sidawliuri ganawileba _ sag.md.agriCais 

SesarTavidan 2 km-Si ganlagebuli saguSagos monacemebiT 
 

cxril 2.4-Si mocemulia md. alaznis Camonadenis Sidawliuri 

ganawileba droiT monakveTebSi 1941-1985 da 1941-2006 wlebSi. pivel 

SemTxvevaSi Camonadeni warmodgenilia aralimitirebuli da limitirebuli 

periodis mixedviT, xolo meoreSi - aralimitirebuli moTxovnebis 

Sesabamisad civ da Tbil sezonebSi, aseve savegetacio periodSi. 

cxrili 2.4. md.alaznis Sedawliuri ganawileba: a) limitirebul da 

aralimitirebul periodebSi (1941-1985 ww); b) agrometeorologiuri 

sezonebis mixedviT - civ, Tbil da savegetacio periodebSi (1941-2006 ww). 

R wliuri Camonadeni m3/wm 

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

98 169 191 163 111 77 91 97 83 75 68 71 

aralimitirebuli periodi limitirebuli periodi (wyalmciroba) 
aralimitirebuli 

sezoni 
limitirebuli 

sezoni 
gazafxuli-zafxuli zafxuli-Semodgoma zamTari 

III IV V VI VII VIII IX X XI XII I II 
 (b) R wliuri Camonadeni m3/wm 

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

84 73 67 70 100 166 200 167 107 74 89 98 

1941-1985 ww. 

civi periodi 
Tbili periodi 

 savegetacio periodi  

gadavideT ufro detalur analizze da SeviswavloT wyalSemkrebze 

naleqTa jamebis, miwispira haeris temperaturisa da Camonadenis Sidawliur 

ganawilebaTa dinamika. 
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upirveles yovlisa ganvixiloT wliuri maxasiaTeblebis dinamika da 

maT Soris arsebuli kavSirebi 1941-1995 (45-wliani periodi) da 1941-2006 (65-  

wliani periodi) droiT intervalebSi. rogorc vxedavT, pirveli periodi 

(ix. nax. 2.6) globaluri daTbobis dawyebamde xasiaTdeboda wyalSemkrebze 

naleqTa jamebisa da Camonadenis mcire zrdiT (normis 5-10%) ucvleli 

temperaturis pirobebSi, meore periodSi suraTi SesamCnevad Secvlilia. 

 
 

 

 
 

 

 
 

 
 

nax.2.6. md.alaznis auzSi 1941-1985 da 1941_2006 wlebis periodebSi 
wliuri maxasiaTeblebis: (a) Camonadenis ( R m3/wm), (b) naleqebis wliuri 
jamebis  ( P, mm)), (g) haeris temperaturis (t 0C) dinamika da Sesabamisi wrfivi 
trendebi 
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globaluri daTbobis pirobebSi SenarCunebulia Camonadenis zrda (normis 

8%), aRiniSneba naleqTa jamebis Semcireba daaxloebiT 10%-iT, xolo haeris 

temperatura SesamCnevad momatebulia 0.9°C-iT 65 - wliani periodis 

Sesabamisad (1941-2006 ww). riTi SeiZleba avxsnaT naleqebis Semcirebisa da 

Camonadenis zrdis Seusabamoba. radgan wyalSemkrebze naleqTa jamebisa da 

haeris temperaturis mniSvnelobebis gansazRvra xdeba 5 meteosadguris 

monacemebis gasaSualoebiT, metad mcirea albaToba maTi da saSualos 

arareprezentatulobisa. Seusabamobis mizezi SeiZleba iyos Camonadenze 

dakvirvebebis monacemebi. gasuli saukunis 90-iani wlebis dasawyisidan 

Sewyda dakvirvebebi Camonadenze. amitom, am wlebis monacemebi aRebuli iqna 

azerbaijaneli kolegebisgan, romlebic irwmunebian, rom maT teritoriaze 

ganlagebul saguSagoze aseTi dakvirvebebi ar Sewyvetila. Semdgom, mimdina-

re saukunis 2000-2006 wlebSi gazomvebi qarTul saguSagoze kvlav ganaxl-

da, magram izomeboda mxolod wylis doneebi.Aar aris gamoricxuli, rom ma-

Ti gadayvana wylis xarjebSi xdeboda garkveuli xarvezebiT, radgan sagu-

Sagos adgilze kalapotis kveTi ganisazRvreboda miaxloebiT Zveli monace-

mebis mixedviT. amrigad, aRniSnuli Seusabamoba dakavSirebuli SeiZleba iy-

os Camonadenze informaciis arasrulyofiT. am xarvezis gamosasworeblad 

1986-2006 wlebSi Camonadenis mniSvnelobebi SeiZleba aRdgenil iqnas wina 

periodis empiriul-statistikuri modelis daxmarebiT. arsebul dakvirveba-

Ta monacemebis Tanafardoba saSualo wliursa da calkeul Tveebs Soris 

SeiZleba gamoyenebul iqnas Sidawliur ganawilebaTa aRsadgenad, gamomdi-

nare wlebis mixedviT gamoTvlil Camonadenis saSualowliuri mniSvnelobe-

bidan. SesaZlebelia, aseve, aseTi tipis modelebis ageba TiToeuli TvisaT-

vis. es saSualebas mogvcems gamoviTvaloT Camonadenis mniSvnelobebi Tveeb-

is mixedviT da Semdgom maTi SekrebiT miviRoT wliuri mniSvneloba. am Sem-

TxvevaSi wliuri Camonadenis modeli SeiZleba gamoviyenoT Sidawliuri ga-

nawilebis dadgenis kontrolisaTvis. meore mosazreba naleqebis Semcire-

bisa da Camonadenis matebis Seusabamobis asaxsnelad SeiZleba davukav-

Sirod mdinaris miwisqveSa sazrdoobas. 

 hidrometeorologiis institutSi Sesrulebulma gamokvlevebma [32,63]  

aCvenes, rom md.alaznis miwisqveSa sazrdooba icvleba adgilis simaRlis 

zrdasTan erTad. kerZod, alazani-zemoqedis kveTSi (900 mzd) miwisqveSa 
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sazrdoobis koeficienti Seadgens 53%-s, alazani-WiauraSi (980 mzd)-49%-s, 

xolo alazani-Saqriani (1260 mzd) xasiaTdeba miwisqveSa sazrdoobiT, rome-

lic tolia 46%-is. vaxuSti bagrationis sax.geografiis institutis Tanam-

Sromlebis kvlevis Tanaxmad (l.vladimirovi, gigineiSvili da sxv. [61,62]) 

md. alaznis-agriCais SesarTavTan koeficienti tolia K=Q/R=53%, rac faqti-

urad emTxveva zemoT moyvanil Sefasebas. amrigad, sruliad misaRebia, rom 

Camonadenis dafiqsirebuli zrda md.alazani-agriCais SesarTavidan 2 km-ze 

qveviT SeiZleba ganpirobebuli iyos miwisqveSa sazrdoobiT, romlis sidi-

de aq aRemateba 50%-s. mxedvelobaSi misaRebia is garemoeba, rom mdinaris 

es monakveTi Zalian axlosaa mingeCauris wyalsacavTan, romelic imyofeba 

zRvis donidan 70m simaRleze. misi sigrZea 70km, sigane-18km, zedapiris 

farTobi tolia 605km2, moculoba Seadgens 16km3. maqsimaluri siRrmea 75m, 

xolo saSualo siRrme-27m. wylis done wyalsacavSi meryeobs 15m-is 

farglebSi. 50-iani wlebis bolos Seqmnilma amierkavkasiaSi yvelaze didma 

wyalsacavma udidesi gavlena iqonia mis garSemo arsebul geologiur 

struqturebze da kardinalurad Secvala am raionSi gruntis wylebis 

reJimi. md. alazani wyalsacavTan SeerTebamde miedineba vake dablobSi, 

romlis simaRle zRvis donidan 100-200m-ia. dablobis maqsimaluri sigane 

100-120m-ia, xolo minimaluri 20-30m. Mmdinaris fskeri Sedgeba qviSa-Tixnaris 

fenebisagan, romelTa simZlavre alag-alag 7-10m-s Seadgens. hidrologiuri 

saguSago md.agriCais qvemoT 2km-ze ganlagebulia daaxloebiT 100-110 mzd, 

xolo is adgili, sadac mdinare uerTdeba wyalsacavs 90-100m-zea zRvis 

donidan. amrigad, simaRleTa sxvaoba am monakveTze Seadgens minimum 10-20m, 

maqsimum 30-40m. kalapotis gaswvriv manZili wyalsacavidan saguSagomde 50km-

is rigisaa. amis yvelafris mxedvelobaSi miRebis Semdeg SeiZleba 

vivaraudoT, rom  md.alaznis qveda dinebaSi mZlavri gavlena unda hqondes 

mingeCauris wyalsacavis mxridan miwisqveSa sazrdoobas. yovel SemTxvevaSi 

am mimarTulebiT saWiroa damatebiTi kvlevebis Catareba.  

SedarebiT maRali korelaciuri kavSirebiT xasiaTdeba md.alaznis 

wlieri Camonadenis damokidebuleba wyalSemkrebze mosul naleqTa jamebze 

(r=0.82 da 0.58) da haeris temperaturaze (r=0.53 da -0.49), aseve naleqebis 

damokidebuleba temperaturaze (r=0.34 da 0.41). am kavSirebis amsaxveli 

grafikebi, Sesabamisi regresiis gantolebebi da korelaciis koeficientis 

mniSvnelobebi ganxilul or droiT intervalSi warmodgenilia nax.2.7-ze. 
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nax.2.7. (a) kavSiri md.alaznis (saguSago md.agriCais SesarTavidan 2 km-Si) wliur 
Camonadensa da .wy.alSemkrebze mosul wliur naleqTa jamebs Soris; Camonadensa 
da auzSi haeris saSualo wliur temperaturas Soris; (g) naleqebsa da haeris 
temperaturas Soris 1941-1985 da 1941-2006 wlebis periodebSi  (b)  
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 rogorc vxedavT, aRniSnul periodSi SenarCunebulia am damokidebu-

lebaTa xasiaTi. kerZod, temperaturis zrdas wyalSemkrebze Seesabameba na-

leqTa jamebisa da Camonadenis Semcireba, Tanac Semcirebis siCqare orive 

SemTxvevaSi naklebia 1941-2006 wlebSi, 1941-1985 periodTan SedarebiT. orive 

periodis  Camonadenis naleqTa jamebze damokidebulebis xasiaTi aseve Se-

narCunebulia – ufro did naleqTa jamebs Seesabameba momatebuli Camonade-

ni. fizikurad es yvelaferi gasagebia: wyalSemkrebze temperaturis zrda 

iwvevs aorTqlebisa da evapotranspiraciis intensiurobis matebas. am dros 

sul ufro didi raodenobiT wylis orTqli gadadis atmosferoSi. magram, 

adgilobrivi reliefiT gamowveuuli haeris dinebebi da mikrocirkulaciebi 

ar uwyoben xels wylis orTqlis dagrovebas mdinaris auzSi. piriqiT, fo-

nuri gadataniT es orTqlis namati gadis auzidan. amitom, adgilobrivi na-

kadebis dinamika ar iwvevs Rrublebis formirebisa da naleqwarmoqmnis pro-

cesebis intensificirebas. amasTan globaluri daTbobiT gamowveuli tempe-

raturis mateba wyalSemkrebze amuxruWebs am procesebs da iwvevs naleqTa 

jamebisa da Camonadenis Semcirebas siCqareTa naklebobis fonze meore peri-

odSi, pirvelTan SedarebiT. aRvniSnoT, rom procesebis aseTi urTierTda-

mokidebuleba SeiZleba ar axasiaTebdes sxva mdinareTa auzebs. zogierT 

wyalSemkrebze tempersturis mateba ar iwvevs naleqTa  Semcirebas da, ro-

gorc amis Sedegi Camonadenis klebas. es exeba, magaliTad, myinvarul mdina-

reebs, romlebisTvisac naleqTa jamebis Semcireba kompensirdeba myinvaru-

li sazrdoobis zrdiT temperaturis matebis pirobebSi. aseve, rogorc aR-

niSnuli iyo, zogierTi auzisaTvis mniSvnelovania miwisqveSa sazrdoobis 

wvlili Camonadenis formirebaSi, romelmac SeiZleba mZlavrad Seasustos 

naleqTa jamebis Semcirebis gavlena Camonadenze. 

 kvlevis Sedegebis Semdgomi analizi exeba Camonadenis, naleqTa jame-

bisa da temperaturis dinamikas, maTi Sidawliuri ganawilebis Tavisebure-

bebs globaluri daTbobis pirobebSi, radgan miRebulia 1941-2006 wlebis 

hidrometeorologiur dakvirvebaTa  monacemebis safuZvelze. 

 naxazebze 2.8-2.12 da Sesabamis cxrilebSi 2.5-2.9 mocemulia maxasiaTeb-

lebis dinamika da maT Soris arsebuli kavSirebi, aseve Camonadenis empiri-

ul-statistikuri modelebis gamocdis Sedegebi wliuri, civi Dda Tbili pe-

riodebisaTvis, savegetacio sezonisa da yvelaze cxeli Tvis-ivlisisaTvis.  
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nax.2.8. md.alaznis wliuri maxasiaTeblebis dinamika da maT Soris arsebuli 
kavSirebi 

(a) Camonadeni (a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) naleqebi (b) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(g) haeris temperatura (g) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

cxrili 2.5. md. alaznis wliuri Camonadenis empiriul-statistikuri modeli 

parametrebi 

samcvladiani regresiis gantolebiT miRebuli 
modeli 

R=0.0638P-9.6266t+174.9416 

r=0.89; σR=19.21; SR=8.89 

md.alaznis Camonadeni _ sag.md.agriCais SesarTavidan 2 km-Si. 

n dakvirvebis 
wlebi 

 

md.alaznis auzSi  
Camonadenis 
gamoTvlili 

mniSvneloba, R, 
m3/wm 

 
absoluturi 
cdomileba| 
[ΔR], m3/wm 

 
fardobiTi 
cdomileba, 

[ΔR]/R 

Camonade
ni, R, 
m3/wm 

saSualo 
wliuri 

naleqebi P, 
mm 

haeris 
saSualo 
wliuri 

temperatura  
t,0C 

1 1941 1942 118.00 1070.00 12.1 126.73 8.726 0.074 

2 1942 1943 115.00 1097.00 12.1 128.45 13.448 0.117 

3 1943 1944 114.00 1025.00 12.8 117.12 3.116 0.027 

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

64 2004 2005 123.00 1080.00 13.3 115.81 7.188 0.058 

65 2005 2006 116.00 972.00 13.9 103.15 12.855 0.111 
saSualo 11.30 0.11 
minimumi 0.02 0.00 

maqsimumi 45.56 0.42 
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nax.2.9. md.alaznis civi periodis maxasiaTeblebis dinamika da maT Soris arsebuli 
kavSirebi 

(a) Camonadeni (a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
(b) naleqebi (b) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
(g) haeris temperatura (g) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

cxrili 2.6. md. alaznis civi periodis Camonadenis empiriul-statistikuri modeli 

parametrebi 

samcvladiani regresiis gantolebiT 
miRebuli modeli 

R=0.1104P-0.8366t+53.13 

r=0.51; σR=14.85; SR=12.76 
md.alaznis Camonadeni _ sag.md.agriCais SesarTavidan 2 km-Si. 

n dakvirvebis 
wlebi 

 

md.alaznis auzSi  
Camonadenis 
gamoTvlili 

mniSvneloba, R, 
m3/wm 

 
absoluturi 
cdomileba| 
[ΔR], m3/wm 

 
fardobiTi 
cdomileba, 

[ΔR]/R 

Camonade
ni, R, 
m3/wm 

saSualo 
wliuri 

naleqebi P, 
mm 

haeris 
saSualo 
wliuri 

temperatura  
t,0C 

1 1941 1942 83.00 329.00 3.0 86.94 3.942 0.047 

2 1942 1943 81.00 267.00 3.4 79.76 1.238 0.015 

3 1943 1944 75.00 208.00 5.4 71.58 3.424 0.046 

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

64 2004 2005 79.00 222.00 5.5 73.04 5.963 0.075 

65 2005 2006 83.00 248.00 5.9 75.57 7.427 0.089 

saSualo 9.50 1.29 

minimumi 34.19 75.39 

maqsimumi  0.18 0.00 
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nax.2.10. md.alaznis Tbili periodis maxasiaTeblebis dinamika da maT Soris 
arsebuli kavSirebi 

(a) Camonadeni (a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
(b) naleqebi (b) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
(g) haeris temperatura (g) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cxrili 2.7. md. alaznis Tbili periodis Camonadenis empiriul-statistikuri 
modeli 

parametrebi 

samcvladiani regresiis gantolebiT 
miRebuli modeli 

R=0.0948P-20.3206t+445.6126 

r=0.98; σR=28.67; SR=4.94 

md.alaznis Camonadeni _ sag.md.agriCais SesarTavidan 2 km-Si. 

n dakvirvebi
s wlebi 

 

md.alaznis auzSi  
Camonadenis 
gamoTvlili 
mniSvneloba, 

R, m3/wm 

 
absoluturi 
cdomileba| 
[ΔR], m3/wm 

 
fardobiTi 
cdomileba, 

[ΔR]/R 

Camonade
ni, R, 
m3/wm 

saSualo 
wliuri 

naleqebi P, 
mm 

haeris saSualo 
wliuri 

temperatura t,0C 

1 1941 1942 143.43 740.40 18.5 139.87 3.563 0.025 

2 1942 1943 139.63 830.20 18.3 152.45 12.821 0.092 

3 1943 1944 142.34 817.00 18.0 157.29 14.952 0.105 

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

64 2004 2005 155.39 858.68 18.9 142.96 12.429 0.080 

65 2005 2006 139.07 724.75 19.7 114.00 25.071 0.180 

saSualo 15.67 0.13 

minimumi 0.12 0.00 

maqsimumi 51.38 0.53 
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nax.2.11. md.alaznis savegetacio periodis maxasiaTeblebis dinamika da maT Soris 
arsebuli kavSirebi 

(a) Camonadeni (a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
(b) naleqebi (b) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
(g) haeris temperatura (g) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cxrili 2.8. md. alaznis savegetacio periodis Camonadenis empiriul-statistikuri 
modeli 

parametrebi 

samcvladiani regresiis gantolebiT 
miRebuli modeli 

R=0.19P-1.3t+66.31 

r=0.67; σR=33.86; SR=25.27 
md.alaznis Camonadeni _ sag.md.agriCais SesarTavidan 2 km-Si. 

n dakvirvebi
s wlebi 

 

md.alaznis auzSi  
Camonadenis 
gamoTvlili 

mniSvneloba, R, 
m3/wm 

 
absoluturi 
cdomileba| 
[ΔR], m3/wm 

 
fardobiTi 
cdomileba, 

[ΔR]/R  

Camonade
ni, R, 
m3/wm 

saSualo 
wliuri 

naleqebi P, 
mm 

haeris saSualo 
wliuri 

temperatura  
t,0C 

1 1941 1942 142.77 514.60 21.1 136.65 6.114 0.043 

2 1942 1943 141.18 603.00 20.3 154.49 13.312 0.094 

3 1943 1944 148.86 670.20 20.1 167.52 18.660 0.125 

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

64 2004 2005 148.80 365.26 21.2 108.15 40.651 0.273 

65 2005 2006 168.34 650.53 21.3 162.22 6.120 0.036 

saSualo 20.53 0.19 

minimumi 0.30 0.00 

maqsimumi 63.06 0.89 
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nax.2.12. md.alaznis yvelaze Tbili Tvis (VII) maxasiaTeblebis dinamika da maT 
Soris arsebuli kavSirebi 
(a) Camonadeni (a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
(b) naleqebi (b) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
(g) haeris temperatura (g) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cxrili 2.9. md. alaznis yvelaze Tbili Tvis (VII) Camonadenis empiriul-
statistikuri modeli 

parametrebi 

samcvladiani regresiis gantolebiT 
miRebuli modeli 

y=0.4014P+10,549t+328.6 

r=0.95; σR=8.70; SR=2.80 

md.alaznis Camonadeni _ sag.md.agriCais SesarTavidan 2 km-Si. 

n dakvirvebi
s wlebi 

 

md.alaznis auzSi  
Camonadenis 
gamoTvlili 
mniSvneloba, 

R, m3/wm 

 
absoluturi 
cdomileba| 
[ΔR], m3/wm 

 
fardobiTi 
cdomileba, 

[ΔR]/R 

Camonade
ni, R, 
m3/wm 

saSualo 
wliuri 

naleqebi P, 
mm 

haeris saSualo 
wliuri 

temperatura  
t,0C 

1 1941 1942 102.56 67.00 24.1 101.26 1.297 0.013 

2 1942 1943 137.59 122.00 22.7 138.11 0.519 0.004 

3 1943 1944 144.39 133.00 23.2 137.25 7.141 0.049 

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

64 2004 2005 75.70 48.00 25.5 78.87 3.168 0.042 

65 2005 2006 160.89 159.00 22.9 150.85 10.039 0.062 

saSualo 29.34 1.98 

minimumi 0.52 0.00 

maqsimumi 119.75 106.92 
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cxr.2.10-Si Tavmoyrilia yvela ganxiluli periodebSi Camonadenis empiriul-

statistikuri modelebis amsaxveli regresiis gantolebebi da maTi paramet-

rebi- gantolebaTa korelaciis koeficientebi r, regresiis wrfis mimarT sa-

Sualo kvadratuli gadaxrebi Rm/wm da gantolebaTa   cdomolebebi SRm/wm. 

cxrili 2.10. md.alaznis Camonadenis (md.agriCais SesarTavidan 2 km-Si 
mdebare saguSago) empiriul-statistikuri modelebi – samcvladiani wrfivi 

regresiis gantolebebi R=f(P,t). 

md.alazani/periodi 

d
ak
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Ca
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d
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3 /
w
m 
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w
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c
d
o
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l
eb
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R

=
R

-R
1

 

f
ar

d
o
b
iT

i 
c
d
o
mi
l
eb
a 


R

/R
 

wliuri 

R=0.0638P-9.6266t+174.9416 

r=0.89; σR=19.21; SR=8.89 

107.97 869.22 12.72 107.99 0.022 0.000 

civi sezoni (XI-III) 

R=0.1104P-0.8366t+53.13 

r=0.51; σR=14.85; SR=12.76 

78.65 236.22 4.6 75.39 3.255 0.041 

Tbili sezoni (IV-X) 

R=0.0948P-20.3206t+445.6126 

r=0.98; σR=28.67; SR=4.94 

128.89 633.04 18.54 128.88 0.009 0.000 

savegetacio periodi 

(V-IX) 

R=0.19P-1.3t+66.31 

r=0.67; σR=33.86; SR=25.27 

127.58 467.18 20.82 128.01 0.431 0.003 

yvelaze Tbili Tve - 

ivlisi 

y=0.4014P-10,549t+328.6 

r=0.95; σR=8.70; SR=2.80 

106.98 73.58 23.81 106.92 0.052 0.000 
 

 cxr.2.11-Si mocemulia ganxilul droiT intervalebSi-weli, civi da 

Tbili sezonebi, savegetacio periodi da ivlisi-md.alaznis wyalSemkrebze 

haeris temperaturis, naleqTa jamebisa da Camonadenis cvlilebis 

siCqareebi  miyvanili 65- da 100-wlian periodebamde. 
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cxrili 2.11.sxvadasxva droiT intervalebSi klimaturi elementebis 

cvlilebis siCqareebi (dayvanili 65- da 100-wlian periodebamde 

periodi,Tve 
weli civi Tbili savegetacio ivlisi klimaturi 

elementi 

Hhaeris 
Temperatura 

t°C 

Mmateba 
0.9°C/65w. 

Mmateba 
1.4°C/65w. 

Mmateba 
0.6°C/65w. 

Mmateba 
0.5°C/65w. 

Mmateba 
0.8°C/65w. 

1.4°C/100w. 2.1°C/100w. 0.9°C/100w. 0.7°C/100w. 1.2°C/100w. 

naleqTa 
jamebi 

mm 

Kkleba 
94mm 

(11%)/65w 

Kkleba 
20mm 

(8%)/65w 

Kkleba 
74mm 

(12%)/65w 

Kkleba 
75mm 

(16%)/65w 

Kkleba 
12mm 

(16%)/65w 
144mm 

(17%)/100w 
30mm 

(13%)/100w 
144mm 

(18%)/100w 
115mm 

(25%)/100w 
18mm 

(24%)/100w 

Camonadeni 
Rm3/wm 

mateba 
9m3/wm 

(8%)/65w 

mateba 
6m3/wm 

(8%)/65w 

mateba 
10m3/wm 
(8%)/65w 

mateba 
10m3/wm 
(8%)/65w 

mateba 
7m3/wm 

(6%)/65w 

13m3/wm 
(12%)/100w 

9m3/wm 
(12%)/100w 

16m3/wm 
(12%)/100w 

15m3/wm 
(12%)/100w 

11m3/wm 
(10%)/100w 

 

 amrigad, klimaturi elementebis Sidawliur ganawilebaTa dinamikis 

Seswavlam dagvanaxa, rom haeris temperaturis matebis siCqare civ sezonSi 

ufro gamoxatulia (1.4°C/65w.), xolo Tbil sezonSi naklebia (0.6°C/65w.) 

wliur siCqaresTan (0.9°C/65w.) SedarebiT. savegetacio periodSi da ivlisSi 

matebis siCqare (0.5-0.8°C/65w.) naklebia wliur siCqareze. naleqTa jamebis 

Semcirebis siCqare naklebia civ sezonSi (8%) da piriqiT odnav 

momatebulia Tbil sezonSi (12%)  wliurTan SedarebiT (11%). savegetacio 

da ivlisis pirobebSi klebis siCqare erTnairia (16%) da momatebuli 

wliurTan SedarebiT (11%). 

 Camonadeni yvela droiT intervalSi izrdeba, rac ukve aRniSnuli 

iyo, winaaRmdegobaSia naleqTa jamebis SemcirebasTan. sainteresoa, rom 

Camonadenis mateba yvela droiT intervalSi Sesabamis normasTan 

SefardebiT, xdeba erTnairad (8%), rac aseve ar Seesabameba naleqTa 

jamebis sxvadasxva SefardebiTi sididiT Semcirebas aRniSnul periodebSi. 

 klimaturi elementebis Sidawliuri ganawilebebidan gamomdinare 

SevafasoT md.alaznis Camonadenis mgrZnobiaroba wyalSemkrebze haeris 

temperaturisa da naleqTa jamebis varirebis dros [55]. 

gvaqvs 
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                              (2.23)  

sadac  warmoadgens naleqTa varirebis mimarT Camonadenis 

mgrZnobiarobis Sefardebas temperaturis cvlilebis mimarT Camonadenis 

mgrZnobiarobasTan. - ganyenebuli (uganzomilebo) ricxvia. P0, t0 da R0 –

Sesabamisad naleqTa jamebis, temperaturisa da Camonadenis normebis 

mniSvnelobebi Sesabamis droiT intervalisaTvis.  da b warmoadgens  

R= P-bt+c regresiul gantolebaSi Semaval koeficientebs. Sesafaseblad 

visargebloT cxr.2.10-Si warmodgenili parametrebiT da gantolebaTa 

koeficientebiT. 

weli:   0.43A  an       .      (2.24) 

amrigad, md.alaznis wliuri Camonadenis mgrZnobiaroba auzSi 

saSualo wliuri temperaturis cvlilebis mimarT daaxloebiT 2-jer 

aRemateba Camonadenis mgrZnobiarobas wyalSemkrebze mosul naleqTa 

jamebis cvlilebis mimarT. 

civi sezoni:   7.           (2.25)  

am SemTxvevaSi civi sezonis Camonadenis mgrZnobiaroba wyalSemkrebze 

mosul naleqTa jamebis cvlilebisas 7-jer metia Camonadenis 

mgrZnobiarobaze civi sezonis saSualo temperaturis cvlilebisas. 

Tbili sezoni:   0.17  an     5.96.  (2.26)  

Tbil sezonSi Camonadenis mgrZnobiaroba temperaturis cvlilebis mimarT 

6-jer aRemateba Camonadenis mgrZnobiarobas naleqTa cvlilebis dros. 

savegetacio  periodi:   =3.33.    (2.27) 

savegetacio periodis Camonadenebis mgrZnobiaroba naleqTa cvlilebis 

mimarT 3-jer metia Camonadenis mgrZnobiarobaze temperaturis cvlilebisas. 

ivlisi:   =0.14  an     =7.17.            (2.28) 

ivlisis Camonadenis mgrZnobiaroba temperaturis cvlilebisas 7-jer 

aRemateba Camonadenis mgrZnobiarobas naleqTa cvlilebis dros. 
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 md.alaznis Camonadenis empiriul-statistikuri modelebis safuZvelze 

(ix.cxr.2.10) ori klimaturi scenaris pirobebisaTvis SevafasoT Camonadenis 

mosalodneli cvlileba. 

 klimaturi scenaris pirvel, SedarebiT ufro rbil (optimalur) 

variantSi wliuri temperaturis mateba Seadgens 3°C, xolo naleqTa jamebis 

Semcireba xdeba normis 10%-iT. 

 meore, SedarebiT mkacr (eqstremalur) variantSi wliuri temperatura 

izrdeba 4°C-iT, xolo wliuri naleqTa jami mcirdeba 20%-iT. 

weli:  gvaqvs wliuri Camonadenis cvlilebis Semdegi gantoleba 

   dR=0.06dP=9.4dt.       (2.29) 

aq wliuri normebia: t0=12.7°C,  P0=869mm, R0=108m3/wm. 

I scenaris mixedviT: 

   (dR)1=0.06(-0.1 x 869)-9.46 x 3=-33.6m3/wm(31%).   (2.30) 

II scenaris mixedviT 

     (dR)2=0.06(-0.2 x 869)-9.46 x 4=-48.3m3/wm(45%).   (2.31) 

 amrigad, ganxiluli klimaturi scenarebis pirobebSi mosalodnelia 

md.alaznis wliuri Camonadenis Semcireba 34-48m3/wm sididiT, rac wliuri 

normis 30-45%-s Seadgens. 

civi sezoni: gvaqvs Camonadenis cvlilebis Semdegi gantoleba: 

   dR=0.11dP-0.81dt.       (2.32) 

civi sezonis normebia: t0=4.6°C,  P0=236mm, R0=78.6m3/wm. 

maSin  

   (dR)1=0.11(-0.1 x 236)-0.81 x 3=-5m3/wm(6%).   (2.33)  

     (dR)2=0.11(-0.2 x 236)-0.81 x 4=-8.4m3/wm(11%).   (2.34) 

am SemTxvevaSi mosalodnelia md.alaznis civi sezonis Camonadenis 

Semcireba 5-8m3/wm sididiT, rac civi sezonis normis 6-11%-s Seadgens. 

  

Tbili sezoni: Camonadenis cvlilebis gantoleba iqneba 

   dR=0.1dP-20.1dt.       (2.35) 

Tbili sezonis normebia: t0=18.5°C,  P0=633mm, R0=129m3/wm. 

   (dR)1=0.1(-0.1 x 633)-20.1 x 3=-66.6m3/wm(52%).   (2.36) 

     (dR)2=0.1(-0.2 x 633)-20.1 x 4=-93.1m3/wm(72%).   (2.37) 
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mosalodnelia Tbili sezonis Camonadenis Zlieri Semcireba 67-93m3/wm 

sididiT, rac Tbili sezonis normis 50-70%-s Seadgens. 

savegetacio periodi: Camonadenis cvlilebis gantolebaa 

   dR=0.19dP-1.3dt.       (2.38) 

savegetacio periodis normebia: t0=20.8°C,  P0=467mm, R0=127m3/wm. 

   (dR)1=0.19(-0.1 x 467)-1.3. x 3=-12.8m3/wm(10%).   (2.39) 

     (dR)2=0.19(-0.2 x 467)-1.3 x 4=-23m3/wm(16%).   (2.40) 

am SemTxvevaSi mosalodnelia savegetacio periodis Camonadenis Semcireba 

13-23m3/wm sididiT, rac am periodis normis 10-20%-s Seadgens. 

ivlisi: Camonadenis cvlilebis gantolebaa 

   dR=0.45dP-10.17dt.       (2.41) 

ivlisis normebia: t0=23.8°C,  P0=74mm, R0=106m3/wm. 

   (dR)1=0.45(-0.1 x 74)-10.17 x 3=-33.8m3/wm(32%).   (2.42) 

     (dR)2=0.45(-0.2 x 74)-10.17 x 4=-47.4m3/wm(45%).   (2.43) 

mosalodnelia ivlisis Camonadenis SesamCnevi Semcireba, romlis sididea 

34-47m3/wm, rac am Tvis normis 30-45%-s Seadgens. 

 [32,63]-Si zamTris minimaluri Camonadeni gaigivebuli iyo miwisqveSa 

CamonadenTan. am midgomiT miRebuli kvlevis Sedegebi karg TanxvedraSi 

aRmoCnda kompleqsuri hidrografis danawevrebiT miRebul SefasebebTan. 

amis gaTvaliswinebiT nax.2.13(a)-ze mocemulia md.alaznis wliuri 

minimaluri Camonadenis damokidebuleba saSualo wliurTan anu miwisqveSa 

Camonadenis kavSiri saSualo wliur zedapirul CamonadenTan. amisaTvis 

kvlav gamoyenebulia 1941-2006 wlebis dakvirvebis monacemebi md.alaznis –

md.agriCais SesarTavidan 2km-iT qvemoT ganlagebul hidrologiur 

saguSagos SemTxvevaSi. magram, radgan am mdinarisaTvis xSiri iyo 

zafxulis minimumis SemTxvevebi, damatebiT gamokvleuli iqna miwisqveSa 

Camonadenis kavSiri zedapirulTan cal-calke civ da Tbil sezonebSi. am 

kavSirebis grafikuli warmodgena aseve mocemulia nax.2.13-is (b) da (g) 

SemTxvevebSi. samive periodisaTvis miRebuli damokidebulebebi 

xasiaTdebian daaxloebiT erTnairi korelaciuri koeficientiT r=0.66-0.69. 

visargebloT cxr.2.10-is da nax.2.13-is monacemebiT da miviRoT miwisqveSa 

Camonadenis empiriul-statistikuri modelebi. 
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NAnax.2.13. miwisqveSa Camonadenis (Q m3/wm) kavSiri zedapirul CamonadenTan (R m3/wm):  

(a) – wliuri periodi; (b) – civi sezoni; (g) – Tbili sezoni 
 
wliuri miwisqveSa Camonadeni da misi cvlileba.  

 hidrometeorologiuri elementebis wliuri mniSvnelobebisaTvis 

gvaqvs Semdegi gantolebebi: 

   R=0.064P-9.627t+174.942,       (2.24) 

   Q=0.550R-7.629.       (2.25) 

bolo gantolebidan SeiZleba davadginoT miwisqveSa wliuri Camonadenis 

normis sidide: Q0=0.55R0-7.629=0.55 x 108-7.63=51.8m3/wm . 
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amrigad, vRebulobT Q052m3/wm, rac emTxveva [32,61,62]-Si mocemul Sefasebebs 

mdinareebis alazani-agriCais Serwymis adgilisaTvis. amrigad, miwisqveSa 

sazrdoobis  koeficienti tolia 

   K=Q0/R0 =0.48(48%). 

(2.24) da (2.25) gantolebebis safuZvelze gamovsaxoT miwisqveSa Camonadeni Q 

rogorc naleqTa jamebis da haeris temperaturis funqcia: 

   Q=0.55(0.064P-9.627t+174.942)-7.629, 

sabolood 

   Q=0.035P-5.295t+88.580.      (2.26) 

miviReT miwisqveSa wliuri Camonadenis empiriul-statistikuri modeli. M 

misi cvlilebis gantoleba iqneba 

   dQ=0.035dP-5.295dt.       (2.27) 

Sesabamisad ganxiluli 2 klimaturi scenarisa, gveqneba: 

   (dQ)1=0.035(-0.1 x 869)-5.295 x 3=-18.9m3/wm (37%). 

    (dQ)2=0.035(-0.2 x 869)-5.295 x 4=-27.3m3/wm (53%). 

 amrigad, ganxiluli klimaturi scenarebis pirobebisaTvis md.alazani-

agriCais SesarTavis kveTis adgilze mosalodnelia miwisqveSa wliuri 

Camonadenis mniSvnelovani kleba daaxloebiT 20-30m3/wm sididiT, rac normis 

40-50%-s Seadgens. 

  civi sezonis miwisqveSa Camonadeni da misi cvlileba 

 am SemTxvevaSi gvaqvs Semdegi gantolebebi: 

   R=0.110P-0.837t+53.13,      (2.28) 

   Q=0.458R+6.674.       (2.29) 

 ganvsazRvroT civi sezonis miwisqveSa Camonadenis normis sidide: 

   Q0=0.458R0+6.674=0.458x78.65+6.674=42.7m3/wm. 

amrigad, miwisqveSa sazrdoobis koeficienti civ sezonSi tolia 

   K=  =0.54(54%). 

 (2.28) da (2.29) gantolebebidan vRebulobT civi sezonis miwisqveSa 

Camonadenis empiriul-statistikur models: 

   Q=0.05P-0.38t+31.01.      (2.30) 

civ sezonSi miwisqveSa Camonadenis cvlilebis gantolebas Semdegisaxe aqvs: 

   dQ=0.05dP-0.38dt.       (2.31) 
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klimaturi scenaris Sesabamisad miviRebT miwisqveSa Camonadenis cvlilebis 

Semdeg sidideebs: 

   (dQ)1=0.05(-0.1 x 236)-0.38 x 3=-2.3m3/wm(5%), 

    (dQ)2=0.05(-0.2 x 236)-0.38 x 4=-3.9m3/wm(9%). 

 amrigad, civ sezonSi miwisqveSa Camonadenis kleba mcirea, misi sidide 

mosalodnelia 2-4 m3/wm farglebSi, rac normis 5-9%-s Seadgens. 

  Tbili sezonis miwisqveSa Camonadeni da misi cvlileba 

 Tbili sezonisaTvis gvaqvs Semdegi gantolebebi: 

   R=0.095P-20.321t=445.613,      (2.32) 

   Q=0.495R-7.679.       (2.33) 

 meore gantolebidan ganvsazRvroT Tbili sezonis miwisqveSa 

Camonadenis normis sidide: 

   Q0=0.495 x 129-7.679=56.2m3/wm 

miwisqveSa sazrdoobis koeficienti Tbil sezonSi tolia  

   K=  0.44(44%). 

 (2.32) da (2.33) gantolebebidan vRebulobT Tbili sezonis miwisqveSa 

Camonadenis Semdeg empiriul-statistikur models 

   Q=0.047P-10.059t+212.899,      (2.34) 

aqedan  ki miwisqveSa Camonadenis cvlilebis gantolebas 

   dQ=0.047dP=10.059t.      (2.35) 

 klimaturi scenarebis pirobebisaTvis gveqneba Tbil sezonSi 

miwisqveSa Camonadenis mosalodneli cvlilebis Semdegi mniSvnelobebi: 

   (dQ)1=0.047(-0.1 x 633)-10.059 x 3=-33.2m3/wm(59%), 

    (dQ)2=0.047(-0.2 x 633)-10.059 x 4=-46.2m3/wm(82%). 

 rogorc vxedavT, globaluri daTbobis metad mkacri klimaturi 

scenaris pirobebSi md.alaznis miwisqveSa Camonadenis kleba ganxilul 

kveTSi SeiZleba Seadginos 35-50m3/wm, rac normis 60-80%-sis tolia. es 

niSnavs, rom Tu procesebi ganviTarda ganxiluli klimaturi scenarebis 

mixedviT, maSin Tbil sezonSi mosalodnelia md.alaznis miwisqveSa 

Camonadenis mniSvnelovani gamofitva, rac metad daazaralebs am regionis  

da mTlianad qveynis socialur-ekonomikur sferos.   
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3.gvalvianobis kavSiri mdinareTa CamonadenTan 

3.1. kvlevis meTodika 

 wina TavSi miRebuli mdinareTa Camonadenis formirebis empiriul-

statistikuri da wyalbalansuri modelebi iZlevian saSualebas 

davukavSirod erTmaneTs gvalvianobisa da Camonadenis parametrebi da 

gamovsaxoT es kavSiri analizuri saxiT. amisaTvis gvalvianobis 

dasaxasiaTeblad SemovitanoT ganxilvaSi selianinovis hidroTermuli 

koeficienti 

                                                                              (3.1) 

sadac  -naleqTa jamia, xolo t - temperaturaTa jami drois im 

intervalSi (kvira, dekada, Tve, kvartali, Tbili sezoni, savegetacio 

periodi), roca haeris temperatura metia 10°C-ze. gvalvianobis intensivobis 

Sesafaseblad ixilaven koeficientis Semdeg gradaciebs (ix.cxr.1.1): 

  ugvalvo kategoria - 0.75  h, 

  susti gvalva       - 0.60  h  0.75, 

  saSualo gvalva    - 0.40  h  0.60, 

  Zlieri gvalva      - 0.20  h  0.40, 

    M  mkacri gvalva       - 0  h  0.20. 

 Camonadenis formirebis empiriul-statistikuri modelis SemTxvevaSi 

gvaqvs Semdegi tipis gantoleba: 

R=  - bt + c,       (3.2) 

sadac R m3/wm,  mm da t°C warmoadgenen Sesabamisad saSualo Camonadens, 

naleqTa jams da saSualo temperaturas ganxiluli periodisaTvis, xolo , 

,b, c – am SemTxvevaSi wrfivi regresiis koeficientebia. (3.2) gantolebaSi 

Semovitanod hidroTermuli koeficienti Semdegi saxiT: 

    , 

anu 
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                   R= 0.1 ht – bt + c.         (3.3) 

amrigad, miRebuli (3.3) gantoleba akavSirebs Camonadenis mniSvnelobas 

gvalvianobis maxasiaTebelTan – hidroTermul koeficientTan. 

 Camonadenis formirebis wyalbalansuri (tiurkis) modelis 

SemTxvevaSi gvaqvs Semdegi saxis gantoleba: 

                        ,                                                              (3.4) 

sadac L= 300+25t+0.05t3 – temperaturis funqciaa, R  da  - Camonadeni (am 

SemTxvevaSi gamosaxuli mm-Si) da naleqTa jami, xolo c – sakalibro 

mudmiva. kvlav SemoviyvanoT (3.4) gantolebaSi hidroTermuli koeficienti. 

vRebulobT gantolebas 

                     ,                                  (3.5) 

romelic gamosaxavs analizur kavSirs Camonadensa da gvalvianobis 

intensivobis damaxasiaTebel koeficients Soris. 

 

3.2. gamoTvlis Sedegebi. 

 magaliTisTvis ganvixiloT md.alaznis Camonadenis kavSiri 

gvalvianobasTan sam SemTxvevaSi – Tbili sezonisaTvis (aprili-oqtomberi), 

aqtiuri savegetacio periodisa (maisi-seqtemberi) da yvelaze cxeli 

TvisaTvis (ivlisi). hidrometeorologiur dakvirvebaTa monacemebis 

Sidawliuri ganawileba Seesabameba 1941-2006 wlebis periods. (3.3) da (3.5) 

gantolebebSi Semavali t,  da t  aRebuli iqna ganxiluli periodis 

Tveebis mixedviT maqsimaluri temperaturebisa da minimaluri naleqTa 

jamebis gaTvaliswinebiT. 

 Tbili periodis gvalvis pirobebSi md.alaznis Camonadenis empiriul-

statistikuri modeli moicema Semdegi saxiT: 

                                R=0.01htmax - 20.1 max+ 437.45 ,                                           (3.6) 

sadac tmax=4634.3°C;  max=21.6°C;  min=133 mm. 

rogorc iyo aRniSnuli am gantolebisaTvis korelaciis koeficienti r=0.92; 

saSualo kvadratuli gadaxra R=28.7m3/wm; gantolebis cdomileba SR=11.2m3/wm. 
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 mkacri gvalvis SemTxvevaSi, Tu h=0.1, Camonadenis mniSvneloba 

Seadgens R=10m3/wm. Tu h=0.2, maSin   R=15m3/wm. 

 Zlieri gvalvis SemTxvevaSi, Tu h=0.3, maSin R=19m3/wm. Tu h=0.4, maSin   

R=24m3/wm. 

 saSualo intensivobis gvalvisaTvis, roca h=0.5, maSin R=28.5m3/wm. 

xolo Tu h=0.6, maSin   R=33m3/wm. 

 Tu procesebi ganviTarda zemoT mocemul pirobebSi, hidroTermuli 

koeficientis mniSvneloba Seadgens 

 0.290.3 

maSin, gamoTvlis Sedegebis gaTvaliswinebiT, R≈20m3/wm. 

 aqtiuri savegetacio periodSi ganviTarebuli gvalvis pirobebSi md. 

alaznis Camonadenis empiriul-statistikur models Semdegi saxe aqvs: 

   R=0.019htmax - 1.3 max+ 66.31 ,                                              (3.7) 

sadac tmax=3664.4°C;  max=23.9°C;  min=117 mm.. 

gantolebis korelaciis koeficienti Seadgens r=0.67; R=33.9m3/wm; SR=25.1m3/wm. 

 mkacri gvalvis SemTxvevaSi, Tu h=0.1, maSin R=42m3/wm. Tu h=0.2, maSin   

R=49m3/wm. 

 Zlieri gvalvis SemTxvevaSi, Tu h=0.3, maSin R=56m3/wm. Tu h=0.4, maSin   

R=63m3/wm 

 saSualo intensivobis gvalvisaTvis, roca h=0.5, maSin R=70m3/wm. Tu 

h=0.6, maSin   R=77m3/wm. 

 zemoT mocemuli pirobebisaTvis 

 0.32 (Zlieri gvalva), 

xolo  R≈57.5m3/wm. 

 yvelaze Tbili Tvis –ivlisis gvalvis dros md.alaznis Camonadenis 

empiriul-statistikuri modelia: 

R=0.045htmax - 10.17 max+ 312.05,                                            (3.8) 

sadac tmax=830.8°C;  max=26.8°C;  min=9 mm.. 

gantolebis maxasiaTeblebia: r=0.86; R=50.0m3/wm; SR=25.5m3/wm. 
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 mkacri gvalvis pirobebSi, roca h=0.1, maSin R=43m3/wm. Tu h=0.2, maSin   

R=47m3/wm. 

 Zlieri gvalvis SemTxvevaSi, roca h=0.3, maSin R=51m3/wm. Tu h=0.4, maSin   

R=54m3/wm 

 saSualo gvalvis pirobebSi, roca h=0.5, maSin R=58m3/wm. Tu h=0.6, maSin   

R=62m3/wm. 

 zemoT mocemuli pirobebisaTvis 

   0.11  (mkacri gvalva), 

Catarebuli gamoTvlebis gaTvaliswinebiT R=43m3/wm. 

 igive  Sefasebebi Catarda Camonadenis wyalbalansuri modelis 

gamoyenebiT. magaliTad, aqtiuri savegetacio periodSi ganviTarebuli 

gvalvis pirobebSi Camonadenis formirebis models Semdegi saxe aqvs: 

 

           ,                                                           (3.9) 

                                         

 Tu am gantolebaSi CavsvamT savegetacio periodis damaxasiaTebel 

haeris temperaturisa da naleqTa jamebis parametrebs miviRebT 

                                       R=106.27h                                         (3.10) 

 mkacri gvalvis pirobebSi, Tu  h=0.1, maSin R=10.6mm=9.3m3/wm. Tu h=0.2, 

maSin   R=21.3mm=18.7m3/wm. 

 amrigad, mkacri gvalvis pirobebSi savegetacio periodis Camonadeni 

meryeobs R=10-20m3/wm intervalSi. 

 Zlieri gvalvis pirobebSi, roca h=0.4, maSin R=42.5mm=37.3m3/wm. saSualo 

gvalvis pirobebSi, roca h=0.6, maSin R=63.8mm=56m3/wm.  

 Tu ganvixilavT gvalviani savegetacio periodis damaxasiaTebel 

parametrebs, maSin  

h=  0.32 

rac Seesabameba Zlieri gvalvis kategorias da maSin R=34mm=29.8m3/wm≈30m3/wm. 

 rogorc vxedavT, empiriul-statistikuri modeliT miRebuli 

Camonadenis mniSvnelobebi daaxloebiT 1.5-2-jer metia wyalbalansuri 
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modeliT gamoTvlil sidideebze. sxvadasxva periodebisaTvis Camonadenis 

mniSvnelobaTa Tanafardoba daculia. kerZod, gvalviani periodis 

xangrZlivobis zrdasTan erTad Camonadenis mniSvnelobebi mcirdeba. 

fizikurad es gasagebia: rac ufro didxans grZeldeba gvalva, miT ufro 

meti gavlena aqvs mas Camonadenze Semcirebis TvalsazrisiT. 

 Sesamowmeblad gamoTvlebiT  miRebuli Camonadenis mniSvnelobebi 

SeiZleba SevadaroT gvalvian wlebSi Tbili periodis calkeul TveebSi 

Camonadenis dafiqsirebul minimalur mniSvnelobebs: 

  aprili     – 46m3/wm (1951w.), 

  maisi       – 65m3/wm (1989w.), 

  ivnisi      – 54m3/wm (1961w.), 

  ivlisi     – 32m3/wm (1975w.), 

  agvisto    – 17m3/wm (1966w.), 

  seqtemberi – 22m3/wm (1996w.), 

  oqtomberi – 35m3/wm (1952w.), 

 am monacemebis gamoyenebiT SeiZleba gamoviTvaloT Tbili sezonis  

saSualo minimaluri Camonadeni  

 

Ri=42 m3/wm, savegetacio periodis saSualo minimaluri Camonadeni  

 

Ri=38 m3/wm,  da yvelaze cxeli Tvis – ivlisis saSualo minimaluri 

Camonadeni min=32 m3wm. 

 rogorc vxedavT, gvalvian wlebSi modelebiT gansazRvruli 

md.alaznis Camonadenis mniSvnelobebi karg TanxvedraSia realurad 

dakvirvebul minimaluri Camonadenis sidideebTan. amrigad, sxvadasxva 

modelebiT Sesrulebuli Sefasebebis Sedareba erTmaneTTan da maTi 

Tanxvedra bunebrivi Camonadenis dafiqsirebul mniSvnelobebTan miuTiTebs 

kvlevis Sedegebis saimedoobaze. 

 aRsaniSnavia, rom (3.1), (3.3) da (3.5) gantolebebis safuZvelze 

SesaZlebelia Sebrunebuli amocanis gadawyveta: cnobili Camonadenis 
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ttmniSvnelobisa da wyalSemkrebze haeris temperaturis ganawilebis 

daxmarebiT ganisazRvreba gvalvianobis indeqsi h (hidroTermuli 

koeficienti), anu gvalvis kategoria, xolo misi daxmarebiT wyalSemkrebze 

mosuli naleqTa jamebi – (ix. gantoleba 3.3). 

 gamovikvlioT gvalvianobis kavSiri miwisqveSa CamonadenTan. amisaTvis 

visargebloT md.alaznis miwisqveSa Camonadenis empiriul-statistikuri 

modeliT (ix.(2.34)), romelic miRebulia Tbili sezonisaTvis. gvaqvs 

    Q=0.047  -10.059t+112.899,   (3.11) 

sadac gasaTvaliswinebelia Tbili sezonis Tveebis maqsimalur 

temperaturaTa jami, maqsimaluri temperatura sezonSi da Tveebis 

minimalur naleqTa jami 

    tmax=4634.3°C;  tmax=21.6°C (ivlisi); min=133mm. 

am sidideTa CasmiT (3.11) gantolebaSi sabolood vRebulobT 

Q=21.78h-4.38.      (3.12) 

mkacri gvalvis pirobebSi, roca h=0.1 an  h=0.2 miwisqveSa Camonadenis 

mniSvneloba Q0. es niSnavs, rom am SemTxvevaSi Camonadeni mTlianad 

gamofitulia. 

 

Zlieri gvalvis SemTxvevaSi: 

Tu h=0.3, maSin  PQQ=2.2m3/wm (4%), xolo 

Tu h=0.4, maSin    Q=4.3m3/wm (8%). 

  

saSualo gvalvis SemTxvevaSi: 

Tu h=0.5, maSin  PQQ=6.5m3/wm (12%); 

Tu h=0.6, maSin    Q=8.7m3/wm (16%). 

  

susti gvalvis SemTxvevaSi: 

Tu h=0.75, maSin  PQQ=12m3/wm (21%).  

 

zemoT ganxilul pirobebSi hidroTermuli koeficientis mniSvneloba 

     0.29,  amitom Q=1.9m3/wm (3%). 
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rogorc vxedavT, gvalva metad Zlierad moqmedebs miwisqveSa 

Camonadenze. SerCeuli sawyisi pirobebi maqsimaluri temperaturebisa da 

minimalur naleqTa jamebis saxiT mTeli Tbili sezonis ganmavlobaSi 

iwveven miwisqveSa sazrdoobis donis mkveTr dawevas. Zlieri, saSualo da 

susti gvalvis pirobebSi miwisqveSa sazrdoobis koeficientis mniSvneloba 

daaxloebiT meryeobs intervalSi  =2-9%. 
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d a s k v n a 

 aRmosavleT saqarTvelos perobebSi gvalvianobisa da mdinareTa 

Camonadenis dinamikaze globaluri daTbobis Seswavlis Sedegebi, aseve 

Camonadensa da gvalvianobas Soris kavSiris kvlevis monacemebi SeiZleba 

Semdegi saxiT warmovadginoT. 

 1.Seswavlilia gvalvianobis dinamika 1951-2007 wlebSi adre momqmedi 

da amJamad arsebuli 25 meteosadguris monacemTa safuZvelze savegetacio 

Tveebis mixedviT (maisi-seqtemberi). gvalvis intensivobis gansazRvra 

ganxorcielda ruseTis sasoflo-sameurneo meteorologiis samecniero-

kvleviT institutSi damuSavebuli meTodikis saSualebiT. igi 

kompleqsurad iyenebs 3 meteorologiur (atmosferul) da 2 

agrometeorologiur (niadagur) maCveneblebs. gamoyofilia yvelaze 

gvalviani sadgurebi aRmosavleT saqarTveloSi: Tbilisi, gardabani-qvemo 

qarTlSi; sagarejo, Siraqi da dedofliswyaro-kaxeTSi. am sadgurebis 

monacemTa mixedviTAZlieri gvalva dafiqsirebulia zedized aranakleb sami 

savegetacio Tvis ganmavlobaSi. movlenis riski (albaToba) izrdeba 

maisidan seqtembrisaken. is aRwevs maqsimums ivlis-agvistoSi (Tbilisi, =30) 

an agvisto-seqtemberSi (gardabani - =0.46; sagarejo-D=0.21; Siraqi da 

dedofliwyaro - =0.16). Zlieri gvalvis intensivoba yvela sadgurisaTvis, 

savegetacio yvela TveSi an ar icvleba, an daikvirveba misi Semcirebis 

tendencia-dinamikas axasiaTebs daRmavali trendebi. amrigad, globaluri 

daTbobis gavlena gvalvis dinamikaze ar aRiniSneba. 

 2.agebulia md.alaznis (md.agriCais SesarTavidan 2km-iT qvemoT 

arsebuli hidrologiuri saguSago) zedapiruli da miwisqveSa Camonadenis 

formirebis empiriul-statistikuri da wyalbalansuri modelebi sxvadasxva 

droiT intervalebisaTvis (weli, civi da Tbili sezonebi, savegetacio 

periodi, yvelaze cxeli Tve-ivlisi). gamokvleulia auzSi haeris 

temperaturis, naleqTa jamebisa da Camonadenis wliuri da Sidawliuri 

dinamika 1941-2006 wlebis periodisaTvis saTanado wrfivi trendebis agebiT. 

 miRebulia, rom globaluri daTbobis gavlena wyalSemkrebis 

klimatur elementebze gamoixata wliuri temperaturis zrdaSi 0.9°C-iT, 

wliur naleqTa jamebis SemcirebaSi 94 mm-iT (normis 11%) da wliuri 
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Camonadenis matebaSi 8.5m3/wm-iT (normis 8%) 65 wlis ganmavlobaSi. 

Seusabamoba naleqebis Semcirebasa da Camonadenis matebas Soris SeiZleba 

aixsnas Zlideri miwisqveSa sazrdoobiT, romelic ganxilul kveTisTvis  

50%-s aRemateba. 

 daTboba civ sezonSi (1.4°C/65w) Tbili savegetacio sezonebTan (0.5-

0.6°C/65w) SedarebiT ufro metad aris gamovlenili vidre wliur periodSi. 

 naleqTa jamebi civ sezonSi SedarebiT naklebad reagireben 

daTbobaze-maTi Semcireba aRiniSneba mxolod 20 mm-iT (normis 8%), xolo 

Tbili – savegetacio sezonebis naleqTa jamebis Semcireba xdeba ufro 

didi sididiT 74-75 mm-iT, rac normis 12-16%-s Seadgens.  

 Camonadenis mateba civ sezonSi aRiniSneba 6m3/wm-iT, xolo Tbil-

savegetacio periodebSi 10m3/wm-iT, rac daaxloebiT normis 8%-s Seadgens 

orives SemTxvevaSi.  

miRebuli modelebis safuZvelze Sefasebulia Camonadenis 

mgrZnobiaroba wyalSemkrebze temperaturisa da naleqTa jamebis 

cvlilebaTa mimarT. 

 aRmosasvleT saqarTveloSi globaluri daTbobis ganviTarebis ori 

klimaturi scenaris mixedviT gamokvleulia zedapiruli da miwisqveSa 

Camonadenis mosalodneli evolucia mimdinare saukuneSi. klimaturi 

prognozi Sesrulebulia rogorc wliur, aseve Sidawliur droiTi 

intervalebisaTvis. miRebulia, rom yvelaze mkacri (eqstremaluri) scenaris 

pirobebSi, roca mosalodnelia auzSi haeris temperaturis 4°C-iT mateba, 

xolo naleqTa jamebis normis 20%-iT dakleba, zedapiruli Camonadenis 

mniSvneloba SeiZleba Semcirdes 10-45%-iT, xolo miwisqveSa Camonadenis – 

10-50%-iT. yvelaze metad reagirebs am SemTxvevaSi Tbili sezonis 

Camonadeni. Misi klebis sidide aRwevs zedapiruli Camonadenis SemTxvevaSi 

93m3/wm-s, rac normis 70%-ze metia, xolo miwisqveSa CamonadenisaTvis 46m3/wm-

s, rac 80%-s aRemateba. naklebad reagirebs civi sezonis zedapiruli da 

miwisqveSa Camonadeni. maTi Semcireba SeiZleba moxdes Sesabamisad 8 da 

4m3/wm-iT, rac daaxloebiT normebis 10%-s Seadgens. 

 rogorc vxedavT, Tu procesebi ganviTarda ganxiluli klimaturi 

scenarebis mixedviT, maSin Tbil sezonSi mosalodnelia md. alaznis 
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Camonadenis Zlieri gamofitva, rac metad daazaralebs am regionis 

socialur-ekonomikur sferos. 

 3. md. alaznis Tbili, savegetacio periodis da ivlisis Camonadenis 

formirebis empiriul-statistikuri modelebis gamoyenebiT dadgenilia 

analizuri kavSirebi Camonadenis da gvalvianobis parametrebs Soris.  

 am kavSirebis safuZvelze, Tbili sezonis Tveebis maqsimalur 

temperaturaTa jamebis da minimalur naleqTa jamebis gaTvaliswinebiT 

miRebulia, rom Tbili sezonis gvalvis pirobebSi zedapiruli Camonadenis 

mniSvnelobam SeiZleba Seadginos 10-30m3/wm (normis 10-25%). savegetacio 

periodis  gvalvis dros Camonadeni SeiZleba iyos 40-75m3/wm (35-60%). 

 miRebulia, aseve, rom susti, saSualo da Zlieri gvalvebis pirobebSi 

Tbili sezonis miwisqveSa Camonadenis sididem SeiZleba daiklos 2-12m3/wm-

mde, rac normis 5-20%-s Seadgens. am Adros miwisqveSa sazrdoobis 

koeficienti SeiZleba Semcirdes K=2-9%-mde. mkacri gvalva iwvevs Tbili 

sezonis miwisqveSa Camonadenis srul gamofitvas. 
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