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Sesavali 
 

naSromSi gamokvleulia jvaris, xudonisa da galis 
wyalsacavebis gavlena mimdebare teritoriis klimatur 
maxasiaTeblebze. 

sxvadasxva meTodebis (geografiuli analogiis, 
gamoTvliTi da statistikuri) gamoyenebiT dadgenilia 
enguris wyalsacavebis kaskadis gavlenis areali da xarisxi 
ZiriTadi klimatwarmomqmneli meteoelementebis (haeris 
temperatura, absoluturi da fardobiTi tenianoba, qaris 
siCqare, naleqebis rodenoba) saSualo Tviur sidideebze. 

gansazRvrulia mimdebare teritoriis farTobis 
variaciebi wlis ganmavlobaSi, sadac igrZnoba 
wyalsacavebis gavlena garemos klimatur maxasiaTeblebze. 

dadgenilia garemos Termul reJimze wyalsacavebis 
gamaTbobeli an gamacivebeli gavlenis periodebis 
xangrZlivoba adgilis absolutur simaRlesa da 
wyalsacavis parametrebis sidideebisagan damokidebulebaze.  

Catarebulia wyalsacavebis gavlenis statistikuri 
Sefaseba stiudentis parametrebis gamoyenebiT. 
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Tavi 1. 
klimatis anTropogenuri cvlilebis zogadi 

daxasiaTeba, problemis aqtualoba 
 

rogorc cnobilia, klimati iTvleba garemos 
ekologiuri mdgomareobis erT-erT komponentad da 
indikatorad. klimatis ZiriTadi maxasiaTeblebis 
mniSvneloba (haeris temperatuta, Rrublianoba, qaris 
siCqare da mimarTuleba) adamianis sameurneo moRvaweobis 
farTo speqtrSi Zalian aqtualuria. tanamedrove pirobebSi 
klimatis cvlilebebimimdinareobs ori mimarTulebiT: 
pirveli warmoadgens klimatis bunebriv cvlilebas, 
romelic ganpirobebulia masze drois did monakveTSi 
astrofizikuri da geofizikuri faqtorebis kompleqsuri 
moqmedebiT. xolo meore – anTropogenur cvlilebebs, 
romlis gamomwvevi mozezia adamianis sameurneo saqmianoba. 
klimatze anTropogenuri zemoqmedeba ZiriTadad vlindeba 
ekologiuri garemos calkeul nawilebSi da aqvs negatiuri 
xasiaTi. xolo garemoze arsebuli (sawarmoo Zalebis 
intensiuri ganviTarebis Sedegad) zemoqmedebis maStabebis 
kritikuli zRvris SemTxvevaSi drois SedarebiT mokle 
periodSi (misi bunebrivi cvlilebebbis xangrZlivobasTan 
SedarebiT) klimatze anTropogenuri gavlenis maStabebi 
izrdeba da ganapirobebs misi globaluri, Seuqcevadi 
cvlilebebis SesaZleblobas. 

meoce saukuneSi dagrovili instrumentaluri 
meteorologiuri dakvirvebebis masalis analizis 
safuZvelze dadginda, rom mis pirvel naxevarSi, 
gansakuTrebiT 20-30-ian wlebSi, adgili hqonda klimatis 
bunebrivi daTbobis process, romelic 40-ian wlebSi Sewyda 
da Seicvala acivebiT. acivebis sididem jer kidev ver 
miaRzia daTbobis sidides. klimatis Tanamedrove bunebrivi 
cvlilebebi gansakuTrebiT SeimCneoda CrdiloeT 
naxevarsferoSi zomier da maRal ganedebSi /1,2,3/. 

klimatze adamianis sameurneo saqmianobis 
anTropogenuri gavlena ZiriTadad ganpirobebulia 
atmosferos Semadgenlobis, misi energetikuli balansisa da 
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qvefenili zedapiris fizikuri Tvisebebis xelovnuri 
SecvliT. am faqtorebidan pirveli (atmosferos qimiuri 
Semadgenlobis xelovnuri cvlilebebi)aris Zalian 
mniSvnelovani da ukve iwvevs klimatis globalur 
cvlilebebs, rogorc uSualod (magaliTad, CO2-is 
koncentraciis zrda). iseve maT bazaze (sxva airebi da 
mravali organuli SenaerTi) warmoqmnili aerozolebis 
nawilakebis meSveobiT. mzis radiaciis ganbnevis, STanTqmisa 
da areklvis Sedegad es aerozolebi axdenen mniSvnelovan 
gavlenas sistema “dedamiwa-atmosferos” radiaciul da 
siTbur balansze.  

am anTropogenur faqtorebidan atmosferos uSualod 
siTburi gaWuWyianebis efeqti miCneulia ekologiuri 
TvalsazrisiT calkeuli regionebisaTvis da kerZod, didi 
qalaqebisaTvis, klimaturi pirobebis gauaresebis sakmaod 
saSiS movlenad. 

qvefenili zedapiris variacebTan dakavSirebuli 
klimatis anTropogenuli cvlilebebi aris adamianis 
sameurneo (sasoflo-sameurneo, energetikuli da sxva) 
moRvaweobis Sedegi, rac Tavis mxriv ganpirobebulia misi 
fizikuri maxasiaTeblebis, kerZod, albedos zrdiT an 
SemcirebiT da amiT gamowveuli radiaciuli da siTburi 
balansis sidideebis mkveTri cvlilebiT. rogorc wesi, es 
procesebi iwveven regionaluri ekologiuri garemos mkveTr 
gauaresebas, zogjer ki maTi maStabis zrdis Sedegad 
adgilobrivi fito da zoocenozebis ekologiur 
katastrofasac. am negatiurma procesebma maTi ganviTarebis 
zogierT xelsayrel pirobebSi SeiZleba miiRos globaluri 
xasiaTi. 

rogorc cnobili da dadgenilia /1/, klimatis 
ganmsazRvrel mTavar faqtorad iTvleba mzis radiacia da 
qvefenili zedapiri. amasTan erTad, atmosferuli 
cirkulacia (atmosferuli haeris moZraoba) iTvleba 
klimatis erT-erT elementad da ara mis ganmsazRvrel 
faqtorad. amitom bunebrivia, rom klimatwarmomqmneli 
faqtorebis cvlilebebiT SeiZleba aixsnas klimatis 
cvlilebis mTavari kanonzomiereba. amitom aucilebeli 
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xdeba qvefenili zedapiris anTropogenul cvlilebebTan 
(kerZod, wyalsacavebis mSeneblobasTan) dakavSirebuli 
klimatisa da Sesabamisad ekologiuri garemos 
maxasiaTeblebis dinamikis dadgena sawyisi, kerZod, 
meteorologiuli monacemebis ukmarisobis an arasebobis 
Sedegad. 

winamdebare samuSos mizania md> ingurisa da eriswylis 
auzebSi aSenebuli (gali, jvris) da dadgenili (xudonis) 
wyalsacavebis gavlenis raodenobrivi Sefaseba mimdebare 
teritoriis ZiriTad klimatur maxasiaTeblebze (haeris 
temperatura, absoluturi da fardobiTi tenianoba, qaris 
siCqare, naleqebis raodenoba). 

saqarTvelos teritoriaze wyalsacavebis mSeneblobis 
procesi dakavSirebulia mTel rig problemebTan, romelTa 
ganxilvasa da yovelmxriv analizs aqvs aqtualuri 
mniSvneloba. 

rogorc cnobilia, saqarTvelos respublika mdidaria 
aRdgenili, ekologiurad sufTa energiis iseTi wyaroebiT, 
rogoric aris wylis, mzisa da qaris energiis 
resursebienergiis am saxeobebidan amJamad farTomaStabian 
gamoyenebas poulobs mxolod wylis resursebis energia. 

rogorc cnobilia, energetika (Tboeleqtrosadgurebi, 
hidroeleqtrosadgurebi, atomuri eleqtrosadgurebi)win 
unda uswrebdes saxalxo meurneobis sxva dargebis 
ganviTarebas, Tboeleqtrosadgurebi muSaoben organul 
saTbobze (qvanaxSiri, bunebrivi airi, mazuTi) da asruleben 
mTavar rols atmosferos, hidrosferosa da liTosferos 
gaWuWyianebaSi. 

eqsploataciis procesSi naklebadsaimedoa atomuri 
eleqtrosadgurebi, rogorc es erTxel kidev dadasturda 
Cernibilis tragediis dros, avariis pirobebSi didi 
raodenobiT radiaqtiuri nivTierebebis gamoyofis Sedegad, 
udides safrTxes uqmnian biosferos yvela komponentebs, 
garda amisa, seismurad aqtiur raionebSi, romelTa ricxvs 
miekuTvneba saqarTvelos teritoriac, atomuri 
eleqtrosadgurebis mSenebloba dauSvebelia. 
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energetikos am saxeobidan hidroenergetika ekologiuri 
TvalsazrisiT warmoadgens yvelaze sufTa da iaf saxeobas. 
hidrieleqtrosadgurebi ar aWuWyianeben garemos 
(Tboeleqtrosadgurebisa da atomuri 
eleqtrosadgurebisagan gansxvavebiT) da ar xarjaven 
atmosferul Jangbads (Tboeleqtrosadgurebisagan 
gansxvavebiT). amasTan erTad, mxedvelobaSi unda viqonioT 
is garemoeba, rom hidroenergetikuli resursebiT 
saqarTvelo erT-erTi umaRlesi qveyanaa (amJamad am 
resursebis mxolos 12%-ia aTvisebuli). saqarTvelos 
saxalxo meurneoba weliwadSi saWiroebs damatebiT 4-5 
miliard kilovatsaaT eleqtroenergias, rac miuTiTebs 
axali hidroeletrosadgurebis mSeneblobis 
aucileblobaze. miuxedavadi imisa, rom maTi mSenebloba 
dakavSirebuli wyalsacavebis SeqmnasTan, dasaxlebuli 
teritoriis, tyis masivebisa da sasoflo-sameurneo 
savargulebis datborvasTan da maT dakargvasTan, 
wyalsacavis napirebis gadamuSavebasTan  da mdinaris 
kalapotSi napirebis degradaciasTan, niadagis wylebis 
donis awevasTan, mimdebare teritoriaze faunisa da floris 
SesaZlo cvlilebasTan, wylis xarisxis SecvlasTan, 
klimatis ZiriTadi maxasiaTeblebis lokalur (an 
farTomaStabian) cvlilebasTan da sxva. 

garda am araxelsayreli movlenisa, wyalsacavebis 
mSenebloba wyvets iseT mniSvnelovan amocanebs, rogoris 
aris hidrografiuli qselis gaumjobeseba, Camonadenis 
regulireba, dasaxlebuli punqtebis, samrewvelo da sxva 
daniSnulebis obieqtebis wyalmomarageba, 
hidroenergoresursebis akumulacia da mTis mdinareebis 
limitirebuli gavlenis Tavidan acileba aridul raionebSi 
soflis meurneobis memcenareobis mTel rig dargebze da 
amasTan dakavSirebiT sarwyavi miwaTmoqmedebis ganviTareba: 
didi wyalmovardnebisagan, wyaldidobebisagan da 
Rvarcofebisagan SesaZlo zaralis Sesusteba an mTlianad 
mospoba da maTgan mosaxleobisa da sasoflo-sameurneo 
savargulebisa da da obieqtebis dacva, miwis realuri 
gamoyenebis mizniT naklebprodiqtiuli sasoflo-sameurneo 
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savargulebis nacvlad ufro produqtiuli wylis 
moculobisa da meurneobis Seqmna, rekreaciuli zonebis 
organizacia da sxva. am sakiTxebis warmatebiT 
gadaWrisaTvis udavo xdeba didi moculobis wyalsacavebis 
upratesoba, magram udavoa is faqtic, maT Tan axlavs 
zemoaRniSnuli negatiuri movlenebic, romelTa gamoricxva 
da minimumamde dayvana SesaZlebelia mcire wyalsacaviani (2-
20km2) hidtoeleqtrosadgurebis mSeneblobiT (mcire, mikro, 
mini eleqtrosadgurebi) da didi eleqtrosadgurebis ufro 
mcire safexurebad (kaskadebad) dayofa, rodesac didi 
eleqtrosadgurebisa da kaskadebis energetikuli 
maCvenebeli rCeba ucvleli. 

saqarTvelos seismur raionebSi wyalsacavebis 
mSeneblobis procesSi gaTvaliswinebuli unda iqnes 
seismoaqtiurobis xarisxi. rogorc saqarTvelos 
mecnierebaTa akademiis geofizikis institutis 
seismologiisa da seismoZiebis ganyofilebis mier 
Sesrulebuli gamokvlevebis analizi gviCvenebs, dasavleT 
kavkasia aRmosavleT kavkasiisa da javaxeTis zeganis 
msgavsad xasiaTdeba maRali seismuri aqtiurobiT, romelmac 
aq Tavi iCina ukamasknel periodSi mTeli rigi mZlavri 
miwisZvrebis saxiT. 

 dadgenil iqna, rom enguris auzSi aSenebuli 
hidroenergetikuliobieqtebis seismurobis TvalsazrisiT 
araxelsayrel pirobebSia ganlagebuli. md. enguris auzi 
dafarulia miwiZvris kerebis warmoSobis zonebiT, romelTa 
seismuri simZlavre jvris wyalsavavidan CrdiloeTis 
mimarTulebiT mkveTrad izrdaba, gansakuTrebiT ki utviris 
siRrmul narRvevebTan dakavSirebuli miwisZvrebis keraTa 
pirveli rangis zpnis ganlagebis raionebSi. am narRvevebTan 
aris dakavSirebuli CxlaTis 1963 wlis 9 baliani miwisZvra, 
xolo mis paralelur narRvevebTan – Teberdis aseTive 
simZlavris miwisZvra. am monacemebiTa da bolo 
gamokvlevebiT (akad. v. solomenko) xudonis, neskris, nakrisa 
da sxva ubnebi ganlagebulia miwisZvris 10 balian zonaSi. 

rogorc cnobilia md. engurisa da misi msgavsi 
wyalsacavebis zemoqmedebis fizikuri meqanizmi maTi 
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ganlagebis raodenobis seismuri reJimze mdgomareobs imaSi, 
rom wyalsacavebSi hidravlikuri wnevis gazrdis Sedegad 
wyalma seZleba CaaRwios miwisZvrebis kerebis (narRvevebis) 
ganlagebis siRrmemde, rasac mosdevs narRvevebSiqanebis 
gamorecxva da seismuri aqtivoba. literaturaSi cnobilia 
hidroseismurobis bevri faqti, maT Soris maRlivi 
kaSxalebis mqone (103-221m) wyalsacavebis Sefasebis procesSi 
da misi damTavrebis Semdeg inicirebuli susti da Zlieri 
miwisZvrebis mTeli seria. 

amrigad, md. enguris auzSi wyalsacavebis kaskadis 
mSeneblobis akrZalvis (kerZod, xudonis wyalsacavis) erT-
erT ZiriTad mizezad seiZleba CaiTvalos regionis maRali 
potenciuri seismuroba, romlis realizaciis 
katalizatorad gamodis wyalsacavSi didi wnevis qveS 
moqceuli wylis masa da misi hidrogeologiuri pirobebis 
xelsayreli specifika. 

didi masStabebis hidroenergetikuli mSeneblobasTan 
dakavSirebuli mosalodneli negatiuri movlenebis 
miuxedavad, naTelia isic, rom dRevandel mZime situaciaSi 
myofo saqarTvelos respublikis pirobebSi aucilebelia, 
pirvel rigSi, energetikis da, kerZod hidroenergetikis 
ganviTareba, rac gulisxmobs wyalsacavebis mSev=neblobas. 
amasTan erTad aucilebelia, am mSeneblobasTan 
dakavSirebuli, rogorc dadebiTi, aseve uaryofiTi 
mxareebis detaluri analizi, raTa garemos ekologiuri 
mdgomareobis gauaresebis gareSe moxdes respublikis winaSe 
mdgomi uaRresad aqtualuri energetikuli da ekonomiuri 
amocanebis warmatebiTi realizacia. 

saqarTvelos pirobebSi hidroenergetikasTan 
dakavSirebuli wyalsacavebis mSenebloba sazogadoebriobas 
aiZulebs xma aimaRlos hidroenergetikuli mSeneblobit 
gamowveuli mosalodneli negatiuri movlenebis winaaRmdeg, 
rac SeZleba mokled iqnes warmodgenili Semdegi 
problemebis saxiT: cnobilia, rom mTis mdinareebis 
xeobebSi ganlagebuli didi hidroeleqtrosadgurebis 
wyalsacavebi iwveven uaRresad deficituri sasoflo-
sameurneo savargulebis wyliT datborvas, rac 
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arasasurvelia mciremiwiani mTiani regionis pirobebSi da 
mosaxleobis nawilis gasaxlebis pirobebSi garkveulad 
amwvaveben am raionebSi demografiul situacias. 

ismeba kiTxva: ra sais ekologiur Zvrebs unda 
movelodeT mimdebare teritoriaze, romlebsac SeuZliaT 
uaryofiTi gavlena moaxdinon mis klimatze, adamianis 
istoriulad Camoyalibebul sacxovrebel pirobebze, 
cxovelebis, mcenareebis, mikroorganizmebis samyaroze da 
didi Rirebulebebis mqone materialuri kulturis 
Zeglebze? xom ar gaxda xelovnuri wyalsacavi paTogenuri 
mikroorganizmebis gamravlebis, stimulirebisa da 
imfeqciur daavadebaTa wyarod? 

yvela am pirobebis gadaWra iTxovs droul, amomwurav 
da profesionalurad maRal doneze pasuxis gacemas, rac 
Sezleba ganxorcieldes wyalsacavebis ekologiuri 
eqspertizis Catarebis Sedegad. 

ekologiuri eqpertizis catarebisas ganixileba da 
gaanaliZdeba Semdegi jgufebis faqtorebi, romlebis 
miRebulia saqarTvelos bunebis dacvisa da satyeo 
meurneobis saxelmwifo komitetis mier: 

I jgufi – ubeduri SemTxvevebi, romlebic gamowveulia 
kaSxalis albaTuri dangrevis Sedegad an wyalsacavis 
mowyobiT gamowveuli infeqciuri, arainfeqciuri (maT Soris 
parazituli) daavadebani, wylis faqtoris iribi 
zemoqmedebis Sedegad gamowveuli daavadebni. 

II jgufi – ekosistemis bioproduqtiulobis Secvla, 
wyalsacavis TviTwmendis unari da biologiuri faqtorebiT 
gamowveuli wylis xarisxis Secvla, Tevzprodiqtiuloba, 
fito - da zooplanqtonis, agreTve wyalmcenareebis 
warmoqmna - ganviTareba. 

III jgufi - hidrologiuri reJimis Secvla mdinaris 
auzSi: wyalsacavebSi mimdinare filtracia da daleqva. 
wyalsacavis mimdebare raionSi teritoriis daWaobeba, 
miwisqveSa da zedapiruli wylebis doneebisa da maTi 
fizikur – qimiuri maxasiaTeblebis formireba. 

IV jgufi - wyalsacavis napirebis damuSaveba da 
formireba, ferdobebze mimdinare procesebis ganviTareba da 
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gaaqtiureba, egzogenuri da endogenuri procesebi, regionSi 
seismuri gaaqtiureba. 

V jgufi - miwisa da mcenareuli safaris cvlileba, 
gadaSenebis pirze misuli florisa da faunis calkeuli 
warmomadgenlebis dakargva, obieqtis gavlena cxovelTa 
samyaroze. 

VI jgufi - temperaturis, tenianobis, naleqebis 
raodenobisa da Rrublianobis, qaris siCqarisa da 
mimarTulebis cvlileba, nislis warmoqmna. 

VII jgufi – qveda biefSi myofi Walebis bunebrivi 
ganoyierebis unaris dakargva wyalsacavebSi lamis 
SeCerebiT; qveda biefis dacva wyaldidobebisagan, 
teritoriis datenianeba da daWaobeba, sasargeblo 
wiaRiseulis adgilmdebareobis datborva. 

VIII jgufi – kulturuli da istoriuli Zeglebis 
datborva – dazianeba, rekreacia, mSeneblobiT gamowveuli 
landSaftebis Secvla; axal dasaxlebaTa gavlena 
adgilobriv mosaxleobaze. adgilobrivi mosaxleobis 
socialuri pirobebis Secvla wyalsacavebidan amoRebuli 
Slamisa da myari natanis gamoyeneba sasoflo-sameurneo da 
sxva miznebisaTvis, humusis fenis moxsna da agrosamrewvelo 
gamoyeneba. zemoaRniSnuli faqtorebi savaraudoa da 
espertizis dros dazustebas moiTxovs. 

ekologiuri eqpertizis Catarebis procesSi 
aucileblad unda iyos gaTvaliswinebuli eqspertizis mier 
energetikuli da ekonomiuri krizisis marwuxebSi moqceuli 
saqarTvelos mosaxleobis mZime mdgomareoba, romlis 
negatiuri Sedegebi misi cxovrebis yvela sferoSi igrZnoba: 
saqenergos monacemebiT weliwadSi erT ojaxs saqarTveloSi 
saSualod miewodeboda (1963 wlis monacemebiT) daaxloebiT 
1500, germaniis frderaciul respublikaSi - 3400, inglisSi - 
3600, amerikis SeerTebul StatebSi – 6000kilovatsaaTi 
energia da a.S. es maSin, rodesac saqarTveloSi erT ojaxze 
saWiro iyo 3300kilovatsaaTi eleqtroenergia (igulisxmeba 
1963w.), arsebulze orjer meti. 

garda amisa, respublikis mosaxleobis janmrTelobaze 
zrunva aucilebels xdis gazqurebis (romelTa 
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eqsplotaciis dros ixarjeba Jangbadi da gamoiyoga didi 
raodenobiT mavne naxSirorJangi) eleqtroqurebiT Secvlas. 
amJamad eleqtroqurebiT uzrunvelyofilia saqarTvelos 
mosaxleobis 5%-ze naklebi maSin, rodesac es maCvenebeli 
fineTSi, norvegiaSi da SveicariaSi 95%-s aRwevs. 

gansakuTrebiT aqtualurad dgas soflis mosaxleobis 
eleqtroenergiiT momaragebis sakiTxi, romelic dRevandel 
pirobebSi gaTbobis, cxeli wylis miRebisa da saWmlis 
momxadebisaTvis SeSas iyenebs, rasac mosdevs tyeebis 
masiuri gaCexva (yovelwliurad iCexeba mestiis raionSi 
40000m3, ambrolauris, lentexisa da onis raionSi - 120000m3, 
xulosa da qedis raionebSi – 185000m3 xe-tye da a.S.) da 
Sedegad iseTi stiqiuri movlenebis aqtivizacia, rogoricaa 
Tovlis zvavebi, Rvarcofebi, mewyerebi da sxva, ris Sedegad 
saxezea mTis mosaxleobis barSi migraciis masiuri 
SemTxvevebi. 

amrigad, mrewvelobis, soflis meurneobis, 
transportisa da saxalxo meurneobis sxva dargebisa da 
agreTve mosaxleobis komunaluri saWiroebebis 
gaTvaliswinebiT saqarTveloSi eleqtroenergiis 
amJamindeli moxmareba 18 miliardi kolovatsaaTidan unda 
gaizardos 25 miliard kilovatsaaTamde. es ki imas niSnavs, 
rom energiis dRevandeli moxmareba aris deficituri da am 
rTuli mdgomareobidan gamosavlis erTaderTi gza aris 
saqarTvelos eleqtroenergetikuli bazis Semdgomi 
gafarToeba iseTi mudmivganaxlebadi energiis wyaroebis 
xarjze, rogoric aris hidroresursebi, vinaidan 
samwuxarod TboeleqtrosadgurebisaTvis saWiro organuli 
saTbobi Cvens qveyanas jerjerobiT ar gaaCnia da igi 
iZulebulia sxva qveynebidan yovelwliurad Semoitanos 
energetikuli krizisis pirobebSi Zvirad Rirebuli 2,5 
milioni tona pirobiTi saTbobi, rac aRemateba Cveni 
SesaZleblobebis farglebs. amitomac unda iqnes aTvisebuli 
saqarTvelos teqnikurad SesaZlo asaTvisebeli 
hidroenergetikuli resursebis saerTo maragis (igi 
Seadgens daaxloebiT 60 miliard kilovatsaaTs) ufro meti 
nawili. rogorc aRiniSna, dRes aTvisebulia am maragis 
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mxolod 12%. magaliTad Sveicaria, norvegia, avstria 
aTvisebulia hidroresursebis 90-95%, rasac sxva faqtorebs 
garda xels uwyobs hesebis mier warmoebuli 
eleqtroenergiis TbosadgurebTan  gacilebiT dabali 
TviTRirebuleba. 

amitom, rogorc aRiniSna, saqarTvelos 
hidroenergetikuli baza wyalsacaviani hesebis xvedriTi 
wonis mniSvnelovani gazrdiT unda gafarTovdes. amasTanave 
erTad unda iqnes gaTvaliswinebuli is garemoeba, rom 
mtknari wyali sxva bunebriv resursebTan erTad 
warmoadgens qveynis bunebriv simdidres da axlo momavalSi 
wylis deficitis problemis mkveTr gamwvavebasTan erTad 
sxva resursebis msgavsad SeiZens maRal sabazro 
Rirebulebas. 

amis gamo aqtualobas iZens mTis mdinareebis 
Camonadenis did wyalsacavebSi akumulireba da misi 
saqarTvelos ekonomiuri interesebis samsaxurSi Cayeneba, 
xolo wyalsacavebis Tanmxlebi dasilvis procesebis 
Tavidan asacileblad an nawilobriv Sesamcireblad, maTTan 
erTad, paralelurad unda aSendes saxalxo 
meurneobisaTvis da kerZod, mSeneblobisa da sxva 
miznebisaTvis uaRresad sasargeblo natanis Semkavebeli 
nageboba – moculoba ”jibe”. 

rogor avRniSneT, wyalsacavis dagegmarebisa da 
mSeneblobis procesSi aucilebelia wyalsacavebis 
mimdebare teritoriis klimatur maxasiaTeblebze maTi, 
rogorc dadebiTi, ise uaryofiTi gavlenis guldasmiT 
gamokvleva da aqedan gamomdinare, garemos ekologiuri 
wonasworobis SeZlebisdagvarad umciresi danakargebiT 
SenarCuneba. 

wyalsacavebis mSeneblobasTan da eqsploataciasTan 
dakavSirebuli ekologiuri probemebis gadawyvetaSi 
gansazRvruli roli eniWeba ZiriTadi klimaturi 
maxasiaTeblebis mosalodneli cvlilebebis dinamikis 
dadgenas. rogorc cnobilia, am cvlilebebis raodenobrivi 
maxasiaTeblebis maCveneblebi  damokidebulni arian rogorc 
wyalsacavis parametrebis sidideze, iseve misi ganlagebis 
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raionis geomorfologiur da klimatur pirobebze. unda 
aRiniSnos, rom saqarTvelos hidroenergetikis ganviTarebis 
perspeqtivebi da hidroresursebi detalurad damuSavebuli 
da Sefasebulia monografiaSi /4/, sadac paralelurad 
ganxilulia agreTve ekologiurad sufTa TviTganaxlebadi 
mzisa da qaris energoresursebi. 

Tu gaviTvaliswinebT im garemoebas, rom energetikuli 
krizisis pirobebSi (XX saukunis meore naxevarSi) dedamiwis 
zedapiruli wylis resursebis racionaluri gamoyenebisa 
da hidroenergiis saerTo energetikul balansSi CarTvis 
problema mzard aqtulobas iZens. saqarTvelos pirobebSi 
gansakuTrebul interess warmoadgens wyalsacavebis 
mSenebloba mTis mdinareebze da gansakuTrebiT iseT did 
mdinareze, rogoric aris md. enguri. mdinare engurisa da 
misi Senakadebis hidroenergiis gamoyenebis perspeqtiuli 
gegma iTvaliswinebs wyalsacavebis kaskadis Seqmnas da maTi 
Camonadenis wliur regulirebas. 

mdinare enguris kaskadis mTavar wyalsacavs 
warmoadgens jvris wyalsacavi, romelic ganlagebulia 510m 
ssimaRleze zRvis donidan. wyalsacavis kaSxalis simaRle 
tolia 273 metris, wylis moculoba Seadgens  1100mln.m3. 
misi sigrZe tolia 27km-is, xolo sigane icvleba 100-200 
metridan 1500-1700 metramde. wylis sarkis farTobi jvris 
wyalsacavSi icvleba 6,1kv,km-dan (mkvdari moculobis donis 
SemTxvevaSi) 13,5kv,km-de (normaluri Setborvis donis 
SemTxvevaSi). wyalsacavSi wylis saSualo siRrme Seadgens 
61,5 metrs, maqsimaluri – 226 metrs. wyalsacavis sanapiro 
xazis sigrZe noormaluri Setborvis donis SemTxvevaSi 
Seadgens 61,6km-s, normaluri Zsetborvis SemTxvevaSi 
wyalsacavis done Seadgens 510m-s, xolo mkvdari moculobis 
SemTxvevaSi ki 440m-s. 

galis wyalsacavi aSenda sof. reCxTan md. eriswylis 
gadaketviT, amasTan erTad md. enguridan md. eriswyalSi 
derivaciuli gvirabis saSualebiT miewodeba wylis 
garkveuli raodenoba, galis wyalsacavis done mkvdari 
moculobis SemTxvevaSi Seadgens 96,5 metrs, xolo 
normaluri Setborvis SemTxvevaSi – 100,6 metrs. wylis 
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sarkis farTobi mcirdeba 7,2kv.km-dan (mkvdari moculobis 
donis SemTxvevaSi) 8,2kv.km-mde (normaluri Setborvis donis 
SemTxvevaSi).wylis saSualo simaRle Seadgens pirvel 
SemTxvevaSi 17,7 metrs, xolo maqsimaluri siRrme (meore 
SemTxvevaSi) – 42,3 metrs. wyalsacavis saSualo sigane 
(normaluri Setborvis donis SemTxvevaSi) Seadgens 1,0 
kilometrs, xolo maqsimaluri – 3,4 kilometrs. wyalsacavis 
sanapiro xazis sigrZe (normaluri Setborvis donis 
SemTxvevaSi) Seadgens 8,8 kilometrs. 

perspeqtiuli saproeqto gegmebis Tanaxmad xudonis 
wyalsacavis done (normaluri Setborvis anaTvalis 
SemTxvevaSi) seadgens 670 metrs, xolo mkvdari donis 
SemTxvevaSi– 645 metrs. wylis sarkis farTobi Seadgens, 
pirvel SemTxvevaSi 4,0kv.km-s, xolo meore SemTxvevaSi – 
2,85kv.km-s. pirvel SemTxvevaSi wyalsacavis saSualo siRrme 
Seadgens 80 metrs, xolo maqsimaluri siRrme – 145 metrs. 
wyalsacavis saSualo sigane (normaluri Setborvis donis 
SemTxvevaSi) Seadgens 280 metrs, xolo maqsimaluri sigane – 
500 metrs. wyalsacavis sanapiro xazis sigrZe normaluri 
Setborvis SemTxvevaSi Seadgens 8,0km-s. 

rogorc cnobilia, wyalsacavis mSenebloba 
dakavSirebulia erT-erTi klimatwarmomqmneli faqtoris – 
qvefenili zedapiris fizikuri Tvisebebis mkveTr 
cvlilebebTan, rac iwvevs garemos klimaturi 
maxasiaTeblebis Sesabamis cvlilebebs. am cvlilebebis 
raodenobrivi maxasiaTeblebi damokidebuli arian 
wyalsacavis zomebze, adgilobriv orografiul da 
klimatur pirobebze da ganpirobebulia siTburi balansis, 
tenianobisa da qaris reJimis gansxvavebiT wylisa da miwis 
qvefenil zedapirebs Soris. amitomac aqtualurad dgas 
sakiTxi   garemos   klimatze   wyalsacavebis    gavlenis  
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nax. 1. engurisa da galis wyalsacavebis auzebis  

ruka-sqema 
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pirobebis Seswavlis Sesaxeb TviToeul konkretul 
SemTxvevaSi. 

md. enguris kaskadis wyalsacavebis (iseve rogorc 
nebismieri wyalsacavis) garemomcvel klimatur 
maxasiaTeblebze gavlenis problema warmoadgens 
hidrometeorologiuri xasiaTis rTul kompleqss, romelic 
Seicavs iseT komponentebs, rogoricaa kaskadis wyalsacavTa 
hidrologiuri reJimi (romelic monawileobs wyalsacavebSi 
wylis sarkis farTobis formirebaSi), wylis sarkis 
farTobis dReRamuri da Sidawliuri variaciebi 
(ganpirobebuli mdinareTa auzebSi glacio-meteorologiuri 
procesebiT da hidroeleqtrosadgurebis eqsploataciis 
reJimiT), wylis sarkis zedapiridan aorTqlebis sidideebis 
sezonuri msvleloba, wylis sarkis zedapiris gavlena 
garemos klimatur pirobebze uSualod (qaris siCqarisa da 
siTburi balansis sidideebis formirebaSi da aorTqlebis 
procesebis meSveobiT (haeris tenianobis zrda 
wyalsacavebis ganlagebis raionDSi an mimdebare 
teritoriaze), Rrublianobis reJimisa da masTan 
dakavSirebuli mTeli rigi meteorologiuri movlenebis, 
kerZod, naleqebis lokaluri cvlilebani. am kompleqsuri 
problemis gadaWris procesSi gansakuTrebuli yuradReba 
mieqca im meteorologiuri parametrebis Sefasebas, 
romlebis prevalireben masSi Semavali ZiriTadi 
komonentebis formirebis procesSi. 

gamokvlevas safuZvlad daedo im mravalwliani 
meteorologiuri dakvirvebebis sedegad miRebuli 
informacia, romlebic tardeboda wyalsacavebis ganlagebis 
raionebSi (regionSi) md. engurisa da dris wylis auzebSi 
wyalsacavebis Sevsebamde da Sevsebis Semdgom periodSi. 

md. enguri warmoadgens dasavleT saqarTvelos erT-erT 
udides mTis mdinares: misi sigrZe Seadgens 221km-s, 
syalSemkrebis farTobi 4062km-s, saerTo vardna – 2600m-s. 
mdinaris auzis wyalSemkrebis saSualo Sereuli simaRle 
Seadgens 1840m-s. enguri saTaves iRebs kavkasionis samxreTi 
ferdobis glaciur-nivalur zonaSi. sofel latalamde igi 
moedineba mTis araRrma xeobaSi, xolo ufro dabla sofel 
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jvramdis – Rrma tyiam xeobaSi. sof. jvarTan misi marcxena 
Senakadis maganas SesarTavamde mdinare moedineba farTo 
xeobaSi.  

mdinare enguris auzi ganlagebulia Zlier 
danawevrebul samxreT kavkasionis reliefis pirobebSi. 
mdinaris marjvena Senakadebi ikvebebian ZiriTadad 
myinvaruli da Tovlis wylebiT, xolo marcxena Senakadebi- 

cxrili1 
wyalsacavebis ZiriTadi morfometruli maxasiaTeblebi 

(g. metrevelis mixedviT) 

wylis done, m 
sarkis farT., 

kv.km 
siRrme, 

m 
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km 

w
ya
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done 
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jvari 510 440 1093 13.5 6.1 81.5 227 0.5 1.5 27.0 61.6 

gali  100.6 96.5  8.2 7.2 17.7 42.3 1.0 3.4 8.8 41.9 

xudoni 670 645  4.0 2.85 80.0 145 0.28 0.5 8.0 30 

mdnari Tovlisa dawvimiswylebiT, [xolo marcxena 
Senakadebi-mdnari Tovlisa da wvimis wylebiT.] am naSromSi 
ganxilul samuSaoTa raioni moicavs enguris auzis mTian 
da winamTian nawilebs urTulesi fizikur-geografiuli 
pirobebiT. mdinaris zemo da qvemo dinebebi ganlagebulia 
mestiis raionSi; sofeli jvari ekuTvnis walenjixis 
raions. 

mdinare eriswylis auzSi uanlagebulia galis 
wyalsacavi. mdinare eriswyali warmoadgens md.oqumis 
marcxena Senakads, romelic erTvis (enguris CrdiloeTiT) 
Sav zRvas. mdinaris sigrZe Seadgens 76 km-s, wyalSemkrebi 
auzis farTobi 297 kv.km-s.mdinaris saerTo vardna tolia 789 
metris. auzis wyalSemkrebis saSualo Sereuli simayle 
Seadgens 270 metrs. eris wyali dasawyiss iRebs aramaRal 
mTian masivSi, igi ikvebeba mdnari Tovlisa da wvimis 
wylebiT; misi kveba ZiriTadad wvimisaa. 
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mdinare enguris xeobaSi pirveli hidrologiuri 
samuSaoebi dawyebulia amierkavkasiis wyalTa meurneobis 
mier sofel jvarSi 1916 wels. es dakvirvebebi mxolod 1920 
wlamdis grZeldeboda da ganaxlda 1928 wels. 1930 wels 
hidrometqselis gafarToebasTan dakavSirebiT mdinare 
enguris zeda da Sua dinebaSi gaixsna axali sadgurebi. 1948 
wlidan enguris auzSi arsebuli hidrometeorologiur 
dakvirvebaTa sadgurebis qseli funqcionirebda 
saqarTvelos respublikis hidrometsamsaxuris saxiT. 

1955-1956 wlebSi mdinare engurisa da misi Senakadebis 
energetikuli aTvisebis mizniT Tbilw=hidroproeqtma 
mdinare engurisa da eriswylis auzebSi xelaxla gaxsna 
sadgurebis damatebiTi  qseli. 

cxril 2-Si moyvanilia hidrometruli sadgurebisa da 
saguSagoebis, xolo cxril 3-Si im meteorologiuri 
sadgurebis sia, romelic funqcionirebdnen (nawili axlac 
funqcionirebs) sakvlev mdinareTa auzebSi 1912-1977 wlebis 
sxvadasxva periodSi. 

rogorc am cxrilebSi moyvanili informaciidan Cans, 
sakvlevi periodis ganmavlibaSi mocemul raionSi 
hidrometriuli saguSagoebisa da meteorologiuri 
sadgurebis ricxvi icvleboda garkveul farglebSi, rac 
dakavSirebuli iyo zogierT SemTxvevaSi problemis 
gadasaWrelad sakmarisi informaciis mopovebasTan, zogierT 
SemTxvevaSi ki-saTanado finansirebiTa da Sesabamisad 
Sesrulebuli samuSaoebis moculobis SemcirebasTan. 

mdinare engurisa da eriswylis auzebSi 
hidrometeorologiuri qselis ganlagebis sqema moyvanilia 
nax.2-ze (1975 wlis monacemebiT). rogorc am sqemidan Cans,1975 
wlis monacemebis Tanaxmad, mdinare engurisa da eriswylis 
auzebSi muSaobda 11 Tanrigis 6 meteorologiuri sadguri 
(mestia, xaiSi, jvari, zugdidi, gali, focxo-eweri). am 
meteosadgurebidan erTi- focxo-eweri ekuTvnoda 
Tbilhidroproeqts, danarCeni xuTi ki-hidrometsamsaxuris 
sammarTvelos. amave auzebSi sinqronulad muSaobda 
hidrometruli qselis 16 punqti,romelTagan oTxi (enguri-
ifari, enguri-xaiSi, mestia-Wala, TxeiSi-xaiSi) ekuTvnoda 
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hidrometrsamsaxuris sammarTvelos xolo danarCeni 
TerTmeti– Tbilhidroproeqts  (enguri-dizi, enguri-xuberi, 
enguri-kaSxakis qvemo biefi, enguri-darCeli, enguri-anaklia, 
nenskra-laxami, magani SesarTavTan, olori SesarTavTan, 
eriswyali Cegolis qvemod, galis wyalsacavi, 
wyalmimwodebi arxi 1-li hesis qvemoT). 

amrigad, sakvlevi mdinareebis auzebSi ganlagebuli 
hidrometruli saguSagoebisa da meteorologiuri 
sadgurebis qseli iZleoda dasmuli problemis 
gadasawyvetad Sesabamis saTanado moculobis informacias. 

 

nax. 2 md. engurisa da eriswylis auzebSi 
hidrometeorologiuri qselid ganlagebis sqema 
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nax. 2-ze moyvanili pirobiTi aRniSvnebi iyofa sam 
jgufad. pirvel jgufSi Sedian meteorologiuri sadgurebi, 
romlebic gaxsnilia hidrometsamsaxuris mier esenia 
meteosadguri mestia (a), xaiSi (b), jvari (v), zugdidi (g), 
gali (d), da focxo- ewris amaorTqlebeli sadguri (e), 
romelic organizebulia hidroproeqtis mier. meore jgufSi 
Sedian hidrometruli qselis punqtebi romlebic engurisa 
da eriswylis auzebSi organizebuli iqna, rogorc 
hidromrtsamsaxuris sammarTvelos, iseve hidroproeqtis 
saxiT. esenia: enguri – ifari (1), enguri – dizi (2) enguri – 
xaiSi (3, enguri –xuberi (4), engur - qvemo biefi, kaSxali (5), 

cxrili 2 
hidrometruli sadgurebisa da saguSagoebis sia, 

romlebis moqmedebdnen 1/1-1977 wlamde 

# mdinare punqti Tanrigi
SesarTavi

dan 
manZili, km

wyalSekrefes
is farTobi, 
kv.km 

dargobriv 
uwyebrivi 
kuTvnileba 

1 enguri ifari h/sadg. 155 362 hidrometsam. 

2 ’’—’’ dizi ’’ 132 1616 ’’—’’ 
3 ’’—’’ xaiSi ’’ 110 2782 ’’—’’ 

4 ’’—’’ xuberi ’’ 94 3008 
Tbilhodropr

. 

5 ’’—’’ kaSxali ’’ 78 3174 ’’—’’ 
6 ’’---’’ darCeli ’’ 14 3656 ’’—’’ 

7 ’’—’’ anaklia 
h/sadg.wყ
sadg. 

1.9 4060 ’’—’’ 

8 
mestia-
Wala 

mestia h/sad. 0.7 163 hidrometsam. 

9 nakra naki ” 5.0 128 ’’—’’ 

10 nenskra laxami ” 3.2 468 
Tbilhodropr

. 

11 TxeiSi xaiSi ” 0.2 224 ’’—’’ 

12 magana SesarTavi ” 1.5 139 ’’—’’ 

13 ilori ” ” 0.2 69.7 ’’—’’ 

enguri – darCeli (6), enguri –anaklia (7), mestia –Wala (8), 
nakra –nakra (9), nenska – laxami (10), TxeiSi –xaiSi (11), 
magana SesarTAvTan (12), oRori –SesarTavTan (13), eriswyali 
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(14), galis wyalsacavi (15), wyalmimmwodebeli arxi (16). 
mesame jgufSi Sedian pirobiTi aRniSvnebi, romlebic 
warmodgenili arian samkuTxedebis (hidrometsamsaxuris 
meteo sadgurebi da hidroproeqtis amaorTqlebeli 
sadgurebi) da wrexazebis (hidrometsamsaxuris da 
hidroproeqtis hidrometruli sadgurebi, hidroproeqtis 
wyalsaguSagoebi) saxiT. hidrometeorologiuri sadgurebi 
da saguSagoebi aRWurvili iyo standartuli tipis 
Sesabamisi xelsawyoebiT. wylis done izomeboda wyalmzomi 
lartyebiT, lataniT, saZiravebiT (gvarlze mimagrebuli 

50kგ wonis tvirTiT) da specialuri distanciuri 
danadgarebiT.  zogierT   sadgurze   da  saguSagoze   (dazi,  

cxrili 3 
meteorologiuri sadgurebis sia, romelnic 

moqmedebdnen 1/1-1977w. 

# sadguri 
abs. 

simaRle, m 
SeniSvna 

hidrometsammarTvelos II Tanrigis sadgurebi 
1 mestia 1445  
2 xaiSi 730  
3 jvari 270  
4 zugdidi 118  

hidrometsammarTvelos saguSagoebi 
1 murkmeli 2100  
2 ColaSi 1590  
3 beCo 1440  
4 naki 1160  
5 lazamula 992  
6 lazami 800  
7 anaklia 2  
amaorTqlebeli sadgurebi, Tbilhidroproeqti 
1 ფocxo-eweri 399  

II Tanrigis meteorologiuri sadgurebi, 
Tbilhidroproeqti 

1 Fფocxo-eweri 399  
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xuberi, nenskra, enguris kaSxali) muSaobdnen ”ვaldais” 
tipis wylis donis TviTmwerebi. hidrologiuri da 
meteorologiuri dakvirvebebi warmoebda miRebuli 
meToduri moTxovnilebebis Sesabamisad. mdinareebze da maT 
Senakadebze wylis xarjebi izomeboda gvarlze an latanze 
damagrebuli sxvadasxva modifikaciis winaswar tarirebuli 
hidrologiuri trialebiT an distanciuri danadgarebiT. 

punqtebSi focxo - ewerSi  da xuberSi tardeboda 
dakvirvebebi auzidan da amaorTqleblidan aorTqlebis 
procesebze. paralelurad auzSi da amaorTqleblebSi 
warmoebda dakvirvebebi haerisa da wylis temperaturebze, 
qaris siCqareze damimarTulebaze, atmosferul nakeqebze da 
haeris tenianobaze. zamTris periodSi, rodesac auzSi da 
amaorTqlebelSi wylis sedapiri yinuliT ifareboda, 
dakvirvebebi wylis temperaturasa da aorTqlebs sidideebze 
wydeboda. am periodisaTvis aorTqlebis dekaduri 
sidideebis aRsadgenad gamoyenebuli iqna n.g. nikolaevis 
cnobili grafiki, romelic warmoadgens Tovlis 
safarvelis zedapirTan arsebul aorTqlebis sidideebsa da 
haeris temperaturas Soris damokidebulebis mruds. es 
damokidebuleba miRebulia sevanis tbis sanapiro 
sadgurebze. amrigad, miRebuli iqna aorTqlebis wliuri 
sidideebi auzis amaorTqleblebisaTvis. 

mdinare engurisa da eriswylis auzebis meteorologiuri 
reJimi daxasiaTebuli iqna meteorologiuri sadgurebis 
mravalwliuri dakvirvebebis masalis analizis safuZvelze. 
am sadgurebis nawili ganlagebulia uSualod sakvlevi 
auzebis terioriaze (sadgurebi jvari, focxo-eweri, mestia, 
xaiSi, gali), nawili ki am teritoriebis gareT sxvadasxva 
daSorebis manZilze (anaklia, zugdidi, beCo, yoruldaSi, 
otobaia). 

sadguri – jvari mdebareobs mdinare enguris xeobaSi, im 
adgilas, sadac mdinare gamodis kolxeTis dablobis 
mTiswineTSi. mocemuli xeoba dasavleTidan SemosazRvrulia 
kodoris, xolo aRmosavleTidan – enguris qedebiT. 
meteomoedani mdebareobs sofel jvris Crdilo-aRmosavleT 
nawilSi 70-80m manZilze mdinare maganas (enguris marcxena 
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Senakadi) marcxena napiridan da 150m manZilze md. enguridan. 
md. magana engurs erTvis marcxena mxridan sof. jvris 
midamoebSi. meteomoednis absoluturi simaRle seadgens 
268m-s. meteorologiuri dakvirvebebi sof. jvarSi daiwyo 
1931 wels. 

sadguri – xaiSi mdebareobs md. enguris Suawelze, iq, 
sadac mas erTvis marcxena Senakadi – md. xaiSura. 
meteomoedani ganlagebulia md. enguris marjvena sanapiroze 
1-2 heqtari farTobis mqone terasaze da miyveba viwrozolad 
gzatkecils mdinaris gaswvriv. meteomoednis simaRle 
Seadgens 730 m-s. sadguri gaixsna 1931 wels (regularuli 
dakvirvebebi daiwyo 1932 wlidan). am dridan 1992 wlamde 
muSaobda uwyvetad mesame Tanrigis sadguris programiT. 

sadguri – mestia ganlagebulia md. enguris marjvena 
Senakadis mestia-Walas mTian xeobaSi. CrdiloeTidan is 
SemosazRvrulia kavkasionis, xolo samxreTidan – svaneTis 
qediT. meteomoedani mdebareobs md. mestia-Walas marjvena 
napirTan 1441m simaRleze zRvis donidan. sadguri gaxsnilia 
1930 wels da uwyvetad muSaobs daarsebis momentidan 
dRemde. 1942 wlamde sadguri mdebareobda uSualod 
raionul centr mestiaSi. Semdeg gadatanili iqna 2,5km-is 
dasorebiT samxreT – dasavleTidan Tavisufal velze. 1941 
wlis noembramde sadguri muSaobda III Tanrigis programiT, 
xolo semdeg 1992 wlamde II Tanrigis programiT. 

sadguri – gali mdebareobs kolxeTis dablobis Crdilo 
– aRmosavleT nawilis SedarebiT amaRlebul zonaSi. 
sadguri daarsebuli iqna 1913 wlis ivnisSi. sadguris 
muSaobis periodebia 1913-1917ww da 1928 wlidan dRemde. 1944 
wlidan 1947 wlamde sadguri mdebareobda galis 
CrdiloeTiT mdebare koxoris meurneobis teritoriaze 
(sadguri gali – koxora). 1947 wels meteosadguri 
gadatanili iqna axal adgilze, rkinigzis sadguris 
mazloblad 150m manZilze. meteomoednis simaRli zRvis 
donidan Seadgens 63 metrs. 

meteosadguri - anaklia funqconirebs 1932 wlidan. 
sadguri ganlagebulia kolxeTis dablobis Crdilo– 
dasavleTis yvelaze dabali nawilis teritoriaze. 
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sadguris garSemo myofi Semogarenis reliefi warmoadgens 
Savi zyvis sanapiro zolis dablobs. meteomoednis 
CrdiloeTiT 200-280m manZilze miedineba md.enguri, xolo 
dasavleTi mxridan ki 2,5-3km manZilze ganlagebulia zRvis 
sanapiro zoli. meteomoednis absoluturi simaRle Seadgens 
2metrs. 

meteosadguri - zugdidi gaxsnilia 1849 wels. 
meteosadguei zugdidi mdebareobs kolxeTis dablobis 
Crdilo-aRmosavleTi zonis SedarebiT amaRlebul nawilSi. 
q.zugdidisSemogareni xasiaTdeba borcviani da vake 
reliefiT, meteosadguri zugdidi mdebareobs q,zugdidis 
CrdiloeT nawilSi md.Cxous marjvena sanapiroze 1178m 
simaRleze zRvia donidan. 

meteosadguri - beCo gaxsnilia 1912 wels. igi mdebareobs 
svaneTis mTebis centralur nawilSi, patara mdinare 
dodiras xeobaSi, romelic md. enguris marjvena Senakads 
warmoadgens. meteomoedani ganlagebulia zRvis donidan 1400 
metr simaRleze. 

meteosadguri - otobaia muSaobs 1935 wlidan. 1943 wels 
sadguri daixura. sadguri ganlagebulia kolxeTis 
dablobis CrdiloeT zolSi 2km manZilze md. enguris 
marjvena sanapirodan. Savi zRvis sanaprodan igi 
daSorebulia 8km manZilze. sadguris simaRle zRvis 
donidan Seadgens 30 merts. 

meteosadguri - yoruldaSi gaxsnilia 1936 wels. is 
muSaobda 1992 wlamde patar-patara SesvenebebiT. yoruldaSi 
mdebareobs kavkasionis centralur nawilSi md. 
curungulisa da yoruldaSis SerTvis adgilze. 
meteomoedani ganlagebulia mdinareebis _ yorundaSisa da 
usaxelos SuamdinareTSi: maTi SerTvis adgilidan 35-40m-iT 
maRla. misi absoluturisimaRle Seadgens 1970m-s. 

rogorc zemoT aRiniSna, md. enguris wyalsacavTa 
kaskadis garemos klimatze gavlenis problemis Seswavlas 
safuZvlad daedo im stacionaluri mravalwliani 
hidrometeorologiuri dakvirvebebis masalis (informaciis) 
analizi, romlebic tardeboda wyalsacavebis Sevsebamde da 
Sevsebis Semdeg periodSi. gamoyenebuli iqna agreTve 
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specialuri savele eqspediciebis masalebi, romlebic 
mopovebuli iqna Tbilhidroproeqtis, Tbilisis 
universitetis, kompleqsuri eqspediciis ”daWrili bunebis”, 
garemos dacvis komitetis, bunebis dacvis sazogadoebis, 
saqmTavarenergos da satyeo meurneobis saministros mier. 

1981 wlis mdgomareobiT jvris wyalsacavis SemogarenSi 
funqcionirebda Semdegi hidrometeorolo- giuri sadgurebi 
da saguSagoebi: xaiSi (1930wlidan), engurhesi (1958wlidan), 
engurhesis kaSxali, qvemo biefi(1968weli). sadguri xaiSi 
ekuTvnis saqarTvelos hidrometsamsaxuris sammarTvelos; 
sadgurebi-enguris hidroeleqtrosadguri da enguris 
hidroeleqtrosadguris kaSxali  ekuTvnis 
saqmTavarenergos, xolo saguSago-enguris 
hidroeleqtrosadguris qvemo biefi-Tbilhidroproeqts. 
galis wyalsacavSi mTavari Camdinare mdinareebia didi 
eriswyali dareCxi. Walis wyalsacavis zonaSi 
funqcionirebda erTi meteosadguri-gali da erTi saguSago 
reCxi. 

hidroeleqtrosadgurebis mSeneblobas, rogorc 
saqarTvelos respublikis ekonomikuri siZlieris erT-erT 
mniSvnelova safuZvels, aqvs didi perspeqtiuli 
mniSvneloba. sakmaeisia aRiniSnos ,rom Tanamedrove 
pirobebSi saqarTvelos mTeli hidroenergresursebis 
mxolod 7-12% aris aTvisebuli. energetikuli krizisis 
pirobebSi energomatareblebze fasebis swrafi tempebiT 
zrda ganapirobebs hidroenergetikuli mseneblobis kidev 
ufro mzard aqtualur mniSvnelobas saqarTvelos 
ekonomikis energiiT uzrunvelyofis saqmeSi. 

miuxedavad imisa, rom hidroenergetika warmoadgens 
energetikis erT-erT ekologiurad sufTa da uvnebel saxes, 
hidroeleqtrosadgurebis wyalsacavebis mSeneblobas, 
rogorc aRiniSna, mainc Seaqvs garkveuli (pozitiuri an 
negatiuri) cvlilebebi garemos klimatis ZiriTa 
maxasiaTeblebSi (haeris temperatura, tenianoba,qaris 
siCqare, Rrublianoba. naleqebi, radiaciuli reJimi),rac 
saTanadod unda gaanalizdes da raodenobrivad Sefasdes.  
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nax. 3 horizontis daxuruloba:  

a) 1-xaiSi; 2-jvari; 3-gali; 
b) 1-mestia; 2-saqara; 3-zugdidi.  
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am sakiTxebis droulad da kvalificiurad gadaWras 
saqarTvelos respublikis, rogorc hidroenergoresursebis 
mdidari qveynis, pirobebSi eniWeba pirvelxarisxovani 
mniSvneloba. 

mdinare enguris auzi saqarTveloSi warmoadgens 
hidroenergoresursebis potencialiT erT-erT mniSvnelovan 
regions. aq aSenebuli da dagegmili 
hidroeleqtrosadgurebis sistema mniSvnelovan rols 
TamaSobs da iTamaSebs momavalSi saqartvelos saxalxo 
meurneobis iafi energiisT uzrunvelyofis saqmeSi. mdinare 
enguris auzSi hidroenergosadgurebis wyalsacavebis 
kaskadis mSeneblobas Seaqvs garkveuli cvlilebebi garemos 
mikroklimatis ZiriTadi maxasiaTeblebis sidideebSi, maT 
sezonur da wliur msvlelobaSi, rac saWirroebs maT 
yovelmxriv analizs da raodenobriv Sefasebas.  

mdinare engurisa da eriswylis auzebSi jvrisa da 
galis wyalsacavebis Seqmnamde da Seqmnis Semdeg, maTi 
garemos klimatze gavlenis sakiTxi gaxda farTo diskusiis 
sagani, ramac ganapiroba jvris, galisa da asaSeneblad 
dagegmili xudonis wyalsacavisaTvis da problemis 
Seswavlisa da obieqturi Sefasebis aucilebloba. 

winamdebare gamokvlevaSi mdinare engurisa da 
eriswylis auzebSi ganlagebuli hidrometeorologiuri 
sadgurebisa da saguSagoebis mravalwliuri dakvirvebebis 
informaciis analizis safuZvelze raodenobrivad 
Sefasebuli iqnq mdinare enguris wyalsacavebis kaskadis 
gavlena garemos klimatis ZiriTad maxasiaTeblebze. 
empiriuli gziT miRebuli Sedegebi Semowmebuli iqnq 
literaturaSi arsebuli cnobili meTodebis gamoyenebiT |5|. 
problemis specifikaSi detalurad garkvevis mizniT mdinare 
enguris wyalsacavebis SemogarenSi perspeqtivaSi 
ukiduresad saWiro da aucilebelia garemos monitoringis 

sadgurebis organizacia, romelic SesaZlebels gaxdis 
sakmao moculobis da maRali xarisxis kompleqsuri 
informaciis miRebas.  
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Tavi 2.  

garemos ZiriTadi klimaturi maxasiaTeblebis  
cvlilebebis zogadi kanonzomierebani 

wyalsacavebis Seqmnis procesSi 
 

hidroeleqtrosadgurebis mSeneblobis dros 
wyalsacavebis Seqmna iwvevs garemos mikroklimatis 
ZiriTadi maxasiaTeblebis gansazRvrul cvlilebebs, rac 
dakavSirebulia wyalsacavis siTburi balansis mdgenelebis 
(siTbos turbulenturi nakadi, aorTqlebaze an 
kondensaciaze daxarjuli an gamoyofili siTbos nakadi, 
wylis zedapirsa da mis qvemoT mdebare fenebs Soris 
siTbos nakadi) sididis arsebiT cvlilebebTan xmeleTis 
sanapiro zolis siTburi balansis mdgenelebTan SedarebiT, 
e.i. adgili aqvs wyalsacavebis akvatoriaze da sanapiroze 
meteorologiuri procesebis formirebis energetikuli 
bazis erTmaneTisagan sagrZnob gansxvavebas, rac 
damokidebulia qvefenili zedapiris, rogorc erT-erTi 
ZiriTadi klimatwarmomqmneli faqtoris, fizikuri 
Tvisebebis mkveTr cvlilebebze. 

rogorc mravalricxovani gamokvlevebis Sedegad 
miRebuli informaciis analizi gviCvenebs, wyalsacavebis 
ZiriRad klimatur maxasiaTeblebze gvlenis sidide 
ukuproporciuliasanapiro zolidan daSorebis manZilisa. 
garda imisa, rom wyalsacavis akvatoriaze formirdeba 
Taviseburi mikroklimati, gamoiyofa agreTve misi 
zemoqmedebis sami zona: mudmivi, cvalebadi da epizoduri 
gavlenis zonebi, romelTa geometruli sidide 
damokidebulia wyalsacavis farTobsa da miculobaze, misi 
ganlagebis fizikur-geografiul pirobebze, maT Soris 
napirebisa da ferdobebis morfometrul maxasiaTeblebze, 
wlis sezonebze da sxva. 

mTian regionebSi ganlagebuli wyalsacavebis garemos 
klimatze zemoqmedebis xarisxi damokidebulia agreTve 
zemoaRniSnuli faqtorebis garda adgilis reliefis 
danawevrebis xarisxze da wyalsacavis ganlagebis 
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absolutur simaRleze, rac gansakuTrebul gavlenas axdens 
wylis sarkidan aorTqlebis procesebis intensivobaze 
(absoluturi simaRlis zrdasTan erTad aorTqlebis 
intensivoba mcirdeba) da qaris reJimuli maxasiaTeblebze: 
siCqaresa da mimarTulebaze. amis Sedegad mTian raionebSi 
dablob adgilebTan SedarebiT wyalsacavebis zemoqmedebis 
yvela zona sustad aris gamoxatuli. 

rogorc zemoT aRiniSna, wyalsacavis akvatoriaze da 
mimdebare teritoriaze ZiriTadi klimatwarmomqmneli 
meteoelementebis cvlilebebis sidideebi damokidebulia 
wyalsacavis siTburi balansis, kerZod, misi mTavari 
mdgenelis-radiaciuli balansis mkveTr cvlilebebTan,  rac 
wylis masis didi siTbotevadobiT aris gamowveuli. 
amitomac gazafxulze wyalsacavebi gamagrilebel 
zemoqmedebas axdenen mimdebare teritoriaze, SemodgomiT ki, 
piriqiT, aTboben mas.  

rogors wesi, wyalsacavebis sanapiroze warmoiqmneba 
’’zRvispira klimatis” niSnebi: izrdeba haeris sinotive, 
mcirdeba dRe-Ramuri temperaturis amplituda, warmoiqmneba 
brizuli cirkulacia, ramdenadme gadaadgildeba droSi da 
izrdeba uyinvo periodis xangrZlivoba(10-20 dRe sxvadasxva 
geografiul pirobebSi), e.i. wyalsacavebis zemoqmedebis 
zonaSi klimatis kontinenturoba wina periodTan SedarebiT 
ramdenadme mcirdeba, xolo naxevradaridul da aridul 
raionebSi adamianis sacxovrebeli pirobebi SedarebiT 
lomfortuli xdeba. 

sxvadasxva bunebriv zonebSi ganlageburi identuri 
parametrenis mqone msxvili wyalsacavebis (romelTa 
farTobi aRemateba 104km2) zemoqmedebiT gamowveuli 
ZiriTadi klimaturi parametrebis cvlilebebi gansxvavdeba 
erTmaneTisagan; aridul da naxevradaridul zonebSi 
wyalsacavebis gavlena aRiniSneba ufro nakleb manZilze, 
maSin rodesac normaluri da Warbi sinotivis mqone zonaSi 
igi vrceldeba gacilebiT did teritoriaze. pirvel 
SemTxvevaSi mikroklimatis maxasiaTeblebebis cvlileba 
atarebs mkveTr, xolo meore SemTxvevaSi ki-Serbilebul 
xasiaTs. vertikaluri mimarTulebiT SedarebiT msxvili 

33



wyalsacavebis SemTxvevaSi garemos klimaturi 
maxasiaTeblebis cvlilebebi vrceldeba troposferos qveda 
nawilze 200-300m simaRlemde (bratskis, kuibiSevis 
wyalsacavebi /6/). 

wlis ganmavlobaSi ZiriTad klimatwarmomqmnel 
meteoelementebze (haeris temperatura, absoluturi da 
fardobiTi tenianoba, qaris siCqare da mimarTuleba, 

Rrublianoba) wyalsacavebis gavlenis xasiaTი icvleba. 
magaliTad, gazafxulze (aprili, maisi) haeris temperatura 
wylis zedapize ufro dabalia, xolo Semodgomaze 
(seqtemberi, oqtomberi) maRali vidre sanapiroze, rac 
pirvel SemTxvevaSi ganapirobebs wyalsacavis gamacivebel, 
xolo meore SemTxvevaSi ki_ gamaTbobel zemoqmedebas 
garemos klimatze. weliwadis ganmavlobaSi ki, sezonebis 
miuxedavad, wyalsacavebis gavlenis zonaSi haeris 
temperaturis  dRe-Rmuri msvleloba rbildeba, 
temperaturis eqstremalur mniSvnelobebs Soris sxvaoba 
mcirdeba (e.i. temperaturis  dRe-Rmuri amplituda mcirdeba) 
wyalsacavisagan garkveul manZilze ganlagebul 
meteosadgurebTan SedarebiT. rac Seexeba absolurur da 
fardobiT sinotives, wyalsacavebSi wylis mniSvnelovani 
farTobis sarkis warmoqmna ganapirobebs aorTqlebis da 
Sesabamisad am meteoelementebis sidideTa zrdas 
sanapirosTan SedarebiT. wyalsacavebis gavleniT icvleba 
agreTve qaris siCqare da mimarTuleba. wyalsacavebis mier 
qaris siCqare sanapirosTan SedarebiT SeiZleba gadiddes 
20-60%-is farglebSi im SemTxvevaSi, rodesac wyalsacavebze 
qaris mimarTuleba emTxveva wyliT dafaruli xeobis 
mimarTulebas. wyalsacavebis gavlenis zonaSi mkveTrad 
mcirdeba uqaro dReTa ricxvi. 

wyalsacavebis Seqmnis Sedegad icvleba qaris siCqaris 
dReRamuri msvlelobis kanonzomierebebic (wyalsacavis 
akvatoriaze qaris maqsimaluri siCqare aRiniSneba RamiT, 
minimaluri-dRisiT; sanapiroze ki- piriqiT: qaris 
maqsimaluri siCqare aRiniSneba dRis saaTebSi, xolo 
minimaluri-diliT), rac damokidebulia dRe-Tamis 
ganmavlobaSi atmosferos miwispira da wylispira fenebSi 
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mimdinare fizikuri procesebis specifikaze: dRisiT wlis 
Tbil periodSi wyalsacavebis sanapiroze adgili aqvs 
Termuli konveqciis Zlier ganviTarebas, rac iwvevs qaris 
siCqaris zrdas, amave dros akvatoriaze dRisiT aRiniSneba 
atmosferos mdgradi stratifikacia da mcire intensivobis 
turbulenturi cvla, rac iwvevs aq qaris siCqaria 
Semcirebas. RamiT wyalsacavis sanapiro zolSi Termuli 
konveqcia qreba, xolo haeris turbulenturi cvla 
sustdeba, ris Sedegad qaris siCqare mniSvnelovnad 
mcirdeba. am dros wylis zedapiri ufro Tbilia, vidre 
xmeleTis, rasac Tan sdevs qaris siCqaris zrda. aseTia 
brizuli cirkulaciis warmoqmnis meqanizmi. brizuli 
cirkulacia did wyalsacavebze vrceldeba sanapiro zolis 
3km-mde manZilze. 

wyalsacavis zedapirze haeris sinotivis zrda 
garkveul gavlenas axdens Rrublianobis reJimze. 
dakvirvebebis masalis analiziT dadgenilia, rom 
wyalsacavis akvatoriaze Ramis saaTebSi izrdeba dReTa 
ricxvi dabali iarusis TrublianobiT, xolo dRisiT 
Rrublebi akvatoriaze iSleba da formirdeba sanapiroze. 
did wyalsacavebs SeuZlia garkveuli gavlena (Semcirebis 
mimarTulebiT) moaxdinon agreTve saSualo da zeda iarusis 
Rrublianobazec.  

rogorc dakvirvebebi gviCvenebs, wlis Tbil periodSi 
naleqebis raodenoba wyalsacavis sanapiroze ramdenadme 
izrdeba, xolo akvatoriaze mcirdeba. volgogradis 
wyalsacavis sanapiroze Catarebuli xangrZlivi 
dakvirvebebis Sedegad gamoirkva, rom ivnis-oqtomberSi 
naleqTa jami akvatoriaze 10-20%-iT naklebia, vidre 
sanapiroze. wlis civ periodSi, rodesac wyalsacavis 
SedarebiT Tbil zedapirze haeris civi masis adveqcia 
xdeba, masSi kondensaciuri procesebis Sedegad warmoiqmneba 
e.w. adveqciuri nisli. nislis arsebobis xangrZlivoba 
gansakuTrebiT didia Ramis saaTebSi uqaro amindis 
SemTxvevaSi /7/. 
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Tavi 3. 
mdinare enguris wyalsacavebis kaskadis  
ganlagebis raionis mokle klimaturi 

daxasiaTeba 
 

sakvlevi raionis klimaturi maxasiaTeblebis 
Taviseburebebi ganpirobebulia mzis radiaciis, qvefenili 
zedapiris fizikuri Tvisebebisa da orografiuli faqtoris 
kompleqsuri sinqronuli moqmedebiT. klimaturi 
maxasiaTeblebis sidideebze mniSvnelovan gavlenas axdenen 
cirkulaciuri procesebi.  

mzis sxivuri energia aris is energetikuli baza, 
romelic mTavar rols TamaSoba amindis, klimatis ZiriTadi 
Taviseburebebisa da maTi cvlilebebis kanonzomierebebis 
CamoyalibebaSi. rogorc cnobilia, atmosferoSi mimdinare 
yvela procesis realizacia xdeba im sxivuri energiis 
xarjze, romelsac dedamiwa mzisgan Rebulobs. sakvlevi 
raionis radiaciuli reJimi damokidebulia geografiuli 
ganedis sidideze (romelic gansazRvravs mzis simaRlesa da 
dRis xangrZlivobas), mzis naTebis xangrZlivobaze da 
Rrublianobis reJimis Taviseburebaze, horizontalur 
zedapirze mosuli mravalwliuri jamuri radiacia 
weliwadSi Seadgens 5000-5500mj/m2, mzis naTebis xangrZlioba 
2000-2200sT-s, saerTo Rrublianoba 6.0 bals. adgilis 
absoluturi simaRlis srdasTan erTad horizontis 
Caketilobis mudmivobis SemTxvevaSi jamuri radiaciis 
sidide izrdeba. wlis ganmavlobaSi mzis naTebis 
xangrZlivoba maqsimaluria ivnisSi (250-260sT) da 
minimaluria dekemberSi (90-100sT). aseve jamuri radiaciisa 
da radiaciuli balansis absoluturi maqsimumi aRiniSneba 
ivnisSi, minimumi-dekemberSi. absoluturi simaRlis 
zrdasTan erTad 100 metridan 600metris diapazonSi (am 
diapazonSia ganlagebuli galis, jvrisa da dagegmili 
xudonis wyalsacavi). mravalwliuri monacemebiT haeris 
saSualo wliuri temperatura icvleba 13.8-10.00 farglebSi 
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niadagis zedapiris saSualo wliuri temperatura am 
simaRleebze tolia 11.50 (rCeba ucvleli), wylis orTqlis 
saSualo drekadoba mcirdeba 12.2hpa-dan 10.2hpa-mde. 
Rrublianoba - 6.3 balidan 5.6 balamde, qvefenili zedapiris 
albedo matulobs 23%-dan 27%-mde, efeqturi gamosxivebis 
mravalwliuri jamebis saSualo mniSvneloba ki 1248,0mj/m2-
dan 1412,7mj/m2-mde, radiaciuli balansis mravalwliuri 
saSualo jami izrdeba 2387,1mj/m2-dan 2681,1mj/m2mde. 

md. enguria auzi xasiaTdeba rTuli orografiuli 
pirobebiT. igi Semofarglulia CrdiloeTidan kavkasionis 
mTavari qediT, samxreTiT-svaneTis, Crdilo-dasavleTiT 
svan-afxazeTis qediT. md. enguris auzi dasavleTis mxridan 
esazRvreba md. eriswylis wyalSemkrebs. md. enguris auzis 
simaRleTa diapazonSi (2520m) klimati icvleba notio 
subtropikulidan maRalmTiani tundrisa da glaciur-
nivaluri klimatebiT. /8/-Si mocemulia sakvlevi enguris 
auzis mezoklimaturi daraioneba, romelic warmodgenilia 
zemo svaneTis, odoSisa da afxazeTis mTiani da winamTiani 
da kolxeTis dablobis zRvispira raionebiT. 

zemo svaneTis mikroklimaturi raioni (romelic aris 
md. enguris dinebis zemo nawilSi) CrdiloeTidan da 
aRmosavleTidan daculia kavkasionis mTavari qediT civi 
arqtikuli haeris masebis SemoWrisagan, xolo samxreTidan 
da dasavleTidan – svaneTis, samegrelosa da kolxeTis 
qedebiT Savi zRvis notio haeris masebisagan, ris Sedegad am 
raionis klimati sakmarisad rbili da notio aris. aqve unda 
aRiniSnos, rom am raionis mikroorografiuli struqtura 
Zalian rTulia, rac qvefenili zedapiris 
mravalsaxeobasTan erTad ganapirobebs misi Semadgeneli 
nawilebis mikroklimaturi Taviseburebebis mravalsaxeobas. 

sakvlevi wyalsacavebis kaskadi ganlagebulia md. 
enguris auzis Sua nawilSi da afxazeT-odiSis mTisa da 
winamTis mezoklimatur raionSi, jvrisa da xudonis 
wyalsacavebi dasavleTidan da samxreTidan 
SemosazRvrulia, kodorisa da samegrelos qedebiT da maTi 
gverdiTi SverilebiT. enguris auzis es nawili warmoadgens 
viwro Rrma xeobas kldovani napirebiT. rac Seexeba galis 
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wyalsacavs, igi ganlagebulia mesame mezoklimatur Zlier 
danawevrebul borcvian-dablobian reliefis mqone raionSi, 
romelic gadadis kolxeTis dablobis umniSvnelo simaRlis 
mqone zRvispira brtyel zolSi. 

rogogorc avRniSneT, md. engurisa da eriswylis auzis 
klimaturi maxasiaTeblebi mniSvnelovnad ganpirobebulia 
cirkularuli faqtorebiT: umTavresad mTeli 
amierkavkasiisaTvis damaxasiaTebeli makrocirkulaciuri da 
agreTve adgilobrivi, lokaluri genezisis mqone mezo da 
mikrocirkulaciuri procesebiT, romlebic ganpirobebulia 
sxvadasxva orografiuli warmonaqmnebis qvefenili 
zedapiris Termuli araerTgvarovnebiT. 

amierkavkasiisa da kerZod, saqarTvelos teritoriaze 
haeris masebis SemoWris gamomwvevi makrocirkulaciuri 
sinoptikuri procesebi dajgufebulia xuT ZiriTad tipad: 
dasavleTis, aRmosavleTis, ormxrivi SemoWrebi 
(sinqronulad dasavleTidan da aRmosavleTidan), 
anticiklonuri mdgomareoba da amierkavkasiia samxreT 
raionebSi ganviTarebuli talRuri aRrevebi, garda amis 
wyalsacavebis kaskadis ganlagebis raionSi amindisa da 
klimatis formirebaSi mTeli wlis ganmavlobaSi 
monawilobdnen konveqciuri procesebi da adgilobrivi 
cirkulacia, romelic ganpirobebulia reliefis didi 
danawvrebiT, Savi zRvis gavleniT da mudmivi gamyinvarebis 
didi arealis arsebobiT kavkasionis mTis qedebis sistemaze 
/9,10/. 

amrigad, yvela am zemoaRniSnuli makrocirkulaciuri 
sinoptikuri procesebis gavleniT mniSvnelovanwilad 
formirdeba sakvlevi wyalsacavebis kaskadis raionis 
ZiriTadi klimaturi maxasiaTeblebi. 

rogorc am raionSi ganlagebuli meteosadgurebis da 
sinoptikuri rukebis sinqronuli ganxilva da analizi 
gviCvenebs, jvris, xudonisa da galis wyalsacavebis 
kaskadis ganlagebis raionSi (sadguri jvari, gali) da zemo 
svaneTis qvabulSi (sad. mestia) naleqebis wliuri 
raodenoba (%) sinoptikuri procesebis tipebze 
damokidebulebiT Semdegnairad nawildeba: sadguri jvaris 
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monacemebiT dasavleTis procesebze (dasavleTis civi da 
Tbili frontebi, okluziis frontebi da procesebi, 
samxreTis ciklonebi da ciklonaluri procesebi) modis 
83%, aRmosavleTis procesebze (aRmosavleTidan civi 
frontebis Semosvla)-1%, ormxriv SemoWraze 
(aRmosavleTidan da dasavleTidan civi fontebis 
sinqronuli SemoWra)- 1%, samxreTidan  talRur aRrevebze-
23%, atmosferos anticiklonalur mdgomareobaze 
(Sidamasiuri procesebi)-2%. sadgur mestiis monacemebiT 
Sesabamisad-74, 2, 1. 20 da 3%. 

wlis ganmavlobaSi am procesebTan dakavSirebiT 
mosuli naleqebis raodenobam (mm) Seadgina Sesabamisad: 
sadgur jvarze-16 18, 21, 21, 510 da 30mm (sul 2200mm), sadgur 
xaiSSi-887,17,13,213 da30mm (sul 1166mm), sadgur mestiasi-

683,19,13,182 da318mm (sul 928mm). 
amrigad, wyalsacavebis kaskadis ganlagebis raionSi  

mosuli mTeli naleqebis TiTqmis naxevari dakavSirebulia 
civi frontebis gavlasTan. analogiur movlenas (md. 
enguris auzis msgavsad) adgili aqvs md. rionisa da 
cxeniswylis auzSi, rac mowmobs imaze, rom dasavleT 
saqarTvelos CrdiloeT naxevris Sinagan raionebSi 
nsleqebis reJimis formirebis sinoptikuri prcesebi 
identuria (e.i. haeris masebis fizikuri Tvisebebi, simZlavre 
da Termodinamikuri maxasiaTeblebi). 

rogorc naleqebze informaciis analizidan Cans, maTi 
formirebis procesSi wyalsacavebis ganlagebis raionSi 
mTavar rols asruleben dasavleTis procesebi, meore 
adgilze arian talRuri procesebi samxreTidan. rac 
Seexeba aRmosavleTis procesebs, ormxriv SemoWrebsa da 
anticiklonur mdgomareobas (Sidamasiuri procesebi), maTi 
wvlili naleqebis wliuri jamis formirebaSi TiTqmis 
erTnairia (1-2%). magram unda aRiniSnos, rom calkeul 
TveebSi es Tanafardobebi SeiZleba ramdenadme Seicvalos. 
sinoptikuri procesebi tipebis mixedviT naleqebis 
raodenobis aRniSnuli ganawilebis miRebuli 
kanonzomierebebi samarTliania zemo svaneTis qvabulisaTvis 
(mestiis meteosadguri). 
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rogorc naleqebis analizi gviCvenebs, engurisa da 
eriswylis auzebze civi frontebis gavlasTan 
dakavSirebulia weliwadis ganmavlobaSi mosuli naleqebis 
jamis TiTqmis naxevari: 49% (jvari), 48% (mestia). vinaidan 
dasavleT kavkasionis mTiani raionebisaTvis 
makrocirkulaciuri procesebis realizacia sivrceSi 
TiTqmis ar icvleba. amis gamo naleqebis raodenobis 
ganawilebis miRebuli kanonzomierebebi procesebis 
tipizaciis mixedviT samarTliania ara sakvlevi 
wyalsacavebis kaskadis ganlagebis raionisa da zemo 
svaneTis qvabulisaTvis, aramed dasavleT sqarTvelos rigi 
mdinareebis (cxeniswyali, rioni) auzebisaTvisac, rac 
miuTiTebs im faqtze, rom wyalsacavebis garemos klimatze 
gavlenis Sesafaseblad punqt-etalonebad (fonuri 
maxasiaTeblebis saxiT) SeiZleba aRebuli iqnas mezobeli 
mdinareebis auzebSi ganlagebuli meteosadgurebis 
klimaturi maxasiaTeblebis monacemebi, rasac aqvs 
garkveuli meToduri mniSvneloba dasmuli problemis 
koreqtuld gadawyvetis saqmeSi. 

aqve unda aRiniSnos, rom naleqebis warmoqmnis 
procesSi ama Ti im sinoptikuri procesis xvedriTi wonis 
tolobis miuxedavad reliefis faqtoris gavleniT 
naleqebis raodenoba arsebiTad SeiZleba icvlebodes. ase 
magaliTad, naleqebis wliuri jami dasavleTis civi 
frontebis gavlis Sedegad enguris auzSi jvridan 
mestiamde mcirdeba 6518m-iT miuxedavad sinoptikuri 
procesebis identurobisa, rac miuTiTebs reliefis 
lokaluri Taviseburebebis garkveul gavlenaze 
cirkulaciuri procesebis formirebaze. 

cirkilaciuri, radiaciuli da orografiuli 
faqtorebis gavleniT yalibdeba atmosferuli wnevis veli 
da Sesabamisad qaris reJimis maxasiaTeblebi (mimarTuleba 
da siCqare). wlis civ periodSi saqarTvelos teritoriaze 
amindisa da kerZod, qaris reJimis formireba xdeba kavkasiis 
aRmosavleTiT da Crdilo-aRmosavleTiT ganlagebuli 
maRali wnevis da Sav zRvaze da mis dasavleT mdebare 
dabali wnevis areebis urTierTqmedebiT. am situaciis dros 
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bariuli gradienti mimarTulia aRmosavleTidan (Crdilo-
aRmosavleTidan) dasavleTisaken (samxreT-dasavleTisaken), 
e.i. qarian aRmosavleTis (samxreT-dasavleTis) mimarTulebis 
qarebi. zafxulSi ki seqtembris CaTvliT dasavleT evropis 
teritoriaze da kerZod, Savi zRvis akvatoriaze 
formirdeba maRali wnevis, xolo samxreT-dasavleT auzSi – 
dabali wnevis are. am SemTxvevaSi bariuli gradientebi 
mimarTulia piriqiT (zamTarTan SedarebiT) dasavleTidan 
da Crdilo-dasavleTidan aRmosavleTisa da samxreT-
aRmosavleTis mimarTulebiT da Sesabamisad qarian 
dasavleTisa da Crdilo-aRmosavleTis mimarTulebis qarebi. 

wlis gardamaval periodSi (cividan Tbilisaken da 
piriqiT) adgili aqvs am ori ZiriTadi situaciis 
transformaciis process, rac saTanadod cvlis qaris 
reJimsac. 

unda aRiniSnos, rom sakvlevi teritoriis rTuli 
nreliefi arsebiT gavlenas axdens bariuli warmonaqmnebis 
gavlenis Sedegad formirebuli qaris reJimis 
maxasiaTeblebze: siCqareze da mimarTulebaze. am faqts 
adasturebs, magaliTad, Sesabamisi informaciisa da 
atmosferuli wnevis ganawilebis analizi ianvarSi.am TveSi 
haeris masebis upiratesi gadatana dasavleT saqarTvelosa 
da kerZod, wyalsacavTa kaskadis ganlagebis teritoriaze 
xdeba aRmosavleTidan dasavleTis mimarTulebiT, magram 
raionis rTul reliefs am procesSi Seaqvs Tavisi arsebiTi 
koreqtivebi. zemo svaneTis qvabulSi am TveSi, iseve rogorc 
mTeli wlis ganmavlobaSi, upiratesad adgili aqvs wynar, 
uqaro aminds (60% wlis ganmavlobaSi), rac aixsneba 
qvabulis SemomsazRvreli qedebis gavleniT, miuxedavad 
imisa, rom aq Txemebis nawilSi qaris siCqare aRwevs 6m/wm-s. 

jvrisa da xudonis wyalsacavebis ganlagebis raionSi 
md. enguris xeobas sof. xuberamde aqvs Crdili – 
dasavleTidan samxreT-aRmodavleTisaken mimarTuleba, 
semdeg ki igi miemarTeba CrdiloeTidan samxreTisaken, rac 
ganapirobebs xeobis Sesabamisi mimarTulebis qarems. 
xudonis wyalsacavze da jvris wyalsacavis CrdiloeT 
nawilSi qarebs upiratesad aqvs aRmosavleTisa da Crdilo-
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dasavleTis, xolo samxreT nawilSi - CrdiloeTis 
mimarTuleba. amasTan erTad qaris siCqare CrdiloeTidan 
samxreTis mimarTulebiT izrdeba. aq zamTris periodSi 
Zalian iSviaTia uqaro dReTa ricxvi (10%). 

unda aRiniSnos, rom zamTarSi haeris civi masebi mTis 
Txemebidan icvlian ra bariuli gradientiT ganpirobebuli 
ZiriTad mimarTulebas, fionebis saxiT eSvebian ferdobebze 
mdinareebis kalapotis mimarTulebiT. CrdiloeTis qarebis 
ganmeoradoba Seadgens 55-60%-s, xolo zamTarSi igi aRwevs 
75-85%-s maSin, rodesac samxreTis mimarTulebis qarebis 
ganmeoradoba tolia 5-8%-is. Zlieri qariani dReebis 
maqsimaluri ricxvi weliwadSi mravalwliani monacemebiT 
aRwevs 110-s, rac imaze metyvelebs, rom am wyalsacavebis 
wylis sarkis zedapiridan warmoqmnili orTqli ar 
grovdeba wyalsacavebze da maT siaxloves da qarebis 
meSveobiT sakmaod intensiurad gadaitaneba xeobis gaswvriv. 

rogorc ukve aRiniSna, wlis Tbil periodSi (ivlisi) 
Sav zRvaze ganlagebulia maRali wnebis, xolo kavkasionis 
centralur nawilSi – dabali wnevis are, rac ganapirobebs 
dasavleTis mimarTulebis qarebis arsebobas. am periodSi 
zemo svaneTis qvabulSi Warbobs samxreT-dasavleTis 
mimarTulebis qarebi (30-40% metia, beCo). xaiSSi dasavleTis 
mimarTulebis qarebis udidesi ganmeoradoba aRwevs 44%-s, 
xolo aRmosavleTis mimarTulebis qarebisa – 28%-s, maSin 
rodesac am raiomSi atmosferos cirkulaciaSi 
gabatonebulia ZiriTadad dasavleTis procesi, xolo jvris 
wyalsacavis samxreT nawilSi -  CrdiloeTisa da samxreTis 
qarebis ganmeoradoba TiTqmis utoldeba erTmaneTs (31 da 
34% Sesabamisad). aq izrdeba uqaro dReTa ricxvi, xolo 
zemo svaneTis qvabulSi ki piriqiT igi mcirdeba, mTa-
xeobebis cirkulaciis intensiuri ganviTarebis Sedegad. 
paralelurad izrdeba dReebis ricxvi Zlieri qariT.  

am monacemebiT naTeli xdeba sakvlevi raionis 
reliefis gavlenis mniSvneloba da misi Taviseburebani 
qaris reJimis maxasiaTeblebze wlis ganmavlobaSi. nax.4-ze 
moyvanili magaliTis saxiT qaris mimarTulebebis 
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ganmeoradoba rva rumbisaTvis sad. xaiSSi wlis 
ganmavlobaSi. 

cxrili 4 
qaris saSualo Tviuri da wliuri siCqare (m/wm) 

T  v e 
sadguri 

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

weli 

mestia 1441 0.6 0.8 1.2 1.6 1.7 1.4 1.4 1.2 1.0 0.7 0.6 0.6 1.1 

beCo 1270 0.6 0.7 1.1 1.0 1.6 1.3 1.6 1.1 1.0 0.7 0.5 0.4 1.0 

xaiSi 730 2.0 2.0 2.3 2.6 2.6 2.6 2.6 2.5 2.0 1.8 2.0 2.2 2.3 

jvari 268 6.9 6.3 4.6 4.4 3.8 2.8 2.2 2.7 3.5 6.4 6.4 7.8 4.7 

zugdidi 117 1.4 1.5 2.1 1.8 1.4 1.2 1.0 0.8 0.8 0.8 1.1 1.1 1.3 

gali 63 0.9 1.1 1.2 1.1 1.0 1.0 0.9 0.8 0.8 0.7 0.8 0.8 0.9 

anaklia 3 2.8 2.8 2.8 2.5 2.0 1.7 1.6 1.6 1.6 2.0 2.8 2.5 2.2 

 rogorc naCvenebia /11/-Si, jvris wyalsacavis 
samxreTnzwilSi qars siCqariT 27m|/wm SeiZleba adgili 
qondes yovelwliurad, 31m/wm-s weliwadSi erTxel, 34m/wm-20 
weliwadSi erTxel. qaris siCqaris SesaZlebeli maqsimaluri 
sidideebi zemo svaneTis qvabulSi gacilebiT dabalia, 
vidre jvris wyalsacavze: maT SeiZleba Seadginon erTxel 
16m/wm yovelwliurad, xolo 26m/wm-20 weliwadSi erTxel. 

rogorc cxrilSi: monacemebis analizi gviCvenebs, qaris 
maqsimaluri saSualo Tviuri da wliuri siCqareebi 
aRiniSneba sadgur jvarze, minimaluri- sadgur galSi. 
zRvis sanapiro zolSi qaris reJimis es maxasiaTeblebi 
matulobs (sadguri anaklia). 

qaris siCqaris wliur da dRe-Ramur msvlelobaSi 
enguris auzis zemo, Sua da qveda monakveTebisaTvis 
SeimCneva specifikuri Taviseburebani: qaris siCqare auzis 
zemo welSi (zemosvaneTis qvabuli) maqsimaluria wlis 
Tbili periodis (mTa-xeobis cirkulaciis intensivobis 
zrdis Sedegad), xolo qveda welSi (wyalsacavebis 
ganlagebis zrdis Sedegad), (wyalsacavebis ganlagebis 
teritoriaze) wlis civi periodis ganmavlobaSi (civi 
frontisa da ciklonebis aqtivizaciis periodi): anakliaSi 
noember- martis ganmavlobaSi qaris saSualo Tviuri 
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siCqare icvleba 2,5 (dekemberSi)-2,8m/wm-is (noemberi, 
ianvari,Tebervali, marti) farglebSi, jvarSi noember-
TEbervlis ganmavlobaSi (6,3m/wm-Tebervali, 7,8m/wm dekemberi). 
enguris auzis Sua welSi qaris siCqaris maqsimumi 
aRiniSneba gardamavali periodis SemTxvevaSi (aprili). 

 gansakuTrebuli TaviseburebiT xasiaTdeba qaris 
siCqaris dReRamuri msvleloba md. enguris auzis 
sxvadasxva nawilSi: jvris wyalsacavis samxreT nawilSi 
qaris siCqare maqsimaluria dilis saaTebSi, rodesac 
adgili aqvs wyalsacavis mimdebare gadacivebas mosazRvre 
mTis xeobebSi intensiur radiaciul, xolo zemo svaneTis 
qvabulSi igi maqsimaluria  dRis meore naxevarSi (13 da 19 
saaTebSi), rodesac mTis reliefis elementebis 
eqspoziciebisa da daxrilobis kuTxeebis mravalsaxeobis 
gavleniT qvefenili zedapiris Termuli araerTgvarovneba 
maqsimalurad kontrastuli xdeba, rasac, rogorc wesi, Tan 
axlavs konveqciuri procesebis intensiuri ganviTareba. 

rogorc saSualo Tviuri, ise saSualo wliuri 
temperaturebis ganawilebas engurisa da eriswylis auzebSi  

aqvs rTuli saxe, rac ganpirobebulia  maTi 
maformirebeli iseTi faqtorebis sinqronuli gavleniT, 
rogoricaa auzebis (gansakuTrebiT md.enguris auzis) didi 
vertilaluri da horizontaluri ganfeniloba, reliefis 
Zlieri danawevreba da misi morfometruli parametrebis 
mravalsaxeoba da diferenciacia, sxvadasxva orientaciisa 
da daxrilobis mqone ferdobebis absolutur da fardobiT 
simaRleTa farTo speqtri, zRvis sanapiro xazidan 
daSorebis manZilebis didi diapazoni da sxva. am 
faqtorebis metnaklebad gaTvaliswineba da haeris 
temperaturis velis ganawilebis kanonzomierebebze maTi 
gavlenis Seswavla SesaZlebelia sakvlevi mdinareebis 
auzebSi yovlis momcveli meteorologiuri da 
mikroklimaturi dakvirvevebebis sadgurebis qselis 
saTanado opganizaciiT. magram, samwuxarod, sakvlevi 
mdinareebis auzebSi es qseli garkveulad SezRudulia da  
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nax. 4 qaris mimarTulebis ganmeoreba sadgur xaiSSi, %  
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dresdReobiT Cven saSualeba gvaqvs am raionebis 
ZiriTadi klimatwarmomqmneli meteoelementebis normebis 
(maT Soris temperaturis) droSi da sivwceSi cvlilebebis 
Sesaswavlad visargebloT mxolod 7 meteosadguris 
(anaklia, zugdidi, jvari, xaiSi, beCo, gali, mestia) 
informaciiT. 

rac Seexeba specialuri programebiT Catarebuli 
moklevadiani (mokleperiodiani) meteorologiuri da 
hidrologiuri dakvirvebaTa masalebs, maT gaaCniaT 
specifikuri daniSnuleba da am problemebis gadasaWrelad 
ver gamodgeba. zemoaRniSnuli meteorologiur sadgurebze 
mopovebuli informacia ar iZleva saSualebas rom 
Seswavlili da gaanalizebuli iqnes ZiriTadi klimaturi 
maxasiaTeblebis velebis mikrostruqturuli Taviseburebebi 
(mdinareebis, auzebis ganlagebis mikroklimati).  

sakvlevi mdinareebis auzebSi klimaturi 
maxasiaTeblebis mniSvnelobebis saWiro simaRleebze 
eqstrapolaciis sasualebiT miRebis miznebisaTvis agreTve 
gamoyenebuli iqna anakliis, yoruldaSisa da mamisonis 
uReltexilebis meteosadgurebze mopovebuli informascia, 
romelzedac garkveulgavlenas axdens ganlagebis raionis 
reliefis Taviseburebebi (ferdobis, uReltexilisa da 
zRvis sanapiros efeqtebi).  

rogorc mravalwliuri meteorologiuri dakvirvebebis 
informaciis analizi gviCvenebs, md. engurisa da eriswylis 
auzebSi absoluturi simaRlis zrdasTan erTad saSualo 
wliuri temperatura ecema 140-dan (anaklia, md. enguris 
SesarTavTan) 00-mde. enguris sTaveebTan (2500m-is simeRleze). 
mdinaris auzis maRalmTian zonaSi saSualo wliuri 
temperatura simaRlis 1000m-iT zrdisas saSualod ecema 60-
iT e.i. temperaturiT vertikaluri gradienti tolia 0.60/100m. 
zamTris yvelaze civ TveSi nulizoTerma mdinaris auzis 
winamTian nawilSi ar eSveba 700m-ze dabla. 

md. enguris auzisaTvis haeris temperaturis normebis 
absolutur simaRleze damokidebuleba analitikurad 
seiZleba iqnes warmodgrnili wrfivi funqciis saxiT t=aH+b. 
amasTan erTad damokidebuleba t=f(H) yoveli TvisaTvis 
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warmoidgineba ori wrfivi funqciisn saxiT, rac 
ganpirobebulia temperaturis normebis adgilis simaRleze 
damokidebulebebis specifikuri TaviseburebebiT: auzis 
zRvispira dablob da mTiswina nawilSi temperaturis 
normebi misi absoluturi maqsimumebis analogiurad 
absoluturi simaRlis zrdis miuxedavad matulobs, 
temperaturis gradienti ki niSans icvlis. am movlenas 
adgili aqvs wlis Tbili periodis (gansakuTrebiT mkveTrad 
zafxulis) ganmavlobaSi, rodesac xmeleTTan sedarebiT 
civi Savi zRvis gavleniT zRvis snapirodan daSorebis 
SemTxvevaSi garkveul manZilze, miuxedavad adgilis 
absoluturi simaRlis matebisa, temperaturis mniSvnelobebi 
izrdeba, xolo civ periodSi (rodesac zRva xmeleTTan 
SedarebiT ufro Tbilia) – mcirdeba. amis Sedegad 
damokidebulebas t=f(H) yoveli TvisaTvis md. enguris auzis 
ori nawilis (erTis mxriv, dablobi, winamTiani da meores 
mxriv, mTiani da maRalmTiani) Termuli reJimis 
Taviseburebebis dinamikis gaTvaliswinebiT, analitikurad 
warmodgenis Sedegad aqvs ori saxe. 

 
cxrili 5 

damokidebulebaSi  t=aH+b Semavali koeficientebis 
a daHb mniSvnelobebi 

 
T v e a 

b I II III IV V VI VII VIII IX X XI XII 
auzis mTiani nawili 

aa -8.75 -8.50 -7.00 -6.50 -5.00 -5.00 -2.00 -2.00 -6.75 -7.50 -8.00 -9.50 

bb 6.25 7.20 9.80 14.30 18.40 21.00 22.4 22.80 21.20 17.50 12.60 9.10 
auzis mTiswineTi nawili 

aa -5.0 -4.0 -4.0 -6.0 -4.0 0.0 -3.0 -4.0 -4.0 -4.0 -4.0 -2.0 

 bb 5.5 6.2 8.8 12.0 16.4 20.0 22.8 28.2 19.8 15.4 13.4 7.2 
MmanZili zRvis xazidan 

ℓ,k
m 

0.2 0.2 0.2 0.2 0.2 0.2 0.7 0.7 0.3 0.3 0.3 0.3 
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nax. 5 damokidebuleba t=f(H) md. enguris auzi 
 
magram Savi zRvis gavlenis arealis sidide wlis 

ganmavlobaSi temperaturis gradientis formirebaze 
xasiaTdeba gansakuTrebuli variaciebiT, e.i. zRvis sanapiro 
xazidan daSorebis manZilis sidide, sadac temperaturis 
gradieniti ganicdis mkveTr cvlilebebs, Tvidan Tvemde 
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icvleba, rac ganpirobebulia wlis ganmavlobaSi DSavi 
zRvisa da mimdinare teritoriis energetikuli potencialis 
cvalebadobiT. damokidebulebaSi  t=aH+b. Semadgeneli 
koeficientebis a daHb mniSvnelobebi mocemulia cxrilSi 5.  

aqve unda aRiniSnos, rom temperaturis normebis 
absolutur simaRleze damokidebulebis analitikuri 

gamosaxulebebi ar SeiZleba gamoyenebuli iqnes 
mimdebare teritoriis Termul reJimze wyalsacavebis 
gavlenis raodenobrivi Sefasebis mizniT, vinaidan am 
gamosaxulebebis agebisas gasaSualebis procesSi daSvebuli 
Secdomebis sidide gacilebiT aRemateba wyalsacavebis 
kaskadis gavleniT gamowveul temperaturul cvlilebebs.  

damokidebuleba t=aH+b wrfivi funqciis saxiT 
warmodgenisas mxedvelobaSi ar aris miRebuli reliefis 
Taviseburebebis gavlena haeris temperaturis vertikalur 
ganawilebaze, rodesac haeris temperaturis sidideze ufro 
sagrZnob gavlenas axdenen reliefis TaviseburebebiT 
gamowveuli temperaturuli cvlilebebi (magaliTad, 
atmosferos inversiuli mdgomareoba), vidre adgilis 
absoluturi simaRliT gamowveuli cvlilebebi. aseTi 
movlenebi SeimCneva jvrisa (268m) da zugdidis (118m) 
temperaturis Sedarebisas, rodesac miuxedavad Tavisi 
gacilebiT didi absoluturi simaRlisa, jvarSi, saSualod, 
wlis ganmavlobaSi ufro Tbila, vidre zugdidSi.  

unda aRiniSnos, rom temperaturis gradientebis 
mniSvnelobebi arsebiTad gansxvavdebian wlis Tbili da 
civi periodebisaTvis. wlis Tbil periodSi adgili aqvs 
Tbobrunvis priocesebis intensiur zrdas, rac amcirebs 
temperaturis mniSvnelobebs Soris sxvaobebis sidides 
enguris auzis sxvadasxva absolutur simaRleze. amis 
Sedegad temperaturis vertikaluri gradientebis 
mniSvnelobebi wlis Tbil periodSi TiTqmis 3-jer naklebia 
civ periodTan SedarebiT: 0.4-0.380/100m da 1.2-2.00/100m 
Sesabamisad.  

sakmarisia aRiniSnos, rom normaluri Setborvis donis 
Sesabamisi simaRleebisaTvis, rac Seadgens jvris 
wyalsacavisaTvis 510m-s, enguris hesisaTvis _ 325m-s; haeris 
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temperaturis normebs Soris sxvaoba maqsimaluria 
dekemberSi 2.20, minimaluria ivnisSi _ 0.30. amasTan erTad, 
temperaturis normis gradienti wlis ganmavlobaSi ar 
icvlis niSans, rac mowmobs im faqtze, rom enguris auzis 
am monakveTSi temperaturis reJimis formirebaSi mTavar 
rols TamaSobs adgilis absoluturi simaRle da ara 
reliefis forma, Tumca am ukanasknelis gavlena pirvel 
naxevarkilometrian maRliv zonaSi sakmarisad mkveTrad 
vlindeba. cxril 6-Si mocemuliahaeris saSualo Tviuri da 
wliuri temperaturis mniSvnelobebi (normebi) enguris 
auzis 3-1441m maRlivi diapazonisaTvis. 
 
cxrili 6 

haeris temperaturis saSualo Tviuri da wliuri 
mniSvnelobebi (normebi, gradusi) 

T v e 
sadguri 

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

we
li 

anaklia 3 5.4 6.2 8.6 11.8 16.4 20.2 22.8 22.9 19.6 15.4 11.4 7.2 14.0 
xudoni 117 4.9 5.5 8.2 12.3 17.0 20.8 22.6 22.7 19.2 15.1 10.5 6.7 13.8 
jvari 268 4.8 5.0 6.1 12.5 16.9 19.7 21.9 22.2 19.4 15.8 11.2 7.0 13.7 
enguris 
hae-is nSd 325 3.7 4.4 7.7 12.4 16.7 19.5 21.8 22.0 19.2 15.5 10.5 6.4 13.3 
jvris wy. 
nSd 510 1.9 2.8 6.4 11.5 16.1 18.9 21.5 21.5 18.2 13.7 8.4 4.2 12.1 

xaiSi 730 0.1 1.0 5.0 10.3 15.4 18.3 20.8 21.0 16.9 11.4 5.8 1.3 10.6 
beCo 1270 -4.7 -3.3 0.3 5.8 11.5 14.4 17.2 17.0 12.6 7.7 2.4 -2.9 6.5 
mestia  1441 -6.0 -4.6 -0.5 5.2 11.0 14.0 16.4 16.2 12.0 7.1 1.6 -4.1 5.7 
gali 63 5.0 5.9 8.2 12.7 16.7 20.3 22.2 22.2 19.6 14.7 10.3 6.8 12.5 

 
rogorc cnobilia, klimaturi maxasiaTeblebis 

ganawileba dgindeba im informaciiT, romelic 
oficialurad miRebulia, rogorc klimaturi 
maxasiaTeblebis normebi /12/. am normebis gamoTvlas 
safuZvlad daedo is monacemebi, romelTa xangrZlivoba 
seadgens 70-75 wels, rac iZleva meteoparametrebis droSi 
sakmarisad mdgrad normebs, romelTaA mniSvnelobebi 
informaciis moculobis Semdgomi zrdis SemTxvevaSi rCeba 
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mudmivi. amas adasturebs is faqtic, rom ZiriTadi 
klimatwarmomqmneli meteoelementebis (da maT Soris haeris 
temperaturis) statistikuri maxasiaTeblebis ricxviTi 
mniSvnelobebi dakvirvebaTa periodis xangrZlivobis 
gazrdiT 1990 wlamde faqtiurad ar icvleboda, e.i. rCeba 
saSualo mniSvnelobis gansazRvris standartuli 
cdomilebis zRvrebSi. 

rogorc cxrili 6-dan Cans, sakvlevi raionis yvela 
punqtSi, ianvridan dawyebuli, temperature monotonurad 
izrdeba da ivlis-agvistoSi aRwevs Tavis maqsimalur 
mniSvnelobas. temperaturis normebis eqstremaluri 
mniSvnelobebis (dafiqsirebuli zamTrisa da zafxulis 
TveebSi) amplituda zRvis donidan absoluturi simaRlis 
zrdasTan erTad matulobs: Tu zRvis doneze sadgur 
anakliaSi igi Seadgens 17.60-s, mestiaSi 1441m simaRleze 
matulobs 4.90-iT da utoldeba 22.40-s. 

rogorc cxril 6-Si moyvanili informaciis analizi 
gviCvenebs, md. engurisa da eriswylis sakvlevi auzebis 
qvemo (700m-is qvemoT) welSi meteorologiuri gagebiT 
zamTari ar dgeba, e.i. am zonaSi haeris temperaturis 
mravalwliani saSualo mniSvnelobebi wlis ganmavlobaSi 
rCeba dadebiTi, xolo xaiSidan (730m) dawyebuli mestiis 
CaTvliT (1441m) enguris auzis monakveTSi zamTris 
xangrZlivoba matulobs 28 dRidan 116 dRemde. 

heris temperaturis eqstremaluri mniSvnelobebi 
axasiaTeben klimatis anomalur pirobebs. md. enguris 
sakvlev auzSi temperaturis absoluturi minimumi icvleba -
170-dan zRvis sanapiro zolSi -400-mde da dabla maRalmTian 
raionebSi auzis garemomcveli qedebis mwvervalebis zonaSi. 
jvris, galisa da enguris haes-is ganlagebis raionebSi igi 
Seadgens -21, -220-s. 

md. enguris auzSi haeris temeraturis absoluturi 
maqsimumi simaRlis zrdasTan erTad ecema 400-dan (3m) 150-mde 
(4000m). Savi zRvis sanapiroze misi mniSvneloba erTi 
gradusiT dabalia mimdebare dablob raionebTan sedarebiT. 
absoluturi maqsimumi -410 arniSnulia 700m simaRleze 
sadgur xaiSSi, sadac minimumamde ecema SedarebiT 
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daSorebuli savi zRvisa da kavkasionis Tovl-myinvariani 
velebis gamacivebeli gavlena. amrigad, enguris 
wyalsacavebis kaskadis ganlagebis raionSi haeris 
temperaturis absoluturi maqsimumi Seadgens 40-410-s.  

rac Seexeba haeris temperaturis absoluturi 
minimumebisa da absoluturi maqsimumebis saSualo 
mniSvnelobebs, am parametrebidan auzis absoluturi 
simaRlis zrdasTan erTad (0-4000m diapazonSi) pirveli 
ecema -60-dan -300-mde, xolo meore - 360-dan (3m) 150-mde (3500m). 

miuxedavad imisa, rom haeris temperaturis saSualo 
Tviuri da wliuri mniSvnelobebis normebi iTvlebian 
klimatis erT-erT ZiriTad maxasiaTeblebad, maTi 
kompleqsuri Seswavlis mizniT aucilebelia sasualo 
temperaturis mniSvnelobebis droSi cvalebadobis 
ganawilebis gamokvleva. cxrilSi 7 moyvanilia 
temperaturis saSualo Tviuri da wliuri mniSvnelobebis 

statistikuri maxasiaTeblebi t, ϭ, ϭϭ, μ, δ, Cν, As, ϭAS, E, ϭE oTxi 

meteosadgurisaTvis (zugdidi, jvari, xaiSi, mestia). 
rogorc am cxrilSi moyvanili asimetriisa da eqscesis 

mniSvnelobebis analizi gviCvenebs, md. enguris auzSi 
saSualo Tviuri da wliuri temperaturis ganawileba 
Zalian axloa normalur ganawilebasTan. saZualo wliuri 
temperaturis saSualo kvadratuli gadaxra am oTxi 
sadgurisaTvis icvleba 0.60 (xaiSi, zugdidi) – 0.80 (jvari) 
farglebSi, xolo saSualo mniSvnelobis gansazRvris 
standartuli cdomileba icvleba 0.06 – 0.10 farglebSi. 

temperaturis cvalebadoba maqsimaluria zamTris (ϭ aRwevs 
2.40). minimaluria zafxulis (ϭ ecema 10-mde) da Sualeduria 
(zafxulisa da zamTris mniSvnelobebs Soris) gazafxulisa 
da Semodgomis gardamaval periodebSi. variaciis 
koeficients minimaluri mniSvnelobebi aqvs (ecema 0.05-mde) 
zafxulis, xolo maqsimaluri mniSvnelobebi (aRwevs 19.6) – 
zamTris periodSi. 

meteosadgurebSi jvari, gali, xaiSi, zugdidi saSualo 
wliuri temperaturis ganawilebas aqvs dadebiTi (0.05–0.31) 
xolo sadgur mestiaSi – uaryofiTi asimetria (-0.02). wlis 
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ganmavlobaSi temperaturebis ganawilebis asimetrias 
dadebiTi mniSvnelobebi ZiriTadad aqvs zafxulis, xolo 
uaryofiTi mniSvnelobebi–wlis danarCeni periodebis 
ganmavlobaSi, rac damokidebulia wlis sxvadasxva periodSi 
saSualo da modaluri mniSvnelobebis sidideTa 
cvlilebebze. 

rac Seexeba mravalwliuri saSualo Tviuri 
temperaturebis eqscess, wlis drois udidesi nawilisaTvis 
(7–8 Tve) igi upirtesad uaryofiTia, rac aixsneba im 
garemoebiT, rom saSualodan didi mniSvnelobebis 
gadaxrebis albaToba metia, vidre patara mniSvnelobebisa, 
rac Seesabameba am elementis normaluri ganawilebis 
kanons. 

saSualo wliuri temperaturis ganawilebas droSi 
ZiriTadad aqvs dadebiTi eqscesi da asimetria. 

md. enguris auzis wyalsacavebis kaskadis ganlagebis 
raionSi haeris tenianobis reJimis daxasiaTebis mizniT aq 
ganvixilavT iseT prametrebs, rogoricaa wylis orTqlis 
drekadoba (absoluturi tenianoba), haeris fardobiTi 
tenianoba da tenianobis deficiti. md. engurisa da 
eriswylis auzebSiwylis orTqlis drekadobis saSualo 
wliuri mniSvnelobebis sivrcobrivi ganawilebis analizi 
gviCvenebs, rom auzis zRvispira nawilSi misi mniSvneloba 
Seadgens daaxloebiT 14 hpa-s. auzis absoluturi simaRlis 
zrdasTan erTad, rasac Tan sdevs atmosferos masisa da 
masSi myofi wylis orTqlis raodenobis Semcireba, 
sinqronulad ecema wylis orTqlis drekadobis sidide da 
3500m simaRleze igi seadgens mxolod 4hpa, zRvis donis 
sesabamisi mniSvnelobis 30%-se naklebs. 

wlis ganmavlobaSi wylis orTqlis drekadobis 
saSualo Tviuri mniSvnelobebi minimaluria ianvarSi, rac 
seadgens auzis dablob nawilSi 6-7hpa, jvriswyalsacvis 5.0- 
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5.6hpa, zemo svaneTis qvabulSi (1000-1500m) – 4.0-4.5hpa. wylis 
orTqlis drekadobis maqsimaluri mniSvnelobebi aRiniSneba 
zafxulis (ivlisi, agvisto) TveebSi: zRvispira dablob 
nawilSi igi seadgens 22-24hpa-s, jvris wyalsacavis 
ganlagebis zonaSi – 18hpa, zemo svaneTis qvabulSi – 14-16hpa 
(1000-1500m). 

amrigad, wylis orTqlis sididis wliuri msvleloba 
emTxveva haeris temperaturis wliur msvlelobas. 
analogiur movlenas aqvs adgili wylis orTqlis 
drekadobis dRe-Ramur msvlelobaSi:misi maqsimumi 
aRiniSneba SuadRis saaTebsi minimumi ki – dilis saaTebSi. 
am kanonzomierebaSi Tavisi korqtivebi Seaqvs auzis zrdis 
sanapiro zolSi brizebis zRvis mdgenels (wylis orTqlis 
drekadoba maqsimaluri xdeba am mdgenelis zemoqmedebiT) 
SuadRis saaTebSi da mTian nawilSi ki mTa-xeobebis 
cirkulaciis mTis mdgenels: zemo svaneTis qvabulSi misi 
zegavleniT wylis orTqlis drekadoba maqsimaluri xdeba 
Ramis saaTebSi (1sT, sadg. mestia) miuxedavad imisa, rom 
haeris maqsimaluri temperatura aq aRiniSneba SuadRis 
saaTebSi. 

wylis orTqlis drekadobis  saSualo Tviuri da 
sasualo wliuri mniSvnelobebi (normebi) md. engurisa fda 
eriswylis auzebisaTvis mocemulia crilSi 8. 

wylis orTqlis drekadobis saSualo Tviuri da 
wliuri sidideebis damokidebuleba auzis absolutur 
simaRleze analitikurad seiZleba warmodgenili iqnas 
wrfivi funqciis saxiT: l0=aH+b. damokidebulebaSi 
koeficients a, b aqvs calkeuli TveebisaTvis konkretuli 
mniSvnelobebi. vinaidan absoluturi simaRlis zrdasTan 
erTad wylis orTqlis drekadobis (absoluturi 
tenianobis) sidideebi mcirdeba; koeficienti b aris 
uaryofiTi. a da b koeficientebis mniSvnelobebi mocemulia 
cxrilSi 9. 
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nax. 6 damokidebuleba e=f(H). md. enguris auzi 
 

cxrili 9 
a da b koeficientebis mniSvnelobebi 

damokidebulebaSi l0=aH+b 
T   v   e b 

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

b -2.5 -2.6 -4.0 -4.0 -4.0 -6.0 -7.5 -7.5 -7.5 -5.0 -4.0 -1.5 

a 6.5 6.6 8.4 10.4 14.4 19.7 23.5 23.6 19.5 14.5 10.4 5.9 
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wylis orTqlis drekadobis saSualo Tviuri 
mniSvnelobebis (normebis) damokidebuleba adgilis 
absolutur simaRleze sakvlevi raionisaTvis mocemulia 
nax. 6-ze. 

wylis orTqlis drekadobis statistikuri 
maxasiaTeblebi iZlevian am elementis droSi ganawilebis 
Taviseburebebze warmodgenas. wylis orTqlis drekadobis 
saSualo wliuri mniSvnelobebi wyalsacavebis kaskadis 
ganlagebis raionSi icvlebian 7.4-13.0hpa sazRvrebSi (cxr. 
10). maTi saSualo kvadratuli gadaxrebis mniSvnelobebi 
Seadgenen 0.4-0.5hpa-s minimumiT zamTriT da maqsimumiT 
(drekadobis saSualo wliuri mniSvnelobebis gansazRvris 
standartuli cdomileba icvleba 0.06-0.08hpa-s farglebSi, , 
ϭϭ,-0.04 -0.06hpa, μ -0.6-0.8 hpa farglebSi, xolo saSualo 
wliuri mniSvnelobebis gansazRvris standartuli 
cdomileba ar aremateba 1%-s, saSualo Tviuri 

mniSvnelobebisa ki - 3%-s. variaciis koeficienti Cν icvleba 

0.03-0.05 sazRvrebSi wliuri da 0.05-0.17 Tviuri 
mniSvnelobebisaTvis. 

amasTan erTad wlis Tbil periodSi wylis orTqlis 

drekadobis sidideebi ufro SedarebiT, stabiluria (Cν=0.05-

0.06), vidre civ perdSi (Cν=0.12-0.17). cxrilSi moyvanili 

asimetriisa da eqscesis dabali mniSvnelobebi miuTiTeben 
im garemoebaze, rom wylis orTqlis drekadobis ganawileba 
droSi emorCileba normaluri ganawilebis kanonebs. 

fardobiTi tenianoba haeris temperaturisa da wylis 
orTqlis drekadobisagan gansxvavebiT aris arastabiluri 
parametri da xasiaTdeba drois mcire monakveTSi didi 
cvalebadobiT. absoluturi tenianobisagan gansxvavebiT, 
fardobiTi tenianobis sididis damokidebuleba haeris 
temperaturaze ukuproporciulia, rac ganapirobrbs misi 
dRe-Ramuri mniSvnelobebis svlis grafikze minimums 
SuadRisa da maqsimums, -Ramis saaTebSi (haeris 
temperaturisa da absoluturi tenianobis mniSvnelobebis 
minimumis dadgomis momentSi).  
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wyalsacavebis kaskadis ganlagebis raionSi fardobiTi 
tenianobis ganawilebas aqvs rTuli xasiaTi da igi ar 
emorCileba absoluturi simaRlis cvlasTan dakavSirebul 
calsaxa kanonzomierebebs (nax.7). enguris auzis Zlierad 
danawevrebuli reliefi gansazRvrul gavlenas axdens  
rogorc zogad cirkulaciur procesebze, iseve qmnis mTa-
xeobebis cirkulaciisa da fionebis gansakuTrebul reJims, 
rac iwvevs fardobiTi tenianobis lokalur cvlilebebs. 
muxedavad amisa, TvalsaCinoa fardobiTi tenianobis 
adgilis absolutur simaRleze damokidebulebis (0-1.2km 
diapazonSi) zogierTi Tavisebureba: md.enguris auzis 
zRvispira nawilSi adgili aqvs fardobiTi tenianobis 
maqsimalur mniSvnelobebs, romlebic zRvis sanapiro 
xazidan daSorebiT TandaTan mcirdeba da aRwevs minimums 
0.3-0.5km diapazonSi. Semdeg ki auzis absoluturi simaRlis 
zrdasTan erTad adgili aqvs haeris temperaturis dacemas 
da Sesabamisad, fardobiTi tenianobis zrdas, rac 
damaxasiaTebelia yvela TvisaTvis, garda mais-agvistos 
periodisa, rodesac absoluturi simaRlis zrdasTan erTad 
0-1.6km diapazonSi aRiniSneba fardobiTi tenianobis 
Semcireba. am meteoelementebis maqsimaluri mniSvnelobebi 
agvisto-aprilis periodSi 0.8-1.6km simaRleebis diapazonSi. 
amis Semdeg ki atmosferoSi wylis orTqlis raodenobis 
saerTo Semcirebis tendenciebis gaZlierebasTan 
dakavSirebiT fardobiTi tenianobis mniSvnelobebi isev 
mcirdeba, 

magram, rogorc aRiniSna, fardobiTi tenianobis wliur 
msvlelobaSi mniSvnelovani koreqtivebi Seaqvs reliefisa 
da qaris reJimis Taviseburebebs, rac ganapirobebs am 
meteoelementebis lokalur xasiaTsac: wyalsacavebis 
ganlagebis zonaSi (jvari, xudoni) da zemo svaneTi 
qvabulSi adgilobrivi cirkulaciuri procesebis 
ganviTarebis Sedegad (gansakuTrebiT fionebis SemTxvevaSi) 
fardobiTi renianobis sidideebi mcirdeba. fardobiTi 
tenianobis saSualo Tviuri da saSualo wliuri 
mniSvnelobebi wyalsacavebis ganlagebis raionSi mocemulia 
cxrilSi 11.     
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cxrili 11  

haeris fardobiTi tenianobis saSualo Tviuri 
da saSualo wliuri mniSvnelobebi, % 

T v e 
sadguri 

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

mestia 80 78 74 72 68 70 70 71 76 78 79 80 75 
xaiSi 81 79 74 70 71 73 74 74 78 81 80 82 76 
jvari 63 66 67 67 70 73 80 77 78 65 60 58 68 
gali  73 71 70 70 73 76 77 79 78 77 77 74 71 

zugdidi 74 73 73 72 76 78 82 82 83 79 74 72 76 
anaklia 76 76 76 78 83 84 85 86 86 82 76 74 80 

unda aRiniSnos, rom tenianobis parametrebis ruqebis 
Sedgenisas SeuZlebelia gaTvaliswinebuli iqnes maTi 
velebis rTuli mikrostruqtura da amis gamo es ruqebi 
atareben garkveul sqematur xasiaTs. 

mikroorografiis faqtoris gavlenis Sefaseba 
meteoelementebisa da kerZod, fardobiTi tenianobis 
sidideebze da maT svlaze drosa da sivrceSi (dTe-Ramuri 
da wliuri msvleloba) warmoadgens rTul problemas, 
romlis gadaWra saWiroebs sakvlevi regionis 
mikroreliefis diferenciacias da saTanado mravalwliuri 
kompleqsuri dakvirvebebis organizacias, rac 
dakavSirebulia did sirTuleebTan da amitom sami 
sadguris–galis, jvrisa da xaiSis meteomonacemebis 
analizis safuZvelze am raionisaTvis SeuZlebelia 
mikloklimaturi maxasiaTeblebisa da kerZod, fardobiTi 
tenianobis droSi da sivrceSi cvlilebis ZiriTadi 
kanonzomierebebis dadgena, ris Sedegad  am 
meteoelementebis ganawilebis Taviseburebani atareben 
mezoklimatur (fonur) xasiaTs. 

atmosferuli naleqebi ekuTvnian ZiriTadi 
klimatwarmomqmneli meteoelementebis ricxvs. mdinare 
engurisa da eriswylis auzebSi atmosferuli naleqebis 
droSi da sivrceSi ganawilebas aqvs rTuli xasiaTi. am 
problemis gadaWra moiTxovs auzis maRal zonebSi (zRvis 
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donodan dawyebuli) naleqebze meteorologiuri dakvir-
vebis qselis organizacias. 

 
nax. 7 damokidebuleba E=f(H), md. enguris auzi 

 
 rogorc cnobilia, meteosadgurebze naleqebze 
dakvirvebebis qseli ZiriTadad ganlagebulia md. enguris 
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xeobis fskerze da moicavs 2100m simaRleebis diapazons. am 
dakvirvebebs ar SeuZlia mogvces naleqebis raodenobis 
teritoriuli ganawilebis obieqturi kanonzomierebebi, 
rogorc haeris temperaturis, absoluturi da fardobiTi 
tenianobis SemTxvevaSi, aseve adgili aqvs teritoriis 
daserilobisa da danawevrebis uSualo gavleniT 
ganpirobebul atmosferuli naleqebis velis 
araerTgvarovnebas, rac ganapirobebs naleqebis faqtiuri 
ganawilebis rTul suraTs. 

mdinare enguris auzisa da kerZod, wyalsacavebis 
kaskadis ganlagebis raionis nebismier absolutur 
simaRleze naleqebis raodenobis (iseve, rogorc haeris 
temperaturs absiluturi da fardobiTi tenianobis 
SemTxvevaSi) gansazRvris mizniT gamoyenebuli iqna misi 
adgilis absolutur simaRleze damokidebulebis grafikebi. 
naleqebis raodenobis mniSvnelobebi wyalsacavebis 
ganlagebis simaRleebisaTvis gansazRvruli iqna am 
grafikebis gamoyenebiT interpolaciis meTodis daSualebiT 
(nax. 8). 

rogorc atmosferuli naleqebis normebis analizi 
gviCvenebs, md. enguris auzis zRvispira nawilSi naleqebis 
wliuri raodenoba icvleba 1400-1500mm-is farglebSi; xolo 
zemo svaneTis famoqvabulSi (metia, 910m) igi Seadgens 
mxolod 900mm-s. SemdegSi absoluturi simaRlis zrdasTan 
erTad (3000-3500m) naleqebis raodenoba matulobs da aRwevs 
2000-2500mm-s. 

mdinare enguris auzis sxvadasxva maRliv zonaSi 
naleqebis warmoqmnis meqanizmi xasiaTdeba specifikuri 
TaviseburebebiT: weliwadis ganmavlobaSi sakvlevi 
mdinareebis auzebSi naleqwarmomqmnel procesebze 
prevalirebul gavlenas axdenen dasavleTis mimarTulebis 
adveqciuri pocesebi, romelTa rializaciis periodSi Savi 
zRvidan SemoWrili teniani aramdgradi haeris masebi 
ikaveben md. enguris auzis zRvispira dablob nawils da 
samegrelosa da kodoris qedebis mTiswina nawilSi 
SeCerebisas ganicdian intensiur kondensacias, xolo md. 
enguris viwro xeobaSi Sesvlisas adgili aqvs am masebis 
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konvergencias, rasac Tan axlavs intensiuri 
naleqwarmomqmna, romelic Tavis maqsimums aRwevs 
meteosadgur jvris midamoebSi: aq naleqebis wliuri 
raodenoba aRwevs 2160mm-s. 

mdinare enguris auzis CrdiloeTidan samxreTisaken 
mimarTul saSualo nawilSi jvris wyalsacavi mWidrod 
aris Caketili dasavleTidan  da aRmosavleTidan kodorisa 
da samegrelos qedebiT, romlebic zRudaven Savi zRvidan 
wamosuli dasavleTis mimarTulebis haeris teniani masebis 
SeRwevas, ris Sedegadac aq wrmoiqmneba naleqebis 
pluviometruli Crdili maTi minimumiT. amis gamo jvris 
wyalsacavis Crdilo nawilSi naleqebis wliuri raodenoba 
400-500mm-iT naklebia mis samxreT nawilTan SedarebiT. 
naleqebis uaryofiTi gradientebis zona aq vrceldeba 
mestiis, zemosvaneTi qvabulamde. Semdeg ki enguris xeobis 
orientaciis cvlilebasTan dakavSirebiT naleqebis 
gradienti xdeba dadebiTi da murkmelSi naleqebis wliuri 
jami Seadgens 1040mm-s, xolo auzis maRalmTian nawilSi igi 
aRwevs 2800mm da mets. 

amrigad, wlis ganmavlobaSi jvris wyalsacavis 
CrdiloeTi nawili imyofeba pluviometrul CrdilSi, ris 
Sedegadac igi Rebulobs naleqebis gacilebiT nakleb 
raodenobas samxreT nawilTan SedarebiT. 

wlis rogorc civi, ise Tbili periodis ganmavlobaSi 
naleqwarmomqmneli procesebis ganmsazRvrel faqtorad 
engurisa da eriswylis auzebSi iTvleba dasavleTis 
adveqciuri procesebi. naleqebis raodenobis wliuri 
msvleloba aseTia: jvarSi naleqebis saSualo Tviuri jami 
(norma) maqsimaluria ivlisSi, xolo xaiSSi –oqtimberSi; 
naleqebis minimumi aRiniSneba jvarSi aprilSi, xolo 
xaiSSi- TebervalSi da aprilSi, 

naleqebis Tviuri jamebis simayleze damokidebulia md. 
emguris auzisaTvis(0-1600m diapazonSi) mocemulia nax.8-ze, 
rogorc masze Cans, wlis ganmavlobaSi naleqebis normebs 
maqsimaluri mniSvneloba aqvs 0.3-0.4km simaRlis diapazonSi. 
am simaRleebis diapazonisaTvis maleqebis Tviuri normebis 
maqsimaluri sidide meryeobs 149mm-mde (aprilSi) 230mm-mde 
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(ivlisSi). normebis minimaluri sidideebi aRniSnulia 1440m 
simaRleze da meryeobs 50mm-dan (marti) 100mm-mde (oqtomberi). 
wlis yvela TveSi naleqebis raodenobis Tviuri normebi 
auzis absoluturi simaRlis zrdasTan erTad matuloben-
 

 
nax. 8 damokidebuleba P=f(H), md. enguris auzi 

 
aRweven maqsimums 300-400m simaRleebze, Semdeg ki (miuxedavad 
simaRlis zrdisa) klebuloben da aRweven minimums 1400-1500m 
simaRleze. 
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naz.8-ze warmodgenili naleqebis normebis  Tviuri 
msvlelobis  mrudebi warmodgenas gvaZlevs am 
meteoelementis droSi cvlilebebis kanonzomierebebze 
iseTi mezoklimaturi raionebisaTvis, rogoricaa: md. 
enguris auzis dablobi nawili (zugdidi), winamTis 
raioni(jvari, gali), zemo svaneTis qvabuli (xaiSi, mestia). 
rogorc grafikidan Cans, weliwadis ganmavlobaSi sxvaobis 
sidide naleqebis eqstremalur mniSvnelobebs Soris 
enguris auzis absoluturi simaRlis zrdasTan erTad 
klebukobs da minimums aRwevs zemo svaneTis mezoklimatur 
raionSi (mestia). 

rac Seexeba naleqebis sxvadasxva saxeobis (myari, 
Txevadi) albaTobas jvris, xudonisa da galis 
wyalsacavebis ganlagebis raionSi, naleqebis 10-15%-s 
Seadgenen myari saxis naleqebi.  auzis absoluturi 
simaRlis zrdasTan erTad izrdeba myari naleqebis 
albatoba da maTi xvedriTi wona naleqebis wliur jamebSi. 

Tovlis saxiT mosuli naleqebi warmoqmnian Tovlis 
safars. md. engurisa da eriswylis auzebSi mdgradi Tovlis 
safari warmoiqmneba 650-700m simaRleze. 600m simaRleze 
(xuberi) mdgradi Tovlis safari 100 zamTridan warmoiqmneba 
mxolod 23 zamTarSi, 730m simaRleze ki (xaiSi) mdgradi 
Tovlis safari ar arsebobs. 

mdgradi Tovlis safaris warmoqmnis procesi 
dakavSirebulia haeris dadebiTi temperaturebis 00-ze 
gadasvlis momentTan da warmoadgens gansakuTrebul 
interess wyalsacavebis kaskadis wylis sarkis zedapiridan 
aorTqlebis procesebis Seswavlis mizniT, vinaidan yinuliT 
dafaruli wylis sarkis zedapiridan aorTqlebis 
procesebis meqanizmi da intensivoba gansxvavdeba wylis 
Tavisufali sarkis zedapiridan aorTqlebis procesebis 
meqanizmidan da intnsivobidan, rasac wyalsacavebis 
kaskadis mimdebare teritoriis klimatze gavlenis sidideSi 
Seaqvs gansazRvruli cvlilebebi. 

unda aRiniSnos, rom mdgradi Tovlis safaris 
arsebobis xangrZlivoba jvris wyalsacavis ganlagebis 
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raionSi Seadgens 25-65dRes, zemo svaneTis qvabulSi 65-
200dRes da mets (absoluturi simaRlis sididis mixedviT). 

garda absoluturi simaRlisa, mdgradi Tovlis 
safaris warmoqmnis, arsebobis xangrZlivobisa da rRvevis 
procesebi damokidebulia sinoptikuri procesebis 
Taviseburebebze, romelTa intensivoba farTo diapazonSi 
icvleba. 

 

 
 nax. 9 damokidebuleba v=f(H), md. enguris auzi naxazze 

9 warmodgenilia qaris saSualo Tviuri siCqareebis 
damokidebuleba adgilis absolutur simaRleze. rogorc am 
grafikidan Cans, Savi zRvis sanapiro zolSi wlis 
ganmavlobaSi qaris siCqaris saSualo Tviuri mniSvnelobebi 
icvleba 1.4-1.7m|/wm farglebSi. sanapiro xazidan daaxloebiT 
0.1-0.2km-s daSorebiT, qaris siCqaris sidideebi icvleba 0.7-
1.7m/wm farglebSi. adgilis absoluturi simaRlis zrdasTan 
erTad matulobs da aRwevs maqsimalur mniSvnelobebs 
(ivlisis garda) 0.3-0.4km simaRleebze.ivlisSi qaris siCqaris 
maqsimumi aRiniSneba 0.7-0.8km simaRleze zRvis donidan. 
absoluturi simaRlis Semdgomi zrdis SemTxvevaSi qaris 
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siCqare mcirdeba da aRwevs minimums 1.6km simaRleze ivlissa 
da oqtomber- ianvris ganmavlobaSi da 1.2km simaRleze 
Teberval- seqtembris ganmavlobaSi. qaris siCqaris 
zRvispira maqsimumi ganpirobebulia brizebiT, xolo 
maqsimumi 0.4km simaRleze ki- md. enguris morfometruli 
RaviseburebebiT: xeobis am viwro nawilSi qaris siCqare 
matulobs. 
 
 

 
 nax. 10 damokidebuleba v=f(H), md. enguris auzi 
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Tavi 4. 
kvlevis meTodika 

 
mdinare enguris wyalsacavis kaskadis garemos 

klimatze gavlenis Sesafaseblad Cvens mier gamoyenebuli 
iqneba: 

1. mTavari geofizikuri observatoriis meTodi, 
2. geografiuli analogiis meTodi (sivrcul-droiTi 

sxvaobebis meTodi). 
3. stiudentis parametrebis saSualo mniSvnelobebis 

statistikuri Sefasebis meTodi. 
mTavari geofizikuri observatoriis gamoTvliTi 

meTodi damuSavebulia am institutis kileqtivis mier m. p. 
timofeevis xelmZRvanelobiT. es meTodi emyareba im 
daSvebas, rom wyalsacavis mimdebare teritoriis 
meteorologiuri pirobebi ganisazRvreba dacemuli 
radiaciuli energiis sididiT da wyalsacavSi wlis 
zedapirsa, mis mimdebare haeris fenebsa da wylis siRrmiv 
masebs Soris TviTbrunviT. am procesebis fizikuri arsi 
aRiwereba qvefenili zedapiris siTburi balansis 
gantolebiT, romelic Tavisi struqturiT gansxvavdeba 
qvefenili zedaoiris sxvadasxva saxeobisaTvis. 

wyali-haeris da haeri-wylis sakontaqto zedapirebze 
mimdinare procesebis aRweris mizniT garda siTburi 
balansis gantolebisa gamoiyeneba siTbos, tenis gadatanisa 
da moZraobis gantolebebi. 

rogor cnibilia, siTbos, tenisa da moZraobis 
raodenobis gadacemis ZiriTad meqanizmad iTvleba 
turbulenturi cvla, romelic gansazRvravs temperaturis, 
tenianobisa da qaris siCqarisa da mimarTulebis 
ganawilebas rogorc wyalsacavis zedapirze, iseve mimdebare 
teritoriaze. 

geofizikur observatoriaSi damuSavebuli meTodikis 
Teoriuli safuZvlebi micemulia m.p. timofeevis SromaSi /5/. 
am SromaSi warmodgenili formulebi AaRweren haeris 
nakadis wyalsacavidan xmeleTze gadasvlis momentSi misi 
temperaturisa da tenianobis cvlilebebs: 
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                                  t1- t'=(tz- t')(1-Ft)φ                                      (4.1) 
 

          e1- e'=(Ez- e')(1-Fe)φ                                   (4.2) 
sadac, t1-aris qaris mimarTulebiT wyalsacavis sanapiro 

xazidan mocemul manZilzehaeris temperatura (0C); 

t'-haeris temperatura wyalsacavis Seqmnamde, an 

temperatura wyalsacavis gavlenis sazRvrebs iqiT; 

tz-wylis zedapiris temperatura wyalsacavSi;   
Ft-funqcia, romelic iTvaliswinebs wyalsacavis 

atmosferosTan Tbobrunvas; 

φ-funqcia, romelic iTvaliswinebs xmeleTis 

atmosferosTan Tbo-da tenbrunvas; 

e'-haeris tenianoba (wylis orTqlis drekadoba) 

xmeleTze wylis xazidan mocemul manZilze qaris 
mimarTulebiT (hpa); 

e1-haeris tenianoba xmeleTze wyalsacavis Seqmnamde an 
tenianoba wyalsacavis gavlenis sazRvrebs gareT; 

Ez-wyalsacavSi wylis zedapiris temperaturis 

Sesabamisi wylis orTqlis maqsimaluri drekadoba 
(hpa). 

funqciebi Ft,   Fe da φ damokidebuli arian turbulentobis 

koeficientebze, qaris siCqareze, sixistis parametrebze da 
wyalsacavis zomebze. Fe-aris funqcia, romelic 
iTvaliswinebs wyalsacavis atmosferosTan tenbrunvas. 

funqciebis (1-Ft)φ da (1-Fe)φ mniSvnelobebi 2m simaRlisaTvis 

mocemulia /13/-Si. 
am meteorologiuri parametrebis cvlilebebis 

gamosaTvlel mocemul gantolebebSi sawyis monacemebad 
iTvleba meteosadgurebis informacia 2m simaRleze. 
qvefenili zedapiridan sxvadasxva doneze wyalsacavis 
gavleniT gamowveuli haeris temperaturisa da tenianobis 
sidideebis cvlilebis gamosavlenad gamoiyeneba Semdegi 
ganosaxulebebi: 
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=β                         (4.4)       

romlebic warmodgenilia cxrilebis saxiT /13/. am 

gamosaxulebebSi (1-Ft)φz  da (1-Fe)φz arian am funqciebis 

mniSvnelobebi Z simaRleze, xolo (1-Ft)φ2  da (1-Fe)φ2-amave 

funqciebis mniSvnelobebi qvefenili zedapiridan 2m 
simaRleze wyalsacavis zomebisa da wylis xazidan mocemul 

wertilamde. α da β niSvnelobebi moyvanilia speialur 

cxrilSi /13/. 
wyalsacavis sanapiroze haeris temperaturisa da 

tenianobis cvlilebebis gamoTvlis dros mxedvelobaSi 
miiReba Sesworebebi, romlebic ganpirobebulia wyalsacavis 
ganlagebis geomorfilogiuri pirobebiT, qvefenili 
zedapiris TaviseburebebiTa da garemos 
landSaftzezemoqmedebis SedegebiT. 

temperaturisa da tenianobis maqsimaluri cvlilebebi 
aRiniSneba wyalsacavis centrSi: 

                                 Δt=(tz- t')Ft,   Δe =(eo-e')Fe                              (4.5)    
aqedan unda aRiniSnos, rom wyalsacavebis garemos klimatze 
gavlenis Sefasebas xSir semTxvevaSi arTulebs wylis 
zedapiris temperaturis Sesaxeb informaciis ararseboba da 
misi miReba regionisaTvis Sesabamisi funqcionaluri 
damokidebulebiT (rogorc haeris temperaturisa da 
temperaturid SemTxvevebSi) warmoadgens garkveul 
siZneleebs. 

geografiuli analogebis meTodi warmoadgens moqmed 
wylsacavanalogebze miRebuli adgilobrivi klimatis 
dinamikisa da raodeobrivi cvlilebebis analizis Sedegebis 
eqstrapolacias asaSanebeli wyalsacavis SesaZlo gavlenis 
zonaze. wyalsacav-analogebis SerCeva xdeba msgavsebis 
kriteriumiT, rac gulisxmobs klimaturi zonis, mcenareuli 
safaris garkveulwilad identurobas, morfometriis 
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erTobasa da landSaftis erTgvarovnebas. unda aRiniSnos, 
rom wyalsacav-analogebis SerCevawarmoadgens sakmaod 
rTul Aamocanas, gansakuTrebiT mTiani regionis pirobebSi. 

adgilobrivi klimatis wyalsacavis gavleniT 
gamowveuli cvlilebebis Sefaseba xdeba moqmed 
wyalsacavze miRebuli meteorologiuri elementebis 
sivrcul-droiTi sxvaobebiT. Tu aris saTanado 
SesaZlebloba, gamoTvlebi sruldeba meteosadgurebis 
ramdenime wyvilisaTves. sadgurebis konkretul Sesadarebel 
wyvilSi erTi sadguri ganlagebulia wyalsacavis gavlenis 
zonaSi, meore ki-zonis gareT. sadgurebis am wyvilebisaTvis 
wyalsacavebis aSenebamde da aSenebis Semdegi periodisaTvis 
gamoiTvleba meteorologiuri elementebis saSualo 
mniSvnelobebis sxvaobebi. Semdeg ki ganisazRvreba am 
sxvaobebis sidideebi, romelTa mniSvneloba ganpirobebulia 
wyalsacavis gavleniT. 

Tuki analogiur geografiul pirobebSi myofi 
sxvadasxva punqtisaTvis sruldeba meteoelementebis 
mniSvnelobebis sxvaobebis mudmivoba, maSin geografiuli 
analogebis meTodi aRwevs mizans.  

garemos klimatze wyalsacavis gavlenis sididis 
Sefaseba SeiZleba moxdes saSualo mniSvnelobebis 
Sefasebis statistikuri meTodiT stiudentis parametris 
gamoyenebiTac. am mizniT meteoelementebze dakvirvebis 
Sedegad miRebuli mravalwliani rigi wyalsacavis gavlenis 
zonaSi moTavsebuli punqtisaTvis iyofa or nawilad: 
wyalsacavis aSenebamde da aSenebis Semdegi periodisaTvis. 
dakvirvebaTa rigis calkeuli nawilisaTvis iTvlian 
meteoelementis saSualo mravalwliur mniSvnelobebs (X1 

da X2) da saSualo kvadratul gadaxrebs ( 1 da 2)  Semdeg 

ki ganisazRvreba  parametri. 

                (4.6) 
romelic emorCileba stiudentis ganawilebis kanons 

2 Tavisuflebis xarisxiT. aq da   aris wevrebis 
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ricxvi dakvirvebebis rigSi. -s im maRali mniSvnelobebis 
SemTxvevaSi, romlebic aRematebian saTanado cxrilSi 
moyvanil mis mniSvnelobebs mocemuli Tavisuflebis 

xarisxisa da mniSvnelobebis dros, saSualoebebi  da  
ar miekuTvneba erTi da igive generalur erTobliobas. 
Tvlian, rom saSualoebs Soris gansxvaveba arsebiTia da 
gansazRvruli albaTobiT SeiZleba laparaki wyalsacavis 
klimatze gavlenis efeqtis Sesaxeb. 

ori mezobeli punqtis meteoelementebis mniSvnelobebis 
Sedarebisas, romlebic ganlgebulia wyalsacavis gavlenis 
arealSi da mis gareT kriteriumi gamoiyeneba am punqtebSi 
elementis mniSvnelobebis sxvaobebis rigisadmi. saerTo N 
moculobis sxvaobaTa rigi Tanmimdevrulad iyofa or 
nawilad: erT nawilSi n. xolo meore nawilSi m wevrebis 
raodenobiT (moculobiT) rigis TviToeuli nawilisaTvis 
gamoiTvleba saSualo mniSvnelobebi da sxvaobebis 
kvadratuli gadaxrebi. n-is, m-is da N-3-is 

SesabamisobisaTvis ganisazRvreba tmaq. mniSvneloba. Tuki 

aRmoCndeba, rom tkrit.-s cxrilidan aRebuli mniSvneloba 

aRemateba tmaq.-s, maSin rigi erTgvarovania, rac niSnavs, rom 

meteoelementebis sidideebze wyalsacavis gavlena ar 

aRiniSneba. Tuki tkrit.< tmaq., maSin meteoelementebis rigebis 

erTgvarovneba darRveulia da garkveulwilad adgili aqvs 
wyalsacavis gavlenas. 

qvefenili zedapiris siTburi balansis calkeul 
mdgenelebze (radiaciuli balansi, efeqturi gamosxiveba) 
jvris wyalsacavis gavlenis aRmoCenis mizniT gamoTvlili 
iqneba maTi mniSvnelobebi wyalsacavis Seqmnamde da 
wyalsacavis arsebobis gaTvaliswinebiT. amasTan erTad, 

radiaciuli balansi (B), jamuri radiacia (Q), efeqturi 

gamosxiveba(Jef.) gamoTvlili iqneba saTanado literaturaSi 

/14/ arsebuli formuliT: 
                 ef                 (4.7) 
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sadac B aris qvefenili zedapiris radiaciuli balansi, Q 

jamuri rdiacia, -qvefenili sedapris albedo, ef-efeqturi 
gamosxiveba. jamuri radiaciis Tviuri jamebi gamoTvlili 
iqna formuliT:          

Q-QS[1-(a+bn)n]                    (4.8) 
sadac QS-aris SesaZlo jamuri radiacia (mowmendili cis 
SemTxvevaSi) n-Rrublianobis raodenoba erTeulis 
nawilebSi; a da b arian mudmivebi, romlebic geografiuli 
ganedis diapazonisaTvis 40-450-s Seadgenen 0,38-s, e.i. a-b=0,38 
/14/. 

qvefenili zedapiris albedos saSualo Tviuri 
mniSvnelobebi gansazRvruli iqna saTanado aqtinometriuli 
dakvirvebebis masalidan. wyalsacavis wylis zedapirisaTvis 
albedos mniSvnelobebi ganisazRvreba /15/-Si moyvanili 
cxrilebidan mzis simaRlis sididisa da Rrublianobis 
raodenobis mixedviT. 

efeqturi gamosxivebis Tviuri jamebi gansazRvruli 
iqna formuliT: 

                 ef- 0(1-Cn)+                                   (4.9) 
sadac 0-aris efeqturi gamosxiveba mowmendili cis 

SemTxvevaSi, romelic ganisazRvreba haeris temperaturisa 
da tenianobis daxmarebiT: 

                 0- T (11.7-0.23e)                           (4.10) 
sadac  iTvaliswinebs efeqturi gamosxivebis 

sidideze qvefenili zedapirisa da haeris temperaturis 
sxvaobis gavlenas da gamoiTvleba formuliT: 

                 -  (Tz-T)                             (4.11) 
sadac  aris koeficienti, romelic axasiaTebs 

gamosxivebuli zedapiris Tvisebebis gansxvavebas Savi 

sxeulis gamosxivebisagan.  –is mniSvneloba tolia 0,95-is; 

-arisstefanis mudmivi, romelic tolia 8.18*10-11kal/sm2; 
T-aris haeris temperatyra kelvinis SkaliT; 
Tz-aris qvefenili zedapiris temperature, aseve kelvinis 

gradusebSi; 
e-aris wylis orTqlis drekadoba (hpa); 
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(1-Cn)-aris Rrublianobis gavlena efeqturi gamosxivebis 
sidideze, sadac n-aris Rrublianobis raodenoba 
erTeulis nawilebSi; 

C-aris koeficienti, romelic damokidebulia adgilis 
ganedis sidideze da sakvlevi raionisaTvis igi tolia 
0.68-sa. 

 
 

 

Tavi 5. 
enguris auzis wyalsacavebis kaskadis  

zedapiridan aorTqlebis procesebis gavlena  
haeris tenianobis reJimze 

 
patara farTobis wyalsacavebis zedapiridan 

aorTqlebis procesebis Seswavla bunebriv pirobebSi 
warmoadgens problemas, romelic ganpirobebulia 
atmosferoSi mimdinare rTuli Termohidrodinamikuri 
movlenebis didi kompleqsis arsebobasTan. am saxis 
wyalsacavebis zedapiridan aorTqlebis xvedriTi sidide 
wyalsacavebis wylis balansis formirebaSi umniSvneloa, 
magram igi Tavisi absoluturi sididiT SeiZleba gaxdes 
mniSvnelovani. amitom aorTqlebis procesebis intensivobis 
Sefasebas aqvs aqtualuri mniSvneloba, rogorc 
wyalsacavebSi wylis balansis, iseve mimdebare teritoriis 
tenianobis reJimis formirebaSi.  

bunebriv pirobebSi aorTqlebis procesebze 
mravalricxovani dakvirvebebiT dadgenilia aorTqlebis 
procesebis ZiriTadi, fumdamentaluri kanonzomierebani: 
1.aorTqlebis sidide damokidebulia qaris siCqareze. qaris 
siCqaris zrdasTan erTad sinqronulad matulobs 
aorTqlebis intensivoba. 

2.wyalsacavis zedapiridan aorTqlebis intensivoba 
damokidebulia wylisa da haeris temperaturebis sxvaobis 
sidideze. 

3.aorTqlebis sidide damokidebulia haeris tenianobis 
deficitis sidideze. 
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xelovnuri wyalsacavebidan wylis aorTqlebis 
procesebi ganisazRvreba sxvadasxva meTodiT /16,17,18,19,20/. 
patara zomebis wyalsacavebisTvis aorTqlebaze 
dakvirvebebi warmoebs mcuravi amaorTqleblebis 
saSualebiT. amaorTqleblebis saSualebiT miRebuli 
informaciis interpretaciis procesSi gadamwyveti 
mniSvneloba eniWeba amaorTqlebelSi da bunebriv an 
xelovnur wyalsacavSi mimdinare aorTqlebis procesebis 
identifikaciis sakiTxs da miRebuli sidideebis 
Tanafardobis raodenobriv dadgenas, e.i. imis dadgenas, Tu 
ra sizustiT asaxavs aorTqlebis procesebis 
amaorTqleblis saSualebiT modelireba bunebriv pirobebSi 
mimdinare aorTqlebis procesebs, miuxedavaT maT Soris 
arsebului wylis sarkis xedapiris, siRrmisa da sxva 
maxasiaTeblebis sxvaobisa. 

aq dgeba reduqciis koeficientebis (amaorTqlebliT 
miRebuli aorTqlebisa da bunebriv pirobebSi arsebul 
aorTqlebis sidideebs  Soris) gansazRvris uaRresad 
mniSvnelovani problema. reduqciis koeficientebi 
ganisazRvreba empiriuli gziT, ramac gviCvena, rom mcuravi 
amaorTqleblebis reduqciis koeficientebs aqvT lokaluri 
mniSvneloba da damokidebulia wyalsacavis 
maxasiaTeblebze da wlis droze. 

unda aRiniSnos, rom reduqciis koeficientebis 
universaluri mniSvnelobebis Ziebis mravalricxovani cda 
marcxiT damTavrda, ris Sedegad mcuravi amaorTqleblebze 
miRebuli informaciis gamoyenebis diapazoni mkveTrad 
Semcirda. amaorTqleblebis meSveobiT Catarebulma 
mravalricovanma eqsperimentebma daadgina, aorTqlebis 
sidideebis mniSvnelobebis damokidebuleba misi 
ganmsazRvreli ZiriTadi fizikuri faqtorebisgan empiruli 
formulebis saxiT. 

amJamad arsebobs msgavsi struqturisa da sxvadasxva 
saxeobis  (modifikaciis) bevri empiriuli formula, 
romelTa Soris didi gavrceleba hpova Semdegi saxis 
formulam.  

                                            E=f(u)(ez-et)             (5.1) 
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sadac funqcia f(u) saxe damokidebulia qaris siCqareze da 
icvleba misi sididis 1-10m/wm farglebSi cvlilebisas 
Semdeg sazRvrebSi: 0.39-0.99 (v.k. davidovis formula), 0.15-1.23 
(b.d.zaikovis formula), 0.30-1.44 (s.n. krickisa daf.n. menkelis 
formula). 0.38-1.71 (s.i.rudenkos formula), 0.13-1.07 (a.p. 
braslavskisa da z.a.vikulinas formula) /21,22,23,24/. 

amaorTqleblebis saSualebiT miRebuli tenis fena 
gadaiTvleba wyalsacavis wylis sarkis farTobis sidideze 
misi integraluri mniSvnelobebis miRebis mizniT 
dakvirvebis masalis ararsebobis semTxvevaSi 
wyalsacavebidan aorTqlebis sidideebis gamosaTvlelad 
gamoiyeneba ricxviTi meTodebi, romelTac ganekuTvneba: 
1. hidrometeorologiuri meTodebi-empiriuli formulebis 

saSualebiT aorTqlebis gamoTvlis meTodi, romelic 
gamoxatavs aorTqlebis sididis damokidebulebas misi 
ganmsazRvreli zemoTaRniSnuli sami ZiriTadi faqtoris 
(qaris siCqare, wylis zedapirisa da haeris 
temperaturaTa sxvaoba, haeris tenianobis deficiti) 
mniSvnelobebze; 

2. turbulenturi difuziis meTodi; 
3. siTburi balansis meTodi; 
4. wylis balansis meTodi. 

am meTodebidan hidrometeorologiurma meTodma miiRo 
upiratesoba, rac ganapiroba meTodis SedarebiTma 
simartivem da saWiro gamoTvlebisaTvis aucilebeli 
hidrometeorologiuri informaciis arsebobam. amJamad, 
rogorc ukve aRiniSna, arsebobs empiriuli formulebis 
mTeli sistema, romlebis miuxedavad struqturis 
siaxlovisa, erTmaneTisagan gansxvavdebian ricxviTi 
parametrebis (koeficientebis)mniSvnelobebiT. rogorc ukve 
aRiniSna, aorTqlebis sidideebis gamosaYvlelad 
Tanamedrove empiriul formulebs aqvs Semdegi zogadi saxe: 

            E=f(u)(ez-et)             (5.2)   
sadac f(u)=A+Buz aris e.w. ”qaris faqtori”, romelic 

asaxavs aorTqlebis sididis damokidebulebas qaris 
siCqareze: A da B arian amaorTlebel auzebze Catarebuli 
dakvirvebebidan miRebuli ricxviTi parametrebi. am 
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koeficientebis mniSvnelobebi damokidebulia wyalsacavebis 
ganlagebis fizikur-geografiul pirobebze da icvlebian 
0.13-0.30 (A) da 0.23-0.72 (B) sazRvrebSi.  

aq aRsaniSnavia erTi mniSvnelovani garemoeba: qaris 
siCqaris 3-5m/wm diapazonSi yvela saxis empiriuli formula 
iZleva aorTqlebis sidideebis praqtikulad erTnair 
mniSvnelobebs, e.i. qaris siCqareebis am diapazonSi maT aqvs 
unikaluri xasiaTi. am diapazonis gareT ki empiriul 
formulaSi yvela konkretuli SemTxvevisaTvis calsaxad 
unda gamiTvalos (A) da (B) koeficientebis mniSvnelobebi. 
aorTqlebis gamosaTvlel formulaSi Semavali (A) da (B) 
koeficientebis mniSvnelobebi dablobi da mTiani 
raionebisaTvis mkveTrad gansxvavdebian erTmaneTisagan. ase, 
magaliTad, a.p. braslavski-v.a. vikulinasa, b.l. zaikovisa da 
sxva avtorebis empiriul formulebSi, romlebic miRebulia 
dablob raionebSi ganlagebul amaorTqleblebze miRebuli 
informaciis safuZvelze, am parametrebis sidideebi Zalian 
axloa erTmaneTTan. 

analogiur SemTxvevas aqvs adgili v.k. davidovis, o.i. 
xalaTianisa da v.k. gvaxarias formulebSi, romlebic 
agebulia kavkasionis mTian raionebSi Catarebuli 
eqsperimentebis Seegad miRebuli monacemebis gamoyenebiT. 
unda aRiniSnos, rom empiriuli formulebidan farTo 

gavrceleba hpova a.p. braslavski-z.a. vikulinasa da b.d. 
zaikovis formulebma, romlebic erTmaneTisagan 
gansxvavdebian mxolod koeficientebis mniSvnelobebiT. es 
formulebi amyareben funqciuonalur kavSirs aorTqlebis 
sididesa-E da wylis zedapirze wylis orTqlis 
drekadobasa-e200, wylis zedapiris temperturis-tg 
gansazRvrul wylis orTqlis maqsimalur drekadobasa-e0 da 
wylis zedaporidan 200sm simaRlese arsebul qaris 
siCqaris-U200 sidideebs Soris: 

                       E=A (e0-e200) (1+BU200)             (5.3) 
wyalsacavis zedapiridan aorTqlebis gamoTvlis 

normativebis damuSavebis procesSi Catarebululma, 
arsebuli formulebis kritikulma analizma daazusta 
maTSi Semavali parametrebis ricxviTi mniSvnelobebi da 
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maTi unifikaciis safuZvelze aorTqlebis sidideebis 
gamosaTvlelad miRebuli da rekomendebuli iqna Semdegi 
saxis formula: 

                 E=0.14n (e0-e200) (1+0.72U200)       (5.4) 
sadac E mocemulia mm/TveSi, n-aris dReebis ricxvi. 

uqaro amindis SemTxvevaSi, rodesac U200=0, formula (5.4) 
Rebulobs Semdeg saxes: 

         
                  E=0.14n (e0-e200)              (5.5) 

aorTqlebis meqanizmis Seswalis procesSi 
turbulenturi difuziis meTodis gamoyeneba eyrdnoba 
Sromatevadi gradientuli dakvirvebebis organizaciis 
Sedegad mopovebuli informaciis analizs, rac saSualebas 
iZleva Seswavlili iqnes qvefenili zedapiris dinamikuri 
maxasiaTeblebi (kerZod, sixistis parametrebi) da 
meteorologiuri elementebis (haeris temperatura da 
tenianoba, qaris siCqare) vertikaluri ganawileba, amasTan 
dakavSirebiT, aorTqlebis procesSi romelime doneze 
(sibrtyeSi)wylis orTqlis gadatana gamoisaxeba Semdegi 
gantolebiT: 

dz
deKE ρ=                                                     (5.6) 

        

sadac ƍ aris haeris simkvrive, K – turbulenturi 

difuziis koeficienti, 
dz
de

 _ haeris tenianobis vertikaluri 

gradienti. 
gradientuli dakvirvebebis organizaciis siZneleebi 

mniSvnelovnad amcireben turbulenturi diuziis meTodis 
gamoyenebis SesaZleblobebs. 

wyalsacavidan wylis sarkis zedapiridan aorTqlebis 
procesSi SeiZleba Seswavlili iqnes siTburi balansis 
gantolebis gamoyenebiT: 

                   E±LE±P±Ɵ=0                 (5.7) 
sadac E–aris wylis zedapiris radiaciuli balansi,              

LE-aris aorTqlebaze daxarjuli (an kondenciis Sedegad 
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gamoyofili) siTbos raodenoba, P-turbulenturi siTbos 

nakadi, Ɵ-siTbos nakadi wylis zedapirisa da wylis masas 
Soris. siTburi balansis gantolebis mdgenelebis niSani 
aRniSnavs sarkis zedapirze siTbos matebas an Semcirebas. 

aorTqlebis procesebis meqanizmis siTburi balansis 
meTodiT Seswavla gulisxmobs siTburi balansis 
gantolebis komponentebis sidideebis gamosaTvlelad 
aqtinometriuli, gradientuli, reiduli da 
meteorologiuri dakvirvebebis Sedegad miRebuli 
informaciis gamoyenebas. aorTqlebis sidide ki (LE) 
ganisazRvreba siTburi balansis gantolebidan, rogorc 
naSTuri wevri. 

amasTan erTad unda aRiniSnos, rom aorTqlebis sidide 
am meTodis saSualebiT sakmafrisi sizustiT SeZleba 
ganisazRvros mxolod SedarebiTi mcire da araRrma 
wyalsacavebisaTvis, sadac adgili aqvs Termuli da 
morfologiuri pirobebis erTgvarovnebas, rac wylis 
sarkis mTel farTobze da wylis masaSi ganapirobebs 
meteoelementebisa da wylis temperaturis identur 
cvlilebebs da ramdenime wertilSi gazomviT miebuli 
meteoelementebis, wylis temperaturis mniSvnelobebis 
gavrcelebis mizanSewonilobas wyalsacavis mTels 
ekvatoriaze. 

siTburi balansis gantolebaSi misi mTavari 
komponentis-radiaciuli balansis-gansazRvra SesaZlebelia 
sakmaod didi sizustiT, rogorc eqsperimentebis 
(aqtinometruli xelsawyoebiT: aqtinometriT, piranometriT, 
balansmzomiT, albedometriT, pirgeometriT, saTanado 
gazomvebis CatarebiT), ise gamoTvlebis saSua;ebiT. 
ugro Sromatevadi da rTulia siTbos turbulenturi 

nakadis-P da wylis zepirsa da wylis masas Soris 

Tbogacvlis-Ɵ sidideebis gansazRvra. wylis zedapiris 
Tbogacvla atmosferosTan (siTbos turbilenturi nakadi-P) 
da wylis zedapirsa da wylis masas Soris Tbogacvlis 

sidide- Ɵ saTanado gazomvebis Sedegad miRebuli 
informaciis gamoyenebiT SeiZleba gamoTvlili iqnes 
Semdegi formulebiT: 
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dZ
dTKCpP Tρ−=                  (5.8) 

        

 
dZ
dTCK **** ρ=Θ                      (5.9) 

  
sadac Cp - aris haeris siTbotevadoba mudmivi wnevis dros; 

 ρ - aris haeris simkvrive; 

 K - aris temperatura; 

 KT - aris Tbogacvlis koeficienti; 

K*, ρ *,C*,T* - aris wylis masisaTvis Sesabamisad Tbogacvlis 

koeficienti, simkvrive, xvedriTi siTbotevadoba da 

temperatura; 

  P da Ɵ –sidideebis gamoTvla ganpirobebulia KT, K*, 
dZ
dT

, 

dZ
dT *

gansazRvris siZneleebiT. 

aorTqlebis sidide saSualo mravalwliuri 
periodisaTvis SeiZleba gamoTvlili iqnes wyalsacavis 
wylis balansis gantolebidan: 

             Z=X+JS- Jm                            (5.10)  

sadac Z–aris aorTqlebis Sedegad wyalsacavis zedapiridan 

wylis masis danakargi; 

JS-aris wyalsacavSi Semosuli wylis raodenoba; 

Jm-aris wyalsacavvidan gasuli wylis raodenoba; 
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X-aris wyalis sarkis zedapirze mosuli naleqebis 

jami. 

balansis mdgenelebs JS da Jm aqvs rTuli struqtura. isini 
Sedgebian rogorc zedapiruli, ise miwisqveSa 
mdgenelebisagan (komponentebisagan), romelTa gansazRvris 
sizuste, gansakuTrebiT miwisqveSa komponentebis 
SemTxvevaSi, warmoadgens Zalian rTul da xSirad 
gadauWrel amocanas, gansakuTrebiT mTian regionSi 
ganlagrbuli wyalsacavebis SemTxvevaSi, rodesac misi 
geologiuri da teqtonikuri specifika ganapirobebs wylis 

filtraciis intensiur procesebs, rac Zalian JS, Jm 
amcirebs JS da Jm rac mTavaria, aorTqlebis sododis 
gansazRvris sizustes, romlis xvedriTi wona sxva 
mdgenelebTan SedarebiT wylis balansis formirebaSi 
ganuzomlad mcirea. magaliTad, sionis wyalsacavis 
aorTqlebis wliuri sidide seadgens wyalsacavSi Camdinare 
wylis raodenobis daaxloebiT 1.5%-s /16/. 

xolo mTis mdinareebis Camonadenis gansazRvris 
sizuste tolia 5%-sa dametisac. aseTi semTxvevebisaTvis 
gantolebidan aorTqlebis sididis gamoTvla, rogorc 
naSTuri wevrisa, miuRebelia, vinaodan wyalsacavSi 
Camdinare da wyalsacavidan gamomdinare mdinareebis 
Camonadenis gansazRvris cdomileba ramdenjerme aRemateba 
saZiebeli aorTqlebis sidides. amis gamo aorTqlebis 
sididis gamosaTvlelad wylis balansis meTodi gamoiyeneba 
mxolod gaumdinare wyalsacavebisa da tbebis semTxvevaSi, 
rodesac wylis saerTo xarjSi aorTqlebis wvlili 
sakmarisad maRalia. am meTods SeuZlia mogvces sruliad 
damakmayofilebeli sedegebi aorTqlebis saSualo 
mravalwliuri sidideebis (normebis) gamoTvlis dros. 
drois SedarebiT mokle periodisaTvis, es meTodi ar 
gamoiyeneba. aqve unda aRiniSnos, rom yvela es meTodi 
SeiZleba gamoyenebuli iqnas aorTqlebis sididis urTierT 
kontrolis mizniT, im pirobiT, rom arsebobs saTanado 
dakvirvebaTa masalis aucilebeli banki. 
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enguris, xudonisa da galis wyalsacavebis SemTxvevaSi 
aorTqlebis sidideebis gamosaTvlelad Cvens mier 
gamoyenebuli iqna hidrometeorologiuri meTodi.  
makontrolebel meTodad SeZleba gamoyenebuli iqnas wylis 
balansis meTodi, rac ganpirobebulia saTanado periodSi am 
miznisaTvis saWiro dakvirvebaTa masalis arsebobiT. 

mdinare enguris wyalsacavSi wylis balansis 
formirebis kanonzomierebebis dadgena saSualebas iZleva 
Seswavlili iqnes wylis mimoqcevis komponentebis dinamika, 
rac aucilebelia wyalsacavis akvatoriidan aorTqlebis 
sidideebissa da maTi gavleniT gamowveuli atmosferosa da 
wyalsacavis mimdebare teritoriis datenianebis xarisxis 
Sesafaseblad. 

saqarTvelos hidrometeorologiuri samsaxurisa da 
Tbilhidroproeqtis mier organzebul dakvirvebaTa 
masalebis analizis sedegad gansazRvruli iqna wylis 
balansis elementebis dinamika jvris wyalsacavisaTvis 1981-
1985 wlebis periodisaTvis Tveebis mixedviT. 

rogorc aRiniSna, wyalsacavis wylis balansis 
gantolebas aqvs zogadi saxe: 

          ∑S=∑m ±ΔH                           (5.11) 
sadac ∑S da ∑m arian wylis balansis Semosuli da 

gasuli nawilebis komponentebis jami, ±ΔH aris balansis 
Seusabamoba. ∑S da ∑m gaxsnis Sedegad (5.11) rebulobs saxes: 

QC+QgC+QmC+X-(QCδ+Qe+E)±ΔH=0             (5.12)  

sadac QC–aris mdinaris Camonadeni; QgC-gverdiTi 
Camonadeni, e.i. wyalsacavTan mimdebare wyalmkrefis 
Camonadeni; QmC-miwisqveSa wylebis Camonadeni; X-wyalsacavis 
sarkis zedapirze mosuli atmosferuli naleqebis jami; QCδ-
aris mdinare enguris Camonadeni qveda biefSi (e.m. Camonadeni 
ZiriTadi hidrokvanZis nagebobaSi); Qe-eleqtriagregatebis 
mier wyalsacavidan eleqtroenergiis gamosamuSaveblad 
daxarjuli wylis raodenoba. E–aorTqlebis sidide.  

mdinare enguris Camonadenis sidideebi sofel jvarTan 
(jvris wyalsacavSi) Qj izomeboda 1929-1962 wlebSi. 1962 
wlis Semdegi periodisaTvis md. enguris Camonadenis 
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sidideebi sofel jvarTan aRdgenili iqna md. enguris 
saSualo wliuri xajebis grafikuli kavSiriT jvrisa da 
xaiSis hidrometrul punqtebs Soris Qj= f(Qδ), romelic 
analitikurad warmoidgineba wrfivi funqciis saxiT: 
                    Qj=1,21Qδ+11,1                   (5.13) 

am analitikurma gamosaxulebamsaSualeba mogvca so-
fel jvarSi gagvegrZelebina Camonadenze dakvirvabaTa rige-
bis xangrZlivoba da Segvedarebina sxva saxeobebis Camona-
denis (miwisqveSa, ferdobebis) roli kamuri Camonadenis 
formirebaSi md. enguris auzis im monakveTisaTvis, romelic 
moqceulia sofel jvarsa da xaiSs Soris. 

wylis balansis gantolebaSi (5.12) mg. enguris sof. 
jvarTan Camonadenis gazomili sidideebi warmoadgenen 
faqtiurad am sami mdgenelis (TviT enguris, wyalmkrefis 
ferdobebisa da miwisqveSa Camonadenis) jamur sidideebs: 
QC+QgC+QmC=Qj am aRniSvnis gaTvaliswinebiT gantoleba (5.12) 
Rebulobs Semdeg saxes: 
            Qj+X=(QCδ+Qe+E)±ΔH                                     (5.14)   
calkeuli wlebisaTvis wyalsacavis wylis zedapirze 
mosuli naleqebis Tviuri jamebi aRebulia enguris 
auzisaTvis agebul atmosferuli naleqebis adgilis 
absolutur simaRleze damokidebulebis grafikidan. 
wyalsacavis zedapirze mosuli naleqebis Tviuri jamebis 
gamoTvlis mizniT dgindeboda wyalsacavSi wylis sarkis 
saSualo Tviuri farTobis sidide da igi mravldeba Tvis 
ganmavlobaSi mosuli naleqebis fenis sidideze. 

qvemo biefSi md. enguris Camonadeni QC ganisazRvreba 
rogorc sxvaoba Savi zRvis SesarTavTan misi Camonadenis 
sididesa (sof. darCeli) _ Qd da mdinareebis _ maganasa da 
iloris _ Camonadenis (Qm+ Qo) sidideebis jamebs Soris. es 
mdinareebi erTvian engurs sof. darCelsa da engurhesis 
kaSxals Soris: 
              QC= Qd-(Qm+Qo)                          (5.15)     
agregatebisadmi derivaciuli arxiT miwodebuli eleqt-
roenergiis gamosamuSaveblad daxarjuli wylis raodenoba 
gamoiangariseboda gamomuSavebuli eleqtroenergiis saerTo 
raodenobis gadayvaniT wylis raodenobaSi. 
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jvris wyalsacavis zedapiridan aorTqlebis Tviuri 
sidideebi gamoangariSebuli iqna wyalsacavidan axlo 
mdebare focxo_eweris amaorTqlebeli auzis stacionaluri 
dakvirvebebis masalis analizis safuZvelze, romlis 
xangrZlivoba Seadgens 23 wels (1965-1967 ww). balansis 
Seusabamobis sidide (±ΔH) jvris wyalsacavisaTvis 
ganisazRvra, rogorc wylis balansis komponentebs Soris 
sxvaoba. balansis seusabamobis sidide aRmoCnda sakmarisad 
didi, rac sxva faqtorebs garda ganapiroba derivaciul 
arxSi wylis xarjebis sidideebis gansazRvris dabalma 
sizustem da jvarsa da xaiSss Soris wylis xarjebs Soris 
arsebuli korelaciis gamoyenebam, romelic asaSualebs 
wylis xarjebis mniSvnelobebs da zrdis gamoTvlebis 
cdomilebebs. 

wylis balansis jamuri sidideebi 1981-1985 wlebisaTvis 
mocemulia cxrilSi 12.     

rogorc cxrilidan Cans, wylis balansisa da misi 

komponentebis formirebis procesebi damokidebulia wylis 

doneze. wlis Tbil periodSi balansi dadebiTia, xolo civ 

periodsi, md. enguris minimaluri Camonadenis SemtxvevaSi, 

igi SeiZleba gaxdes uaryofiTi. 

rogorc naCvenebia cxrilSi 12, wylis balansis 
formirebis pricesSi jvris wyalsacavSi ziriTad rols 
TamaSobs zedapiruli Camonadeni 94.4-99.7%; meore adgilzea 
atmosferuli naleqebi, romelTa xvedriTi wona wlis 
balansSi Seadgens 0.3-0.6%-s. 

wylis balansis gasaval nawilSi ZiriTadia isev 
enguris Camonadeni qveda biefSi (derivaciul arxSi), xolo 
aorTqlebis xvedriTi wona balansis am nawilSi ar 
aRemateba 0.3-0.4%-s Sesabamisad. miuxedavad imisa, rom 
aorTqlebis sidideebi umniSvneloa wylis balansis 
formirebis procesSi, aorTqleba wylis mimoqcevaSi 
TamaSobs SesamCnev rols. 

wyalsacavis zedapiridan aorTqlebis wliuri jamebis 
damokidebuleba wylis doneze da sarkis farTobze Cvens 
mier dadgenili iqna stacionaluri dakvirvebebis 
masalebisa da wyalsacavis wylis doneebze 
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damokidebulebis grafikebis gamoyenebiT (nax. 11,12). es 
grafikebi iZleva aorTqlebis sidideebis (E) 
damokidebulebas wyalsacavis sarkis farTobze (S) da wylis 
doneebze (H). aqve uda aRiniSnos, rom jvris wyalsacavSi 
wylis masis Sesabamisad sarkis farTobi icvleba 8*14km2 
farglebSi, xolo wylis done 170-500m farglebSi. 

analitikuri damokidebulebebi E=f(S) da E=f(H), sadac E 
aris aorTqlebis wliuri jami (milion m3), H-wylis done 
wyalsacavSi (km), S-wylissarkis farTobi (km2), SeiZleba 
warmodgenili inen Semdegi saxiT: 

        E=3,27+0,031S2                      (5.16) 

        E=45,5H2-3,29                       (5.17) 

unda aRiniSnos, rom damokidebulebebi (5.16) da (5.17) 
samarTliania jvris wyalsacavis sarkis farTobis 4,4-13,5km2 
diapazonisaTvis da misi doneebis 0-510m farglebSi 
cvlilebis sazRvrebisaTvis. rogorc ukve aRiniSna, 
mocemul sazRvrebSi icvleba jvris wyalsacavis wylis 
sarkis farTobi da wylis done. 

damokidebulebebi (5.16) da (5.17) saSualebas oZleva 
wyalsacavSi wylis donisa (H) da wylis sarkis zedapiris 
(S) mniSvnelobebiT gamoTvlili iqnes aorTqlebis 
sidideebis sadsualo Tviuri mniSvnelobebi wlis 
ganmavlobaSi. 

rogorc aRiniSna, enguris, galisa da xudonis 
wyalsacavebis zedapiridan aorTqlebis sidideebi 
gamoTvlili iqna foruliT: 

      E=0.14n(e0-e200)(1+0.72U200)             (5.18) 
gansazRvruli iqna aorTqlebis Tviuri da wliuri 

sidideebis mniSvnelobebi.  
rogorc gamosaxuleba (5.18)-is analizi gviCvenebs, 

wyalsacavis wylis sarkis zedapiridan aorTqlebis sididis 
gamosaTvlelad saWiroa wylis orTqlis drekadobs 
(absoluturi tenianobis)-e200, wylis zedapiris 
temperaturiT gamoTvlili wylis orTqlis maqsimaluri 
drekadobis e0 da qaris siCqaris U200 codna fsiqrometruli 
budruganas simaRleze (200sm simaRleze qvefenili 
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zedapiridan). es sidideebi seiZleba gazomili iqnes 
uSualod wyalsacavis akvatoriis, an mimdebare sanapiros 
teritoriis ramdenime wertilSi, 

sakvlevi wyalsacavebis akvatoriis wylis zedapiris 
simaRleebisaTvis aucilebeli hidrometeorologiuri 
informaciis misaRebad da aorTqlebis sidideebis 
gamosaTvlelad md. enguris auzisaTvis agebuli iqna 
hidrometeorologiuri elementebis adgilis absolutur 
simaRleze damokidebulebis  grafikebi da dadgenili iqna 
maTi teritoriuli ganawilebis kanonzomierebani, am 
miznebisaTvis agreTve gamoyenebuli iqna sadgur reCxSi da 
focxo-ewerSi wylis zedapiris temperaturaze da 
aorTqlebis procesebze warmoebuli dakvirvebebiT 
mirebuli informacia. 

 
nax.11 aorTqlebis sididis damokidebuleba 

wylis sarkis farTobze 
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aorTqlebis sidideebis gamoTvlis procesSi 

aucilebelia wyalsacavebSi wylis zedapiris 

tempearaturebis t0 mniSvnrlobrbebis codna, romliTac 

gaoiTvleba haeris absoluturi tenianobis maqsimaluri 

mniSvneloba-e0. magram, rogorc cnobilia, mTian raionebSi 

ganlagebul wyalsacvebze sistematuri dakvirvebebi wylis 

zedapiris temperaturaze warmoebs iSviaT semTxvevaSi, rac 

aZnelebs wyalsacavebidan aorTqlebis problemis gadaWras. 

 
nax.12 aorTqlebis sididis damokidebuleba 

wylis doneze 
 

wyalsacavSi wylis temperaturis sidide 
damokidebulia wylis masis maformirebel miwisqvesa, 
myinvaruli, wvimis, Camdinare wylebis Termul 
mdgomareobaze, adgilis orografiul pirobebze, adgilis 
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cirkulaciis Taviseburebebze (fionebi, mTa-xeobebis, 
ferdobebisa da myinvaruli qarebi), romelTa gavleniTac 
xdeba wylis temperaturis garkveuli ryevebi da 
aorTqlebis procesebis intensivobis cvalebadoba 
wyalsacavebSi, e.i. wyalsacavSi wylis amaorTqlebeli 
zedapiris temperaturis formirebis procesi damokidebulia 
geografiul da geomorfologiur faqtorebze, 
wyalsacavebis zomebze, maTi kvebis reJimze da 
mikroklimatis Taviseburebebze. 

formula (8.18)-Si haeris temperatura t200 uSualod ar 
Sedis, magram misi codna zedapiris temperaturis 
sidideebis dasadgenad aucilebelia, garda amisa, haeris 
temperaturis t200 mniSvnelobebis codna aucilebelia 
wyalsacavidan aorTqlebis periodis xangrZlivobis 
dasadgenad. vinaidan im SemTxvevaSi, rodesac t200<00 SesaZloa 
wyalsacavis akvatoriis nawilze warmoiqmnas yinulis 
safarveli, romelic mkveTrad cvlis aorTqlebis meqanizms 
da mis sidideebs. 

kavkasiis rig, rogorc mTian, ise dablob raionebSi 
(somxeTi, saqarTvelo, azerbaijani, daRestani, CrdiloeTi 
kavkasia) arsebul amaorTqlebel auzebSi wylis 
temperaturaze t0 da 200sm simaRleze haeris temperaturaze -
t200 sinqronuli, rogorc grZelvadiani, ise epizoduri 
dakvirvebis masalis gamoyenebiT agebuli iqna 
damokidebulebebis t0=f(t200) grafikebi /16/. aRmoCnda, rom 
damokidebulebebi asiaTdeba sakmao stabilurobiT droSi, 
e.i. ar icvlebaian calkeul wlebSi. aqve unda aRiniSnos, 
rom aRniSnuli damokidebulebebis asagebad gamoyenebuli 
iyo haeris temperaturisa da wylis ara dRe-Ramuri, aramed 
dekaduri mniSvnelobebi, raTa maqsimalurad gamoricxuliyo 
wylis masis siTburi inerciuloba amaorTqlebel auzebSi. 

dasavleT saqarTvelosa da kolxeTis dablobis 0-600m 
simaRleTa diapazonSi ganlagebuli teritoriisaTvis 
miRebuli iqna t0=f(t200) damokidebulebis grafikuli saxe, 
romelic mocemulia nax.13.1-ze, xolo 600 metrze zeviT 
ganlagebuli raionebisaTvis am damokidebulebas aqvs 
wrfivi saxe da igi mocemulia nax.13.2-ze. 
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analitikurad damokidebuleba t0=f(t200) mdinare enguris 
auzis 0-600m simaRleTa diapazonebSi ganlagebuli 
teritoriis nawilisaTvis weliwadis im periodSi, rodesac 
haeris temperatura icvlba 5-300, xolo wyalsacavebSi wylis 
zedapiris temperatura 4-300 farglebSi, SeiZleba 
wrmodgenili iqnes wrfivi funqciis saxiT: 

         t0=1,25t200-1,0                                                      (5.19) 
xolo wylis zedapiris temperaturis 0-30 da haeris 
temperaturis (-20)-(-40) sazRvrebSi cvlilebisasam 
damokidebulebas aqvs Semdegi saxe: 
          t0=0,2t200+0,4                                                        (5.20) 
rogorc am gamosaxulebis analizidan Cans, haeris 
temperaturis cvlilebisas 4-300 diapazonSi wyalsacavSi 
wylis temperatura metia haeris temperturaze, xolo -2.50-40 
diapazonSi wyalsacavSi wylis temperatura naklebia haeris 
temperaturaze.  

amrigad, haeris 40 mniSvnelobas SeiZleba ewodos 
kritikuli mdinare enguris auzisaTvis. damokidebuleba 
t0=f(t200) wrfivia haeris temperaturis (-2.50)-(300)  
diapazonisaTvis, magram am diapazonSi haeris temperaturis 
40 mniSvnelobis miRwevis momentSi adgili aqvs misi 
cvalebadobis tendenciis Taviseburebas: 40 qveviT -2.50-mde 
(CaTvliT) haeris tempertura meti xdeba wylis 
temperaturaze da igi inarCunebs dadebiT mniSvnelobebs. 
rodesac haeris temperatura ecema -2.50-mde wyalsacavSi 
wylis temperatura nuls utoldeba, rac ganpirobebulia 
wyalsacavis Termuli reJimis TaviseburebiT. 

mdinare enguris auzis sxva nawilSi, romelic 
ganlagebulia 600-is zeviT, damokidebuleba analitikurad 
(orive saxis temperaturis 0-300 zRvrebSi cvlilebaTa 
diapazonisaTvis) warmoidgineba wrfivi funqciis saxiT. 
                   t0=1,17t200+1,15                                                       (5.21) 

am maRlivi diapazonisaTvis (H>600m) wyalsacavebis 
wylis zedapiris temperatura metia Sesabamisi haeris 
temperaturis sidideze.  

damokidebulebebi (5.20) da (5.21) saSualebas iZleva haeris 
temperaturis cnobili mniSvnelobebiT gamoTvlili iqnes 
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wyalsacavebis wylis zedapiris temperaturebis 
mniSvnelobebi mdinare enguris wyalsacavebis kaskadisaTvis.       

 

 
nax.13. damokidebuleba t0=f(t200) md. enguris auzis 

zRvispira (H<600m)_(1) da mTiani nawilebisaTvis (H>600m)_(2) 
rogorc zeviT iyo aRniSnuli, wyalsacavebSi yinulis 

safaris arseboba  did gavlenas axdens aorTqlebis 
sidideebze. wyalsacavSi yinulis safaris  reJimis 
maxasiaTeblebis dasadgenad aucilebelia misi ganlagebis 
raionSi   haeris    temperaturis   adgilis absolutur  
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nax.14. n=f(H)–haeris temperaturis nulze gadasvlis TariRis 

simaRleze damokidebuleba. 
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simaRleze damokidebulebis kanonzomierebis dadgena. am 
mizniT, kerZod /16/-Si kavkasiis mTeli regionisa da misi 
calkeuli raionebisaTvis (somxeTi, saqarTvelo, 
azerbaijani, daRestani, Crdilo kavkasia) mravalwliuri 
dakvirvebebis masalis analizis safuZvelze mocemulia 
n=f(H) damokidebulebis grafikuli saxe (nax.14), romelic 
saqarTvelos teritoriisaTvis Cvens mier analitikurad iqna 
warmodgenili Semdegi wrfivi funqciis saxiT: 

gazafxuli (wyalsacavebze yinulis safaris gaqrobis 
periodi) 
             n=30H+31                       (5.22) 

sadac n aris dReebis raodenoba (aTvlili 1 ianvridan 
Tebervlis mimarTulebiT), romlis gasvlis Semdeg Sesabamis 
absolutur simaRleebze haeris mravalwliuri saSualo 
temperatura gadadis uaryofiTi mniSvnelobebidan dadebiT 
mniSvnelobebze. mag., H=1km, n=61 dRes, e.i. am simaRleze 
temperatura 00-ze gadadis 1 marts.  
Semodgoma (wyalsacavze yinulis safaris formirebis 
oeriodi) 
                               n=31H-11                       (5.23) 
am gamosaxulebaSi  n aris dReebis raodenoba (aTvlili 
dekembridan noembris mimarTulrbiT), romlis gasvlis 
Semdeg H simaRleebze temperatura gadadis dadebiTi 
mniSvnelobebidan uaryofiT mniSvnelobebze. mag., H=1km, n=20 
dRes 31 dekembridan, e.i. am simaRleze temperatura 00-ze 
gadadis 11 dekembers, xolo 2km simaRleze_11noembers, 3km 
simaRleze_11 oqtombers, 4km simaRleze_31 agvistos..  
n=f(H) analitikuri damokidebulebebiT SeiZleba 
gamoiTvalosngalis, jvrisa da xudonis 
nwyalsacavebisaTvis (normaluri Setborvis donis 
semTxvevaSi) yinulis safaris warmoqmnisa da daSlis 
mravalwliuri saSualo TariRebi. 

saTanado gamoTvlebis Sedegad dadginda, rom yinulis 
safari warmoiqmneba saSualod galis wyalsacavSi 
(H=100.6m)_8 ianvars, jvris wyalsacavze (H=510m)–26 dekembers, 
xudonis wyalsacavze (H=700m)_20 dekembers. yinulis safaris 
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daSla am wyalsacavebze Sesabamisad xdeba: 3 Tebervals, 15 
Tebervals da 21 Tebervals.  

aqve unda aRiniSnos, rom im wyalsacavebze, romlebic 
ganlagebulni ariam 0-300m simaRleebis diapazonSi (galis 
wyalsacavi) yinulis safaris reJimuli maxasiaTeblebi 
miRebuli iqna klimaturi TvalsazrisiT araerTgvarovani 
teritoriebis informaciis safuZvelze (mag. kolxeTis 
dablobi, romlis zRvispira haeris saSualoTviuri 
temoperatura iSviaTad ecema nulze da kaspiispira 
dablobis samxreT nawilSi, sadac haeris uaryofoTi 
saSualo Tviuri mniSvnelobebi aRiniSneba ori Tvis 
ganmavlovaSi), ramac ganapiroba miRebuli Sedegebis 
uvargisoba md. enguris auzis zRvispira nawilis Termuli 
rejimis daxasiaTebaSi: rogorc cnobilia, kolxeTis 
dablobSi arsad ar aRiniSneba 300m-ze dabla ganlagebul 
teritoriebze temperaturis mravalwliuri saSualo dRe-
Ramuri uaryofiTi mniSvnelobebi da wyalsacavebze mdgradi 
yinulis safaris warmoqmna. 

rogorc t200=f(H)  damokidebulebis analizi gvicvenebs, 
adgililis absoluturi simaRlis zrdis SemTxvevaSi zRvis 
donidan 4000m-mde dRe-Ramis temperaturis dadebiTi 
mniSvnelobebis periodis xangrZlivoba meryeobs wlidan 2 
Tvemde (ivlisi, agvisto). saqarTvelos Savi zRvispireTis 0-
500m zonaSi wlis ganmavlobaSi saSualo dRe-Ramuri 
temperaturebis mniSvnelobebi iSviaTad ecema 00-ze dabla. 
am zonaSi 300m simaRlis CaTvliT haeris saSualo dRe-
Ramuri temperatueis uaryofiTi mniSvnelobebis arseboba 
gamoricxulia. ufro metic, am zonis zogierT adgilebSi, 
sadac orografiis Taviseburebebis Sedegad arqtikuli 
haeris masebSi ver aRwevs. 700-800m simaRlemde zRvis 
donidan zamTari aRiniSneba yinvebis gareSe. 

rogorc aRiniSna, wyalsacavebze aorTqlebisa da 
yinulis safaris warmoqmnis proicesebze prevalirebul 
fgavlenas axdens maTi ganlagebis raionis Termuli reJimi. 
rogorc mravalwriuri dakvirvebaTa informaciis analizi 
gviCvenebs, sakvlevi raionis 0-1000m simaRleebis 
diaopazonSi ganlagebuli wyalsacavebis sarkis 
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zedapiridan aorTqlebis procesebi grZeldeba mTeli wlis 
ganmavlobaSi, vinaidan mTliani yinulis warmoqmnis 
SemTxvevebs adgili aqvs am simaRleebis zeviT. 

aorTqlebis sidideebis gamosaTvlel formulaSi Sedis 
wylis zedapiridan 200sm simaRleze qaris siCqare, romlis 
mniSvnerlobebi, rogorc wesi, cnobili ar aris. 
wyalsacavebis wylis zedapiridan 200sm simaRlis qaris 
siCqaris saSualo Tviuri sidideebi_ν200  gamoTvlili iqna 
Semdegi formulebiT:  
      v200=K1 K2 K3 ν3                          (5.24) 

sadac v3 aris qaris saSualo tviuri siCqare 
fliugeris simaRleze (9-12m); K1 K2 K3-arian koeficientebi, 
romlebic iTvaliswineben meteorologiuri sadguris 
moednis dacvis xarisxs (K1), meteorologiuri sadguris 
ganlagebis raionis reliefis Taviseburebebs (K2), da haeris 
nakadis wyalsacavze saSualo ganarbenis sidides (K3). am 
koeficientebis mniSvnelobebi sakvlevi meteosadgurebisa da 
wyalsacavebisaTvis maTi adgilmdebareobebis 
Taviseburebebisa da dacvis xarisxis gaTvaliswinebiT 
mocemulia /19/-Si. 

rogorc cnobilia, Tavisufal atmosferoSi  
absoluturi simaRlis zrdasTan erTad qaris siCqare 
matulobs. amave kanonzomierebas unda emorCilebodes qaris 
siCqaris vertikaluri ganawileba mTian raionebSi, magram 
rogorc ukve aRiniSna, mTis xeobebSi ganlagebul 
meteosadgurebze qaris siCqareze mravalwliuri 
meteorologiuri dakvirvebebis  analizi gviCvenebs, rom 
qaris siCqaris vertikaluri ganawileba TviToeul xeobaSi 
xasiaTdeba specifikuri TaviseburebebiT, raganpirobebulia 
am xeobaSi aerodinamikuri procesebis formirebaze 
qvefenili zedapirisa da reliefis gavleniT. 

haeris masis uwyvwtobis kanonis Tanaxmad xeobis viwro 
monakveTebSi (adgilis simaRlis matebis miuxedavad) qaris 
siCqare matulobs, xolo gafarToebulSi-klebulobs. amis 
Sedegia, kerZod is, rom md. enguris xeobaSi sof. jvarTan 
(jvris wyalsacavi) qaris siCqare mkveTrad izrdeba 1.6m/wm-
dan 4.4m/wm-mde Semdeg ki, miuxedavad siaRlis matebisa, 400m-
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dan 1200m-mde igi klebulobs 4.4m/wm-dan 2m/wm-mde. amrigad, 
SeiZleba davaskvnaT, rom md. enguris auzSi 300-1200m 
simaRlis diapazonSi qaris siCqaris formirebaSi ZiriTad 
rols TamaSobs orografiuli faqtori. 1400m-is zeviT 
auzSi, adgilis absoluturi simaRlis zrdasTan erTad, 
qaris siCqare, rogorc wesi, matulobs (nax. 9,10). 

galis, jvrisa da xudonis wyalsacavebis zedapiridan 
aorTqlebis sidideebis gamosaTvlelad gamoyenebuli iqna 
galis, jvrisa da xaiSis meteosadgurebis 
hidrometeorologiuri informacia, xolo am wyalsacavebis 
normaluri Setborvis doneebis Sesabamosad 
simarleebisaTvis aorTqlebis sidideebis gamosaTvlelad 
gamoyenebuli iqna md. enguris auzisaTvis saTanado 
damokidebulebebis grafikebi: t=f(H), e=f(H), E=f(H), ν=f(H), P=f(H). 
amasTan erTad, mxedvelobaSi iqna miRebuli am 
wyalsacavebis ganlagebis adgilmdebareobis morfologiuri 
Taviseburebani da maTi konfiguracia (wyalsacavebis siganis 
sigrZeebTan Sefardebis sidideebi). 

rogorc aRiniSna, wyalsacavebSi wylis zedapiris 
temperatura gansazRvruli iqna zogierT maTganze (mag. 
amaorTqlebel sadgurebze_xuberi da focxo-eweri) 
saTanado wylis zedapirisa da haeris temperaturaze 
sinqronuli dakvirvebebis sedegad mirebuli masalis 
nalizis safuZvelze da wyalsacavebis ganlagebis 
regionisaTvis agebuli damokidebulebebis t0=f(t200) 
gamoyenebiT. am damokidebulebebis agebis mizniT 
gamoyenebuli iqna rogorc literaturuli wyaroebi /16/, ise 
dakvirvebis informacia xuberSi da focxo-ewerSi. 

xudonis wyalsacavisaTvis qaris siCqaris saSualo 
Tviuri sidideebi wylis zedapiridan 200sm simaRleze 
gamoTvlili iqna interp[olaciis meTodiT saTanado 
grafikidan ν=f(H). aorTqlebis moculobis gamosaTvlelad 
TviToeuli wyalsacavisaTvis aorTqlebis fenis sidide 
mravldeboda wyalsacavis saSualo Tviuri farTobis 
sidideze, romelic ganisazRvreba wyalsacavebis sarkis 
farTobebis mniSvnelobebis maT Sesabamis doneebze 
damokidebulebebis grafikebidan (nax. 12).  
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cxrilSi 13 Tavmoyrilia jvris wyalsacavis wylis 
sarkis zedapiris saSualo Tviuri farTobebis (S,km2) da 
maTi sesabamisi aorTqlebis sidideebis hmm da moculobebis 
(ν,mln.m3) mniSvnelobebi 1981-1986 wlebis dakvirvebebis 
monacemebis safuZvelze. rogorc am czrilSi moyvanili 
informaciis analizidan Cans, ar arsebobs calsaxa 
damokidebuleba aorTqlebis sidideebisa da wyalscavis 
zedapiris farTobebs Soris, rac bunebrivia, vinaidan 
aorTqlebis procesis intensivoba damokidebulia (garda 
amaorTqlebeli zedapiris farTobis sididisa) qaris 
siCqareze, haeris da wylis zedapiris temperaturebis 
sxvaobaze, tenianobis deficitis sidideze, amis Sedegad, 
erTidaigive TvisaTvis sxvadasxva wlebis zedapiris 
erTnair mniSvnelobebs Seesabameba aorTqlebis 
gansxvavebuli sidideebi. 

rogorc am cxrilidan Cans, 6 wlis ganmavlobaSi (1981-
1986ww) aorTqlebis fenis wliuri sidide (h, mm) icvleba 
790.8mm-dan 1278.0mm-mde, xolo aorTqlebis wliuri moculoba 
5,59mln m3-dan 7.19mln.m3-mde.meToduri TvalsazrisiT 
gansakuTrebul interess warmoadgens md. enguris auzis 
punqt focxo-ewerSi meteorologiuri da amaorTqlebel 
sadgurebze 1975 wlis sinqronulad catarebuli 
dakvirvebebis informacia haeris temperaturaze, auzSo da 
amaorTqlebelSi wylis zedapiris temperaturaze (uSualod 
wylis zrdapirze da 40sm sirrmebze zedapiridan), naleqebze 
wvimmzomiTa da tretiakovis naleqmzomiT, qaris sicqareze 
da mimarTulebaze (fusis anemometriTa da flugeriT) 
haeris tenianobaze da aorTqlebis sidideze auzidan da 
amaorTqleblidan. 

dakvirvebebis monacemebi mocemulia cxrilSi 14,15. 
rogorc aqededan Cans, arsebobs mWidro kavSiri 
aorTqlebis sidideebs Soris, romlebic miRebulis auzSi 
da amaorTqleblebze dakvirvebis sedegad, damokidebuleba 
Eauzi=f(EamaorTq.) analitikurad SeiZleba warmodgenili iqnas 
wrfivi funqviis saxiT: 
     Eauzi=1,10 EamaorTq.-2,0                  (5.24) 
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am damokidebulebis analizidan cans, rom auzSi miRebuli 
aorTqlebis sidideebi metia amaorTqlebelze mirebuli 
aorTqlebis sidideebze. 
amasTan erTad, maT Soris sxvaobis absoluturi sidide 
aorTqlebis zrdis SemTxvevaSi matulobs 2mm-dan, rodesac 
Eam.=20mm-s, 8mm-mde, rodesac Eam.=90mm-s. 

rogorc haeris temperaturaze da auzSi 
(amaorTqlebelSi) wylis zedapiris temperaturaze 
sinqronulma dakvirvebebma gviCvena (nax. 14,15), maT sidideebs 
Soris arsebobs wrfivi damokidebuleba, romelic 
analitikurad warmoidgineba wrfivi funqciis saxiT: 

auzis semTxvevaSi 
  t0=1.45t200-5.5                       (5.25) 
amaorTqleb;is SemTxvevaSi 
 t0=1.45t200-6.5                       (5.26) 

amaorTqlebelze da auzze miRebuli aorTqlebis sidideebi 
gansxvavdebian erTmaneTisagan da amitom saWiroa maTze 
sinqronuli, paraleluri dakvirvebebis organizacia, rac 
specialuri gadamyvani koeficientebis gamoyenebiT 
saSualebas iZleva amaorTqleblis maCveneblebis auzebis 
ufro zustmaCvenebleze gadayvanisa. magram arsebobs 
gansxvaveba aorTqlebis sidideebs Soris, romlebic 
miRebulia amaorTqlebeli auzebis (S=20m2) saSualebiT da 
uSualod wyalsacavebze maTSi mimdinare 
hidrometeorologiuri procesebis Taviseburebebis sedegad. 
amitom aqac saWiro xdeba gadamyvani koeficientebis moZebna, 
romlebic saSualebas mogvcemen auzidan aorTqlebis 
sididis uSualod wyalsacavidan aorTqlebis sidideze 
gadayvanoisa. orive es gadamyvani koeficienti 
damokidebulia rogorc meteorologiuri maxasiaTeblebis 
sidideebsa da fiziko-geografiul pirobebze, iseve 
amaorTqleblebis , auzisa da wyalsacavebis morfometrul 
da konstruqciul Taviseburebebze. aqve unda aRiniSnos, rom 
orive semTxvevaSi am gadamyvani koeficientebis mosanaxavad 
saWiroa paraleluri, sinqronuli dakvirvebebis Catareba. 
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nax. 16-ze warmodgenilia mdinare enguris auzis monakveTSi 
(260-1441m) aorTqlebaze instrumentaluri dakvirvebebis 
Sedegad miRebuli informaciis safuZvelze agebuli 
aorTqlebis    wliuri     sidideebis    adgilmdebareobis 

 
 
 nax. 15. damokidebuleba t0=f(t200)-10 amaorTqleblisa (1) 
  da auzis (2). sadguri focxo-eweri 
 
simaRleze damokidebulebis mrudi. rogorc am naxazidan 
Cans, adgilmdebareobis absoluturi simaRlis zrdasTan 
268m (jvari) 1441m-mde (mestia) aorTqlebis sidide 
klebulobs 1245mm-dan 464mm-mde (mestia), e.i. TiTqmis samjer. 

aorTqlebis Tviuri da wliuri sidideebi md. enguris 
wyalsacavebis kaskadisaTvis mocemulia cxrilSi 16. es 
sidideebi gamoTvlilia (5.4) formuliT, amasTan erTad, 
wylis orTqlis drekadobis saSualo Tviuri mniSvnelobebi 
200sm simaRleze aRebuli iqna jvris wyalsacavisaTvis  
jvarSi Catarebuli dakvirvebebis masalis safuZvelze. qaris 
siCqare U200sm simaRleze wylis zedapiridan gamoTvlili 
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iqna rogorc xaiSSi da focxo-ewerSi dakvirvebebis 
Sesabamisi monacemebis saSualo sidideebi. 

 
 nax. 16. damokidebuleba E1=f(E2).  
            E1 auzi, E2 amaorTqlebli.   
             sadguri focxo-eweri 
 

wylis orTqlis maqsimaluri drekadoba e0 gamoTvlili 
iqna sof. reCxSi wylis temperaturaze Catarebuli 
dakvirvebebis safuZvelze gansazRvruli wlis temperaturis 
saSualo Tviuri mniSvnelobebiT, vinaidan ganxilul 
periodSi jvris wyalsacavzeSesabamisi dakvirvebebi ar 
tardeboda. 
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 nax. 17. damokidebuleba E=f(H) md.enguris auzi. 
 
Sesabamisi sidideebi galis wyalsacavisaTvis gamoTvlili 
iqna galis meteosadguris monacemebiT, xolo xudonis 
wyalsacavisaTvis meteosadgur xaiSis monacemebiT wylis 
zedapiris temperaturis mniSvnelobebi am 
wyalsacavebisaTvis aRebuli iqna Sesabamisi 
damokidebulebebis t0=f(t200) grafikebidan, an gamoTvlili 
iqna wyalsacavebis kaskadis ganlagebis raionisaTvis 
agebuli damokidebu.ebebiT t=f(H), e=f(H), E=f(H), P=f(H), ν=f(H). 

wyalsacavebidan aorTqlebis moculobis gamoTvlis 
mizniT gamoyenebuli iqna maTi wylis sarkis saSualo 
Tviuri  farTobebi,   romlebic   aRebuli  iqna  nax.11-dan,  
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aorTqlebis wliuri sidide-damokidebuleba h=f(H)-mdinare 
enguris auzis 0.1-1.8km simaRleebis diapazonisaTvis 
analitikururad miaxloebiT SeZleba warmodgenili iqnes 
Semdegi funqciis saxiT: 

     h=872,2 He 3812,0−                      (5.27) 
sadac H-aris adilmdebareobis absoluturi simaRle (km); 

          h-aris aorTqlebis fenis sidide (mm).  
rogorc am formuliT gamoTvlis Sedegad miRebuli 

sidideebis analizi gviCvenebs, md. enguris auzSi 0.1km 
simaRleze (galis wyalsacavis ganlagebis simaRleze) 
E=870mm; 0.4km-ze-750mm; 0.7km-ze-670mm; 1km simaRleze-558mm; 1.4km-
ze-513mm.  

aorTqlebis saSualo Tviuri da wliuri fenis 
sidideebi galis wyalsacavisaTvis ori periodis 
semTxvevaSi-mis aSenebamde (1928-1968ww) da aSenebis Semdeg 
(1969-1992ww) moyvanilia cxrilSi 16. gamoTvlebi 
Catarebulia aprobirebuli formuliT: 

     E=0.14n(e0-e)(1+0.72U200)                (5.28) 
cxrilSi 16 moyvanili sidideebis gamoTvlisas 

wyalsacavis wylis zedapiris temperaturis saSualo 
Tviuri mniSvnelobebi nasesxebia /25/-dan, sadac isini 
gamoTvlili da dadgenili iqna analog-wyalsacavis 
gamoyenebiT. rogorc am cxrilSi moyvanili aorTqlebis 
sidideebis sadgur–analogis meTodiT gamoTvla yovelTvis 
ar izleva sasurvel Sedegebs: galis wylsacavis 
SemTxvevaSi wyalsacavis aorTqlebis wliuri sididis  jami 
Seadgens  pirveli periodisaTvis 40.7mm-s, meore 
periodisaTvis _ 9.8mm-s, e.i. am periodis ganmavlobaSi 
saSualod galis wyalsacavze adgili hqonda (wlis 
ganmavlobaSi) kondensaciis procesebs, rac ar Seesabameba 
sinamdviles. aRniSnuli Sedegebi  migvaniSnebs, rom 
wyalsacavSi wylis zedapiris gtemperaturis gansazRvris 
wyalsacav-analogebis meTodiT unda movekidoT 
sifrTxiliT. 

cxril 16-Si mocemulia agreTve aorTqlebis Tviuri da 
wliuri mniSvnelobebis sidideebi, gamoTvlili wylis 
zedapiris temperaturebis im mniSvnelobebis gamoyenebiT, 
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romlebic miRebulia amaorTqlebel sadgurebze xuberi da 
focxo-eweri. am sadgurebze sinqronuli dakvirvebebis 
masalebis safuZvelze agebuli iqna grafikebi (nax. 12,13) 
t0=f(t200), romelTa saSualebiTac haeris temperaturis 
saSualo Tviuri mniSvnelobebiT galis wyalsacavisaTvis 
gamoTvlili iqna wylis zwdapiris temperaturis saSualo 
Tviuri mniSvnelobebi. rogorc aorTqlebis sidideebis 
analizi gviCvenebs, es sidideebi axloa aorTqlebis 
mniSvnelobebTan, rac mowmobs maT sakmaris sizustes. 

xudonis wyalsacavisaTvis aorTqlebis sidideebis 
gamoTvlisas saTanado formulaSi gamoyenebuli iqna 
meteoelementebis is mniSvnelobebi, romlebic moyvanilia 
cxrilSi 17 xudonis wyalsacavis normaluri setborvis 
donisaTvis. 

 
cxrili 17 

haeris temperatura (t0); absoluturi (e,mb),  
fardobiTi (E,%) tenianobis; qaris siCqaris (ν,m/wm);  

auzSi da naleqebis raodenobis (P,mm) mravalwliuri 
saSualoTviuri mniSvnelobebi xudonis wyalsacavis 

normaluri Setborvis donisaTvis (670m) 
T v e # meteoele 

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

1 t0, grad 1.0 2.5 4.9 10.5 15.0 18.0 20.6 20.2 16.5 13.0 7.7 2.3 

2 e, mb 4.5 5.0 6.0 8.0 11.7 15.2 17.5 18.0 14.5 10.0 7.5 5.1 

3 E, % 80 77 74 69 71 72 74 74 77 80 76 80 

4 v, m/wm 1.9 1.8 2.0 3.0 2.9 2.7 2.6 2.5 2.2 1.8 2.2 2.4 

5 P, mm 140 90 99 92 85 140 110 112 126 116 120 145 
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Tavi 6. 
mdinare enguris wyalsacavebis kaskadis 

gavlena garemos klimatze 
 

sakvlev raionSi, rogorc aRiniSna, gegmiT 
gaTvaliswinebuli iyo 7 wyalsacavis (galis, jvris, 
xudonis, xaiSis, latalis, faris da ifaris) mSenebloba. 
aqedan eqsploataciaSi gadaeca galis (1969w) da jvris 
(1978w) wyalsacavebi. jvris wyalsacavi iTvaliswinebs md. 
enguris Camonadenis mravalwliur, xolo galis wyalsacavi-
md. eriswylis Camonadenis rRe-Ramur daregulirebas. 
xudonis wyalsacavis mSenebloba daiwyo 1980wels, magram 
1989w-s adgilobrivi mosaxleobisa da zogierTi 
respublikuri organizaciis daJinebiTi moTxovnis Sedegad 
iqna Sewyvetili. 

ZiriTadi argumenti, romelic wamoyenebuli iqna 
xudonis wyalsacavis mSeneblobis winaaRmdeg, mdgomareoba 
imaSi, rom TiTqos am mSeneblobis realizacias, rogorc 
aucilebeli negatiuri Sedegi, mohyveboda svaneTis regionis 
ekologiuri mdgomareobis Semdgomi katastrofuli 
gauareseba. es mosazreba emyareboda im faqts, rom 
wyalsacavebis mSeneblobis procesSi garemos klimatze 
anTropogenuli zemoqmedebis faqtoris rolSi gamodis 
bunebrivi qvefenili zedapiris Secvla wyalsacavis mier 
dakavebul teritoriaze sruliad dansxvavebuli fizikuri 
Tvisebebis mqone wylis zedapiriT. 

bunebrivia, rom qvefenili zedapiris, rogorc erT-erTi 
klimatwarmomqmneli faqtoris, fizikuri Tvisebebis 
mkveTrma cvlilebebma unda ganapirobos wyalsacavis 
mimdebare teritoriis ZiriTadi klimaturi maxasiaTeblebis 
sidideebze garkveuli gavlena, rac obieqturad unda 
Sefasdes saTanado mecnieruli meTodebis (ricxviTi, 
geografiuli analogebis, statistikuri) gamoyenebiT. 

pirvelad md. enguris auzSi ganlagebuli 
wyalsacavebis (kerZod, jvris wyalsacavebis) mimdebare 
teritoriis klimatze gavlenis Sefaseba Catarda 1987 wels 
hidrometinstitutis klimatologiis laboratoriaSi /27/. 
samuSaom dadebiTi Sefaseba miiRo moskovis 
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”hidroproeqtis” samecniero-kvleviT seqtorSi. miRebuli 
iqna Semdegi ZiriTadi daskvnebi: 

1. wyalsacavis rdiaciuli balansis wliuri sidide 
saSualod izrdeba 26%-iT. 

2. zafxulis TveebSi haeris temoeraturis mniSvneloba 
wyalsacavis maxloblad ecema 0.3-0.40-iT, xolo wylis 
xazidan 500m manZilze mxolod 0.10-iT. 

3. wyalsacavis sanapiro zolSi haeris temperaturis 
wliuri jami 0.5km manZilze Semcirda 440-iT, 0.5-1.0km 
manZilze-230-iT, 1.0-5.0km manZilze mxolod 130-iT. 
vegetaciuri periodis ganmavlobaSi haeris 
temperaturis jamebis aseTma Semcirebam ar unda 
gamoiwvios mcenareuli safaris zrda-ganviTarebaze 
raime SesamCnevi gavlena. 

4. wylis orTqlis drekadobis saSualo Tviuri 
mniSvnelobebi zafxulSi wyalsacavis zedapirze 
izrdeba daaxloebiT 1hpa-Ti. wylis xazidan manZilis 
zrdasTan erTad wylis orTqlis drekadobis 
mniSvnelobebi mcirdeba da utoldeba maT 
mniSvnelobebs xmeleTze. 

5. qaris saSualo siCqare wyalsacavis zedapirze izrdeba 
(rac gamowveulia qvefenili zedapiris sixistis 
parametris SemcirebiT) daaxloebiT 15-20%-iT 
xmeleTTan SedarebiT. 
rogorc am monacemebis analizidan cans, jvris 

wyalsacavis seqmna ar iwvevs raime arsebiT cvlilebebs 
mimdebare teritoriis klimatSi, aqve xazi unda gaesvas im 
garemoebas, rom jvris wyalsacavis gavlena mimdebare 
teritoriis klimatze Sefasebuli iqna obieqturad, vinaidan 
igi Catarda naxevradempiriuli ricxviTi meTodiT, romelic 
eyrdnoba procesebis gamnapirobebeli ZiriTadi 
fizikurimovlenebis amsaxvel kanonebs: moZraobis 
raodenobis, masisa da energiis Senaxvis kanonebs, amasTanave, 
raime daSvemas, romelic ewinaaRmdegeba mimdinare 
procesebis fizikur arss, miwispira da wylispira haeris 
fenebisaTvis gamoyenebulia siTburi da radiaciuli 
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balansebis, agreTve tenisa da siTbos gadatanis 
gantolebebi. 

am meTodis erTaderTi nakli mdebareobs imaSi, rom 
mxedvelobaSi ar iyo miRebuli wyalsacavis 20m siRrmis 
fenebs Soris siTbobrunva. yovelive amis gaTvaliswinebiT 
SeiZleba gakeTdes daskvna imis Sesaxeb, rom miuxedavad 
gansazRvruli sqematizacia, romelic zogadad 
damaxasiaTebelia ricxviTi hidrometeorologiuri 
procesebis modelirebisaTvis, gamoyenebuli meTodi 
hidrometeorologiuri procesebis modelirebisaTvis, 
sakmarisi sizustiT afasebs wyalsacavis klimatze gavlenis 
efeqts. aam garkveulwilad universaluri meTodiT Cvens 
mier aseve raodenobrivad iqna Sefasebuli jvris, galisa da 
xudonis wyalsacavebis kompleqsuri gavlena garemos 
klimatze. 

rogorc aRiniSna, wyalsacavebis gavleniT gamowveuli 
klimatisa da pirvel rigSi, Termuli reJimis cvlileba 
aixsneba maTi siTbotevadobis zrdiT arsebuli mdinaresa 
da misi kalapotis qvefenil zedapirTan SedarebiT. 

wyalsacavebSi wylis masis siTburi balansis 
formireba xasiaTdeba gansakuTrebuli TaviseburebebiT, 
romlebic ganapirobebs maTSi arsebuli wylis masis 
gacivebisa da gaTbobis periodebis xangrZlivobas, rac 
damokidebulia wylis masis siTbotevadobaze da haerisa da 
wylis zedapiris temperaturebis sxvaobaze. 

wyalsacavSi wylis zedapiris temperaturis sezonuri 
cvlilebebi damokidebulia wyalsacavis kvebis 
Taviseburebebze, mis zomebze (wylis masaze), misi 
ganlagebis adgilmdebareobis geomorfologiur da 
klimatur pirobebze. didi masis mqone wyalsacavebi 
xasiaTdebian mkveTrad gamoxatuli Termuli inerciulobiT. 
maTi Termuli reJimis cvalebadobassWirdeba gacilebiT 
meti dro, rac ganapirobebs mimdebare teritoriebis 
gacivebisa da gaTbobis periodebis SedarebiT did 
xangrZlivobas. 

rogorc sanapiro zolis Termul reJimze sxvadasxva 
sididis wyalsacavebis gavlenis eqsperimentuli 
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gamokiTxvebis Sedegebi gviCvenebs, yvela maTganisaTvis 
damaxasiaTebelia temperturis dRe-Ramuri da wliuri 
msvlelobis mogluveba, maTi amplitudis Semcireba. 
CrdiloeT raionebSi ganlagebuli wyalsacavebi saSualod 
iwveven weliwadis ganmavlobaSi daTbobas, xolo samxreTis 
aridul zonaSi ganlagebuli wyalsacavebisaTvis sWarbobs 
gamagrilebeli efeqti, Tu CrdiloeTSi ganlagebuli 
wyalsacavebisaTvis gamagrilebeli periodis xangrZlivoba 
Seadgens 2 Tves (aprili, maisi), samxreTSi ganlagebuli 
wyalsacavebisaTvis igi aRwevs 5 Tves. 

wyalsacavis zomebisa da siRrmis zrdasTan erTad misi 
gamacivebeli da gamaTbobeli efeqtis intensivoba 
matulobs. rogorc eqsperimentuli monacemebi da Teoriuli 
gamoTvlebi gviCvenebs, wyalsacavebis sanapiro zolis 
pirvel 100 metrze haeris temperaturis profili xasiaTdeba 
mniSvnelovani gradientebiT. sanapiro xazidan daSorebis 
manZilis zrdasTan erTad temperaturis cvlileba swrafad 
klebuloba. 

unda aRiniSnos, rom yovel wyalsacavs gaaCnia garemos 
klimatze (da temperaturaze) aqtiuri gavlenis ori zona: 
mudmivi moqmedebisa da epizoduri moqmedebis zona. 
epizoduri moqmedebis zona aRiniSneba xelSemwyobi 
meteorologiuri situaciebis dros (pirqaris an zurgqaris 
semTxvevaSi). wyalsacavebis sanapiro zolSi paraqtikulad 
mTeli wlis ganmavlobaSi adgili aqvs dRe-Ramuri 
temperaturis eqstremaluri mniSvnelobebis cvlilebebs: 
Tbili naxevarperiodis ganmavlobaSi absoluturi maqsimumi 
mcirdeba, minimumi ki-matulobs, xolo civi naxevarperiodis 
ganmavlobaSi adgili aqvs Sebrunebul movlenas. 
temperaturis eqstremalur mniSvnelobebze wyalsacavebis 
aqtiuri gavlrnis zonis sidide ar aRemateba Cveulebrivad 
pirvel aseul metrs. 

zemoT moyvanili faqtorebis garda wyalsacavebis 
garemos Termul reJimze gavlenis sidideze garkveul 
zemoqmedebas axdens sinoptikuri situaciebis 
Taviseburebebi. rogorc wesi, zafxulSi siTbos adveqcia 
wyalsacavis gamagrilebel efeqts zrdis, sicivis adveqcia 
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ki xels uwyobs wyalsacavis gamaTbobeli efeqtis 
aqtivizacias. xmeleTze, wyalsacavis mdebareobis raionSi 
arsebuli qaris reJimma (mTa-xeobis qarebi, fionebi, 
ferdobebisa da myinvaris qarebi) SeZleba nivelireba 
gaukeTos wyalsacavis gamaTbobel da gamacivebel 
Semoqmedebas. 

rogorc cnobilia qvefenili zedapiris siTburi 
balansis gantolebas aqvs Semdegi saxe: 

               R=LE+P+θ                              (6.1)   
sadac R-aris qvefenili zedapiris radiaciuli balansi; 

P-aris siTbos turbulenturi nakadi; LE-aris siTbos nakadi, 
dakavSirebuli aorTqlebasa da kondesaciasTan; θ-aris 
siTbos nakadi qvefenili zedapirisa da mis qveviT 
ganlagebul fenebs Soris. am gantolebaSi mxedvelobaSi ar 
aris miRebuli siTbos is nakadebi, romlebic 
ganpirobebulia horizontaluri Tbogacvlis (siTbos, 
sicivis adve qcia) da fazuri gardaqmnebis (dnoba, gayinva) 
procesebiT. 

gantolebaSi (6.1) radiaciuli balansis sididezea 
damokidebuli yvela danarCeni wevris sidide. gantolebis 
komponentebi aRweren wylispira fenisa da wylis zedapiris 
gaTbobisa da gacivebis procesebs. Tu P>0, maSin wylispira 
haeris fena Tbeba, xolo rodesac P<0, haeri kargavs Tavis 
siTbos da aTbobs wylis zedapirs. LE gasazRvravs 
wylispira fenaSi tenianobis ganawilebas. 

amrigad, (6.1) gantolebis konponentebi LE da P 
gasazRvraven wylispira fenis temperaturisa da tenianobis 
reJimis cvlilebebs, xolo θ aRwers siTbos gadanawilebis 
process uSualod wyalsaacavSi, e.i. wylis fenebis 
gacivebisa da gaTbobis procesebs. Tu θ>0 maSin adgili 
aqvs wyalsacavSi wylis masis temoeraturis zrdas, xolo 
Tu θ<0, maSin adgili aqva wyalsacavSi wylis masis 
gacivebas. 

amasTan erTad unda aRiniSnos, rom wylispira haeris 
fenaSi siTo-da tenbrunvis mTavari meqanizmis rols 
asrulebs turbulenturi procesi, e.i. siTbosa da tenis 
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nakadebi damokidebuli arian temperturisa da tenianobis 
vertikalur gradientebze da turbulentobis koeficientze. 

naTelia isic, rom gantolebaSi (6.1) yvela komponenti 
mWidrod aris dakavSirebuli erTmaneTTan da erTis 
cvlileba iwvevs sxvebis Sesabamis cvlilebas sxvadasxva 
Tanafardoba wlis ganmavlobaSi ganapirobebs misi garemos 
klimatze gavlenis specifiur mxareebs. mag., gazafxulze 
sakmaod Rrma wyalsacavebisaTvis (romelTac ganekuTvneba 
sakvlevi wyalsacavebi) mzis mTeli radiaciuli siTbo 
xmardeba wyalsacavis gaTbobas (θ izrdeba) xolo LE da P am 
dros Tavisi absoluturi sididiT arian umniSvnelo da 
xSir SemTxvevaSi Rrma wyalsacavebSi mimarTuli arian 
wylis zedapirisaken da asruleben wyalsacavis 
gaTbobisaTvis damatebiTi wyaros rols; wlis am periodSi 
wyalsacavi amcirebs mimdebare teritoriaze haeris 
temperaturas. xolo Semodgomaze (zamTarSi) wyalsacavis 
siTburi balansis gantolebaSi mTavar rols TamaSoben 
mdgenelebi LE da P, romlebic mimarTuli arian wylis 
zedapiridan atmosferoSi da θ, romelic mimarTulia wylis 
masidan zedapirisaken. 

zamTris periodSi, rogorc cnobilia, radiaciuli 
balansis sidide aris umniSvnelo da igi ver ukeTebs 
kompensacias misi am sami mdgenelis erTobliv erTmxriv 
mimarTul moqmedebas, ris Sedegadac wyalsacavi kargavs 
siTbos. igi civdeba, xolo mimdebare teritoriis haeris 
temperatura matulobs; zafxulSi ki R, LE, θ, P mimarTuli 
arian wylispira haeris fenidan wylis zedapirisaken, ris 
Sedegs adgili aqvs wyalsacvis temperaturis zrdas, e.i. 
wyalsacavi wlis am periodSi dabla swevs mimdebare 
teritoriis haeris temperaturas. 

siTburi balansis gantolebis koeficientebis 
formirebis es zogadi Taviseburebebi kargad aris cnobili 
saTanado literaturaSi. amitom, yovelive amis 
gaTvaliswinebiT, wyalsacavebze haeris maxasiaTeblebis 
transformaciis rTuli procesi Seswavlili unda iqnes 
raodenobrivad, saSualebas mogvcems rom mimdebare 
teritoriis klimatze wyalsacavis gavlena koreqtulad 
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Sefasdeba. amasTan, haeris temperaturis mniSvnelobebi 
xmeleTze SeiZleba ganxiluli iqnes rogorc misi 
transformaciis sawyisi mniSvnelobebi, xolo wyalsacavis 
akvatoriaze gadaadgilebis Semdeg ki, rogorc misi 
transformirebuli mniSvnelobebi. 

haeris temperaturis (da sxva meteoelementebis) am 
sawyis da transformirebul mniSvnelobebs Soris SeZleba 
saTanado meTodebis gamoyenebis sedegad damyardes 
gansazRvruli Tanafardobebi, romlebic, saSualebas 
mogvcems raodenobrivad Sefasdes wyalsacavebis garemos 
klimatur maxasiaTeblebze gavlenis efeqti. 

rogorc ukve aRiniSna, wyalsacavis mimdebare 
teritoriis Termul reJimze wyalsacavis gavlenis 
Sesafaseblad miRebulia Semdegi meTodebi: 

1. temperaturis reJimis cvlileba wyalsacavis gavlenis 
raionebSi ganixileba im periodTan SedarebiT, romelic win 
uswrebda misi eqsploataciaSi gadacemis moments. 

2. ganixileba haeris temperaturis saSualo 
mniSvnelobebis sxvaoba wyalsacavis gavlenis zonaSi da mis 
farglebs gareT ganlagebul konkretul wertilebSi. 

3. “sivrcul sxvaobaTa meTodi”, romlis saSualebiTac 
xdeba gavlenis zonisa da Sesadarebeli zonis haeris 
temperaturis mniSvnelobebis Sedareba dakvirvebaTa rigebis 
ori periodisaTvis; wyalsacavis aSenebamde da aSenebis 
Semdeg. es obieqturi meTodi farTo gamoyenebas poulobs 
dasmuli problemebis Sesabamisi sizustiT gadaWraSi. 

mdinare enguris wyalsacavebis (jvari, gali xudoni) 
garemos klimaturi maxasiaTeblebze da kerZod, haeris 
temperaturaze gavlenis raodenobrivi SefasebisaTvis Cvens 
mier gamoyenebuli iqna “sivrcul sxvaobaTa meTodi”, 
romelic emyareba im daSvebas, rom Tuki Seqmnili 
wyalsacavebi axdenen gavlenas garemos klimatze, maSin 
unda dairRves meteorologiuri dakvirvebebis arsebuli 
rigebis erTgvvarovneba. amasTan erTad arsebiTi 
maCvenebelia meteorologiuri maxasiaTeblebis svlis 
darRveva ara calkeul sadgurebze, rac SeiZleba 
ganpirobebuli iyos saerTo cirkulaciuri pirobebis 
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darRveviT, aramed wyalsacavis sanapiroze ganlagebuli 
sadgurebis monacemebsa da sadgur-etalonebis monace,mebs 
Soris sxvapbebis cvlilebani.  

amasTan erTad, igulisxmaba, rom sadguri etalonebi 
daSorebulia wyalsacavebidan mniSvnelovan manZilze, e.i. 
imyofebian wyalsacavis gavlenis zonis gareT. es sxvaobebi 
asruleben adgilobrivi klimatis maxasiaTeblebis (da maT 
Soris haeris temperaturis) gansxvavebis indikatoris rols 
or sadgurze da misi cvlilebebi adastureben romelime 
gareSe faqtoris, Cvens SemTxvevaSi ki, wyalsacavis 
gavlenas, erT-erT punqtSi.  

jvris, xudonisa da galis wyalsacavebis ganlagebis 
raionSi dakvirvebebi temperaturaze warmoebda da warmoebs 
rogorc wyalsacavebis aSenebamde (mxedvelobaSia jvrisa da 
galis wyalsacavebi), ise aSenebis Semdeg. amitom am 
wyalsacavebis savaraudo gavlenis zonaSi myof sadgurebad 
aRebulia sadgurebi: jvari, gali da xaiSi.  

jvris wyalsacavis gavlenis zonaSi ganlagebuli 
jvrisa da xaiSis sadgurebisaTvis da galis wyalsacavis 
gavlenis zonaSi ganlagebuli galis sadgurisaTvis aseTi 
sadgur-analogebis moZebna warmoadgens garkveul siZneles, 
vinaidan jvris wyalsacavis SesaZlo gavlenis arsebobis 
gamo iseTi meteosadgurebi, rogoricaa zugdidi da mestia 
anlogad ver gamodgeba. aseve analog-sadgurebis funqciebs 
ver Seasruleben iseTi punqtebic, rogoricaa lentexi da 
cageri, romlebic ganlagebulia lajanuris wyalsacavis 
SesaZlo gavlenis zonaSi. 

yovelive amis gaTvaliswinebiT jvris, xaiSisa da 
galis sadgurebisaTvis sadgur-analogad SerCeuli iqna md. 
enguris auzis mezobeli kodoris xeobaSi ganlagebuli 
meteosadguri lata, romelic Tavisi mdebareobis 
orografiuli niSnebiT absoluturi simaRliT, 
dakvirvebebis stabilurobiTa da informaciis rigebis 
erTgvarovnebiT metnaklebad asrulebs analog-sadgurebis 
mimarT wayenebul zogad moTxovnilebebs. sadgulebi mestia, 
saCxere da saqara aRebulia Sedarebis mizniT. am 
sadgurebidan mestia ganlagebulia md. enguris auzSi, xolo 
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danarCeni sadgurebi ganlagebulia dasavleT saqarTvelos 
sxvadasxva raionebSi. 

ZiriTadi meteoelementebis da maT Soris haeris 
temperaturis cvlilebebis analizis mizniT gamoyenebuli 
iqna am sadgurebebze mravalwliani dakvirvebebis rigi. 
CamoTvlili sadgurebisaTvis Sedarebis mizniT gamoTvlili 
iqna haeris temperaturis saSualo Tviuri da wliuri 
mniSvneelobebi. am mizniT temperaturaze dakvirvebebis 
mravalwliuri rigebi gayofili iqna or nawilad: 
wyalsacavebis aSenebamde da aSenebis Semdegi 
periodebisaTvis. jvris wyalsacavis eqsploateciaSi 
gadaica 1979 wels, xolo galis wyalsacavi-1969 wels. 
Sesabamisad iqna aRebuli jvris wyalsacavisaTvis 1959-1978ww 
da 1979-1990ww,  xolo galis wyalsacavisaTvis 1937-1968ww da 
1969-1990ww periodebi.  

xudonis wyalsacavis mSeneblobis SeCerebis gamo igi 
eqsploataciaSi ar gadacemula da misi savaraudo gavlenis 
myofi xaiSis meteosadgurebisaTvis haeris temperaturaze 
dakvirvebebis rigebis aseTi saxiT dayofa ver moxerxda. am 
sadgurisaTvis arsebobs dakvirvebebis erTi mTliani rigi 
(1937-1988ww), 

Cveni mizania ganisazRvros pirvel miaxloebaSi Tu 
rogori gavlena moaxdina jvris, galisa da xudonis 
wyalsacavebma ganlagebuli raionebis klimatze kerZod da 
mTeli regionis klimatze zogadad. amasTanave saWiroa xazi 
gaesvas im garemoebas, rom dakvirvebebis aTi- da 
Tormetwliani periodebi raionSi wyalsacavis gavleniT 
ganpirobebuli klimatis (kerZod, haeris temperaturis) 
cvlilebebis dasadgenad ar aris sakmarisi, magram radganac 
meti xangrZlivobis periodi ar gagvaCnia, gamoyenebulia 
aRniSnuli periodebis arsebuli xangrZlivoba, unda 
aRiniSnos, rom “sivrculi sxvaobebis” meTods SeuZlia 
gamoavlinos dakvirvebaTa rigebis erTgvarovnebis darRveva 
mxolod im SemTxvevaSi, rodesac am darRvevis sidide 
sWarbobs am sxvaobaTa bunebriv cvlilebebs droSi da 
sivrceSi, 
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mraval wyalsacavze dakvirvebebis masalebis 
safuZvelze dadgenili iqna haeris temperaturebis 
sxvaobebis bunebrivi klimaturi cvlilebebis sazRvrebi 
(romlebic gansazRvruli iqna “mcocav sxvaobaTa” meTodiT), 
romlebmac Seadgines saSualo dRe-Ramuri 
temperaturisaTvis 0.50 da naklebi, saSualo maqsimaluri da 
minimaluri (eqstremaluri) temperaturisaTvis ki 0.3-0.50 
rigebis xangrZlivobasTan damokidebulebiT (0.3 mokle da 
0.5 grZeli, 20 welze meti rigebisaTvis). 

ocwliani da ukanaskneli aTwliani dakvirvebebis 
periodebisaTvis haeris temperaturis saSualo Tviuri da 
wliuri gamoTvlili mniSvnelobebis gamoyenebiT 
CamoTvlili periodebisaTvis agebuli iqna saSualo Tviuri 
(wliuri) temperaturebis ganawilebis grafikebi. grafikebi 
agebuli iqna yvela gansaxilveli meteosadgurisaTvis. 
ganvixiloT TviTeul sadgurze wlis ganmavlobaSi haeris 
temperaturis saSualo Tviuri mniSvnelobebis svla ( nax. 
15,16,17,18,19). 

sadgur zugdidSi saSualo Tviuri temperature 
ukanaskneli 12 wlis (1979-1990ww) ganmavlobaSi aRmoCnda 
ianvarSi - 0.10, ivnisSi - 0.20, agvistoSi – 0.40, seqtemberSi – 
0.50, oqtomberSi – 0.30-iT maRla, xolo noemberSi, martSi, 
aprilSi, ivlisSi 0.10-iT, TebervalSi-0.30-iT, 
dekemberSi,maisSi – 0.20-iT dabla wina 20 wlian (1959-1978ww) 
periodTan SedarebiT. saSualo Tviuri temperaturebis 
sxvaoba wyalsacavis Sevsebamde da Sevsebis Semdegi 
ocdaTormetwliani periodis ( 1959-1990ww) temperaturebTan 
Sedareba aseve umniSvneloa. zogierT TveebSi maTi 
mniSvnelobebi emTxveva erTmaneTs, xolo gansxvavebis 
arsebobis SemTxvevaSi sxvaobebi ar aRemateba 0.2-0.30 da 
erTnairi amplitudiT xasiaTdeba rogorc matebis, ise 
klebis mxriv. mTlianad ki wyalsacavis Sevsebis Semdegi 
periodisaTvis saSualo wliuri temperaturis mniSvneloba 
toli   aRmiCnda    wyalsacavis   Sevsebamde (da   agreTve  
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nax. 18 haeris temperaturis wliuri svla sadgurebSi: 
       xaiSi (1), jvari(2) 
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nax. 19 haeris temperaturis wliuri svla sadgur 
       galSi 

dakvirvebis mTeli periodisaTvis-1959-1990ww) arsebuli 
saSualo wliuri temperaturis mniSvnelobisa-13.80. 

sadgur jvarSi ukanaskneli 10 wlis ganmavlobaSi (1978-
1988ww) aseve ar SeimCneva haeris temperaturis saSualo 
Tviuri mniSvnelobebis arsebiTi cvlileba. rogorc 
saTanado cxrilidan Cans, ianvarSi, maisSi, ivnisSi, 
seqtemberSi ukanaskneli 10 wlis Sesabamisi temperaturis 
mniSvneloba maRalia, xolo danarCen TveebSi dabalia wina 
oci wlis periodis Sesabamis mniSvnelobebze. temperaturis 
mniSvnelobebs Soris gansxvavebis sidide maqsimaluria 
martSi, aprilSi-0.60, seqtemberSi da noemberSi-0.50. amasTan, 
saSualo wliuri temperature ukanaskneli 12 wlis 
ganmavlobaSi wina 20 wliani periodis saSualo wliur 
temperaturasTan SedarebiT daeca 0.20-iT. aqve unda 
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aRiniSnos, rom oqtomber-dekemberSi sadgur jvarSi 
wyalsacavis aSenebis Semdeg aRiniSna temperaturis 
SedarebiT dabali mniSvnelobebi wina periodTan SedarebiT, 
rac ar Seesabameba wyalsacavSi mimdinare siTburi 
procesebis dinamikis fizikur arss. magram rogorc 
adgilobrivi qarebis (gansakuTrebiT ki fionebis) reJimuli 
maxasiaTeblebis analizi gviCvenebs, sadgur jvarSi maTi 
gavleniT, (kerZod, CrdiloeTis moimarTulebis fionebis-
siTbos am damatebiTi wyaros zemoqmedebiT), haeris 
miwispira fenis temperatura ufro mkveTrad izrdeba, vidre 
wylis zedapiris temperatura, raca konkretul 
gamovlinebas poulobs wyalsacavis gamagrilebel efeqtSi.  

es movlena wlis mTeli periodis (seqtemberi-
oqtomberi-marti) ganmavlobaSi gansakuTrebiT mkveTrad 
aris gamoxatuli sadgur xaiSSi, sadac adgili aqvs 
aRmosavleTis mimarTulebis fionebs. amave process 
aRrmavebs Savi zRvis siaxlovec. es anomaluri movlena, e.i. 
jvris wyalsacavis gamacivebeli gavlena wlis civ 
periodSi xaiSis raionze obieqturi kanonzomierebis rols 
TamaSobs: amas adasturebs Cvens mier gamoTvlili  

mniSvnelobebi ori toli xangrZlivobis mqone 
periodisaTvis: 1964-1973ww da 1978-1987ww. 

rogorc cxrilSi 17 moyvanili gamoTvlis Sedegebi 

gviCvenebs,  mniSvnelobebis Sidawliuri ganawilebis 
xasiaTi TiTqmis ar icvleba sxva periodTan SedarebiT. 
absoluturi simaRlis zrdasTan erTad wyalsacvis 
gamacivebeli gavlenis xangrZlivoba da sidide matulobs, 
rac ganpirobebulia wyalsacavis mdnari Tovl-myinvaris 
wylebiT kvebis specifikur Taviseburebebze. 

sadguri xaiSi ganlagebulia jvris wyalsacavis zemoT. 
am punqtSi 12 wlis ganmavlobaSi haeris saSualo 
temperaturis mniSvneloba 20 welTan SedarebiT ar 
Secvlila da igi orive periodisaTvis tolia 10.60-is. 

Tu ganvixilavT xaiSSi saSualo Tviuri 
temperaturebis wliur msvlelobas (nax. 15), aRmoCndeba, rom 
jvris wyalsacavis aSenebis Semdegi 12-wliani 
periodisaTvis (1978-1990ww) haeris temperaturis saSualo 
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Tviuri mniSvneloba noember-Tebervlis ganmavlobaSi 
naklebia (0.1-0.00-iT), martSi da aprilSi tolia, xolo mais-
oqtomberSi metia (0.1-0.40) wyalsacavis aSenebamde aRebuli 
20 wliani periodis Sesabamis temperaturebTan SedarebiT. 
amasTan, saSualo wliuri temperature ukanaskneli 12 wlis 
ganmavlobaSi ar Secvlila wina 20 wliani periodis 
saSualo wliur temperaturasTan SedarebiT: igi orive 
periodisaTvis Seadgens 10.50-s. 

sadgur mestiaSi wlis Tbili periodi iwyeba erTi 
TviT gvian danarCen punqtebTan SedarebiT. haeris saSualo 
Tviuri temperatura oqtomber-aprilSi ukanaskneli 12 wlis 
ganmavlobaSi dabalia 0.1-0.50-iT, xolo mais-seqtemberSi 
maRalia 0.3-0.0-iT wina 20 wlian pwriodTan SedarebiT. 
dekemberSi es sxvaoba aRwevs 1.30-s. am punqtSi saSualo 
wliuri temperatura ukanaskneli 12 wlis ganmavlobaSi 0.10-
iT daeca wina periodis (20 weli) saSualo wliur 
twmpwraturasTan SedarebiT (5.8 da 5.70 sesabamisad), Tumca 
es garemoeba garkveul eWvs badebs, radganac 0.10 
warmoadgens temperaturis gazomvis sizustis zRvars. 

ramdenadme sxvanairi suraTia sadgur saqaraSi: noember-
martis ganmavlobaSi t12<t20 (maqsimumiT dekemberSi-0.50 

damartSi-0.60), xolo aprilSi, ivnisSi, agvistoSi, 
seqtemberSi da oqtomberSi t12>t20 (maqsimumiT maisSi 0.60) 
garda ivlisisa: ivlisSi t12 metia 0.40-iT t20-ze. rac Seexeba 
saSualo wliur temperaturas, igi ukanaskneli 12 wlis 
ganmavlobaSi wina 20 wlis saSualo wliur temperturasTan 
SedarebiT daeca 0.20-iT. magram am punqtSi ar dasturdeba 
temperaturis cvlilebis aseTi gamokveTili wliuri svla, 
rogorc enguris auzis danarCen punqtebSi. am punqtSi 
ukanaskneli12 wlis ganmavlobaSi saSualo Tviuri 
temperaturais mniSvnelobis 0.1-0.20-iT aweva an daweva wina 
20 wlian temperaturasTan SedarebiT ar aris stabiluri.  

ukanaskneli 32 wlis (1959-1990ww) ganmavlobaSi haeris 
temperaturis wliuri svlis analizi gviCvenebs, rom yvela 
gansaxilvel punqtSi gamoCnda anomaluri wlebi, miuxedavad 
imisa, rom am sadgurrebSi (gansakuTrebiT sagurebze 
zugdidi da mestia) saSualo wliuri temperaturis 
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mniSvnelobebi mkveTrad gansxvavdeba erTmaneTisagan. garda 
amisa, temperaturis eliuri svla32 wlis ganmavlobaSi 
yvela punqtSi sakmaod kargad emTxveva erTmaneTs. 

logikuria mtkiceba imisa, rom ukanaskneli 12 wlis 
ganmavlobaSi saSualo wliuri temperaturis 
mniSvnelobebis dacema ganpirobebulia jvris wyalsacavis 
gavleniT. xudonis wyalsacavis Sevsebis SemTxvevaSi 
seiZleba vivaraudoT (rac dasturdeba saTanado 
gamoTvlebis Sedegad), rom saiSSi temperaturis cvlilebis 
arsebul sidideebs daemata xudonis wyalsacavis efeqtic, 
e.i. moxdeba haeris temperaturis ufro meti daweva. 

galis wyalsacavisaTvis, romelic eqsploataciaSi 
gadaeca 1969 wels, haeris temperature  da sxva 
meteoelementebis saSualo tviuri mniSvnelobebi 
gamoTvlili iqna ori (1913-1968ww da 1969-1992ww) 
periodisaTvis. pirveli periodis xangrZlivoba 56 wels, 
meore periodisa ki-24 wels. haerts temperaturis saSualo 
Tviuri mniSvnelobebi t1 da t2 periodebisaTvis mocemulia 
cxrilSi 18. amave cxrilSi ori periodisaTvis moyvanilia 

saSualo kvadratuli gadaxrebi ϭ1, ϭ2, saSualo 

ariTmetikuli standartuli vdomilebebi μ1, μ2, saSualo 

kvadratuli gadaxris saSualo kvadratuli cdomilebebi ϭS1, 

ϭ S2, fardobiTi cdomilebebi  D1, D2, variaciis koeficientis 

gansazRvris cdomilebebi ϭA1S1, ϭ A2S2, eqscesebi E1, E2, eqscesis 
cdomilebebi ϭE, agreTve A da B-s, mniSvnelobebi. romlebic 
gamoTvlilia Semdegi formulebiT: 

           (6.2) 
rogorc am cxrilSi ori periodisaTvis haeris 

temperaturis saSualo Tviuri da wliuri mniSvnelobebis 
sxvaobebis analizidan Cans, galis wyalsacavis aSenebis 
Semdeg mTeli wlis ganmavlobaSi garda ivlis-agvistosa da 
dekembrisa, adgili aqvs saSualo Tviuri temperaturis 
mniSvnelobebis zrdas. zrdis maqsimumi aRniSnulia ivlisSi. 
mTlianad ki galis wyalsacavisaTvis eqsploataciaSi 
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gadacemis Semdeg saSualo wliuri temperaturis 
mniSvneloba sadgur galSi gaizarda 0.20-iT. 

cxrilSi 19-21 moyvanilia sxvadasxva periodisaTvis 
gamoTvlili temperaturis saSualo Tviuri mniSvnelobebi 
gansaxilvel (zugdidi, jvari, xaiSi, lata, saqara, saCxere) 
punqtebSi. 

cxrilSi 19 mocemulia jvari-xaiSis raionisaTvis 
haeris fardobiTi cvlilebebis (udidesi, umciresi) 
sidideebi, xolo cxrilSi 21-sxvadasxva periodisaTvis amave 
punqtebSi gamoTvlili naleqebis sasualo Tviuri da 
wliurijamebis sidideebi. 

rogorc saTanado masalis analizi gviCvenebs, qaris 
saSualo wliuri siCqare sadgur zugdidSi praqtikulad 
mudmivia rogorc ukanaskneli 12 wliani periodis, ise wina 
20 wliani da 32 wliani periodebisaTvis. igi Seadgens 1.2-
1.3m/wm-s, rac miuTiTebs saerTod zugdidis raionSi qarebis 
dabal mniSvnelobebze. qaris siCqaris saSualo Tviuri 
mniSvnelobebi wlis ganmavlobaSi umniSvnelo semcirebas 
ganicdian Semodgomaze da aseve umniSvnelo matebas 
gazafxulze, es gansxvavebebi ar aRemateba 0.2-0.3m/wm rogorc 
zrdis, ise Semcirebis mxriv. 

sadgur jvarze (nax. 19) aRiniSneba qaris SedarebeiT 
maRali saSualo wliuri siCqareebi (3.7-4.5m/wm). amasTanave 
qaris saSualo Tviuri siCqareebi xasiaTdebian mkafiod 
gamokveTili wliuri svliT: maqsimumiT zamTarSi (6.2-7.5m/wm) 
da minimumiT (0.9-0.6m.wm) zafxulSi, rac aixsneba zamTris 
periodSi Zlieri CamonadeniTa da Crdlio-dasavleTis 
rumbebis qarebis siWarbiT. mkveTrad gamosaxuli wliuri 
svliT xasiaTdebian qaris saSualo Tviuri siCqareebis 
sidideebi yvela sami periodisaTvis: ukanaskneli 10 wliani 
da wina 20 da 30 wliani periodisaTvis. 

amasTanave yvela sadgurze, garda zugdidisa, 
ukanaskneli 12 wlis ganmavlobaSi aRiniSneba qaris 
saSualo Tviuri siCqaris mniSvnelobebis Semcirebis 
tendencia, Tumca sadgurze xaiSi, mestia, saqara da saCxere 
qaris siCqaris wliuri svla diametralurad ewinaaRmdegeba 
sadgur jvarze saSualo siCqaris wliur svlas, sadac misi  
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maqsimumi modis sadgur jvrisagan gansxvavebiT wlis Tbil, 
xolo minimum-civ periodze. 

qaris saSualo siCqareebis gansxvavebis sididem 
ukanaskneli 12 da wina 20 wlis ganmavlobaSi Seadgina: 
jvarSi-1.1m/wm, xaiSSi-0.3m/wm, mestiaSi-0.5m/wm, saqaraSi-0.9m/wm, 
saCxereSi-0.7m/wm, e.i. ukanaskneli 12 wlis ganmavlobaSi 
adgili hqonda qaris saSualo siCqareebis semcirebas. 

es movlena SeiZleba axsnili iqnes ukanaskneli 12 wlis 
ganmavlobaSi arsebuli zogadcirkulaciuri faqtorebis 
TaviseburebebiT, magram sadgur jvarSi qaris siCqaris ufro 
mniSvnelovan Sesustebas aqvs sxva mizezic, saxeldobr, 
wyalsacavis SevsebiT ganpirobebuli xeobis profilis 
cvlilebasTan dakavSirebiT mTa-xeobebis qarebis 
Sesustebas. wyalsacvis Sevsebis Sedegad gansxvavebis 
Semcirebas mohyva mTa-xeobis qarebis kleba, ramac Tavisi 
asaxva hpova misi wliuri svlis grafikze. 

axla ganvixiloT yvela eqvs sadgurze qaris siCqaris 
saSualo msvleloba 32 wlis ganmavlobaSi (cxr. 16). sadgur 
mestiaSi, xaiSsi, qaris siCqaris saSualo Tviuri 
mniSvnelobebi wlis pirvel naxevarSi monotonurad 
izrdeba, xolo meore naxevarSi aseve monotonurad 
mcirdeba. sadgur saqaraSi da saCxereSi qaris maqsimalur 
mniSvnelobebs adgili aqvs gazafxulis periodSi, 
minimalur mniSvnelobebs-zamTris periodSi. sadgur 
zugdidSi da jvarSi qaris saSualo Tviuri mniSvnelobebis 
absoluturi minimumi aRiniSneba ivlis-agvistoSi, sadgur 
jvarSi qaris saSualo Tviuri siCqareebiwlis pirvel 
naxevarSi monotonurad mcirdeba.sadgur galSi qaris 
saSualo Tviuri da wliuri mniSvnelobebis sidide da maTi 
statistikuri maxasiaTeblebi galis wyalsacavis aSenebamde 
da aSenebis Semdeg (1969w) mocemulia cxrilSi 24. 
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nax. 20. qaris siCqaris wliuri svla sadgurebSi xaiSi, 

jvari, gali 
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cxrili 21 
jvari-xaiSis raionSi haeris temperaturis cvlileba 

T v e 
parametri 

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

saSualo 
Tviuri 

-0.4 1.4 5.0 10.6 15.0 18.0 20.7 20.7 16.8 11.0 6.0 1.5 

saS. kvadr. 
gadaxra 

2.0 2.1 1.9 1.7 1.2 1.2 1.2 1.4 1.6 1.6 1.6 1.8 

udidesi 4.4 5.6 7.6 14.0 17.4 20.0 20.1 23.0 19.2 14.9 9.9 4.2 

umciresi -4.4 -5.9 2.4 12.7 12.9 16.2 18.8 17.7 14.3 7.8 2.4 -1.6 

sxvaoba 8.0 11.5 5.4 6.8 4.5 4.2 4.0 5.3 4.3 7.1 7.5 5.8 

SesaZlebeli
efeqti 

-0.2 -1.8 -1.2 -0.8 0.6 0.1 0.3 0.5 0.9 -0.3 -0.6 -0.6 

 
 
 

xrili 22 
jvari-xaiSis raionSi fardobiTi tenianobis cvlileba 

 
T v e 

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

saSualo 
Tviuri 

82 78 73 70 73 74 85 78 78 80 83 85 

saS. kvadr. 
gadaxra 

11 13 8 10 7 9 6 10 7 10 12 9 

udidesi 95 92 81 80 80 82 81 84 85 88 93 93 
umciresi 75 65 65 60 66 64 69 64 71 67 68 76 
sxvaoba 20 27 16 20 14 18 12 20 14 21 25 17s 
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nax. 21 naleqebis raodenobis wliuri svla sadgurebSi 

xaiSi (1) da jvari (2) 
rogorc cxril 24-Si moyvanili monacemebidan Cans, 

galis wyalsacavis  aSenebis Semdegi periodisaTvis qaris 
saSualo Tviuri mniSvnelobebi Semcirda 0.1m/em (agvisto)-
0.5m/wm (marti), xolo wliuri mniSvneloba Semcirda 0.3m/wm-
iT. qaris siCqaris saSualo Tviuri mniSvnelobebis 
maqsimaluri Semcireba aRiniSneba wlis civ (oqtomberi-
aprili), xolo minimaluri-Tbil periodSi (0.1-0.2m/wm). 
sadgue galSi qaris saSualo Tviuri mniSvnelobebis 
wliuri msvleloba analogiuria misi msvlelobisa sadgur  

cxrili 23 
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naleqebis saSualo Tviuri mniSvnelobebi,  
gamoTvlili sxvadasxva periodisaTvis, mm   

T v e peri 
odi 

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

zugdidi 

1979-90 1971 170 125 131 141 123 220 194 178 155 178 196 162 

1958-78 1752 124 142 128 133 104 185 158 186 143 147 123 179 

1959-90 1974 151 144 151 144 118 212 183 202 157 169 159 184 

jvari 

1979-90 2369 201 142 164 182 169 206 330 257 187 168 211 152 

1958-78 2154 160 160 168 160 158 209 169 226 180 198 145 221 

1959-90 2161 167 249 161 162 156 201 224 228 176 183 161 193 

xaiSi 

1979-90 1363 156 69 72 107 82 129 102 104 100 123 180 139 

1958-78 1190 111 89 93 85 80 104 86 90 100 113 92 147 

1959-90 1254 128 82 85 93 80 113 92 95 100 117 125 144 

mestia 

1979-90 1001 71 46 52 92 84 120 100 92 86 82 96 80 

1958-78 959 63 54 66 81 89 95 89 104 80 92 65 81 

1959-90 971 66 60 60 85 88 104 93 99 82 88 76 81 

saqara 

1979-90 1332 180 113 100 97 76 102 84 72 80 107 158 163 

1958-78 1279 124 131 105 91 73 100 68 70 90 120 120 177 

1959-90 1290 145 124 103 93 74 100 74 70 86 115 134 172 

saCxere 

1979-90 1001 91 60 56 85 88 106 93 85 75 84 100 78 

1958-78 930 68 72 57 74 84 89 72 74 83 91 68 98 

1959-90 955 70 68 57 78 85 98 80 78 80 88 80 90 

gali 

1913-80 1493 117 106 116 117 103 160 158 132 138 127 109 110 

1969-90 1727 124 115 129 135 125 185 171 150 139 154 145 157 

1913-92 1396 118 110 123 123 104 169 160 133 139 137 120 123 
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zugdidSi: maqsimumiT gazafxulis TveebSi (1.2-1.4m/wm) da 
minimumiT Semodgomis TveebSi (0.6m/wm). 

amrigad, SeiZleba gakeTdes daskvna imis Sesaxeb, rom 
sadgurebSi xaiSi, mestia, saqara da saCxere qaris sCqaris 
wliuri svla diametralurad ewinaaRmdegeba qaris 
saSualo siCqaris wliur svlas sadgurebSi gali da 
zugdidi. 

naleqebis saSualo wliuri mniSvnelobebi (jamebi) 
ukanaskneli periodis (wyalsacavis Svsebis Semdegi 
periodi) ganmavlobaSi wina periodTan SedarebiT gaizarda 
zugdidSi 227, jvarSi-215, xaiSi-158, saCxexereSi-67, mestiaSi-
34, galSi-288mm-iT, Tveebis mixedviT sadgur galSi 
wyalsacavis eqsploataciaSi gadacemis Semdeg naleqebis  
saSualo Tviuri jamebi gaizarda 11mm-dan (seqtemberi) 41mm-
mde (dekemberi). 

cxrilSi 25 mocemulia naleqebis saSualo Tviuri da 
wliuri jamebi da maTi statistikuri maxasiaTeblebi 
sadgur galSi wyalsacavis aSenebamde da aSenebis Semdegi 
periodisaTvis (agreTve dakvirvebis mTeli periodisaTvis, 
1913-1992ww). 

haeris fardobiTi tenianobis saSualo Tviuri da 
wliuri mniSvnelobebi jvris wyalsacavis aSenebis Semdeg 
wina periodTan SedarebiT saSualod gaizarda. magaliTad, 
fardobiTi tenianobis wliuri mniSvnelobebi jvris 
wyalsacavis eqsploataciaSi gadacemis Semdegi 
periodisaTvis gaizarda zugdidSi_1%-iT, jvarSi_9%, 
xaiSSi_1%, mestiaSi_3%, saqaraSi_2%-iT. saCxereSi igi darCa 
ucvleli. sadgur galSi fardobiTi tenianobis saSualo 
Tviuri da wliuri sidideebi da maTi statistikuri 
maxasiaTeblebi galis wyalsacavis eqspluataciaSi 
gadacemamde da gadacemis Semdegi periodebisaTvis 
ocemulia cxrilSi 26. 

rogorc am cxrilidan Cans, 9Tvis ganmavlobaSi galis 
wyalsacavis aSenebis semdeg fardobiTi tenianobis 
saSualo Tviurma sidideebma moimata 1%-dan (ivlisi) 8%-mde 
(ianvari).   fardobiTi    tenianobis    saSualo    wliuri  
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nax. 22. fardobiTitenianobis wliuri svla punqtebSi: 

xaiSi (1), jvari (2), gali (3) 

158



mniSvnelobebi galis wyalsacavis eqsploataciaSi gadacemis 
Semdegi periodisaTvis gaizarda 3%-iT. haeris absoluturi 
tenianoba (wylis orTqlis drekadoba, cxrili 27) aseve 
gaizarda yvela punqtSi, xaiSis gamoklebiT, sadac igi 
darCa ucvleli da Tu yvela punqtSi es zrda meryeobda 
0.1_0.5hpa-s farglebSi, jvarSi ki man miaRwia 0.8hpa-s. 

sadgur galSi wyalsacavis aSenebis Semdeg wylis 
orTqlis drekadobis saSualo Tviuri da wliuri 
mniSvnelobebi gaizarda. saSualo Tviuri mniSvnelobebi 
seqtembridan maisis CaTvliT gaizarda 0.2hpa-dan (maisi) 
1.0hpa-mde (aprili), zafxulis TveebSi adgili aqvs 
Sebrunebul movlenas: wylis orTqlis drekadobis 
sidideebi zafxulis yvela TveebSi da dekemberSi Semcirda 
0.3hpa-dan (dekemberi) 1.3hpa-mde (ivnisi). wylis orTqlis 
drekadobis saSualo wliuri mniSvneloba galis 
wyalsacavis eqspluataciaSi gadacemis Semdgomi 
periodisaTvis gaizarda 2.0hpa-iT. 

gansakuTrebul interess warmiadgens galis 
wyalsacavis avtonomiuri gavlenis Sefaseba (jvris 
wyalsacavis gavlenis gareSe) garemos klimatur 
maxasiaTeblebze punqt galSi. am sakiTxis dadebiTi gadaWra 
moxerxda punqt galSi ZiriTad klimatwarmomqmnel 
meteoelementebze dakvirvebaTa rigebis or periodad 
dayofiT: 1913-1968ww da 1968-1978ww. 1978wlis Semdeg miRebuli 
informacia mxedvelobaSi ar iqna miRebuli, vinaidan 1978 
wlis Semdegi periodisaTvis am meteoelementebis 
sidideebze ukve garkveul gavlenas axdenda jvris 
wyalsacavi, romelic eqsluataciaSi gadaeca 1979 wels. 
cxrilSi 28 mocemulia meteoelementebis saSualo 
mniSvnelobebi sadgur galSi aRebuli ori periodisaTvis. 
es sidideebi Tavisufalia jvris wyalsacavis gavlenisagan. 

rogorc am cxrilSi moyvanili informaciis analizidan 
Cans, haeris temperaturis saSualo Tviuri mniSvnelobebi 
Teberval-oqtomberSi (ivnisis garda) saSualo gaiazrda 0.2-
is 1.80-iT (maqsimumiT Teberval-aprilSi), xolo
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-ianvarSi Semcirda 0.3-0.60-iT. gal wyalsacvis aSenebis 
Semdeg haeris  temperaturis  saSualo wliurma 
mniSvnelobam moimata 0.40-iT. aRsaniSnavia is garemoeba, rom 
galis wyalsacavis aSenebis Semdeg wylis orTqlis 
drekadobisa da fardobiTi tenianobis saSualo wliurma 
sidideebma moimata Sesabamisad 0.2hpa-iT da 0.8%-iT wylis 
orTqlis drekadobis  saSualo Tviuri mniSvnelobebi wina 
periodTan SedarebiT yvela TveSi (garda ivnisisa da 
dekembrisa) gaizarda 0.1-0.9hpa-s farglebSi. ivnisSi da 
dekemberSi igi Semcirda 0.4-1.0hpa-s sazRvrebSi.  

qaris siCqaris saSualo Tviuri mniSvnelobebi galis 
wyalsacavis eqsploataciaSi gadacemis Semdegi 
periodisaTvis wina periodTan SedarebiT yvela TveSi 
Semcirda 0.3-0.6m/wm-is farglebSi, xolo qaris siCqaris 
saSualo wliurma mniSvnelobam wina periodTan SedarebiT 
daiwia 0.4m/wm-iT. rac Seexeba naleqebis raodenobas, igi wina 
periodTan SedarebiT Semcirda 17mm-iT. 

 amrigad, “sivrcul sxvaobaTa” meTodis gamoyenebiT 
jvrisa da galis wyalsacavebis garemos klimatur 
maxasiaTeblebze gavlenis xarisxis raodenobrivi Sefasebis 
Sedegad SeiZleba gakeTdes Semdegi daskvnebi: 

1. wyalsacavebis aSenebis Semdeg yvela ganxilul 
punqtSi adgili aqvs haeris temperaturis saSualo wliuri 
mniSvnelobis Semcirebas (galis garda). sadgur galSi 
adgili aqvs am maxasiaTeblis zrdas. 

2. qaris saSualo wliuri siCqare aseve Semcirda. 
arsebiTi Semcireba aRiniSna jvarSi (1.1m/wm). sadgur galSi 
qaris saSualo wliuri siCqare wina periodTan SedarebiT 
Semcirda 0.3-0.4m/wm-iT.  

3. naleqebis saSualo wliuri raodenoba yvela 
periodSi gaizarda 11mm-dan (mestia) 288-mde (gali). naleqebis 
wliuri jamebis udidesi zrda aRiniSna sadgur galSi-288mm, 
jvarSi-215 da zugdidSi-227mm. sadgur galSi naleqebis 
Tviuri jamebis udidesi zrda aRiniSna dekemberSi (41mm), 
umciresi ki – seqtemberSi (1mm). 

aqedan unda aRiniSnos, rom sadgur galSi jvris 
wyalsacavis aSenebamde (1979w) naleqebis saSualo wliurma
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mniSvnelobebma ara Tu moimata (rasac adgili aqvs jvris 
wyalsacavebis aSenebis Semdeg), aramed galis wyalsacavis 
gavleniT Semcirda 7.6mm-iT wina periodTan SedarebiT e.i. 
naleqebis wliuri jamis zrda galSi gamowveulia jvris 
wyalsacavis gavleniT. 

4. haeris fardobiTi tenianobis saSualo wliurma 
mniSvnelobebma gansaxilvel punqtebSi moimata 1-9%-iT. 
sadgur galSi igi gaizarda 0.8%-iT (galis wyalsacavios 
aSenebis Semdeg) da 3%-iT jvris wyalsacavis aSenebis 
Semdeg. udidesi zrda aRiniSna jvarSi-9%. 

sadgur galSi jvris wyalsacavis aSenebis Semdeg 
fardobiTi    tenianobis   saSualo   Tviuri 
mniSvnelobebis  maqsimaluri   zrda  a RiniSna  ianvarSi –
8%, minimaluri ki –noemberSi -0.2%; xolo ivnisSi, 
seqtemberSi da oqtomberSi fardobiTi tenianoba Semcirda 
wina periodTa SedarebiT 1.4-2.2%-iT. 

5. wylis orTqlis drekadobis saSualo wliuri 
mniSvnelobebis sididem moimata yvela punqtSi. udidesi 
zrda aRiniSna sadgur jvarSi – 0.8hpa. sadgur galSi wylis  
orTqlis drekadobis wliurma mniSvnelobam moimata 
mxolod 0.2hpa-iT. wylis orTqlis drekadobis saSualo 
Tvurma sididem jvris wyalsacavios aSenebis Semdeg galSi 
maqsimalurad moimata zafxulis TveebSi (0.8-1.0hpa); 
minimaluri zrda aRiniSna seqtemberSi – 0.4hpa; 
ivnisSi,ivlisSi da dekemberSi wylis orTqlis drekadobois 
Semcireba aRiniSna wina periodTan SedarebiT 0.3-0.5hpa 
farglebSi. 

amrigad jvrisa da galis wyalsacavebis aSenebisa da 
maTi erToblivi zemoqmedebis Sedegad klimatis cvlileba 
gamoixata temperaturis da qaris siCqaris SemcirebaSi; 
regionis sxva punqtebSi wyalsacavebi SesamCnev gavlenas 
ver axdens. 

 xaiSis raionSi xudonis wyalsacavis aSenebis 
SemTxvevaSi klimatis cvlileba sadgur xaiSSi iqneba ufro 
Zlieri, vinaidan sadguri xaiSi praqtikulad ganlagebulia 
xudonis nagulisxmevi wyalsacavis sanapiroze. amasTanave. 

165



c
x
r
il

i 
27
 

w
yl

is
 o

r
T
ql

is
 d

r
ek
ad

o
b
is

 s
aS

u
al

o
 T

vi
u
r
i 

d
a 
w
l
iu

r
i 

mn
iS

vn
el

o
b
eb

i 
 

d
a 
ma
T
i 

s
t
at

is
t
ik
u
r
i 

ma
x
as

ia
T
eb

l
eb

i 
s
ad

g
u
r
 g

al
S
i 

w
ya
l
s
ac

av
is

  
aS

en
eb

am
d
e 
d
a 
aS

en
eb

is
 S

em
d
eg

, 
(h
pa
) 

T
 v
 e
 

pe
r
io

d
i 

pa
r
a 

me
t
r
i

I 
II
 

II
I 

IV
 

V
 

V
I 

V
II
 

V
II
I 

IX
 

X
 

X
I 

X
II
 

w
e 

l
i 

e 1
 

6.
0 

6.
0 

7.
0 

10
.0

14
.0
 

19
.0
 

22
.0
 

22
.0
 

18
.0

15
.0

9.
0 

8.
0 

12
.8
 

ϭ 1
 

2.
00

2.
04

2.
54
 

2.
50

2.
49
 

1.
21
 

8.
31
 

5.
58
 

3.
29

2.
44

2.
41
 

0.
86
 

5.
19
 

μ 1
 

0.
33

0.
34

0.
40
 

0.
41

0.
40
 

0.
19
 

0.
87
 

0.
92
 

0.
53

0.
40

0.
40
 

0.
14
 

0.
90
 

ϭ S
1 

0.
24

0.
24

0.
30
 

0.
29

0.
29
 

0.
14
 

0.
62
 

0.
68
 

0.
36

0.
28

0.
28
 

0.
10
 

0.
67
 

D
1 

5.
45

5.
86

6.
33
 

4.
22

2.
84
 

1.
02
 

4.
03
 

4.
25
 

2.
94

8.
08

4.
23
 

1.
82
 

8.
24
 

C 1
 

0.
33

0.
32

0.
37
 

0.
26

0.
17
 

0.
06
 

0.
25
 

0.
26
 

0.
18

0.
19

0.
26
 

0.
11
 

0.
47
 

A
S1
 

-2
.2
2
-2
.9
7

-2
.0
5 

-3
.0
9

-4
.8
8

-0
.1
8 

-3
.6
1 

-3
.1
2

-4
.2
7

-3
.8
7

-3
.0
7

-0
.3
3 

-1
.6
2 

ϭA
S1
 

0.
50

0.
53

0.
58
 

0.
48

0.
43
 

0.
40
 

0.
47
 

0.
48
 

0.
44

0.
44

0.
48
 

0.
41
 

0.
69
 

E 1
 

4.
44

4.
44

2.
89
 

9.
53

25
.2
2

-0
.7
7 

11
.9
7 

9.
19
 
21
.4
1
18
.2
0

9.
37
 
-0
.2
7 

0.
67
 

ϭE
1 

0.
82

0.
82

0.
53
 

0.
81

0.
79
 

0.
78
 

0.
81
 

0.
81
 

0.
79

0.
79

0.
81
 

0.
78
 

0.
86
 

A
1 

4.
43

4.
82

4.
93
 

7.
93

13
.3
2

18
.3
7 

19
.0
8 

18
.6
7

18
.2
4
12
.7
1

8.
46
 

7.
32
 

6.
81
 

19
28
-1
96
8 

B 1
 

0.
09

0.
08

0.
10
 

0.
09

0.
05
 

0.
02
 

0.
14
 

0.
15
 
-0
.0
1

0.
01

0.
05
 

0.
01
 

0.
26
 

e 2
 

6.
70

6.
80

7.
90
 

11
.0

14
.2
0

17
.7
0 

21
.6
 

21
.5
 

18
.4

13
.5

9.
5 

7.
69
 

13
.0
 

Ϭ
2 

0.
69

0.
69

0.
71
 

2.
08

0.
96
 

3.
89
 

4.
71
 
4.
66
 

1.
32

1.
25

2.
14
 

0.
70
 

1.
06
 

μ 2
 

0.
14

0.
14

0.
15
 

0.
43

0.
20
 

0.
79
 

0.
96
 

0.
95
 

0.
27

0.
26

0.
44
 

0.
14
 

0.
22
 

ϭ S
2 

0.
10

0.
10

0.
10
 

0.
30

0.
14
 

0.
57
 

0.
69
 

0.
68
 

0.
19

0.
18

0.
81
 

0.
10
 

0.
16
 

19
69
-1
99
2 

D
2 

2.
10

2.
07

1.
84
 

3.
87

1.
36
 

4.
48
 

4.
46
 

4.
43
 

1.
46

1.
89

4.
59
 

1.
86
 

1.
69
 

166



c
x
r
il

i 
27
 

(g
ag

r
Ze
l
eb

a 
1)
 

T
 v
 e
 

pe
r
io

d
i 

pa
r
a 

me
t
r
i

I 
II
 

II
I 

IV
 

V
 

V
I 

V
II
 

V
II
I 

IX
 

X
 

X
I 

X
II
 

w
e 
 

l
i 

C 2
 

0.
10

0.
10
 

0.
03
 

0.
19

0.
07
 

0.
22
 

0.
22
 

0.
22
 

0.
07

0.
09

0.
22
 

0.
09
 

0.
08
 

A
S2
 

-0
.3
5
-0
.0
8

0.
34
 

3.
38

-0
.4
3

-3
.0
9 

-8
.9
4 

-4
.0
2

0.
27

0.
86

-3
.5
8

-0
.2
7 

-2
.7
3 

ϭA
S2
 

0.
52

0.
52

0.
51
 

0.
56

0.
51
 

0.
57
 

0.
57
 

0.
57
 

0.
51

0.
51

0.
57
 

0.
51
 

0.
51
 

E 2
 

-0
.9
4
-0
.7
7

-0
.5
5 

12
.2
8

1.
87
 

14
.9
0 

15
.0
1 

15
.8
9

-0
.3
8

-0
.3
5

13
.4
2

-0
.9
8 

8.
86
 

ϭE
2 

1.
00

1.
00

1.
00
 

1.
00

1.
00
 

1.
00
 

1.
00
 

1.
00
 

1.
00

1.
00

1.
00
 

1.
00
 

1.
00
 

A
2 

6.
17

6.
63

7.
75
 
11
.3
7

14
.2
4

19
.2
1 

21
.1
2 

21
.8
0

18
.2
0
13
.1
8

10
.8
0

7.
68
 

12
.7
4 

   
19
69
-1
99
2 

B 2
 

0.
04

0.
01

0.
01
 
-0
.0
3

0.
00
 

-0
.1
2 

0.
04
 

-0
.0
2

0.
01

0.
03

-0
.0
8

0.
00
 

0.
02
 

e 3
 

6.
4 

5.
5 

7.
2 

10
.2

14
.8
 

18
.7
 

21
.8
5 

21
.5
0

18
.2
0
13
.2
0

9.
60
 

7.
60
 

11
.6
0 

Ϭ
3 

1.
58

1.
88

20
.0
6 

2.
43

2.
05
 

1.
24
 

5.
10
 

5.
22
 

2.
71

2.
08

2.
00
 

0.
61
 

4.
13
 

μ 3
 

0.
21

0.
22

0.
27
 

0.
31

0.
26
 

0.
16
 

0.
66
 

0.
67
 

0.
34

0.
26

0.
26
 

0.
10
 

0.
55
 

ϭ S
3 

0.
15

0.
15

0.
19
 

0.
22

0.
19
 

0.
11
 

0.
47
 

0.
47
 

0.
24

0.
19

0.
18
 

0.
07
 

0.
39
 

D
3 

3.
35

3.
31

3.
74
 

3.
05

1.
83
 

0.
84
 

3.
06
 

3.
11
 

1.
89

2.
00

2.
69
 

1.
33
 

4.
63
 

C 3
 

0.
26

0.
26

0.
29
 

0.
24

0.
14
 

0.
07
 

0.
24
 

0.
24
 

0.
15

0.
16

0.
21
 

0.
11
 

0.
35
 

A
S3
 

-2
.6
8
-2
.8
0

-2
.7
6 

-1
.3
0

-8
.8
9

-0
.1
6 

3.
70
 

-3
.4
0

-4
.7
8

-3
.9
9

-3
.8
6

-0
.3
3 

-2
.4
1 

ϭA
S3
 

0.
38

0.
38

0.
39
 

0.
37

0.
33
 

0.
32
 

0.
87
 

0.
37
 

0.
83

0.
38

0.
36
 

0.
32
 

0.
44
 

E 3
 

8.
20

8.
71

7.
07
 
11
.7
5

34
.8
6

-0
.2
5 

12
.8
9 

11
.2
1

30
.4
1
20
.0
1

14
.8
8

-0
.3
0 

4.
70
 

ϭE
3 

0.
63

0.
63

0.
64
 

0.
63

0.
62
 

0.
62
 

0.
63
 

0.
60
 

0.
62

0.
62

0.
63
 

0.
62
 

0.
65
 

A
3 

5.
31

5.
51

5.
75
 

8.
86

13
.9
0

19
.7
2 

20
.8
6 

20
.7
7

18
.0
6
12
.6
8

8.
83
 

7.
44
 

8.
91
 

19
28
-1
99
2 

B 3
 

0.
00

0.
00

0.
05
 

0.
05

0.
01
 

0.
00
 

0.
02
 

0.
02
 

0.
01

0.
02

0.
03
 

0.
01
 

0.
10
 

167



ori wyalsacavis efeqti mimdebare raionis klimatis 
maxasiaTeblebze Tvisi gavlenis mxriv SeiZleba gaxdes 
mniSvnelovnad SesamCnevi arsebulTan SedarebiT. 

 wyalsacavis garemos klimatze gavlenis Sefaseba 
SeiZleba moxdes klimaturi maxasiaTeblebis saSualo 
mravalwliuri mniSvnelobebis analizis statistikuri 
meTodiT- stiudentis parametris gamoyenebiT. am mizniT 
meteorologiur elementebze dakvirvebis Sedegad miRebuli 
mravalwliuri rigi wyalsacavis gavlenis zonaSi 
ganlagebuli punqtisaTvis iyofa or nawilad: wyalsacavis 
aSenebamde da aSenebis Semdeg periodebad. 

rigis calkeuli ori nawilisaTvis saSuali 

mravalwliur mniSvnelobebs  da ; saSualo kvadratul 

gadaxrebs  da ;  gamoiTvleba formuliT: 

                         (6.3) 
romelic emorCileba stiudentis ganawilebis kanons 

Tavisuflebis xarisxiT. gamosaxulebaSi (6.3)  da 

 arian wevrTa ricxvebi rigis nawilebSi  parametris im 
mniSvnelobebis SemTxvevaSi, romlebic aRematebian Tavisi 
sididiT cxrilSi moyvanil mniSvnelobebs (Tavisuflbis 
mocemuli xarisxisa da donisaTvis). uaryofili iqneba 
hifoTeza imis Sesaxeb, rom X1 da X2 saSualebebi ekuTvnis 
erTi da igive generalur erTobliobas, e.i. Tvlian, rom 
gansazRvruli albaTobiT SeiZleba laparaki wyalsacavis 
garemos klimatze gavlenis efeqtis Sesaxeb.  

ori mezobeli punqtis metoelementebis mniSvnelobebis 
Sedarebis dros (am punqtebidan erTi ganlagebulia 
wyalsacavis gavlenis arealSi, meore ki - mis gareT) 
kriteriumi gamoiyeneba am sadgurebze arsebuli 
meteoelementebis mniSvnelobebis sxvaobebis rigebis  
mimarT. saerTo moculobis sxvaobebis rigi Cveulebrivad  
iyofa or nawilad: erT nawilSi n (wyalsacavis aSenebamde) 
da meore nawili m (wyalsacavis aSenebis Semdeg) wevrebis 
raodenobiT. 
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rigs TviToeuli nawilisaTvis gamoTvlilia saSualo 
mniSvnelobebi da sxvaobebis saSualo kvadratuli 
gadaxrebi. n-isa da m-is P3-is SeuRlebebisaTvis 
ganisazRvreba tmaq. mniSvneloba. Tuki aRmoCnda, rom saTanado 
cxrilidan aRebuli tkrit. mniSvnelobebi aRematebian tmaq.-s,  
maSin rigi erTgvarovania, e.i. meteoelementebis sidideebze 
wyalsacavis gavlena ar aRiniSneba. Tuki tkrit.<tmaq., maSin 
meteoelementebis rigebis erTgvarovneba darRveulia, rac 
gamowveulia wyalsacavis gavleniT. haeris temperaturisa da 
sxva klimaturi, maxasiaTeblebis mniSvnelobebi drois 
ganmavlobaSi ganicdian bunebriv cvlilebebs, rac 
gamoixateba maT bunebriv svlaSi. wyalsacavebi Tavisi 
gavleniT arRveven meteorologiuri  elementebis bunebriv  
aRiniSna, amis Sedegad dakvirvebaTa mravalwliuri rigebi 
xdebian araerTgvarovani. temperaturis rigebis 
araerTgvarovnebis Semowmeba Cvens mier Catarebuli iqna 
stiudentis kriteriumis gamoyenebiT. gaanalizebuli iqna 
saSualo temperaturis rigebi punqtebSi xaiSi, jvari da 
gali, romlebic ganlagebulia jvrisa da galis 
qyalsacavebis gavlenis zonaSi. 

temperaturis rigi sadgur xaiSSi xasiaTdeba sadguris 
gadatanasTan dakavSirebuli araerTgvarovnebiT, magram amis 
garda, mkacrad gamoirCeva haeris temperaturis rigebis 
araerTgvarovneba, ganpirobebuli jvris wyalsacavis 
arsebobiT. es kargad Cans xaiSis monacemebis SedarebiT 
latis monacemebTan. 

gansakuTrebiT mkveTradaa gamosaxuli erTgvarovnebis 
darRveva 1978 wlis noembridan, rodesac jvris wyalsacavma 
daiwyo funqcionireba (cxrrili-29). 1980-1987 wlebis svlas 

da rogorc periodSi -is yvela gamoTvlili mniSvnelobebi 
aRematebian cxrilis mniSvnelobebs tkrit.=2 da SeiZleba 8%-
iani albaTobiT laparaki wyalsacavis gavlenis Sesaxeb 
haeris temperturis velze punqt xaiSSi. aseTive movlenas 

aqvs adgili seqtemberSic. dekemberSi -is mniSvnelobebi 
yvela wlisaTvis ar aRematebian tkrit.-s. (2.04;2.09;2.12 
Sesabamisad 1963,1984 da 1986wlebSi). 
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jvrisa da latas monacemebis Sedarebisas wyalsacavis 
gavlena ise cxadad, rogorc xaiSSi, ar mJRavndeba. magram 
seqtemberSi, rogorc gamonaklisi, wyalsacavis aSenebis 
Semdegi periodisaTvis stiudentis parametris gamoTvlili 
mniSvnelobebi aRematebian cxrilidan aRebul 
mniSvnelobebs 5 %-ian doneze. 

rogorc cxrilSi 29 moyvanili monacemebidan Cans, 
erTis mxriv sadgur xaiSsa da latas, xolo meores mxriv 
sadgur jvrisa da latas haeris temperaturebis rigebis 
erTgvarovneba darRveulia 1979 wlidan, rodesac 
eqsploataciaSi gadaeca jvris wyalsacavi. am wlidan 
dawyebulia stiudentis parametris mniSvnelobebi mkveTrad 
izrdeba da isini rigi wlebisaTvis aRematebian tmaqs 
mniSvnelobebs. 

haeris saSualo temperaturebis mniSvnelobebis 
Sefaseba  jvrisa da galis wyalsacavebis SesaZlo gavlenis 
dasadgenad stiudentis parametriT mocemulia cxrilSi 30. 

rogorc cxrilSi 30 moyvanili masalebis analizi 
gviCvenebs, (mdinare enguris auzis wyalsacavebisa da galis 
wyalsacavis ganlagebis raionSi sadgurebi: jvari, xaiSi, 
mestia, zugdidi, gali) miRebuli haeris temperaturis 

rigebis sam periodad dayofis Sedegad gamoTvlili iqna 2 

da3 mniSvnelobebi)  3 saSualo wliuri mniSvnelobebi 

yvela punqtSi metia   2 (0.89) mniSvnelobebze: sadgur 

jvarSi  mniSvneloba aRemateba 2 mniSvnelobas (0.77), sxva 
sadgurebSi ki – (xaiSi, mestia, zugdidi) 3 mniSvnelobebi 

TiTqmis samjer metia 2 mniSvnelobebze.  
sakvlevi wyalsacavebis (gali, jvari, xudoni) gavlena 

garemos    klimatur    maxasiaTeblebze    Cvens    mier 
raodenobrivad Sefasebuli iqna agreTve mTavar geofizikur 
observatoriaSi damuSavebuli naxevradempiriuli meTodiT, 
romelic sakmarisi sisustiT afasebs wyalsacavebis garemos 
klimatze gavlenis efeqts.  

rogorc ukve aRiniSna, am meTodiT gamoTvlebis dros 
Sesabamisi formulebiT, garkveul aiZneles warmoadgens 
wyalsacavebSi     wylis       zedapiris      temperaturis  
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sadgurebSi: xaiSi (1), jvari (2) 
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nax. 24. wylis orTqlis drekadobis (1) da naleqebis (2) 

wliuri svla sadgur galSi 
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mniSvnelobebis gansazRvra, vinaidan, rogorc cnobilia, 
aseTi dakvirvebebi umetes SemTxvevaSi wyalsacavebze,  

saerTod, da mTis wyalsacavebze kerZod, ar warmoebs. 
amitom rig semTxvevaSi mocemuli wyalsacavisaTvis wylis 
zedapiristemperaturas gansazRvraven interpolaciis 
meTodiT mocemuli regionisaTvis saTanadod agebuli 
grafikebidan tw=f(H). Tuki am regionisaTvis arsebobs 
saTanado gakvirvebebis Sedegad mopovebuli informacia.  

ZiriTadi klimatwarmomqmneli meteoelementebis (haeris 
temperature, absoluturi, fardobiTi tenianoba, naleqebis 
raodenoba, qaris siCqare) mniSvneobebi am wyalsacavebis 
normaluri Setborvis doneebisaTvis, rac Sesabamisad 
jvris, xudonisa da galis wyalsacavebisaTvis Seadgens 510, 
700 da 100,6 metrs, gansazRvruli iqna am meteoelementebis 
absolutur    simaRleze   damokidebulebis    grafikebis  
saSualebiT, romlebic agebuli iqna im periodisaTvis, 
rodesac wyalsacvebi ar arsebobda. 

wyalsacavebSi wylis zedapirisa da haeris 
temperaturebs Soris sxvaobebis (tw- th) mniSvneloba da misi 
niSani gansazRvraven wyalsacavis gavlenas rogorc 
wylispira, ise miwispira haeris fenebze. gamoTvlebis dros 

formulas Semavali funqciebis Ft, Fe, φt, φe mniSvnelobebi 

aRebulia Sesabamisi grafikebidan /13/. 
jvris wyalsacavisaTvis miRebuli Sedegebi moyvanilia 

cxrilebSi: 31, 32. maTSi mocemulia Semdegi sidideebi: 
tw- aris wylis zedapiris temperatura; 
t/- haeris temperaturis saSualo Tviuri mniSvnelobebi 

wyalsacavis normaluri Setborvis doneze (10m); 
tw- t/- wylis zedapirisa da haeris temperaturis sxvaoba; 
Δt=( tw- th) Ft- haeris temperaturis cvlileba; 
tpr= t/+ Δt- wyalsacavis akvatoriazehaeris prognostikuli 

temperatura (pirqaris SemTxvevaSi sanapiro wylis 
xazze); 

e0- wylis zedapiris temperaturebis mniSvnelobebiT (tw) 
gamoTvlili absoluturi tenianobis saSualo Tviuri 
mniSvnelobebi; 
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e/- aris haeris absoluturi tenianobis mniSvneloba 510m 
simaRleze; 

(e0-e/)-aris absoluturi tenianobis mniSvnelobebis 
sxvaoba; 

Δe=(e0-e/)Fe-haeris absoluturi tenianobis fardobiTi 
cvlileba; 

e=(e/+Δe)-absoluturi tenianobis prognostikuli 
mniSvnelobebi; 

U/,%- fardobiTi tenianobis prognostikuli sidideebi, 
gansazRvruli t/ da e/ mniSvnelobebiT; 

ΔU=(U-U/)-wyalsacavis mier gamowveuli fardobiTi 
tenianobis cvlilebebi. 

aqve unda avRniSnoT, rom wyalsacavze haeris 
ganarbenis sigrZe Seadgens 27km-s. qaris upiratesi 
mimarTuleba aris CrdiloeTisa: misi albaToba meryeobs 81-
82%-is farglebSi. absoluturi tenianobis cvlilebis 
areali Seadgens ianvar-maisSi 3-4km-s, ivnis-seqtemberSi 5-
10km-s, oqtomber-dekemberSi 4-5km-s, fardobiTi tenianobis 
SemTxvevaSi 2%-is sizustis dros wyalsacavis gavlenis 
areali ganivrcoba 5km-ze, xolo 1%-is sizustis dros ki_ 
10-20km manZilze. 

1. rogorc am cxrilSi mocemuli informaciis 
analizidan Cans, jvris wyalsacavis moqmedebiT haeris 
mimdebare fenis temperatura zamTris TveebSi izrdeba 0.3-
0.50-iT, maqsimumiT ianvarSi, e.i.zamTris periodSi garemos 
klimatze jvris wyalsacavi axdens gamaTbobel gavlenas. 

martidan dawyebuli noembris CaTvliT, cxra Tvis 
ganmavlobaSi, wyalsacavi garemos klimatze axdens 
gamacivebel gavlenas, romlis maqsimumi aRiniSneba aprilSi, 
ivlisSi da agvistoSi (-0.70). wlis ganmavlobaSi jvris 
wyalsacavis zemoqmedebis Sedegad garemos temperatura 
ecema 0.30-iT. amasTan erTad, wlis ganmavlobaSi 
gamacivebeli periodis xangrZlivoba samjer aRemateba 
gamaTbobeli periodis xangrZlivobas, rac ganpirobebulia 
wyalsacavis didi siRrmiT da wyalsacavSi wylis masis 
formirebiT Tovl-myinvaris civi wylis masebiT. 
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rac Seexeba saSualo Tviuri temperaturis cvlilebas 
wyalsacavze da misgan sxvadasxva manZilze, misi sidide 
damokidebulia wlis droze. rogorc cxrilSi mocemuli 
informaciidan Cans, wyalsacavis gavlena zamTrisa da 
zafxulis bolos da Semodgomis Sua ricxvebSi, vrceldeba 
1km-mde. gazafxulze da Semodgomis dasawyisSi (seqtemberi) 
wyalsacavis haeris temperaturaze gavlenis areali 
Semofarglulia naxevarkolometriani sididis radiusiT. 

wlis civi da Tbili periodebis cvlis dros 
zafxulis dasawyisSi (marti) da Semodgomis bolos 
(noemberi) haeris temperaturaze gavlenis zona 
Semofarglulia mxolod wyalsacavis akvatoriiT. 
wyalsacavis haeris temperaturaze gavlenis zemoT 
aRniSnuli sazRvrebi miRebulia temperaturis cvlilebis 
0.20-is sizustiT, risi dafiqsirebis albaToba 
uzrunvelyofilia saTanado instrumentaluri gazomvebis 
sizustiT. Tuki haeris temperaturis gazomvis sizusted 
miviRebT garkveulad saeWvo sidides 0.10, maSin wyalsacavis 
gavlenis zonis farglebi SesamCnevad izrdeba. 

2. wlis ganmavlobaSi wylis orTqlis drekadobis 
cvlilebas wyalsacavis sanapiro xazTan aqvs monotonuri 
zrdis xasiaTi ianvridan (0.5hpa) maisis CaTvliT(2.8hpa). 
ivnisidan dawyebuli wylis orTqlis drekadobis sidide 
aseve monotonurad mcirdeba da aRwevs minimums zamTris 
TveebSi (0.7hpa). analogiur kanonzomierebebs aqvs adgili 
wylis xazidan 0.1; 1.5 da 1km-iT daSorebul manZilze (zrdis 
maqsimumi aRiniSneba mais-ivnisSi, minimumi ki _ ianvar-
TebervalSi). 

amrigad, wyalsacavis akvatoriaze mimdebare 
teritoriasTan SedarebiT wylis orTqlis drekadoba 
mniSvnelovnad izrdeba (0.7-2.8hpa). wlis ganmavlobaSi wylis 
orTqlis drekadobis maqsimalur fardobiT zrdas adgili 
aqvs mart-aprilSi (wylis orTqlis drekadobis sawyis 
mniSvnelobebTan SedarebiT 27-28%-iT), mnimalurs_ agvisto-
seqtemberSi (8%). wylis orTqlis drekadobis fardobiTi 
sidide zafxulidan dawyebuli (8-9%) TandaTanobiT 
matulobs da aRwevs maqsimums gazafxulze-absoluturi 
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maqsimumiT aprilSi-28%. wlis ganmavlobaSi wyalsacavze 
wylis orTqlis drekadobis sidide saSualod matulobs 
1.5hpa-iT. 

wyalsacavis gavlena haeris absolutur tenianobaze 
temperaturasTan SedarebiT vrceldeba gacilebiT did 
manZilze zafxulis ganmavlobaSi da seqtemberSi jvris 
wyalsacavis zegavleniT gamowveuli absoluturi 
tenianobis cvlileba aRiniSneba sanapiro xazidan 10km 
manZilze, oqtomber-dekemberSi es manZili mcirdeba 5km-mde, 
ianvar-masSi ki_ 3-4km-mde. 

3. haeris fardobiTi tenianobis cvlileba wyalsacavis 
zegavleniT maqsimaluria gaazfxulis periodSi (19-21%), 
minmaluria seqtember-Tebervlis periodSi (7-9%). zafxulSi 
fardobiTi tenianobis cvlileba meryeobs 10-12%-is 
farglebSi. fardobiTi tenianobis zrdis absoluturi 
maqsimumi aRiniSneba aprilSi (21%), absoluturi minimumi_ 
seqtemberSi; noemberSi da TebervalSi (7%). wlis 
ganmavlobaSi fardobiTi tenianobis zrda jvris 
wyalsacavis akvatoriaze saSualod mravalwliuri 
monacemebiT seadgens 11%-s. 

Tu wyalsacavis zemoqmedebis Sedegad gamowveul 
fardobiTi tenianobis cvlilebis zRvrul mniSvnelobad 
miRebuli iqneba 2%, maSin jvris wyalsacavis gavlenis 
areali  vrceldeba  5km-de.   im  SemTxvevaSi  ki,  rodesac 
gazomvis sizustis mniSvnelobad miRebulia 1%, wyalsacavis 
gavlenis zona vrceldeba 10km da metze. 

aqve xazi unda gaesvas im principul garemoebas, 
romelic gansazRvravs am gamoTvlebis Sedegad miRebuli 
wylsacavis gavlenis xangrZlivobas da intensivobas: wylis 
zedapiris temperaturisa da mimdebare haeris fenis 
temperaturis sidideebs Soris Tanafardobis sakiTxs. 
imasTan damokidebulebiT, Tu ra meTodikiT aris 
gansazRvruli wyalsacavSi wylis zedapirisa da zeda fenis 
temperaturis sidideebi (instrumentalurad, analog-
wyalsacavis gamoyenebiT, mocemuli raionisaTvis agebuli 
wylisa da haeris temperaturebs Soris damokidebulebis 
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grafikiT an analitikuri gamosaxulebiT), gamoTvlis 
Sedegad miiReba wyalsacavis gamacivebeli da gamaTbobeli 
efeqtis xangrZlivobisa da intensivobis garkveuli 
variantebi. 

mirebuli pasuxebis mravalsaxeoba sakiTxis calsaxad 
da koreqtulad gadaWris mizniT dRis wesrigSi ayenebs 
sakvlevi wyalsacavebis akvatoriaze wylis zedapiris 
temperaturis sidideebze sistematuri instrumentaluri 
dakvirvebebis organizaciis aucileblobas. /25,26/-Si 
timfeevis meTodiT Sefasebulia jvris wyalsacavis gavlena 
garemos iseT klimatur maxasiaTeblebze, rogoricaa haeris 
temperature, absoluturi da fardobiTi tenianoba. amasTan 
erTad gamoyenebuli iqna galis wyalsacavis wylis 
zedapiris temperaturis mniSvnelobebi, romlebic miRebuli 
iqna am meTodis gamoyenebiT. 

rogorc cnobilia, galis wyalsacavi, romelic 
asrulebs jvris wyalsacavisaTvis qveda biefis rols, 
wylis zedapiris saSuelo Tviuri mniSvnelobebi agreTve 
gansazRvruli iqna punqt jvarSi gazomviT miRebuli jvris 
wyalsacavis wylis zedapiris mniSvnelobebis sionis 
wyalsacav - analogze Sesabamisad miRebuli koeficientebis 
mniSvnelobebze gamravlebiT. gasagebia, rom wylis zdapiris 
temperaturis am mniSvnelobebma garkveuli gavlena moaxdina 
miRebuli Sedegebis sizusteze, rac kidev erTxel 
adasturebs wyalsacavebSi wylis zredapiris temperaturis 
wliuri msvlelobis gansazRvris aucileblobas 
instrumentuli dakvirvebebis organizaciis gziT da ara 
wyalsacav-analogebis gamoyenebis saSualebiT. 

cxrili 33 
haeris temperaturis, absoluturi da fardobiTi 

teianobis cvlilebebi jvris wyalsacavis 
pirqar sanapiroze 

T v e para 
metri I II III IV V VI VII VIII IX X XI XII 

Δt, oC 1.0 0.7 -0.9 -1.7 -2.3 -1.6 -2.3 -3.0 -1.9 -2.9 0.2 1.1 

Δe, hpa 0.9 0.8 1.4 1.5 0.8 0.5 -0.2 -1.0 -0.2 0.7 1.0 1.2 

ΔU, % 6 5 20 20 16 11 10 11 8 9 7 7 
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cxrilSi 34 mocemulia amave meteoelementebis 
cvlileba wyalsacavis sanapiro xazidan sxvadasxva 
manZilze. 

amave meTodiT Cvens mier raodenobrivad Sefasebuli 
iqna xudonis wyalsacavis gavlena haeris temperaturaze, 
absolutur da fardobiT tenianobaze wyalsacavis sanapiro 
xazze da misgan 0.1, 0.5, 1, 5, 10, 20 da 50km manZilze 
(cxrilebi 35, 36). 

rogorc aRiniSna ZiriTdad klimatur maxaiaTeblebze 
xudonisa da jvris wyalsacavebis gavlena raodenobrivad 
Sefasebuli iqna erTi da igive meTodiT, rogorc am 
cxrilSi mocemuli informaciidan Cans, wyalsacavebis 
meteoelementebze gavlenis zonis sidide wlis 
ganmavlobaSi icvleba frTo sazRvrebSi da igi calsaxad 
ar aris damokdebuli wyalsacavebis zomebis Sefardebaze. 
magaliTad, dekemberSi jvris wyalsacavis gavlenis zona 
vrceldeba 8-10km-mde, xudonis wyalsacavisa ki 1km-mde. 
ivlisSi pirvelis gamacivebeli zemoqmedeba vrceldeba 20km-
mde, meorisa ki – mxolod 5-7km-mde. jvris wyalsacavis 
garemos klimatze gamaTobeli gavlena grZeldeba noember-
TebervalSi (4 Tve), gamacivebeli ki– 8 Tve (marti-
oqtomberi). saTanado periodebis xangrZlivoba xudonis 
wyalsacavisaTvis Sesabamisad Seadgens aseve 4 da 8 Tves. 

aRsaniSnavia, rom gamaTbobeli efeqtis intensivoba 
jvris wyalsacavisaTvis gacilebiT Zlieria xudonis 
wyalsacavTan SedarebiT (TiTqmis orjer meti), xolo am 
wyalsacavebis gamacivebeli efeqtis sidideebi TiTqmis 
erTnairia, miuxedavad maTi zomebis sxvadasxvaobisa, rac 
ganpirobebulia xudonis wyalsacavis ufro dabali reJimiT. 

rac Seexeba wyalsacavebis gavlenis arealis sidides 
haeris absolutur tenianobaze, igi maqsimaluria jvrisa da 
minimaluria xudonis wyalsacavisaTvis, rac ganpirobebulia 
am wyalsacavebis zonebis gansxvavebiT. xamTris (XII-II 
Tveebi) ganmavlobaSi jvris wyalsacavis gavlenis zonis 
sidide absolutur tenianobaze aRwevs 10km-  

189



c
x
r
il

i 
34
 

ha
er

is
 t

em
pe
r
at

u
r
is

, 
ab

s
o
l
u
t
u
r
i 

d
a 
f
ar

d
o
b
iT

i 
t
ei
an
o
b
is

 c
vl

il
eb

eb
is

 
mn
iS

vn
el

o
b
eb

i 
 j

vr
is

 w
ya
l
s
ac

av
is

 s
an
ap
ir

o
z
e 
d
a 
mi
s
g
an
 s

x
va
d
as

x
va
 m
an
Zi
l
z
e 
pi
r
qa
r
is

 
d
r
o
s
, 
(X

, 
km
) 

w
yl

is
 x

az
id

an
 d

aS
o
r
eb

is
 m
an
Zi
l
i,
 k
m 

T
ve
 

me
t
eo

 
el

en
t
i 

wy
l
is
 

xa
z
id

an
 

0.
1 

0.
5 

1 
5 

10
 

20
 

50
 

Δt
 

1.
0 

0.
7 

0.
8 

0.
4 

0.
2 

0.
2 

0.
1 

 
Δe

 
0.
9 

0.
6 

0.
5 

0.
4 

0.
2 

0.
1 

 
 

I 

ΔU
 

6 
4 

4 
4 

3 
3 

2 
 

Δt
 

0.
7 

0.
5 

0.
4 

0.
3 

0.
2 

0.
1 

 
 

Δe
 

0.
6 

0.
6 

0.
5 

0.
4 

0.
2 

0.
1 

 
 

II
 

ΔU
 

5 
3 

3 
3 

2 
1 

 
 

Δt
 

-0
.9
 

-0
4 

-0
.3
 

-0
.2
 

-0
.1
 

 
 

 
Δe

 
1.
4 

0.
5 

0.
3 

0.
2 

0.
1 

 
 

 
II
I 

ΔU
 

20
 

8 
4 

3 
1 

 
 

 
Δt

 
-1
.7
 

-0
.7
 

-0
.8
 

-0
.4
 

-0
.1
 

 
 

 
Δe

 
1.
5 

0.
5 

0.
4 

0.
3 

0.
1 

 
 

 
IV

 

ΔU
 

20
 

6 
4 

3 
1 

 
 

 
Δt

 
-2
.3
 

-0
.9
 

-0
.7
 

-0
.5
 

-0
.2
 

-0
.1
 

 
 

Δe
 

0.
8 

0.
4 

0.
3 

0.
2 

 
 

 
 

V
 

ΔU
 

16
 

7 
5 

4 
1 

 
 

 
Δt

 
-1
.6
 

0.
9 

-0
.7
 

-0
.5
 

-0
.2
 

-0
.1
 

 
 

Δe
 

0.
5 

0.
3 

0.
2 

0.
1 

 
 

 
 

V
I 

ΔU
11
 

5 
4 

3 
2 

2 
1 

 

190



c
x
r
il

i 
34
 

(g
ag

r
Ze
l
eb

a 
1)
 

w
yl

is
 x

az
id

an
 d

aS
o
r
eb

is
 m
an
Zi
l
i,
 k
m 

T
ve
 

me
t
eo

 
el

en
t
i 

wy
l
is
 

xa
z
id

an
 

0.
1 

0.
5 

1 
5 

10
 

20
 

50
 

V
II
 

Δt
 

-2
.3
 

-1
.3
 

-1
.0
 

-0
.7
 

-0
.4
 

-0
.3
 

-0
.2
 

 
 

Δe
 

-0
.2
 

-0
.1
 

-0
.1
 

 
 

 
 

 
 

ΔU
 

10
 

5 
4 

2 
 

 
 

 
V
II
I 

Δt
 

-3
.0
 

-1
.6
 

-1
.2
 

-0
.9
 

-0
.5
 

-0
.3
 

-0
.2
 

 
 

Δe
 

-1
.0
 

-0
.5
 

-0
.3
 

-0
.2
 

-0
.1
 

 
 

 
 

ΔU
 

11
 

6 
4 

 
3 

2 
1 

 
IX

 
Δt

 
-1
.9
 

-1
.3
 

-1
.0
 

-0
.8
 

-0
.4
 

-0
.3
 

-0
.2
 

 
 

Δe
 

-0
.2
 

-0
.1
 

-0
.1
 

 
 

 
 

 
 

ΔU
 

8 
6 

4 
3 

2 
2 

1 
 

X
 

Δt
 

-0
.9
 

-0
.6
 

-0
.5
 

-0
.4
 

-0
.2
 

-0
.2
 

 
 

 
Δe

 
0.
7 

0.
6 

0.
4 

0.
3 

0.
2 

0.
1 

 
 

 
ΔU

 
9 

6 
5 

4 
3 

2 
1 

 
X
I 

Δt
 

0.
2 

0.
1 

0.
1 

 
 

 
 

 
 

Δe
 

1.
0 

0.
7 

0.
8 

0.
5 

0.
2 

0.
1 

 
 

 
ΔU

 
7 

6 
5 

4 
3 

2 
1 

 
X
II
 

Δt
 

1.
1 

0.
7 

0.
6 

0.
4 

0.
2 

0.
1 

 
 

 
Δe

 
1.
2 

0.
9 

0.
7 

0.
6 

0.
3 

0.
2 

0.
1 

 
 

ΔU
6 

5 
4 

1 
 

 
 

 

191



s, xolo zafxulis periodSi misi gavlena igrZnoba 1-5km 
farglebSi.   

xudonis wyalsacavisaTvis wlis am periodisaTvis 
absolutur tenianobaze misi gavlenis areali vrceldeba 
zamTarSi 5km-mde zafxulSi ki- 1km-mde. ivlis-seqtemberSi 
orive wyalsacavze aRiniSneba absoluturi tenianobis 
Semcirebis procesi, rac miuTiTebs am TveebSi 
kondensaciuri procesebis arsebobaze. fardobiTi 
tenianobis sidide sanapiro xazze jvris wyalsacavis 
gavleniT izrdeba 5 (II)-dan 20%-mde (III–IV), xudonis 
wyalsacavis gavleniT ki- 5 (XI)-dan 1%-mde (V). 

aRniSnul cxrilSi (31, 33 ) moyvanilia haeris 
tenianobis cvlilebis mniSvnelobebi xudonisa da jvris 
wyalsacavebis sanapirodan sxvadasxva manZilze pirqaris 
SemTxvevaSi. garda am variantisa , Cvens mier gamoTvlili 
iqna ZiriTadi klimatwarmomqmneli mikroelementebis 
mniSvnelobebis cvlilebis sidideebi wyalsacavis sanapiro 
xazidan sxvadasxva manZilze im zogadi SemTxvevisaTvis, 
rodesac ganisazRvreba haeris nakadis saSualo ganarbenis 
sidide sakvlevi wyalsacavebis mTlian akvatoriaze da ara 
romelime gansazRvruli mimarTulebiT, magaliTad, pirqaris 
SemTxvevaSi e.i. rodesac Sesabamis gamoTvlebSi 
mxedvelobaSia misaRebi qaris mimarTulebis ganmeorebis 
albaToba yvela rva rumbisaTvis wyalsacavis akvatoriaze 
mravalwliuri monacemebiT. 

Sesabamisi meTodikisa da formulebis daxmarebiT /19/ 
gamoTvlili iqna haeris nakadis saSualo ganarbenis 
sigrZeebi galis, jvrisa da xudonis wyalsacavebisaTvis. 
Catarebuli gamoTvlebiT miRebuli Sedegebi gacilebiT 
zustad asaxaven wyalsacavebis akvatoriaze mimdinare 
fizikuri movlenebis arss, vidre amave miznebiT 
wyalsacavebis akvatoriaze erTi romelime mimarTulebiT 
aRebuli haeris ganarbenis konkretuli sididis meSveobiT 
miRebuli gamoTvlebis Sedegebi. 

cxrilSi 35 mocemulia aseTi saxis meTodikiT 
gamoTvlili ZiriTadi klimatwarmomqmneli 
meteoelementebis cvlilebebis sidideebi wyalsacavebis 
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wylis xazidan 0.1, 0.3, 1 da 5 km manZilze. rogorc am 
cxrilSi moyvanili informaciis analizidan Cans, rom 
ZiriTadi klimatwarmomqmneli meteoelementebis cvlilebis 
sidideebze gadamwyvet gavlenas axdens wyalsacavis 
akvatoriaze haeris nakadis ganarbenis sigrZe. 

cxrilebSi 29-30 amave meTodikiT gamoTvlilia haeris 
temperaturis, wylis orTqlis drekadobisa da fardobiTi 
tenianobis cvlilebebi jvris wyalsacavis gavleniT 0.1; 0.5; 
1; 5; 10; 20; da 50km manZilze wylis xazidan im SemTxvevaSi, 
rodesac wyalsacavis akvatoriaze haeris nakadis ganarbenis 
sigrZe Seadgenda 27km-s, e.i. qaris mimarTuleba emTxveoda 
wyalsacavis sigrZis mimarTulebas. 

bunebrivia, rom am semTxvevaSi adgili aqvs klimaturi 
maxasiaTeblebis maqsimalur cvlilebas da maTze 
wyalsacavis gavlenis zona aRwevs 10-20km-s. rac Seexeba 
cxril 34-Si moyvanil sidideebs, maTi absoluturi 
mniSvnelobebi gacilebiT naklebia cxril 30-Si moyvanil 
saTanado sidideebze, rac ganpirobebulia imiT, rom jvris 
wyalsacavis akvatoriaze haeris nakadis ganarbenis saSualo 
sididem Seadgina mxolod 0.9-1.2km, ramac Tavisi gavlena 
hpova meteoelementebis transformaciis intensivibaze haeris 
nakadis ganarbenis aseTi mniSvnelobebis SemTxvevaSi.  
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Tavi 7. 
uwerisa da uravis wyalsacavebis  

gavlena garemos klimatze 
 

sxvadasxva daniSnulebis wyalsacavebis mSeneblobis 
praqtikaSi geologiuri aspeqtebis gaTvaliswinebis garda 
aqtualuri xdeba garemos klimatze maTi mosalodneli 
gavlenis Sefaseba. saproeqto monacemebis Tanaxmad QWioras 
wyalsacavi (uweras hesi) aSendeba md. rionisa da nacrulas 
auzebSi zRvis donidan 1200-1300m simaRleze. wyalscavis 
sarkis maqsimaluri farTobi miaRwevs 5,26km2-s, sigrZe – 5km-
s, sigane- 1km-s (nax. 25).  

vinaidan walsacavebis mSenebloba dakavSirebulia mdi-
naris auzSi arsebuli qvefenili zedapiris (erT-erT klima-
tmaformirebeli faqtoris) fizikuri Tvisebebis cvli-
lebebTan, rasac Tan sdevs, rogorc Sedegi, mimdebare 
teritoriaze klimatis maxasiateblebis garkveuli cvlile-
bebi amitom aucilebelia am cvlilebebis raodenobrivi 
maCveneblebis dadgena, romlebic damokidebulia wyalsa-
cavis farTobis sidideze, orografiul da klimatur 
pirobebze da ganpirobebulia mdinaris uzSi qvefenili 
zedapiris fizikuri Tvisebebis mkveTri cvlilebebiT misi 
wylis sarkis zedapiris secvlis momentidan. amitom auci-
lebeli xdeba TviToeuli konkretuli wyalsacavisaTvis ga-
remos klimatur maxasiaTeblebze gavlrnis Seswavla.  

rogorc ukve iyo aRniSnuli garemos klimatze wyal-
sacavebis gavlenis Sefasebis mizniT SemuSavda rigi 
meTodebisa, romelTaganac ZiriTadad iTvleba:  

_eqspediciis savele pirobebSi mopovebuli eqperimen-
tuli informaciis analizi. 

_wyalsacavis Sevsebamde da Sevsebis Semdeg mis 
sanapirodan sxvadasxva manZilze ganlagebuli ponqtebi-
saTvis arsebuli meteorologiuri elementebis mravalwli-
uri saSualo maCveneblebis analizi.  
_Teoriuli meTodi, romelic eyrdnoba haeris miwispira 
fenis-Tavis turbulenturi tenbrunvisa da siTbobrunvis 
gantolebebis amoxsnas. 
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vinaidan uwerahesis wyalsacavis SesaZlo gavlenis 
zonaSi klimatis elementebze dakvirvebebis informacia ar 
arsebobs da mis mosapoveblad saTanado eqpediciuri 
eqsperimentaluri samuSaoebic ar Catarebula, gamoyenebuli 
iqna mezobel punqtebSi arsebuli meteorologiuri 
elementebis (haeris temperature da sinotive, atmosferuli 
naleqebi), saSualo mravalwliuri maCveneblebis sidideebi. 
es punqtebia: ambrolauri, xarisTvala, oni, Sovi, dezi, 
mamisonis uReltexili (nax. 26). am punqtebidan sadgurebi 
ambrolauri, xarisTvala (xerga), oni, Sovi, dezi 
ganlagebulia md. rionis auzSi, xolo mamisoni-kavkasionis 
mTavari qedis uReltexilze. 

uwera hesis wyalsacavis garemos klimatze gavlenis 
Sesafaseblad gaanalizebuli iqna zemoT aRniSnuli 
punqtebisaTvis arsebuli haeris temperaturis, tenianobisa 
da atmosferuli naleqebis mravalwliuri informacia da 
dadgenili iqna maTi cvlilebebis ZiriTadi 
kanonzomierebebi drosa da sivrceSi. am punqtebis 
ganlagebis absoluturi simaRleebis sidide da maTi 
daSorebis manZili Wioras wyalsacavidan mocemulia 
cxrilSi 36 

aRsanisnavia, rom Wioras wyalsacavTan ufro axlos 
ganlagebuli meteosadgurebi ar gvaqvs da aucilebeli 
xangrZlivobis periodis reprezentatuli daskvnebis 
misaRebad stacionaruli da eqpediciuri meteodakvirvebebis 
masala sakvlevi teritoriisaTvis saerTod ar arsebobs. 

 
cxrili 36 
sadgurebis absoluturi simaRle (H) da maTi daSorebis 

manZili (ℓ) Wioris wyalsacavidan 
# sadguri (H)m ℓ (km) 
1 Ambrolauri 540 40.0 
2 xarisTvala (xerga) 1126 42.0 
3 oni 789 20.0 
4 Sovi 1600 7.0 
5 dezi 1700 3.5 
6 Mamisonis uR. 2854 21.0 
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amis Semdeg, iseTi ZiriTadi klimatmwarmoebeli 
maxasiaTeblebis reJimi (haeris temperatura, absoluturi 
dafardobiTi tenianoba, atmosferuli naleqebis raodenoba). 
Wioras wyalsacavis ganlagebis zonisaTvis Cvens mier 
miRebulia interpolaciis meTodiT saTanadod agebuli 
grafikebidan: grafikebis saxiT warmoddgenili iqna am 
meteoelementebis sididis absolutur simaRleze 
damikidebulebebi rionis xeobis im monakveTisaTvis 
(ambrolauri 540m, mamisonis uR. 2864m), romlis absolutur 
simaRleTa diapazoni moicavs Wioras wyalsacavis 
ganlagebis simRleebs. mravalwliuri dakvirvebebis masalis 
gamoyenebiT weliwadis TviToeuli TvisaTvis agebuli iqna 
meteoelementebis absolutur simaRleze damokidebulebis 
grafikebi da dadgenili iqna maTi vertikaluri gradientebi, 
ramac saSualeba mogvca dagvedgina haeris temperaturis, 
tenianobsa da naleqebis raodenobis nravalwliuri 
saSualoTviuri sidideebi Wioras wyalsacavis ganlagebis 
zonisaTvis (cxrili 37). 

rogorc gamoTvlebis Sedegebidan Cans, am zonaSi 
absoluturi simaRlis zrdasTan sinqronulad haeris 
temperatura da absoluturi tenianoba mcirdeba. rac 
Seexeba haeris fardobiT tenianobas da naleqebis jamebs, 
maTTvis ar arsebobs absolutur simaRleze calsaxa 
damokidebuleba. 

haeris tenianobis adgilis absolutur simaRleze 
damokidebuleba t=f(H) analizurad warmoidgineba wrfivi 
funqciis saxiT: t=KH+b, romelSic koeficientebi Rebuloben 
konkretul mniSvnelobebs TviToeuli TvisTvis, magaliTad, 
ianvrisaTvis am damokidebulebas aqvs Semdegi saxe 

 
                         t=-6,0H+8,5                                                    (7.1) 

 
xolo ivnisisaTvis 

 
                         t=-6,8H+23,0                                                   (7.2) 
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cxrili 37 
haeris temperaturis (t,0C), absoluturi (ℓ,mb) da fardobiTi 

(E,%) tenianobis, naleqebis raodenobis jamebis (P,mm) 
saSualo mravalwliuri Tviuri sidideebi Wioras 

wyalsacavis ganlagebis zonisaTvis 
 

T v e Mmeteo-
elemen 

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

t,0C -3.3 -2.4 0.8 5.8 10.6 14.0 17.5 17.8 13.4 8.2 3.0 -1.8 
ℓ,mb 3.6 4.2 4.5 6.7 9.7 12.8 15.2 15.3 11.6 8.5 6.1 -1.8 
E,%  80 80 78 75 74 76 78 77 80 76 79 82 
P,mm 90 92 92 102 126 119 97 96 104 119 111 104 
 
am gamosaxulebaSi Tu CavsvamT Wioras wyalsaca-

visaTvis absoluturi simaRleebis mniSvnelobebs, miviRebT 
am TveebisaTvis haeris temperaturis normebis sidideebs. 

rogorc ukve aRiniSna, xelovnuri wyalsacavebis gare-
mos klimatze gavlenis SefasebisaTvis arsebobs ramdenime 
meToduri midgoma, romelTagan Wioras wyalsacavis 
ganlagebis zonisaTvis gamoyenebuli iqna ori: meteoro-
logiuri reJimis mravalwliuri sSualo maCveneblebis 
analizi im punqtebSi, romlebic imyofebian wyalsacavis 
savaraudo gavlenis zonaSi sanapirodan sxvadasxva 
manzilze daSorebiT da Teoriuli meTodi, romelic 
emyareba miwispira haeris fenaSi turbulenturi tenbrunvisa 
da siTbobrunvis gantolrbebis amoxsnas. amasTan erTad 
klimaturi maxasiaTeblebidan ganixilebian isini, romlebic 
eqsperimentuli gamokvlevebisa da Teoriuli gamoTvlebis 
safuZvelze gansazRvraven wyalsacavebis mimdebare 
teritoriaze siTbo da tenbrunvas, haeris temperatura, 
absoluturi da fardobiTi tenianoba, atmosferuli 
naleqebis raodenoba, qaris mimarTuleba da siCqare 
gamoiTvleba meteoelementebis vertikaluri gradientebiT, 
romelTa sidideebze garkveul gavlenas axdens orografiiT 
ganirobebuli mikroklimaturi Taviseburebebi. 
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Wioras wyalsacavis garemos klimatze gavlenis Sesafa-
seblad gaoyenebuli iqna e.i. “sivrcul sxvaobaTa” meTodi, 
romelic rogorc aRiniSna gamodis im daSvebidan, rom Tuki 
Seqmnili wyalsacavi gavlenas axdens klimatze, maSin mis 
mimdebare teritoriaze unda dairRves meteorologiur 
elementebze dakvirvebaTa rigebis erTgvarovneba. amasTan 
erTad pirvelxarisxovani mniSvneloba eniWeba ara calkeul 
sadgurebze meteoelementebis svlis darRvevas, aramed 
wualsacavis sanapiro zonaSi ganlagebuli sadgurebis 
monacemebs da sadgur-etalonebis (es sadgurebi 
ganlagebulia wyalsacavis gavlenis zonis gareT) 
monacemebs Soris sxvaobebis cvlilebebs, rac ar seiZleba 
dakavSirebuli iyos wyalsacavis SemogarenSi saerTo 
cirkulaciis procesebis darRvevasTan: or sadgurze 
meteorologiuri elementebis mniSvnelobebis es sxvaobebi 
warmoadgenen adgilobrivi klimatis ganxvavebis 
indikatorebs da maTi cvlilebebi, dawyebuli wyalsacavis 
aSenebis momentidan mowmoben erT-erT punqtSi garemos 
klimatze wyalsacavis gavlenaze. 

Wioras wyalsacavis savaraudo gavlenis zonaSi 
ganlagebul uaxloes punqtad aRebulia sadguri Sovi, 
romelic ganlagebulia wyalsacavidan daaxloebiT 7km 
manZilze, samxreT aRmosavleTis mimarTulebiT sadgur-
etalonad (sadac wyalsacavis gavlenis albaToba klimatze 
nulis tolia) aRebulia punqti oni, romelic mdebareobs 
wyalsacavidan samxreT-dasavleTis mimarTulebiT 20km 
manZilze. 

rogorc adreve aRiniSna, “sivrcul sxvaobaTa” meTodis 
gamoyeneba saSualebas iZleva gamovlindes meteorologiur 
dakvirvebaTa rigebis erTgvarovnebis darRveva im 
SemTxvevaSi, rodesac am darRvevis sidide aRemateba am 
sxvaobis bunebrivi cvalebadobis dones drosa da sivrceSi. 

sxvadasxva fizikur-georrafiuli regionebis pirobebSi 
Catarebul mravalwliur dakvirvebaTa masalis analiziT 
dadgenilia, rom haeris temperaturis sxvaobis bunebrivi 
klimaturi cvalebadoba Seadgens saSualo dRe-Ramuri 
tmperaturisaTvis araumetes 0.50-isa, saSualo maqsimaluri 
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da minimaluri temperaturebisaTvis ki 0.30-s, dakvirveveis 
SedarebiT mokle (10 wlamde) rigebisaTvis _ 0.60-s. 

rogorc kvlevis Sedegad dadginda, dasavleT 
saqarTvelos regionSi wyalsacavis gavleniT ganpirobebuli 
haeris saSualo dRe-ramuri temperaturebis cvalebadobis 
sidide damokidebulia weliwadis periodze, maqsimumiT civ 
da minimumiT Tbil periodSi. Wioras wyalsacavis 
ganlagebis raionSi saSualo dRe-Ramuri temperaturebis 
“sivrcul sxvaobaTa” SemTxveviTi cvalebadobis 
kriteriumad miRebulia weliwadis Tbili periodisaTvis 
0.50, xolo civi periodisaTvis -0.80. es daSveba iZleva 
garemos klimatze Wioras wyalsacavis gavlenis obieqturad 
Sefasebis SesaZleblobas. 

rogorc aRiniSna “sivrcul sxvaobaTa” meTodi iZleva 
wyalsacavis zemoqmedebis savaraudo zonaSi garemos klima-
tur maxasiaTeblebze misi gavlenis raodenobrivad Sefa-
sebas am zonis miRma ganlagebul sadgur-etalonis pirobeb-
Tan SedarebiT. es meTodi gamoricxavs zogadcirkulaciuri 
faqtorebis gavlenas da gamoyofs wyalsacavis funqcio-
nirebis Sedegad gamowveuli garemos mikroklimaturi 
maxasiaTeblebis sakuTar cvlilebas. amasTan erTad 
meteoelementebis bunebrivi cvalebadobis statistikuri 
kriteriumi gvaZlevs dafiqsirebul cvlilebeTa klimaturi 
mniSvnelobebis Sefasebis SesaZleblobas. 

Wioras wyalsacavis ganlagebis zonisaTvis ZiriTadi 
klimatwarmomqmneli meteoelementebis cvlilebebis 
dinamikis Taviseburebebis dasadgenad dakvirvebis sami 
periodisaTvis (1948-1967ww., 1968-1987ww. da 1948-1987ww.). cxril 
38-Si moyvanilia haeris temperaturis t(0C), fardobiTi 
tenianobis E(%), absoluturi sinotivis ℓ (mb) da atmosfe-
ruli naleqebis P(mm) jamebis Tviuri sxvaobebis sidideebi. 
es informacia Wioras wyalsacavis ganlagebis zonisaTvis 
miRebulia interpolaciis gziT. meteoelementebis adgilis 
absolutur simaRleze damokidebulebis Sesabamisi periode-
bisaTvis. agebuli grafikebidan, am cxrilSi moyvanili 
sxvadasxva periodisaTvis gamoTvlili meteoelementebis 
mravalwliuri saSualoTviuri mniSvnelobebis sxvaobaTa 
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sidideebis analizi gviCvenebs, rom mravalwliur 
meteorologiur dakvirvebaTa arcerT periosSi 
(igulisxmeba 20 wliani ori da 40 wliani erTi periodi) ar 
aRiniSneba maTi eTgvarovnebis darRveva, vinaidan am 
perodebisaTvis miRebuli sxvaobaTa sidideebi (Δm, Δn, Δℓ) ar 
aRematebian haeris temperaturis SemTxveviTi cvalebadobis 
kriteriumad aRebul mniSvnelobebs. (0.50 weliwadis Tbili 
da 0.60-0.80-civi periodisaTvis) e.i. maTi bunebrivi 
cvalebadobis dones analogiur mdgomareobas aqvs adgili 
haeris absoluturi, fardobiTi tenianobisa da naleqebis 
Tviuri jamebis semTxvevaSic. aqedan SeiZleba gakeTdes 
mniSvnelovani daskvna imis Sesaxeb, rom Wioras 
wyalsacavisaTvis miRebuli meteorologiuri elementebis 
saSualo  mravalwliuri mniSvnelobebi arian 
reprezentatuli da maTze dayrdnobiT SesaZloa Sesruldes 
Wioras wyalsacavis garemos klimatze gavlenis obieqturi 
Sefaseba. cxrilebSi moyvanilia Wioras, Sovsa (wyalsacavis 
gavlenis zonaSi moqmedi meteosadguri) da ons (sadguri 
etaloni, romelsac wyalsacavis gavlenis albaToba 
gamoricxulia) Soris mravalwliuri periodisaTvis 
gamoTvlili meteoelementebis saSualo mniSvnelobebis 
sxvaobaTa sidideebi Δt, ΔE, Δℓ da ΔP.  

Wioras wyalsacavis gavlenis Sedegad garemos kli-
matis maxasiaTeblebis sidideebis mosalodneli cvlilebebi 
gamoTvlili da dadgenili iqna literaturaSi arsebuli 
zemoT aRniSnuli cnobili meTodebis gamoyenebiT (Тимофеев 
М.П.1963). kerZod, haeris absoluturi tenianobis sidideebis 
wyalsacavis ganleniT gamowveuli mosalodneli 
cvlilebebi gamoTvlili iqna Semdegi formuliT: 

ℓ-ℓ1=(ℓn-ℓ1)(1-F/)φ,                                 (7.3) 
sadac ℓ aris haeris absoluturi tenianobis sidide 

wyalsacavis sanapiroze fiqsirebul manZilze; 
ℓ1 - haeris absoluturi tenianoba wyalsacavis 

ganlagebis zonaSi wyalsacavis avsebamde; 
ℓn- wyalsacavis wylis zedapiris temperaturis 

sesabamisi absoluturi tenianoba, tenianobis cvlileba  
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damokidebulia ℓn-ℓ1  sxvaobis sdideze, wyalsacavis zomebze, 
wyalsacavidan daSorebis manZilze da turbulenturi 
procesebis intensivobaze wylispira da miwispira haeris 
fenebSi. absoluturi tenianobis sidideze wyalsacavis 

gavlenas aRwers funqcia φ, romlis sidide matulobs 

wyalsacavis zomebTan erTad xmeleTis gavlena ki am 
procesze xasiaTdeba funqciiT F/–iT. cxril 3.9 moyvanilia 
wioras wyalsacavis wylis zedapiris temperaturis SesaZlo 
saSualo sidideebi Tveebis mixedviT. maTi mniSvnelobebi 
gamoTvlili iqna analogebis meTodis gamoyenebiT. 
analogad mirebuli iqna wylis zedapiris temperaturasa da 
haeris temperaturas soris kavSiris tW=f(t) analizuri 
gamosaxuleba tW=2.5+1.09t, romelic samarTliania dasavleTi 
da aRmosavleTi amierkavkasiis 500-600 metrze ganlagebuli  
mTeli  teritoriisaTvis  da aprobirebulia Jinvalis (730m), 
Saoris (1134m), xramhesis (1400m), yazbegis (1800m) 
wyalsacavebisa da sevanis kunZuli (1916m) da faravnis (2073m) 
tbebis magaliTze (gvaxaria v.k. 1973w). am cxrilSi 
mocemulia agreTve analogebis meTodiT dadgenili 
naleqebis Tviuri jamebis-P(mm) SesaZlo mniSvnelobebi 
mezobeli meteosadgurebis mravalwliuri dakvirvebebis 
masalis gamoyenebiT. 

rogorc cxrilSi moyvanili monacemebidan Cans, haeris 
absoluturi tenianobis sxvaobebis mniSvnelobebi ℓW-ℓ  
damokidebulia wylis zedapiris temperaturis sidideze da 
arsebobs garkveuli korelacia Δℓ(mb) da  tW(0C)-s 
mniSvnelobebs Soris. aRsaniSnavia, rom yvela wyalsacavis 
SemTxvevaSi wylis zedapiris temperaturis zrdisas Δℓ-s   
mniSvnelobebi matuloben. xolo wyalsacavSi wylis 
zedapiris temperatura damokidebulia rogorc fizikur-
geografiul faqtorebze, aseve wyalsacavis morfometrul 
maxasiaTeblebze, romelTagan gadamwyveti mniSvneloba 
eniWeba wyalsacavis siRrmes.  

wylis zedapiris temperaturis saSualo mravalwliuri 
sidideebiT gamoTvlili iqna haeris temperaturisa da  
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absoluturi tenianobis sxvaobebis (tW-t) da (ℓW-ℓ) 
mniSvnelobebi. isini mocemulia cxril 40-Si. 

rogorc aRiniSna, garemos klimaturi maxasiaTeblebis 
cvlileba damokidebulia: wyalsacavis aSenebamde mocemu-
li adgilisaTvis damaxasiaTebel haeris temperaturaze da 
tenianobaze, wyalsacavSi wylis zedapiris temperaturaze 
da mis sesabamis tenianobaze, wyalsacavis zomebze, 
wyalsacavis ganlagebis zonaSi haeris moZraobaze (qarze), 
wyalsacavSi wylis zedapiris temperature damokidebulia 
haeris temperaturaze, qaris siCqareze, haeris tenianobis 
deficitze, mzis radiaciis da wylis zedapiris aerodi-
namikur maxasiaTeblebze _ rogorc naCvenebia (Тимофеев 
М.П.1963)-Si wyalsacavis gavlena mimdebare teritoriis 
haeris temperaturaze SeiZleba gamoTvlili iqnes Semdegi 
gamosaxulebiT: 

t-t1=(tn-tℓ1)(1-F)φ,                                         (7.3) 
 

sadac t aris haeris temperaturis mniSvneloba wyalsacavis 
sanapiroze fiqsirebul manZilze. 
t1-haeris temperaturis mniSvneloba wyalsacavis Sevsebamde. 
tn-wyalsacavSi wylis zedapiris temperatura. 

φ da F funqciebiT gamoiTvleba wyalsacavis da 

mimdebare xmeleTis gavlena haeris temperaturaze. 
cxril 41-Si moyvanilia Wioris wyalsacavis gavleniT 
misgan sxvadasxva manZilze daSorebul wertilebSi (0.1km, 
1.0km, 5.0km) gamowveuli haeris temperaturisa da 
absoluturi tenianobis cvlilebebis sidideeb Tveebis 

mixedviT. gamoTvlebisas gamoyenebuli iqna funqcia (1- F/)φ-
is mniSvnelobebi (Тимофеев М.П.1963) weliwadis civ periodSi 
TviToeuli  TvisaTvis  wioras   wyalsacavis   ganlagebis 
simaRlisaTvis  Sesabamisi  grafikiT  (Гвахария В.К. 1973) 
dadgenili iqna temperaturebisaTvis dadebiTi mniSvnelo-
bebidan uaryofiT mniSvnelobebze gadasvlis TariRi, 
haeris saSualo dReRamuri mniSvnelobebis 00-ze gadasvlis 
grafiki adgilis absolutur simaRleze damokidebulebiT 
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kavkasiis teritoriaze ganlagebuli 375 meteosadgurisa da 
saguSagossaTvis mocemulia (Гвахария В.К. 1973)-Si. am grafikis 
gamoyenebiT da Cveni gamoTvlebis Tanaxmad, saqarTvelos 
pirobebSi Wioras wyalsacavis ganlagebis adgilis 
simaRleze haeris temperaturis uaryofiTi mniSvnelobebi 
aqvs zamTris TveebSi. am TveebSi Wioras wyalsacavis 
zedapiri aris yinuliT dafaruli da misi gavlena garemos 
klimatur maxasiaTeblebze wyalsacavisa da Semogareni 
teritoriis qvefenili zedapiris fizikuri maxasiaTeb-
lebis siaxlovis Sedegad, identuria. 

Wioras wyalsacavis gavleniT gamowveuli garemos 
klimaturi maxasiaTeblebis (haeris temperature, 
absoluturi tenianoba, naleqebi) cvlilebebi sesaZloa 
gamoTvliloi da Sefasebuli iqnes ori variantis 
SemTxvevisaTvis: pirvel SemTxvevaSi haeris nakadis 
ganarbenis sigrZe wyalsacavis zedapirze seadgens 5km-s, 
rasac adgili aqvs wyalsacavis ganlagebis raionSi xeobis 
gaswvriv mqrolavi gabayonebuli mTa-xeobis qarebis dros, 
xolo meore SemTxvevas (1km) adgili aqvs maSin, rodesac 
wyalsacavis didi RerZis perpendikularuli mimarTulebiT 
haeris nakadis ganarbenis sidide ar aRemateba 1km-s, rasac 
adgili aqvs ferdobebis qarebis arsebobis pirobebSi. 

wyalsacavis zedapirze ori urTierT marTobuli 
mimarTulebiT haeris nakadis maxasiaTeblebis 
sesafaseblad aRebuli iqna pirveli variant, rodesac 
wyalsacavis zedapirze haeris nakadis ganarbenis sigrZe 
seadgens 5km-s da wyalsacavis mier garemos klimatze 
zemoqmedebis potencialuri sesaZlebloba maqsimaluria. 

rogorc cxril 41-dan Cans, wyalsacavis orive 
periodis (civi, Tbili) ganmavlobaSi Wioras wyalsacavis 
SesamCnevi gavlena aRemateba haeris temperaturisa da 
absoluturi tenianobis meteosadgurebze gazomvis 
sizustis farglebs (<0.1). wyalsacavis sanapiros Termuli 
pirobebis cvlileba wyalsacavis aSenebis Semdeg aixsneba 
wyalsacavis siTbotevadobis zrdiT mdinaresTan 
SedarebiT. rogorc cxrilSi moyvanili monacemebidan Cans, 
Wioras wyalsacavis akvatoria xasiaTdeba radiaciuli 
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balansis anomaliiT: e.i. wylis sarkis mier STanTqmuli 
sxivuri energia masSi faravs aorTqlebaze daxarjuli 
energiis sidides da imis gamo weliwadis yoveli TvisaTvis  
sxvaobis (tn-t) sidide metia nulze (sadac tn aris wylis 
zedapiris, t ki-haeris temperatura). amrigad, wyalsacavi 
Tavis siTbos nawils aZlevs wylispira haeris fenas, ris 
Sedegad mis temperaturas zrdis. aRsaniSnavia, rom am 
mxriv Wioras wyalsacavi gamonaklisi ar aris. analogiur 
movlenas adgili aqvs iseTi wyalsacavebisaTvis rogoricaa 
Jinvalis, Saoris, xramhesis wyalsacavebi da tbebi sevani 
da faravani (Гвахария В.К. 1973). 

haeris temperaturebis da absoluturi teninobis 
cvlilebebi Wioras wyalsacavis gavlenis zonaSi 
xasiaTdeba Semdegi TaviseburebebiT: 

1. wyalsacavis didi RerZis gaswvriv (X=5km) haeris 
temperaturis namati aRwevs sanapirodan 100m manZilze 0.70-
s, 500m-ze_0.40-s, 1000m-ze_0.20-s, 5000metris manZilze igi 
nulis tolia. 

2. wyalsacavis patara RerZis gaswvriv (X=1km) haeris 
temperaturis mateba aRwevs napiridan 100m manZilze_0.40-s, 
500m manZilze misi sidide ar aRemateba gazomvis sizustes 
(0.10). absoluturi tenianobis mateba 100m manZilze aRwevs 
0.3mb-s, 500metrze ki_0.1mb-s. 

amrigad, pirvel SemTxvevaSi (X=5km) wyalsacavis 
aqtiuri zemoqmedebis zonis sidide aWarbebs 1km-s, xolo 
meore SemTxvevaSi (X=1km) igi naklebia 500m-ze, e.i. Wioras 
wyalsacavis gavlenis zonis sidide naklebia 5km-ze da 
Cvens mier arebul Wioras wyalsacavisaTvis savaraudo 
gavlenis zonaSi ganlagebul sadgur Sovze, romelic 
daSorebulia misgan 7km manZilze da miTumetes, sadgur 
etalonze (oni 20km) igi araviTar gavlenas ar axdens. 
Wioras wyalsacavis gavleniT gamowveuli haeris 
fardobiTi tenianobis cvlileba dadgenili iqna 
absoluturi tenianobisa da haeris temperaturis 
cvlilebebis safuZvelze (cxrili 42). am wyalsacavis 
sanapirodan daSorebis manZilis (ℓ) ori mniSvnelobisaTvis 
(1 da 5km) mocemulia haeris fardobiTi tenianobis 
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sidideebi Wioras wyalsacavis gavlenis gareSe.rogoc am 
cxrilidan Cans, fardobiTi tenianobis cvlilebis 
diapazoni wyalsacavis gavlenis sedegad Seadgens: 
wyalsacavis sarkis mcire RerZis mimarTulebiT (X=1km) – 1-
5%-s; didi ResZis (X=5km) momarTulebiT ki 1-8%-s. rac 
Seexeba haeris absolutur tenianobas, misi maqsimaluri 
SesaZlo zrda aRiniSneba zafxulis TveebSi da igi ar 
aRemateba 0.7mb-s. analogiur efeqts adgili aqvs agreTve 
dasavleT saqarTvelos sxva wyalsacavebisaTvis_(Чоговадзе 
И.В. и др. 1991). 

rogorc cnobilia (Тимофеев М.П.1963) wyalsacavis 
zemoqmedeba atmosferuli naleqebis sidideze 
damokidebulia mis Termul rejimze, zomebze, ganlagebis 
fizikur-geografiul pirobebze da atmosferoSi mimdinare 
procesebis xasiaTze: yvela am faqtebis kompleqsuri, 
sinqronuli zemoqmedebis Sedegad formirdeba wyalsacavis 
zedapiris temperaturasa da haeris masis temperaturas 
Soris sxvaobebis wliuri msvleloba, rac gavlenas axdens 
atmosferuli naleqebis formirebaze wyalsacavis gavlenis 
zonaSi, vinaodan Wioras wyalsacavis sarkis zedapiris 
temperatura mimdebare haeris fenis temperaturaze metia 
mTeli wlis ganmavlobaSi, igi xels uwyobs Termuli 
konvenciis procesebis ganviTarebas da atmosferuli 
naleqebis zrdas. magram unda aRiniSnos is garemoeba, rom 
naleqebis raodenobaze Wioras wyalsacavis gavlenis Sefa-
sebaSi Termuli konveqciis wvlili ar SeiZleba CaiTvalos 
arsebiTad misi SedarebiT mcire zomebis sedegad. aseTi 
daskvna miRebulia namaxvanis hesis wyalsacavisaTvis, 
romelic Tavisi zomebiT ramdenjerme aremateba Wioras 
wyalsacavis zomebs (Чоговадзе И.В. и др. 1991). 

im nestis wvlili, romelic aorTqldeba Wioras 
wyalsacavis zedapiridan naleqebis jamur raodenobaSi 
SeiZleba Sefasdes atmosferoSi tenbrunvis Teoriis 
meTodiT (Дроздов О.А.,Григорьева А.С., 1963), saidanac 
gamomdinareobs,    rom    naleqebis    wvlili,   romelic 
warmoiqmneba    wyalsacavidan     aorTqlebuli    wylis 
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cxrili 42  
Wioras wyalsacavis gavlena haeris fardobiT tenianobaze 

E, % 
T v e meteo- 

elementi
ℓ, 
km I II III IV V VI VII VIII IX X XI XII 

X=1km 
0.1 79 83 72 73 74 76 76 75 75 80 81 85 
0.5 78 84 71 73 75 77 76 76 76 80 81 85 E, % 
1.0 80 80 74 75 74 76 78 77 80 76 79 82 

X=5km 
0.1 74 82 70 73 75 77 77 75 78 77 80 83 
0.5 77 83 70 72 74 77 76 76 76 78 79 85 
1.0 77 82 70 73 74 76 78 75 76 74 81 86 

E, % 

5.0 80 80 76 75 74 76 78 77 80 76 79 82 
 
orTqlidan naleqebis jamur raodenobaSi (adgilobrivi 
konveqturi, adveqturi naleqebi) proporciulia 
adgilobrivi wylis orTqlis raodenobis Sefardebisa 
wylis orTqlis saerTo raodenobasTan atmosferoSi. 

wyalsacavebidan aorTqlebis procesebis gaTvlebis 
cnobili meTodebiT da atmosferoSi tenbrunvis Teoriis 
gamoyrenebiT (Чоговадзе И.В. и др. 1991)-Si dadgenili iqna, rom 
maqsimalurad SesaZlebeli aorTqlebis realizacia 
ganapirobebs zafxulis naleqebis Tviuri jamebis zrdas 
3%-iT, rasac Seesabameba naleqebis absoluturi mniSvne-
loba 5mm. xolo dasavleT kavkasionis regionSi naleqebis 
Tviuri jamebis bunebriv cvalebadobas 5mm-is farglebSi 
adgili aqvs 95%-ian albaTobiT, ris gamoc wyalsacavis 
gavlenis Sedegad naleqebis zrdis sidides ar aqvs 
klimaturi mniSvneloba. analogiuri dasjvna samarTliania 
gacilebiT mcire zomis Wioras wyalsacavisaTvis. amrigad, 
Wioras wyalsacavis gavlenis  sedegad garemos klimatur 
maxasiaTeblebze raime arsebiT cvlilebebs adgili ara 
aqvs. 

turbulentur siTbo da tenbrunvis Teoriis gamoyene-
biT, kvlevaSi gamoyenebulia Wioras wyalsacavis gavleniT 
gamowveuli haeris saSualoTviuri temperaturis cvlile-
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bis sidideTa Sefaseba. wyalsacavis siTburi balansis 
formirebis damaxasiaTebelma procesebma ganapiroba 
weliwadis ganmavlobaSi wylis zedapiris temperaturasa 
da haeris mimdebare fenis temperaturas Soris sxvaobis 
dadebiTi mniSvnelobebi da garemos klimatur 
maxasiaTeblebze wyalsacavis gamaTbobeli efeqti: 

ganxilulia Termuli pirobebis cvlileba wylis 
zedapirze haeris masis ganarbenis ori variantisaTvis 1km 
da 5km. pirveli variant iZleva wyalsacavis gavlenis 
Sefasebis SesaZleblobas misi mcire RerZis gaswvriv qaris 
mimarTulebis SemTxvevaSi e.i. rionisa da nacrulas 
xeobebis ferdobebze. meore variant ki_ wyalsacavis 
gavlenis Sefasebas didi RerZis gaswvriv qaris SemTxvevaSi 
e.i. saSualod md. rionisa da nacrulas kalapotebSi. 
vinaidan dasavleT saqarTvelos regionisaTvis haeris 
temperaturis normebidan SemTxveviTi gadaxris sidide 70%-
is SemTxvevaSi Seadgens zafxulSi 10-s zamTarSi ki_2.80-s, 
irebuli Sedegebis Tanaxmad wioras wyalsacavis gavleniT 
haeris temperaturis zrdas, romelic ar aRemateba 0.70-s, 
orive variantis SemTxvevaSi ar SeiZleba hqondes 
klimaturi mniSvneloba.  

Wioras wyalsacavis gavleniT aseve aRiniSneba abso-
luturi tenianobis cvlileba weliwadis ganmavlobaSi. 
vRebulobT ra absoluturi tenianobis saSualo Tviuri 
sidideebis saSualo kvadratuli gadaxris statistikuri 
mniSvnelobebis kriteriumad 0.9-1.5mb-s, maSin Cveni 
Se,mTxvevisaTvis arsebiTad ar SeiZleba CaiTvalos haeris 
absoluturi tenianobis maqsimaluri zrda zafxulSi 
(0.7mb) md. rionisa da nacrulas kalapotebSi wyalsacavis 
didi RerZis gaswvriv. 

fardobiTi tenianobis cvlilebis diapazonis 
saSualo kvadratuli gadaxris sidideebTan Sedareba 
gviCvemebs, rom Wioras wyalsacavis gavleniTganpirobebuli 
fardobiTi tenianobis cvlileba klimatur mniSvnelobebs 
ver aRwevs 0.1km-is manZilzewyalsacavis didi RerZis 
gaswvrivac ki (aq igi ar aRemateba 5-6%-s, maSin rodesac 
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fardobiTi tenianobis klimaturi mniSvnelobis bunebrivi 
cvlileba Seadgens 7%-s). 

amrigad, Wioras wyalsacavis gavlena haeris 
tenSemcvlelobis rejimze gansaxilvel raionSi ar 
gamovlinda. analogiur Sedegs adgili aqvs atmosferuli 
naleqebis SemTxvevaSic. miRebuli Sedegebis safuZvelze 
SeiZleba gakeTdes daskvna rom raime arsebiT klimatur 
cvlilebebs md. rionisa da nacrulas xeobebSi Wioras 
wyalsacavis aSenebis Sedegad ar unda movelodeT. 

uravis hesis wyalsacavis (nax. 26) garemos klimatze 
gavlenis dasadgenad gamoyenebuli iqna literaturaSi 
arsebuli zemoTaRniSnuli samive meTodi. vinaidan uravis 
hesis wyalsacavis  (romlis sigrZe ℓ=20m, siRrme h=6m) 
ganlagebis zonaSi meteorologiuri dakvirvebis masala ar 
arsebobs, mis gavlenis zonis dasadgenad gamoyenebuli iqna 
md. rionis xeobaSi ganlagebul punqtebSi_xarisTvala 
(1128m), ambrolauri (846m), oni (1600m) arsebuli meteoro-
logiuri elementebis (haeris temperature, sinotive, 
atmosferuli naleqebi) saSualo mravalwliuri mniSvnelo-
bebi. am punqtebis Sesabamis absolutur simaReTa diapazon-
Si moqceul, CvenTvis saintereso punqt uravisaTvis 
meteorologiuri elementebis Sesabamisi saSualo Tviuri 
mniSvnelobebi ganisazRvra interpolaciis meTodiT. am 
mizniT gamoyenebuli iqna grafo-analizuri meTodi, 
romelic gulisxmobs haeris temperaturisa, tenianobisa da 
atmosferuli naleqebis adgilis absolutur simaRleze 
damokidebulebebis grafikulad da maT Semdgom 
analizurad warmodgenas maTematikuri gamosaxulebebis 
saxiT. meteorologiuri elementebis cvlilebebis 
analizisaTvis gamoyenebuli iqna dakvirvebebis 40 wliani 
(1948-1987ww) rigebi. zemoT moyvanili oTxi sadgurisaTvis 
(xarisTvala, ambrolauri, oni, Sovi) gamoTvlili iqna 
haeris temperaturis, tenianobsa da atmosferuli 
naleqebis saSualo Tviuri da wliuri mniSvnelobebi 
mTeli 40 wliani periodisaTvis. garda amisa, amave 
meteoelementebisaTvis gamoTvlili iqna saSualo  Tviuri  
da  saSualo  wliuri mniSvnelobebi 20 wliani ori 
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periodisaTvis: 1948-1967ww da 1968-1987ww gamoyenebuli 40 
wliani xangrZlivobis dakvirvebebis periodi srulebiT 
sakmarisia am meteorologiuri elementebis droSi mdgradi 
mravalwliani saSualo sidideebis (normebis) dasadgenad. 

uravis wyalsacavis savaraudo gavlenis zonaSi 
ganlagebul punqtad miRebulia ambrolauri, romelic 
mdebareobs 16km manZilze samxreTis mimarTulebiT. sadgur 
etalonad (sadac wyalsacavis gavlenis albaToba garemos 
klimatze nulis tolia) aRebulia punqti xarisTvala, 
romelic mdebareobs uravis wyalsacavidan aRmosavleTis 
mimarTulebiT 32km manZilze. 

haeris temperaturis, absoluturi da fardobiTi te-
nianobis da naleqebis raodenobis jamebis mravalwliuri 
(1948-1987ww) saSualo tviuri sidideebi uravis punqtisaTvis  
mocemulia  cxril 7.8-Si. rogorc  Sesabamisi  gamoTvle-
bis Sedegebi gviCvenebs, am regionSi absoluturi simaRlis 
zrdasTan erTad adgili aqvs haeris temperaturisa da 
absoluturi tenianobis klebas; rac Seexeba haeris 
fardobiT tenianobas da naleqebis jamebs, maTTvis ar 
arsebobs absolutur simaRleze calsaxa damokidebuleba. 

rogorc aRiniSna, “sivrcul sxvaobaTa” meTodis 
gamoyeneba saSualebas iZleva gamovlindes meteorologiur 
dakvirvebaTa rigebis erTgvarovnebis darRveva im 
SemTxvevaSi, rodesac misi sidide aRemateba am sxvaobebis 
bunebrivi cvalebadobis dones drosa da sivrceSi. rig 
SromebSi sxvadasxva fizikur-geografiuli regionebisaTvis 
mravalwliuri dakvirvebebis masalis analiziT dadgeni-
lia, rom temperaturis sxvaobebis bunebrivi klimaturi 
cvalebadoba Seadgens saSualod dRe-Ramuri temperatu-
rebisaTvis araumetes 0.50-s, saSualo maqsimaluri da 
minimaluri temperaturebisaTvis 0.30-s SedarebiT mokle (10 
wlamdis) da 0.50-s grZeli rigebisaTvis. rogorc saTanado 
analizi gviCvenebs, dasavleT saqarTvelos regionSi wyal-
sacavebis gavleniT haeris saSualo dRe-Ramuri tempera-
turis cvalebadobis xarisxi damokidebulia weliwadis 
droze (maqsimumi civ da minimum Tbil periodSi) uravis 
wyalsacavis ganlagebis regionisaTvis saSualo dRe-
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Ramuri temperaturis SemTxveviTi cvalebadobis kri-
teriumad miRebulia weliwadis Tbili periodisaTvis 0.50, 
civi periodisaTvis ki 0.6-0.80. es kriteriumi iZleva garemos 
klimatze wyalsacavis gavlenis obieqturad Sefasebis 
SesaZleblobas. amitom uravis wyalsacavis garemos kli-
matur maxasiaTeblebze SesaZlo gavlenis Sefasebis mizniT 
gamoyenebuli iqna am kriteriumiT dadgenili meteoele-
mentebis mniSvnelobebi. rogorc aRiniSna, “sivrcul 
sxvaobaTa” meTodi iTvaliswinebs wyalsacavis zemoqmedebis 
savaraudo zonaSi garemos garemos klimatur maxasia-
Teblebze misi gavlenis raodenobrivad Sefasebas am zonis 
gareT ganlagebul sadgur-etalonis pirobebTan SedarebiT. 
es meTodi mniSvnelovnad gamoricxavs zogadcirkulaciuri 
faqtoris gavlenas da gamoyofs wyalsacavis funqcioni-
rebis Sedegad ganpirobebul garemos mikroklimatis 
sakuTar cvlilebas. amasTanave erTad, rogorc aRiniSna, 
meteoelementebis bunebrivi cvalebadobis statistikuri 
kriteriumi iZleva dafiqsirebul cvlilebaTa klimaturi 
mniSvnelobebis Sefasebis SesaZleblobas, ris safuZvelzec 
muSavdeba haeris temperaturis, tenianobis da naleqebis 
raodenobis mosalodneli cvlilebebis statistikuri  
mniSvnelobebis dadgena. 

radganac uravis wyalsacavis ganlagebis zonisaTvis 
saerTod klimaturi monacemebi ar arsebobs da “sivrcul 
sxvaobaTa” meTodi uSualod misTvis gamoyenebuli ver 
iqneba, ZiriTadi meteorologiuri elementebis (haeris tem-
perature, tenianoba, atmosferuli naleqebi) sivrceSi da 
droSi   cvlilebebis   analizis   safuZvelze  mimdebare 
raionebSi (md. engurisa da rionis xeobebi) uravis wyalsa-
cavisaTvis modelirebulia maTi cvlilebebi orografiu-
li, fizikur-geografiuli da morfometruli pirobebis 
gaTvaliswinebiT. rogorc yofili sabWoTa kavSiris mra-
val mTian da dablob raionebSi Catarebuli eqsperimentu-
li gamokvlevebi gviCveneben wyalsacavis gavleniT ganpi-
robebuli garemos klimaturi maxasiaTeblebis cvlileba 
damokidebulia wyalsacavis farTobis sididesa da siRrme-
ze, agreTve im fizikur-geografiul da klimatur pirobeb-
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ze, romlebiTac xasiaTdeba wyalsacavis ganlagebis raio-
nebi. yvela es faqtori kompleqsurad gansazRvravs wyalsa-
cavSi arsebuli wylis masis siTbotevadobas da misi sar-
kis zedapiris temperaturis dinamikas weliwadis ganmav-
lobaSi, rasac gadamwyveti mniSvneloba aqvs wyalsacavis 

 

cxrili 43 
haeris temperaturis t(0C),  absoluturi ℓ(mb) da fardobiTi 

tenianobis E(%), naleqebis Tviuri jamebis P(mm) 
mravalwliuri saSualo sidideebi uravis  

wyalsacavis raionisaTvis 
T v e meteo- 

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

t -1.8 -1.0 2.6 8.2 13.6 16.2 18.7 18.6 15.2 9.3 4.7 -0.5 

ℓ 4.0 4.6 5.0 7.0 10.3 10.4 16.7 16.2 12.5 9.7 6.5 4.9 

E 79.0 77.0 75.0 72.0 72.0 75.0 77.0 76.0 78.0 79.0 79.0 80.0 

P 109.0 97.0 85.0 82.0 86.0 102.0 81.0 88.0 72.0 117.0 94.0 109.0 
 

garemos klimatze gavlenis procesSi. cxril 44-Si, punqt 
uravisaTvis mocemulia haeris temperaturis, fardobiTi 
sinotivis da atmosferuli naleqebis Tviuri jamebis 
sxvaobebis sidideebi dakvurvebebis sami periodisaTvis: 
1948-1967ww, 1968-1987ww da 1948-1987ww es monacemebi uravis 
wyalsacavis ganlagebis zonisaTvis miRebulia 
interpolaciis gziT. 

rogorc aRiniSna, uravis wyalsacavis savaraudo 
gavlenis  zonaSi  arsebul punqtad aRebulia ambrolauri, 
sadgur etalonad ki_ punqti xarisTvala. cxril 45-Si 
moyvanilia uravs, ambrolaursa da xarisTvalas Soris 
sxvadasxva periodisaTvis gamoTvlili haeris temperaturis 
t, fardobiTi tenianobis E da naleqebis raodenobis 
(jamebis) P mravalwliuri saSualoTviuri mniSvnelobebis 
sxvaobaTa sidideebi Δm=1948-1967ww; Δn=1968-1987ww; Δℓ=1948-
1987ww, rogorc cxrilSi moyvanili am mniSvnelobebis 
analizi gviCvenebs, temperaturaze mravalwlian meteo-
rologiur dakvirvebaTa rigebis arc erTperiodSi (igu-
lisxmeba 20wliani da 40 wliani erTi periodi) ar 
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aRiniSneba misi erTgvarovnebis darRveva, vinaidan am 
periodebisaTvis miRebuli sxvaobebis Δm, Δn,  Δℓ  sidideebi 

 

cxrili 44 
uravi punqtSi sami periodisaTvis gamoTvlili haeris 
temperaturis, fardobiTi tenianobis da naleqebis 

raodenobis jamebis saSualo Tviuri mniSvnelobebis 
sxvaobebis sidideebi: Δm=(1968-1987ww)-(1948-1987ww); Δn=(1948-

1987ww)-(1948-1967ww); Δt=(1948-1987ww)-(1968-1987ww) 
T v e 

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

haeris temperatura, 0C 
Δm 0.7 0.6 0.7 0.5 -0.5 -0.6 -0.5 -0.5 -0.3 -0.3 0.5 -0.2 
Δn 0.6 0.4 0.6 0.2 -0.2 -0.4 -0.3 -0.3 0.2 -0.2 0.2 -0.1 
Δℓ -0.1 -0.2 -0.1 -0.3 0.0 0.2 0.2 0.2 -0.3 0.1 -0.3 0.1 

haeris fardobiTi tenianoba, % 
Δm -2.7 -3.3 -2.5 -0.8 1.0 0.6 1.5 0.0 0.0 -1.2 1.0 -0.4 
Δn -1.3 -1.7 -3.0 -0.4 0.5 0.3 0.8 0.0 0.0 -0.6 0.6 0.2 
Δℓ 1.4 1.6 -0.5 0.4 -0.5 -0.3 0.7 0.0 0.0 0.6 -0.5 0.2 

atmosferuli naleqebi, mm 
Δm -3.0 -26.5 -30.0 19.0 -7.0 6.4 -1.4 -14.7 -15.0 6.0 4.0 -4.0 
Δn -4.0 -13.7 -15.0 9.5 -3.5 3.2 -1.2 -7.3 -7.5 3.0 2.0 -2.0 
Δℓ 4.0 13.3 15.0 9.5 3.5 -3.2 0.2 7.4 7.5 -3.0 -2.0 2.0 

ar aRemateba temperaturis SemTxveviTi cvalebadobis kri-
teriumad miRebul mniSvnelobebs (0.50 weliwadis Tbil da 
0.80 civi periodisaTvis) e.i. maTi bunebrivi cvalebadobis 
dones. 

analogiur mdgomareobas adgili aqvs fardobiTi 
tenianobisa da naleqebis Tviuri jamebis SemTxvevaSic. 
aqedan gamomdinare SeiZleba gakeTdes daskvna imis Sesaxeb, 
rom uravis punqtisaTvis miRebuli meteorologiuri 
maxasiaTeblebis saSualo mravalwliuri mniSvnelobebi 
arian reprezentatuli da maTi gaTvaliswinebiT SeiZleba 
uravis wyalsacavis mosalodneli gavlenis obieqturi 
Sefaseba garemos klimatur maxasiaTeblebze. aqve unda 
aRiniSnos, rom cxril 45-Si moyvanili naleqebis ocwliani 
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jamebis sxvaobebis sidide migvaniSnebs naleqebis 
jamebis sxvaobebis mniSvnelovan cvalebadobaze, rac 
gamowveulia naleqebis konveqciuri formebis siWarbiT am 
regionSi. 

rogorc zemoT aRiniSna, wyalsacavis gavlena garemos 
haeris temperaturaze gamoiTvleba formuliT: 

     t-t1=(tn-t1)(1-F)φ                       (7.5)  
 
sadac,  
t1-aris haeris temperatura mocemul manZilze 

wyalsacavis sanapirodan. t1-haeris temperatura wyalsacavze, 

tW-wyalsacavSi wylis zedapiris temperatura. Ft da φ -arian 
funqciebi, romlebic iTvaliswineben wyalsacavsa da 

sanapiros Soris Tbobrunvis sidideebs. (1-Ft)φ 
damokidebulia haeris masis mier wyalsacavis zedapirze 
ganarbenis sigrZeze e.i. wyalsacavis geometriul zomebze. 

uravis wyalsacavis SedarebiT mcire zomebis gamo 
(ganarbenis sigrZe ar aRemateba 20m-s) Sesabamisi gamoTvlebi 
(cxrili 46) Sesrulebuli iqna wylis xazidan wyalsacavis 
didi RerZis mimarTulebiT 100m manZilze. miRebuli 
Sedegebis analizidan Cans, rom aprilidan oqtombris 
CaTvliT wyalsacavi mimdebare garemos temperaturas 
amcirebs, weliwadis danarCen TveebSi ki adgili aqvs 
sawinaaRmdego movlenas: noembridan martis CaTvliT 
wyalsacavis SesamCnevi gavlena ar scildeba haeris 
temperaturis meteorologiur sadgurebze gazomvis 
sizustis farglebs (0.10). 

rogorc wesi, haeris tenSemcveloba wyalsacavis 
zedapirze misi gadaadgilebis Sedegad wyalsacavis 
zedapiridan aorTqlebuli tenis xarjze izrdeba. uravis 
wyalsacavis aSenebamde dakvirvebaTa periodisaTvis 
fardobiTi tenianobis “sivrcul sxvaobaTa” meTodiT 
gamoTvlili Sedegebi moyvanilia cxril 47-Si. es sxvaobebi 
sakmaod mdgradia. maTi amplituda urav_ambrolaurisTvis 
tolia 7%-isa, xolo uravi-xarisTvalasTvis-4%-isa.  
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cxrili 46 
uravis wualsacavis gavlena sanapiro zolis 

temperaturaze, Δt, 0C 

T v e 
t, 0C 

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

t -1.8 -1.0 2.6 8.2 13.6 16.2 18.7 18.6 15.2 9.3 4.7 -0.5 

Δt -0.06 -0.12 -0.16 -0.25 -0.27 -0.1 -0.07 0.03 0.04 0.03 0.04 0.02 

t+Δt -1.9 -1.1 2.4 8.0 13.3 16.1 18.6 18.6 15.2 9.3 4.7 -0.5 

 
rogorc gamoTvlebi gviCvenebs, uravis wyalsacavis 

Sevsebis Semdeg fardobiTi tenianobis sivrcul sxvaobaTa 
cvlilebebi absoluturi sididiT imyofebian maTi bunebrivi 
cvlilebebis zRvrebis farglebSi. dadginda, rom 
fardobiTi tenianobis sidide uravis wyalsacavis gavlenis 
zonaSi mTeli wlis ganmavlobaSi umniSvnelod matulobs:  
ivlis-agvistoSi 2%-mde danarCen TveebSi ki ufro naklebad. 
eqsperimentuli gamokvlevebiT dadgenilia, rom wyalsacavis 
ganlagebis zonaSi naleqebis cvlileba gamowveulia ori 
faqtoris kompleqsuri zemoqmedebiT: Termuli konveqciiT 
da aorTqlebis Sedegad haeris tenSemcvelobis zrdiT. 
Termuli konveqciis roli uravis wyalsacavis mcire 
zomebis gamo ar SeiZleba CaiTvalos arsebiTad, xolo 
naleqebis wvlili, romlebic warmoiqmnebian wyalsacavis 
zedapiridan aorTqlebis Sedegad, SeiZleba Sefasdes 
atmosferoSi tenbrunvis Teoriis meTodiT (Дроздов 
О.А.,Григорьева А.С., 1963). am meTodiT Catarebuli gamoTvlebis 
Sedegebi gviCvenebs, rom uravis wyalsacavis zedpiridan 
aorTqlebuli wylis wvlili atmosferuli naleqebis 
sidideSi icvleba 0.05%-dan 0.25%-mde (cxrili 47).  

rogorc cxril 47-dan Cans, naleqebis wliuri jami 
uravis wyalsacavis gavlenis Sedegad icvleba 1.7mm-iT rac 
metyvelebs imaze, rom uravis wyalsacavis SedarebiT mcire 
zomebis Sedegad igi naleqebis mravalwlian reJimze 
praqtikulad gavlenas ver axdens e.i. uravis wyalsacavis 
gavlenas Sedegad naleqebis rejimis cvlileba ar SeiZleba  
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cxrili 47 
uravis wyalsacavis mosalodneli gavlenis sidideebi 

naleqebis raodenobaze (mm) 

T v e naleqebi,
mm I II III IV V VI VII VIII IX X XI XII 

P 109 97 85 82 86 102 81 88 92 117 94 109 

ΔP 0.05 0.06 0.07 0.09 0.14 0.20 0.24 0.22 0.18 0.20 0.11 0.09 

P+ΔP 109 97.1 85.1 82.1 86.1 102.2 81.2 88.2 92.2 117.2 94.1 109.1 

 
CaiTvalos arsebiTad. vinaidan naleqebis cvlilebis sidide 
toli 1.7mm-isa ar aris statistikurad mniSvnelovani, 
radganac dasavleT saqarTveloSi naleqebis Tviuri jamis 
5mm-iT cvlilebas (Tu ki naleqebis norma tolia 150mm-isa) 
aqvs 95%-iani uzrunvelyofa da amis Sedegad miRebul 
sidides ar gaaCnia klimaturi mniSvneloba. 

amrigad, SeiZleba davaskvnaT, rom uravis wyalsacavis 
gavlenis sedegad garemos raime arsebiT klimatur 
cvlilebas 100m sigrZis radiusis zonaSi ar unda velodeT. 
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daskvnebi 
 

1. siTbo da tenbrunvis turbulenturi Teoriis 
gamoyenebis safuZvelze Catarebulia saSualo Tviuri 
temperaturis mniSvnelobebis Sefaseba mdinare enguris 
auzis wyalsacavebis (jvari, gali, xudoni) zemoqmedebis 
Sedegad haeris miwispira fenaSi. 

wyalsacavebis siTburi balansis wliuri msvlelobis 
Taviseburebebi ganapirobeben maT gamacivebel da 
gamaTbobel gavlenas mimdebare teritoriaze Sesabamisad 
wlis Tbil da civ periodSi, romelTa intensiviba 
damokidebulia wyalsacavis zomebze da wylis zedapiris 
temperaturis formirebis Taviseburebebze. 

wyalsacavebis mimdebare teritoriebis Termuli 
reJimis cvlilebebi ganxilulia wylis zedapiris 
temperaturis formirebis wliuri Taviseburebebis 
gaTvaliswinebiT, rac damokidebulia am wyalsacavebSi 
doneebis reJimis regulirebis TaviseburebebiT wlis 
ganmavlobaSi. am SemTxvevisaTvis Sefasebuli iqna 
wyalsacavebis zegavleniT mimdebare teritoriaze (sanapiro 
xazze da misgan sxvadasxva manZilze) haeris saSualo 
Tviuri temperaturebis cvlilebebis sidide. 

Catarebuli gamoTvlebisa da dakvirvebaTa 
mravalwliuri informaciis analizis Sedegad dadginda, 
rom haeris gacivebis periodi jvris wyalsacavis 
maxloblad grZeldeba aprilidan oqtombris CaTvliT, 
xolo gaTbobis periodi-noembridan Tebervlis CaTvliT. 
gadis wyalsacavis maxloblad haeris gacivebis periodi 
Seadgens 4 Tves (ivlisi, agvisto, dekemberi, ianvari), xolo 
gaTbobis periodi-8 Tves (Tebervali-ivnisi, seqtemberi-
noemberi). xudonis wyalsacavis maxloblad haeris gacivebis 
periodi Seadgens 8 Tves (marti-oqtomberi), xolo gaTbobis 
periodi-4 Tves (noemberi- Tebervali). galis 
wyalsacavisaTvis am periodebs Soris ar aresebobs iseTi 
mkveTri sazRvari, rogorc jvrisa da xudonis 
wyalsacavebis SemTxvevaSi, rac, rogorc Cans, 
ganpirobebulia am wyalsacavebze jvris wyalsacavisa da 
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Savi zRvis kompleqsuri gavleniT da adgilobrivi 
cirkulaciuri procesebis (fionebi, brizebi) reJimuli 
maxasiaTeblebis TaviseburebebiT. 

Tu miviRebT saSualo Tviuri temperaturis saSualo 
kvadratuli gadaxris kriteriumad zafxulSi 1.00, xolo 
zamTarSi-20, rac damaxasiaTebelia dasavleT saqarTvelos 
regionebisaRvis, mniSvnelovnad iTvleba gamacivebeli 
efeqti wylis xazidan 0.1km siganis 

 zolSi, sadac jvris wyalsacavis zegavleniT 
gamowveuli haeris temperaturis cvlilebebis sidideebi 
aRemateba april-seqtemberSi 1.00-s, xudonis wyalsacaviT 
gamowveuli haeris temperaturis cvlilebebis sidideebi 
aseve aTRemateba mart- seqtembris periodSi 1.00-s. 

rac Seexeba galis wyalsacavis zegavleniT 
ganpirobebul haeris temperaturis dacemis an zrdis efeqts 
sanapiro xazidan 0.1km daSorebul zonaSi,igi ar SeiZleba 
CaiTvalos klimaturi TvalsazrisiT mniSvnelovnad, 
radganac temperaturis cvlilebebis mniSvnelobebi orive 
SemTxvevisaTvis imyofebian kriteriumiT dadgenili 
zRvrebis farglebSi. 

2. gamokvleuli iqna enguris wyalsacavebis kaskadis 
gavlenis SesaZlebloba im punqtebSi, romlebic garkveuli 
manZiliT arian daSorebuli wyalsacavis sanapiro xazidan 
(zugdidi, xaiSi, jvari, mestia, saqara, saCxere, lata). am 
mizniT gamoyenebuli iqna “sivrcul sxvaobaTa” meTodi, 
romlis daxmarebiT xdeba ZiriTadi klimatwarmomqmneli 
meteoelementebis cvlilebis Sefaseba eqsploataciaSi 
myofi  da asgebad savaraudo wyalsavavebis gavlenis 
zonaSi. am zonis gareT ganlagebul teritoriebTan  
SedarebiT Sefasebis kriteriumad gamoyenebulia 
meteorologiuri elementebis sivrculi sxvaobebis 
cvalebadoba. 

jvris wyalsacavis aSenebis Semdeg periodSi haeris 
saSualo wliuri temperaturis mniSvnelobebi daeca jvarSi 
0.20-iT, xaiSSi aiwia 0.10-iT, mestiaSi daeca 0.20-iT, saqaraSi 
ki_0.10-iT, xolo zugdidSi darCa ucvleli. saSualo Tviuri 
temperaturis maqsimalurma cvlilebebma Seadgina zugdidSi 
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da jvarSi 0.60, xaiSSi da mestiaSi_0.40, saqaraSi 0.80, rac 
gacilebiT dabalia dasavleT saqarTvelos regionisaTvis 
arsebuli haeris temperaturis sivrculi sxvaobebis 
bunebrivi cvlilebebis sidideebze. 

galis wyalsacavis aSenebis Semdeg sadgur galSi 
saSualo wliuri temperaturis sidide daeca 1.20-iT, xolo 
saSualo Tviuri temperaturis maqsimalurma cvlilebas 
Seadgina 1.10 (aprili). ianvarSi ki temperaturis mniSvneloba 
wyalsacavis aSenebis Sedegad praqtikulad ar Secvlila. 

xudonis wyalsacavis eqsploataciaSi gadacemis Semdeg 
haeris temperaturis saSualo wliuri mniSvneloba daiwevs 
1.80-iT. saSualo Tviuri temperaturis maqsimaluri 
cvlilebis mniSvneloba toli gaxdeba 2.90-sa (agvisto), 
minimaluri ki_0.10 (noemberi). 

3. mimdebare teritoriebis haeris tenSemcvelobaze 
(absoluturi, fardobiTi tenianoba) jvris wyalsacavis 
gavlenis eqsperimentaluri da Teoriuli Sefasebis 
Sedegebi miuTiTeben imaze, rom absoluturi tenianobis 
(wylis orTqlis drekadobis) saSualo wliuri mniSvneloba 
gaizarda zugdidSi 2.9 hpaskaliT, jvarSi_0.8, xaiSSi da 
saCxereSi_0.1, mestiaSi da galSi_0.2, saqaraSi_0.4hpaskaliT. 

fardobiTi tenianobis saSualo wliuri mniSvnelobebi 
gaizarda zugdidSi, xaiSSi, saqaraSi 2%-iT, mestiaSi_3%-iT, 
jvarSi_5%-iT, xolo saCxereSi igi darCa ucvleli, 
saSualo Tviuri absoluturi tenianobis maqsimalurma 
cvlilebam Seadgina zugdidSi 1.5 (XII), jvarSi_1.4 (IX), 
xaiSSi (XI) da mestiaSi (VIII)_0.4, saqaraSi_1.1 (IX), 
saCxereSi_0.6 (VIII), galSi_1.0hpa (IV). saSualo Tviuri 
fardobiTi tenianobis zrdis maqsimalurma mniSvnelobebma 
Seadgina zugdidSi 4% (zamTari), jvarSi_11% (XI), xaiSSi_7% 
(XI, XII), mestiaSi_6% (II, XI), saqaraSi_3% (I, XI), 
saCxereSi_4% (VII), galSi_8% (IV). 

fardobiTi tenianobis saSualo wliuri sidideebi 
gaizarda galSi da mestiaSi 3%-iT, jvarSi, saqarasa da 
xaiSSi_2%-iT, sugdidSi_5%-iT, xolo saCxereSi darCa 
ucvleli. 
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wylis orTqlis drekadobis saSualo Tviurma 
mniSvnelobebma jvris wyalsavcavis Sevsebis Semdeg 
gansaxilvel sadgurebze TiTqmis yvela TveSi moimata, 
garda maisisa (-0.2hpa) zugdidSi, ivnisisa (-0.1hpa) xaiSSi, 
maisisa (-0.1hpa). rac Seexeba saCxeres, iq adgili aqvs wylis 
orTqlis drekadobis rogorc matebas (IV, VII, VIII, IX, X), 
ise klebis SemTxvevebs wlis danarCen TveebSi, garda 
ianvrisa, romlisTvisac am meteoelementis sidide darCa 
ucvleli. 

haeris fardobiTi tenianobis saSualo Tviuri 
mniSnelobebis sidideebis Semcirebas wyalsacavis aSenebis 
Semdgomi periodisaTvis adgili hqonda zugdidSi_1% (X), 
xaiSSi_1.3% (VIII, IX), mastiaSi_1% (VIII, IX), saqaraSi_1% (VI, 
II, III,X, XII), galSi1.2% (IX, X, XI). 

amrigad, wyalsacavebis kaskadis gavleniT adgili aqvs 
mimdebare teritoriebze haeris tenSemcvelobis matebas 
TiTqmis mTeli wlis ganmavlobaSi, zogierTi Tveebis 
gamoklebiT. aqve unda aRiniSnos, rom zogierT TveebSi 
punqtebis umetesibaze haeris tenSemcvelobis Semcireba 
ganpirobebulia wyalsacavis akvatoriaze kondensaciis 
procesebis ganviTarebis Sedegad. 

wylis orTqlis drekadobis saSualo Tviuri 
mniSvnelobebisaTvis statistikuri mniSvnelobebis 
kriteriumad Cveulebriv Rebuloben saSualo kvadratuli 
gadaxris 0.9-1.5hpa zRvrul sidideebs, amis gaTvaliswinebiT 
arsebiTad unda iqnes miCneuli haeris tenianobis cvlileba 
wyalsacavebis mimdebare 0.1km siganis zonaSi: jvris 
wyalsacavisaTvis pirqaris SemTxvevaSi TebervalSi_0.9hpa, 
martSi_1.4hpa, aprilSi_1.5hpa, agvistoSi_1.5hpa, 
noemberSi_1.0hpa, dekemperSi_1.0hpa; xudonis wyalsacavisaTvis 
aprilSi_1.0hpa, galis wyalsacavisaTvis martSi_0.9hpa, 
aprilSi_1.0hpa, ivnisSi_1.3hpa. 

haeris fardobiTi tenianobis saSualo Tviuri 
mniSvnelobebis sidideebis Sefaseba saSualo kvadratuli 
gadaxrebis kriteriumis meSveobiT (wlis civ periodSi 6.0-
6.5%, Tbil periodSi 3-4%) gviCvenebs, rom statitikurad 
mniSvnelovania jvris wyalsacavisaTvis tenianobis mateba 
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zamTarSi sanapiro xazidan 0.1km manZilze, xolo 
zafxulSi_0.5km manZilze; xudonis wyalsacavisaTvis wlis 
civ periodSi (X-II) sanapiro xazze, xolo Tbil periodSi 
(III-IX) sanapiro xazidan 0.1km manZilze, garda ivlisisa da 
agvistosi, romelTaganac es mateba statistikurad 
mniSvnelovani xdeba sanapiro xazidan 0.5km manZilzec. 

paralelurad Catarebulia galisa da jvris 
wyalsacavebis SesaZlo gavlenis dadgena wyalsavavebidan 
daSorebuli da sxadasxva manZilze gan;agebul punqtebSi 
(zugdidi, jvari, xaiSi, mestia, saqara, saCxere, lata) 
“civrculi sxvaobebis” meTodis gamoyenebiT. 

dadginda, rom galisa da jvris wyalsacavebis aSenebis 
Sedegad wylis orTqlis drekadobis saSualo wliurma 
mniSvnelobebma moimata zugdidSi 2.9hpa-iT, jvarSi_0.8hpa, 
xaiSSi_0.1hpa, mestiaSi_0.2hpa, saqaraSi_0.4hpa, saCxereSi_0.1hpa-
iT. wylis orTqlis drekadobis saSualo wliuri 
mniSvnelobebis bunebrivi klimaturi cvalebadobis sidide 
ki Seadgens: mestiaSi_0.4, jvarSi_0.5, xaiSSi_0.4, 
zugdidSi_0.4, galSi_0.5hpa, e.i. wyalscavebis aSenebis 
Sedegad gamowveuli wylis orTqlis drekadobis saSualo 
wliuri sidideebis zrdis sazRvrebi ar aRemateba am 
punqtebisaTvis dadgenili bunebrivi klimaturi 
cvalebadobis sidideebis sazRvrebs, garda sadgur jvrisa 
da zugdidisa, sadac isini Sesabamisad tolia 0.8 da 0.5hpa 
da 2.9 da0.4hpa-si. 

wylis orTqlis drekadobis saSualo Tviurma 
mniSvnelobebma sadgur jvarSi moimata ara umetes 0.5hpa 
(klimaturi cvalebadoba 0.7-1.0hpa), mestiaSi_0.4hpa 
(klimaturi cvalebadoba 0.5-0.8hpa). amrigad, gansaxilvel 
raionSi jvrisa, galisa da xudonis wyalsacavebis 
SesamCnevi gavlena haeris tenianobaze mJRavndeba jvarSi da 
zugdiodSi. 

aqve unda aRiniSnos, rom Cvens mier gamoTvlili 
meTodebis gamoyenebiT miRebuli wyalsacavebis garemos 
klimatur maxasiaTeblebze gavlenis raodenobrivi Sefaseba, 
rogorc gamacivebeli da gamaTbobeli periodebis 
xangrZlivobis identurobiT, iseve maTi zemoqmedebis 
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intensivobiTa da gavlenis zonis sididiT, imyofeba im 
sazRvrebSi, romlebic dadgenilia eqsperimentuli gziT 
SedarebiT mcire zomis zomieri ganedebis Sesabamis fiziko-
geografiul pirobebSi ganlagebuli wyalsacavebisaTvis. 

4. gamokvleulia atmosferuli naleqebis reJimi mdinare 
enguris wyalsacavebis kaskadis ganlagebis raionSi, 
wyalsacavebis aSenebamde da aSenebis Semdegi 
periodebisaTvis. Catarebulia wyalsacavebis SesaZlo 
gavlenis Sefaseba naleqebis raodenobaze “sivrculi 
sxvaobebis” meTodis daxmarebiT. 

rogorc miRebuli Sedegebis analizi gviCvenebs, jvris 
wyalsacavis aSenebis Semdeg naleqebis saSualo wliuri 
raodenoba gaizarda zugdidSi 219 mm-iT, jvarSi-215 mm-
iT,xaiSSi-173 mm-iT, mestiaSi- 42 mm-iT, saqaraSi- 63 mm-iT, 
saCxereSi- 71 mm-iT, galSi-234 mm-iT. 

5. amrigad, Sesrulebuli gamokvlevebis Sedegebi iZleva 
safuZvels davaskvnaT, rom mdinare enguris auzis 
wyalsacavebis garemos klimatze ekologiuri TvalsazrisiT 
raime arsebiT gavlenas adgili ar aqvs.  
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