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Sesavali 

 
monografiaSi ganxiluli Tema eZRvneba iseT aqtua-

lur problemas, rogoricaa helioenergetikis ganvi-
Tareba da misi danergva saqarTvelos saxalxo meurne-
obaSi. miuxedavad imisa, rom dRes kacobrioba sargeb-
lobs organuli genezisis energomatareblebis iseTi 
saxeebiT rogoricaa navTobi, gazi, qvanaxSiri, gaaCnia 
ganviTarebuli hidroenergetika da maRal doneze 
mdgari atomuri energetika. mainc mzis sxivuri energi-
is praqtikul aTvisebas eniWeba didi mniSvneloba. 
problemis aqtualoba ganpirobebulia imiTac, rom  ge-
ografiuli garemos ekologiurad  sufTa aRdgenadi, 
amouwuravi energetikuli resursebis saxeobebidan 
mzis sxivur energias ukavia TvalsaCino adgili. aRsa-
niSnavia isic, rom energetikuli krizisis da organuli 
saxis energomatareblebis moxmarebis Sedegad anTro-
pogenuli aerozolebiT ganpirobebuli garemos prog-
resuli dabinZurebis procesis sagangaSo  simptomebis 
Tavidan acilebis mizniT, romlebic iZenen globaluri 
xasiaTis niSnebis klimatis cvlilebebSi mosalodneli 
(da ukve amJamad arsebuli) negatiuri SedegebiT, gansa-
kuTrebul aqtualobas iZens saxalxo meurneobis rigi 
dargebis stabilur da ekologiurad sufTa energeti-
kul bazaze gadayvana, raTa SenarCunebuli iqnes geog-
rafiuli garemos normaluri ekologiuri mdgomareo-
ba.  garda amisa,  gasaTvaliswinebelia is garemoebac, 
rom tradiciuli energomatareblebis mopoveba Zvirad 
Rirebuli xdeba da maTi maragi dedamiwaze amouwuravi 
ar aris. mTavari ki is aris, rom Tanamedrove civiliza-
ciam elementaruli ekologiuri normebis ugulvebel-
yofiT kacobrioba miiyvana im zRvramde, romlis iqeT 
Cvens planeta-dedamiwas ekologiuri katastrofa 
elis. aseTia prognozi, rogorc Cveni, iseve ucxoeli 
wamyvani mecnier-ekologebisa. yovelive es agreTve um-
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Zimes gavlenas axdens adamianis janmrTelobaze aqedan 
gamomdinare, helioenergetikuli problemebis gadaw-
yveta unda xdebodes ara calkeul qveynebSi, aramed 
mTeli msoflios masStabiT.  

dReisaTvis mzis energiis praqtikulad gamoyenebis 
dargSi ori ZiriTadi amocanaa gadasawyveti: 

- mzis batareebis, mzis elementebis gansakuTrebiT 
fotogardamqmnelebis Rirebulebis Semcireba, maTi 
margi qmedebis koeficientebis gazrda da saerTod he-
liodanadgarebis srulyofa. yovelive es fizikosebis, 
qimikosebisa da saerTod teqnikuri (gamoyenebiTi) mec-
nierebis gadasawyvetia.  

- TviT mzis sxivuri energiis, misi dedamiwis atmos-
feroSi mimdinare procesebTan urTierTqmedebis Ses-
wavla. es sakiTxi ki geofizikur mecnierebaTa sferos 
ganekuTvneba. imisaTvis, rom efeqturi iyos mzis sxivu-
ri energiis gamoyeneba, saxalxo meurneobaSi saWiroa 
Catardes mzis radiaciis kvleva aqtinometriuli sad-
gurebis monacemebze dayrdnobiT magram, rogorc cno-
bilia, aqtinometriuli sadgurebis ricxvi, romelTa-
gan vRebulobT kvlevisaTvis saWiro pirvelad masalas, 
saSualod meteorologiuri sadgurebis ricxvis mxo-
lod 4%-s Seadgens, ris gamoc, arsebuli monacemebi 
mzis pirdapiri radiaciis intensivobis Sesaxeb sxivi-
sadmi normalur sibrtyeSi (S) ra Tqma unda, sakmarisi 
ar aris. aqtinometriul sadgurebs Tu davumatebT he-
liografebiT mzis naTebis mafiqsirebel sadgurebs, es 
gazrdis informacias mzis radiaciis Sesaxeb, magram 
arc heliografebiT sadgurebis ricxvi iZleva infor-
maciis saWiro moculobiT miRebis garantias.  

- mzis, qaris, Termuli da sxva aratradiciuli ga-
naxlebadi energiis wyaroebis gamoyenebis mcdelobis 
sawyisebi saukuneebis siRrmidan modis. am sakiTxebTan 
dakavSirebiT mravali mecnieruli Sroma aris Sesru-
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lebuli. saqarTvelosTvis mravalwliani kvlevis Sede-
gebi Sejamebulia solidur monografiaSi (7). romelSic 
dasmuli problemebi gansakuTrebiT aqtualuria Cveni 
qveynis energomomaragebis kuTxiT. saerTod helioe-
nergetikis ganviTarebis done imdenad CamorCa energe-
tikis sxva tradiciuli saxeebis dones, rom igi aRmo-
Cnda mecnierebis kvlevis sferos miRma da misi saxalxo 
meurneobaSi gamoyenebis sakiTxi dadga mxolod Cveni 
saukunis meore naxevarSi, Tumca aRsaniSnavia, rom jer 
kidev gasuli saukunis 20-30-ian wlebSi dasaxuli iqna 
rigi RonisZiebebisa, romlebic exeboda mzis energiis  
gamoyenebas saxalxo meurneobaSi. am RonisZiebebis 
praqtikuli ganxorcieleba daevala mecnierebaTa aka-
demias, magram am RonisZiebas ar moyolia sagrZnobi Se-
degi, rac aixsneba im garemoebiT, rom uzarmazari sab-
WoTa kavSiris da mis SemadgenlobaSi myofi respulike-
bis akademiebis samecniero sakvlev TematikaSi an sul 
ar idga problema  saxalxo meurneobaSi mzis energiis 
gamoyenebis Sesaxeb. an Tu idga aseTi problema (umete-
sad Sua aziis respublikebis akademiebSi) is yovelTvis 
iTvleboda umniSvnelod. gamonakliss warmoadgenda 
TurqmeneTis ssr, romelic mTeli yofili sabWoTa kav-
Siris teritoriaze gamoirCeoda mziani dReebis maqsi-
maluri raodenobiT. am respublikaSi muSaobda samec-
niero-sawarmoo gaerTianeba saxalxo meurneobaSi mzis 
energiis gamoyenebis sakiTxebze. garda amisa, rogorc 
cnobilia, maSindeli saxelmwifo am dargSi naklebad 
afinansebda akademiebs saxalxo meurneobis sxva dar-
gebTan SedarebiT. garda amisa, am periodSi sabWoTa 
kavSiris akademiis biujetis sagrZnobi nawili ixarje-
boda atomuri energiis Teoriul da eqsperimentul 
kvlevebze, radganac es ukanaskneli akademiis Temati-
kaSi ayvanili iyo aqtualuri problematikis dargSi, 
amave dros, am dargisaTvis Seqmnili iyo atomuri ener-
giis saministro, romelic gansakuTrebiT uxvad finan-
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sdeboda saxelmwifos mier. am mizezebis gamo Tu rame 
gakeTebula helioenergetikis dargSi (TurqmeneTis 
gamoklebiT) es umetesad gakeTebula sagrZnobi finan-
suri da moraluri mxardaWeris gareSe. enTuziastebis 
Sromis xarjze. 

bolo periodSi, rodesac aSkarad gamoikveTa eko-
logiuri katastrofis saSiSroeba, organuli energo-
matarebeli resursebis deficiti da kacobriobisaT-
vis atomuri energiis gamoyenebis safrTxe, mkvlevarTa 
erTma nawilma iwyo Zebna ekologiurad sufTa, ganax-
lebadi, praqtikulad amouwuravi aratradiciuli 
energoresursebisa. Tumca,. Tavidanve saxalxo meurne-
obaSi mzis energiis gamoyenebis idea gamarTlebuli 
iyo ori didad mniSvnelovani upiratesobis gamo tra-
diciul garemos damabinZurebel organul energeti-
kasTan SedarebiT: pirveli — mzis energiis maradiulo-
biT, mzis sistemis arsebobis periodisaTvis, rac ka-
cobriobis arsebobis istoriisaTvis praqtikulad 
usasruloa da meore — mzis energiis ekologiuri si-
sufTave Tumca aucilebelia Sefasdes didmasStabiani 
heliodanadgarebis (igulisxmeba didi diametris sar-
keebi mZlavri koleqtorebiT) klimatze SesaZlo nega-
tiuri gavlena maTi ganlagebis raionSi. im SemTxvevaSi 
Tu heliodanadgarebis eqsploatacia negatiur gavle-
nas axdens garemoze, maSin dRis wesrigSi dadgeba heli-
oenergetikis ganviTarebisaTvis  saWiro strategiis 
SemuSaveba,. rogorc energiis wyaros gamomuSavebis 
teqnikaSi (eqsploataciidan movxsnaT sakoncentracio 
sarkeebi da ganvaviTaroT naxevradgamtarebisa da fo-
tofirebis teqnologia), aseve misi gamoyenebis princi-
pebze, kerZod, energiis moxmarebis avtonomiaze. am uka-
nasknelSi igulisxmeba Semdegi: imisaTvis, rom eleq-
troenergiiT dakmayofildes sacxovrebeli da sxva da-
niSnulebis Senobebi agreTve arsebuli transporti  
aucilebeli ar aris maTi energiiT uzrunvelsayofad  
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mZlavri mzis elsadgurebis aSeneba da obieqtebis saha-
ero qseliT kveba. ase magaliTad, dReisaTvis aSenebu-
lia eqsperimentuli sacxovrebeli saxlebi, romelTa 
saxuravebze damontaJebulia heliodanadgarebi (mzis 
sxivuri energiis koleqtorebi, fotogardamqmnelebi) 
mTlianad akmayofileben am saxlebis moTxovnilebas 
eleqtroenergiaze. rig msoflio gamofenebze warmod-
genili iyo mzis energiaze momuSave ara erTi avtomobi-
li. bolo wlebSi gamoCnda TviTmfrinavic (`mzemfre-
ni~). grZeldeba muSaoba maTi srulyofisaTvis. amri-
gad, helio energetikis ganviTarebis gzaze isaxeba ara 
marto mzis eleqtrosadgurebis Senebis, aramed rigi 
obieqtebis mzis energiiT avtonomiuri uzrunvelyo-
fis perspeqtiva.  

mzis energiis uSualod eleqtroenergiaSi gardaq-
mnis procenti jerjerobiT dabalia, Tumca Teoriu-
lad igi aRwevs 90%-s. imis gamo, rom dedamiwaze mzis 
radiaciis nakadi wyvetili da arastabiluria, mis gamo-
yenebas saxalxo meurneobaSi garkveuli winaaRmdegobe-
bi xvdeba. amitom im Teoriuli da eqsperimentaluri 
kvlevebis paralelurad, romlebic tardeba mzis eleq-
trosadgurebis simZlavris amaRlebis mizniT, parale-
lurad mimdinareobs teqnikuri sainJinro Zieba qaris 
energiis eleqtroenergiaSi gardasaqmnelad, aRsaniS-
navia, rom am ori saxeobis energiis gamoyenebis efeqtu-
roba saxalxo meurneobaSi mkveTrad maRldeba urTier-
TSevsebis ganxorcielebiT.  

praqtikulad mzis energiis gamoyeneba misi gardaq-
mniT Tavdapirvelad qimiur, Semdgom ki siTbur da 
eleqtrul energiebSi daiwyo gasuli saukunis pirveli 
naxevridan. dReisaTvis amerikis, evropis da aziis bevr 
qveyanaSi moqmedebaSia sakmaod Zlieri mzis eleqtro-
sadgurebi, garda amisa, sacxovrebeli saxlebis saxura-
vebze damontaJebuli avtonomiuri heliodanadgare-
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biT uzrunvelyofilia mobinadreebi siTburi da zogi-
erT qveyanaSi eleqtroenergiiTac.  

yofil sabWoTa kavSirSi mzis energiis aTvisebis 
procesSi gamoiyeneboda sakoncentracio sarkeebi. imis 
gamo, rom sarkeebi Zvirad Rirebulia, faraven miwis 
did farTobs da eqsploataciis procesSi kargaven Ta-
vis optikur maCveneblebs (damtverianebis gamo), xolo 
maTi gawmenda rTulia mzis energetikis gamoyenebis es 
gza naklebad perspeqtiulia. sakoncentracio sarkee-
bis alternativas mzis energiis foto gardamqmnlele-
bi  warmoadgenen, Tumca am ukanasknelTa saSualebiT 
eleqtroenergiis miReba kidev ufro ZviradRirebu-
lia. miuxedavad amisa, savaraudoa rom mzis energiis 
fotogardamqmnelebis margi qmedebis koeficientis 
gazrdisa da maTi Rirebulebis Semcirebis problema 
axlo momavalSi warmatebiT gadaiWreba. sxvadasxva ti-
pis avtonomiuri heliodanadgarebis gamoyeneba (rom 
araferi iTqvas mis ualternativobaze kosmonavtikaSi) 
uaRresad perspeqtiulia Znelad misawvdomi dasaxle-
buli punqtebisaTvis: udabnoebsa da maRalmTian raio-
nebSi moqmedebi eqspediciebisaTvis, momTabare mecxo-
veleobis mwyemsebis sadgomebisaTvis da yvela im obieq-
tebis energiiT uzrunvelsayofad, romlebsac tradi-
ciuli energoresursebi ar gaaCnia, savaraudoa, rom ax-
lo momavalSi helioenergetikis ganviTarebis donem 
unda dafaros is deficiti, romelic warmoiqmneba tra-
diciuli energoresursebis ukmarisobis Sedegad, mag-
ram aRsaniSnavia is garemoeba, rom mzis energiis saxal-
xo meurneobaSi maqsimalurad CarTvis dasaCqareblad 
marto sxvadasxva tipis heliodanadgarebis da TviT 
mzis radiaciis mafiqsirebeli aparatebis srulyofa ar 
aris sakmarisi. saWiroa vicodeT geografia imisa, Tu 
sad, romel punqtSi unda ganlagdes es aparatura maq-
simaluri efeqtis misaRebad. saqarTvelos, somxeTisa 
da azerbaijanisaTvis. amasTanave aRsaniSnavia, rom ami-
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erkavkasiis teritoriaze ganlagebuli aqtinometriu-
li sadgurebis informacia sakmarisi ar aris helioe-
nergetikuri resursebis detalizaciis kuTxiT am re-
gionSi.  

mocemuli kvlevis mizans warmoadgens saqarTvelos 
teritoriis helioenergetikuli resursebis amsaxveli 
arsebuli kadastrebis da rukebis detalizacia (da-
zusteba) da maTi informatulobis gazrda. saTanado 
kvlevis Catarebis Sedegad SesaZlebeli xdeba konkre-
tuli geografiuli punqtebis rekomendacia mTian, ra-
ionebSi mzis energiis saxalxo meurneobaSi gamoyenebis 
mizniT. konkretul punqtebSi igulisxmeba is punqtebi 
sadac dRemde mzis naTebis xangrZlivobis registracia 
da saTanado aqtinometriuli dakvirvebebi mzis radia-
ciis intensivobaze normalur sibrtyeSi,. jamuri ra-
diaciis sidideebze horizontalur zedapirze (an maTi 
uwyveti registracia) ar xdeboda. am punqtebSi ZiriTa-
dad igulisxmebian meteorologiuri sadgurebi da 
met-naklebad sxva perspeqtiuli punqtebi. garda amisa, 
ganxilulia iseTi aqtualuri problema, rogorica re-
liefis morfologiuri faqtorebis (ferdobebis eq-
spozicia, daxriloba, adgilis absoluturi simaRle) 
gavlenis Seswavla mzis pirdapiri radiaciis intensi-
vobis sidideze samxreTis eqspoziciis ferdobebisaT-
vis.  

unda xazi gaesvas im garemoebas, rom saqarTvelos 
teritoriisaTvis dRemde arsebuli kadastrebi da ru-
kebi (gansakuTrebiT adrindeli mxedvelobaSia i. cuc-
qiriZisa da sxva avtorebis mier Sedgenili kadastrebi 
(1-6)) romlebsac aqvs sqematuri xasiaTi, radganac isini 
eyrdnobian ra mcirericxovani da mokleperiodiani aq-
tinometriuli sadgurebis (sul 7 sadguri dakvirvebis 
periodis sxvadasxva xangrZlivobiT) informacias, iZ-
levian zogad warmodgenas mzis radiaciis maxasiaTeb-
lebze da mzis naTebis xangrZlivobis sidideze calke-



 15 

uli raionebisaTvis. e.i. isini saWiroeben am raionebSi 
ganlagebuli danarCeni punqtebisaTvis garkveul de-
talizacias lokaluri fizikur-geografiuli pirobe-
bis da Rrublianobis reJimis gaTvaliswinebiT. aRsa-
niSnavia rom saqarTvelos teritoriisaTvis dRemde 
damuSavebul kadastrebs Soris gansakuTrebuli adgi-
li ukavia v. gaguas da sxva avtorebis mier damuSavebul 
kadastrebs (7) romlebic eyrdnoba mzis radiaciis in-
tensivobaze, mzis naTebis xangrZlivobaze da Rrubli-
anobaze dakvirvebebis SedarebiT grZeldperiodiani 
rigebis analizs. garda amisa, sakiTxis gaSuqebisas am 
avtorebis mier gamoyenebulia literaturaSi cnobili 
meTodebi da Tanafardobebi mzis pirdapiri radiaciis 
da jamuri radiaciis Tviuri jamebis gamosaTvlelad 
im punqtebisaTvis, romlebsac ar gaaCniaT aqtinomet-
ruli dakvirvebebis saTanado informacia, magram aqvT 
grZelperiodiani dakvirvebis rigebi Rrublianobis 
reJimze da mzis naTebis xangrZlivobaze mxedvelobaSia 
a. kotarias  formula jamuri radiaciis jamebis gamo-
saTvlelad mTian raionebSi da s. sivkovis formula 
mzis pirdapiri radiaciis jamebis gamosaTvlelad) v. 
gaguas da sxva avtorebis mier damuSavebuli kadastre-
bis Rirsebas warmoadgens agreTve is garemoeba, rom 
masSi mzis radiaciis cvlilebebi droSi ganxilulia, 
rogorc determinirebul-stoqasturi procesi, rac 
saSualebas iZleva albaTobis Teoriis gamoyenebiT de-
damiwis am procesebis ZiriTadi Taviseburebebis obieq-
turi kanonzomierebebis dadgenisaTvis.  

aRniSnuli kadastrebi gvaZleven zogad warmodge-
nas mzis radiaciis kadastris fonur maxasiaTeblebze  
da maTi cvlilebebis dinamikaze droSi da sivrceSi. 
magram rogorc aRiniSna, es informacia  ar iZleva fo-
nuri sidideebis konkretizaciis SesaZleblobas. imi-
saTvis rom garkveuli tipis helioenergetikuli da-
nadgarisaTvis SeirCes konkretuli punqti dRemde ar-
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sebuli kadastrebi saWiroeben garkveul Sevsebas da 
dazustebas (dakonkretebas) im punqtebiT sadac ar 
tardeba (da arc adre warmoebda) aqtinometriuli da 
heliografiuli dakvirvebebi. amrigad, imisaTvis, rom 
efeqturi iyos mzis energiis gamoyeneba saxalxo meur-
neobaSi unda Catardes misi kompleqsuri kvleva aqti-
nometriuli sadgurebis informaciaze dayrdnobiT, 
magram aqtinometriuli sadgurebis ricxvi saqarTve-
loSi arsebuli meteorologiuri sadgurebis ricxvis 
saSualod 4%-s Seadgens. ris Sedegad, mzis sxivisadmi 
perpendikularul sibrtyeSi arsebuli mzis pirdapiri 
radiaciis informacia aris sruliad arasakmarisi.  

aqtinometriuli sadgurebis ricxvi garkveulwi-
lad SeiZleba gaizardos heliografiuli punqtebiT, 
sadac xdeba mzis naTebis xangrZlivobis registracia, 
magram arc aseTi sadgurebis ricxvi iZleva imis garan-
tias, rom maqsimumamde davides helioenergetikuli 
resursebiT sakmaod maRal doneze uzrunvelyofili 
punqtebis am miznebisaTvis gamoyenebis albaToba.  

mzis pirdapiri radiaciis intensivobaze sxivisadmi 
normalur da horizontalur sibrtyeebSi arsebuli in-
formaciis moculoba SeiZleba mniSvnelovnad gaizar-
dos Tu Seswavlili iqneba mzis radiaciis intensivoba-

sa ( ISS , ) da Rrublianobas Soris, ufro zustad, mow-

mendil cis mdgomareobis albaTobas ( 20−P ) Soris fun-

qcionaluri kavSirebis Taviseburebebi: 

)( 20−= PfS , )( 20−= PfS I  

sadac S aris mzis radiaciis intensivoba sxvisadmi 

normalur, xolo IS  - horizontalur sibrtyeSi. amri-

gad, informacia ISS ,  da 20−P  sidideebis sinqronuli 

SefasebebisaTvis warmoadgens kvlevis pirvelad etaps 
cxril 1-Si moyvanilia saqarTvelos teritoriisaTvis 
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ISS ,  da 20−P  sidideebis erTdrouli Sefasebis punqte-

bis raodenoba  
cxrili 1 

saqarTvelos teritoriis maRliv zonebSi ganlagebu-
li aqtinometriuli (n) da meteorologiuri (N) sadgu-
rebis ricxvi (maTi xvedriTi woniT n/N), sadac sinqro-

nulad warmoebda dakvirvebebi S da 20−P  sidideebze 
 

maRlivi 
zona, m n N n/N, % 

0-300 
300-600 
600-900 
900-1200 
1200-1500 
1500-1800 
1800-2100 
2100-2400 
2400-2700 
2700-3000 
3000-3300 

3 
2 
1 
0 
1 
0 
0 
1 
0 
0 
1 

7 
9 
8 
6 
6 
3 
5 
1 
0 
0 
1 

18 
22 
12 
0 
17 
0 
0 
100 
0 
0 
100 

Σ  9 46  

n/N saS   20 

 
da maTi ganlageba vertikaluri zonebis mixedviT. ro-
gorc cxrili 1 dan Cans, saqarTvelos teritoriis dab-
lob raionebSi dabalmTiani zonis CaTvliT ganlagebu-
lia 6 aqtinometriuli da 52 meteorologiuri sadgu-
ri, SuamTis zonaSi Sesabamisad 1 da 17, xolo maRalmTi-
an zonaSi Sesabamisad 2 da 2 sadguri. aqtinometriuli 
sadgurebis ricxvis xvedriTi wona meteorologiuri 
sadgurebis ricxvSi Seadgens pirvel zonaSi 11.5 da me-
oreSi 6, xolo mesame zonaSi 100%-s. rogorc cxrili 1-

dan Cans,  rig maRliv zonebSi ar arsebobs S da 20−P sidi-
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deebis  sinqronuli Sefasebis arc erTi sadguri. ro-
gorc am cxrilidan Cans, saerTod mTian da miT umetes 
maRalmTian raionebSi (da mTlianad regionSi) aqtino-
metriuli sadgurebis ricxvi mkveTrad ecema da maTi 
ganlageba zRvis donidan absolutur simaRleze damo-
kidebulobiT gasagebi mizezebis Sedegad (Zneladmisaw-
vdomi raionebi, energiis uqonloba da sxv.) ` ar eqvem-
debarebian raime gansazRvrul kanonzomierebebs. yove-
live amis Sedegad gasagebia, rom aqtinometriuli sad-
gurebis aseTi araerTgvarovani qaoturi ganawileba ma-
Ti ricxvis ukiduresi simciris pirobebSi ver mogvcems 
sakmaris informacias am zonebis helioenergetikuli 
resursebis obieqturi SefasebisaTvis. aseTi arasaxar-
bielo mdgomareoba ganapirobebs iseTi meTodikis Se-
muSavebas, romelic SesaZlebels gaxdis gamoviyenoT 
saqarTvelos teritoriaze arsebuli yvela meteoro-
logiuri sadgurgbis monacemebi Rrublianobis reJi-
mul maxasiaTeblebze (kerZod mxedvelobaSia mowmendi-

li cis mdgomareobis albaTobis sidide 20−P ), raTa mi-

viRoT rac SeiZleba meti informacia ama Tu im punqtis 
(meteorologiuri sadguris) helioenergoresursebze 
cxril 1-Si moyvanili absoluturi simaRlis yvela zo-
nidan, informacia Seesabameba  aqtinometriuli da me-
teorologiuri (dakvirvebebis) periods 1968 wlamde. 
rac Seexeba momdevno periods (1968-1990 wlebi) am peri-
odSi aqtinometriuli da meteorologiuri informa-
cia nawilobriv Semcirda rigi sadgurebis daxurvis Se-
degad da axlo momavalSi daxuruli sadgurebis aRdge-
na da axlebis gaxsna mosalodneli araa. yovelive ze-
moTqmuli aniWebs kidev ufro met mniSvnelobas Cvens 
mier SemoTavazebul meTodikas, romlis ZiriTad amo-

canas Seadgens mzis radiaciis intensivobasa - ISS ,   
Rrublianobas (ufro zustad mowmendili cis mdgoma-
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reobis albaTobas - 20−P ) Soris funqcionaluri kavSi-

rebis dadgena da misi Taviseburebebis Seswavla e.i.  
 

)( 20−= PfS , 

)( 20−= PfS I  

 
kidev erTxel unda xazi gaesvas mzis radiaciis in-

tensivobasa ISS ,  da mowmendili cis mdgomareobis al-

baTobas Soris 20−P  funqcionaluri damokidebulebis 

Seswavlis aucileblobas, vinaidan, rogorc saTanado 
analizi gviCvenebs, informaciis moculoba mzis radia-
ciis intensivobaze saqarTvelos teritoriisaTvis 
TiTqmis 5-jer naklebia, Rrublianobis informacias-
Tan SedarebiT.  
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Tavi I.   

aqtinometriuli da meteorologiuri  

sadgurebis zonaluri ganlageba zRvis  

donidan saqarTvelos teritoriaze 

 
amierkavkasiis regionis 376 meteorologiuri sad-

guridan, romlebic iZleodnen informacias Rrublia-
nobis Sesaxeb, mxolod 23 sadgurisaTvis arsebobs mona-
cemebi mzis pirdapiri radiaciis intensivobaze sxvi-
sadmi normalur sibrtyeSi (S), rac Seadgens meteoro-
logiuri sadgurebis raodenobis mxolod 6,1%-s. ukra-
inaSi igi ar aRemateba 2,1%-s, xolo yofili sabWoTa 
kavSiris mTel teritoriaze 8059 meteorologiuri 
sadguridan mzis radiaciaze dakvirvebebi swarmoebda 
mxolod 223 sadgurze, rac Seadgens 3%-ze naklebs. me-
teorologiuri da aqtinometriuli sadgurebis ganla-
gebaSi adgilis absolutur simaRleze damokidebule-
biT aseve aRiniSneba didi gansxvaveba. am sadgurebis 
ganlageba zRvis donidan amierkavkasiis teritoriaze 
mocemulia cxril 2-Si. sadgurebi am cxrilSi dajgu-
febulia 300 metriani bijiT (simaRleTa zonebad) Sem-
degi martivi formuli: 

)(300 kiH +=  

sadac i aris sadguris jgufis (zonis) nomeri xolo k 
— jgufis maformirebeli ricxvi, romelic icvleba 0-
dan 10-mde. k ricxvis cvliT i Rebulobs Sesabamis mniS-
vnelobebs. 

Tbilisis teritoriaze aqtinometriuli sadguri 
erTaderTi iyo, romelic 1926 wolidan awarmoebda dak-
virvebebs mzis radiaciaze. mxolod 1950 wlidan gaixsna 
kidev 6 aqtinometriuli sadguri. am sadgurebze miRe-
buli informacias analizis safuZvelze Sedgenili iq-
na mzis pirdapiri radiaciis pirveli kadastrebi g. me-
lias da i. cucqiriZis mier. /1-6/ 
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heliodanadgarebi  efeqturi muSaobis prognozisa 
da am ukanasknelis saWiro parametrebis dasadgenad 40 
wliani dakvirvebebis masala (aqtionometriuli sadgu-
rebis qselma funqcionireba Sewyvita 1991w.) SeiZleba 
arasakmarisi aRmoCndes. sadgur Tbilisis aqtinomet-
riuli masalebis mwkrivebma ki (65 wliani xangrZlivo-
biT) SesaZloa ver gamoavlinoT mzis radiaciis inten-
sivobis grZelvadiani harmonikebi. miuxedavad amisa, 
zemoT miTiTebul Sromebs didi mniSvneloba aqvs arse-
buli masalebis sistematizacisaTvis, es saSualebas iZ-
leva dazustdes, rogorc mowmendili cis mdgradobis 
koeficientis sidide, aseve bunebrivi helioenergeti-
kuri periodis xangrZlivoba, ukanaskneli drois is Su-
aledia, romlis ganmavlobaSi mocemul sadgurze  mo-
dis `teqnikurad gamosayenebeli mzis energia (aranak-
lebi 0,6kal/sm2wT.). Sesrulebuli Sromebis Tanaxmad, 
saqarTvelos teritoriaze mzis energetikuli resur-
sebis mixedviT yvelaze perspeqtiulia ioris plato, 
xolo araperspeqtiuli Savi zRvis aWaris sanapiro. ar-
sebuli informaciis sistematizaciis, ganzogadebisa 
da kvlevis TvalsazrisiT didi wvlili aqvs Setanili 
saqarTvelos teqnikuri universitetis hidrometeo-
roloigis instituts. misi TanamSromlebis mier dad-
genili iqna helioenergetikuli resursebis terito-
riuli ganawilebis ZiriTadi kanonzomierebebi. 
 
 



 22 

cxrili 2 
aqtinometriuli da meteorologiuri sadgurebis  

simaRleTa zRvrebi zRvis donidan 
 

k i 
H m  

zRvis  
donidan 

k i 
H m  

zRvis  
donidan 

0 0 300 6 6 2100 
1 1 600 7 7 2400 
2 2 900 8 8 2700 
3 3 1200 9 9 3000 
4 4 1500 10 10 >3000 
5 5 1800    

 
saqarTvelos teritoriis helioenergetikuli poten-

cialis (resursebis) detalizaciis kvlevis pirvel etaps 
warmoadgens mzis radiaciis intensivobasa da Rrubliano-
bas Soris funqcionaluri kavSiris dadgena e.i. 
 

)(PfS =  

sadac P mowmendili cis albaTobis koeficientia, xo-
lo S — mzis  radiaciis intensivoba. informacia S da P 
sidideebis sinqronuli Sefasebisa warmoadgens kvle-
vis pirvel etaps  cxrili 2.  gviCvenebs am pirveladi 
etapis uzrunvelyofis dones. cxrilSi 3 mocemulia S 
da P sidideebis erTdrouli Sefasebis simravle simaR-
leTa calkeul zonebSi amierkavkasiaSi ganlagebuli 
aqtinometriuli da meteorologiuri sadgurebisaT-

vis am cxrilSi mnq /=  warmodgenas gvaZlevs mocemul 
zonaSi meteorologiuri sadgurebis ricxvSi aqtino-
metruli sadgurebis xvedriT wonaze. ase magaliTad, 
amerikavkasiis teritoriaze zRvis donidan 300 metr 
simaRlemde ganlagebuli aqtinometriuli sadgurebis 
ricxvi Seadgens meteorologiuri sadgurebis ricxvis 
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12%-s. am cxrilis bolo svetSi moTavsebulia calkeul 
zonebSi myofi aqtinometriuli sadgurebis ricxvis 
(amierkavkasiis masStabiT) qn-is da saerTod, meteoro-
logiuri sadgurebis qN-is xvedriTi wona (%) yvela zo-
naSi arsebuli sadgurebis ricxvis jamis mimarT.  
 

cxrili 3 
amierkavkasiis sxvadasxva simaRleTa zonebSi  

ganlagebuli im aqtinometriuli da meteorologiuri 
sadgurebis ricxvi (maTi xvedriTi woniT), sadac  

sinqronulad fasdeboda S da P-s sidideebi 
 

z
o

na
 

aqtinometriuli (n) da meteorologiuri (N) sadgurebis ricxvi da maTi 
xvedriTi wona (q%) 

somxeTi 
saqarTve-

lo 
azerbai-

jani 
sul amierkavkasiaSi 

#
#
 

n N q% n N q% n N q% nΣ NΣ  q% 
Σ
Σn  

Σ
ΣN  

0    3 7 43 2 26 8 5 40 12 31.2 38.8 
1 0 0 - 2 9 22 1 8 12 3 17 18 18.8 18.2 
2 0 3 0 1 8 12 0 7 0 1 18 6 6.2 14.0 
3 1 3 33 0 6 0 0 8 0 1 14 7 6.2 10.8 
4 0 3 0 1 6 17 0 2 0 1 11 9 6.2 8.5 
5 1 3 33 0 8 0 1 4 25 2 10 20 12.8 7.8 
6 2 7 28 0 6 0 0 1 0 2 13 15 12.6 10.1 
7 0 0 - 0 0 0 0 0 - 0 0 - 0 0 
8 0 0 - 0 0 - 0 1 0 0 1 0 0 0.8 
9 0 0 - 0 0 - 0 0 - 0 1 0 0 0 

10 0 0 - 1 1 100 0 0 - 1 2 50 6.21 1.6 

Σ  4 19  8 51  4 57  16 12.9  99.8 100.1 

q   0.21   0.14   10.
07 

     

 

ase magaliTad, amierkavkasiis teritoriis pirvel 
300 metrian zonaSi sul 8 aqtinometriuli sadguri Se-
adgens 31.2%-)s yvela zonaSi arsebuli aqtinometriuli 
saleurebis jamisa (5/16X100=31.2%) meore zonaSi sul 
sami aqtinometriuli sadguria, rac Seadgens imave 16 
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sadguris 18,2%-s da a.S. amave meTodiT aris gamoTvlili 
meteorologiuri sadgurebis xvedriTi wona rogorc 3 
cxrilidan Cans, zRvis donidan sadgurebis araerTgva-
rovan ganawilebas aqvs adgili ara marto calkeul res-
publikebSi, aramed mTeli amierkavkasiis teritoriaze 
garda amisa, yvela zona zRvis donidan aqtinometriuli 
da meteorologiuri sadgurebiT sinqronulad ar aris 
aTvisebuli. magaliTad, 2401 metridan 3000 metramde ar 
mogvepoveba S da P sidideebis erTdrouli Sefasebis 
arc erTi sadguri. ufro metic, analogiur SemTxvevebs 
adgili aqvs calkeul respublikebSi. magaliTad, som-
xeTSi, romlis teritoriis 90% zRvis donidan 1000 met-
rze maRla aris ganlagebuli. xolo umdablesi werti-
lis simaRle 400 metria. aq saerTod 300 metriani simaR-
lis zona ar arsebobs. saerTod mTian da maRalmTian ra-
ionebSi aqtinometriuli sadgurebis ricxvi mkveTrad 
ecema, rac garkveuli mizezebis gamo gasagebicaa (Zne-
lad misawvdomi adgilebi, energiis ararseboba, muSao-
bis mZime pirobebi da sxv.). miuxedavad amisa, am sadgure-
bis ganlageba zRvis donidan unda eqvemdebarebodes 
garkveul kanons, romelic gulisxmobs, rom sxvadasxva 
regionSi da zonebSi miRebuli kvlevis masala da am masa-
laze dayrdnobiT miRebuli Sedegebi iyos erTnairad 
sando (erTi zonis) sadguris simaRlis gaTvaliswine-
biT. rogorc wesi, grafikebi funqciebisa )(Hfn =  da 

)(HfN =  warmoadgenen klebad wirebs.  
saqarTvelosa da azerbaijanis SemTxvevaSi grafike-

bi am funqciebisa warmoadgenen monotonurad klebad 
wirebs. rac Seexeba somxeTs, aq arc aqtinometriuli da 
arc meteorologiuri sadgurebis ganlageba adgilis 
absolutur simaRleze damokidebulebiT am wess ar eq-
vemdebareba (sadgurebis ricxvi n da N gamoTvlilia 
procentebSi Sesabamisad amierkavkasiaSi arsebuli 
sadgurebis saerTo ricxvTan SefardebiT). am kanonzo-
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mierebebis darRvevam somxeTis SemTxvevaSi sagrZnobi 
gavlena moaxdina mTlianad amierkavkasiaSi moqmedi aq-
tinometriuli da meteorologiuri sadgurebis zRvis 
donidan ganlagebis kanonzomierebaze. miuxedavad ami-
sa, es funqciebi amierkavkasiisaTvis Semdegi saxis xa-
risxis maCvenebliani funqciiT warmoidgineba: 

naxY −=                                        (1.2) 
bunebrivia, rom aqtinometriuli da meteorologi-

uri sadgurebis umravlesoba ganlagebulia pirvel 
zonaSi da aqtinometriuli sadgurebis araerTgvaro-
vani ganawileba calkeul zonebSi ver mogvcems auci-
lebel da srulyofil informacias. qveynis helioe-
nergetikul resursebze. es garemoeba ganapirobebs 
iseTi meTodis SemuSavebis aucileblobas, romlis sa-
SualebiT SesaZlebeli gaxdeba, rom gamoviyenoT yvela 
meteorologiuri sadguris monacemebi, rom miviRoT 
maqsimaluri informacia ama Tu im sadguris (raionis, 
regionis da mTlianad qveynis) helioenergetikul re-
sursebze simaRlis yvela zonidan. miT umetes, rom 1990 
wlidan (yofili sabWoTa kavSiris daSlis Semdeg) sa-
qarTveloSi aqtinometriuli dakvirvebebis sadgurebi 
(8 sadguri) daixura. axlo momavalSi albaT aqtinomet-
riuli dakvirvebebis qselis aRdgena rigi mizezebis ga-
mo mosalodneli ar aris. maSinac ki, Tu aqtinometriu-
li qseli aRdgenili iqna saWiro gaxdeba rigi wlebis 
ganmavlobaSi aqtinometriuli dakvirvebebis (helioe-
nergetikuli resursebis kvlevisaTvis) saWiro mocu-
lobis statistikuri masalis dagroveba. swored es 
mdgomareoba aniWebs kidev ufro met aqtualobas mzis 
sxivur energias da mowmendil icis mdgomareobis alba-
Tobas Soris kavSirebis Seswavlas.  

mzis radiaciis intensivobis Sesafaseblad paramet-
rebis SerCevis pirveli met-naklebad srulyofili ana-
lizi, rogorc idealuri, aseve realuri atmosfero-
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saTvis mocemulia g.a. grineviCis (8,9,21) da sxvaTa Sro-
mebSi. am SromebSi mzis sxivuri energiis maxasiaTeble-
bidan aqcentirebulia jamuri radiacia Q, romelic ga-
nisazRvreba horizontalur zedapirze dacemuli mzis 
pirdapiri (S) da gabneuli (D) radiaciebis jamiT: 

DSQ I += .  
dReisaTvis zogierTi tipis heliodanadgarebs Se-

uZliaT imuSaon ara marto mzis pirdapiri, aramed cis 
TaRis mier gabneul radiaciazec. amis gamo helioener-
getikaSi Q-s mniSvnelobiT fasdeba mzis radiaciis in-
tensivoba. amis gaTvaliswinebiT, mzis energodanadga-
rebisaTvis adgilebis SerCevisas didi mniSvneloba eni-
Weba parametr Q-s. rac Seexeba parametr D-s is gacile-
biT mniSvnelovania soflis meurneobis dargebisaTvis 
(vinaidan mcenareebisaTvis saWiro fotosinTezurad 
aqtiuri radiaciis procentuli Semadgenloba masSi me-
tia, vidre mzis pirdapir radiaciaSi). vidre mzis ener-
godanadgarebis muSaobis efeqturobis Sesafaseblad. 
amis gaTvaliswinebiT mzis energodanadgarebisTvis 
adgilis SerCevisas maqsimaluri efeqtis misaRwevad 
sxva parametrebs Soris privilegia eniWeba mzis pirda-
piri radiaciis intensivobas sxvisadmi normalur zeda-
pirze. garda amisa, eleqtroenergiis misaRebad sxva pa-
rametrebs Soris yvelaze efeqturi parametria S.  

garda aRniSnuli parametrebisa mzis radiaciis kadas-
trebis Sefasebisas sargebloben iseTi maxasiaTeblebiT, 
rogoricaa mzis naTebis xangrZlivoba da Rrublianoba. 
rogorc aRiniSna, sadgurebi, sadac daikvirveba S Zalze 
mcirericxovania, ramac aiZula mkvlevarebi miemarTaT 
mzis naTebis xangrZlivobisa da Rrublianobis Sesaxeb 
SedarebiT meti moculobis informaciisaTvis. amave 
dros S sididis mravalwliani monacemebis gamoyenebiT 
Sefaseba Tavisi sizustiT gacilebiT maRla dgas mzis na-
Tebis xangrZlivobiT da RrublianobiT gamoyenebul Se-
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fasebasTan SedarebiT. ase magaliTad, umetes aqtinomet-
riul sadgurebze gamoyenebuli kempbel-stoqsis 
mgrZnobiarobis minimaluri zRvari minis gamWvirvaloba-
ze da bafTis ferTan damokidebulebiT icvleba 0.26-
0.36kal/sm2wT-is farglebSi, rac ganpirobebulia mTeli 
rigi faqtorebiT: (bafTis sxvadasxva intensivobiT daw-
va, rac Tavis mxriv damokidebulia Rrublebis saxeobaze 
da maTi gadaadgilebis siCqareze, saregistracio bafTis 
ferze da xarisxze, misi Senaxvis vadebsa da pirobebze, sa-
koncentracio minis ferze da mis optikur maxasiaTeb-
lebze. atmosferos gamWvirvalobaze da sxva). rac Seexe-
ba mzis radiaciasa da Rrublianobas Soris kavSiris sa-
kiTxebs, isini ganxilulia (13) SromaSi. igive sakiTxebi eq-
sperimentaluri masalebis analizis Sedegad, ganxilu-
lia SromebSi (46-50, 53). aRsaniSnavia, rom mzis radiaciis 
intensivobiT da sxva parametrebiT Sedgenili yvela ka-
dastri zogadi xasiaTisaa gacilebiT srulyofili ka-
dastrebi mocemulia (1,7)-Si.  

xsenebuli kadastrebi iZleva saSualebas viqonioT 
warmodgena mzis radiaciis intensivobaze da mis dina-
miurobaze. magram aqtinometriuli sadgurebis raode-
nobis simciris gamo dauSvebelia aq moyvanili infor-
maciis ganzogadoeba droSi da sivrceSi. imisaTvis, rom 
mzis energetikuli sadgurebis asaSeneblad SeirCes 
konkretuli punqti arsebuli kadastrebi saWiroeben 
Sevsebas da dazustebas im punqtebze informaciiT, 
romlebisaTvis ar arsebobs aqtinometriuli dakvirve-
bebis masalebi. am problemis gadaWra SesaZlebeli xde-
ba funqcionaluri damokidebulebis )(PfS =  gamoye-
nebiT. imis gamo, rom rigi meteorologiuri faqtore-
bisa garkveul gavlenas axdens mzis radiaciis intensi-
vobaze, SesaZlebelia ama Tu im albaTobiT im energiis 
gamoyenebis SesaZlebloba, romelic dedamiwis zedapi-
ramde aRwevs mocemul punqtSi.  
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S-is sididesa da atmosferos gamWvirvalobis koe-
ficients P Soris funqcionaluri kavSiris kvlevas eZ-
Rvneba n.n. kaliatinis mier jer kidev 1943 wels gamoq-
veynebuli Sroma `mzis radiaciis daZabuloba realuri 
da idealuri atmosferoebisaTvis~ am SromaSi naCvene-
bia, rom mzis pirdapiri radiacia warmoadgens atmos-
feros gamWvirvalobis koeficientis da atmosferuli 
masis (m) funqcias.  mowmendili cis SemxTvevaSi 

),( PmfS = . igive sakiTxebi ganxilulia (24)-Si. Tu cno-
bilia parametrebi: ρ (mowmendili cis mdgomareobis 

albaToba), P (atmosferos gamWvirvalobis koeficien-
ti) da m (atmosferuli masa), maSin )(ρfS = da 

),( mPfS ρ=  funqciebis saSualebiT  nebismieri pun-

qtisaTvis SegviZlia S sididis Sefaseba.  
rac Seexeba parametr P-s, misi moZieba m da ρ  para-

metrebis moculobis (wonis) Sesabamisad praqtikulad 
SeuZlebelia imitom, rom misi eqsperimentaluri Sefa-
seba dReisaTvis zedmiwevniTi Sromatevadia. amitom 
jerjerobiT ),( mPfS ρ=  funqciis Tanaxmad gamoT-

vlisas, parametri P mxedvelobaSi ar aris miRebuli.  
aRvniSnavT, rom Cvens mier SemuSavebuli  meTodis Ta-
naxmad, S sididis Sefasebis Semdeg SesaZlo xdeba para-
metri P-s miaxlovebiT Sefaseba: kerZod, Tu movaxdenT 
atmosferos masis fiqsirebas (S-is Sefasebas vawarmo-
ebs mzis erTi da igive zenitur manZilze yofnisas) ma-
Sin es damokidebuleba warnmoidgineba Semdegi saxiT: 

),( PfS ρ= sadac constm =  (mudmivia). aqedan ki P-s ga-

moTvla (m-isa da ρ -is mniSvnelobebis Casmis Semdeg ar 
warmoadgens sirTules). 
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Tavi II  

funqcionaluri kavSiris analizi mzis  

pirdapir radiaciasa da mowmendili cis  

mdgomareobis albaTobas Soris 

 
Rrublianoba da mzis radiacia es is movlenebia de-

damiwis atmosferoSi, romelTa Soris funqcionaluri 
kavSiri arasodes arc irRveva da arc wydeba.  es kavSiri 
imdenad myari da bunebrivia, rom masze dayrdnobiT Se-
saZlebelia garkveuli sizustiT Sefasdes mzis pirda-
piri radiaciis intensivoba (S) yvela im sadgurisaTvis 
romlebzedac es ukanaskneli ar izomeba, magram regu-
larulad swarmoebs dakvirvebebi Rrublianobaze. rea-
lur atmosferoSi mzis radiaciis arekvlis, gabnevisa 
da STanTqmis Semdeg ZiriTadad Rrublianoba ganapi-
robebs imas, Tu mzis radiaciis ra nawili aRwevs deda-
miwis zedapirze. mowmendili cis SemTxvevaSi mzis ra-
diaciis intensivobaze moqmedeben atmosferos fiziku-
ri maxasiaTeblebi. gamWvirvalobis  koeficienti da 
simRvrivis faqtori. mzis radiaciasa da masTan dakav-
Sirebuli parametrebis sivrcesa da droSi variaciis 
Seswavlis mizniT mkvlevarTa mier gamoiyeneba SemTxve-
viTi stacionaruli procesebis Teoria, romelmac Se-
saZlebeli gaxada mimdinare procesebis kanonzomieri 
stoqastikuri modelebis Seqmna da algoriTmebis Sed-
gena im nakadis intensivobis gamosaTvlelad, romelic 
kosmosidan modis mzis radiaciis saxiT saTanado apa-

raturis mimReb zedapirze. )(ρfS =  funqciis Seswav-
las drosa da sivrceSi didi mniSvneloba aqvs mzis 
energetikuli danadgarebis efeqturobis gansazRvri-
saTvis. miRebulia myari, raodenobrivi Tanafardoba 
mzis pirdapiri (jamuri) radiaciis jamsa da mzis naTe-

bis xangrZlivobis jams Soris )(NfSS Sn Σ=Σ  sadac 
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nSΣ aris mzis radiaciis SesaZlo jami mowmendili cis 

SemTxvevaSi, f(N) Rrublianobis funqcia, nSΣ  mzis ra-

diaciis namdvili jami. Cvens SemTxvevaSi N aris mzis na-
Tebis xangrZlivoba, romelic damokidebulia Rrubli-
anobis reJimze. aRsaniSnavia, rom mzis naTebaze dakvir-
vebebis (registraciis) Sedegad dagrovili informacia 
gvaZlevs mzis radiaciis uwyvetobis maxasiaTeblebs, 
romelic aucilebelia heliodanadgarebis muSaobis 
efeqturobis Sesafaseblad. )(ρfS =  funqciis upira-

tesoba )(NfSS Sn Σ=Σ  funqciasTan SedarebiT SemdegSi 

gamoixateba: 
- Rrublianobis ufro sworad, mowmendili cis 

mdgomareobis albaTobis koeficienti 20−ρ  (SemdegSi 

ρ ) ise rogorc S warmodgenilia ara xarisxobrivad 
(rogorc es mzis naTebis xangrZlivobis SemTxvevaSi — 
heliografis bafTis dawviT), aramed raodenobrivad 
mzis radiaciis gazomvis (registraciis) Sesabamisi mo-
mentisaTvis.  

- Tu romelime axali punqtisaTvis saWiro gaxdeba 
mzis radiaciis raodenobrivi Sefaseba, rasac sakmaod 
xSirad eqneba adgili, sakmarisi iqneba mxolod mowmen-
dili cis mdgomareobis albaTobis gansazRvra am pun-
qtSi. am SemTxvevaSi xarjebi statistikuri masalis da-
sagroveblad dabali iqneba imasTan SedarebiT, rac 
dasWirdeba mzis naTebis saregistracio sadguris ga-
marTvas (aparatura, energiis wyaroebi, specialistebi 
da sxv.). 

- sagrZnoblad farTovdeba informaciis moculoba, 
radganac im meteorologiuri sadgurebis ricxvi, sa-
dac daikvirveba Rrublianoba 1,6-jer metia im sadgu-
rebis ricxvze, sadac xdeba mzis naTebis xangrZlivobis 
registracia da 17-jer metia aqtinometriuli sadgu-
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rebis ricxvze (mxedvelobaSia im sadgurebis ricxvi, 
sadac xdeba S da ρ -s sidideebis sinqronuli Sefaseba.  

aRsaniSnavia, rom meteorologiuri da aqtinomet-
riul sadgurebze dakvirvebebi, Rrublianobaze da 
mzis radiaciis intensivobaze xdeboda gansxvavebul 
vadebSi: 13 saaTze Rrublianobaze da 12sT30 wuTze 
mzis pirdapiri radiaciis intensivobaze. miuxedavad 
imisa, rom S da am parametrebze dakvirvebebis vadebSi 
sxvaoba 30 wuTs Seadgens. ρ  sidideebis intepolireba 

Catarda 1230 vadaze. funqciaSi )(ρfS =  Semavali S si-
didis Sesaxeb informaciis mopoveba saqarTvelos aq-
tinometriuli qselis 8 sadgurze xdeboda (1991 wlam-
de) imis gamo, rom aqtinometriuli sadgurebis raode-
noba mcirea, maTi monacemebi saqarTvelos teritoriis 
helioenergetikuli resursebis dasadgenad arasakma-
risia, amis gaTvaliswinebiT did mniSvneloba eniWeba S 
da ρ -s sidideebis erTdroulad Sefasebas raTa fun-

qcia )(ρfS =  analizma mogvces saSualeba S-is Sefase-
bisa yvela im punqtisaTvis sadac arsebobs informacia 
Rrublianobaze. aRsaniSnavia is garemoeba, rom para-
metri ρ Rrublianobis mobilurobis Sedegad arasta-

biluria. amitom S sididis gansazRvris cdomileba am 
funqciaSi didad Semcirdeba mxolod im SemTxvevaSi, 
Tu uzrunvelyofili iqneba am ori parametris er-
Tdrouli Sefaseba mravalwliani dakvirvebebis infor-
maciis gamoyenebiT.  

rogorc aRiniSna, funqcia )(ρfS =  Sesadgenad xde-
ba ρ -s interpolireba im vadebisaTvis, romlebSi xde-

boda S-ze dakvirveba. esenia: 930, 1230 da 1530. vadebi 630 da 
1830 mxedvelobaSi ar miiReba imis gamo, rom zamTris pe-
riodSi vadaze 630 mze jer kidev ar aris amosuli, xolo 

1830 vadisaTvis mze ukve horizontis qveviTaa. )(ρfS = -
is drosa da sivrceSi ganxilvisas helioenergetikuli 



 32 

sadgurebis efeqturobis TvalsazrisiT xdeba arCeva 
im punqtebisa, romlebzedac am funqciis wyvetiloba 
naklebia, xolo mzis pirdapiri radiacia gamoirCeva ma-
Rali intensivobiT. am moTxovnebs ki ZiriTadad gan-
sazRvravs ori faqtori: ciuri meqanikis kanonebi (Ta-
nac uaRresi sizustiT) da dedamiwis atmosferos opti-
kuri mdgomareoba. pirveli faqtoris gasaTvliswineb-
lad arseboben didi sizustis mqone astronomiuli da 
geofizikuri kadastrebi (punqtebis koordinatebi, 
mzis amosvlisa da Casvlis momentebi, mzis simaRleebi 
horizontidan da maTi Sesabamisi atmosferuli masebi 
da sxva). 

meore faqtori ki — atmosferos optikuri (meteo-
rologiuri) parametrebi calke kvlevis sagania ker-
Zod, aq mzis radiaciis intensiurobis donis gansaz-
Rvravs atmosferos Rrublianoba da fizikuri Tvise-
bebi (gamWvirvalobis koeficienti da simRvrivis faq-
tori). Rrublianoba amave dros gansazRvravs funqcia 

)(ρfS = -is wyvetis stoqastur pirobebs. imis gamo, 

rom moRrublulobis SemTxvevaSi S-is sidide swrafad 
da did zRvrebSi icvleba. Tu ar arsebobs didi mocu-
lobis masala (sistematuri dakvivrebebi drois did 
SualedSi) mzis radiaciis intensivobis gamoTvlis si-
zuste da saerTodSedegi am funqciaSi SeiZleba Sem-
TxveviTi aRmoCndes. amis gaTvaliswinebiT mxedveloba-
Si misaRebia is garemoeba, rom ρ warmoadgens  ara 
Rrublianobas, aramed mowmendili cis mdgomareobis 
albaTobas da funqcionaluri kavSiri S da ρ -s Soris 
myarad aris gansazRvruli. garda im iSviaTi SemTxeve-
bisa, rodesac Rrulianoba Sefasebulia 0-2 baliT (me-
teorologiurad mowmendili ca), magram mzis zedapirs 
faravs Rrubeli, Tumca amas adgili aqvs im dilisa da 
saRamos saaTebSi, romlis drosac miRebuli informa-
cia Cveni analizis farglebs gareT rCeba.  
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rogorc iyo aRniSnuli, Cveni kvlevis pirvelad wya-
ros warmoadgens meteorologiur da aqtinometriul 
sadgurebze miRebuli uwyveti da regularuli dakvir-
vebebis informacia. misi kameruli damuSavebis Sedegad 
miRebuli mwkrivebi drosa da sivrceSi. am mwkrivebis 
Semdgomi damuSavebisa da gaanalizebisaTvis gamoyene-
buli iqna maTematikuri statistikis meTodebi. aqve 
aRiniSna funqcia )(ρfS = -is saxis Seswavlis aucileb-
loba saqarTvelos teritoriisaTvis.  

dReisaTvis saqarTveloSi arsebuli yvela aqtino-
metriuli sadguridan maRalmTiani sadguri yazbegida 
mdebareobs zRvis donidan yvelaze maRla (3653m), am 
sadgurze atmosferos Semcirebis da misi didi gam-
WvirvalobisSedegad sxva sadugrebTan SedarebiT, mzis 
pirdapiriradiaciis intensivoba (S) sagrZnoblad maRa-

lia. garda amisa funqcia )(ρfS =  misi argumentis 
cvlis zRvrebSi unda iZleodes mzis radiaciis iseT in-
tensivobas, romelic axloa mis mniSvnelobasTan idea-
luri atmosferos arsebobis pirobebSi. am postulats 
safuZvlad udevs is garemoeba, rom aerozolebiT ga-
jerebuli da atmosferos umkvrivesi fenis arseboba 
(daaxloebiT misi masis 1/3) am sadgurze gamoricxulia 
Tumca rigi mkvlevarebis azriT 15-20 km-is simaRleeb-
ze weliwadis zogierT TveSi adgili aqvs aerozolebis 
maRali koncentraciis mqone fenebs. iqneba amiT SeiZ-
leba aixsnas is faqti, rom maRalmTian yazbegis sad-
gurze seqtemersa da oqtomberSi aRiniSneba mzis radi-
aciis intensivobis SedarebiT dabali mniSvnelobebi. 

Tu funqciis )(ρfS =  grafiks CavTvliT wrfed, ma-
Sin misi analizuri saxe iqneba: 

ρ44.141.0 +=S                                   (2.1) 
am gamosaxulebis grafikuli saxe mocemulia nax 1-

ze. am grafikis abscisebis RerZze mocemulia mowmendi-
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li cis mdgomareobis albaTobis koeificientis ρ mniS-

vnelobebi, ordinatTa RerZze ki — maTi Sesabamisi S-is 
mniSvnelobebi (kal/sm2wT). aqve unda aRiniSnos, rom 
kvlevis amocanas warmoadgens optimaluri sadgurebis 
SerCeva mzis energiis maqsimalurad gamoyenebis miz-
niT. (garda imisa, rom ganvixilavT mzis radiaciis in-
tensivobis WeSmarit mniSvnelobebs sakvlevi adgili-
saTvis mocemul momentSi), gverdi unda auaroT Teori-
aSi da praqtikaSi iseT aRiarebul xerxs, rogoricaa eq-
sperimentuli gziT miRebuli S sididis gadaangariSeba 
zRvis donisaTvis da sxvadasxva atmosferuli masisaT-
vis ( 2;1=m ). es moTxovna ganpirobebulia imiT, rom Te-
oriaSi miRebuli kanonzomierebebi zemoT aRniSnuli 
gardaqmnebisa gamomdinareobs standartuli atmosfe-
ros arsebobis pirobebidan, arc calkeuli sadgurebi-
saTvis realuri atmosferos pirobebSi xSirad ar 
sruldeba. S-is formula (1,3)-iT gamoTvlil da dak-
virvebebiT miRebul mniSvnelobebs Soris sxvaoba Sem-
TxveviTi xasiaTisaa, Tumca iq cdomilebaTa Teoriidan 
gamomdinare, sistematuri Secdomebi srulad araa ga-

moricxuli. vinaidan [ ] 08.0== ASδ  xolo A/n= 
A/12=0.007. aRsaniSnavia, rom sistematuri cdomilebis 
aseTi mniSvneloba metwilad ganpirobebulia ρ  sidi-
dis uxeSi interpolaciiT, Tu gamovricxavT gadaxris 
maqsimalur mniSvnelobas, romelsac δ aRwevs mxolod 
seqtemberSi (δ =0.19) maSin gveqneba A/n= 0.004, saSualo 

kvadratuli gadaxra 008.0±=±=
n

m δσ
, xolo saSua-

lo ariTmetikuli 06.0±=θ  . am Secdomebis sidide sag-
rZnoblad Semcirdeba  
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nax. 1 funqcia (1.3) grafiki m/m yazbegis  

sadguri dakvirvebis vada 1230 

 

Tu funqcia )(ρfS = -s warmovadgenT ara erTi 
wrfiT,. aramed ramdenime wrfiT (nax. 2) am grafikebidan 
naTlad Cans, rom S-sa da ρ -s Soris funqcionaluri 
kavSiris Ziebisas adgili aqvs Tveebis dajgufebas. ker-
Zod maRalmTian sadgur yazbegisaTvis erTi wrfivi xa-
zis maxloblad ori Semodgomis (IX, XI) da ori zamTris 
Tveebis (XII,I) Sesabamisi S-is mniSvnelobebia ganlagebu-
li. am wrfis gantolebaa:  

ρ05.203.0 +−=S                                   (2.2) 
 

cxrili 4 
WeSmariti cdomilebis δ mniSvnelobebi m/m sadgur 
 yazbegisaTvis, dakvirvebis vada 1230 (miRebuli (2.3), 

(2.4)) da (2.5) formuliT 
 

δ  Tve 

 I II III IV V VI VII 

δ  -0.01 0.11 0.09 0 0.03 0.01 -0.03 

δ  0.02 0 -0.01 -0.07 0.01 0 -0.05 

.δ  0.03 -0.06 0 0 0.04 0.03 0 

δ  
0.02 0.05 0.03 0.02 0.03 0.01 0.03 

 

ρ  
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δ  Tve 
 VIII IX X XI XII δ  

δ  -0.03 -0.19 0.11 -0.09 0.06 0.06 

δ  -0.06 0.02 0 -0.09 0.07 0.03 

.δ  -0.08 0.03 0.02 0.02 0.06 0.02 

δ  

 

0.06 0.06 0.04 0.07 0.06 0.04 

 
yvela danarCeni Tveebi SeiZleba aproqsimirebuli iq-
nes erTi wrfiT, romlis gantolebaa 
 

ρ04.239.0 +=S                                    (2.3) 
 

Tveebis aseTi dajgufeba ZiriTadad ganpirobebu-
lia mzis simaRliT horizontidan da garda amisa, mzis 
radiaciis intensivobis sezonuri cvalebadobiT. am 
ukanasknelis mizezia atmosferos Semcveli aerozole-
bis sxvadasxva xarisxi da simkvrive. Tu Cven mzis radia-
ciis intensivobis sidideebs gamoviTvliT ara (2,1) ara-
med (2,2) da (2,3) gantolebebiT da SevafasebT δ cdomi-
lebas, is sagrZnoblad Semcirdeba. garda amisa, siste-
maturi cdomileba 
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nax. 2 funqcia )(ρfS =  es grafiki m/m sadguri  

yazbegisaTvis (dakvirvebis vada 12sT 30 wT) a-S, b-SI-is  
informaciis gamoyenebiT 

 
( 02.0/ =nA ) nuls miuaxlovdeba. aseve Semcirdeba 

saSualo kvadratuli ( 04.0±=m ) da saSualo ariTmeti-
kuli cdomileba ( 03.0±=θ ). 

Tu ganvixilavT igive funqcionalur kavSirs im Sem-
TxvevaSi, rodesac mzis sxivebi ecema horizontalur 
zedapirze e.i. roca  

)(ρfS
I
=                                          (2.3) 

rogorc naxaz 2-dan Cans, am SemxvevaSi TveeIbis daj-
gufeba msoxda 3 wrfeze, romelTa gantolebebia 

wrfe 1 ρ70.246.0 +−=S                       (2.4) 
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wrfe 2 ρ91.039.0 +=S                              (2.5) 

wrfe 3 ρ50.208.0 +=S                             (2.6) 

Secdomebi aq ufro mcirea, kerZod, 03.0±=m , xolo 
02.0±=θ . aseTia monacemebi im aqtinometriuli sadgu-

risa, romelic yvela sadguraze maRla aris ganlagebu-
li zRvis donidan ara marto saqarTvelos teritoria-
ze, aramed mTeli kavkasiis teritoriaze.  

axla ganvixiloT zRvis donidan yvelaze dabla gan-
lagebuli aqtinometriuli sadguri senaki ( 40=H m). 

mivceT analizuri saxe )(ρfS =  da sxva funqciebs sena-
kis sadguris monacemebis gamoyenebiT. miRebuli gan-
tolebebis aproqsimaciis dros iseve, rogorc maRal-
mTiani yazbegis sadguris SemTxvevaSi adgili aqvs Tve-
ebis dajgufebas 3 wrfis gaswvriv: pirveli wrfis gas-
wvriv an mis maxloblad ganlagdebian III, IX, X da XI Tvee-
bi am wrfis gantolebaa: 

ρ44.114.01 −=S                                      (2.7) 
maisis TvisaTvis  

ρ67.120.02 −=S                                      (2.8) 
aprilis, agvistosa da seqtembris TveebisaTvis 

ρ76.112.03 −=S                                       (2.9) 
rogorc Cans, ukanasknel gantolebaSi Semavali para-

metrebi gansxvavdebian wina gantolebebSi Semavali koe-
ficientebisgan (gansakuTrebiT sakuTxo koeficiente-
bi). amis erT-erTi mizezia am sadgurebis sxvadasxva si-
maRleze mdebareoba. zRvis donidan. rac Seexeba S sidi-
dis gamoTvlis cdomilebas, isini erTidaimave rigisaa. 
magaliTad, sadgur senakisaTvis 03.0±=m ; 02.0±=θ . mi-
Rebuli Sedegebi migvaniSnebs imaze, rom, Tu arsebobs 
informacia (dakvirvebebis monacemebi) ρ -ze, SeiZleba 
mzis pirdapiri radiaciis intensivoba gamoiTvalos sak-
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mao maRali sizustiT. aRsaniSnavia, rom zemoT miRebul 
gantolebebSi ρ -s Sesaxeb aRebuli iyo ara 12sT30wT-ze 

(am dros izomeba S-is sidide), aramed 13 saaTze (Rrub-
lianobaze dakvirvebis vada), Tu Catardeba ρ -is inter-

polacia da miRebuli mniSvnelobebiT S-is intensivobis 
gamoTvlas gadavamowmebT zemoT moyvanili gantolebe-
biT, Secdomebi kidev ufro Semcirdeba.  

zemoT moyvanili Sedegebi eyrdnoba mxolod saqar-
Tvelos teritoriaze ganlagebuli aqtinometriuli 
sadgurebis monacemebs, romlebic TavisTavad mcire-
ricxovania (sul 8 sadguri) miRebuli Sedegebis dazus-
tebisaTvis ufro didi moculobis dakvirvebis masala-
ze dayrdnobiT saWiroa monacemebis moZieba. ara marto 
saqarTveloSi aramed mis farglebs gareTac. am mizniT 
amierkavkasiis teritoriisaTvis (somxeTi, azerbaija-

ni) aqtinometriuli sadgurebis monacemebis ( ISS , ) da 
maTi Sesabamisi ρ  sidideebs Soris funqcionaluri 

kavSiris dasadgenad agebuli iqna ϕρ=S  da ϕρ=IS -is 
funqciebis grafikebi romlebzedac yvela wertilebi 

kordinatebiT ( ρ,S ) da ( ϕρ=IS ) ganlagdnen Sesabamisi 
wrfeebis axlos. es damokidebulebebi warmodgenili 
iqna analizurad Semdegi gantolebebiT: 

ρ+= 38.0S                                         (2.10) 

ρ+= 38.0IS                                        (2.11) 
aRsaniSnavia, rom 89% yvela wertilisa ar gamodis 

am wrfeebis gareT (±0.2S da ±0.2 IS ) —is sazRvrebs gareT 
aRniSnul grafikze dafiqsirda wertilebis gansaz-
Rvruli gabneva, rac aixsneba imiT rom grafikze data-
nili iyo yvela sadguri weliwadis yvela Tvis monace-
mebiT, rac niSnavs atmosferuli masis, sadguris zRvis 
donidan simaRlisa da sxva faqtorebis ugulebelyo-
fas. miuxedavad amisa am formulebiT SesaZloa sakmaod 



 40 

maRali sizustiT gamoiTvalos S  da IS mniSvnelobebi. 
am gantolebebSi Semavali kuTxuri koeficientebi ne-
bismieri sadgurisaTvis SeiZleba CaiTvalos mudmivad, 
radgan isini axasiaTeben mzis radiaciis intensivobasa 
da mowmendili cis mdgomareobis albaTobis koefici-
entebs Soris funqcionalur kavSirs wminda saxiT. cva-
lebadobas unda ganicdidnen am gantolebebis Tavisu-
fali wevrebi, radgan maTi sidideebis formirebaSi mo-
nawileoben iseTi faqtorebi, rogoricaa atmosferos 
masa da gamWvirvaloba, agreTve sadguris simaRle 
zRvis donidan da sxva. amitom Tu am gantolebebSi Cav-
svamT mocemuli sadgurisaTvis calkeuli Tveebis Se-
sabamisi S da ρ -is mniSvnelobebs da Tavisufali wevris 
mimarT amovxsniT maT, miviRebT mis im mniSvnelobas, 
romelic Seesabameba mocemuli sadguris meteorolo-
giur pirobebs.  

am TvalsazrisiT, pirvel etapze xdeba Tavisufali 
wevrebis sidideebis dadgena weliwadis yvela sezonis 
centraluri TvisaTvis (I,6V, VII, X). imis gamo, rom zRvis 
donidan sadgurebis ganlageba amierkavkasiis terito-
riaze did sazRvrebSi icvleba, dawyebuli — 26 metri-
dan (sadguri artioma) 3653 metramde (sadguri m/m yaz-
begi), amitom am gantolebebis Tavisufali wevris 
cvlis diapazonic farToa. ase magaliTad, 12sT30 wT 
dakvirvebis vadaze Tavisufali wevris cvlilebis 
zRvrebia 0.23-0.85kal/sm2wT rac niSnavs imas, rom Tu am 
gantolebebidan pirveliT ganvsazRvravT S-is sidides 
zemoT aRniSnuli faqtorebis gaTvaliswinebiT (H, m, P 
da sxva) cdomilebam SesaZloa S-is sididesac ki gadaa-
Warbos. amis gaTvaliswinebiT moxda sadgurebis daj-
gufeba 300 metriani bijiT zRvis donidan, riTac gamo-
iricxa is cdomilebebi S-is gansazRvrisas, romlebic 
ganpirobebuli iyo sadguris simaRliT.  
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imasTan dakavSirebiT, rom atmosferuli masis gauT-
valiswinebloba zrdis S sididis Sefasebis cdomilebas 
aRsaniSnavia is garemoeba, rom Cvens mier ganxiluli te-
ritoria moicavs CrdiloeTi ganedis 38.2-44.80-ian zo-
nas, xolo ukiduresi CrdiloeTiT (soxumi) da samxre-
TiT (naxiCevani) mdebare aqtinometriul sadgurebs So-
ris es zona kidev ufro viwroa (3.80). amdenad, am regio-
nebisaTvis sadgurebis ganlagebis ugulebelyofas, rac 
atmosferuli masis gauTvaliswineblobas ar niSnavs. ar 
SeeZleba S sididis gamoTvlisas gamoiwvios sagrZnobi 
zrda (aq ganedebis zRvrebi miaxloebiTia vinaidan isini 
ruqidan vizualuradaa gansazRvruli). aqedan gamomdi-
nare, Sedgenili iqna gantolebebi S sidideebis gamosaT-
vlelad amierkavkasiis regionis yvela simaRleTa zonis 
jgufis aqtinometriuli sadgurebisaTvis. am ukanaskne-
lis ricxvis gazrdis SemTxvevaSi S sididis gamosaTvle-
lad Sedgenili gantolebebis parametrebi SeiZleba Se-
icvalos, ufro swored, dazustdes.  

magaliTisTvis cxril 5-Si mocemulia amierkavkasi-
is regionis aqtinometriuli sadgurebis (calkeuli 
zonisaTvis zRvis donidan) S-is gamosaTvleli ganto-
lebebi 1230 vadaze ianvris TveSi (ix. cxrilis bolo sve-
ti) amave cxrilSi mocemulia dakvirvebiT miRebuli da 
gamoTvlili mzis pirdapiri radiaciis S-is sxvaobebi  
δ , rogorc Cans, sadgurTa calkeuli jgufebisaTvis 
WeSmarit da gamoTvlil S sidideebs  Soris maqsimalu-
ri sxvaoba ar aRemateba 0.04 kal/sm2wT-s. δ -s aseTi da-
bali mniSvnelobebi saSualebas iZleva  ramdenime zo-
nis (sadgurTa jgufebis) gaerTianebisa. δ -s praqtiku-
lad gazrdis gareSe. es ki sagrZnoblad Seamcirebs dam-
xmare gantolebebis ricxvs.  

mocemul SromaSi  SemoTavazebuli S-is mniSvnelo-
bebis gamosaTvleli meTodi SeiZleba gamoyenebuli 
iyos ara marto saqarTvelos da mTlianad amierkavkasi-
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is teritoriisaTvis, aramed sxva qveynebis (regionebis) 
teritoriebisaTvisac. cxril 5-is analogiur cxrilis 

Sedgena SeiZleba funqcia )(ρϕ=IS  -is SemTxvevaSic, 
IS sidideebis gamosaTvlelad.  

aqamde Catarebuli kvleva exeboda 1230 sT-ian vadaze 
mopovebuli informaciis analizs. msgavsad am vadis-
Tvis Catarebuli kvlevisa (grafikis ageba, gantolebis 
Sedgena, misi parametrebis gansazRvra da sxva).  

cxrili 5 
amierkavkasiis teritoriis sxvadasxva simaRleTa zo-

nis punqtebisaTvis S -is gamosaTvleli damxmare gan-
tolebebi ianvris Tvis 12 sT30 wuT vadaze 
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δ  —

 S
g

am
o

T
 

δ 
%
 

d
am

xm
ar

e 
ga

n-
t

o
l

eb
eb

i 

kunZuli ar-
tioma 

-26 0.35 0.39 -0.04 11  

cxakaia 40 0.37 0.41 -0.04 11 ρ+= 23.0S  

soxumi 110 0.43 0.39 0.04 9  

 
 

0 

anaseuli 150 0.44 0.41 0.03 7  

kirovobadi 314 0.48 0.50 -0.02 4  

Tbilisi 400 0.46 0.47 -0.01 2 ρ+= 27.0S  

 
 

1 
Telavi 568 0.51 0.47 0.04 8  

2 maxaCkala 875 0.47 0.47 0 0 ρ+= 24.0S  

4 walka 1457 0.64 0.64 0 0 ρ+= 41.0S  

5 leninakani 1556 0.46 0.46   ρ+= 27.0S  

10 m/m yazbegi 3656 3656 0.82  0 ρ+= 52.0S  
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yvelaferi ganmeorebuli iyo 930 da 1530 dakvirvebe-
bis vadebisaTvis. ρ koeficientebis Sesabamis interpo-
lirebiT. amave momentebisaTvis qvemoT mogvyavs cxri-
li parametrebis a (Tavisufali wevri) da k-s (kuTxuri 
koeficienti) mniSvnelobebiT amierkavkasiaSi arsebul 
sadgurTa jgufebisaTviswlis sezonis centralur 
TveebSi (cxrili 6). am parametrebis mniSvnelobebiT, 
Sesabamisi zonebisaTvis Sesabamis TveebSi da vadebSi 
SeiZleba Sefasdes S-is mniSvnelobebi yvela meteoro-
logiuri sadgurisaTvis. es meTodi gvaZlevs S sididis 
Sefasebis maRal sizustes, magram amis misaRwevad gvix-
deba ara erTi gantolebis Sedgena da amoxsna weliwa-
dis droisa da adgilis ganedis gaTvaliswinebiT; rac 
sagrZnoblad zrdis Sromatevadobas. amave dros das-
muli problemis gadasaWrelad heliodanadgarebis 
efeqturi muSaobis uzrunvelsayofad adilis SerCeva-
kvlevis pirvel etapze ar moiTxovs aseT maRal sizus-
tes S-is Sefasebis dros. amitom mizanSewonili iqneba, 
Tu sizustis gauxeSebiT gantolebebis ricxvs Sevamci-
rebT minimumamde.  
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cxrili 6 
 

gantolebebSi 2ρii KaS +=  a  da K  parametrebis  

Semajamebeli cxrili amierkavkasiis regionisaTvis 
 

a  centraluri Tveebi 
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300 0.12 0.20 0.21 0.25 0.18 0 
600 0.08 0.24 0.26 0.20 0.21 1 
900 0.04 0.36 0.14 0.51 0.26 2 
1500 0.22 0.27 0.80 0.31 0.28 4 
1800 0.11 0.40 0.60 0.18 0.30 5 

 

>3000 0.89 0.49 0.43 0.64 0.40 10 
300 0.28 0.27 0.36 0.40 0.32 0 
600 0.27 0.36 0.39 0.43 0.36 1 
900 0.24 0.48 0.44 0.56 0.42 2 
1500 0.41 0.41 0.48 0.48 0.44 4 
1800 0.27 0.41 0.65 0.63 0.64 5 

 

>3000 0.52 0.46 0.39 0.61 0.60 10 
300 -0.02 0.14 0.16 0.06 0.08 0 
600 -0.02 0.16 0.20 0.04 0.10 1 
900 -0.10 0.19 0.07 0.04 0.06 2 
1500 0.05 0.16 0.82 0.18 0.16 4 
1800 -0.05 0.22 0.41 0.15 0.18 5 

 

>3000 -0.47 0.31 0.29 0.11 0.29 10 

 
1) aq igivea aRsaniSnavi, rac cxril 5-is SemTxveva-

Si. kerZod, amierkavkasiis regionSi ar arsebobs 
aqtinometriuli sadgurebi, 3,6 da 9 maRliv zo-
nebSi.  
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2) imis Sedegad rom m/m sadgur yazbegze horizon-
ti dasavleTiT Tavisufali ar aris ianvris Tve-

Si dakvirvebis vadaze 1530 S nulis tolia Tumca 
0≠ρ -s, aman gamoiwvia parametr a -s Zalze Sem-

cireba ufro naklebad es gamovlinda oqtombris 
TveSi.  

mzis pirdapiri radiaciis intensivobis gamosTvle-
lad (marto weliwadis sezonebis H Sua TvisaTvis dak-
virvebis sami vadisaTvis) rogorc cxrilidan (6) Cans, 
gvixdeba 80-ze meti gantolebis Sedgena da amoxsna. gan-
tolebaTa simravlis erT-erTi mizezi isaa, rom manam, 
sanam mzis pirdapiri radiacia dedamiwis zedapirs mi-
aRwevs mas uxdeba sxvadasxva sisqis atmosferos opti-
kuri masis (m) gavla, rogorc dRis, aseve weliwadis se-
zonebis ganmavlobaSi. es garemoeba aucilebels xdis 
optikuri masis gaTvaliswinebas mzis radiaciis inten-
sivobis analizis momentSi swored es ganapirobebs S si-
didis nomogramebis da damxmare formulebis Sedgenas 
m-is sxvadasxva mniSvnelobisaTvis wlisa da dRis sxva-
dasxva momentSi.  

naSromSi SemoTavazebuli meTodikiT, romelsac sa-
fuZvlad daedo funqcia )(ρfS =  analizi, mkveTrad 
gaizarda mzis pirdapiri radiaciis informatiuloba 
da misi Sefasebis sizuste, rac mas garkveul upirate-
sobas aniWebs literaturaSi arsebul meTodebTan Se-
darebiT, magram gantolebaTa simravles gverdi ver 
avuareT. imisaTvis, rom Semcirdes mzis radiaciis in-
tensivobis gamosaTvleli formulebis ricxvi funqci-

aSi )(ρfS = Rrublianobis faqtoris gasaTvaliswineb-

lad Sedis parametri Iρ  magram aq atmosferuli masa 
araa gaTvaliswinebuli. swored es ganapirobebs werti-

lebis (koordinatebiT ρ,S ) gabnevas sakmaod farTo 
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zonaSi. garda amisa, funqcia )(ρfS =  -s ar SeiZleba 
hqondes  wrfivi saxe argumentis mxolod gansazRvrul 
ubnebze. zogadad roca argumenti Rebulobs yvela Se-
saZlo mniSvnelobebs nulidan erTamde, da Sesabamisi 
grafiki ar SeiZleba aproqsimirebuli iyos erTi wrfiT 
Tu SevcvliT funqciaSi )(ρfS =  arguments ρ -s argu-

mentiT m/ρ --iT, amiT S-is sidide gaxdeba ara marto 
mowmendili cis albaTobis funqcia, aramed atmosfe-
ruli masis (m) funqciac. 

 

 
nax. 3 funqcia )(ρfS =  da )/( mfS ρ=  gamoTvlili S-is 

mniSvnelobebis dispersia. )(ρfSx =− , )/( mfS ρ=−Δ  

 

e.i. )/( mfS ρ=  nax. 3-ze mocemulia funqcia 

)(ρfS =  da )/( mfS ρ=  grafikebi. rogorc am grafike-
bidan Cans funqciaSi argumentis ρ -is Secvlam axali 

argumentiT m/ρ  mkveTrad Seamcira S-is Sesabamisi 

wertilebis gabneva. m/ρ  argumentis  cvlilebis mTel 
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diapazonSi. wertilTa koncentracia moxda  mrudis 
gaswvriv, romelic analizurad SeiZleba warmodgenili 
iqnes xarisxovani funqciis saxiT. Tu funqciaSi 

)(ρfS =  garda atmosferuli masisa gaTvaliswinebuli 
iqneba zRvis donidan aqtinometriuli sadguris simaR-
le (Hm) da atmosferos gamWvirvalobis koeficienti 
(parametri P), maSin aseTi funqciis Sesabamis grafikze 
wertilTa gabnevis sazRvrebi ar unda gamodiodes me-
Todis (instrumentaluri, SemTxveviTi da sxva) cdomi-
lebis gareT. rogorc ukve aRiniSna, aqtinometriuli 
sadgurebis dajgufebiT simaRleTa zonebSi 300 metri-
ani bijiT S sididis Sefasebisas H faqtori TiTqmis ga-
moiricxa. ufro Znelia P faqtoris gaTvaliswineba, 
radgan am ukanasknelis statistika TiTqmis umniSvne-
loa, an srulebiT ar arsebobs. amitom, sanam ar Semu-
Savdeba P-s gansazRvris ufro martivi meTodi. dRevan-
del meTodTan SedarebiT da ar dagrovdeba sakmao mo-
culobis statistikuri monacemebi funqciaSi )(ρfS =  
gamWvirvalobis koeficienti darCeba gauTvaliswine-
beli. 

rogorc aRiniSna, funqcia )/( mfS ρ=  SeiZleba 
warmodgenili iqnas (analizurad) xarisxovani funqci-

is saxiT nmaS )/(ρ=  
SromaSi SemoTavazebuli mzis pirdapiri radiaciis 

intensivobis gamoTvlis meTodi, rogorc ukve aRiniS-
na, eyrdnoba mzis pirdapiri radiaciasa (sxivisadmi 
marTobul dahorizontalur sibrtyeebSi) da mowmen-
dili cis mdgomareobis albaTobis koeficientebs So-
ris funqcionalur kavSirs. atmosferuli masisa da 
sadguris absoluturi simaRlis gaTvaliswinebiT. aq 
gasaTvaliswinebelia is garemoeba rom funqciebis 

)(ρfS =  da nmaS )/(ρ=  dasadgenad pirvelwyarod ga-
moyenebuli iyo arsebul aqtinometriul sadgurebze 
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930, 1230 da 1530 dakvirvebis vadebze dagrovili dakvir-
vebebis masalebi. mxolod im SemxvevebisaTvis, roca 
amave vadebisaTvis arsebobda mowmendili cis mdgoma-
reobis albaTobis Sefasebis saSualeba. amis Semdeg mi-
Rebuli Sedegebi ganzogadebuli iqna yvela im meteo-
sadgurisaTvis, sadac fasdeboda mowmendili cis 
mdgomareobis albaToba - ρ . 

dReisaTvis yofili sabWoTa kavSiris teritorii-
saTvis, S da ρ -s parametrebis mniSvnelobebi 1966 wlam-
de gamoqveynebulia saTanado cnobarebSi (10), xolo 
1982 wlamde — SromebSi, magaliTad (7)-Si xolo sxva 
dakvirvebebis masalebi mzis radiaciis intensivobaze S 
da mowmendili cis albaTobis mdgomareobaze ρ -ze 
1991 wlamde  moZiebulia saqarTvelos hidrometeoro-
logiuri sammarTvelos sainformacio ganyofilebaSi, 
amrigad, dakvirvebebis informacia S da ρ  1966 wlamde 

moicavs III periods.  axla ganvixiloT SI, SII, SIII,  sididee-
bis gamoTvlis modelirebi sakiTxi, rac gaaadvilebs 
informaciis  eleqtrogamomTvlel manqanaze damuSave-
bas (programis Sedgenas) da saboloo jamSi erTiani ga-

saSualebuli S  sididis gamoTvlas samive periodisaT-
vis kerZod  

IIIIII

IIIIIIIIIIII

nnn
nSnSnSS

++
++

= , romelSic nI, nII, nIII aris dak-

virvebaTa wlebis ricxvi Sesabamis periodSi. dakvirve-
bebis pirveli periodi warmoadgens Cvens mier SemoTa-
vazebuli meTodis realizaciisaTvis optimalur peri-
ods radgan am periodisaTvis arsebobs mravalwiluri 
informaciis gamoyenebis Sedegad sistemaSi moyvanili 

cnobarebi, romlebic Seicaven funqcia )/( mfS ρ= -Si 

Semaval S da ρ parametrebs. am informaciis kompaqtu-

rad warmodgenis mizniT M-iT aRniSnulia amierkavkasi-
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is teritoriaze yvela aqtinometriuli da meteoro-

logiurebis generaluri erToblioba. xolo ijM  (sa-

dac 34.....3,2,1=i )  cnobarebis gamoSvebis nomeria 

12....3,2,1=j  Tveebia) calkeuli regionebis (respubli-
ka) sadgurTa simravle, maSin cnobarebSi moyvanili 
mTeli informacia SeiZleba warmodgenili iqnes matri-
cis saxiT;  

[ ] [ ] [ ])12.....134....1( jEiEMM ij=                (2.12) 

sadac M gamosaxulia calkeuli blokebis (regione-
bis, gamoSvebebis) saxiT. M SesaZloa, uSualod am blo-
kebis calkeuli elementebis simravliTac gamoixatos, 
kerZod:  

[ ] [ ] [ ]).....1,24....1( nVEtESM tv
ij

tv
ij
ρ=                 (2.13) 

sadac ρ aris mowmendili cis mdgomareobis alba-

Tobis koeficienti. S mzis  pirdapiri radiaciis inten-
sivoba sxivisadmi normalur sibrtyeSi (warmoadgens 
ρ -s funqcias). t — mzis  saSualo dro. V sadguris 

nomrebi mocemuli gamoSvebis cnobarSi. zemoT iyo aR-
niSnuli, rom aqtinometriuli sadgurebis ricxvi saSu-
alod meteorologiuri sadgurebis ricxvis 4%-s Sead-
gens garda amisa, dakvirvebis momentebi Rrublianoba-
ze 1936 wlamde mxolod dRisiT xdeboda isic sam vada-
ze (7, 13 da 21 sT). 1936 wlis Semdeg hidrometeorolo-
giuri samsaxuri gadavida dakvirvebis oTx vadaze (1, 7, 
13 da 19sT) da bolos rva vadaze dRe-RameSi sam saaTia-
ni intervaliT. rac Seexeba aqtinometriuli dakvirve-
bebis sixSires isini warmoebs 030, 630, 930, 1230, 1530,  da 1830 

vadebze. saqarTvelos teritoriaze sadguris ganedisa 
da weliwadis sezonebis gaTvaliswinebiT S-ze dakvir-
veba SesaZloa 3-4-jer dReSi. dakvirvebis vadebis aseTi 
SezRudva (maSin, rodesac Rrublianobaze dakvirveba 
SeiZleba dRe-Ramis 24 saaTis ganmavlobaSi yovel saaT-
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ze). S sididis fiqsirebis vadebis gazrda SesaZloa Tu 
agebuli iqneba misi saSualo sidideebis dRiuri da 
Tviuri msvlelobis mrudebi. e.i. idealur SemTxvevaSi 
Tu TiToeul meteorologiur sadgurze ganxorciel-
deba, rogorc S-is, iseve ρ -s Sefaseba dRis yovel sa-

aTze, maSin M matricis elementebis saerTo ricxvi N 
iqneba jt -s sadgurTa ricxvze namravlis toli S-is Se-

fasebisas cxadia t ar miiRebs yvela 24 saaTis mniSvne-
lobebs (rac SesaZlebelia mxolod polaruli dRis 
SemTxvevaSi). Tu sakvlev teritoriaze ganlagebuli me-
teorologiuri sadgurebis ganxilvisas Semovifar-
glebiT im sadgurebiT, romlebzedac mzis radiaciis 
intensivobaze SesaZlo dakvirvebebis vadebi icvleba 7 
saaTidan 13 saaTamde (Tvisa da sadguris ganedidan ga-
momdinare), maSin matricis elementTa ricxvis qveda 

zRvari minN  iqneba 7712 n×× , xolo zeda zRvari - 

13max 1312 nN ××= . unda aRvniSnoT, rom aseTi simravlis 

matricebi dReisaTvis Cven ar gagvaCnia da arc gveqneba 
axlo momavalSi. dReisaTvis Cven unda davkmayofil-
deT generaluri erTobliobidan amokrefili simrav-
liT (aqtinometriuli sadgurebisaTvis), garda amisa, 
dakvirvebis vadebi SemozRudulia samamde (930, 1230 da 
1530). maSin generaluri simravlidan meoradi amokrefis 

Sedegad miRebuli matricis (aRvniSnoT is IM -iT) ele-
mentebis ricxvi iqneba 1221312 ×× 4392=  (122 aris aq-
tinometriuli sadgurebis ricxvi sakvlev teritoria-
ze). es aris im pirveladi statistikuri masalis mocu-
loba, romelic naSromSia gamoyenebuli da romelic 
saSualebas gvaZlevs mzis radiaciis intensivobaze ar-
sebuli radiaciis moculoba gavzardoT aranaklebad 
10-jer. mzis radiaciis intensivobis gamosaTvleli 
operaciebis Tanmimdevrobis dasadgenad aq gamoyenebu-
li e.w. qseluri grafikis principi (granitis grafiki) 
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Cveni SemTxvevisaTvis dakvirvebis 930 vadaze. am meTo-
diT warmodgenilia cxrili (7). 

rogorc cxrilidan Cans, argumentad aRebulia ara 

ρ , aramed m/ρ , ise rogorc adre S sididis gamoTvlis 

sizustis amaRlebis mizniT m/ρ  argumentis mTeli 
cvlilebis monakveTi dayofilia sam ubnad 
( 100/;100/15.0;15.0/ fmmm ρρρ ≤≤≤ ) erTiani xaris-

xovani funqciis nmaS )/(ρ=  nacvlad TiToeul am 

ubanze agebulia Semdegi saxis )/(0 mKSS ρ+= wrfivi 

funqciebi am funqciiT S -is sidide gamoTvlilia ar-
gumentis diskretuli mniSvnelobebisaTvis 0.05 bijiT, 

rogorc aRiniSna, S  sididis gamoTvlis mTeli proce-
si mocemulia cxril 7-Si.  

igive qseluri grafikiT gamoiTvleba 0S  da K para-

metrebi aq unda aRiniSnos erTi garemoeba: raki funqcia-

Si  )/(0 mKSS ρ+=  mxedvelobaSia miRebuli atmosferu-

li masa. am funqciis parametrebi, rogorc sxvadasxva va-
dis SemTxvevaSi, aseve sxvadasxva ganedze mdebare sadgu-
rebisaTvis didad ar unda gansxvavdebodnen erTmaneTis-
gan (es sxvaoba erTi da igive ρ  -is mniSvnelobisas  ar un-
da gansxvavdebodes meTodis dasaSvebi cdomilebisagan). 
is sagrZnobi gansxvaveba, romelsac SeiZleba hqondes ad-

gili funqcia )/(0 mKSS ρ+= -is parametrebis gansaz-

Rvrisas sxvadasxva sadgurebisaTvis ganpirobebuli iqne-
ba mowmendili cis albaTobis koeficientiT. atmosfe-
ros gamWvirvalobiTa da TviTon sadgurebis ganlagebiT 
zRvis donidan ukanasknelis gamoricxvis mizniT Catarda 
sadgurebis dajgufeba 10 zonad (maTi zRvis donidan gan-
lagebis mixedviT). 

rogorc aRniSnuli iyo, cxrili 2-is ganxilvisas 
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3000 metramde ganlagebuli sadgurebisaTvis (nulova-
ni jgufi) atmosferos qveda fenebi gacilebiT mdida-
ria aerozolebiT vidre mecxre da meaTe jgufis sad-
gurebisaTvis.  

cxrili 7. 
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N
/N

 

operaciis dasaxeleba 

r
a 

o
pe

r
a-

c
ia

a 
wi

n 

1 S sidideebze informaciis Sekreba (I-III periodeb-
Si) 

- 

2 
dakvirvebis I-III periodeisaTvis awonili S sidi-
deebis gamoTvla weliwadis yvela TvisaTvis 

1 

3 ρ sidideebze informaciis moZieba (I-III periodSi) - 

4 dakvirvebis I-III periodisaTvis awonili ρ sidide-

ebis gamoTvla weliwadis yvela TvisaTvis 

3 

5 ρ sidideebis interpolireba 9sT 30wT vadaze 4 

6 horizontidan mzis simaRlis moZieba ( 0
θh ) yoveli 

Tvis 15 (TebervalSi 14) ricxvisaTvis 

- 

7 moZiebuli mzis simaRlis 0
θh  gadaTvla mzis zeni-

tur manZilze ( 000 90 θθ hZ −= ) 

6 

8 zenituri manZilis ( 0
θZ ) Sesabamisi atmosferuli 

masis (m) gamoTvla formuliT: 0
θSecZm =  

7 

9 dakvirvebis vadaze 930 inetrpolirebuli ρ da m 

sidideebis da maTi ganayofis ( m/ρ ) gamoTvla 

5.8 

10 argumentebis cvalebadobis monakveTebze 

( Smmm )00.1/;100/15.0;15.0/( fρρρ ≤≤≤ si-

dideebis gasaSualeba 

2.9 

11 S0 da K parametrebis gansazRvra 

)/(0 mKSS ρ+= funqciaSi 
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amitom nulovani jgufis sadgurebze funqcia 

)/(0 mKSS ρ+= -is parametrebi unda gansxvavdebodnen 

me-9 da me-10 jgufebis sadgurebis parametrebisagan., 
rac Seexeba maRalmTian raionebs, maTTvis S0 da K para-
metrebi, arc Tu ise didad iqnebian gansxvavebuli er-
TmaneTisagan. es ki saSualebas iZleva, rom rigi zonebi 
gaerTiandnen (cxrili 3) ganvixiloT zemoT moyvanili 
qseluri meTodi (cxrili 7). 

am meTodis meore varianti, sadac ufro TvalsaCi-
noa operaciaTa Tanmimdevroba e.w. operacia kvanZebze 
anu programis ganxilvisa da Sefasebis meTodi warmod-
genilia blok-sqemis saxiT (nax. 4).ise, rogorc winaT 
aRniSnul SemTxvevaSi blok-sqema iwyeba saWiro infor-
maciis SekrebiT da mTavrdeba mzis radiaciis intensi-
vobis SefasebiT. kerZod, samive periodisaTvis gasaSu-

alebuli mniSvnelobebis ( S )-is dadgeniT nebismieri 
sadgurisaTvis amis Semdeg dgeba sakiTxi im kriteriu-
mebis gansazRvrisa, romelTa saSualebiT SesaZlebeli 
iqneba arsebuli monacemebis safuZvelze SerCeuli iq-
nes is adgilebi, sadac heliodanadgarebi imuSaveben 
maqsimaluri margi qmedebis koeficientiT. Tu cxril 7 
SevadarebT blok–sqemas, garda imisa, rom am ukanas-
knelSi ufro metad dazustebulia operaciebi (da maTi 
ricxvi ramdenadme sWarbobs 7 cxrilSi moyvanil ope-
raciebs) aRsaniSnavia, rom blok-sqema ar Seicavs am 
cxrilis me-10 operacias, rac ganpirobebulia imiT, 
rom funqciis )/( mfS ρ= sam calkeul ubnad ganxil-

viT mkveTrad gaizarda S sididis gamoTvlis sizuste, 
amave dros Tu S sididis gamoTvlebi Sesruldeba 
cvlad m/ρ -is arsebobis mTlian areSi amiT bevrad ga-
martivdeba misi Sefaseba da Tanac SenarCunebuli iqne-
ba damakmayofilebeli sizuste. amitom cxril 7-is me-II 
operacia blok-sqemaSi ar aris warmodgenili wrfivi 
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funqciis saxiT, mis nacvlad blok-sqema mTavrdeba 

aracxadi funqciiT )/( , mfS IIIIρ=  sadac IIII ,ρ  (ise ro-

gorc IIIIS ,  gamoTvlilia dakvirvebis samive periodis 

gaerTianebis safuZvelze gamosaxulebiT: 

IIIIII

IIIIIIIIIII

nnn
nnn

++
++

=
11

1
1 ρρρρ                            (2.14) 

qvemoT mogvyavs nax. 4-ze warmodgenili blok-sqemis 
gaSifvra (oTxkuTxedSi Casmuli operacia da isrebi aR-
niSnaven operaciis Sesrulebis Tanmimdevrobas), ker-
Zod: 
0 — kvlevis dasawyisi 

1 - 1S -is moZieba 1964 wlamde 
2 — dakvirvebis wlebi dasawyisi, dasasruli 

3 - 1n dakvirvebis wlebis ricxvi 

4 - IIS -is moZieba 1981 wlamde 
5 — dakvirvebis wlebi: dasawyisi, dasasruli.  

6 - IIn  - dakvirvebis wlebis ricxvi  

7 - IIIS -is moZieba 1991 wlamde.  
8. — dakvirvebis vadebis dasawyisi, dasasruli. 

9 - IIIn dakvirvebis wlebis ricxvi 

10 - 
IIIIII

IIIIIIIIIII

nnn
nSnSnSS

++
++

= 1  

11 - 0
θh  

12 - 000 90 θθ hZ −=  

13 -- 0
θSecZm =  

14 - 1ρ -is moZieba 1964 wlamde 

15 - 1ρ -is interpolireba 1S -is dakvirvebis vadaze ( 1
Iρ ) 

16 — dakvirvebis wlebi: dasawyisi, dasasruli. 
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nax. 4 mzis radiaciis intensivobis  
gamosaTvleli programis blok-sqema 

 

17 - I
In - dakvirvebis wlebis ricxvi 

18 - )(mIIρ  

19 - IIρ -is moZieba 1981 wlamde. 

20 - IIρ -is interpolireba IIS -is dakvirvebis vadebze 
21 — dakvirvebis wlebi: dasawyisi, dasasruli. 

22 - I
II
n -is dakvirvebis wlebis ricxvi 

23 - I
II

ρ (m) 

24 IIIρ -is moZieba 1991 wlamde: 

25 IIIρ -is interpolireba IIIS -is dakvirvebas  vadebzea 
26 dakvirvebis wlebi; dasawyisi, dasasruli 

27 I
III
n  dakvirvebis wlebis ricxvi 

28 I
III

ρ (m) 

29 
IIIIII

IIIIIIIIIIII

nnn
nnn

III

++
++

=
11

1
1 ρρρρ  

30 — argumentis 
I
mρ  cvlis 0.03 bijis SualedebSi S -is 

gasaSualeba 
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31 — funqciis )/( mfS I
IIII −= ρ saxis dadgena da misi para-

metrebis gansazRvra. 
 

amrigad, kvlevis dawyebidan funqcia n
I maS )/(ρ=  

parametrebis gansazRvramde saWiroa 31 operaciis Ses-
ruleba.  

pirveladi informaciis matriculma warmodgenam 
da S sididis gamosaTvlelad Sedgenilma blok-sqemam  
saTanado programis SedgeniT saSualeba mogvca gamog-

veTvala funqcia n
I maS )/(ρ= -Si Semavali parametre-

bi a  da n. 8 cxrilSi mocemulia gamoTvlebis Sedegad 
miRebuli mzis radiaciis intensivobis samive vadis 
calkeuli periodebisaTvis, aseve samive periodis ga-
erTianebis SemTxvevaSi cxril 9-Si moTavsebulia S-is 
gamosaTvleli damxmare gantolebebi 
 

cxrili 8 
mzis radiaciis intensivobis gamosaTvleli gantole-

bebi dakvirvebis vadebisa da periodebis mixedviT 
 
dakvirvebis  
vada perio-

di 

gantoleba 

I 46.0)/(17.1 mSI ρ= (2.15) 
II 45.0)/(30.1 mSII ρ=  (2.16) 

III 76.0)/(49.1 mS III ρ=  (2.17) 

 
 
930 

I-III 56.0
30.9 )/(32.1 mS ρ=  (2.18) 

I 36.0)/(91.0 mSI ρ= (2.19) 
1230 

II 15.0)/(80.0 mSII ρ= (2.20) 
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III 29.0)/(74.0 mS III ρ= (2.21) 

I-III 27.0
12

)/(82.030 mS ρ=  (2.22) 

I 29.0)/(85.0 mSI ρ=  (2.23) 

II 27.0)/(99.0 mSII ρ=  (2.24) 

III 50.0)/(08.1 mSIII ρ=  (2.25) 

1530 

I-III 35.0
15

)/(30 maS ρ=  (2.26) 

 
cxrili 9 

S sididis gamosaTvleli gantolebebi dakvirvebis  
vadebis (930, 1230, 15.30) gasaSualebiT calkeul  

periodebSi da 1991 wlamde 
 

dakvirvebis 
vada periodi 

gantoleba 

I 37.0)/(94.0 mS Id ρ= (2.27) 
II 29.0)/(03.1 mS IId ρ=  (2.28) 

III 52.0)/(10.1 mS IIId ρ=  (2.29) 

 
 
 

I-III 73.0
1991 )/(02.1 mS ρ=  (2.30) 

 

dakvirvebis  samive vadis gaerTianebiT calkeuli 
periodebisaTvis, (aRvniSnoT igi Sd-iT). amave cxrilis 
bolo striqonSi moyvanili gantoleba Semajamebelia 
dakvirvebis mTeli periodisaTvis e.i. 1991 wlamde- S1991 
esenia gantolebebi 2.27-2.30. 

7, 8 da 9 cxrilebis analizisas aRsaniSnavia Semdegi: 
parametri a  romlis sididec upiratesad ganpirobebu-
li atmosferos gamWvirvalobiT, dilis, SuadRisa da 
dRis meore naxevris dakvirvebebis vadebidan maqsima-
lur mniSvnelobebs Rebulobs dakvirvebis vadaze 
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9sT30wT (rodesac argumenti 1/ =mρ ). parametri a mi-
nimalur mniSvnelobebs Rebulobs SuadRis saaTebSi 
12sT30wuTze. rac ganpirobebulia atmosferos gam-
Wvirvalobis dRiuri svliT (SuadRis saaTebSi atmos-
feroSi ganviTarebuli turbulentobisa da konveqciis 
Sedegad masSi aRiniSneba agrozolebis intensiuri ma-
teba da gamWvirvalobis Semcireba). 

igive SuadRis saaTebSi Catarebuli dakvirvebebis 
masalis analizidan Cans, rom rodesac gantolebebis 
2.15-2.30 argumentebi  1-is tolia parametri adakvirve-
bebis pirvel periodSi 0.91-dan mcirdeba 0.74-mde dak-
virvebebis bolo III periodSi. rac imaze miuTiTebs, rom 
ganxiluli drois monakveTSi haeris gamWvirvalobam 
iklo.  

rogorc naCvenebi iyo zemoT funqcia 

)/( mfS IIII −= ρ -is cxadi saxe warmoadgens xarisxovan 

funqcias. nmaS )/(ρ= . am (1, 2, 3, 4, 6, 7) da sxva SromebSi 
mocemuli hekliodanadgarebis muSaobis reJimis, qse-
luri meTodis programaTa Sefasebisa da gaanalizebis 
Sedegad helioenergetikis moTxovnilebaTa Sesabamisad 
is punqtebi sadac mzis radiaciis intensivoba da jamebi 
(dRiuri, Tviuri, sezonuri) agreTve mzis naTebis xan-
grZlivoba aRwevs maqsimums iTvlebian optimistur pun-
qtebad, xolo is punqtebi sadac mzis radiaciis es maxa-
siaTeblebi ecema minimumamde warmoadgenen pesimistur 
punqtebs. radgan es sadgurebi warmodgenilia mzis ra-
diaciis ukiduresi zRvruli mniSvnelobebiT, bunebri-
via, sadgurebi mzis radiaciis maxasiaTeblebis qveda 
zRvriT unda gamoiricxos heliodanadgarebisaTvis op-
timaluri (perspeqtiuli) punqtebis ricxvidan. amasTa-
nave Tu aseTi sadgurebis SerCevis procesSi gaTvalis-
winebuli iqneba heliodanadgarebis damontaJebis da mi-
si eqsploataciisaTvis xelsayreli Tu damabrkolebeli 
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pirobebi (adgilTan misasvleli gzebi, meteorologiu-
ri, sociologiuri, ekonomiuri problemebi da sxva), Se-
saZloa optimisturi sadgurebis raodenoba am mizeze-
bis gaTvaliswinebiT kidev ufro Semcirdes, magram, Tu 
mocemuli punqtis helioenergetikuri parametrebi maq-
simaluria, magram aRniSnuli rigi dabrkolebebis Sede-
gad ver xerxdeba misi aTviseba, maSin aseTi punqti war-
moadgens perspeqtiul punqts amrigad, eqsploatacii-
saTvis rekomendirebul sadgurTa ricxvSi pirvelyov-
lisa Seva rigi optimisturi sadgurebisa, romelTa um-
ravlesoba iqneba perspeqtiuli sadgurebidan SerCeuli 
yvela es sadgurebi amoikrifebian zemoT mocemuli M 
generaluri erTobliobidan. magaliTisaTvis cxril 10-
Si moyvanilia zemoT ganxiluli punqtebis SerCevis sqe-
mis fargmenti saqarTvelosaTvis dakvirvebis I period-
Si, kerZod 9sT30 wuTis vadaze radgan saqarTvelos aq-
tinometriuli sadgurebis ricxvi pirvel periodSi 
rvas ar aRemateboda optimisturi da pesimisturi sad-
gurebis ricxvi sam-samiT ganisazRvra. am naSromSi Semu-
Savebuli meTodika saSualebas iZleva analogiuri 
cxrilebis Sedgenisa danarCeni dakvirvebis ori vadi-
saTvis (1230, 1530) II da III periodebisavTis rogorc aqti-
nometriuli, aseve meteorologiuri sadgurebisaTvis. 
am SemTxvevaSi sadgurebis simravle saSualebas iZleva 
gaizardos, rogorc optimisturi, aseve perspeqtiuli 
sadgurebis ricxvi. 
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cxrili 10 

sinax ASSS ,, ImIm,1  da ∑
=

12

1i
IiS -is mniSvnelobebi (kal/sm2wT) 

saqarTvelos aqtinometriuli sadgurebis qselisaTvis 
1 periodis 9sT 30wT dakvirvebis vadaze 

 
romel 
adgil-

zea 

sadguri 
axS Im  inS Im  sA  ∑

=

12

1i
IiS  

romeli 
punqtia 

1 yazbegi 
(m/m) 

1.07 0.75 0.32 146800  

2 skra 0.85 0.34 0.51 139900 optimis-
turi 

3 Telavi 0.74 0.39 0.35 130000  

4 soxumi 0.73 0.33 0.40 120000 perspeq-
tiuli 

5 Tbilisi 0.76 0.26 0.50 118000  

6 walka 0.65 0.42 0.28 112000 pesimis-
turi 

7 senaki 0.63 0.32 0.33 111000  

8 anaseuli 0.71 0.38 0.33 107000  
 
rogorc cnobilia, Cven planetaze mimdinare met-

wil procesebs ganapirobebs mzis energiis is nawili, 
romelic atmosferos gavliT aRwevs  dedamiwis zeda-
piramde. imis gamo, rom dedamiwis atmosferos naxevari 
masala ganuwyetliv ganicdis mzis radiaciis moqmede-
bas, yvela perioduli Tu kvaziperioduli procesebi 
atmosferoSi da dedamiwaze xorcieldeba mze-dedami-
wis kavSiris gavleniT. es ukanaskneli kiganpirobebu-
lia dedamiwis mzis garSemo brunviT da dedamiwis ekva-
torialuri sibrtyis orientaciiT mzis ekvatoris mi-
marT, ris Sedegadac dedamiwaze mimdinare procesebze 
garkveulwilad gavlenas axdens ciuri meqanikis kano-
nebi.  
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mzis radiaciis intensivobis fluqtuaciasTan da-
kavSirebiT did interess warmoadgens dedamiwaze tem-
peraturis ryeva da misi gamomwvevi mizezebi. Tu es uka-
naskneli drosa da sivrceSi mcire masStabisaa, amis 
erT-erTi mizezi mzis radiaciisa da Rrublianobis 
kompleqsSi devs, xolo Tu am parametrebis ryevis mas-
Stabi. aseuli da aTaseuli wlebis tolia, amis mizezi 
planetaruli da kosmosuri masStabisaa. is SeiZleba ga-
mowveuli iyos rogorc dedamiwis atmosferos masebis 
cvlilebiT aseve mzis aqtiurobis periodulobiT, an 
kidev brunvis RerZis daxrilobis cvliT (dedamiwis 
polusebis gadaadgilebiT).  

maTematikuri statistikis meTodebis gamoyenebiT 
Sesrulebul SromebSi gakeTebulia logikuri daskvna, 
romelic mdgomareobs SemdegSi: Tu Rrublianoba da 
atmosferos gamWvirvaloba ganicdian periodul an 
kvaziperiodul cvalebadobas Cvenamde mosuli mzis 
radiaciis intensivobac Sesabamisad unda meryeobdes 
mravalwlian saSualo donesTan (normasTan) SedarebiT. 
am ryevis periodulobis kanonzomierebebis Seswavla 
saSualebas iZleva garkveuli albaTobiT gakeTdes 
prognozi mzis radiaciis intensivobis Sesaxeb. moma-
val periodSi, rasac didi mniSvneloba aqvs helioener-
getikis interesebidan gamomdinare. aRsaniSnavia is, 
rom rac ufro didi drois monakveTs moicavs meteo-
rologiur elementebze dakvivrebebis rigi — miT uf-
ro zustad iqneba gansazRvruli ryevis periodi da am-
plituda. amave dros Tu Sesaswavl procesze ar moqme-
debs anTropogenuri faqtori am SemTxvevaSi ryevis pa-
rametrebi stabiluri iqneba. aseTia, magaliTad, mzis 
laqebze 1749wlidan wyvetili, xolo 1826wlidan — sis-
tematuri dakvirvebebis rigebi. miuxedavad imisa, rom 
aq saxezea dReisaTvis erTaderTi yvelaze grZeli uw-
yveti rigebi mzis laqebze dakvirvebisa (rac dResac 
grZeldeba msoflios astronomiul observatoriebSi), 
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ryevis dadgenil periodze (saSualod 11 weli) civili-
zacias arasodes ar mouxdenia gavlena da verc moax-
dens raime gavlenas, Tu rodesme Seicvala mzis laqebis 
maxasiaTebeli e.w. volfis ricxvis norma an periodu-
loba, es gamowveuli iqneba TviT mzeze  an kosmosSi mim-
dinare procesebis radikaluri cvlilebebiT. sul sxva 
mdgomareobaa roca vixilavT dedamiwis atmosferoSi 
an mis zedapirze mimdinare procesebs. aq ZiriTadad 
ori faqtoria gasaTvaliswinebeli: 

- sivrcesa da droSi dagrovili informaciis mo-
culoba (gansakuTrebuli mniSvneloba aqvs drois mo-
nakveTs); 

- ra gavlenas axdens Sesaswavl procesze, Tana-
medrove civilizacia (anTropogenuri faqtori). 

- Tu gansaxilveli drois monakveTi ar Seicavs 
sul cota 2 periods, maSin azrs kargavs ryevis para-
metrebis (norma amplituda da sxva) dadgenis mcdelo-
ba. miT umetes, aseT SezRudul monacemebze dayrdno-
biT gakeTebuli prognozi ar iqneba sando samwuxarod, 
meteorologiuri elementebis sistematuri registra-
cia (isic sivrceSi SezRudulad, ufro sworad meCxe-
rad sul aTiode sadgurze, ruseTis yofil imperiaSi 
daiwyo mxolod XIX saukunis bolos xolo analizisaT-
vis vargisi masala grovdeboda mxolod XX saukunis 30-
40-iani wlebidan. drois es monakveTi cxadia araa sakma-
risi mTeli rigi meteorologiuri procesebis srul-
yofili kvlevisaTvis, gansakuTrebiT klimatologiis 
moTxovnebidan gamomdinare araa sakmarisi imitom, rom 
ryevis didmasStabiani harmonikebi SeiZleba Seicavdes 
aseul aTaseul da kidev ufro met wlebs. miuxedavad 
amisa, zogierTi procesebis ryevis perioduloba da ma-
Ti parametrebi SesaZloa dadgindes iseTi arapirdapi-
ri meTodebiT, romlebic gamoiyenebian radiaqtiul 
kvlevebSi da paleoklimatologiaSi. Cven SemTxvevaSi 
kvlevis sagans warmoadgens mzis pirdapiri radiaciis 
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intensivobasa da mowmendili cis mdgomareobis alba-
Tobas Soris qcevebis perioduloba.  

- rogorc cnobilia, mzis aqtiurobis ciklur pe-
riodulobaze araviTar gavlenas ar axdenen dedamiwa-
ze mimdinare procesebi, kerZod civilizaciis ganviTa-
rebis done. dedamiwis zedapiramde miRweuli mzis ra-
diaciis intensivobaze  da mowmendili cis mdgomareo-
bis albaTobaze anTropogenurma faqtorma SeiZleba 
garkveuli gavlena moaxdinos, kerZod, Secvalos adre 
dadgenili parametrebis sidideebi (ryevebis amplitu-
da, mravalwliani saSualo norma da sxva). aqedan gamom-
dinare yvela im SemTxvevaSi, roca aRiniSneba romelime 
parametris donis droSi (wlebis raRac monakveTze) 
normasTan SedarebiT sistematuri daweva an piriqiT, 
sistematuri mateba (xazs usvamT sistematurs da ara 
calkeul moklevadian pikebs) unda gairkves am gadaxre-
bis mizezi anTropogenuli Tu saukunoebrivi ryevis xa-
siaTisaa. amis dasadgenad saWiroa ori iseTi regionis 
urTierT Sedareba, romelTagan erTi maTgani wlebis 
ganmavlobaSi ganicdida adamianis mxridan Zlier ze-
moqmedebas mis garemoze, xolo meore regioni Tavisu-
fali iyo am zemoqmedebisgan. Tumca atomur da kosmi-
ur eraSi myofi Cveni planetis zedapirze aseTi regio-
nis monaxva, romelsac aranairad ar Sexebia civiliza-
cia, praqtikulad SeuZlebelia. SeuZlebelia imitom, 
rom XX saukunis II naxevridan adamianis zegavlena gare-
moze Rebulobs ara regionalur, aramed globalur 
(planetarul) xasiaTs. miuxedavad amisa, albaT jer ki-
dev arseboben civilizaciis mier cotad Tu bevrad xe-
luxlebeli regionebi. am TvalszarisiT mizanSewonili 
iqneba, Tu gavaanalizebT droSi S sididis cvalebado-
bas ori iseTi sadgurisaTvis, romelTagan erTi nakle-
bad ganicdis adamianis sameurneo saqmianobis gavlenas 
am sadguris garemoze, xolo meore sadguri, piriqiT, 
imyofeba adamianis Zlieri gavlenis qveS. nax. (5)-ze mo-
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cemulia mowmendili cis pirobebSi Tbilisi aqtino-
metriuli sadguris monacemebiT (1926-1952, 1957-1991 
wlebi) agebuli grafikebi. rogorc cnobilia Tbilisi 
bolo aTeuli wlebis ganmavlobaSi ganicdis Zlier an-
Tropogenur zegavlenas atmosferos mzarda gaWuWyia-
nebis (umTavresad transportis gamonabolqviT) ten-
denciiT. calkeul wlebSi S-is sididis anomaliebis ga-
moricxvis mizniT gamoyenebulia mcocavi gasaSualebis 
meTodi. gasaSualeba xdeboda yoveli 10 wlis monakveT-
ze. rogorc am naxazze warmodgenili mzis pirdapiri 
radiaciis intensivobis S (sxivisadmi marTobul sib-
rtyeSi) saukunoebrivi svlis mrudebi gviCvenebs ian-
vris da ivlisis TveebisaTvis dakvirvebis 12sT30wT va-
daze mzis radiaciis intensivoba 1926 wlidan 1991 
wlamde Semcirda 0.25kal/sm2wT-iT. 

sanam zemoT naxseneb damxmare formulebze day-
rdnobiT gamoTvlebis Sedegebis cdomilebis Sefasebas 
SeudgebodeT. ganvixiloT Tu ra sizustiTaa TviT cno-
barebSi mocemuli S-is mniSvnelobebi  

 

 
 

nax. 5 mzis radiaciis intensivobis saukunoebrivi cvla 
12sT30wT vadaze 1 ianvari, 2 ivlisi, Tbilisi. 

 
(10). rogorc  am cnobarSia aRniSnuli 5-7 wliani xan-

grZlivobis dakvirvebebiT miRebuli mzis radiaciis 
maxasiaTeblebi (intensivoba, Tviuri jamebi) 30 wliani 
dakvirvebebis rigis Sedegebidan SeiZleba gansxvavde-
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bodes 10-13%-iT cdomilebis am sidideSi Tavisi wvli-
li unda Seitanos amanac, rom gamosaxulebaSi 

oSS I sinh=  mzis simaRled Tvis yvela dRisaTvis miRe-

bulia am Tvis Sua ricxvis (dRis) θh -is mniSvneloba. si-

namdvileSi ki θh yoveli Tvis ganmavlobaSi wlis sezo-

nis Sesabamisad ganicdis yoveldRiur met-nakleb cva-
lebadobas (zamTrisa da zafxulis periodSi es cvale-
badoba minimaluria, gazafxulze da Semodgomaze maq-
simaluri). Tu ganvixilavT magaliTad Tbiliss ianvar-
Si es cvalebadoba 10-is, xolo aprilSi 60-is fargleb-

Sia. aprilis TvisaTvis gamosaxulebiT  oSS I sinh=  Ses-

rulebul gamoTvlebSi miRebuli IS sididis cdomile-
ba aRwevs 18%-s. saqarTvelosTvis ZiriTadi statisti-
kuri parametrebi (weliwadis yvela TvisaTvis) 1954-
1986 wlebis monacemebiT gamoTvlilia SromaSi (7) da-
narCeni wlebis (1991wlamde) statistikurma masalam Se-
samCnevad ver unda Secvalos ukve miRebuli Sedegebi S-
is sididis Sefasebis cdomilebaSi. amitom Cven aq mog-
vyavs (7)-Si  gamoTvlili statistikuri momentebi cal-
keuli sadgurebisaTvis (cxrili 11). am cxrilidan ga-
momdinare saSualo kvadratuli gadaxrebi σ  icvleba 

0.14-0.43 kal/sm2wT-mde. variaciis koeficienti vC m/m 

yazbegisaTvis metad mdgradia, dablobSi ganlagebul 
sadgurebTan SedarebiT kerZod, Tu sadgur soxumisaT-
vis variaciis koeficienti weliwadis ganmavlobaSi ic-
vleba 38-50%-is zRvrebSi m/m yazbegisaTvis. igi ar aRe-
mateba 10-30%-s. amave koeficientebis absoluturi 
mniSvnelobebi ramdenjerme metia gamoTvlis sammag 
Secdomebze. gamoTvlebma aCvena, rom TiTqmis yvela 
TvisaTvis S-is sidide asimetriuladaa ganawilebuli 
(marcxena mxaris daxrilobiT).  
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cxrili 11 
zogierTi statistikuri momenti (7)-is monacemebiT 

 

sadgurebi statistikuri momenti 
cvalebadobis 

zRvrebi kal/sm2wT-
Si an %-Si 

soxumi 
Tbilisi 
m/m yazbegi 

saSualo kvadratuli 
gadaxra 

0.14-0.43 

soxumi 
variaciis koeficien-
ti  

35-50 

m/m yazbegi 
variaciis koeficien-
ti 

10-30 

m/m yazbegi asimetria 1.5-4.5 
 
 
m/m yazbegisaTvis asimetriis koeficientebi 1.5-dan 4.5-
md eqscesis koeficientis wliuri cvalebadoba dakviv-
rebis 9sT30 wuTisaTvis soxumSi meryeobs -1.00-dan (Te-
bervali) +0.96-mde (seqtemberi). am parametris mniSvne-
lobebi weliwadis Tveebis mixedviT sadgurebisTvis: 
souxmi, Tbilisi da m/m/ yazbegi mocemulia cxril 12-
Si. m/m yazbegisTvis S sididis saSualo da saSualo 
kvadratuli gadaxrebis absoluturi cdomilebebis 
mniSvnelobebi icvleba 0.01-0.03-is farglebSi, xolo 
fardobiTi cdomilebis sidide (δ ) ar aRemateba 5%-s 
eqscesis koeficientis wliuri cvalebadobis ganawi-
lebis mruds aqvs cicabo daxriloba.  
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cxrili 12 
eqscesis koeficientis wliuri cvalebadoba  

(7)-is monacemebiT 
Tve sadguri 

I II III IV V VI 
 9.30 
soxumi -0.57 -1.03 -0.91 -0.74 -0.34 0.26 
Tbilisi -1.98 -0.68 -0.90 -0.18 -0.12 3.13 
m/m yazbegi 2.47 2.71 2.28 1.78 1.21 10.74 
     1230  

soxumi -0.64 -0.60 -0.71 -0.33 0.19 0.08 
Tbilisi -0.89 -0.65 -0.21 -0.51 0.29 3.50 
m/m yazbegi 3.13 2.28 1.86 1.90 2.09 11.26 
       

soxumi -0.69 -0.99 -0.89 -1.17 -0.41 1.40 
Tbilisi -0.67 -1.08 -1.00 -0.63 1.00 1.55 
m/m yazbegi 1.52 0.64 1.07 5.36 0.89 1.77 
 

Tve sadguri 
VII VIII IX X XI XII 

  

soxumi -0.09 -0.14 0.96 -0.05 -1.02 -1.01 
Tbilisi 0.88 3.21 1.31 0.46 0.12 -0.99 
m/m yazbegi 19.30 26.22 13.30 15.12 0.89 4.04 
       

soxumi 0.52 1.96 1.08 0.27 0.001 -0.99 
Tbilisi 3.48 1.75 1.83 0.62 0.19 -0.33 
m/m yazbegi 10.04 10.38 17.36 13.59 3.50 2.28 
 1530      

soxumi 1.03 0.70 0.64 -0.55 -0.74 -0.90 
Tbilisi 0.97 0.01 0.44 -0.69 -0.78 -0.86 
m/m yazbegi 12.29 25.57 14.96 2.51 4.90 3.05 
 

rogorc zemoT iyo aRniSnuli, rodesac atmosfe-
ruli masis gaTvaliswineba Tveebis dajgufebis Sede-

gad xdeboda (da ara ρ argumentis m/ρ -iT SecvliT) 
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xarisxovan funqciis argumentis cvlis are dayofili 
iyo 3 ubnad. am SemxvevisaTvis S sididis Sefasebis cdo-
milebis maqsimumi aRwevda 0.04kal/sm2wT-s. mas Semdeg, 
rac informaciis gafarToebis Sedegad agebuli iqna 
igive erTiani xarisxovani funqcia mzis radiaciis in-
tensivobis Sefasebis sizuste argumentis cvalebado-
bis zogierT monakveTze, gansakuTrebiT argumentis 
maqsimalur mniSvnelobebze zogierTi dakvirvebis va-
debze, gauaresda. ase magaliTad, 1230 vadaze WeSmariti 

cdomilebis mniSvnelobam gamoTeqsp SS −=δ  miaRwia 0.17 

kal/sm2wT-s, Tumca S sidide am ubanze ( 70.0/ ≥mρ ) im-

denad maRalia rom es cdomileba S-is mxolod 10-15%-s 
Seadgens. rogorc zemoT iyo aRniSnuli imis gamo, rom 

funqcia n
I maS )/(ρ= -Si gaTvaliswinebulia atmosfe-

ruli masa (funqciisagan )(ρfS =  gansxvavebiT), S sidi-
dis cvalebadobisa da misi cdomilebis gansazRvrisas 
saWiro aRar aris Tveebis  dajgufeba (ris tolfasia 
atmosferuli masis gradacia, an rac igivea mzis simaR-
liT gradacia S-is sididis gamoTvlis dros). amave 

dros moxda funqcia n
I maS )/(ρ= -is gamkacreba. ker-

Zod, S-is sidideebi dajgufda (daregulirda) argumen-
tis m/ρ  cvalebadobis (0-dan 1-mde) 0.05 bijiT calke-

ul ubnebSi. am calkeul ubnebze S-is sididis gamoT-
vlis cdomilebebi mocemulia cxril (12)-Si. am cxril-
Si mocemuli ubnebis mimarT iyo gansazRvruli, ro-

gorc S , aseve yvela statistikuri momenti. miRebuli 
parametrebis saSualo mniSvnelobebi mocemulia 
cxrilSi (13)-Si. 
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cxrili 12 
δ cdomilebis mniSvneloba bijis calkeul ubnebze 

dak-
virve-
bis va-
debi 

bijebis ubnebi 

 0.10 0.20 0.25 0.40 0.55 0.60 0.65 0.80 
930 -0.02 -0.02 -0.02 0.10 -0.01 0.00 0.08 0.07 
1230 -0.09 -0.03 -0.02 0.00 -0.01 -0.01 0.09  

1530 -0.01 0.02 0.02 -0.02 0.01 -0.02   

 
cxrili 13 

sxivisadmi normalur sibrtyeSi mzis pirdapiriradia-
ciis mniSvnelobebi da statistikuri maxasiaTeblebi 

gasaSualebuli I-II periodebisaTvis 1991 wlamde bijis 
ubnebze 
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930 0.54 0.12 0.05 0.08 0.22 0.10 -1.36 
7        

1230 0.84 0.10 0.03 0.08 0.18 0.08 -1.42 
8        

1530 0.62 0.10 0.04 0.08 0.19 -0.15 -1.50 
6        
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Tavi 3.  

saqarTvelos aqtinometriuli qselisaTvis 

mzis pirdapiri radiaciis intensivobasa  

(horizontalur da mzis sxivisadmi normalur 

sibrtyeSi) da mowmendili cis mdgomareobis 

albaTobas Soris korelaciuri kavSirebis 

dadgena 

 
rogorc cnobilia, mzis radiaciis intensivobis ra-

odenobrivi Sefaseba rigi problemis garda, aucilebe-
lia heliodanadgarebis muSaobis efeqturobis dasad-
genad. cnobilia, rom dReisaTvis arsebuli helioda-
nadgarebidan zogierTs SeuZlia imuSaos mzis pirda-
pir, jamur da gabneul radiaciazec. Sesabamisad, am ti-
pis heliodanadgarebisaTvis saWiroa mzis radiaciis am 
maxasiaTeblebis droSi cvlilebebis kanonzomierebis 
codna. jamuri radiaciis — Q sidideebis formirebaSi 

mTavar rols TamaSobs mzis pirdapiri radiacia SI rac 

Seexeba gabneuli radiaciis D wils Q -s sidideebis 
formirebaSi, igi mowmendili cis SemTxvevaSi gacile-

biT mcirea IS -is sididesTan SedarebiT. amrigad, mzis 
radiaciis kadastris damuSavebis procesSi mTavari yu-
radReba eTmoba mzis pirdapir radiacias (intensivoba 
dRiuri, Tviuri, wliuri jamebi). garda mzis pirdapiri 
radiaciisa kadastris kompleqsuri daxasiaTebis miz-
niT gamoiyeneba jamuri radiacia (intensivoba, jamebi), 
mzis naTebis xangrZlivobis  da Rrublianobis reJimu-
li maxasiaTeblebi (8,9) magram im sadgurTa ricxvi, 
romlebzedac warmoebs dakvirvebebi S-is intensivobis 
sidideebze da miT umetes misi uwyveti rigebis regis-
tracia, saqarTvelos teritoriaze mcirea (10). aman ga-
napiroba rigi empiriuli meTodebis damuSaveba, rom-
lebic emyarebian mzis radiacias da Rrublianobas So-
ris garkveuli saxis damokidebulebebs, mzis pirdapiri 
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radiaciis intensivobaze arsebuli informaciis gaz-
rdis mizniT. es sakiTxebi ganxilulia agreTve Teoriu-
li da eqsperimentaluri saxis rig SromebSi (11, 7, 12, 4, 
13, 6). aRniSnuli kvlevebis procesSi mzis pirdapiri da 
jamuri radiaciis yvela kadastri zogadi xasiaTisaa. 
gacilebiT srulyofili, kompleqsuri da maRal done-
ze Sesrulebuli kadastrebi rogorc aRiniSna (7,12) 
SromebSia mocemuli. zemoaRniSnuli kadastrebi iZle-
va saSualebas viqonioT zogadi warmodgena (garda 7,12 
kadastrebisa) mzis pirdapir da jamuri radiaciebis 
droSi da sivrceSi cvlilebebis zogad kanonzomiere-
bebze. magram  am kadastrebSi aqtinometriuli punqte-
bis simciris Sedegad, dausabuTebeli rCeba mcireric-
xovani wertilovani monacemebidan sivrceSi gadasvlis 
da maTi ganzogadoebis kanonzomierebebis mizanSewoni-
loba. imisaTvis, rom SesaZlebeli gaxdes am problemis 
warmatebiT gadaWra, saWiroa sawyisi, amosavali werti-
lovani monacemebis informaciis gazrda im punqtebis 
mozidvis saSualebiT, sadac ar tardeba aqtinometriu-
li dakvirvebebi. rogorc avRniSneT am problemis ga-
daWris erT-erTi nabijs warmoadgens S da SI sidideebis 
Sefaseba maT da mowmendili cis mdgomareobis albaTo-

bas 20−P  Soris funqcionaluri kavSirebis dadgeniT da 

am kavSirebis analizi. aqve unda aRiniSnos, rom Rrub-
lianobasa da mzis radiacias Soris funqcionaluri  
kavSiri aris mudmivi, romelic arc arasodes da arc 
arasdros ar irRveva da wydeba.  

( )20−= PfS , ( )20−= PfS I  funqcionaluri kavSirebi 

imdenad bunebrivia, calsaxa da myaria, rom maTze day-
rdnobiT SesaZlebeli xdeba S da SI-is sidideebis Sefa-
sebisa yvela im punqtisaTvis romelzedac es ukanaskne-
li ar izomeba, magram regularulad fasdeba Rrublia-
noba, romelic dedamiwis atmosferoSi mzis radiaciis 
arekvlis, gabnevisa da STanTqmis Sedegad ZiriTadad 
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ganapirobebs imas, Tu mzis energiis ra nawili aRwevs 

dedamiwis zedapirs. ( )20−= PfS  da ( )20−= PfS I  funqci-

ebis xasiaTisa da struqturis Seswavlas drosa da siv-
rceSi didi mniSvneloba aqvs mzis energiis efeqturo-
biT gamoyenebis aspeqtebSi saxalxo meurneobis sxva-
dasxva dargebSi. paralelurad unda aRiniSnos, rom ar-
sebobs mzis radiaciis (pirdapiri, jamuri radiacia) 

jamebsa QS ΣΣ ,  da mis naTebis xangrZlivobis jamebs — 

R Soris myari korelaciuri kavSirebi (14-19) 

)(RfS =Σ  )(RfQ =Σ  
magram, miuxedavad am korelaciuri kavSirebis sak-

mao simyarisa, Cvens mier SemoTavazebul meTodikaSi 

upiratesoba mieniWa ( )20−= PfS  damokidebulebebs mzis 

energiis sadgurebis konkretuli punqtebis SerCevaSi, 
romelTac )(RfS =Σ , )(RfQ =Σ  TanafardobebTan Se-
darebiT gaaCnia Semdegi upiratesobani: mowmendili 

cis mdgomareobis albaTobis koeficienti  20−P  iseve, 

rogorc S mocemulia ara Tvisobrivad (xarisxobrivad) 
aramed raodenobrivad mzis intensivobaze dakvirvebe-
biT an misi registraciis Sesabamisi momentisaTvis. 
dakvirvebebi Rrublianobis reJimze (romlis  safuZ-
velze iTvleba mowmendili cis sixSiris albaToba) 
tardeba yvela meteorologiur punqtze e.i. dagrovi-
lia garkveuli moculobis statistikuri masala. gar-
da amisa, im punqtebis ricxvi, sadac xdeba Rrulianoba-
ze dakvirveba ramdenjerme metia im punqtebis ricxvze, 
sadac xdeba mzis naTebis xangrZlivobis registracia, 
rom aRaraferi vTqvaT aqtinometriuli sadgurebis 
ricxvze. garda amisa, dRemde dagrovilia meteorolo-
giur da aqtinometriul sadgurebze garkveuli infor-
macia (sinqronuli dakvirvebis) Rrublianobaze da 
mzis radiaciis intensivobaze. miuxedavad imisa, rom S 
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da 20−P  parametrebze dakvirvebebis momentSi gansxvave-

ba saSualod 30 wuTia, imis gaTvaliswinebiT, rom para-

metri 20−P  Rrublianobis mobilurobis Sedegad ganic-

dis gansazRvrul ryevebs, S sididis gansazRvris cdo-

mileba ( )20−= PfS funqciaSi sagrZnoblad Semcirdeba 

mxolod im SemTxvevaSi Tu uzrunvelyofili iqneba am 

ori parametris sidideebis (S da 20−P ) sinqronuli Sefa-

seba dakvirvebebis grZelperiodiani rigebis gamoyene-

biT. am sakiTxis gadaWris mizniT Catarda S da 20−P  sidi-

deebis sinqronizacia 20−P  sidideebis interpolaciebiT 

1230 vadaze (mzis radiaciaze dakvirvebebi tardeba 12 
saaTsa da 30 wuTze, xolo Rrublianobaze 13 saaTze), 
aseTive mdgomareobaa vadebis 9 sT — 9sT30 wT. da 15 sT 
— 15 sT. 30 wT-saTvis). yovelive zemoaRniSnuli upira-
tesobis garda vizualuri dakvirvebebis organizacia 
Rrublianobaze gacilebiT martivia. mzis naTebis xan-
grZlivobis heliografebis saSualebiT registracias-

Tan SedarebiT. amrigad ( )20−= PfS  damokidebulebis 

dasadgenad gamoyenebuli iqna 20−P -is interpolirebuli 

sidideebi im vadebisaTvis, rodesac xdeboda dakvirve-
bebi S-is intensivobaze es aris 930, 1230, 1530 — dakvirve-
bebis vadebi. am vadebiT Semofargvlis  mizezi is aris, 
rom mTian raionebSi da zamTris zogierT TveebSi mzis 
SedarebiT patara simaRleebis pirobebSi SeuZlebelia 
horizontis didi Caketilobis Sedegad, 630 da 1830 va-
debSi dakvirvebebis Catareba (mze an araa amosuli, an 
ukve horizontis qveviTaa).  

rogorc cnobilia, moRrublulobis pirobebSi mzis 
pirdapiri radiaciis intensivoba meryeobs did 
zRvrebSi, amasTan erTad cvlilebebi xdeba drois Za-
lian mokle monakveTebSi faqtiurad myisierad, rac ga-
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moricxavs funqciaSi ( )20−= PfS  yovelnairi Rrublia-

nobis sargeblobis mizanSewonilobas. gamosavali 
Rrublianobis didi mobilurobis gavlenis gamosaric-
xavad S, SI-is sidideebze mdgomareobs imaSi, rom 

( )20−= PfS  funqciaSi 20−P -s mniSvnelobebi unda Seesaba-

mebodes mocemul momentSi mowmendili cis mdgomareo-

bis albaTobas 20−P . mxolod am SemTxvevaSi S da 20−P -is si-

dideebs Soris funqcionaluri damokidebuleba aris 
calsaxa. amasTanave igulisxmeba, rom am SemTxvevaSi ga-
moricxulia Rrublianobis arseboba mzis diskoze. am-
rigad, saqarTvelos teritoriis helioenergetikuli 
resursebis kadastris erT-erTi ZiriTadi parametris 
mzis pirdapiri radiaciis S — detalizaciis mizniT 

calkeuli punqtebisaTvis aucilebelia ( )20−= PfS  

funqcionaluri damokidebulebis Seswavla. saqarTve-
los teritoriaze ganlagebuli aqtinometriuli sad-
gurebisaTvis S-is intensivobaze da mowmendili cis 
mdgomareobis albaTobaze mravalwliuri masalis ga-

moyenebiT dadgenili iqna ( )20−= PfS  damokidebulebis 

analitikuri saxeebi, romlebic warmoadgenen wrfiv 
funqcias 

2011 −+= PkaS                                              (3.1) 

2022 −+= PkaSI                                             (3.2) 

damokidebulebis 2011 −+= PkaS  grafikuli saxeebi mo-

cemulia nax. 6-12-ze. am damokidebulebebis saxeebi war-
modgenilia dakvirvebebis sami (9.30, 12.30, 15.30) vadi-
saTvis.  
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nax. 6. damokidebuleba )( 20−= PfS  Telavi 
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nax. 7. damokidebuleba )( 20−= PfS , anaseuli 
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nax. 8. damokidebuleba )( 20−= PfS , soxumi 
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nax. 9. damokidebuleba )( 20−= PfS , senaki 
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nax. 10. damokidebuleba )( 20−= PfS , walka 
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nax. 11. damokidebuleba )( 20−= PfS , Tbilisi 
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nax. 12. damokidebuleba )( 20−= PfS , m/mT yazbegi 
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am damokidebulebebis analitikuri saxeebi dadge-
nili iqna, rogorc aRiniSna aqtinometriuli dakvirve-
bebis sami vadisaTvis 9.30; 12.30; 15.30. dakvirvebis am 
ori vadisaTvis — 6.30 da 18.30 zemoaRniSnuli mizezebis 
gamo am damokidebulebebis analatikuri saxeebi ar iqna 
dadgenili, magram dRiuri da Tviuri jamebis gamoT-
vlsias mxedvelobaSi iqna miRebuli mzis amosvlis da 
Casvlis Sesabamisi momentebi. damokidebulebebi 

)( 20−= PfS , sadac S aris mzis pirdapiri radiaciis inten-

sivoba sxivisadmi normalur sibrtyeSi (kal/sm2wT), xo-

lo )( 20−P  mowmendili cis mdgomareobis albaToba anali-

tikurad warmoidgineba Semdegi saxiT: sadguri anaseu-
li dakvirvebis vada 9.30; Tveebi I, II, IX, XII 

08.0)(75.1 200 += −PS                                          (3.3) 

Tveebi III, IV, V, VI, VII, VIII, X, XI 

07.0)(0.2 200 += −PS                                  (3.4) 

12.30; Tveebi I, II, XI, XII 

16.0)(75.1 200 += −PS                             (3.5) 

Tveebi III, IV, V, VI, VII, VIII, IX, X 

22.0)(75.1 200 += −PS                              (3.6) 

15.30; Tveebi I, XI, XII 

10.0)(75.0 200 += −PS                              (3.7) 

Tveebi II, III, IX, X 

10.0)(75.0 200 += −PS                             (3.8) 

Tveebi IV, V, VI, VII, VIII 

20.0)(5.1 200 += −PS                               (3.9) 

sadguri soxumi, 9.30; Tveebi I, II, III, IV, VII, VIII, IX, XI, XII 

36.0)(37.1 200 += −PS                          (3.10) 

Tveebi V, VI, X 

25.0)(45.1 200 += −PS                          (3.11) 
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12.30; Tveebi I, II, III, IV, VI, VIII, IX, XI, XII 

16.0)(70.1 200 += −PS                          (3.12) 

Tveebi V, X 

39.0)(2.1 200 += −PS                            (3.13) 

15.30; Tveebi I, XI, XII 

)(1.1 200 −= PS                                      (3.14) 

Tveebi II, III, IV, IX, X, VIII 

10.0)(4.1 200 += −PS                              (3.15) 

Tveebi V, VI, VII 

36.0)(9.0 200 += −PS                             (3.16) 

sadguri senaki, dakvirvebis vada 9.30; Tveebi I, II, III, XI, 
XII 

16.0200 += −PS                                  (3.17) 

Tveebi IV, VII, X, IX 

29.0)(90.0 200 += −PS                           (3.18) 

Tveebi V, VI, VIII 

46.0)(6.0 200 += −PS                            (3.19) 

dakvirvebis vada 12.30 Tveebi I, II, III, XI, XII 

19.0)(2.1 200 += −PS                             (3.20) 

Tveebi IV, VII, IX, X 

37.0)(9.0 200 += −PS                             (3.21) 

Tveebi V, VI, VIII 

53.0)(7.0 200 += −PS                             (3.22) 

15.30; Tveebi I, XI, XII 

18.0)(6.1 200 −= −PS                              (3.23) 

Tveebi II, III, IX 

11.0200 += −PS                                  (3.24) 

Tveebi IV, IX 

2.0200 += −PS                                    (3.25) 
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Tveebi V, VI, VII, VIII 

27.0)(2.1 200 += −PS                             (3.26) 

sadguri walka 9.30; Tveebi I, IX, XI, XII 

22.0)(5.1 200 += −PS                              (3.27) 

Tveebi II, III, IV, VII, VIII, X 

31.0)(4.1 200 += −PS                             (3.28) 

Tveebi V, VI 

52.0)(7.0 200 += −PS                            (3.29) 

12.30; Tveebi XI, XII, V, III, II, IV 

49.0)(4.0 200 += −PS                       (3.30) 

Tveebi VI, VII, VIII, IX, X 

62.0)(3.0 200 += −PS                              (3.31) 

15.30; Tveebi XI, XII 

11.0)(8.0 200 += −PS                            (3.32) 

Tveebi I, II, III, IV, V, IX, X 

33.0)(5.0 200 += −PS                             (3.33) 

Tveebi VI, VII, VIII 

41.0)(7.0 200 += −PS                            (3.34) 

sadguri Tbilisi; 9.30; Tveebi XI, XII, I 

19.0)(5.0 200 += −PS                              (3.35) 

Tveebi II, III, IV, X, XI, VIII 

24.0)(1.1 200 += −PS                             (3.36) 

Tveebi V, VI, VII 

21.0)(2.1 200 += −PS                              (3.37) 

12.30; Tveebi II, III 

06.0)(3.1 200 += −PS                             (3.38) 

Tveebi I, IX, XI, XII 

19.0)(3.1 200 += −PS                             (3.39) 

Tveebi IV, VII,  VIII 
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21.0)(8.1 200 −= −PS                            (3.40) 

Tveebi V, X, VI 

52.0)(9.0 200 += −PS                              (3.41) 

15.30; Tveebi II, III, IX, X 

14.0200 += −PS                                  (3.42) 

Tveebi IV, V, VI, VIII 

22.0)(2.1 200 += −PS                             (3.43) 

sadguri Telavi; 9.30; Tveebi I, VIII, IX, XII 

07.0)(5.1 200 += −PS                            (3.44) 

Tveebi VII, X, XI 

2.0)(6.1 200 += −PS                              (3.45) 

Tveebi II, III, IV, V, VI 

4.1)(8.1 200 += −PS                               (3.46) 

12.30 Tveebi I, VIII, XI, X 

2.0)(41.1 200 += −PS                             (3.47) 

Tveebi II, III, IV, VII, IX, X 

32.0)(3.1 200 += −PS                             (3.48) 

Tveebi V, VI 

48.0)(1.1 200 += −PS                               (3.49) 

15.30; Tveebi II, III, IV, IX, X 

18.0)(1.1 200 += −PS                             (3.50) 

Tveebi I, XI, XII 

09.0)(2.1 200 −= −PS                             (3.51) 

Tveebi V, VI, VII, VIII 

29.0)(2.1 200 += −PS                             (3.52) 

sadguri m/m yazbegi; 9.30; Tveebi VI, VII, I, IX, X 

48.0200 += −PS                                 (3.53) 

Tveebi V, IV, III, II, VIII, XII 

61.08.0 200 += −PS                              (3.54) 
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Tveebi XI, III 

62.0)(9.0 200 −= −PS                             (3.55) 

12.30 Tveebi IX, XI 

12.0)(1.2 200 += −PS                             (3.56) 

Tveebi VIII, IV, I, XII 

36.0)(8.1 200 += −PS                             (3.57) 

Tveebi VI, V, VII, III, II, X 

44.0)(8.1 200 += −PS                             (3.58) 

15.30; Tveebi IX, X 

08.0)(8.0 200 += −PS                             (3.59) 

Tveebi VI, VIII, II 

06.0)(4.1 200 += −PS                             (3.60) 

Tveebi V, VII, IV, III 

36.0)(8.0 200 += −PS                            (3.61) 

 

am formulebSi 20−P  mniSvnelobis Casmis Sedegad ga-

moiTvleba S-is mniSvnelobebi. TiToeuli TvisaTvis Ca-
ismeba misTvis gansazRvruli (garkveuli dakvirvebebis 

vadebis 9.30; 12.30; 15.30 Sesabamisi) 20−P -is mniSvnelobe-

bi.  
mzis pirdapiri radiaciis intensivobis sidideebi 

horizontalur zedapirze - IS (kal/sm2wT) gamoiTvle-
ba zemoT moyvanili analitikuri damokidebulebebis 
daxmarebiT Semdegi formulis gamoyenebiT - 

θsinh0SS I =  (Tvis 15 ricxvis) dakvirvebis TiToeuli 

vadisaTvis. weliwadis yvela Tvis SemTxvevaSi θsinh  ga-

nisazRvreba Sesabamisi aqtinometriuli cnobaris (10) 
daxmarebiT. magaliTad, aqtinometriuli sadguri ana-
seulisaTvis dakvirvebis 9.30 vadaze Tveebis jgufi-
saTvis I, II, IX, XII damokidebulebisaTvis 
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)( 200 −= PfS Cvens mier miRebuli iqna Semdegi gantole-

ba: 

08.0)(75.1 200 += −PS                           (3.62) 

horizontalur zedapirze mzis pirdapiri radiaci-

is intensivobis IS sididis gamosaTvlelad am TveebSi 
9.30 dakvivrebis vadisaTvis Cven vRebulobT Semdeg da-

mokidebulebebs ( θsinh -s saTanado mniSvnelobebis gaT-

valiswinebiT TiTvoeuli TvisaTvis)  
ianvari 

4.17sin)08.075.1( 20 += −PS I                     (3.63) 

Tebervali  

9.23sin)08.075.1( 20 += −PS I                    (3.64) 

seqtemberi  

1.40sin)08.075.1( 20 += −PS I                     (3.65) 

dekemberi 

3.17sin)08.075.1( 20 += −PS I                     (3.66) 

 

am gamosaxulebebSi IS -is sidideebis gamoTvlisas 

mxedvleobaSi miiReba 20−P -is konkretuli mniSvnelo-

bebi TviToeuli Tvis dakvivrebis am vadisaTvis (9.30) 
mravalwliuri monacemebiT. saTanado gamoTvlebis Se-

degad Cven vRebulobT IS -is Semdeg mniSvnelobebs:  
ianvarSi 0.12, TebervalSi 0.17, seqtemberSi 0.31, dekem-
berSi 0.09kad/sm2wT. 

IS -is sidideebis gamosaTvlel formulebs aqvs Sem-
degi saxe:  sadguri anaseuli, dakvirvebis vada 9.30~ ian-
vari pirveli wrfe  

024.0525.0 20 += −PS I                         (3.67) 

Tebervali 
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032.0710.0 20 += −PS I                       (3.68) 

seqtemberi 

052.012.1 20 += −PS I                           (3.69)  

dekemberi 

024.0525.0 20 += −PS I                          (3.70) 

 
meore wrfe: 

marti 

039.0112.1 20 += −PS I                           (3.71) 

aprili 

050.0407.1 20 += −PS I                          (3.72) 

maisi 

055.0576.1 20 += −PS I                         (3.73) 

ivlisi 

055.0582.1 20 += −PS I                        (3.74) 

agvisto 

041.0470.1 20 += −PS I                        (3.75) 

oqtomberi 

029.0045.1 20 += −PS I                       (3.76) 

noemberi 

028.07718.1 20 += −PS I                    (3.77) 

dakvirvebis vada 12.30 
pirveli wrfe I, II, XI, XII 

ianvari 

072.0790.06.26sin)16.075.1( 2020 +=+= −− PPS I  (3.78) 

Tebervali 

091.0001.1 20 += −PS I                          (3.79) 

noemberi 
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077.0840.0 20 += −PS I                      (3.80) 

dekemberi 

066.0721.0 20 += −PS I                       (3.81) 

meore wrfe III, IV, V, VI, VII, VIII, IX, X 
marti 

158.0252.1 20 += −PS I                        (3.82) 

aprili 

184.0465.1 20 += −PS I                         (3.83) 

maisi 

20.0600.1 20 += −PS I                           (3.84) 

ivnisi 

021.0650.1 20 += −PS I                          (3.85) 

ivlisi 

021.0635.1 20 += −PS I                          (3.86) 

agvisto 

019.0540.1 20 += −PS I                          (3.87) 

seqtemberi 

17.0350.1 20 += −PS I                           (3.88) 

oqtomberi 

14.0087.1 20 += −PS I                           (3.89) 

dakvirvebis vada 15.30 pirveli wrfe, I, XI, XII 

019.0146.1 20 += −PS I                         (3.90) 

noemberi 

017.0127.1 20 += −PS I                         (3.91) 

dekemberi 

013.0099.0 20 += −PS I                         (3.92) 

meore wrfe, Tveebi II, III, IX, X 
Tebervali 
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032.0236.0 20 += −PS I                             (3.93) 

marti 

044.0330.0 20 += −PS I                             (3.94) 

seqtemberi 

047.0350.0 20 += −PS I                            (3.95) 

 
(3.96) 

 
meore wrfe, Tveebi IV, V, VI7 VII, VIII 

aprili 

110.0821.0 20 += −PS I                             (3.97) 

maisi 

125.0940.0 20 += −PS I                            (3.98) 

ivnisi 

134.005.1 20 += −PS I                             (3.99) 

ivlisi 

135.004.1 20 += −PS I                           (3.100) 

 
analogiuri gziT saqarTvelos danarCeni aqtino-

metriuli sadgurebisaTvis dadgenili iqna dakvirve-
bis sami vadis SemTxvevaSi mzis pirdapiri radiaciis in-

tensivobis sidideebis gamosaTvleli )( 20−= PfS I gamo-

saxulebebis analitikuri saxeebi. 
warmoadgens gansazRvrul interess Cvens mier miRe-

buli )( 20−= PfS  da )( 20−= PfS I  damokidebulebebis 

analitikuri saxeebiT gamoTvlili da dakvirvebis Se-
degad miRebuli mzis pirdapiri radiaciis intensivo-
bebs Soris gansxvavebebis sidideebis dadgena sadguri 

yazbegisaTvis )( 20−= PfS damokidebulebebis analiti-

kuri dakvirvebis vadebisaTvis 12.30 gamoTvlil da dak-
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virvebebis Sedegad miRebul S-is intensivobebs Soris 
gansxvavebis sidideebi ZiriTadad ganpirobebulia 

20−P -is uxeSi interpolaciiT (12.30 vadaze 13.00 vadis 

dakvirvebebis gamoyenebiT). magaliTad seqtembrisaT-
vis dakvirvebis am vadaze S-is WeSmariti cdomileba Se-
adgens 0.02-0.03, saSualo kvadratuli gadaxra 08.0=δ , 
saSualo ariTmetikuli 06.0±=θ kal/sm2wT. dakvirve-
bis am vadisaTvis WeSmariti cdomilebebis δ mniSvne-
lobebi m/m yazbeegisaTvis weliwadis ganmavlobaSi mer-
yeoben — 0.03kal/sm2wT —dan -0.11kal/sm2wT rodesac da-

mokidebuleba )( 20−= PfS  warmodgenilia erTi wrfivi 

funqciis saxiT. calkeuli Tveebis jgufebisaTvis da-

mokidebulebis )( 20−= PfS  analitikuri saxeebis gamo-

yenebisas WeSmariti cdomilebebis mniSvnelobebi sag-
rZnoblad mcirdeba. m/mT sadguri yazbegisaTvis, ro-
gorc zemoT iyo naCvenebi, Tveebi daiyo sam jgufad. am 
dajgufebebisaTvis cal-calke miRebuli wrfivi damo-
kidebulebebis analitikuri gamosaxulebebidan gamoT-
vlili S-is sidideebis gadaxris WeSmariti cdomileba 
δ meryeobs weliwadis ganmavlobaSi -0.09-dan -0.07 
kal/sm2wT-mde. 

horizontaluri zedapiris SemTxvevaSi damokide-

bulebisaTvis )( 20−= PfS I  WeSmariti cdomilebebis si-

dide meryeobs -0.08-+0.06kal/sm2wT-mde. WeSmariti 
cdomilebis saSualo wliuri sidide Seadgens weliwa-
disaTvis 0.06, xolo Tveebis dajgufebebisaTvis 

0.03kal/sm2wT, IS -is saSualo mniSvnelobisaTvis -
0.02kal/sm2wT e.i. WeSmariti cdomilebebis mniSvnelo-
bebi wlis ganmavlobaSi meryeoen 0.02-0.06 kal/sm2wT-is 
zRvrebSi.  
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funqciebis )( 20−= PfS  grafikebi dakvirvebebis sa-

mi vadisaTvis (9.30; 12.30; 15.30) saqarTvelos aqtinomet-
riuli sadgurebisaTvis  mocemulia zemoT moyvanil 
nax. 6-12-ze (sadgurebi m/m yazbegi, Tbilisi, skra, soxu-
mi, senaki, anaseuli, walka). rogorc am naxazebidan Cans 
yvela ganxiluli punqtisaTvis am  damokidebulebebi-
saTvis gadaxris WeSmariti cdomileba meryeobs imave 
farglebSi, rac miRebulia m/m yazbegisaTvis. horizon-
taluri zedapiris SemTxvevaSi gamoTvlebis Secdomebi 
ufro metad mcirdeba: kerZod 

02.0;03.0 ±=±= θum kal/sm2wT. 

zRvis donidan patara simaRle 40=H m mdebare 
sadguri senakisaTvis S-is intensivobis gamoTvlis 

cdomileba 02.0;03.0 ±=±= θum . amrigad, absoluturi 
simaRlis miuxedavad aqtinometriuli sadgurebisaT-

vis damokidebulebebi )( 20−= PfS  da )( 20−= PfS I  sak-

mao sizustiT warmoidginebian wrfivi funqciebis sa-
xiT dakvirvebebis samive vadisaTvis. es Sedegebi gamom-
dinareoben saqarTvelos teritoriaze ganlagebuli 
aqtinometriuli qselis sadgurebis informaciis ana-
lizidan. aqve unda aRiniSnos, rom (20)-Si monacemebis 

Tanaxmad )( 20−= PfS  da )( 20−= PfS I  funqciebis grafi-

kuli gamosaxulebebi kavkasiis teritoriaze ganlage-
buli aqtinometriuli sadgurebis qselisaTvis  aseve 
aproqsimirdeba wrfivi funqciebis saxiT. (20)-Si moce-
mulia am funqcionaluri damokidebulebebis zogadi 
saxeebi: 

2038.0 −+= PS                                   (3.101) 

2010.121.0 −+= PS I                              (3.102) 

aRsaniSnavia, rom )( 20−= PfS  da )( 20−= PfS I  Sesaba-

misi wertilebis 89% gamodis am wrfeebis gaswvriv 
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IS25.0± -is zRvrebs gareT, miuxedavad imisa, rom am da-
mokidebulebebis dadgenisas mxedvelobaSi ar iyo miRe-
buli am damokidebulebebze zRvis donidan sadguris 
ganlagebis absoluturi simaRle, rac did gavlenas ax-
dens atmosferos masis sidideze da sxva faqtorebis 

gavlena. magram (20)-Si xazgasmulia S da IS -is sididee-
bis gamoTvlis didi sizuste miuxedavad zemoaRniSnu-
li faqtorebis gauTvaliswineblobisa (3.101 da 3.102) 
formulebSi Semavali kuTxuri koeficientebi nebismi-
eri sadgurebisaTvis CaTvlilia mudmivad, radganac 

isini S da IS  20−P  Soris kavSirebs axasiaTeben `wminda 

saxiT~ cvalebadobas unda ganicdides gantolebebis 
Tavisufali wevrebi, radgan maT formirebaze gadam-
wyvet gavlenas axdenen iseTi parametrebi, rogoricaa 

atmosferuli masa m, atmosferuli gamWvirvaloba 2P , 

punqtis simaRle zRvis donidan H da sxva. amitom Tu 
(1.101-1.102) gantolebebSi CvenTvis saWiro punqtebi-
saTvis (aqtinometriuli sadgurisaTvis) calkeuli  

Tveebis SemTxvevaSi aviRebT ISS ,  da 20−P -s mniSvnelo-

bebs da amovxsniT gantolebebs Tavisufali wevris a -s 
mimarT miviRebT mis im mniSvnelobas romelic Seesaba-
meba mocemuli punqtis (sadguris) meteorologiur pi-
robebs (Rrublianobis reJims). am Tvalsazrisis gaTva-
liswinebiT Tavi I-Si Catarda Tavisufali wevrebis ga-
moTvla orive damokidebulebaSi wlis sezonis centra-
luri TveebisaTvis (I, IV, VII, X). Tavisufali wevris sidi-
de — 26 metridan dawyebuli (artiomis kunZuli) da 
3653m-iT damTavrebuli (m/m/yazbegi) icvleba farTo 
diapazonSi: magaliTad 12.30 dakvirvebis vadaze Tavi-
sufali wevris cvlilebis zRvrebia 0,23-0.85 kal/sm2wT. 
rac imas niSnavs, rom Tu (1.101-1.102) damokidebulebe-

biT konkretuli TvisaTvis da punqtisaTvis S  da IS -is 
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sidideebis gamoTvlas cdomilebam adgilis absolutu-
ri simaRlis H, atmosferuli masis — m da gamWvirvalo-
bis koeficientis P2 gauTvaliswineblad SeiZleba Tavi-
si sididiT gadaaWarbos S da SI-is mniSvnelobebs. S da 
IS -is sidideebis gamoTvlisas H-is uaryofiTi gavle-

nis gamoricxvis mizniT  sadgurebi  dajgufda 300 met-
riani  bijiT zRvis donidan da maTTvis calke dadginda 
am damokidebulebebis konkretuli saxeebi, rac Seexeba  
atmosferos masis m cvalebadobis gavlenas S da SI si-
dideebis Sefasebis sizusteze saqarTvelos terito-
ria galagebulia ganedis cvlilebebis viwro zolSi 
(CrdiloeT ganedis daaxloebiT 41-440-is zRvrebSi) da 
am zonaSi ganlagebuli sadgurebisaTvis ganedis sidi-
deebis ugulebelyofas (rac faqtobrivad niSnavs mzis 
simaRlis da atmosferos masis sidideebis cvalebado-

bas S  da IS -is intensivobebze gavlenis ugulebelyo-
fas) ar SeiZleba am sidideebis gamoTvlisas  gamoiwvi-
os cdomilebebis sagrZnobi zrda (ganedebis zRvrebi 
vizualurad rukidan miaxlovebiTaa gansazRvruli da 
maT Soris sxvaobis sidide daaxlovebiT 30-is tolia). 
amrigad,  saqarTvelos teritoriisaTvis  aqtinometri-
uli (meteorologiuri) sadgurebis  ganedebis sidide-
ebis ugulebelyofa ar iwvevs gamoTvlebis cdomilebis 
sagrZnob zrdas es ki saSualebas iZleva dajgufdes 
sadgurebi simaRlis gansazRvrul intervalSi absolu-
tur simaRleze damokidebulebiT ganedis mniSvnelo-

bebis miuxedavad da maTTvis daadgines )( 20−= PfS  da 

)( 20−= PfS I  damokidebulebebis analitikuri saxeebi 

da maTSi Semavali koeficientebis mniSvnelobebi. aseTi 
saxis dajgufeba saqarTvelos teritoriisaTvis moce-
mulia cxril 14-SiI, 40 metridan dawyebuli 3556 met-
riT damTavrebuli simaRleTa diapazonSi (ganlagebu-
li   11 aqtinometriuli sadgurisaTvis) 0-300, 300-600, 
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600-900, 900-1200, 1200-1500, 1580-1880, .......... 3300-3600m. 
simaRleTa zonaSi. cxrilSi mocemulia aqtinometriu-
li sadgurebis absoluturi simaRleebi (maT garkveul 
maRliv zonaze mikuTvnebiT). 12.30 vadaze dakvirvebiT 
miRebuli (sxivisadmi normalur sibrtyeSi) mzis radia-
ciis  intensivobis saSualo sidideebi Sesabamisi anali-

tikuri  gamosaxulebebis saSualebiT gamoTvlili gamS -

is intensivobebi maT Soris sxvaobebis sidideebi da 
WeSmariti cdomilebebis δ sidideebi (%), da Sesabamisi 
gantolebebi.  

rogorc cxrilidan Cans, sxvaobebis δ sidide dak-
virvebebiT miRebul da gamoTvlil S-is sidideebs So-
ris meryeobs 0-0.04kal/sm2wT zRvrebSi. δ -s minimaluri 
mniSvnelobebi (-0.01, -0.02) miRebulia Tbilisis sadgu-
risaTvis. xolo im maRlivi zonebisaTvis,  romelSic 
ganlagebulia mxolod erTi aqtinometriuli sadguri 
(mxedvelobaSia 3 da 10zonebi) sxvaobebis sidide aris  
nulis toli (gamoTvlil  da dakvirvebebis Sedegad mi-
Rebuli S-is sidideebi 12.30 vadisaTvis ianvris TveSi.  

aRsaniSnavia is garemoeba, rom Cvens mier dadgenili 
analitikuri gamosaxulebebiT da wina TavebSi moyvani-
li formulebiT gamoTvlil S-is sidideebs Soris gan-
sxvavebebi umniSvneloa magaliTad, ianvris Tvis 12.30 
dakvirvebis vadisaTvis Cveni formulebiT da cxril 
14-Si moyvanili  formulebiT S-is gamoTvlili mniSvne-
lobebi erTmaneTisagan gansxvavdebian: sadguri senaki-
saTvis 0.04; soxumisaTvis 0.01; anaseulisaTvis 0.04; Tbi-
lisisaTvis 0.02; m/m yazbegisaTvis 0.06 kal/sm2wT-iT. es 
gansxvavebebi ganpirobebulia interpolaciis cdomi-
lebebiT, rac Tan sdevs nebismieri (am SemTxvevaSi Cveni 
da (20)-Si moyvanili) grafikuli gamosaxulebebis gamo-
yenebas S-is sidideebis gamoTvlebSi.  
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S-is sidideebis gamoTvlis mizniT cxril 14-is ana-
logiuri cxrilis Sedgena SesaZlebelia Cvens mier ze-

moT dadgenili damokidebulebebis )( 20−= PfS  anali-

tikuri saxeebis gamoyenebiT.  magram rogorc saTanado 
gamoTvlebma gviCvenes,  gansxvaveba S-is Cvens mier mi-
Rebul sidideebsa da (20)-Si mocemul sidideebs Soris 
aris umniSvnelo da amis Sedegad am saxiT Cveni monace-
mebi ar mogvyavs. 

rac Seexeba horizontalur sibrtyeSi mzis radia-

ciis intensivobis gamosaTvlelad )( 20−= PfS I  damoki-

debulebebis analitikuri saxeebis dadgenas rogorc 
zemoT ukve iyo aRniSnuli, Sesabamisi dakvirvebebis va-
debisaTvis xdeba analogiuri gziT, an kidev Semdegi 

cnobili formulis gamoyenebiT 00 sinhSS I = , romelic 

amyarebs kavSirs mzis pirdapiri radiaciis intensivo-
bis sidideebs Soris sxivisadmi normalur da horizon-
talur sibrtyeebSi.  
 

cxrili 14 
horizontalur sibrtyeSi mzis pirdapiri radiaciis 

intensivobis IS saSualo mniSvnelobis gamosaTvleli 

formulebi ianvris Tvis 12.30 dakvirvebis vadisaTvis 

z
o

na
 sadguri 

H
m 

S d
I  

S g
I   

δ=
S d
I —
S g
I   

δ 
%
 

gantoleba 

0 
0 
0 
1 
1 
3 

10 

senaki 
soxumi 
anaseuli 
Tbilisi 
Telavi 
walka 
m/m yazbe-
gi 

40 
116 
158 
403 
568 
1457 
3556 

0.37 
0.43 
0.44 
0.46 
0.51 
0.64 
0.82 

0.41 
0.39 
0.41 
0.47 
0.47 
0.64 
0.82 

-0.04 
0.04 
0.03 
-0.01 
0.04 
0 
0 

11 
9 
9 
2 
8 
0 
0 

2023.0 −+= PS

2027.0 −+= PS

2041.0 −+= PS

2052.0 −+= PS
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cxrili 15 
saqarTvelos teritoriisaTvis gantolebebSi 

20−+= PbaS ii  Semavali parametrebis mniSvnelobebi  

weliwadis sezonebis centraluri Tveebis  
SemTxvevaSi 9.30 

 
Tve koefi-

cienti 
H, m 

I IV VII X 
zonis 
nomeri 

1 2 3 4 5 6 7 
Cveni monacemebi 9.30 
a 
b 

40 0.16 
1.0 

0.29 
0.90 

0.29 
0.90 

0.29 
0.90 

0 

a 
b 

116 0.16 
1.37 

0.16 
1.37 

0.25 
1.45 

0.25 
1.45 

 

a 
b 

158 0.16 
1.75 

0.22 
1.75 

0.22 
1.45 

0.22 
1.75 

 

a 
b 

403 0.19 
0.5 

0.24 
1.1 

0.21 
1.2 

0.21 
1.2 

1 

a 
b 

568 0.07 
1.5 

0.14 
1.1 

0.12 
1.6 

0.12 
1.6 

 

a 
b 

1457 0.22 
1.5 

0.31 
1.4 

0.31 
1.4 

0.31 
1.4 

4 

a 
b 

3556 0.48 
1.0 

0.61 
0.8 

0.48 
1.0 

0.48 
1.0 

10 

20-dan 
a 
b 

300 0.12 
1.22 

0.20 
1.22 

0.21 
1.22 

0.21 
1.22 

0 

a 
b 

600 0.08 
1.22 

0.24 
1.22 

0.26 
1.22 

0.26 
1.22 

1 

a 
b 

1500 0.22 
1.22 

1.27 
1.22 

0.30 
1.22 

0.31 
1.22 

4 

a 
b 

>3000 0.39 
1.22 

0.49 
1.22 

0.43 
1.22 

0.64 
1.22 

10 

 
saqarTvelos teritoriaze S -is sidideebis gamo-

saTvlel formulebSi Semavali koeficientebis (kuT-
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xuri koeficientis da Tavisufali wevri) mniSvnelobe-
bi aqtinometrul dakvirvebebis erTi vadisaTvis (9.30) 
weliwadis TiToeuli sezonis SuaTvisaTvis Cveni mona-
cemebiT mocemulia cxril 15-Si. am cxrilSi moyvanili 
Tavisufali wevris da kuTxuri koeficientis mniSvne-
lobebiT gamoiTvlebian S-is sidideebi saqarTvelos 
teritoriaze 0-3.7km simaRleTa diapazonSi. rogorc 
zemoT iyo naCvaenebi, mzis pirdapiri radiaciis inten-
sivobis gamoTvla sxivisadmi normaluri da horizon-
talur sibrtyeebSi mowmendili cis mdgomareobis al-
baTobis sidideebis saSualebiT miuxedavad imisa, rom 
warmoadgens Sromatevad didi moculobis samuSaos ga-
marTlebulad unda CaiTvalos helioresursebis in-
formatiulobis moculobis mniSvnelovani gazrdis, 
aseve, heliodanadgarebis efeqturi muSaobis uzrun-
velsayofad perspeqtiuli punqtebis SerCevis safuZ-
velze.  am meTodikis gamoyenebis Sedegad miRebul in-
formacias gaaCnia sakmao maRali sizuste da regionis 
helioenergetikuli resursebis daraionebis detali-
zaciis TvalsazrisiT warmoadgens garkveul praqti-
kul interesebs.  

mzis pirdapiri radiaciis intensivobis ( S  da IS ) ga-
mosaTvleli empiriuli formulebis aseTi simravle 
ganpirobebulia weliwadis ganmavlobaSi mzis simaRlis 
(atmosferos masis) da atmosferos tenSemcvelobis 

cvlilebebiT, ris Sedegad adgili aqvs ( S  da IS )sidi-

deebis did dispersias. ( S  da IS ) —is gamosaTvleli em-
piriuli formulebis ricxvi mkveTrad Semcirdeba Tu 

funqciebSi )( 20−= PfS  da )( 20−= PfS I   gaTvaliswinebu-

li iqneba, rogorc haeris tenianobis wliuri msvlelo-

ba, aseve atmosferos masis cvlilebebi: e.i. Tu ( S  da IS ) 
gaxdeba funqcia ara marto mowmendili cis albaTobisa 

)( 20−P , aramed atmosferuli masis m funqciac. 
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)/( 20 mPfS −=                                  (3.103) 

)/( 20 mPfS I −=                                 (3.104) 

m-is gaTvaliswineba am damokidebulebebSi ara mar-
to mkveTrad amcirebs dispersiis (wertilTa gabnevis) 
sidides, aramed cvlis am damokidebulebebis analiti-
kur saxes: isini m-is gaTvaliswinebis Sedegad aproqsi-
mirdebian ara wrfivi, aramed xarisxovani funqciebis 
saxiT: 

 nI mPaS )/(=                                 (3.105) 

am funqciaSi Semavali parametrebis a d n-is gamoT-
vla xdeba dakvirvebebis sruli informaciis gamoyene-

bis safuZvelze (3.105) formuliT ( S  da IS )-is sididee-
bis gamoTvla Seicavs iseTi momentebs, rogoricaa ( S  

da IS ) sidideebze informaciis moZieba dakvirvebis 
sruli periodisaTvis da misi saSualos gamoTvla wlis 
yoveli TvisaTvis (dakvirvebis vadebze 9.30; 12.30; 15.30 

sruli periodisaTvis aseve 20−P -ze informaciis Sekre-

ba da 20−P -is saSualo sidideebis gamoTvla wlis yove-

li TvisaTvis (dakvirvebebis sami vadisaTvis: 9, 12, 15 
saaTi) da maTi interpolireba aqtinometriuli dakvir-
vebebis Sesabamisi vadebisaTvis (9.30; 12.30; 15.30). rac 
Seexeba am damokidebulebebSi atmosferuli masis m-is 
CarTvas igi Seicavs iseT operacias, rogoricaa wlis 
yoveli Tvis SuaricxvisaTvis (dakvirvebis vadebze 9.30; 

12.30; 15.30) mzis simaRlis 0h gansazRvra. 0h -is saSuale-

biT dakvirvebis am sami vadisaTvis mzis zenituri manZi-

lis 0Z  gansazRvra cnobili formuliT 00 90 hZ −=  ze-

nituri manZilis 20−Z  Sesabamisi atmosferuli masis m 

gansazRvra damokidebulebiT 0SecZm = , an saTanado 

cxrilebiT, dakvirvebebis sruli periodisaTvis far-
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dobebis mP /20−  sidideebis gamoTvla )/( 20 mPfS −=  da 

)/( 20 mPfS I −=  funqciebis saxis dadgena da am funqci-

ebSi Semavali parametrebis sidideebis gansazRvra ar-
gumentis diskretuli mniSvnelobebisaTvis 0.05 bijiT, 

rom xarisxovani funqcia nmPaS )/(=  argumentis 

mP /20− -is cvalebadobis mTel intervalSi warmodgeni-

li iqnes sami wrfivi funqciis saxiT: 

)/()( 0 mPKSS a +=                       (3.106) 

Semdegi ubnebisaTvis 18.0/ ≤mP ; 00.1/15.0 ≤≤ mP  
00.1/ fmP  

igive, analogiuri meTodiT gamoiTvleba a, k da S 
dakvirvebebis yvela ganxiluli (9.30; 12.30; 15.30) vadi-
saTvis (yvela periodis I, II, III monacemebis gamoyenebiT). 

amrigad )/( 20 mPfS −= funqciaSi  atmosferuli masis 

sidideebis cvlilebebis gavlenas gaTvaliswinebiT we-
liwadis ganmavlobaSi SesaZlebeli xdeba 

)/(0 mPkSS +=  funqciaSi Semavali koeficientebis 

mniSvnelobebis ( kS ,0 ) ganedis sidideze da dakvirvebis 

vadaze damokidebul mudmiv mniSvnelobebze dayvana. 
sxvadasxva ganedze ganlagebuli punqtebisaTvis dak-
virvebebis vadebSi cdomileba ar unda aRematebodes 
dakvirvebebis vadebSi meTodis zemoT gamoTvlil da-
saSveb cdomilebebs, gansxvaveba SeiZleba ganpirobebu-
li iqnes mxolod da mxolod atmosferos fizikuri 
TvisebebiT —gamWvirvalobis koeficientiT, simRvri-
vis faqtoriT. Tu gaviTvaliswinebT im garemoebas, rom 
adgilis absoluturi simaRlis zrdisas atmosferos 
tenSemcveloba da aerozoluri gaWuWyianeba mcirdeba, 
maSin mTian da gansakuTrebiT maRalmTian raionebSi 

ganlagebuli punqtebisaTvis ( kS ,0 ) parametrebis si-
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dideebi axlos iqnebian erTmaneTTan zRvis donidan da-
bal simaRleebze da miT umetes dablob raionebSi gan-
lagebul  punqtebTan SedarebiT, rac saSualebas iZle-
va maRalmTiani zonebisaTvis saTanado gamoTvlebi sa-
surveli sizustiT Catardes maTSi ganlagebuli mcire-
ricxovani sadgurebis monacemebiT.  

funqcia )/( mPaS = -Si Semavali parametrebis a  da 
n -is sidideebis gamoTvlis Sedegad miRebuli iqna dak-
virvebis samive (9.30; 12.30; 15.30) vadisaTvis sruli pe-
riodis Sesabamisi informacia.  

cxril 16-Si mocemulia mzis radiaciis intensivo-
bis gamosaTvleli formula, romelSic Semavali para-
metrebis a  da b  mniSvnelobebia mocemuli. 
 

cxrili 16 
bmPaS )/( 20−=  formulaSi Semavali a   da b parametre-

bis mniSvnelobebi 
 
dakvivrebis vada parametrebi 
 a b 
9.30 
12.30 
15.30 

1.32 
0.82 
0.97 

0.56 
0.27 
0.35 

samive vadis saSua-
lo  

1.04 0.39 

 
 

cxril 16-Si mocemulia S sididis gamosaTvleli dam-
xmare gantolebebSi Semavali a  da b  parametrebis gasa-
Sualoebuli sidideebi dakvivrebis sami (9.30; 12.30; 
15.30) vadisaTvis calcalke da maTi saSualo. damokide-

buleba )/( 20 mPfS −= analitikurad warmoidgineba xa-

risxovani funqciis saxiT: bmPaS )/(=  cxril 16-Si mo-
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cemulia am funqciaSi Semavali a  da b koeficientebis 
ricxviTi mniSvnelobebi, mzis radiaciis intensivobis 
sidideebis mixedviT geografiuli punqtebi dayofilia 
optimistur, pesimistur da perspeqtiul punqtebad. 
amasTanave erTad optimisturi punqtebis ricxvis mie-
kuTvneba is punqtebi romlebzec  mzis radiaciis inten-
sivoba orive zedapirze (mzis sxivisadmi normalur da 
horizontalur sibrtyeebSi) aRwevs Tavis maqsimums, is 
punqtebi ki, sadac mzis radiaciis intensivoba minima-
luria miekuTvnebian pesimisturi punqtebis ricxvs.  am-
rigad optimisturi da pesimisturi punqtebi xasiaTde-
bian mzis radiaciis intensivobis eqstremaluri mniSvne-
lobebiT. am kriteriumis moTxovnilebis Tanaxmad pesi-
misturi punqtebi avtomaturad gamoiricxebian helio-
danadgarebisaTvis rekomendirebuli punqtebis nusxi-
dan. mesame kategoriis e.w. perspeqtiuli sadgurebi 
formirdeba optimistur da pesimistur sadgurebs So-
ris ganlagebuli sadgurebis ricxvidan, romlebic ga-
iTvaliswineben garda zemoTaRniSnuli ZiriTadi krite-
riumisa, agreTve geografiuli punqtebis (sadguris) fi-
zikur-geografiul pirobebs, rac gansazRvravs helioe-
nergetikuli danadgarebis damontaJebis SesaZleblo-
bas da misi eqspluataciis xelsayrel da xelisSemSlel 
pirobebs (rasac gansazRvravs punqtis ganlagebis raio-
nis ganviTarebis ekonomikuri done, komunimkaciebis ar-
seboba da sxva). am klasifikaciis Tanaxmad saqarTvelos 
teritoriaze ganlagebuli 8 aqtinometriuli sadguri-
dan 9.30 dakvirvebis vadaze miRebuli mravlawiluri si-
dideebiT m/m yazbegi, skra, Telavi, miekuTvneba opti-
misturebs, soxumi, Tbilisi — perspeqtiuli da senaki, 
anaseuli — pesimisturi punqtebis ricxvs. saqarvelos 
teritoriaze arsebuli punqtebis helioenergetikuli 
resursbis doniT dayofis aseTi modeli rekomendire-
bulia dakvirvebis sxva vadebisaTvis: 12.30 da 15.30. amri-
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gad, saqarTvelos calkeuli regionebis helioenerge-
tikuli resursebis kvlevis SemoTavazebuli meTodikis 

arsi mdgomareobs )( 20−= PfS  da )( 20−= PfS I  damokide-

bulebebis  dadgenaSi atmosferos optikuri masis m da 
adgilis absoluturi simaRlis H-is gaTvaliswinebiT, 
rac konkretulad warmoidgineba damokidebulebebis 

)/( 20 mPfS −= da )/( 20 mPfS I −=  dakvirvebebis TviToe-

uli vadisaTvis (9.30; 12.30; 15.30) Sesabamisi xarisxovani 

funqciebis nmPaS )/( 20−=  saxiT aproqsimaciaSi maTSi 

Semavali a da m koeficientebis gansazRvraSi. meTodi-
kis mizania mzis radiaciis intensivobis (mzis sxivisadmi 

normalur — S da horizontalur IS sibrteebSi) gan-
msazRvreli funqciebis cxadi saxeebis (gantolebebis) 
miReba. mzis radiaciis intensivobis miRebuli sididee-
biT xdeba saqarTvelos teritoriaze ganlagebuli pun-
qtebis helioenergetikuli resursebis potencialis 
daxasiaTeba da maTi perspeqtiulobis gansazRvra. Cvens 
mier es meTodika gamoyenebuli iqna saqarTvelos heli-
oenergetikuli resursebis potencialis daxasiaTeba da 
maTi perspeqtiulobis gansazRvra.  Cvens mier es meTo-
dika gamoyenebuli iqna saqarTvelos helioenergetiku-
li resursebis arsebul kadastrebSi da rukebSi zogi-
erTi parametris dasazusteblad da koreqtivebis Sesa-
tanad. arsebuli kadastrebis da rukebis dazustebis sa-
fuZvelze maTi praqtikuli gamoyenebis SesaZleblobis 
gafarToebis mizniT amrigad es meTodika ar warmoad-
gens raime axal meTods (grineviCis sayovelTaod aRia-
rebuli meTodisagan raime gansxvavebul variants) igi 
mxolod azustebs (axdens garkveul detalizacias) sa-
qarTvelos teritoriisaTvis grineviCis meodikis (7)-Si 
damuSavebul kadastrSi mocemuli teritoriebis heli-
oenergetikuli resursebiT daraionebas.  



 104 

ganvixiloT mzis radiaciis 20−P  sidideebiT gamoT-

vlis meTodikis cdomilebebis sidide. jamuri radia-

ciis Tviuri jamebis SemTxvevaSi lTQΣ dakvirvebis Se-

degad miRebuli saSualo sidideebis gamoTvlis cdo-
mileba (10)-Si mocemuli informaciis Tanaxmad 5-7 wli-
ani dakvirvebebis preriodisaTvis 30wliani  dakvivre-
bebis periodis sidideebisgan SeiZleba gansxvavdebod-
nen 10-13%-iT xolo pirdapiri radiaciisaTvis gansxva-
vebam SeiZleba miaRwios 20%-s da mets.  

(7)-Si mocemulia S sidideebis Sefasebis cdomilee-
bi saSualo kvadratuli gadaxra δ  variaciis koefici-

enti vC , asimetriis koeificienti A, am monacemebis Ta-

naxmad δ  meryeobs 0.14-0.43 kal/sm2wT, vC  meryeobs ma-

RalmTiani sadgurebisaTvis 10-30%-is, dablobi raio-
nebisaTvis 35-50%-is zRvrebSi, asimetriis koeficien-
ti A maRalmTiani sadguri yazbegisaTvis meryeobs 1.5-
4.5-is farglebSi, xolo dablobi sadgurebisaTvis so-
xumi 0.96-1.03 zRvrebSi m/m yazbegisaTvis abosluturi 
cdomilebebis mniSvnelobebi icvalebian 0.01-0.03-is 
farglebSi, xolo fardobiTi cdomilebis sidide ki 
meryeobs 1.5%-is farglebSi.  

axla SevafasoT Cvens mier SemoTavazebuli meTodi-

kiT ( S  da IS )-is sidideebis gamoTvlebis cdomilebebis 
sidideebi. sxivisadmi normalur sibrtyeSi mzis pirdapi-
ri radiaciis mniSvnelobebi da statistikuri maxasiaTeb-
lebi dakvirvebebis  mTeli periodisaTvis 1991 wlis CaT-
vliT. dakvirvebebis sami vadisaTvis (9.30; 12.30; 15.30) ga-

saSualoebuli S icvleba 0.52-0.54 kal/sm2wT-is, 

08.0,05.003.0,12.010.0 −−−−− sδμδ
10.015.0;22.018.0 −−−− sv AC  )5.1(38.1 −−−ε -is  

zRvrebSi aq δ  aris saSualo kvadratuli gadaxra, 
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μ saSualo ariTmetikuli standartuli cdomileba, 

sδ saSualo kvadratuli cdomileba, vC - variaciis koe-

ficienti, sA - asimetriis koeficienti, ε - eqscesi.  

amrigad, aq gamoyenebuli meTodikis arsi mdgomare-
obs SemdegSi: saqarTvelos teritoriaze dRemde arse-
buli moqmedi (da aramoqmedi, daxuruli) meteorolo-
giuri da aqtinometriuli sadgurebi dajgufebuli iq-
na maTi zRvis donidan absoluturi simaRlis faqtoris 
gaTvaliswinebiT: kerZod, absoluturi simaRlis 

cRvlilebebis gavlena ( S  da IS )-is sidideebi Sefasda 
300 metriani maRlivi intervalis farglebSi diferen-
cirebulad. amasTan erTad 0-3500m. simaRleTa diapazo-
nisaTvis gamoyofili iqna 11 intervali. pirveli oTxi 
maRlivi intervali gaerTianda dabalmTian  zonaSi (0-
1200m), meore sami maRlivi intervali — SuamTis raionSi 
(1200-21008), xolo mesame oTxi maRlivi intervali — ma-
RalmTian zonaSi (2100-3500m).  

mzis pirdapiri radiaciis ( S  da IS )-is intensivobis 
wliuri da maRlivi msvlelobis analizi Catarda aqti-
nometriuli dakvirvebebis sami vadisaTvis (9.30; 12.30; 

15.30). ( S  da IS )-is intersivobis Sesaxeb arsebuli aq-
tinometriuli informaciis moculobis 10-15-jer gaz-

rda moxda (funqcionaluri kavSiris )( 20−= PfS mzis 

pirdapiri, radiaciis sxivisadmi normalur da hori-

zontalur sibrtyeebSi ( S  da IS ) intensivobebsa da 
mowmendili cis albaTobas Soris dadgenis Sedegad. 

funqcionaluri kavSirebi )( 20−= PfS  da )( 20−= PfS I  

analitikurad (dakvirvebis TiToeuli vadisaTvis) war-
modgenili iqna wrfivi funqciis saxiT: 

201 −+= bPaS  2021 −+= PbaS I  
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miRebuli mravalricxovani gantolebebis (romelTa 
simravle ganpirobebulia atmosferos optikuri masis 
da mzis simaRlis cvalebadobiT dakvirvebis mocemul 
vadaSi weliwadis ganmavlobaSi) ricxvis Semcirebis 

mizniT funqciebSi )( 20−= PfS  da )( 20−= PfS I argumen-

ti 20−P  Secvlili iqna Semdegi argumentebiT mP /20−  da 

aigo )/( 20 mPfS −=  da )/( 20 mPfS I −= funqciebis gra-

fikebi, romlebic warmodgenili iqna sami wrfivi fun-
qciis saxiT argumentis sami ubnisaTvis: 

00.1;00.1/15.0;15.0/ 202020 f−−− ≤≤≤ PmPmP  

 
e.i. dakvirvebis TiToeuli vadisaTvis, 12 gantolebis 

nacvlad (Tveebis mixedviT) vRebulobT erT gantolebas, 
xolo sami vadisaTvis (9.30; 12.30; 15.30) 3 gantolebas (S  

da IS ) sidideebis gamoTvlebis sizustis dacviT 

( 05.004.0 −±=sδ )kal/sm2wT). am SemTxvevaSi damokidebu-

lebebis )/( 20 mPfS −=  da )/( 20 mPfS I −=  Sesabamisi ana-

litikuri saxe aris xarisxovani funqcia, romlis grafi-
kuli gamosaxuleba, rogorc aRiniSna ar warmoadgens 

wrfes da es grafiki  mrudi dayofili iqna 20−P cvlile-

bis sam wrfiv intervalad. kvlevis bolo etapze ki moxda 
dakvirvebebis TiToeuli vadisaTvis miRebuli am sami 

gantolebis nmPaS )/( 20−=  erTi Semajamebeli gantole-

bis saxiT warmodgena. dakvirvebis sami vadisa da mTeli 
periodisaTvis 1989 wlis CaTvliT am gantolebas saqar-
Tvelos teritoriisaTvis aqvs Semdegi saxe: 

73.0
20 )/(02.1 mPS −=                         (3.108) 

am gantolebiT gamoTvlili S-is sidideebis saSua-
lo kvadratuli cdomileba δ meryeobs 08.0±  
kal/sm2wT-is sazRvrebSi.  
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Tavi IV  

mzis sxivisadmi normalur da horizontalur 

sibrtyeebSi mzis  pirdapiri radiaciis   

intensivobis gamoTvla saqarTvelos  

meteorologiuri qselisaTvis 

 
saqarTvelos teritoriaze ganlagebuli punqtebi-

saTvis, sadac ar tardeba aqtinometriuli dakvirvebe-
bi mzis pirdapiri radiaciis intensivobaze S, Cvens mi-
er gamoTvlili iqna zemoT moyvanili meTodikis pirve-
li nawilis gamoyenebiT; e.i. S-is sididis gamosaTvle-

lad mocemul punqtSi gamoyenebuli iqna )( 20−= PfS  

damokidebulebebis analitikuri saxeebi. saqarTvelos 
punqtebisaTvis saZiebeli aqtinometriuli sadgurebi-
saTvis sadgur analogis SerCeva xdeboda fizikur-ge-
ografiuli, klimaturi pirobebis da adgilis absolu-
turi simaRlis msgavsebis (an identurobis) gaTvalis-
winebiT.  faqtiurad gamoTvlebSi CarTuli iqna (3.3-
3.100) gamosaxulebebi. miuxedavad gamoTvlebis Sroma-
tevadobisa formula (3.105), romelic miRebuli iqna 
Tav 1-Si saqarTvelos teritoriisTvis am mizniT aq ar 
iqna gamoyenebuli, vinaidan am formulaSi mxedveloba-
Si ar aris miRebuli weliwadis ganmavlobaSi atmosfe-
ros  tenSemcvelobis msvleloba, rac mzis simaRles-
Tan (m-Tan) erTad mTavar rols TamaSobs S-is (mzis 
pirdapiri radiaciis intensivobis sxivisadmi norma-
lur sibrtyeSi) sidideebis formirebaSi rac Seexeba 

mzis sxivisadmi horizontalur sibrtyeSi IS -is sidi-
deebis, maTze weliwadis ganmavlobaSi privalirebul 
gavlenas axdens mzis simaRle (atmosferos masis sidi-
de) momavalSi (1.105)-Si atmosferos tenSemcvelobis 
parametris gaTvaliswinebiT, SesaZlebelia  mizanSewo-
nili gaxdes am formulis S-is sidideebis gamoTvlis 
mizniT gamoyeneba es exeba agreTve dakvirvebis sami Zi-
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riTadi vadisaTvis (9.30; 12.30; 15.30) miRebul 3 ganto-

lebas, romlebSic argumenti 20−P Secvlili iqna axali 

argumenti mP /20− -iT da romlebSic aseve  gaTvaliswi-

nebuli ar aris atmosferos tenianobis wliuri msvle-
lobebis Taviseburebebi.  

gamoTvlebis Sedegad wlis sezonebis Sua Tveebi-
saTvis (I, IV, VII, X) saqarTvelos calkeuli regionebi-
saTvis (kaxeTi, qarTli, saqarTvelos samxreT mTiane-
Ti, afxazeTi, aWara, kavkasionis mTiani raionebi) moce-
mulia  cxril 17-Si, am cxrilSi mocemulia S-is aseve 
IS -is saSualo Tviuri mniSvnelobebi dakvirvebebis aq-

tinometriuli vadebisaTvis (9.30; 12.30; 15.30) weliwa-
dis sezonis Sua TveebisaTvis  (I, IV, VIII, X) 600-900m da 
maRla ganlagebuli  punqtebisaTvis informaciis mo-
culobis gazrdis mizniT dadgenili iqna mowmendili 

cis mdgomareobis albaTobis saSualo Tviuri 20−P is 

sidideebsa (dakvirvebis sami vadisaTvis) da calkeuli 
vadebisaTvis  
 

cxrili 17 
mzis pirdapiri radiaciis intensivoba sxivisadmi nor-

maluri S da horizontaluri IS  sibrtyeebSi kal/sm2wT 
 

sa
d

gu
r

i 

T
ve

 

 

sa
d

gu
r

i 

Tve 

  9.30 12.30 15.30   9.30 12.30 15.30 
1 2 3 4 5 1 2 3 4 5 
dedof-
lis wya-
ro 

I 
IV 
VII 
X 

0.43 
0.46 
0.63 
0.60 

0.52 
0.50 
0.69 
0.70 

0.21 
0.40 
0.72 
0.50 

siR-
naRi

I 
IV 
VII 
X 

0.52 
0.56 
0.76 
0.62 

0.48 
0.58 
0.85 
0.82 

0.32 
0.43 
0.89 
0.60 

omalo I 0.63 0.69 0.34 sa- I 0.57 0.68 0.32 



 109 

IV 
VII 
X 

0.50 
0.49 
0.73 

0.46 
0.53 
0.72 

0.32 
0.50 
0.59 

ga-
re-
jo 

IV 
VII 
X 

0.68 
0.87 
0.76 

0.65 
0.92 
0.81 

0.44 
0.88 
0.63 

udabno I 
IV 
VII 
X 

0.49 
0.52 
0.74 
0.67 

0.61 
0.59 
0.85 
0.76 

0.30 
0.42 
0.82 
0.60 

gom-
bo-
ri 

I 
IV 
VII 
X 

0.40 
0.50 
0.55 
0.57 

0.53 
0.46 
0.53 
0.64 

0.19 
0.33 
0.52 
0.48 

gurjaani I 
IV 
VII 
X 

0.49 
0.60 
0.70 
0.64 

0.54 
0.57 
0.89 
0.74 

0.22 
0.37 
0.83 
0.59 

Si-
raqi 
 

I 
IV 
VII 
X 

0.37 
0.47 
0.67 
0.56 

0.44 
0.51 
00.68 
0.60 

0.16 
0.34 
0.64 
0.48 

wnori I 
IV 
VII 
X 

0.42 
0.58 
0.73 
0.62 

0.51 
0.55 
0.85 
0.54 

0.19 
0.40 
0.82 
0.58 

la-
go-
dexi

I 
IV 
VII 
X 

0.45 
0.54 
0.70 
0.62 

0.50 
0.57 
0.83 
0.70 

0.27 
0.36 
0.81 
0.52 

yvareli I 
IV 
VII 
X 

0.39 
0.51 
0.66 
0.58 

0.45 
0.47 
0.76 
0.67 

0.16 
0.33 
0.74 
0.52 

sio-
ni 

I 
IV 
VII 
X 

0.42 
0.58 
0.62 
0.61 

0.49 
0.51 
0.60 
0.72 

0.24 
0.30 
0.68 
0.58 

axmeta I 
IV 
VII 
X 

0.52 
0.70 
0.69 
0.64 

0.59 
0.57 
0.77 
0.72 

0.27 
0.34 
0.74 
0.53 

ala-
zani 

I 
IV 
VII 
X 

0.61 
0.63 
0.78 
0.69 

0.63 
0.62 
0.91 
0.79 

0.29 
0.44 
0.86 
0.60 

dedof-
lis wya-
ro 

I 
IV 
VII 
X 

0.13 
0.33 
0.58 
0.31 

0.24 
0.39 
0.71 
0.44 

0.04 
0.20 
0.48 
0.15 

wno-
ri 

I 
IV 
VII 
X 

0.13 
0.41 
0.58 
0.32 

0.23 
0.46 
0.79 
0.44 

0.04 
0.22 
0.55 
0.18 

siRnaRi I 
IV 
VII 
X 

0.14 
0.39 
0.67 
0.32 

0.26 
0.48 
0.85 
0.51 

0.05 
0.24 
0.59 
0.18 

la-
go-
dexi

I 
IV 
VII 
X 

0.13 
0.38 
0.56 
0.33 

0.22 
0.48 
0.78 
0.44 

0.05 
0.21 
0.54 
0.16 

omalo I 
IV 
VII 
X 

0.19 
0.36 
0.38 
0.38 

0.30 
0.38 
0.48 
0.41 

0.06 
0.18 
0.35 
0.18 

yva-
re-
li 

I 
IV 
VII 
X 

0.12 
0.36 
0.52 
0.30 

0.20 
0.39 
0.71 
0.42 

0.03 
0.18 
0.50 
0.16 

sagarejo I 
IV 
VII 
X 

0.17 
0.48 
0.68 
0.40 

0.26 
0.52 
0.85 
0.50 

0.05 
0.25 
0.58 
0.19 

udab
no 

I 
IV 
VII 
X 

0.15 
0.37 
0.58 
0.35 

0.26 
0.49 
0.78 
0.47 

0.05 
0.24 
0.54 
0.18 

sioni I 
IV 
VII 

0.13 
0.41 
0.49 

0.22 
0.43 
0.56 

0.05 
0.16 
0.46 

gom-
bo-
ri 

I 
IV 
VII 

0.12 
0.36 
0.44 

0.24 
0.38 
0.48 

0.03 
0.19 
0.35 
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X 0.32 0.45 0.18 X 0.30 0.40 0.15 
axmeta I 

IV 
VII 
X 

0.16 
0.49 
0.55 
0.34 

0.26 
0.48 
0.72 
0.45 

0.05 
0.19 
0.50 
0.16 

gur-
jaa-
ni 

I 
IV 
VII 
X 

0.14 
0.42 
0.56 
0.33 

0.24 
0.48 
0.83 
0.46 

0.04 
0.20 
0.56 
0.20 

alazani I 
IV 
VII 
X 

0.15 
0.44 
0.62 
0.36 

0.28 
0.52 
0.85 
0.49 

0.06 
0.24 
0.58 
0.16 

Si-
raqi 

I 
IV 
VII 
X 

0.11 
0.33 
0.53 
0.29 

0.20 
0.43 
0.64 
0.37 

0.03 
0.19 
0.43 
0.15 

kojori I 
IV 
VII 
X 

0.36 
0.49 
0.78 
0.52 

0.59 
0.58 
0.81 
0.78 

0.49 
0.48 
0.73 
0.50 

TeT
riw-
yaro

I 
IV 
VII 
X 

0.53 
0.55 
0.68 
0.64 

0.66 
0.52 
0.67 
0.67 

0.45 
0.38 
0.60 
0.47 

manglisi I 
IV 
VII 
X 

0.31 
0.46 
0.71 
0.49 

0.50 
0.51 
0.66 
0.74 

0.41 
0.41 
0.57 
0.49 

dma-
nisi 

I 
IV 
VII 
X 

0.54 
0.52 
0.59 
0.59 

0.66 
0.52 
0.65 
0.66 

0.45 
0.38 
0.54 
0.43 

gori I 
IV 
VII 
X 

0.25 
0.44 
0.66 
0.48 

0.40 
0.52 
0.66 
0.76 

0.34 
0.40 
0.52 
0.45 

ro-
dio-
nov-
ka 

I 
IV 
VII 
X 

0.56 
0.57 
0.77 
0.77 

0.67 
0.53 
0.67 
0.69 

0.45 
0.41 
0.58 
0.49 

skra I 
IV 
VII 
X 

0.28 
0.47 
0.77 
0.53 

0.45 
0.61 
0.81 
0.88 

0.39 
0.52 
0.70 
0.54 

axal
qa-
laqi

I 
IV 
VII 
X 

0.64 
0.79 
0.85 
0.79 

0.68 
0.58 
0.70 
0.69 

0.51 
0.51 
0.71 
0.55 

xaSuri I 
IV 
VII 
X 

0.26 
0.45 
0.66 
0.48 

0.42 
0.55 
0.81 
0.83 

0.35 
0.43 
0.58 
0.53 

fo-
ka 

I 
IV 
VII 
X 

0.64 
0.79 
0.85 
0.79 

0.68 
0.58 
0.70 
0.69 

0.51 
0.51 
0.71 
0.55 

muxrani I 
IV 
VII 
X 

0.27 
0.44 
0.61 
0.51 

0.43 
0.47 
0.67 
0.79 

0.34 
0.41 
0.55 
0.47 

as-
pin-
Za 

I 
IV 
VII 
X 

0.60 
0.64 
0.87 
0.92 

0.68 
0.55 
0.72 
0.72 

0.47 
0.40 
0.68 
0.56 

axalcixe I 
IV 
VII 
X 

0.56 
0.64 
0.80 
0.83 

0.68 
0.54 
0.72 
0.71 

0.45 
0.40 
0.65 
0.52 

bor-
jo-
mi 

I 
IV 
VII 
X 

0.51 
0.60 
0.75 
0.79 

0.67 
0.54 
0.69 
0.70 

0.45 
0.40 
0.60 
0.52 

bakuriani I 
IV 
VII 
X 

0.51 
0.57 
0.72 
0.80 

0.66 
0.52 
0.68 
0.69 

0.43 
0.38 
0.54 
0.48 

cxra 
wya-
ro 

I 
IV 
VII 
X 

0.58 
0.53 
0.71 
0.81 

0.67 
0.53 
0.66 
0.70 

0.48 
0.40 
0.60 
0.56 

tabawyu- I 0.58 0.67 0.49 adi- I 0.63 0.68 0.50 
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ri IV 
VII 
X 

0.65 
0.89 
0.85 

0.55 
0.71 
0.70 

0.45 
0.73 
0.58 

geni IV 
VII 
X 

0.79 
0.87 
0.84 

0.58 
0.72 
0.70 

0.48 
0.70 
0.54 

abasTuma-
ni 

I 
IV 
VII 
X 

0.53 
0.60 
0.75 
0.81 

0.66 
0.52 
0.68 
0.69 

0.45 
0.40 
0.58 
0.51 

sa-
irme

I 
IV 
VII 
X 

0.56 
0.65 
0.72 
0.87 

0.67 
0.55 
0.66 
0.70 

0.45 
0.42 
0.52 
0.53 

cemi I 
IV 
VII 
X 

0.51 
0.60 
0.68 
0.69 

0.66 
0.54 
0.66 
0.68 

0.46 
0.42 
0.58 
0.51 

krwa
nisi 

I 
IV 
VII 
X 

0.61 
0.59 
0.67 
0.76 

0.68 
0.53 
0.66 
0.68 

0.50 
0.42 
0.59 
0.51 

goderZis 
gad. 

I 
IV 
VII 
X 

0.32 
0.56 
0.53 
0.72 

0.36 
0.51 
0.55 
0.73 

0.16 
0.29 
0.41 
0.46 

 I 
IV 
VII 
X 

   

kojori I 
IV 
VII 
X 

0.10 
0.34 
0.62 
0.27 

0.27 
0.49 
0.76 
0.49 

0.10 
0.26 
0.49 
0.15 

ro-
dio-
nov-
ka 

I 
IV 
VII 
X 

0.17 
0.40 
0.61 
0.40 

0.30 
0.45 
0.63 
0.43 

0.09 
0.23 
0.39 
0.15 

manglisi I 
IV 
VII 
X 

0.09 
0.32 
0.56 
0.26 

0.14 
0.43 
0.62 
0.46 

0.08 
0.22 
0.38 
0.15 

axal
qa-
laqi

I 
IV 
VII 
X 

0.16 
0.43 
0.61 
0.45 

0.31 
0.45 
0.66 
0.44 

0.09 
0.24 
0.42 
0.15 

gori I 
IV 
VII 
X 

0.08 
0.31 
0.52 
0.25 

0.18 
0.44 
0.62 
0.48 

0.07 
0.22 
0.35 
0.14 

fo-
ka 

I 
IV 
VII 
X 

0.20 
0.56 
0.68 
0.42 

0.31 
0.49 
0.66 
0.43 

0.10 
0.28 
0.48 
0.17 

skra I 
IV 
VII 
X 

0.08 
0.61 
0.33 
0.28 

0.20 
0.77 
0.51 
0.55 

0.08 
0.47 
0.29 
0.17 

as-
pin-
Za 

I 
IV 
VII 
X 

0.18 
0.45 
0.69 
0.48 

0.31 
0.46 
0.67 
0.45 

0.09 
0.22 
0.46 
0.17 

xaSuri I 
IV 
VII 
X 

0.05 
0.32 
0.52 
0.26 

0.19 
0.46 
0.66 
0.52 

0.07 
0.24 
0.39 
0.16 

axal
cixe

I 
IV 
VII 
X 

0.17 
0.45 
0.64 
0.44 

0.31 
0.45 
0.67 
0.45 

0.09 
0.22 
0.44 
0.16 

muxrani I 
IV 
VII 
X 

0.08 
0.31 
0.48 
0.27 

0.19 
0.47 
0.63 
0.50 

0.07 
0.23 
0.37 
0.14 

bor-
jo-
mi 

I 
IV 
VII 
X 

0.16 
0.42 
0.60 
0.42 

0.30 
0.45 
0.65 
0.44 

0.09 
0.22 
0.40 
0.16 

TeTriw-
yaro 

I 
IV 
VII 

0.16 
0.39 
0.55 

0.30 
0.44 
0.63 

0.09 
0.21 
0.40 

ba-
ku-
ria-

I 
IV 
VII 

0.16 
0.40 
0.57 

0.30 
0.44 
0.64 

0.09 
0.21 
0.36 
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X 0.34 0.42 0.14 ni X 0.42 0.43 0.15 
dmanisi I 

IV 
VII 
X 

0.16 
0.37 
0.47 
0.30 

0.30 
0.44 
0.61 
0.41 

0.09 
0.21 
0.36 
0.13 

cxra
wya-
ro 

I 
IV 
VII 
X 

0.16 
0.37 
0.56 
0.43 

0.30 
0.45 
0.62 
0.44 

0.10 
0.22 
0.40 
0.17 

tabawyu-
ri 

I 
IV 
VII 
X 

0.18 
0.46 
0.70 
0.45 

0.30 
0.46 
0.66 
0.44 

0.10 
0.25 
0.49 
0.18 

cemi I 
IV 
VII 
X 

   

adigeni I 
IV 
VII 
X 

0.19 
0.56 
0.69 
0.44 

0.31 
0.49 
0.67 
0.44 

0.10 
0.26 
0.49 
0.17 

kar-
waxi 

I 
IV 
VII 
X 

0.19 
0.42 
0.53 
0.35 

0.31 
0.45 
0.62 
0.43 

0.10 
0.23 
0.40 
0.16 

abasTuma-
ni 

I 
IV 
VII 
X 

0.16 
0.42 
0.70 
0.43 

0.30 
0.44 
0.64 
0.43 

0.09 
0.22 
0.39 
0.18 

go-
der-
Zis 
gad. 

I 
IV 
VII 
X 

0.10 
0.39 
0.42 
0.38 

0.16 
0.42 
0.51 
0.46 

0.03 
0.16 
0.28 
0.14 

sairme I 
IV 
VII 
X 

0.17 
0.46 
0.57 
0.46 

0.30 
0.46 
0.62 
0.44 

0.09 
0.23 
0.35 
0.16 

 I 
IV 
VII 
X 

   

gagris qe-
di 

I 
IV 
VII 
X 

0.38 
0.49 
0.65 
0.79 

0.37 
0.14 
0.47 
0.70 

0.14 
0.37 
0.52 
0.44 

biW-
vin-
Ta 

I 
IV 
VII 
X 

0.37 
0.32 
0.51 
0.86 

0.42 
0.53 
0.84 
0.92 

0.13 
0.40 
0.69 
0.64 

gagra I 
IV 
VII 
X 

0.32 
0.39 
0.65 
0.72 

0.39 
0.43 
0.63 
0.76 

0.12 
0.33 
0.58 
0.51 

oCam
Cire

I 
IV 
VII 
X 

0.33 
0.39 
0.83 
0.36 

0.39 
0.53 
0.84 
0.39 

0.36 
0.60 
0.62 
0.10 

fsou I 
IV 
VII 
X 

0.44 
0.49 
0.73 
0.71 

0.52 
0.53 
0.79 
0.78 

0.24 
0.44 
0.64 
0.52 

la-
Ta 

I 
IV 
VII 
X 

0.35 
0.42 
0.49 
0.93 

0.39 
0.43 
0.39 
0.81 

0.10 
0.25 
0.47 
0.53 

gudauTa I 
IV 
VII 
X 

0.34 
0.38 
0.58 
0.77 

0.39 
0.50 
0.71 
0.83 

0.13 
0.36 
0.60 
0.61 

eSe-
ra 

I 
IV 
VII 
X 

0.30 
0.37 
0.53 
0.83 

0.32 
0.32 
0.66 
0.89 

0.09 
0.33 
0.59 
0.60 

kvezani I 
IV 
VII 
X 

0.41 
0.46 
0.46 
0.81 

0.46 
0.47 
0.35 
0.77 

0.16 
0.35 
0.47 
0.55 

 I 
IV 
VII 
X 

   

gagris qe- I 0.11 0.15 0.02 gu- I 0.10 0.16 0.02 
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di IV 
VII 
X 

0.34 
0.51 
0.40 

0.39 
0.40 
0.43 

0.20 
0.35 
0.13 

dau-
Ta 

IV 
VII 
X 

0.26 
0.46 
0.39 

0.41 
0.66 
0.52 

0.19 
0.40 
0.18 

gagra I 
IV 
VII 
X 

0.09 
0.26 
0.51 
0.37 

0.16 
0.36 
0.59 
0.46 

0.02 
0.18 
0.39 
0.15 

kve-
zani 

I 
IV 
VII 
X 

0.12 
0.32 
0.36 
0.41 

0.18 
0.39 
0.32 
0.47 

0.03 
0.19 
0.31 
0.16 

fsxu I 
IV 
VII 
X 

0.13 
0.34 
0.58 
0.36 

0.21 
0.44 
0.73 
0.48 

0.04 
0.24 
0.43 
0.18 

biW-
vin-
Ta 

I 
IV 
VII 
X 

0.11 
0.21 
0.40 
0.43 

0.17 
0.44 
0.78 
0.56 

0.03 
0.22 
0.46 
0.19 

oCamCire I 
IV 
VII 
X 

0.33 
0.39 
0.83 
0.36 

0.47 
0.61 
0.84 
0.39 

0.36 
0.60 
0.62 
0.10 

eSe-
ra 

I 
IV 
VII 
X 

0.09 
0.25 
0.42 
0.42 

0.13 
0.31 
0.61 
0.54 

0.02 
0.08 
0.39 
0.17 

laTa I 
IV 
VII 
X 

0.35 
0.42 
0.49 
0.93 

0.42 
0.43 
0.39 
0.81 

0.10 
0.25 
0.47 
0.53 

 I 
IV 
VII 
X 

   

foTi I 
IV 
VII 
X 

0.37 
0.46 
0.52 
0.70 

0.48 
0.63 
0.77 
0.81 

0.21 
0.56 
0.73 
0.61 

fo-
Ti 

I 
IV 
VII 
X 

0.11 
0.32 
0.41 
0.36 

0.22 
0.53 
0.72 
0.50 

0.04 
0.31 
0.49 
0.18 

baxmaro I 
IV 
VII 
X 

0.48 
0.58 
0.60 
0.80 

0.47 
0.52. 
0.52 
0.69 

0.27 
0.42 
0.39 
0.51 

bax-
maro

I 
IV 
VII 
X 

0.14 
0.41 
0.47 
0.42 

0.21 
0.44 
0.48 
0.43 

0.03 
0.23 
0.26 
0.15 

qobule-
Ti 

I 
IV 
VII 
X 

0.44 
0.46 
0.60 
0.72 

0.50 
0.61 
0.76 
0.81 

0.24 
0.53 
0.61 
0.60 

qo-
bu-
le-
Ti 

I 
IV 
VII 
X 

0.13 
0.59 
0.47 
0.37 

0.22 
0.51 
0.71 
0.50 

0.05 
0.29 
0.41 
0.18 

baTumi I 
IV 
VII 
X 

0.37 
0.44 
0.56 
0.70 

0.45 
0.56 
0.63 
0.76 

0.21 
0.48 
0.50 
0.52 

ba-
Tu-
mi 

I 
IV 
VII 
X 

0.11 
0.31 
0.44 
0.36 

0.20 
0.47 
0.58 
0.47 

0.04 
0.26 
0.33 
0.16 

xulo I 
IV 
VII 
X 

0.46 
0.56 
0.72 
0.64 

0.50 
0.52 
0.77 
0.79 

0.23 
0.42 
0.58 
0.55 

xu-
lo 

I 
IV 
VII 
X 

0.14 
0.39 
0.57 
0.44 

0.22 
0.44 
0.72 
0.49 

0.04 
0.23 
0.39 
0.16 

Warnali I 
IV 
VII 

0.33 
0.48 
0.48 

0.44 
0.56 
0.50 

0.19 
0.45 
0.48 

War-
nali

I 
IV 
VII 

0.10 
0.34 
0.36 

0.20 
0.47 
0.46 

0.04 
0.25 
0.30 
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X 0.68 0.71 0.49 X 0.35 0.44 0.15 
qeda I 

IV 
VII 
X 

0.50 
0.72 
0.70 
0.92 

0.72 
0.70 
0.52 
0.95 

0.26 
0.59 
0.47 
0.65 

qeda I 
IV 
VII 
X 

0.15 
0.50 
0.55 
0.48 

0.29 
0.60 
0.48 
0.59 

0.05 
0.32 
0.31 
0.19 

lanCxuTi I 
IV 
VII 
X 

0.43 
0.46 
0.46 
0.72 

0.44 
0.60 
0.97 
0.79 

0.19 
0.50 
0.38 
0.55 

lan-
Cxu-
Ti 

I 
IV 
VII 
X 

0.13 
0.32 
0.36 
0.37 

0.20 
0.50 
0.44 
0.49 

0.04 
0.29 
0.25 
0.16 

mestia I 
IV 
VII 
X 

0.39 
0.48 
0.60 
0.60 

0.44 
0.57 
0.56 
0.65 

0.17 
0.34 
0.49 
0.43 

mes-
tia 

I 
IV 
VII 
X 

0.11 
0.34 
0.47 
0.35 

0.19 
0.47 
0.52 
0.40 

0.03 
0.19 
0.33 
0.13 

xaiSi I 
IV 
VII 
X 

0.41 
0.56 
0.71 
0.68 

0.48 
0.60 
0.77 
0.76 

0.21 
0.46 
0.77 
0.46 

xai-
Si 

I 
IV 
VII 
X 

0.12 
0.39 
0.56 
0.39 

0.21 
0.50 
0.72 
0.47 

0.04 
0.25 
0.52 
0.14 

lentexi I 
IV 
VII 
X 

0.39 
0.47 
0.55 
0.62 

0.46 
0.51 
0.61 
0.72 

0.20 
0.33 
0.47 
0.46 

len-
texi

I 
IV 
VII 
X 

0.11 
0.33 
0.43 
0.36 

0.20 
0.42 
0.57 
0.45 

0.05 
0.18 
0.31 
0.14 

oni I 
IV 
VII 
X 

0.44 
0.52 
0.59 
0.66 

0.51 
0.54 
0.63 
0.69 

0.25 
0.33 
0.59 
0.50 

oni I 
IV 
VII 
X 

0.13 
0.36 
0.47 
0.38 

0.22 
0.44 
0.59 
0.43 

0.03 
0.18 
0.39 
0.15 

tyibuli I 
IV 
VII 
X 

0.42 
0.52 
0.53 
0.65 

0.45 
0.58 
0.58 
0.71 

0.26 
0.51 
0.61 
0.44 

tyi-
bu-
li 

I 
IV 
VII 
X 

0.12 
0.36 
0.42 
0.36 

0.20 
0.48 
0.54 
0.44 

0.05 
0.28 
0.41 
0.30 

qorbou-
li 

I 
IV 
VII 
X 

0.36 
0.47 
0.53 
0.54 

0.42 
0.53 
0.61 
0.63 

0.19 
0.40 
0.51 
0.45 

qor-
bou-
li 

I 
IV 
VII 
X 

0.10 
0.33 
0.26 
0.31 

0.18 
0.44 
0.57 
0.39 

0.04 
0.22 
0.34 
0.13 

Sovi I 
IV 
VII 
X 

0.41 
0.46 
0.54 
0.60 

0.47 
0.50 
0.54 
0.64 

0.17 
0.29 
0.47 
0.43 

Sovi I 
IV 
VII 
X 

0.12 
0.32 
0.43 
0.35 

0.21 
0.41 
0.50 
0.40 

0.03 
0.16 
0.31 
0.13 

mTa sabu-
eTi 

I 
IV 
VII 
X 

0.32 
0.45 
0.48 
0.47 

0.38 
0.52 
0.57 
0.62 

0.12 
0.33 
0.51 
0.41 

mTa 
sa-
bue-
Ti 

I 
IV 
VII 
X 

0.09 
0.31 
0.38 
0.27 

0.31 
0.43 
0.53 
0.38 

0.03 
0.18 
0.34 
0.12 

sairme I 0.40 0.47 0.20 sa- I 0.12 0.21 0.04 
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IV 
VII 
X 

0.52 
0.56 
0.66 

0.54 
0.54 
0.68 

0.36 
0.42 
0.48 

irme IV 
VII 
X 

0.36 
0.31 
0.38 

0.45 
0.50 
0.42 

0.07 
0.28 
0.14 

zugdidi I 
IV 
VII 
X 

0.37 
0.51 
0.47 
0.63 

0.44 
0.58 
0.52 
0.69 

0.19 
0.29 
0.47 
0.49 

zug-
di-
di 

I 
IV 
VII 
X 

0.11 
0.36 
0.37 
0.36 

0.19 
0.48 
0.48 
0.43 

0.04 
0.16 
0.31 
0.15 

samtre-
dia 

I 
IV 
VII 
X 

0.37 
0.52 
0.52 
0.60 

0.45 
0.60 
0.82 
0.71 

0.17 
0.42 
0.55 
0.48 

sam-
tre-
dia 

I 
IV 
VII 
X 

0.11 
0.36 
0.41 
0.35 

0.20 
0.50 
0.76 
0.44 

0.03 
0.23 
0.37 
0.14 

gali I 
IV 
VII 
X 

0.34 
0.48 
0.41 
0.67 

0.42 
0.54 
0.47 
0.71 

0.11 
0.37 
0.42 
0.47 

gali I 
IV 
VII 
X 

0.10 
0.34 
0.32 
0.39 

0.18 
0.45 
0.43 
0.44 

0.02 
0.20 
0.28 
0.14 

jvari I 
IV 
VII 
X 

0.43 
0.53 
0.57 
0.81 

0.52 
0.63 
0.63 
0.83 

0.28 
0.48 
0.54 
0.63 

jva-
ri 

I 
IV 
VII 
X 

0.12 
0.37 
0.45 
0.47 

0.23 
0.52 
0.59 
0.51 

0.05 
0.26 
0.36 
0.19 

anaklia I 
IV 
VII 
X 

0.37 
0.48 
0.58 
0.52 

0.43 
0.58 
0.73 
0.66 

0.20 
0.44 
0.71 
0.38 

anak-
lia 

I 
IV 
VII 
X 

0.09 
0.34 
0.46 
0.30 

0.19 
0.48 
0.68 
0.41 

0.04 
0.24 
0.48 
0.11 

saqara I 
IV 
VII 
X 

0.44 
0.60 
0.60 
0.71 

0.50 
0.64 
0.72 
0.76 

0.26 
0.49 
0.70 
0.57 

saqa-
ra 

I 
IV 
VII 
X 

0.13 
0.42 
0.47 
0.41 

0.22 
0.53 
0.59 
0.51 

0.05 
0.26 
0.36 
0.19 

saCxere I 
IV 
VII 
X 

0.33 
0.46 
0.46 
0.60 

0.40 
0.67 
0.57 
0.64 

0.10 
0.28 
0.48 
0.42 

saC-
xere

I 
IV 
VII 
X 

0.10 
0.32 
0.36 
0.35 

0.18 
0.56 
0.53 
0.41 

0.19 
0.18 
0.32 
0.13 

martvili I 
IV 
VII 
X 

0.45 
0.60 
0.53 
0.76 

0.53 
0.72 
0.63 
0.84 

0.26 
0.63 
0.61 
0.65 

mar-
tvi-
li 

I 
IV 
VII 
X 

0.13 
0.42 
0.42 
0.44 

0.23 
0.60 
0.59 
0.52 

0.05 
0.35 
0.41 
0.19 

ambrola-
uri 

I 
IV 
VII 
X 

0.36 
0.45 
0.53 
0.67 

0.42 
0.50 
0.63 
0.71 

0.13 
0.49 
0.59 
0.46 

am-
bro-
la-
uri 

I 
IV 
VII 
X 

0.10 
0.31 
0.42 
0.39 

0.18 
0.41 
0.59 
0.44 

0.02 
0.27 
0.39 
0.14 

quTaisi I 
IV 
VII 

0.34 
0.45 
0.47 

0.40 
0.53 
0.55 

0.12 
0.32 
0.44 

qu-
Tai-
si 

I 
IV 
VII 

0.09 
0.31 
0.37 

0.18 
0.44 
0.51 

0.23 
0.18 
0.29 
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X 0.54 0.65 0.41 X 0.31 0.40 0.12 
lebarde I 

IV 
VII 
X 

0.39 
0.51 
0.56 
0.65 

0.43 
0.51 
0.54 
0.64 

0.16 
0.33 
0.43 
0.41 

le-
bar-
de 

I 
IV 
VII 
X 

0.11 
0.36 
0.44 
0.38 

0.19 
0.42 
0.50 
0.40 

0.03 
0.18 
0.29 
0.12 

cageri I 
IV 
VII 
X 

0.34 
0.45 
0.53 
0.52 

0.44 
0.54 
0.62 
0.60 

0.18 
0.38 
0.61 
0.35 

ca-
geri

I 
IV 
VII 
X 

0.10 
0.32 
0.42 
0.30 

0.15 
0.45 
0.58 
0.37 

0.03 
0.21 
0.41 
0.10 

gudauri I 
IV 
VII 
X 

0.49 
0.64 
0.73 
0.52 

0.55 
0.55 
0.93 
0.32 

0.38 
0.42 
0.56 
0.48 
 

gu-
dau-
ri 

I 
IV 
VII 
X 

0.14 
0.45 
0.58 
0.26 

0.24 
0.46 
0.86 
0.50 

0.07 
0.253 
0.38 
0.14 

mamisoni I 
IV 
VII 
X 

0.51 
0.80 
0.88 
0.58 

0.58 
0.57 
1.02 
0.87 

0.45 
0.42 
0.67 
0.56 

mami-
soni

I 
IV 
VII 
X 

0.15 
0.56 
0.46 
0.30 

0.25 
0.47 
0.95 
0.53 

0.08 
0.23 
0.45 
0.17 

roqa I 
IV 
VII 
X 

0.47 
0.72 
0.92 
0.54 

0.55 
0.61 
1.15 
0.89 

0.42 
0.51 
0.80 
0.59 

roqa I 
IV 
VII 
X 

0.13 
0.50 
0.73 
0.28 

0.24 
0.51 
1.07 
0.54 

0.08 
0.28 
0.54 
0.18 

yazbegi 
m/m 

I 
IV 
VII 
X 

0.83 
0.79 
0.80 
1.16 

0.82 
0.62 
1.19 
0.93 

0.93 
0.71 
0.44 
0.54 

yaz-
begi 
m/m 

I 
IV 
VII 
X 

0.24 
0.55 
0.63 
0.59 

0.36 
0.52 
1.09 
0.57 

0.17 
0.39 
0.30 
0.16 

yazbegi I 
IV 
VII 
X 

0.48 
0.65 
0.75 
0.64 

0.53 
0.55 
0.96 
0.93 

0.36 
0.40 
0.55 
0.53 

yaz-
begi 

I 
IV 
VII 
X 

0.14 
0.45 
0.59 
0.33 

0.23 
0.46 
0.89 
0.57 

0.09 
0.22 
0.37 
0.16 

jvris 
uRel. 

I 
IV 
VII 
X 

0.46 
0.60 
0.71 
0.51 

0.53 
0.55 
0.96 
0.93 

0.31 
0.35 
0.54 
0.44 

jvr
is 
uRe
l. 

I 
IV 
VII 
X 

0.13 
0.42 
0.56 
0.26 

0.24 
0.43 
0.89 
0.52 

0.06 
0.19 
0.36 
0.13 

avadxara I 
IV 
VII 
X 

0.49 
0.58 
0.73 
0.68 

0.54 
0.52 
0.96 
0.85 

0.39 
0.47 
0.73 
0.58 

avad
xara 

I 
IV 
VII 
X 

0.14 
0.40 
0.58 
0.35 

0.27 
0.50 
0.68 
0.46 

0.07 
0.26 
0.49 
0.17 
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(7, 13, 19sT) 20−P -is saSualo Tviuri sidideebis ko-

relaciuri kavSirebi. aRmoCnda, rom damokidebulebe-
bi am or sidides Soris analitikurad warmoidginebian 
wrfivi funqciebis saxiT.  

600-900m simaRleTa diapazoni, dakvirvebis vaamda 7 
saaTi  

ianvari 

0.10)(25.1 2020 −= −− saS7sT PP             (4.1) 

aprili 

0.7)(25.1 2020 −= −− saS7sT PP                     (4.2) 

ivlisi 

8.5)(88,0 2020 += −− saS7sT PP                     (4.3) 

oqtomberi 

0.24)(5.1 2020 −= −− saS7sT PP                    (4.4) 

 
13 saaTi 
ianvari 

0.10)(0.1 2020 −= −− saS13sT PP                   (4.5) 

aprili 

0.10)(15.1 2020 −= −− saS13sT PP                 (4.6) 

ivlisi 

8.5)(88.0 2020 += −− saS13sT PP                 (4.7) 

oqtomberi 

5.5)(03.1 2020 −= −− saS13sT PP                 (4.8) 

 
19 saaTi 

0.4)(30.1 2020 −= −− saS19sT PP                (4.9) 

aprili 

0.2)(95.0 2020 += −− saS19sT PP              (4.10) 

ivlisi 
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5.33)(9.1 2020 −= −− saS19sT PP                   (4.11) 

oqtomberi 

04.2)(16.1 2020 −= −− saS19sT PP                (4.12) 

 
900m-ze meti simaRleTa diapazoni 

7 saaTi 
ianvari 

01.0)(9.0 2020 += −− saS7sT PP                      (4.13) 

aprili 

8.2)(27.1 2020 −= −− saS7sT PP                    (4.14) 

ivlisi 

0.11)(9.0 2020 += −− saS7sT PP                   (4.15) 

oqtomberi 

0.22)(5.1 2020 −= −− saS7sT PP                   (4.16) 

 
13 saaTi 
ianvari 

0.3)(85.0 2020 −= −− saS13sT PP                  (4.17) 

aprili 

8.4)(92.0 2020 −= −− saS13sT PP                 (4.18) 

ivlisi 

0.25)(55.1 2020 −= −− saS13sT PP               (4.19) 

oqtomberi 

0.7)(9.0 2020 −= −− saS13sT PP                 (4.20) 

 
19 saaTi 
ianvari 

0.3)(30.1 2020 −= −− saS19sT PP                  (4.21) 

aprili 

8.8)(30.1 2020 −= −− saS19sT PP                  (4.22) 
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ivlisi 

0.16)(5.1 2020 −= −− saS19sT PP                    (4.23) 

oqtomberi 

 4.8)(5.1 2020 −= −− saS19sT PP                   (4.24) 

 
dakvirvebiT miRebul da analitikuri gamosaxule-

bebiT gamoTvlil 20−P -s  sidideebs Soris saSualo 

kvadratuli gadaxris mniSvnelobebSi mocemulia 
cxril 18-Si. rogorc am cxrilidan Cans, δ -s mniSvne-
lobebi meryeoben Semdeg zRvrebSi: 600-900m. simaRleze 
ganlagebuli punqtebisaTvis ianvarSi 1.45-2.9 aprilSi 
1.6-2.9, ivlisSi 2.3-4.4, oqtomberSi 2.5-3.8%-is fargleb-
Si.  

600-900 metris farglebSi 20−P -is sidideebi gamoT-

vlilia Semdegi punqtebisaTvis: lentexi, yorbouli, 
joyolo, wifa, mejvris xevi, skra, Tbilisi, siRnaRi, 
udabno, dedofliswyaro, axalgori, qvemo aJara, bari-
saxo.  

)( 20−= PfS  damokidebulebebiT gamoTvlili da 

dakvirvebebiT miRebul mzis pirdapiri radiaciis (in-
tensivobis) mniSvnelobebs  Soris gansxvaveba  umniSvne-
loa: saSualo kvadratuli  gadaxris sidideebi δ maT 
Soris magaliTad, aqtinometriuli sadguri Telavi-
saTvis meryeobs 0.01(9.30)-0.03(15.30) kal/sm2wT-is far-
glebSi δ -s mniSvnelobebi aqtinometruli sadgurebi-
saTvis mocemulia me-19 cxrilSi.  
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cxrili 18 
saSualo kvadratuli gadaxris δ sidideebi (%) 

 

z
o

na
, m

 

T
ve

 

d
ak

vi
r

. 
va

d
a 

δ

 

z
o

na
 

T
ve

 

d
ak

vi
r

. 
va

d
a 

δ

 

300-
600 

I 7 
13 
19 

1.45 
1.90 
2.90 

 I 7 
13 
19 

0.63 
1.60 
2.30 

300-
600 

IV 7 
13 
19 

1.60 
2.10 
2.90 

>900 IV 7 
13 
19 

3.10 
4.00 
2.60 

300-
600 

VII 7 
13 
19 

4.40 
2.30 
3.26 

 VII 7 
13 
19 

6.80 
6.70 
4.60 

300-
600 

X 7 
13 
19 

2.60 
2.50 
3.80 

 X 7 
13 
19 

4.95 
3.70 
3.50 

 
cxrili 19 

δ -s mniSvnelobebi, kal/sm2wT. 
 

δ kal/sm2wT 

dakvirvebis vada sadguri 
9.30 12.30 15.30  

Telavi 
walka 
senaki 
Tbilisi 
anaseuli 
soxumi 

0.01 
0.02 
0.02 
0.02 
0.03 
0.02 

0.01 
0.03 
0.02 
0.03 
0.02 
0.03 

0.03 
0.03 
0.03 
0.02 
0.02 
0.02 

 

 

)( 20−= PfS  da )( 20−= PfS I  damokidebulebebis sa-

SualebiT gamoTvlili mzis pirdapiri radiaciis Tviu-
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ri jamebi Sedarebuli iqna dakvirvebebiT miRebul Tvi-
ur jamebTan saqarTvelos yvela aqtinometriuli sad-

gurebisaTvis.  cxrili 20-Si mocemulia )( 200 −= PfS  

damokidebulebiT gamoTvlili sidideebis gamoyenebiT 

miRebuli 0ΣΣT  (kkal/sm2Tve) Tviuri jamebi. es jamebi 

miRebulia saSualo Tviuri mrudebidan trapeciis 
formulebis gamoyenebiT. aqve mocemulia am jamebs So-
ris sxvaobebis mniSvnelobebi.  

rogorc am cxrilidan Cans, masSi moyvanili 

dg Σ−Σ sidideebis analizi gviCvenebs, isini ianvarSi 

meryeoben — 1.7-+0.4, aprilSi -1.6-+0.8, ivlisSi -1.7-+0.4, 

oqtomberSi -1.4-+1.2 (kkal/sm2Tve) STΣ sidideebis ga-

mosaTvleli grafiki anaseulis sadgurisaTvis, ro-
gorc nimuSi, moyvanilia nax 13-ze (I-IV Tveebi). rogorc 
am cxrilSi moyvanili informaciis analizidan Cans, Se-
moTavazebuli meTodikiT gamoTvlili S-is Tviuri ja-
mebi umniSvnelod gansxvavdebian aqtinometruli dak-
virvebebiT miRebuli Sesabamisi jamebis sidideebisa-
gan, rac iZleva imis saSualebas, rom miRebuli meTodi-
kiT saqarTvelos im punqtebisaTvis, sadac warmoebs 
dakvirvebebi moRrublulobaze da romlebsac ar gaaC-
nia saTanado aqtinometriuli informacia, Catardes 

mzis pirdapiri radiaciis Tviuri jamebis ( STΣ ) sidi-

deebis gamoTvlebi saWiro sizustiT da ganxorciel-
des arsebuli helioenergetikuli resursebis  kadas-
trebSi Sesabamisi dakonkreteba da detalizacia imis 
gaTvaliswinebiT, rom kadastris erT-erT ZiriTad 
energetikul maCvenebels warmoadgens mzis radiaciis 
energetikuli done, rac konkretulad warmoidgineba 
mzis radiaciis intensivobis da Tviuri jamebis saxiT, 
gansazRvruli punqtebisaTvis. nax. 13-ze warmodgenili 
S-is saSualo dRiuri mrudebisaTvis mzis amosvlis da 
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Casvlis momentebi, iseve rogorc yvela aqtinometriu-
li sadgurebisaTvis aRebulia saTanado cnobarebidan 
(10). 
 

 
nax. 13. S-is saSualo dRiuri msvlelobis mrudebi (ga-

moTvlili )( 20−= PfS  funqciebis gamoyenebiT) sadgu-

ri anaseulisaTvis 
 

cxrili 20 
grafikulad gamoTvlili da dakvirvebebis Sedegad mi-

Rebuli Tviuri jamebis ISTΣ  sidideebi horizontalu-

ri zedapirisaTvis kkal/sm2Tve 
 

sad-
guri 

Tve 

 

d

m

S
S

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

walka 

d

m

S
S

 

8.2 
 
8.7 

8.3 
 
8.9 

9.2 
 
9.0 

10.1
 
9.4 

10.7
 
10.4

12.4
 
12.8

12.8
 
13.2

12.6
 
12.5

10.2
 
10.2

10.3
 
9.1 

6.9 
 
6.9 

7.3 
 
6.6 
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Te-
lavi 

d

m

S
S

 

6.1 
 
6.2 

7.0 
 
8.2 

7.7 
 
9.7 

9.2 
 
10.4

12.3
 
12.6

15.0
 
15.2

15.3
 
15.6

13.8
 
13.4

11.8
 
12.9

10.2
 
10.2

6.6 
 
7.3 

6.1 
 
6.4 

senaki 

d

m

S
S

 

5.3 
 
5.7 

5.8 
 
5.9 

7.5 
 
7.7 

9.6 
 
9.8 

13.0
 
12.2

14.0
 
13.8

11.7
 
11.3

13.4
 
10.9

11.5
 
11.2

10.3
 
10.0

7.0 
 
6.8 

5.0 
 
5.8 

soxu-
mi 

d

m

S
S

 

5.3 
 
5.2 

5.7 
 
6.0 

7.5 
 
8.3 

8.4 
 
9.7 

12.0
 
11.5

14.3
 
14.9

13.5
 
14.3

14.2
 
14.8

11.8
 
13.9

11.4
 
10.5

6.8 
 
7.5 

4.8 
 
5.4 

Tbi-
lisi 

d

m

S
S

 

5.3 
 
5.2 

5.4 
 
5.8 

6.5 
 
8.3 

7.2 
 
9.8 

12.3
 
12.5

14.1
 
15.1

15.3
 
15.2

14.9
 
15.0

11.5
 
11.9

10.2
 
9.8 

5.0 
 
5.3 

4.3 
 
4.9 

anase-
uli 

d

m

S
S

 

5.5 
 
5.1 

5.8 
 
6.3 

7.5 
 
8.4 

9.0 
 
10.0

11.2
 
11.6

11.9
 
12.0

9.4 
 
9.7 

10.2
 
11.6

10.0
 
9.8 

10.6
 
9.6 

7.3 
 
7.8 

5.6 
 
5.4 

yaz-
begi 
m/m 

d

m

S
S

 

9.0 
 
10.7 

11.2
 
11.6

13.1
 
13.6

12.2
 
12.9

11.6
 
12.8

10.6
 
12.0

11.3
 
13.0

11.0
 
12.3

9.4 
 
10.7

13.2
 
14.6

9.5 
 
11.3 

9.7 
 
11.3 

dg Σ−Σ (kkal/sm2Tve) 

walka 

d

g

S

S

Σ−

Σ  -0.5 -0.6 0.2 0.8 0.3 -0.4 -0.4 0.1 0 1.2 0 0.7 

Te-
lavi 

d

g

S

S

Σ−

−Σ

 

-0.1 -1.2 -2.0 -1.2 -0.3 -0.2 -0.3 -1.6 -1.1 0.1 -0.7 -0.3 

senaki 

d

g

S

S

Σ−

−Σ

 

-0.4 -0.2 -0.2 0.2 0.8 0.2 0.4 2.5 0.3 0.3 0.2 -0.8 

soxu-
mi 

d

g

S

S

Σ−

−Σ

 

0.1 -0.3 -0.8 -1.3 0.5 -0.6 -0.8 -0.6 -2.1 0.9 -0.7 -0.6 

Tbi-
lisi 

d

g

S

S

Σ−

−Σ

 

0.1 -0.4 -0.8 -1.6 -0.2 -1.0 0.1 -0.1 -0.4 0.4 -0.3 0.4 
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anase-
uli 

d

g

S

S

Σ−

−Σ

 

0.4 -0.5 -0.9 -1.0 0.6 -0.1 -0.3 -1.4 0.2 1.0 -0.5 0.2 

yaz-
begi 
m/m 

d

g

S

S

Σ=

−Σ

 

-1.7 -0.4 -0.5 -0.7 -1.2 -1.4 -1.7 -1.3 -1.3 -1.4 -1.0 -1.6 

 
cxrili 20 

 
Tve 

punqti 
I II III IV V VI VII 

1 2 3 4 5 6 7 8 
Tbilisi 
muxrani 
duSeTi 
fasanauri 
bursaWiri 
gudauri 
jvris uRt. 
yazbegi m/m 
cxrawyaro 
bakuriani 
aspinZa 
axalcixe 
borjomi 
cemi 
abasTumani 
xaSuri 
skra  
gori 
rusTavi 
gardabani 
zaqaTala 
kirovobadi 
gurjaani 
yvareli 
axmeta 

6.7 
6.5 
5.7 
5.2 
5.4 
5.8 
5.8 
4.9 
6.3 
6.9 
5.8 
6.3 
6.9 
6.9 
6.9 
6.7 
6.6 
6.4 
6.4 
6.1 
6.9 
6.3 
6.4 
6.8 
6.1 

6.9 
6.6 
6.1 
5.7 
5.6 
6.2 
6.2 
5.3 
6.6 
7.5 
5.8 
6.4 
6.9 
7.0 
7.5 
6.6 
6.7 
6.5 
6.5 
6.5 
7.1 
6.8 
6.7 
7.1 
6.4 

7.1 
7.0 
6.6 
6.5 
6.3 
6.8 
7.1 
5.9 
7.4 
7.1 
6.3 
6.6 
7.2 
7.2 
7.1 
6.8 
6.9 
6.6 
7.3 
6.8 
7.6 
7.2 
7.1 
7.3 
6.7 

6.8 
6.7 
6.6 
6.6 
6.5 
7.1 
7.4 
6.3 
7.4 
6.8 
6.0 
6.4 
6.7 
6.9 
6.8 
6.1 
6.3 
6.4 
6.8 
6.6 
7.3 
7.0 
6.8 
7.2 
6.6 

6.7 
6.7 
6.5 
6.8 
7.0 
7.7 
7.8 
6.9 
7.2 
6.8 
5.8 
6.2 
6.6 
7.0 
6.8 
6.1 
6.1 
6.4 
6.6 
6.2. 
6.9 
6.6 
6.5 
6.9 
6.4 

5.6 
5.7 
5.7 
5.9 
6.3 
7.1 
7.4 
6.5 
6.6 
5.9 
5.0 
5.4 
5.9 
6.3 
5.9 
5.4 
5.3 
5.5 
5.9 
5.1 
5.5 
5.0 
5.4 
5.7 
5.4 

5.1 
5.4 
5.3 
5.5 
6.0 
6.9 
7.1 
6.1 
6.3 
5.5 
4.5 
5.0 
5.8 
6.2 
5.5 
5.4 
4.9 
5.2 
5.1 
4.4 
4.8 
4.2 
4.5 
4.8 
4.8 
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lagodexi 
Telavi  
dedofliswyaro 
wnori 
joyolo 
zegaani 
nafareuli 
winandali 
siRnaRi 
mestia 
xaiSi 
jvari  
zugdidi 
gali  
anaklia 

6.8 
6.4 
6.3 
6.4 
6.0 
6.3 
6.3 
6.2 
5.9 
6.6 
6.4 
7.0 
6.8 
7.0 
6.8 

7.2 
6.8 
6.6 
6.6 
6.8 
6.7 
6.7 
7.0 
6.1 
6.8 
6.6 
7.4 
7.1 
7.2 
7.0 

7.5 
7.2 
7.6 
6.8 
7.3 
6.5 
7.4 
6.7 
6.9 
7.0 
6.6 
7.6 
7.2 
7.4 
7.0 

7.3 
7.0 
7.4 
6.6 
7.2 
6.2 
7.2 
6.8 
6.5 
6.6 
6.0 
6.9 
6.8 
7.1 
6.6 

7.0 
6.8 
6.6 
6.2 
7.2 
6.2 
6.9 
7.2 
5.9 
6.7 
5.8 
6.7 
6.4 
6.8 
6.4 

5.7 
5.8 
5.8 
5.2 
6.3 
4.8. 
5.9 
5.4 
5.2 
5.8 
5.1 
6.1 
5.9 
6.2 
5.2 

4.8 
4.8 
4.5 
4.4 
5.6 
4.6 
4.9 
4.8 
4.0 
4.7 
4.2 
5.8 
5.6 
5.7 
4.8 

 
Tve 

punqti 
VIII IX X XI XII 

wli-
uri 

1 9 10 11 12 13 14 
Tbilisi 
muxrani 
duSeTi 
fasanauri 
bursaWiri 
gudauri 
jvris uRt. 
yazbegi m/m 
cxrawyaro 
bakuriani 
aspinZa 
axalcixe 
borjomi 
cemi 
abasTumani 
xaSuri 
skra  
gori 

4.8 
5.0 
5.0 
5.0 
5.5 
6.4 
6.7 
5.6 
5.9 
4.7 
3.9 
4.4 
5.2 
5.3 
4.7 
4.6 
4.4 
4.7 

5.2 
5.2 
5.2 
5.3 
5.8 
6.4 
6.9 
4.8 
5.6 
4.7 
3.9 
4.4 
5.1 
4.9 
4.7 
4.6 
4.5 
4.6 

5.7 
5.5 
5.2 
5.3 
5.6 
6.1 
6.0 
4.7 
5.0 
5.4 
4.5 
5.0 
6.0 
5.6 
5.4 
5.0 
5.2 
5.3 

6.8 
6.5 
6.0 
5.6 
5.5 
6.0 
6.2 
4.8 
6.0 
6.1 
5.4 
5.7 
6.4 
6.1 
6.1 
5.7 
5.9 
6.0 

6.5 
6.2 
5.6 
5.1 
5.1 
5.6 
5.7 
4.9 
6.4 
6.3 
5.2 
6.0 
6.4 
6.4 
6.3 
6.1 
6.0 
6.0 

6.2 
6.1 
5.8 
5.7 
5.9 
6.5 
6.7 
5.6 
6.4 
6.1 
5.2 
5.6 
6.3 
6.3 
6.1 
5.8 
5.7 
5.8 
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rusTavi 
gardabani 
zaqaTala 
kirovobadi 
gurjaani 
yvareli 
axmeta 
lagodexi 
Telavi  
dedofliswyaro 
wnori 
joyolo 
zegaani 
nafareuli 
winandali 
siRnaRi 
mestia 
xaiSi 
jvari  
zugdidi 
gali  
anaklia 

5.5 
4.9 
5.6 
5.1 
5.1 
5.4 
5.2 
5.5 
5.3 
5.4 
4.9 
6.1 
4.8 
5.6 
4.9 
4.8 
4.9 
4.4 
5.2 
4.8 
5.0 
4.8 

5.6 
5.3 
6.0 
5.6 
5.6 
5.9 
5.3 
5.9 
5.7 
5.5 
5.4 
6.0 
5.6 
5.5 
5.9 
5.0 
5.4 
5.1 
5.3 
5.2 
5.2 
5.2 

6.9 
6.4 
6.9 
6.6 
6.4 
6.8 
6.3 
6.8 
6.5 
6.8 
6.3 
6.7 
6.2 
6.8 
6.5 
6.2 
5.5 
5.4 
6.0 
5.7 
5.9 
5.6 

6.3 
6.1 
6.4 
6.3 
6.2 
6.5 
5.9 
6.6 
6.1 
6.1 
6.3 
6.0 
6.0 
6.2 
6.4 
5.5 
69.1 
5.8 
6.4 
6.3 
6.5 
6.2 

6.3 
6.1 
6.4 
6.3 
6.2 
6.5 
5.9 
6.6 
6.1 
6.1 
6.3 
6.0 
6.0 
6.2 
6.4 
5.5 
6.1 
5.8 
6.4 
6.3 
6.5 
6.2 

6.2 
5.8 
6.4 
6.0 
6.0 
6.3 
5.8 
6.4 
6.1 
6.1 
5.8 
6.5 
5.7 
6.2 
6.1 
5.5 
6.0 
5.5 
6.4 
6.2 
6.4 
5.9 

 
garda aRniSnuli meoTdikisa informaciis moculo-

bis gazrdis mizniT im punqtebisaTvis, romlebsac ar 
gaaCniaT saTanado informacia jamuri, radiaciis Tvi-
uri jamebi gamoTvlili iqna a. kotarias cnobili for-
muliT, romelsac aqvs Semdegi saxe (29) 
 

[ ] )1.01(35.033.01(1 HnHQQ −−−−Σ=Σ 0R  (4.25) 

 

sadac RQΣ  da 0QΣ  aris jamuri radiaciis Tviuri jame-

bis sidideebi Rrublianobis da mowmendili cis piro-
bebSi Sesabamisad, n - saSualo Tviuri moRrubluloba 
balebSi, H- adgilis (punqtis) simaRle zRvis donidan 
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km-Si, RTQΣ -s sidideebi iseve rogorc STΣ -is sididee-

bi cxril 21-Si gamoTvlili iqna calkeuli punqtebi-
saTvis regionebis mixedviT (aragvis, alaznis, enguris, 
mtkvris xeobebi) amasTanave erTad TiToeuli xeobi-
saTvis misi absoluturi simaRleebis gaTvaliswinebiT. 
SerCeuli iqna punqtebis garkveuli raodenoba: aragvis 
xeobaSi 8, alaznis — 14,  enguris -6, mtkvris xeobaSi — 12 
punqti.  

cxril 21-Si mocemulia )( 20−= PfS  damokidebulebe-

biT gamoTvlili S-is mniSvnelobebis gamoyenebiT miRe-
buli sxivisadmi  normalur sibrtyeSi mzis pirdapiri 
radiaciis Tviuri jamebi. rogorc 22 cxrilidan Cans, 

(masSi moyvanili STΣ -is sidideebis analizidan) dakiv-

rvebeis Sedegad miRebul da gamoTvlil STΣ -is sidi-

deebs Soris gansxvaveba (aqtinometriuli sadgurebi 
skra, Telavi, Tbilisi, m/m yazbegi) umniSvneloa. 

00 SS Σ−ΔΣd  mniSvnelobebi weliwadis ganmavlobaSi 

meryeoben Semdeg zRvrebSi: sadguri skra -2,9-(+2.3), Te-
lavi -2.9-(+1.6), Tbilisi -0.1-(-0.9), m/m yazbegi -1.0-(+1.7) 

kkal/sm2Tve.  )( dm Σ−ΣΔ -s sidideebi mocemulia cxril 

22-Si. damokidebuleba )( 00 SfS dm Σ=Σ  warmodgenilia 

nax. 9-ze. analitikurad es damokidebuleba warmoidgi-
neba wrfivi gantolebis saxiT 

0.3)(1.1 00 −Σ=Σ SS dm                             (4.26) 

gamoTvlebis Sedegad miRebuli jamebis 0SmΣ -is si-

dideebi (15.0-30.0 (kkal/sm2Tve) Tviuri jamebis mniSvne-

lobebis diapazonisaTvis naklebia 0SmΣ  -is sidideebze. 

Tviuri jamebis sidideebi toli xdeba rodesac maTi 
mniSvnelobebi aRweven 30.0kkal/sm2Tve, xolo 
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0.300 fSTΣ kkal/sm2Tve mniSvnelobebisaTvis 

00 SS dm ΣΣ f  (2.25) damokidebulebiT gamoTvlil Tviur 

jamebs Soris maqsimalurigansxvaveba (zamTris period-
Si) aRwevs 1.0 kkal/sm2Tves. (4.25) damokidebulebiT Se-

iZleba cxril 21-Si moyvanili 0SmΣ -is sidideebiT ga-

moiTvalos 0SdΣ -is sidideebi, romlebic warmodgenas 

mogvcemen maT Sesaxeb im daSvebiT, rom cxril  
 

cxrili 21 

0STΣ -is mniSvnelobebi, kkal/sm2 Tve 

Tve punqti 
I II III IV V VI VII 

1 2 3 4 5 6 7 8 
anaklia 
gali 
zugdidi 
jvari  
xaiSi 
mestia 
gardabani 
rusTavi 
gori 
skra 
xaSuri 
borjomi 
axalcixe 
aspinZa 
cemi 
abasTumani 
bakuriani 
cxrawyaro 
wnori 
kirovobadi 
lagodexi 

14.0 
14.0 
14.2 
14.3 
15.2 
16.3 
14.4 
14.5 
14.9 
14.9 
15.1 
15.2 
15.6 
15.7 
15.7 
15.9 
16.6 
17.9 
14.4 
14.4 
14.5 

15.9 
16.0 
16.2 
16.4 
17.4 
18.8 
16.5 
16.6 
17.1 
17.1 
17.9 
17.5 
17.9 
18.1 
18.1 
18.4 
19.2 
20.8 
16.5 
16.5 
16.6 

19.1 
19.2 
19.3 
19.7 
21.2 
23.2 
19.9 
20.0 
20.7 
20.7 
21.0 
21.3 
21.9 
22.2 
22.2 
22.6 
23.8 
26.1 
19.9 
19.9 
20.0 

22.7 
22.8 
22.9 
23.2 
24.2 
25.7 
23.3 
23.4 
23.9 
23.9 
24.2 
24.3 
24.7 
25.0 
25.0 
25.0 
26.7 
27.7 
23.3 
23.3 
23.4 

25.5 
25.7 
25.8 
26.2 
27.3 
28.9 
26.3 
26.4 
26.9 
26.9 
27.2 
27.4 
27.8 
28.1 
28.1 
28.4 
29.4 
31.2 
26.3 
26.3 
26.4 

26.1 
26.2 
26.3 
26.7 
27.7 
29.3 
26.7 
26.9 
27.5 
27.5 
27.7 
27.9 
28.3 
28.5 
28.5 
28.8 
29.7 
31.5 
26.7 
26.7 
26.9 

25.0 
25.1 
25.3 
25.7 
27.0 
28.7 
25.7 
25.9 
26.6 
26.6 
26.8 
27.1 
27.6 
27.7 
27.7 
28.2 
29.2 
31.2 
25.7 
25.7 
25.9 
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gurjaani 
nafareuli 
yvareli 
zegaani 
zaqaTala 
winandali 
axmeta 
Telavi 
joyolo 
siRnaRi 
dedofliswyaro 
Tbilisi 
muxrani 
duSeTi 
fasanauri 
bursaWori 
gudauri 
jvris uRelt. 
yazbegi 

14.6 
14.6 
14.7 
14.7 
14.7 
14.8 
14.8 
14.8 
15.0 
15.2 
15.2 
14.6 
14.8 
15.4 
15.7 
16.7 
17.0 
17.8 
19.9 

16.7 
16.7 
16.8 
16.8 
16.9 
17.0 
17.0 
17.0 
17.2 
17.5 
17.5 
16.7 
17.0 
17.7 
18.1 
19.4 
20.3 
20.7 
23.1 

20.1 
20.1 
20.3 
20.3 
20.4 
20.6 
20.6 
20.6 
20.9 
21.3 
21.3 
20.2 
20.6 
21.6 
22.2 
24.1 
25.3 
26.0 
29.6 

23.5 
23.5 
23.6 
23.6 
23.7 
23.8 
23.8 
23.8 
24.0 
24.3 
24.3 
23.5 
23.7 
24.5 
25.0 
26.3 
27.2 
27.6 
29.6 

26.5 
26.5 
26.6 
26.6 
26.7 
26.8 
26.8 
26.8 
27.1 
27.4 
27.4 
26.5 
26.8 
27.6 
28.5 
29.6 
30.6 
31.1 
34.0 

27.0 
27.0 
27.1 
27.1 
27.2 
27.3 
27.3 
27.3 
27.5 
27.9 
27.9 
27.1 
27.3 
28.1 
27.7 
30.0 
31.0 
31.4 
34.1 

26.1 
26.1 
26.2 
26.2 
26.3 
26.4 
26.4 
26.4 
26.7 
27.1 
27.1 
26.1 
26.4 
27.2 
25.7 
29.4 
30.4 
31.0 
34.1 

 
cxrili 21 

punqti      

 VIII IX X XI XII 
1 9 10 11 12 13 
anaklia 
gali 
zugdidi 
jvari  
xaiSi 
mestia 
gardabani 
rusTavi 
gori 
skra 
xaSuri 
borjomi 
axalcixe 

22.9 
230 
23.2 
23.5 
24.7 
26.5 
23.6 
23.7 
24.3 
24.3 
24.6 
24.9 
25.4 

21.1 
21.2 
21.3 
21.5 
22.6 
24.0 
21.6 
21.8 
22.3 
22.3 
22.5 
22.7 
23.1 

21.1 
21.2 
21.3 
21.5 
22.3 
23.4 
21.6 
231.7 
22.0 
22.0 
22.2 
22.3 
22.6 

14.2 
14.3 
14.4 
14.7 
15.8 
17.4 
14.8 
14.9 
15.5 
15.5 
15.7 
15.9 
16.3 

13.6 
13.7 
13.8 
14.0 
14.7 
15.6 
14.0 
14.2 
14.5 
14.5 
14.6 
14.8 
15.1 
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aspinZa 
cemi 
abasTumani 
bakuriani 
cxrawyaro 
wnori 
kirovobadi 
lagodexi 
gurjaani 
nafareuli 
yvareli 
zegaani 
zaqaTala 
winandali 
axmeta 
Telavi 
joyolo 
siRnaRi 
dedofliswyaro 
Tbilisi 
muxrani 
duSeTi 
fasanauri 
bursaWori 
gudauri 
jvris uRelt. 
yazbegi 

25.7 
25.7 
26.0 
27.0 
29.2 
23.6 
23.6 
23.7 
23.8 
23.8 
24.0 
24.0 
24.1 
24.2 
24.2 
24.2 
24.5 
24.9 
24.9 
23.9 
24.3 
25.1 
23.2 
27.2 
28.5 
29.0 
32.2 

23.2 
23.2 
23.6 
24.4 
26.1 
21.6 
21.6 
21.8 
21.9 
21.9 
22.0 
22.0 
22.1 
24.2 
22.2 
22.2 
22.4 
22.7 
22.7 
21.7 
22.2 
22.9 
22.8 
24.6 
25.5 
26.0 
28.5 

22.8 
22.8 
23.0 
23.7 
24.9 
21.6 
21.6 
21.7 
21.8 
21.8 
21.8 
21.8 
21.9 
22.0 
21.2 
22.0 
22.1 
22.2 
22.3 
21.6 
21.0 
22.5 
16.6 
23.8 
24.6 
24.8 
26.8 

16.6 
16.6 
16.9 
17.9 
19.7 
14.8 
14.8 
14.9 
15.1 
15.1 
15.2 
15.2 
15.3 
15.4 
15.4 
15.4 
15.6 
15.9 
15.9 
15.0 
15.4 
16.2 
15.2 
18.0 
19.1 
16.6 
22.4 

15.2 
15.2 
15.1 
16.0 
17.1 
14.1 
14.1 
14.2 
14.3 
14.3 
14.3 
14.3 
14.4 
14.4 
14.4 
14.4 
14.6 
14.8 
14.8 
14.3 
14.4 
14.9 
15.2 
16.1 
16.8 
17.0 
18.9 

 
cxrili 22 

00 SS dm Σ−ΔΣ  mniSvnelobebi, kkal/sam2Tve 

Tve punqti 
I II III IV V VI 

1 2 3 4 5 6 7 
skra 
Telavi  
Tbilisi 
m/m yazbegi 

-1.7 
-2.9 
-0.6 
-1.0 

-0.1 
-2.9 
-0.9 
-0.3 

-1.8 
-2.9 
-0.7 
-0.6 

0.4 
-0.7 
-0.5 
0.4 

1.0 
0.2 
-0.6 
0.2 

2.3 
-3.9 
-0.3 
0.4 
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cxrili 22 
 

Tve punqti 
VII VIII IX X XI XII 

1 8 9 10 11 12 13 
skra 
Telavi  
Tbilisi 
m/m yazbegi 

0.7 
0.7 
-0.7 
1.3 

0.6 
-0.1 
-0.7 
0.5 

-0.6 
-0.1 
-0.7 
0.5 

-0.6 
1.2 
-0.4 
1.3 

-2.9 
-2.5 
-0.1 
1.7 

-0.7 
1.6 
-0.3 
0.6 

 
 

 
nax. 14 damokidebuleba )( 00

SfS I dm Σ=Σ  
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nax. 15 damokidebuleba )( 00

SfS I TT Σ=Σ  

a- mowmendili ca 
b- Rrublianaoba 
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nax. 16 damokidebuleba )(

00

ISfS dm Σ=Σ  

a H>2 km b - H<2km 
 

21-Si moyvanili punqtebSi warmoebda Sesabamisi aq-
tinometriuli dakvirvebebi radiaciuli balansis am 
mdgenelze, cxrilSi moyvanili punqtebis ganlagebis 
absoluturi simaRleebis arsebul (0-3.7km) diapazonSi.  

cxril 21-Si mocemulia mzis pirdapiri radiaciis 
Tviuri jamebi sxvisiamdi normalur sibrtyeSi magram, 
rogorc cnobilia (7) teritoriis helioenergetikuli 
resursebis Sefaseba amJamad  arsebul kadastrebSi 
xdeba jamuri radiaciis Tviuri da wliuri jamebis si-
dideebis analizis (sxva maxasiaTeblebTan sinqronu-
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lad) safuZvelze. cxril 21-Si moyvanili 0STΣ -is sidi-

deebis normaluri sibrtyidan horizontalur sib-
rtyeSi gadasasvlelad agebuli iqna maT Soris korela-
ciuri  kavSirebis grafiki saqarTvelos aqtinometriu-
li sadgurebis monacemebis safuZvelze. es grafikebi 
mocemulia mowmendili cis da saSualo Rrublianobis 
pirobebSi) nax. 14-15. maRalmTiani (H>2000m) raionebi-

saTvis damokidebuleba (korelaciuri kavSiri) 0STΣ  da 
IS
0TΣ , erTi mxriv, analitikurad warmoidgineba Semdegi 

wrfivi funqciebis saxiT mowmendili cis SemxTvevaSi: 

5.1675.0
00 +Σ=Σ ISS TT                           (4.27) 

saSualo Rrublianobis pirobebSi  

25.876.0 +Σ=Σ ISS
RTRT                          (4.28) 

danarCeni raionebisaTvis ( 2000≤H )m mowmendili 
cis SemTxvevaSi  

0.470.00 +Σ=Σ ISS RTT                          (4.29) 

 
saSualo Rrublianobis pirobebSi: 

0.411 +Σ=Σ ISS
RTRT                              (4.30) 

 

korelaciuri  kavSiris koeficientis sidide IS
0TΣ  

da IS
0TΣ  sidideebs Soris, rogorc mowmendili, aseve 

saSwualo Rrublianobis pirobebSi aRemateba 0.80-s. 

(3.3)-(3.61) damokidebulebiT ganisazRvreba IS
0TΣ  

cxril 21-Si moyvanili Sesabamisi 0STΣ  da RTSΣ  sidide-

ebis daxmarebiT. saTanado cnobarebSi moyvanili gabne-
uli radiaciis informaciis gamoyenebiT horizonta-
lur zedapirze mowmendili cisa da Rrublianobis pi-
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robebSi gamoiTvleba jamuri radiaciis Tviuri jame-
bis sidideebi, romlebic axasiaTeben punqtis an garkve-
uli teritoriis helioenergetikuli potencials 
Rrbulianobis reJimis maxasiaTeblebTan erToblioba-
Si.  

rogorc aRiniSna, informaciis moculobis gazrdis 
mizniT, rac erT-erT pirobas warmoadgens mzis energi-
is  kadastris detalizaciis procesSi Cvens mier gamo-
yeneuli iqna a. kotarias formula: 

[ ])1.01()35.033.01(1 HnHQS −−−−Σ=Σ 0TRT         (4.31) 

 
gamoTvlis Sedegebi mocemulia cxril 23-Si. RTSΣ -s 

sidideebi horizontalur zedapirze gamoTvlili iqna 
saqarTvelos dablobi da mTiani raionebisaTvis maT 
Soris aragvis, alaznis, enguris, mtkvris xeobebis 40 
punqtisaTvis. cxril 23-Si mocemulia (4.31)-iT gamoT-
vlili jamuri radiaciis Tviuri jamebis sidideebi 
(kkal/sm2). adgilis absolutur simaRleze H -Tviuri 

jamebis 0TQΣ -is da 0TSΣ -is sidideebis damokidebule-

bebis dasadgenad agebuli iqna )(HfQ =Σ 0T  da 

)(HfS =Σ 0T  funqciis grfikebi (nax. 17, 18) da gamoT-

vlili iqna 0TQΣ -is vertikaluri gradientebis sidide-

ebi (kkal/sm2Tve 100 m simaRleze) sadguris Tbilisisa 
da m/m/ yazbegis mravalwliuri informaciis safuZvel-

ze. am grafikiT gamoTvlili 0TQΣ -is mniSvnelobebi 40 

punqtisaTvis mocemulia cxril 23-Si. 
rogorc gamoTvlebi sSedegebma gviCvena, weliwadis 

ganmavlobaSi 100/0TQΔΣ m icvleba 0.05-0.17 

(kkal/sm2Tve) zRvrebSi minimumiT zamTris da maqsimu-
miT zafxulis periodSi.  verotikaluri gradientis sa-
Sualo sidideebi meryeoben gazafxulis TveebSi 0.11-
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0.16, zafxulis 0.13-0.17, Semodgomaze 0.05-0.10, zamTar-
Si 0.05-0.06 (kkal/sm2Tve 100 m simaRleze) zRvrebSi. ja-

muri radiaciis Tviuri jamebis RTQΣ  vertikaluri 

gradienti wlis ganmalobaSi dadebiTia rac miuTiTebs 
im garemoebaze, rom weliwadis ganmavlobaSi  mowmendi-

li cis pirobebSi 0TQΣ -is sidideebi sadgur m/m yazbeg-

ze metia, vidre TbilisSi.  
 

cxrili 22a 

0TQΣ -is vertikaluri gradientebis wliuri msvleloba 

(kkal/sm2Tve 100 m simaRleze) 
 

I II III IV V VI 

100
0TQΣ

kkal/sm 

2Tve 100m 

0.065 0.046 0.110 0.120 0.160 0.170 

 
VII VIII IX X XI XII 

100
0TQΣ

kkal/sm 

2Tve 100m 

0.160 0.130 0.100 0.052 0.062 0.059 
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nax. 17 damokidebuleba )(HfQ =Σ 0T mowmendili cis  

SemxTvevaSi 
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nax. 18 damokidebuleba  )(HfS =Σ 0T mowmendili cis Sem-

TxvevaSi 
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cxrili 23 

0TQΣ -is mniSvnelobebi mowmendili cis SemTxvevaSi 

kkal/sm2 
 

Tve punqti H1m 
I II III IV V VI 

1 2 3 4 5 6 7 8 
wnori 
kirovobadi 
lagodexi 
gurjaani 
nafareuli 
yvareli 
zegaani 
zaqaTala 
winandali 
axmeta 
Telavi  
joyolo 
siRnaRi 
dedofliswyaro 
Tbilisi 
muxrani 
duSeTi 
fasanauri 
bursaWiri 
gudauri 
jvris uRelt. 
mm yazbegi 
anaklia 
gali  
zugdidi 
jvari 
xaiSi 
mestia 
gardabani 
rusTavi 

294 
312 
362 
410 
423 
449 
454 
487 
560 
567 
568 
663 
795 
800 
403 
550 
922 
1070 
1760 
2194 
2395 
3653 
3 
63 
117 
263 
730 
1441 
300 
374 

6.6 
6.6 
6.7 
6.8 
6.8 
6.8 
6.8 
6.8 
6.9 
6.9 
6.9 
7.0 
7.1 
7.1 
6.8 
6.9 
7.1 
7.2 
7.7 
8.0 
8.1 
8.9 
6.5 
6.6 
6.6 
6.7 
7.0 
7.5 
6.6 
6.7 

8.9 
8.9 
8.9 
8.9 
8.9 
8.9 
8.9 
9.0 
9.0 
9.0 
9.0 
9.1 
9.1 
9.1 
8.9 
9.0 
9.1 
9.2 
9.5 
9.7 
9.8 
10.4 
8.7 
8.7 
8.8 
8.8 
9.1 
9.4 
8.9 
8.9 

14.5 
14.5 
14.5 
14.6 
14.6 
14.7 
14.7 
14.7 
14.7 
14.7 
14.7 
14.8 
15.0 
15.0 
14.6 
14.7 
15.2 
15.3 
16.0 
16.5 
16.6 
18.1 
14.2 
14.2 
14.3 
14.4 
15.0 
15.7 
14.5 
14.5 

17.8 
17.8 
17.9 
18.0 
18.0 
18.0 
18.0 
18.1 
18.2 
18.2 
18.2 
18.3 
18.4 
18.4 
18.0 
18.2 
18.6 
18.8 
19.6 
20.1 
20.3 
21.8 
17.5 
17.6 
17.6 
17.8 
18.4 
19.2 
17.8 
17.9 

20.8 
20.8 
20.8 
21.0 
21.0 
21.0 
21.0 
21.1 
21.2 
21.2 
21.2 
21.3 
21.6 
21.6 
21.0 
21.2 
21.7 
22.1 
23.2 
23.9 
24.3 
26.3 
20.3 
20.4 
20.5 
20.7 
21.5 
22.7 
20.8 
20.8 

21.2 
21.2 
21.3 
.21.4 
21.4 
21.4 
21.4 
21.5 
21.6 
21.6 
21.6 
21.8 
22.1 
22.1 
21.4 
21.6 
22.3 
22.6 
23.8 
24.5 
24.9 
27.0 
20.7 
20.7 
20.8 
21.1 
22.0 
23.3 
21.2 
21.3 
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gori 
skra  
xaSuri 
borjomi 
axalcixe 
aspinZa 
cemi 
abasTumani 
bakuriani 
cxrawyaro 

588 
607 
690 
789 
982 
1098 
1117 
1265 
1665 
2466 

6.9 
6.9 
7.0 
7.1 
7.2 
7.2 
7.2 
7.3 
7.6 
8.1 

9.0 
9.0 
9.1 
9.1 
9.2 
9.2 
9.2 
9.3 
9.5 
9.8 

14.8 
14.8 
14.9 
15.0 
15.2 
15.3 
15.3 
15.5 
15.9 
16.7 

18.2 
18.2 
18.3 
18.4 
18.7 
18.8 
18.8 
19.0 
19.5 
20.4 

21.3 
21.3 
21.4 
21.6 
21.9 
22.1 
22.1 
22.3 
23.0 
24.3 

21.7 
21.7 
21.9 
22.1 
22.4 
22.6 
22.6 
22.8 
23.6 
25.0 

 
Tve punqti 

VII VIII IX X XI XII weli 
1 9 10 11 12 13 14 15 
wnori 
kirovobadi 
lagodexi 
gurjaani 
nafareuli 
yvareli 
zegaani 
zaqaTala 
winandali 
axmeta 
Telavi  
joyolo 
siRnaRi 
dedofliswyaro 
Tbilisi 
muxrani 
duSeTi 
fasanauri 
bursaWiri 
gudauri 
jvris uRelt. 
mm yazbegi 
anaklia 
gali  

21.0 
21.0 
21.1 
21.3 
21.3 
21.3 
21.3 
21.4 
21.5 
21.5 
21.5 
21.6 
21.8 
21.8 
21.3 
21.5 
22.1 
22.4 
23.5 
24.3 
24.6 
26.6 
20.6 
20.6 

18.9 
18.9 
19.0 
19.1 
19.1 
19.2 
19.2 
19.3 
19.3 
19.3 
19.3 
19.4 
19.6 
19.6 
19.1 
19.3 
19.7 
20.0 
20.9 
21.4 
21.7 
23.4 
18.5 
18.6 

15.0 
15.0 
15.1 
15.1 
15.1 
15.2 
15.2 
15.3 
15.3 
15.3 
15.3 
15.4 
15.6 
15.6 
15.1 
15.3 
15.6 
15.8 
16.5 
17.0 
17.2 
18.5 
14.7 
14.7 

12.6 
12.6 
12.7 
12.7 
12.7 
12.7 
12.7 
12.7 
12.7 
12.7 
12.7 
12.8 
12.9 
12.9 
12.7 
12.7 
12.9 
13.0 
13.4 
13.6 
13.7 
14.4 
12.5 
12.5 

7.6 
7.6 
7.6 
7.6 
7.6 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.8 
7.9 
7.9 
7.6 
7.7 
7.9 
8.1 
8.4 
8.7 
8.8 
9.6 
7.4 
7.4 

6.2 
6.2 
6.2 
6.2 
6.2 
6.3 
6.3 
6.3 
6.3 
6.3 
6.3 
6.4 
6.5 
6.5 
6.2 
6.3 
6.5 
6.6 
7.0 
7.3 
7.4 
8.1 
5.9 
6. 

171.1 
171.1 
171.8 
172.7 
172.7 
173.1 
173.1 
173.9 
174.4 
174.4 
174.4 
175.7 
177.6 
177..6 
172.7 
174.4 
178.7 
181.1 
189.5 
195.0 
197.4 
213.1 
167.5 
168.0 
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zugdidi 
jvari 
xaiSi 
mestia 
gardabani 
rusTavi 
gori 
skra  
xaSuri 
borjomi 
axalcixe 
aspinZa 
cemi 
abasTumani 
bakuriani 
cxrawyaro 

20.7. 
21.0 
21.8 
23.0 
21.0 
21.1 
21.5 
21.5 
21.7 
21.8 
22.2 
22.4 
22.4 
22.6 
23.3 
24.7 

18.7 
18.9 
19.5 
20.5 
18.9 
19.0 
19.3 
19.3 
19.5 
19.6 
19.8 
20.0 
20.0 
20.2 
20.7 
21.8 

14.8 
15.0 
15.5 
16.2 
15.0 
15.1 
15.3 
15.3 
15.4 
15.6 
15.7 
15.7 
15.8 
16.0 
16.4 
17.2 

12.5 
12.6 
12.9 
13.2 
12.6 
12.7 
12.8 
12.8 
12.8 
12.9 
13.0 
13.0 
13.0 
13.1 
13.3 
13.7 

7.5 
7.6 
7.8 
8.3 
7.6 
7.6 
7.8 
7.8 
7.8 
7.9 
8.0 
8.1 
8.1 
9.3 
8.4 
8.9 

6.0 
6.2 
6.4 
6.8 
6.2 
6.2 
6.3 
6.3 
6.4 
6.5 
6.6 
6.6 
6.6 
7.3 
7.0 
7.4 

168.0 
168.8 
170.8 
176.9 
185.5 
171.1 
171.6 
174.9 
174.9 
176.2 
177.6 
179.9 
181.1 
184.7 
188.2 
198.0 

 
saqarTvelos pirobebSi jamuri radiaciis Tviuri 

(sezonuri wliuri) jamebis gamosaTvlelad saSualo 
Rrublianobis pirobebSi mizanSewonilia a. kotarias 
formulis gamoyeneba,  vinaidan es formula miRebulia 
saqarTvelos aqtinometriuli qselis informaciis ga-
moyenebis safuZvelze: am formuliT gamoTvlili saSu-
alo wliuri jamebi gansxvavdebian dakvirvebebis Sede-
gad miRebuli saTanado jamebisagan saSualod 1.5%-iT. 
calkeul SemTxvevaSi gadaxrebis eqstremaluri mniS-
vnelobebi meryeoben 7-8%-is zRvrebSi.  

rogorc am cxrilidan  moyvanili informaciis ana-
lizidan da nax. 17-dan  Cans, saqarTvelos  teritoria-
ze jamuri radiaciis Tviuri jamebi RTQΣ  saSualo 

Rrublianobis pirobebSi dekember-ianvarSi meryeoben 
3.8-6.8 kkal/sm2Tve zRvrebSi, adgilis absoluturi si-
maRlis zrdis SemTxvevaSi RTQΣ -s sidideebi matulo-

ben: dekemberSi 6.8kkal/sm2 Tvemde, ivnisSi 18.5 
kkal/sm2Tvemde (m/m yazbegi). 
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cxrili 24 

0TQΣ -is sidideebi kkal/sm2 

Tve punqti 
I II III IV V VI 

1 2 3 4 5 6 7 
gurjaani 
nafareuli 
axmeta 
gardabani 
muxrani 
duSeTi 
java  
gori 
skra 
radionovka 
bakuriani 
abasTumani 
sairme 
saqara 
quTaisi  
wyaltubo 
baxmaro 
baTumi 
foTi 
senaki  
anaklia 
zugdidi 
sixaruli 
Siraqi 
fasanauri 
bursaWiri 
mleTa 
soxumi 
wnori 
lagodexi 
yvareli 

4.8 
4.7 
5.0 
5.1 
4.7 
5.4 
5.4 
4.9 
5.2 
5.5 
5.2 
5.0 
4.9 
4.4 
4.3 
4.2. 
5.3 
4.3 
4.0 
3.9 
4.1 
4.0 
3.7 
5.2 
6.4 
5.8 
5.5 
3.7 
4.3 
4.3 
4.6 

6.5 
6.7 
6.6 
6.8 
6.5 
7.0 
7.4 
6.1 
6.0 
8.3 
7.1 
6.4 
6.6 
6.2 
5.9 
6.0 
7.5 
5.4 
5.3 
5.2 
5.6 
5.4 
5.5 
7.1 
6.8 
7.9 
7.2 
5.2 
5.7 
5.6 
5.9 

8.6 
8.8 
9.3 
9.2 
9.0 
9.5 
10.0 
9.4 
8.9 
11.0 
10.0 
9.5 
9.2 
8.8 
8.3 
8.4 
10.5 
7.8 
8.0 
8.0 
8.0 
8.1 
8.0 
9.5 
8.4 
8.9 
9.8 
8.5 
9.1 
8.8 
9.5 

11.0 
10.7 
12.0 
11.4 
12. 
12.4 
13.5 
12.3 
13.4 
14.4 
13.0 
12.5 
12.4 
11.5 
11.0 
11.0 
14.0 
10.0 
10.0 
10.9 
11.0 
11.3 
10.2 
12.0 
10.6 
11.5 
12.5 
11.7 
11.4 
11.1 
11.7 

12.8 
12.0 
14.0 
13.8 
13.5 
14.8 
15.7 
14.30 
16.1 
16.4 
15.0 
14.5 
14.2 
14.0 
13.0 
13.0 
16.4 
13.0 
13.0 
14.2 
12.9 
13.1 
12.9 
14.3 
12.0 
12.9 
14.0 
14.0 
13.7 
13.3 
14.1 

15.0 
14.5 
16.30 
15.9 
15.0 
15.8 
17.0 
15.7 
15.6 
17.0 
16.0 
16.2 
14.9 
14.8 
14.5 
14.4 
17.0 
11.8 
12.0 
14.8 
14.5 
14.5 
14.7 
16.5 
13.5 
13.1 
14.2 
13.8 
15.0 
14.9 
15.6 
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xeSaagi 
winandali 
Telavi  
joyolo 
siRnaRi 
dedofliswyaro 
Tbilisi 
gali 
jvari 
xaiSi 
rusTavi 
xaSuri 
borjomi 
axalcixe 
aspinZa 
cemi 
gudauri 
jvris uReltex. 
mm yazbegi 

4.7 
5.0 
5.0 
5.2 
5.6 
5.4 
4.5 
3.6 
4.1 
5.2 
4.4 
5.0 
5.3 
5.8 
5.9 
6.0 
6.0 
6.2 
6.8 

6.0 
6.2 
6.3 
6.5 
7.11 
6.9 
5.8 
4.7 
5.2 
6.7 
5.8 
6.5 
6.8 
7.4 
7.8 
7.6 
7.7 
8.9 
9.3 

10.1 
10.4 
10.0 
10.4 
11.4 
10.9 
9.3 
7.5 
8.2 
11.1 
9.0 
10.4 
11.1 
12.2 
10.9 
12.0 
10.8 
12.0 
14.0 

12.6 
12.7 
12.6 
12.8 
14.2 
13.4 
11.7 
9.7 
10.9 
14.2 
11.6 
13.4 
14.0 
15.1 
15.7 
15.6 
13.8 
15.1 
16.9 

14.7 
14.4 
14.8 
14.9 
17.1 
16.4 
13.9 
11.6 
13.0 
16.5 
13.7 
15.8 
16.2 
17.0 
17.5 
17.8 
15.2 
17.2 
20.0 

15.6 
16.4 
16.2 
16.1 
17.9 
17.5 
15.2 
12.4 
13.9 
17.6 
14.7 
16.0 
16.9 
17.5 
17.6 
18.0 
15.8 
17.0 
18.5 

 
Tve punqti 
VII VIII IX X XI XII 

1 8 9 10 11 12 13 
gurjaani 
nafareuli 
axmeta 
gardabani 
muxrani 
duSeTi 
java  
gori 
skra 
radionovka 
bakuriani 
abasTumani 
sairme 
saqara 
quTaisi  

15.2 
14.5 
16.0 
15.9 
15.0 
15.8 
17.0 
15.7 
15.6 
17.0 
16.0 
16.2 
14.9 
14.8 
14.5 

14.0 
13.8 
13.6 
13.8 
13.5 
14.0 
16.0 
15.0 
16.3 
16.5 
15.0 
15.4 
14.33 
13.7 
13.1 

10.7 
10.1 
11.0 
11.5 
11.2 
11.4 
13.0 
12.0 
12.9 
13.1 
12.5 
12.5 
11.3 
11.4 
11.0 

8.3 
8.3 
8.7 
8.7 
8.5 
8.8 
9.5 
8.6 
9.0 
10.3 
9.0 
8.8 
8.8 
8.6 
8.3 

5.2 
5.4 
5.5 
5.5 
5.2 
5.7 
6.2 
5.7 
6.2 
6.54 
6.1 
6.0 
6.0 
5.7 
5.3 

4.2 
1.3 
4.7 
4.7 
4.5 
4.8 
5.0 
4.8 
4.5 
5.7 
5.0 
5.0 
5.1 
4.5 
4.3 
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wyaltubo 
baxmaro 
baTumi 
foTi 
senaki  
anaklia 
zugdidi 
sixaruli 
Siraqi 
fasanauri 
bursaWiri 
mleTa 
soxumi 
wnori 
lagodexi 
yvareli 
xeSaagi 
winandali 
Telavi  
joyolo 
siRnaRi 
dedofliswyaro 
Tbilisi 
gali 
jvari 
xaiSi 
rusTavi 
xaSuri 
borjomi 
axalcixe 
aspinZa 
cemi 
gudauri 
jvris uReltex. 
mm yazbegi 

14.4 
17.0 
11.8 
12.0 
14.3 
14.0 
13.5 
15.0 
16.7 
14.2 
13.5 
13.9 
14.5 
15.5 
15.4 
16.0 
16.6 
16.3 
16.5 
16.4 
18.5 
17.9 
15.8 
12.1 
13.0 
17.7 
15.4 
15.6 
16.8 
18.0 
18.2 
18.1 
16.0 
15.9 
17.5 

13.0 
15.2 
12.5 
12.9 
12.0 
13.0 
13.0 
14.0 
15.5 
13.6 
13.0 
13.0 
14.0 
14.4 
14.2 
14.8 
14.8 
15.2 
15.2 
14.9 
16.8 
16.5 
14.5 
11.9 
12.8 
16.4 
14.1 
13.8 
15.2 
15.6 
15.9 
16.2 
14.0 
12.9 
14.9 

11.0 
12.4 
9.5 
10.5 
10.2 
11.0 
10.5 
11.5 
12.0 
10.8 
11.2 
10.0 
11.8 
10.9 
10.7 
11.2 
11.7 
11.9 
11.8 
11.5 
12.9 
12.6 
11.2 
10.0 
10.6 
12.9 
10.7 
10.5 
12.0 
12.5 
12.8 
13.1 
11.2 
10.9 
12.9 

8.2 
9.5 
8.0 
8.0 
8.0 
7.9 
8.0 
7.9 
9.0 
9.5 
8.8 
7.9 
8.0 
8.8 
8.8 
9.1 
9.3 
9.4 
9.5 
9.6 
10.6 
10.8 
9.0 
8.4 
8.8 
10.3 
9.0 
8.9 
9.2 
10.0 
10.0 
10.6 
9.0 
8.5 
11.0 

5.5 
6.6 
5.2 
5.2 
5.1 
5.0 
5.0 
5.2 
5.6 
6.1 
6.5 
6.1 
4.8 
4.9 
4.8 
5.1 
5.4 
5.5 
5.5 
5.7 
6.2 
6.0 
4.9 
4.6 
5.1 
6.0 
4.9 
5.2 
6.0 
6.5 
6.5 
6.6 
6.4 
6.9 
7.8 

4.3 
5.2 
4.3 
4.1 
4.0 
4.2 
4.1 
3.6 
4.8 
5.0 
5.1 
4.9 
3.8 
4.0 
4.1 
4.3 
4.4 
4.5 
4.6 
4.8 
5.2 
5.1 
4.1 
3.6 
4.0 
4.9 
4.1 
4.0 
5.0 
5.4 
5.7 
5.5 
5.5 
5.8 
6.8 
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nax. 19. jamuri radiaciis ganawileba, kkal/sm2weli 
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Tavi V 

saqarTvelos mTiani da maRamTiani   

teritoriis helioeneregetikuli resursebiT 

daraionebis kompleqsuri maxasiaTeblebis 

analizi 

 
amJamad arsebuli koncefciis Tanaxmad, teritori-

is helioenergetikuli kadastris damuSavebis amosava-
li principebi gamomdinareoben iqidan, rom sworad iq-
nes Sefasebuli mzis energiis SesaZlo ukugebis reJimi, 
ris miRweva xdeba SesaZlebeli mzis energiis praqtiku-
li gamoyenebis gzebis da maTi realizaciis mizanSewo-
nili formebis ZiebiT. teritoriis helioenergetiku-
li resursebis kompleqsur Sefasebas safuZvlad dae-
do ganaxlebadi energoresursebis zogadi meTodolo-
giuri principebi, romlebic  damuSavebuli iqna (8,9, 21) 
SromebSi.  

(23)-Si mocemulia amierkavkasiis teritoriis darai-
oneba helioenergetikuli resursebis  potencialis 
mixedviT mzis radiaciis da mzis naTebis xangrZlivo-
bis — am ori ZiriTadi kadastruli maxasiaTeblebis al-
baTuri Sefasebebis safuZvelze. aqve mocemulia  sa-
qarTvelos teritoriis daraioneba. am mizniT faqtiu-
ri informaciis  garda gamoyenebuli iqna gamoTvliTi 
meTodebiT miRebuli Sedegebi.  (23)-Si gaanalizebuli 
informacia da miRebuli rukebi gviCveneben, rom saqar-
Tvelos teritoriaze polienergetikuli danadgare-
bis gamoyenebis mizniT  perspeqtiul sezonad  iTvleba 
periodi maisidan oqtombris CaTvliT.  am periodSi 
mzis radiaciis nakadebi xasiaTdebian maqsimaluri 
energetikuli doniT, xolo mzis naTebis maqsimaluri 
xangrZlivobaa wlis civ sezonTan SedarebiT. nax. 20-ze 
mocemulia  saqarTvelos teritoriaze helioenerge-
tikuli resursebis ganawilebis ruka (23)-dan.  am rukas 
safuZvlad udevs ivlisis  TvisaTvis horizontalur 
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zedapirze  mzis pirdapiri da jamuri radiaciis jame-
bis, mzis naTebis xangrZlivobis, saerTo Rrublianobis 
sidideebi.  rukaze saqarTvelos teritoriaze helioe-
nergetikuli potecnailis donis mixedviT gamoyofi-
lia 4 zona: a,b,v,g zonebi. pirveli a zonas ganekuTvne-
bian is raionebi romlebic maqsimalurad uzrunvelyo-
filia mzis energiis resursebiT: am raions ekuTvnis 
javaxeTis zeganis  viwro samxreT-dasavleTi nawili. aq 

ivlisSi RTSΣ  da RTQΣ sidideebi aRematebian 14.0 da 20.0 

kkal/sm2. mzis naTebis xangrZlivobis wliuri jamebi am 
zonaSi meryeoben 2200-200 saaTis zRvrebSi.  mowmendil 
dReTa ricxvi aRwevs  120-s weliwadSi.  xolo ivlisSi  
mzis naTebis xangrZlivoba aRemateba 350 saaTs. helio-
danadgarebis  muSaobis dro am qzonaSi 900-1000 saaTs 
aRwevs.  
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nax. 20 saqarTvelos helioenergetikuli  

resursebis ruka (23) 
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meore zonaSi Sedis javaxeTis zeganis samxreT-da-
savleTi nawilis CrdiloeTi zoli. am zonaSi mzis pir-
dapiri radiaciis ivlisis jamebi Seadgenen 12.0-14.0 
kkal/sm2Tves, ,xolo jamuri radiaciis ivlisis jamebi 
meryeoben 19.0-21.0 kkal/sm2 Tves zRvrebSi am zonawi we-
liwadis ganmavlobaSi mowmendil dReTa ricxvi merye-
obs 65-90-is sazRvrebSi, xolo mzis naTebis xangrZli-
voba (weliwadSi) 2300-2500 saaTis sazRvrebSi, xolo iv-
lisSi 300-8520 saaTis sazRvrebSi. zafxulis ganmavlo-
baSi  helioenergetikuli danadgarebis SesaZlo samu-
Sao dro meryeobs 800-900 saaTis sazRvrebSi.  

mesame v zonas ganekuTvneba didi da mcire kavkasio-
nis maRali da SuamTis raionebi, afxazeTis Savi zRvis 
sanapiro, Sida da qvemo qarTlis dablobebi, alaznis 

veli, ivris zegani, Siraqis vake. ivlisSi RTSΣ -s sidide-

ebi saSualod Seadgens 10.0-11.0 kkal/sm2TveSi, xolo 

RTSΣ -s sidideebi -18.0-19.0 kkal/sm2TveSi.  zafxulis 

TveebiSi helioenergetikuli danadgarebis SesaZlo sa-
muSao dro meryeobs 650-800 saaTis zRvrebSi.  aq weli-
wadSi mowmendil dReTa ricxvi meryeobs 50-65-is 
zRvrebSi. mzis naTebis saSaualo wliuri xangrZlivoba 
Seadgens 2000-2500 saaTs. 

meoTxe b zonas ganekuTvnebian didi kavkasionis ma-
RalmTiani raionebi, javaxeTis qedis aRmosavleT wi-
namTa da TrialeTis qedis samxreTi ferdobebi, kolxe-
Tis dablobi, aWarsi zRvispireTis raionebi da Sida 
aWara (aWaris regioni). ivlisSi RTSΣ  Seadgens 7.05-

8.5kkal/sm2Tve, RTQΣ ki 15.0-18.0 kkal/sm2Tves.,  wlis 

ganmavlobaSi  mzis naTebis xangrZlivoba Seadgens 1800-
2000 saaTs,I mowmendil dReTa ricxvi ki meryeobs 35-50-
is zRvrebSi.  helioenergetikuli danadgarebis poten-
cialuri samuSao dro zafxulSi Seadgens 500-600 sa-
aTs. aRsaniSnavia is garemoeba rom mzis naTebis xan-
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grZlivobis  sadReRamisoSorisi cvalebadoba Tu a zo-
naSi Seadgens 20%-ze naklebs, meoTxe g zonaSi igi aR-
wevs 60-70%-s, xolo meore da mesame zonebSi Sesabami-
sad tolia 25-30% da 40-50%-isa. (23) Si xazgasmulia, 
rom zRvis donidan punqtis simaRlis zrdis SemTxveva-
Si adgili aqvs mzis pirdapiri da jamuri radiaciebis 
energetikuli simZlavris zrdas. amis Sedegad (23)-Si 
didi da mcire kavkasionis maRalmTiani raionebi mie-
kuTvneba helioenerpgetikuli resursebis gamoyenebis 
nakleb perspeqtiul (g zona) zonas, aRmosavleT saqar-
Tvelos dablob raionebTan da mTian tafobebTan Seda-
rebiT, romlebisTvis damaxasiaTebelia mzis radiaciis 
reJimis maRali mdgradoba da wlis Tbil periodSi  
mowmendili amindis siWarbe. unda aRiniSnos  rom (23)-Si 
mocemulia mzis radiaciaze (pirdapiri jamuri radia-
cia) da mzis naTebis xangrZlivobaze saqarTvelos te-
ritoriaze arsebuli mravalwliuri dakvirvebebis 
klimatologiuri ganzogadoebis da gamoTvlebis Sede-
gad miRebuli monacemebi (gamoTvlebi Catarda jamuri 
radiaciis jamebis SemTxvevaSi a. kotarias, xolo mzis 
pirdapiri radiaciis jamebis SemTxvevaSi z. sivkovis 
formuliT), romlebic safuZvlad daedo saqarTvelos 
teritoriis helioenergetikuli kadastris Sedgenas. 
aqve motanilia mtkiceba imis Sesaxeb, rom adgilis ab-
soluturi simaRle miuxedavad imisa, rom mis zrdasTan  
dakavSirebulia mzis pirdapiri da jamuri radiaciis 
kanonzomieri mateba, ar TamaSobs gadamwyveti faqto-
ris rols mTiani regionis morfologiurad rTuli te-
ritoriis helioenergetikuli resursebis donis for-
mirebaSi. unda aRiniSnos, rom (7)-Si mocemulia saqar-
Tvelos teritoriis kompleqsuri helioenergetikuli 
daraioneba, mocemulia helioenergetikuli resurse-
bis ruka ivlisis TvisaTvis (nax. 21). rogorc naCvenebia 
(7)-Si  horizontalur zedapirze mzis pirdapiri da ja-
muri radiaciebis, mzis naTebis xangrZlivobis ivlisi-



 151 

saTvis  mravalwliuri jamebis saqarTvelos teritori-
aze ganawilebis  analizis Sedegad, SesaZlebelia misi 
farTobis 5 helioenergetikul zonad dayofa. pirve-
lad a zonas miekuTvnebian aRmosavleT da samxreT sa-
qarTvelos,  agreTve didi kavkasionis (3km-ze zeviT 
ganlagebuli) is raionebi, sadac mzis pirdapiri da ja-
muri radiaciis Tviuri jamebi horizontalucr zeda-
pirze ivlisis TveSi meryeoben Sesabamisad 10.0-12.0 da 
15.0-18.0 kkal/sm2-is zRvrebSi,  mzis naTebis xangrZli-
voba 290-320 saaTis zRvrebSi, weliwadis ganmavlobaSi 
mowmendl dReTa ricxvi aq meryeobs 65-80-is zRvrebSi, 
heliodanadgaris muSaobis xangrZlivoba weliwadis 
ganmalvobaSi meryeobs 2000-2200 saaTis zRvrebSi, saer-
To Rrulianoba ki ivlisSi 4.5-5.0-is zRvrebSi. am zona-
Si Sedis ivris zegani, javaxeTis zegani, misi samxreT-
dasavleTi nawili, da rogorc aRiniSna, dasavleTi da 
centraluri kavkasionis maRalmTiani raionebis 3km-ze  
zeviT ganlagebuli  teritoriis nawili.  

meore b zonas ukavia aRmosavleT saqarTvelos dab-
lobi raionebi, afxazeTis Savi zRvis sanapiro, samxreT 
saqarvelos mTianeTis mniSvnelovani nawili, kavkasio-
nis Crdilo-dasavleTis da centraluri ferdobebis 
rigi raionebi.  ivlisis Tvis ganmavlobaSi aq mosuli 

ISTΣ  da RTQΣ -is sidideebi meryeoben Sesabamisad 9.0-

11.0 da 16.0-17.0 kkal/sm2-is zRvrebSi, saerTo Rrublia-
noba 4.6-5.0-is zRvrebSi, mzis naTebis xangrZlivoba we-
liwadis ganmavlobaSi 2200-2400 saaTis  zRvrebSi, heli-
odanadgarebis muSaobis xangrZlivoba weliwadSi 1300-
2000 saaTis zRvrebSi, mowmendil dReTa ricxvi weli-
wadSi 55-65-is zRvrebSi.  

mesame v zonaSi Sedia didi da mcire kavkasionis wina 
da  
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nax. 21 helioenergetikuli resursebi (7) 
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SuamTis raionebi, romlebic ganlagebulia, ro-

gorc aRmosavleTis ZiriTadad aseve dasavleT saqar-
Tvelos teritoriaze. am raionebSi STΣ da RTQΣ  ivlis-

Si meryeoben Sesabamisad 6.0-9.0 da 14.0-16.0 kkal/sm2-is 
zRvrebSi. mzis naTebis xangrZlivoba weliwadSi merye-
obs 2000-2200 saaTis zRvrebSi, mowmekndil dReTa ric-
xvi weliwadSi 50-60-is zRvrebSi,  saerTo Rrublianoba 
(ivlisSi) 5.0-5.5-is  heliodanadgarebis muSaobis xan-
grZlivoba 1800-1900 saaTis zRvrebSi. 

meoTxe g zonas ganekuTvneba kolxeTis dablobi da 
misi mimdebare winamTis raionebic, Sida aWaris CaT-

vliT.  ISTΣ  da RTQΣ sidideebi ivlisSi aq iclvebian Se-

sabamisad 7.0-8.5 da 13.0-14.5 kkal/sm2-is zRvrebSi  weli-
wadis ganmavlobaSi, mowmendil dReTa ricxvi weliwad-
Si 40-50-is, saerTo moRrublulobis sidide ivlisSi  
6.0-6.5 balis, xolo heliodanadgarebis muSaobis xan-
grZlivoba 1700-1800 saaTis zRvrebSi.  

mexuTe d zonaSi Sedian aWaris winamTis raionebi, 
kolxeTis dablobi da mesxeTis qedis Savi zRvisaken 
orientirebuli raionebi, agreTve didi kavkasionis 
calkeuli raionebi, romlebic wlis Tbil periodSi  ga-
moirCevian orografiuli Rrublianobis maRali sidi-

deebiT (jvris uReltexili). ISTΣ da RTQΣ -s sidideebi 

ivlisSi aq meryeoben 6.0-7.0 da 12.0-13. kkal/sm2-is far-
glebSi,  mzis naTebis xangrZlSivoba weliwadSi 1600-
1900 saaTis, saerTo moRrubluloba ivlisSi 7.5-8.0 ba-
lis,  mowmendil dReTa ricxvi weliwadSi 3.5-4.0-is da 
heldiodanadgarebis muSaobis xangrZlivoba 1500-1600 
saaTis sazRvrebSi. amrigad (7) da (23)-Tan SedarebiT 
moxda saqarTvelos teritoriis helioenergoresur-
skebiT darailnebis Semdgomi detalizacia, rac  gamov-
linda helioenergetikuli zonebis ricxvis gazrdiT, 
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maT diferenciaciis safuZvelze:  kerZod dasavleT sa-
qarTvelos teritoriaze nacvlad (23)-Si mocemuli 
ori zonisa (v da g) (7)-Si dasavleT saqarTvelos teri-
toria dayofili iqna 5 zongad, aRmosavleT saqarTve-
los teritoria ki nacvlad (7)-Si mocemuli sami (b,v,g) 
zonis adayofili iqna aseve xuT zonad.  samxreT saqar-
Tvelos teritoriaze nacvlad ori (b,v) zonisa dadge-
nili iqna aseve sami zona, magram  sxva helioenergeti-
kuli ufro maRali doniT (potencialiT) es zonebia 
a,b,v. 

rogorc cnobilia (53), aqtinometriuli qselis or-
ganizaciis procesSi didi mniSvneloba aqvs sadgurebs 
Soris, optimaluri manZilis dadgenis problemas. sad-
gurebs Soris optimaluri manZilad igulisxmeba is 
manZili, romlis sazRvrebSi sadgurebs Soris monace-
mebis interpolacia iZleva iseTive sizustes, rogori-
caa dakvirvebebis Sedegad mocemul punqtSi amasTan 
erTad cxadia rom aqtinometriuli sadgurebis daax-
loveba maT Soris optimalur manZilze ufro axlo ar 
zrdis  sadgurebs Soris monacemebis interpolaciis 
sizustes. rogorc naCvenebia (53)-Si  dablobze ganla-
gebul sadgurebs Soris optimaluri manZili icvleba 
100-150 km-is farglebSi.  rogorc teritoriaze damoki-
debulebiT radiaciis Tviuri jamebis sidideebs Soris 
kavSiris xarisxis erT-erTi maxasiaTeblis korelaciis 
koeficientis  Sefaseba gviCvenebs, dablob raionebSi r-
is  sidide metia 0,5-ze, sadgurebs Soris 200-300 km 
manZilis SemTxvevaSi. yofili sabWoTa kavSiris Crdi-
loeTiT ganlagebul dablob raionebSi (erTgvarovani 
reliefiT) adgili aqvs r-is  maRal mniSvnelobebs 300 da 
met kilometrze daSorebuli aqtinometriuli sadgu-
rebis (am saxis) monacemebs Soris.  

rogorc naCvenebia (53, 54)-Si yofili sabWoTa kavSi-
ris evropuli teritoriis samxreT nawilSi jamuri ra-
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diaciis Tviur jamebs Soris korelaciis koeficientis 
sidide Seadgens 0.73-s sadgurebs Soris 100 km manZilis 
SemTxvevaSi. 100-200 km manZilebisaTvis is tolia 0.5-
isa.  amrigad, saqarTvelos dablob raionebSi ganlage-
buli aqtinometriuli sadgurebis monacemebi (romel-
Ta Soris manZili daaxloebiT am farglebSi icvleba) 
SesaZlebelia helioenergetikuli ersursebis teri-
toriis sakmao sizustiT daraioneba. magram rac Seexe-
ba mTian da maRalmTian raionebs, maTTvis korelaciis 
koeficientis sidideebi ganicdian mniSvnelovan varia-
ciebs Rrublianobis formirebis procesebis lokalur 
pirobebTan dakavSirebiT, rac ganpirobebulia qvefe-
nili zedapiris da reliefis TaviseburebebiT. 

radiaciuli balansisa da misi mdgenelebis kerZod 
mzis pirdapiri da jamuri  radiaciis sivrculi cvale-
badobis Sefaseba mocemulia o. drozdovis da a. Sepe-
levskis meTodSi. am meTodSi ganxilulia horizonta-
luri qvefenili zedapiris SemTxvevaSi mzis pirdapiri 
dajamuri radiaciis saSualo horizontaluri gradi-
entebis sivrcobrivi cvalebadobis kanonzomierebebi 
(22).  am Teoriis Tanaxmad or punqtSi (meteorologiu-
ri sadgurebisaTvis) meteorologiur elementebs So-
ris sxvaobis maT Soris manZilze damokidebuleba SeiZ-
leba warmodgenili iqnes Sesabamisi kvadratuli gadax-
ris manZilze damokidebulebiT, e.i. struqturuli 
funqciiT, romelic warmoidgineba cnobili formu-
liT: 

[ ]221212,1 )()( xxxxF −−−=ρ                       (5.1) 

 
sadac x1 da x2 arian meteoelementebis mniSvnelobe-

bi pirvel da meore sadgurebze, 1x  da 2x  elementis sa-
Sualo mravalwliuri mniSvnelobebia, F sxvaobebis sa-
Sualo kvadratuli gadaxra. am meTodiT SeiZleba Se-
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fasdes radiaciis bunebrivi cvalebadoba manZilze da-
mokidebulebiT. am meTodis gamoyeneba Zenldeba aqti-
nometriul sadgurebze arsebuli dakvirvebebis rige-
bis arasakmarisi  xangrZlivobis da sadgurebs Soris 
arsebuli didi manZilebis Sedegad. axlo manZilebze  
ganlagebuli sadgurebis ararsebobis Sedegad Znelde-
ba  interpolaciis sizuste sidideebis manZilze damo-
kidebulebis mrudebis ageba da maT Soris optimaluri 
manZilis dadgena, qselis racionalizaciisaTvis auci-
lebeli.  

interpolaciis sizustis Sefasebis da sadgurebs 
Soris optimaluri manZilis gansazRvrisaTvis aucile-
bel pirobad igulisxmeba sadgurebis ganlagebis piro-
bebis erTgvarovneba. aseTi saxis gamokvlevebi Cveu-
lebrivad tardeba dablobebze ganlagebuli sadgure-
bis masalebis gamoyenebiT  (gamoiyeneba  rogorc dak-
virvebebis, aseve registraciis  Sedegad miRebuli ra-
diaciuli maxasiaTeblebis interpolacia) (22)-Si gaana-
lizebIuli iqna sabWoTa kavSiris evropul teritoria-
ze ganlagebuli 60-70 dablob sadgurebze Catarebuli 
dakvirvebebis (1956-1965 wlebi) da 20-30 sadgurze re-
gistraciis Sedegad miRebuli masalebi. Catarebuli 
analizis Sedegad dadgenili iqna, rom or punqtze dak-
virvebis Sedegad miRebul radiaciul maxasiaTeblebs 
Soris arsebuli sxvaobebis sidideebi — F maT Soris man-
Zilze ( ρ km) damokidebulebiT icvlebian wrfivad 500-
500 km manZilze Tviuri jamebi sSemTxvevaSi. amasTan er-
Tad, magaliTad, ivlisSi jamuri radiaciis Tviur ja-
mebs Soris korelaciis koeficientis r sidide 0-100 km 
manZilze ganlagebuli sadgurebisaTvis Seadgens 0.73, 
100-200 km manZilze ki 0.50-s. pirvel SemTxvevaSi sad-
gurTa wyvilebis ricxvi Seadgenda 4-s,  meoreSi ki 7-s. 

adgilobriv faqtorebis gamoricxvis mizniT gamoi-
yenebian  jamuri radiaciis Tviuri jamebis sxvaobebis 
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absoluturi mniSvnelobebis nacvlad saSualo mniSvne-
lobebidan maTi gadaxrebi.  

(22)-Si SemoTavazebuli maeTodi saSualebas iZleva 
Sefasdes cdomileba ara marto dakvirvebebis SemTxve-
vaSi  SemTxveviTi cdomilebebisa da radiaciuli velis 
bunebrivi (sivrciTi) cvalebadobis xarjze (f), aramed 
mxolod sivrcobrivi cvalebadobis xarjzec (ϕ) 

)(
4
1)

2
1()

2
1( 222 ρρρ FFf −=                     (5.2) 

)0(
4
1)

2
1()

2
1( 222 Ff −=Φ ρρ                   (5.3) 

sadac f  aris radiaciuli velis bunebrivi sivrcu-

li cvalebadoba, F  - sxvaobebis saSualo kvadratuli 
gadaxra, ρ  - sadgurebs Soris manZili, romlebisTvi-

sac tardeba interpolacia, Φ interpolaciis cdomi-
leba, )0(F - sxvaobebis saSualo kvadratuli gadaxre-
bis mrudis sawyisi ordinata.  

rogorc saTanado gamoTvlebma da agebebma aCvena, 

damokidebulebebi )(ρff = , )(ρf=Φ  jamuri radiaci-
is Tviuri jamebis SemTxvevaSi arian miaxloebiTi, rac  
gamowveulia maT grafikebze saTanado wertilebis di-
di gabneviT.  magram rogorc avRniSneT, dablob raio-
nebSi ganlagebuli aqtinometriuli sadgurebisaTvis 
(mTiani  raionebisagan gansxvavebiT) es damokidebule-
bebi SeiZleba CaiTvalos wrfivad 35~-400 km manZilze: 
jamuri radiaciis Tviur jamebs  Soris korelaciis  ko-
eficientis sidide maT Soris manZilis am diapazoni-
saTvis ar aRemateba 0.37-s. rac Seexeba  (korelaciuri 
koeficientebis sidideebs) jamuri radiaciis yovel-
dRiur  jamebs, isini sadgurebs Soris 35 km-s  SemTxeva-
Si Seadgenen 0,90, 100-150 km-is SemTxvevaSi 0,66, 150-250 
km-is SemTxvevaSi 0.54-s. es Sedegebi  SeiZlebqa gamoye-
nebuli iqnes aqtinometriuli sadgurebis qselis raci-
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onaluri organizaciis realizaciisaTvis, aq moyvanili 
daskvnebi aqtinometriuli qselis sadgurebs Soris  mi-
zanSewonili manZilebis da interpolaciis sizustis 
Sesaxeb exeba mxolod dablob raionebs.  rac Seexeba 
mTagorian raionebs, maTTvis pirvel SemTxvevaSi miRe-
buli Sedegebis da daskvnebis ganzogadoeba mizanSewo-
nili ar aris, vinaidan radiaciis velis cvalebadobaze 
aq did gavlenas axdens sadguris ganlageba da relie-
fis formebis lokaluri Taviseburebebi. amrigad, vina-
idan mTagoriani raionebisaTvis gamoricxulia radia-
ciuli velis maxasiaTeblebis did manZilze identuro-
bis da maTi gavrcelebis SesaZleblobebi, am xarvezis 
Sesavsebad saWiroa aqtinometriuli informaciis mo-
culobis gazrdis da konkretul pirobebSi  helioe-
nergetikuli resursebis dadgenis erT-erT variants 
warmoadgens mzis pirdapiri radiaciis intensivobasa 
da mowmendili cis mdgomareobis albaTobas Soris ko-
relaciuri kavSirebis dadgena.  

saqarTvelos teritoriisaTvis helioenergetiku-
li resursebis erT-erTi mTavari parametris — jamuri 
roadiaciis wliuri jamebis (horizontaluri zedapi-
ris SemTxvevaSi) ganawilebis ruka saSualo moRrub-
lublobis pirobebSi mocemulia nax. 21-ze) rogorc na-
xazidan Cans, saqarTvelos mTagoriani reliefis piro-

bebSi ∑ RwQ  sidideebis teritoriuli ganawilebis ka-

nonzomierebebze  mniSvnelovan gavlenas axdens adgi-
lis absoluturi simaRle, romlis zrdis SemTxvevaSi 

∑ RwQ -s sidideebi matulobs 110.0-120.0kkal/sm2-dan  

(0-0.5km) 150.0kkal/sm2-mde (4km). dasavleT saqarTvelos 

dablob raionebSi ∑ RwQ -is sidideebi meryeoben 110.0-

115.0kkal/sm2 weli farglebSi, xolo aRmosavleT saqar-
Tvelos dablob raionebSi 120.0-130.0 kkal/sm2welis 
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sazRvrebSi. damokidebulebebi )(HfQ =∑ 0w  da  

)(HfQ =∑ Rw  sadac ∑ 0wQ  arian jamuri radiaciis 

wliuri jamebi mowmendili cis, xolo ∑ RwQ  saSualo 

Rrublianobis pirobebSi, analitikurad warmoidgine-
bian Semdegi saxiT: 

mowmendili cis SemTxvevaSi: 
kavkasionis samxreTi ferdobi 

HQ 2.5780.7030 −=∑ 0w                        (5.4) 

mcire kavkasioni  

HQ 3.5576.7026 +=∑ 0w                         (5.5) 

saSualo Rrublianobis pirobebSi didi kavkasionis 
samxreT ferdobi  

23.1241.127.4822 HHQ +−=∑ Rw                (5.6) 

mcire kavkasioni 

HQ 0.55006.5150 +=∑ Rw                      (5.7) 

(5.4-5.7) gamosaxulebebSi jamuri radiaciis wliuri 
jamebi warmodgenilia  kkal/m2-Si H ki km-Si. im SemTxve-

vaSi rodesac ∑ 0wQ   da ∑ RwQ   warmodgenilia 

kkal/sm2-Si es gamosaxulebebi Rebuloben Semdeg saxes: 
mowmendili cis SemTxvevaSi, didi kavkasionis sam-

xreTi ferdobi 

HQ 8.135.167 +=∑ 0w                           (5.8) 

mcire kavkasioni  

HQ 3.130.167 +=∑ 0w                          (5.9) 

saSualo Rrublianobis pirobebSi didi kavkasionis 
samx. ferdobi  

296.2288.05.114 HHQ ++=∑ Rw            (5.10) 

mcire kavkasioni 
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HQ 1.130.123 +=∑ 0w                         (5.11) 

rogorc am damokidebulebebis analizidan Cans, ro-
gorc mowmendili cis, aseve saSualo Rrublianobis 
SemTxvevebSi jamuri radiaciis wliuri jamebis sidide-
ebi adgilis absoluturi simaRlis zrdisas saSualod 
izrdebian da aRweven maqsimalur mniSvnelobebs maRal-
mTian pirobebSi. magaliTad, 4 km simaRleze zRvis do-
nesTan SedarebiT wliuri jamebis sidideebi saSualod 
izrdeba  mowmendili cis SemTxvevaSi didi kavkasionis 
samxreT ferdobze 55.2 kkal/sm2-iT. mcire kavkasionis 
pirobebSi 53.2kkal/sm2-iT saSualo Rrublianobis pi-
robebSi, didi kavkasionis samxreT ferdobze 45.8 
kkal/sm2-iT, mcire kavkasionze 52.4 kkal/sm2-iT, rac mi-
uTiTebs imaze rom kavkasionis mTian regionSi radiaci-
uli velis energetikuli done (simZlavre) gacilebiT 
maRalia (meti) dablob raionebTan SedarebiT. es gare-
moeba  ki saxavs  garkveul perspeqtivebs am raionebis 
helioenergetikuli potencialis praqtikuli aTvise-
bis warmatebiT ganxorcielebisaTvis. amis gaTvaliswi-
nebiT  unda xazi gaesvas im garemoebas, rom mTiani te-
ritoriebis (SuamTa, maRali mTa) gamoyofa da maTi ga-
erTianeba helioenergetikuli potencialuri resur-
sebis sidideebis garkveul zRvrebSi arsebuli doniT, 
rac mocemulia (23)-Si aris xelovnuri, radganac am re-
gionis kompleqsuri Sgefaseba im aRiarebuli kompleq-
suri erTobliobiT, romlebic sayovelTaod miRebu-
lia dablobi raionebisaTvis (mzis radiaciis fiqsire-
buli energetikuli done, mzis naTebis xangrZlivobis 
da Rrublianobis gansazRvruli reJimuli maxasiaTeb-
lebi  maTi struqturuli Taviseburebebis gaTvaliswi-
nebiT) sinqronulad ver xerxdeba adgilis absolutu-
ri  simaRlis cvalebadobis Sedegad rac arTulebs aq 
arsebuli  ramdenime maRlivi zonaluri sartylis erTi 
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gansazRvruli energetikuli potencialis mqone zoni-
saTvis mikuTvnebas.  

miuxedavad imisa, rom mTian raionebSi mzis radiaci-
is energetikuli donis amsaxveli jamuri radiaciis si-
dideebsa da adgilis absolutur simaRles Soris arse-
bobs  garkveuli saxis damokidebulebebi, romlebic 
warmoidgineba analitikurad wrfivi funqciebis an me-
ore rigis parabolebis saxiT,  rac rogorc helioener-
getikuli resursebiT teritoriis Sefasebis kriteri-
umis mniSvnelovani kompolnenti SesaZleblobas iZle-
va mTiani regionis romelime maRlivi  sartylis gan-
sazRvruli helioenergetikuli zonisadmi mikuTvnebi-
sa. magram unda aRiniSnos, rom teritoriis helioener-
getikuli potencialis romelime garkveuli zonisadmi  
mikuTvnebis dasadgenad es piroba aris aucilebeli 
(mxedvelobaSia jamuri radiaciis wliuri jamebis si-
dideekbis gansazRvrul zRvrebSi  cvalebadobis dad-
gena) da ara sakmarisi, radganac Zalian xSirad am kri-
teriumis meore mniSvnelovani komponenti — mzis naTe-
bis xangrZlivobis funqciaa (dablobi raionebisgan 
gansxvavebiT) ara marto Rrublianobis, aramed rTuli 
orografiuli pirobebisac, romlebic gansazRvraven 
horizontis  Caketilobas cis TaRis efeqtur nawilSi,  
rac ar amJRavnebs adgilis absolutur simaRleze gan-
sazRvruli damokidebulebis  niSnebs. amis sailustra-
ciod  SeiZleba moyvanili iqnes ramdenime tipiuri ma-
galiTi. magaliTad, sadgur mm yezbegze (3653m) mraval-
wliuri dakvirvebebis monacemebiT saerTo da vqeya ia-
rusis Rrublianbis raodenoba saTanadod Seadgens 5.6 
da 4.1 bals, mzis naTebis faqtiuri xangrZlivoba weli-
wadSi saSualod 2150 saaTs, jamurim radiaciis wliuri 
jamebis saSualo mniSvneloba (norma) 6410.0 mj/m2-s pun-
qti qiurd-amirSi, romelic mdebareobs mtkvar-araqsis 
dablobis centralur nawilSi (2m). saerTo da qveda ia-
rusis  Rrublianobis saSualo mravalwliuri sididee-
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bi Seadgenen 5.5 da 4.2  bals, mzis naTebis xangrZlivoba 
saSualo weliwadSi 2110 saaTs, jamuri radiaciis wliu-
ri jamebis mravalwliuri saSualo mniSvneloba 5421.9 
mj/m2-s. amrigad, am sadgurebisaTvis saerTo da qveda 
iarusis Rrublianobis mravlawliuri sidideebi to-
lia, rac Seexeba jamuri radiaciis da mzis  naTebis xan-
grZlivobis (mravalwliur  saSualo mniSvnelobebs) 
isini mm yazbegSi metia sadgur  qiur-amirTan Sedare-
biT. rac miuTiTebs imaze rom mm yazbegis helioenerge-
tikuli potecuniali aRemateba qiurd-amiris potenci-
als. (jamuri radiaciis SemTxvevaSi gansxvaveba Sead-
gens TiTqmis 990.0mj/m2, xolo mzis naTebis xangrZli-
vobaSi 40 saaTs mm yazbegis sasargeblod).  magram miuxe-
davad amisa, Tanaxmad (23)-Si  moyvanili helioenergeti-
kuli resursebiT daraionebis rukis monacemebisa, mm 
yazbegi iseve rogorc didi da mcire kavkasionis rig 
raionebSi ganlagebuli punqtebisa da TviT raionebi 
ganekuTvneba helioenergetikul resursebiT naklebad 
perspeqtiul meoTxe zonas (bolo g zona), xolo punqti 
qiurd-amiri ki meore b zonas, miuxedavad helioenerge-
tikuli potencialis  maxasiTeblebSi arsebuli zemoT-
moyvanili gansxvavebebisa.  

amrigad, sadguri mm yazbegi Tavisi potencialuri 
helioenergetikuli resursebis didi doniT  unda ga-
nekuTvnos pirvel a zonas (Tanaxmad 23-Si mocemuli  he-
lioenergetikuli rukisa es zona iTvleba amierkavka-
siis teritoriaze mzis energiis resursebiT maqsima-
lurad uzrunvelyofil zonad) da ara ukanasknel me-
oTxe g zonas.  

meore magaliTi: sadguri mm aragaci ( 3229=H m) Ta-
naxmad 23-sa moqceulia pirvel a zonaSi miuxedavad imi-
sa, rom saerTo da qveda iarusis  Rrublianobis raode-
noba, mzis naTebis xangrZlivoba  da jamuri radiaciis 
wliuri jamebis saSualo sidideebi mravalwliuri mo-
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nacemebiT TiTqmis igivea, rac mm yazbegze  (N=5.5 bals, 

n=4.3 bals, 0.6500=∑ RwQ mj/m2, 2520=wS  saaTs). gan-

sxvaveba  mzis naTebis xangrZlivobis  sidideebs Soris 
am sadgurebze ganpirobebulia ara Rrublianobis re-
Jimis cvalebadobiT, aramed ZiriTadad orografiuli 
faqtoriT (horizontis  Caketiloba mm yazbegze metia, 
vidre mm aragacze). aRniSnuli magaliTebis ganxilvis 
Sedegebi  migvaniSnes, rom kavkasiis mTiani sistemebis 
potencialuri helioenergetikuli resursebis dazus-
tebis mizniT gaTvaliswinebuli unda iqnes vertikalu-
ri zonalobis faqtori da gamoiricxos rTul orogra-
fiul pirobebSi reliefis uaryofiTi formebisaTvis 
damaxasiaTebeli horizontis Caketiloba, rac SesaZle-
bels gaxdis rom obieqturad Sefasdes helioenergeti-
kuli resursebis potenciali mocemul absolutur si-
maRleze. e.i. helioenergetikuli resursebis gansaz-
Rvra mTiani raionebisaTvis unda xdebodes kriteriu-
mis im maxasiaTeblebiT, riTac fasdeba dablobi raio-
nebis helioenergetikuli potenciali.  

amrigad, arsebuli informaciis analizis safuZvel-
ze (helioenergetikuli kadastris sxva parametrebis 
paralelurad (7,23)-Si mocemul saqarTvelos helioe-
nergetikuli potencialis teritoriuli daraionebis 
rukebze) Cvens mier kavkasionis aRmosavleTi nawilis 
(mm yazbegis CaTvliT) maRalmTiani raionebi 3 km met si-
maRleze ganlagebuli teritoriebiT mikuTvnebulia 
helioenergetikuli resurebis (am rukebSi moyvanili 
daraionebis Tanaxmad) a zonas. am raionis a zonisadmi 
mikuTvneba msgavsad (7)-Si mocemuli dasavleT kavkasi-
onis maRamlTiani zonisa, gamarTlebulia ara marto aq 
asrebuli radiaciis energetikuli donis Sesabamisi si-
dideebiT, aramed Rrublianobis reJimis Taviseburebe-
biTac.  rogorc cnobilia (55) saqarTvelos teritori-
is farglebSi kavkasionis mm  raionebSi dasavleTidan 
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aaRmosavleTis mimarTulebiT saerTo Rrublianobis 
(da naleqebis raodenobis) Semcirebis tendenciaa. am-
rigad, (7,23)-Si mocemuli helioenergetikuli rukebis 
detalizacia ufro sworad am rukaze mocemul zonebSi 
(romlebic moicaven gansazRvrul farTobebs) ganlage-
uli calkeuli punqtebis (sadac momavalSi SesaZloa 
heliodanadgarebis mowyoba da maTi eqspluatacia) he-
lioenergetikuli potencialis  konkretizacia SesaZ-
lebelia Catardes cxril 5-Si mocemuli S da SI im in-
formaciis  gamoyenebis safuZvelze, romelic miRebu-

lia damokidebulebebis )( 20−= PfS  da )( 20−= PfS I  ga-

moyenebiT mocemiuli maRlivi zonisaTvis.  amasTan er-
Tad, jamuri radiaciis sidideebis (dRiuri, Tviuri, 
wliuri jamebi) misaRebad romlebic mTavar rols as-
ruleben teritoriis calkeul zonebad helioenerge-
tikuli potencialis donis mixedviT gabneuli radia-
ciis sidideze (Sesabamisi informaciis gamoyenebiT) Se-
iZleba gamoiTvalos jamuri radiaciis sidideebi cno-
bili formulebiT: 

QDS I =+  QDS I Σ=Σ+Σ  
 

sadac IS  da D  arian mzis pirdapiri da gabneuli 

radiaciis intensivobebi, xolo ISΣ da DΣ  maTi jamebi 
(dRiuri, Tviuri, wliuri) amave mizniT SeiZleba gamo-
yenebuli iqnes literaturaSi cnobili meTodebidan a. 
kotarias empiriuli formula jamuri radiaciis Tviu-
ri jamebis gamosaTvlelad saSualo Rrublianobis pi-
robebSi mTian raionebSi ganlagebuli im punqtebisaT-
vis, romlebsac ar gaaCniaT aqtinometriuli dakvirve-
bebis saTanado informacia, magram aqvT gnrZelperio-
diani rigebi Rrublianobis reJimze da mzis naTebis 
xangrZlivobaze. mzis pirdapiri radiaciis jamebis ga-
mosaTvlelad SeiZleba warmatebiT amave mizniT gamo-
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yenebuli iqnes sivkovis cnobili (24) formula, romel-
sac aqvs Semdegi saxe: 
 

)
2

1( 00
fnn

nSS
+

+−Σ=Σ R                           (5.12) 

sadac RSΣ  da 0SΣ  arian Sesabamisad mzis pirdapiri 

radiaciis jamebi saSualo Rrublianobis da mowmendi-
li cis pirobebSi. n da nf arian Rrublianobis xarisxi 
saSualo da zeda iarusebisaTvis. n0 qveda iarusis saSu-
alo Rrublianoba.   

garda am formulisa SΣ  gamosaTvlelad arsebobs 
kopilovis (17) da ukraincevis (18) formulebi, romleb-
Tan SedarebiT sivkovis formula avmierkavkasiis da 
daRestnis pirobebSi iZleva ukeTes Sedegs, razedac  
metyveleben Sesabamis statistikur masalaze maTi ap-
robaciis Sedegebi. amierkavkasiis pirobebSi sivkovis 
formuliT dakvirvebebis monacemebiT gamoTvlil SΣ -
is sidideebs Soris saSualo gansxvaveba Seadgens 4%, 
xolo eqstremaluri gadaxrebi %10± . 

saqarTvelos teritoriisaTvis helioenergetiku-
li ganviTarebis SesaZleblobis winaswari monacemebiT 
Sedgenili iqna ruka sqema (nax. 22) romelzedac dafiqsi 
rda mzis energiis praqtikuli gamoyenebisaTvis opti-
misturi da pesimisturi punqtebis gansazRvruli rao-
denoba (optimisturi punqti da raioni 8, pesimisturi 
punqti da raioni 10).  punqtebis da raionebis dayofas 
or kategoriad safuZvlad daedo (sxivisadmi norma-
lur sibrtyeSi) mzis pirdapiri radiaciis intensivobis 
da mowmendili cis mdgmoareobis albaTobis Sesabamisi 
gradaciebi: pesimisturi punqtebis da raionebisaTvis 
mzis pirdapiri radiaciis intensivobis sidide S sxivi-
sadmi normalur sibrtyeSi naklebia 1.05kkal/sm2wT-ze, 
xolo mowmendili cis mdgomareobis albaToba 
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)( 20−P meryeobs 0.21-0.25 zRvrebSi. optimisturi punqte-

bisa da raionebisaTvis 55.1fS kal/sm2wT da 20−P  merye-

obs 0.36-0.39 zRvrebSi. faqtiurad am kriteriumebis Ta-
naxmad optimisturi punqtebis ganmsazRvreli S-is si-
dideebs adgili aqvs saqarTvelos maRamlTian raioneb-
Si 3km-ze da met simaRleebze mzis simaRlis 45-70 gra-
dusis mniSvnelobebisaTvis. 10-45 gradusis  farglebSi 
S-is mniSvnelobebi  3 km simaRleze zRvis donidan mer-
yeoben 1.05-1.50 kal/sm2wT-is zRvrebSi.  rac Seexeba pe-
simisturi punqtebis  ganmsazRvrel S-is sidideebis 
gradaciebs isini Cveulebrivad aRiniSnebian dablob 
raionebSi, romelTa simaRle  zRvis donidan ar aRema-
teba 500 metrs. mzis simaRleebis 10-30 gradusis Sem-
TxvevaSi. unda aRiniSnos, rom saqarTvelos teritori-
aze punqtebis da raionebis dayofisas optimistur da 
pesimistur jgufebad, mxedvelobaSi aris miRebuli te-
ritoriis helioenergetikuli resursebis maxasiaTeb-
lebidan saSualo moRrubluloba, mzis naTebis xan-
grZlivoba (dRis, sezonis weliwadis ganmavlobaSi) ho-
rizontaluri zedapiris SemTxvevaSi jamuri da mzis 
pirdapiri radiaciis jamebis sidide (amave dRis, sezo-
nis da weliwadis ganmavlobaSi), romlebic aucmilebe-
lia teritoriis kompleqsuri helioenergetikuli da-
raionebisas, rogorc naxazidan Cans, walka, senaki da 
anaseuli aRmoCndnen pesimisturi sadgurebis ricxvSi.  
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nax. 22 optimisturi da pesimisturi punqtebi 
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Tavi VI  

saqarTvelos teritoriis samxreTis  

orientaciis ferdobebze mzis pirdapiri  

radiaciis wliuri msvlelobis  

kanonzomierebebi 

 

rogorc cnobilia, saqarTvelos teritoriis didi 
nawili ukavia mTagorian raionebs Zlierp danawevrebu-
li, rTuli reliefiT, romelic xasiaTdeba yovelgvari 
orientaciis da daxrilobis ferdobebis da mTiani re-
liefis sxva elementebis siuxviT. aqedan gamomdinare, 
saqarTvelos teritoriis helioenergetikuli resur-
sebis daxasiaTebisaTvis bunebrivia gamoyenebuli unda 
iqnes mzis radiaciis (pirdapiri, jamuri) jamebis da 
dasxivebis xangrZlivobis sidideebi sxvadasxva orien-
taciis da daxrilobis ferdobebisaTv.s aq Cven ganvixi-
lavT samxreTis eqspoziciis ferdobebze (romelTa  
daxriloba icvleba 0-90 gradusis farglebSi) jamuri 
radiaciis wliuri mslvlobis Taviseburebebs da kanon-
zomierebebs adgilis absolutur simaRleze damokide-
bulebiT ZiriTadad esperimentaluri monacemebis ana-
lizis safuZvelze, romlebic miRebuli iqna centra-
luri kavkasionis 0-4 km simaRleTa diapazonSi rigi 
wlebis ganmavlobaSi (25). 

rogorc cnobilia, ferdobebze mzis radiaciis in-
tensivobis gamoTvlebs literaturaSi miZRvnili aqvs 
gamokvlevebis didi raodenoba, romelTagan erT-erT 
pirvelad Sromad iTvleba p. smoliakovis Sroma (26), 
romelSic mocemulia nebismierad orientirebuli dax-
rili zedapirisaTvis mzis radiaciis nakadis gamosaT-
vleli formula. p. smoliakovis Tanaxmad, ferdobis 
zedapirze mzis pirdapiri radiaciis nakadi Sf SeiZleba 
warmodgenili iqnes Semdegi saxiT: 

iSS m cos=f                                               (6.1) 
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sadac icos  aris mzis radiaciis nakadis sidide sxi-
visadmi normalur sibrtyeSi dedamiwis zedapirze, ro-
desac atmosferos masa tolia m-isa, i aris ferdobze 

mzis sxivis dacemis kuTxe ( mS )-is sidide aqtinometri-

ul sadgurebze izomeba Termoeleqtruli da sxva saxis 
aqtinometrebiT). rogorc cnobilia (5.1) 

ϕαα coscoshsinsinhcoscos 00+=i                (6.2) 

sadac α  aris ferdobis daxrilobis kuTxe, 0h - mzis 

simaRle, nϕϕϕ += 0  arian mzis azimuti da horizonta-

lur zedapirze ferdobisadmi normalis proeqcia. 0h  

da 0ϕ  (mzis simaRle da azimuti) gamoiTvlebian Semdegi 

formulebiT: 

Ω+= coscoscossinsinsinh0 δϕδϕ                (6.3) 

 

00

0
0 cosh

sincossin;
coscosh
sinsinhcos Ω

=
−

=
δϕ

ϕ
δϕ             (6.4) 

 
sadac ϕ  aris adgilis ganedi, δ - mzis daxriloba, 

Ω - mzis saaTuri kuTxe. Tu am gamosaxulebebs (6.2-6.4) 

CavsvamT iSS m cos=f  gamosaxulebaSi miviRebT formu-

las, romelic gansazRvravs ferdobebze mzis radiaci-
is sidides maT orientaciaze  damokidebulebiT. nebis-
mieri ganedisaTvis weliwadis da dRis sxvadasxva mo-
mentSi. am formulas aqvs Semdegi saxe: 

[ ]
} ⎥

⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

⎩
⎨
⎧

Ω+
−Ω+

+Ω+

=
sincossin

secsin)coscoscossin(sincos
sin

)coscoscossin(sincos

δϕ
ϕδδϕδϕϕϕ

δϕδϕα
tgSS nmf

 (6.5) 
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horizontaluri zedapiris SemTxvevaSi rodesac 
0=α  (6.5) Rebulobs Semdeg saxes  

0sinhmSS =h                                      (6.6) 

vertikaluri zedapiris SemTxvevaSi 
2
πα = , (6.5)-dan 

vRebulobT: 

{ [ ]
} 00

0

coscoshsincossin
)secsinsinhcos
ϕδϕ

ϕδϕ

mn

nm

S
SS

=Ω+
−=3                 (6.7) 

Tu vertikaluri zedapiri orientirebulia samxre-

Tisaken 00 =ϕ  maSin gveqneba  

00 coscosh)cossincoscos(sin ϕϕδδϕ mm SSS =−Ω=3s  (6.8) 

Tu vertikaluri zedapiri orientirebulia aRmo-

savleTisaken (dasavleTisaken 
2
πϕ ±=n ), maSin  

00 coscoshcoscos ϕδ mm SSS =Ω=da,3,               (6.9) 

im SemTxvevaSi, rodesac vertikaluri zedapiri 

orientirebulia CrdiloeTisaken ( 0180=nϕ ) maSin  

Ω−= cossincoscos(sin ϕδϕδmSS3 )              (6.10) 

am gamosaxulebebis gaTvaliswinebiT, vRebulobT: 

nSSS ϕϕ sincos da,3,s3,3 −=                       (6.11) 

daxrili zedapiris SemTxvevaSi  

αα sincos 3h SSSc +=                          (6.12) 

Tu am gamosaxulebebSi CavsvamT (6.11)-is mniSvnelo-
bas miviRebT Semdeg gamosaxulebas 

[ ] αϕϕα sinsincoscos nSSSS da,3,s3,hf +=    (6.13) 

 
es formula pirvelad miRebuli iqna a. gordovis mi-

er (28). am formulidan samxreTis orientaciis ferdo-

bebis SemTxvevaSi ( 0=nϕ ) 
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αα sincos s3,hfs SSS +=                            (6.14) 

amrigad, rom gavigoT samxreTis orientaciis fer-
dobze, romlis daxrilobis kuTxe Seadgens α -s, mzis 
pirdapiri radiaciis nakadis sidide, saWiroa vicodeT 

misi sidideebi horizontalur zedapirze hS  da samxre-

Tisaken orientirebul vertikalur zedapirze 3S . 
mTiani raionebis helioenergetikuli potencialis 

dadgenisas praqtikuli TvalsazrisiT Zalian mniSvne-
lovania ferdobebis dasxivebis xangrZlivobis sakiTxi. 
bunebrivia, rom ferdobebis dasxivebis xangrZlivoba 
gansxvavdeba horizontaluri zedapiris dasxivebis 
xangrZlivobisagan.  mzis amosvlis (a) da Casvlis (C) sa-
Sualo mziuri dro TviToeuli Tvis 15 ricxvisaTvis 
420 C. ganedisaTvis mocemulia 25-e cxrilSi. mzis simaR-

le 0h da azimutis mniSvnelobebisaTvis 15 ricxvSi dak-

virvebis vadebisaTvis (9.30, 12.30, 15.30) CrdiloeTi ga-
nedis 420-saTvis mocemulia cxril 26-Si.  

rogorc aRvniSneT, arsebobs rigi Sromebisa, rom-
lebSic Teoriuli gziT ganxilulia mzis pirdapiri ra-
diaciis intensivobis da jamebis cvlilebebis kanonzo-
mierebebi. vertikaluri zedapirebisa da sxvadasxva 
daxrilobis ferdobebisaTvis (30, 31, 32, 33, 34, 35, 36, 37, 
38) mowmendili cis SemTxvevaSi. magram gamokvlevebi, 
romlebic eZRvneba ferdobebis radiaciuli reJimis 
eqsperimentalur Seswavlas, Zalian mcirericxovania, 
Sesrulebulia calkeuli punqtebisaTvis ferdobebis 
daxrilobis SezRuduli mniSvnelobebisaTvis (39, 40, 
41, 42, 43, 44). 

eqsperimentaluri gamokvlevebis saSualebiT an Te-
oriuli gziT praqtikulad ganisazRvreba ferdobebze 
mzis pirdapiri radiaciis dRiuri, Tviuri, wliuri ja-
mebis sidideebi mzis pirdapiri radiaciis intensivobis 
gamoTvlis safuZvelze. sinqronulad isazRvreba mzis 
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pirdapiri radiaciis intensivobis da jamebis sididee-
bi horizontaluri zedapiris SemTxvevaSi, Semdeg ki ga-

moiTvleba gadamyvani koeficientebis sk  sidideebi, 

romlebic tolia ferdobebze arsebuli radiaciis ja-
mebis horizontalur zedapirze gazomili radiaciis 

jamebTan Sefardebisa. sk -is  cnobili mniSvnelobebiT 

gamoiTvleba ferdobebze mosuli mzis pirdapiri radi-
aciis jamebis sidideebi Tu ki isini cnobilia horizon-
taluri zedapirisaTvis. zogierT SromaSi (45, 39, 40) 

moyvanilia sk -is mniSvnelobebi mowmendili cis Sem-

TxvevaSi sxvadasxva orientaciis da daxrilobis fer-
dobebisaTvis. 
 

cxrili 25 
420 C ganedze ganlagebuli horizontaluri zedapiri-
saTvis mzis amosvlis (a) da Casvlis (C) saSualo mziuri 

dro Tvis 15 ricxvisaTvis (Tebervlis SemTxvevaSi 14 
ricxvisaTvis) (saaTi, wuTi) 

 
Tve mzis amos-

vla Casvla I II III IV V VI 
a 7.25 6.56 6.13 5.21 4.40 4.24 
C 16.53 17.32 18.05 18.39 19.12 19.36 

 
Tve mzis amos-

vla Casvla I II III IV V VI 
a 7.25 6.56 6.13 5.21 4.40 4.24 
C 16.53 17.32 18.05 18.39 19.12 19.36 

 
Tve mzis amos-

vla Casvla VII VIII IX X XI XII 
a 4.37 5.07 5.39 6.12 6.50 7.21 
C 19.35 19.03 18.11 17.20 16.38 16.29 
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cxrili 26 

mzis 0h  da 0A -s mniSvnelobebi CrdiloeTi ganedis 42 

gradusze Tvis 15 ricxvis aqtinometriuli dakvirvebe-
bis vadebisaTvis, gradusi 

 
dakvirvebis vada, saaTi, wuTi  

9.30 12.30 15.30 
Tve 

0h  0A  0h  0A  0h  0A  

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

17 
24 
34 
44 
52 
54 
52 
47 
40 
31 
22 
17 

38 
44 
50 
56 
65 
73 
71 
61 
49 
40 
35 
34 

27 
35 
46 
58 
67 
71 
20 
62 
51 
40 
30 
25 

8 
9 
10 
12 
18 
19 
18 
14 
12 
13 
12 
8 

11 
18 
26 
33 
39 
42 
42 
37 
28 
18 
10 
7 

46 
50 
59 
70 
80 
85 
81 
73 
66 
59 
53 
48 

 
 

magram am SromebSi moyvanili informacia miRebu-
lia drois mokle periodebisaTvis (erTi an ramdenime 
Tve) SezRuduli daxrilobis kuTxeebis mniSvnelobebi-
saTvis, rac bunebrivia ver gamodgeba mTagoriani adgi-
lis helioenergetikuli potencialis daxasiaTebis 
TvalsazrisiT weliwadis ganmavlobaSi, sadac adgili 
aqvs nebismieri orientaciis  da daxrilobis ferdo-
bebs. kavkasionis CrdiloeT ferdobze (0-4km) Cvens mier 
wlebis ganmavlobaSi (1960-1988w.w.) Catarebuli dakvir-
vebebis masalebis analizis Sedegad SesaZlebeli xdeba 
kavkasionis samxreTi ferdobisaTvisac dadgindes ja-
muri da mzis pirdapiriradiaciis nakadebis wliuri 
msvlelobis kanonzomierebebi samxreTis orientaciis 
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ferdobebze adgilis absolutur simaRleze damokide-
bulebiT. am informaciis gamoyenebis mizanSewoniloba 
uzrunvelyofilia kavkasionis CrdiloeT da samxreT 
ferdobebs Soris ganedebis umniSvnelo gansxvavebiT 
(praqtikuli TanxvdeniT). 

 
samxreTis orientaciis ferdobebis radiaciuli re-

Jimis maxasiaTeblebis (S da Q) Seswavlas aqvs ara marto 
SemecnebiTi, aramed didi praqtikuli mniSvnelobac. 
mxedvelobaSia kerZod mzis sxivuri energiis gamoyene-
bis perspeqtiva agrokulturebis zogierTi saxeobebis 
gavrcelebis arealis zeda sazRvris Semdgom zrdaSi 
kavkasiis mTian regionebSi da maTi mosavlianobis amaR-
lebiT da sxva. magram, miuxedavad imisa, rom yofil 
ssrk-Si  fekrdobebis radiaciuli reJimis Seswavla da-
iwyo jer kidev 1930 wels, kavkasiis mTagoriani raione-
bisaTvis Cveni gamokvlevebis garda (46,47, 49,50) aravi-
Tari inormacia ar arsebobs.  rogorc iqna aRniSnuli 
rig SromebSi gamoTvlilia S-is sidideebi vertikalur 
daxril zedapirebze (ferdobebze) yofil ssrk-s  zogi-
erTi punqtebisaTvis, xolo jamuri Q da gabneuli D ra-
diaciis sidideebi sxvadasxva orientaciis da daxroi-
lobis ferdobebze mocemulia zemoT moyvanil rig 
SromebSi, romelTagan calke unda xazi gaesvas k. kon-
dratievis da sxva avtorebis Sromas (34),I rogorc gan-
zogadoebuli saxis naSroms, romelSic mocemulia ro-
gorc yofili ssrk-Si, iseve sazRvargareTis qveynebSi 
Catarebuli dakvirvebebis Sedegebis Rrma analizi da 
ganzogadoeba. ferdobebis radiaciuli balansisa da 
mdgenelebis gamoTvliTi meTodebis  detaluri gan-
xilviT, am naSromSi didi adgili eTmoba avtorebis mi-
er dakvirvebis Sedegad miRebuli informaciis analiz-
sa da konkretuli fiz-geografiuli pirobebis gaTva-
liswinebiT ferdobebis radiaciuli reJimis maxasia-
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Teblebis ZiriTadi kanonzomierebebis dadgenas. mag-
ram, rogorc avRniSneT, am SromebSi ganxilulia mzis 
sxivuri energiis mokletalRiani (Q, S, D) nakadebis si-
dideebi ferdobebze, ZiriTadad gaanalizebulia maTi 
intensivobebi da jamebi calkeuli dReebis da Tveebi-
saTvis, xolo zogierT maTSi (39, 40) radiaciis wliuri 
msvleloba Ria dablobze ganlagebuli ferdobis fiq-
sirebuli (erTi) daxrilobis, erTi kuTxisaTvis... bu-
nebrivia rom aseTi dakvirvebebi ar iZlevian warmodge-
nas ferdobebze mzis radiaciis wliur mslvleobaze 
adgilis absolutur simaRleze damokidebulebiT.  

mzis pirdapiri radiaciis  sidide ferdobze damo-
kidebulia mzis simaRleze, ferdobis orientaciaze da 
daxrilobis kuTxeze (romlebic gansazRvraven mzis 
sxivis dacemis kuTxis sidides ferdobis zedapirTan), 
atmosferos  fizikur Tvisebebze, dasxivebis xan-
grZlivobaze da Rrublianobis reJimze.  zemoT dasaxe-
lebul gamokvlevebSi dadgenilia sxvadasxva orienta-
ciis ferdobebze mzis pirdapiri radiaciis mslvleo-
bis ZiriTadi kanonzomierebebi, rac ganpirobebulia 
imiT, rom mzis pirdapiri radiacia TamaSobs mTavar 
rols rogorc horizontaluri, aseve daxrili qvefe-
nili zedapiris radiaciuli balansis ZiriTadi Tavise-
burebebis formirebaSi. centralur kavkasionze sam-
xreTis, CrdiloeTis, aRmosavleTis, dasavleTis ori-
entaciis ferdobebze, mzis pirdapiri radiaciis inten-
sivoba, dRiuri, Tviuri, wliuri jamebi Cvens mier gan-
sazRvruli iqna, rogorc sxvoabebi jamuri da gabneuli 
radiaciis Sesabamisi sidideebidan, romlebic izome-
bodnen Teodolitis danadgarze damontaJebuli Ter-
moeleqtruli piranometrebiT. rogorc informaciis 
analizis Sedegebi gviCvenebs, samxreTis orientaciis 
ferdobebisTvis (maT Soris  vertikaluri zedapiri-

saTvis) mi SS /  (sadac iS  mzis pirdapiriradiaciis in-
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tensivobaa samxreTis orientaciis ferdobebze, mS  

igive sxivisadmi normalur sibrtyeSi) Sefardebebis si-
dide, rogorc horizontalurizedapiris SemTxvevaSi, 
maqsimaluria SuadRis saaTebSi. mzis pirdapiriradia-

ciis dRiuri jamebi fdΣΣ  samxreTis ferdobebze  oq-

tomber-TebervalSi metia, xolo mart-seqtemberSi nak-
lebia horizontalur zedapirTan SedarebiT. adgilis 
absoluturi simaRlis zrdis SemTxvevaSi mzis pirdapi-
ri radiaciis rogorc intensivoba, aseve jamebi (dRiu-
ri, Tviuri, wliuri) samxreTis orientaciis ferdobeb-
ze izrdeba, rac dakavSirebulia atmosferos optikuri 
sisqis, misi tenSemcvelobis da aerozoluri gaWuWyia-
nebis SemcirebasTan. Zalian mniSvnelovania is garemoe-
ba, rom dabali temperaturebis periodSi  (noemberi-ap-
rili) kavkasiis mTian raionebSi samxreTis orientaciis 
kedlebi Rebuloben mzis pirdapiri radiaciis maqsi-
mums. sakmarisia aRiniSnos, rom am periodis ganmavlo-
baSi centraluri kavkasionis 0.4-4.0km simaRleTa mTel 
diapazonSi wlis civi periodis TiToeul TveSi mzis 
pirdapiri radiaciis sidideebi samxreTisaken orienti-
rebul kedlebze saSualod 3.5-4.0-jer aRemateba mis 

sidideebs ivlisSi (ivlisSi vTΣΣ  Seadgens 3.7kkal/sm2), 

rac sagrZnob kompensirebas ukeTebs komunaluri da 
sxva daniSnulebis oibeqtebis SemomzRudavi kosntruq-
ciebis mier siTbos danakargebs wlis am periodSi.  gar-
da amisa, mTian raionebSi Senobebis mominul SemozRu-
dav konstruqciebSi SeRweuli mzis pirdapiri radia-
cia xels uwyobs dRis ganmavlobaSi  maTSi komfortu-
li Termuli reJimis arsebobas.  

rogorc ukve avRniSneT, zRvis donidan dabal si-
maRleebze ganlagebul ferdobebze mzis piridapiri-
radiaciis msvlelobis Taviseburebebi weliwadis da 
misi calkeuli TveebisaTvis literaturaSi sakmaod 
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srulad aris ganxiluli da aq ar arsebobs maTi deta-
luri analizis aucilebloba, miT umetes, rom es kanon-
zomierebebi ZalaSi rCeba mTian da maRalmTian raio-
nebSi ganlagebuli  ferdobebisTvisac. aq ganvixilavT 
adgilis absoluturi simaRlis gavlenis Tavisebure-
bebs mzis pirdapiri radiaciis sidideebze samxreTisa-
ken orientirebul ferdobebze mowmendili cis da sa-
Sualo Rrublianobis pirobebSi centralur kavkasion-
ze. aseTi saxis analizis Catarebis aucilebloba ganpi-
robebulia kavkasiis da maT Soris saqarTvelos, mTian 
raionebSi saTanado saxis eqsperimentaluri informa-
ciis ararsebobiT. Cvens mier miRebuli informaciis 
analizidan gamomdinareobs, rom mzis pirdapiri radia-

ciis Tviuri iTSΣ   da wliuri iwSΣ  jamebi  samxreTis 

orientaciis ferdobebze mowmendili cis SemxTvevaSi 
adgilis absoluturi  simaRlis zrdisas izrdebian da 
aRweven maqsimums 4.0km simaRleze (4.0 km-ze met simaR-
leebs aq ar vixilavT). samxreTis kedlebze mowmendili 
cis SemxTvevaSi mzis pirdapiri radiaciis Tviuri jame-
bis wliuri  msvleloba centralur kavkasionze moce-
mulia nax. 23-ze, 0.4; 2.2; 3.1 da 4.0km simaRleebisaTvis. 
rogorc am naxazidan Cans, ganxilul simaRleTa diapa-

zornSi vTΣΣ  maqsimaluri mniSvnelobebi aRiniSneba X-

III-is periodSi, minimumi V-VII periodSi. ivnisSi vTΣΣ -s  

sidideebi Seadgenen 0.4km simaRleze 3.8kkal/sm2, 2.1km-
ze 6.0; 3.1 km-ze 7.5 da 4.0km-ze 9.0kkal/sm2-s. dekemberSi  

vTΣΣ -is sidideebi Sesabamisad tolia 12.0; 13.0; 14.0; 15.6 

kkal/sm2-isa. 
samxreTisaken orientirebul ferdobebze ferdo-

bis daxrilobis kuTxis α  zrdisas 0-lan 50 gradusamde 

vxSΣ  izrdeba (aRwevs maqsimums 500-ze). xolo Semdeg  

klebulobs (50-900 diapazonSi) da aRwevs Tavis minimums 
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rodesac α =900 samxreTis ferdobebisaTvis mzis pirda-

piri radiaciis wliuri jamebis fwSΣ  kkal/sm2weli da-

mokidebuleba adgilis absolutur simaRleze H  (km) 
analitikurad  
 

 
nax. 23  

 

mowmendili cis SemTxvevaSi vTSΣ -s wliuri msvleloba 

CrdiloeTis — C, aRmosavleTis, dasavleTis, a, d sam-



 179 

xreTis — s, orientaciis kedlebze da horizontalur 
zedapirze hX-04km, 0-2.2km, Δ -3.1km, X-4.0km 

 
cxrili 27 

 
koeficientebis mniSvnelobebi damokidebulebaSi 

2cHbHaS ++=Σ fw samxreTis ferdobebisaTvis mowmen-

dili cis SemTxvevaSi  
 

α , gradusi  
a, b, c 0 10 20 30 40 
a 
b 
c 

130.0 
21.9 
-0.65 

142.9 
21.6 
-0.75 

156.07 
21.36 
-0.97 

165.9 
11.5 
2.32 

168.4 
11.5 
2.42 

 
  

a, b, c 50 60 70 80 90 
a 
b 
c 

169.4 
4.46 
3.98 

161.5 
8.24 
3.98 

151.2 
0.0 
4.91 

131.92 
0.0 
5.25 

116.3 
0.0 
4.01 

 
damokidlebuleba )(HfS =Σ fw  warmoidgineba meo-

re rigis parabolas saxiT (mxedvelobaSi mowmendili 
cis SemTxvevaa) 

2cHbHaS ++=Σ fw  

cba ,,  koeficientebis mniSvnelobebi  )(HfS =Σ fw  

damokidlebulebaSi samxreTis orientaciis fedrobe-
bisaTvis  mocemulia cxril 27-Si.  magaliTad, samxre-
Tis ferdobisaTvis, romlis daxrilobis kuTxe Sead-

gens 500-s damokidebuleba )(HfS =Σ fw  analitikurad 

warmoidgineba ase: 
298.346.44.169 HHS ++=Σ fw                     (6.15) 
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aqve avRniSnavT,I rom fwSΣ  sidideebis Tanxvdoma, 

romlebic gamoTvlilia analitikuri gamosaxulebebis 
daxmarebiT da miRebuli Sesabamisi damokidebulebebis 
eqsperimentuli mrudidan damakmayofilebelia maga-
liTad, saSualo kvadratuli  gadaxris δ  sidide sam-
xreTis fredobisaTvis, romlis daxriloba tolia 400-
sa  Seadgens 0.72 kkal/sm2wels. 

ferdobebisaTvis mzis pirdapiri radiaciis wliuri 

jamebis fwSΣ  damokidebulebebi ferdobis daxrilobis 

kuTxeze - α analitikurad (adgilis absoluturi si-
maRlis miuxedavad) warmoidginebian meore rigis para-
bolebis saxiT: magaliTad, rodesac 1.3=H km damoki-

debulebas )(αfS =Σ fw aqvs Semdegi analitikuri saxe: 

222.060.10.191 αα −+=Σ fwS                  (6.16) 

samxreTis orientaciis ferdobebisaTvis daxrilo-
bis  kuTxis nebismieri SemTxvevisaTvis jamuri radia-
ciis mTavar komponentad gvevlineba mzis pirdapiri 
radiacia.  praqtikuli sakiTxebis gadaWris  procesSi 
mniSvnelovan interess warmoadgens mzis pirdapiri ra-
diaciis sidideebis Tanafardoba ferdobebze da hori-
zontalur zedapirze.  

mowmendili cis SemTxvevaSi mzis pirdapiri radia-
ciis Tviuri jamebis sidideebis gadamyvani koeficien-

tis fK  mniSvnelobebi samxreTis orientaciis ferdo-

bebidan horizontalur zedapirze mocemulia nax. 24-
ze.  rogorc am naxazidan Cans, samxreTis orientaciis 

ferdobebisTvis 
0T

fT

S
S

K
Σ

Σ
= , metia erTze ( 1fK ) oqtom-

ber-martis ganmavlobaSi da 1pK  mais-ivlisis ganmav-
lobaSi. aprilSi, agvistosa da seqtemberSi im kuTxee-
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bisaTvis romlebic  metia 500-ze  maSin 1ffK  xolo ro-

desac 050pα  maSin 1ffK  wliuri jamebis SemTxvevaSi 

15-750-is daxrilobis ferdobebisaTvis 1ffK , 

xolo 75-900 daxrilobis ferdobebisaTvis 1pfK . 

damokidebuleba wliuri jamebisaTvis )(αfKc = sa-

dac K mocemulia erTeulis nawilebSi, xolo α gradu-
sebSi samxreTis ferdobebisaTvis analitikurad war-
moidgineba meore rigis parabolas saxiT: 
 

 

nax. 24. 
0T

fT

S
S

K
Σ

Σ
=   
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nax. 25. damokidebuleba ( )af
S
S

=
Σ

Σ

0T

fT

'
samxreTis 

orientaciis ferdobebze 
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200011.0092.000.1 αα −+=fK                    (6.17) 

 

am formuliT gamoTvlil da )(αfKc =  -s Sesabamisi 

mrudidan aRebul fK -s sidideebs Soris Tanxvdena da-

makmayofilebelia gadaxris absoluturi sidideebi, ma-

galiTad, rodesac 020=α  Seadgens 0.01 rodesac 

015.0400 −=α . Tu ki cnobilia mzis pirdapiri radia-
ciis wliuri jamebi  horizonetalur zedapirze  mow-
mendili cis SemTxvevaSi aqtinometriuli qselis dak-
virvebebis monacemebiT maSin (6.16) damokidebulebiT 
SeiZleba gamoiTvalos  misi mniSvnelobebi samxreTis 
orientaciis ferdobebisaTvis α -s nebismieroi (0-900) 
mniSvnelobebis SemTxvevaSi. magaliTad mm yazbegze 
mzis pirdapiri radiaciis wliuri jamebis mravalwilu-
ri saSualo mniSvneloba Seadgens 188.5kkal/sm2weli-
wadSi, samxreTis orientaciis ferdobebisaTvis 

( 0900 −=α ) wliuri jamebis sidideebi gamoiTvleba 
Semdegi gamosaxulebebidan: 

)00011.00092.000.1(5.188 2α−+=Σ fwS          (6.18) 

am gamosaxulebaSi  daxrilobis kuTxis - α -s  nebismie-

ri mniSvneloebisaTvis ( 0900 −=α ) CasmiT  gamoiTvle-

ba fwSΣ  sidideebi. fK  mniSvnelobebis gamoyenebiT iqna 

gamoTvlili mzis pirdapiri radiaciis Tviuri da wli-
uri jamebis sidideebi mowmendili cis SemTxvevaSi 
ferdobis daxrilobis kuTxeze - α  da adgilis abos-
lutur simaRleze H damokidebulebiT saqarTvelos 
aqtinometriuli sadgurebis qselisaTvis, romelic 
aerTianebs 7 sadgurs mocemulia cxrilS 28-Si.  ro-

gorc am cxrilidan Cans, fTSΣ da fwSΣ sidideebi merye-
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oben did diapazonSi. magaliTad, TbilisisaTvis 
IS
fwΣ sidideebi icvlebian 114.1kkal/sm2-dan ( 090=α )-

166.8 kkal/sm2-de  ( 030=α ). mm meteosadguri yazbegi-

saTvis, fwSΣ -s sidideebi samxreTis orientaciis fer-

dobebze icvlebian 151.6-dan 090=α -226.3 kkal/sm2-mde 

( 030=α ) mm yazbegze horizontaluri zedapiris Sem-

TvxevaSi IS
fwΣ =188.5kkad/sm2. amrigad, )(αfS =Σ

fw  da-

mokidebulebebis zogadi kanonzomierebebi samxreTis 
orientaciis ferdobebze absolutur simaRleze damo-
ukideblad (rogorc sadgurebis  Tbilisi da mm yazbe-
gis magaliTze Cans) rCeba ucvleli: icvlebian mxolod 

fwSΣ -s sidideebi:  isini adgilis absoluturi simaR-

lis zrdisas ferdobis daxrilobis kuTxis fiqsirebu-
li  mniSvnelobis SemTxvevaSi matuloben. ufro metic,  
rogorc dakvirvebebis Sedegebis analizi gviCvenebs, 
adgilis gansazRvruli ganedis SemTxvevaSi  

)(αfS =Σ
fw  damokidebulebis mrudebis dRiuri msvle-

loba erTi orientaciis  ferdobebze mowmendili cis 
da moRrublulobis saSualo pirobebSi ar icvleba, 
rac miuTiTebs maTze Rrublianobis reJimis gavlenis 
umniSvnelo xasiaTze mzis simaRlesTan SedarebiT ad-
gilis fizikur-geografiuli pirobebis miuxedavad. am-

rigad, sidideebi 
I
0T

fT

f S
S

K
Σ

Σ
=  arian agreTve adgilis ga-

nedis funqciebi, miuxedavad Rrublianobis reJimis Ta-

viseburebebisa. rogorc naCvenebia (34)-Si 
f
K -s sidide-

ebi dablob raionebSi erT ganedze ganlagebuli geog-
rafiuli punqtebisaTvis miuxedavad RrublianobaSi 
da atmosferos fizikur TvisebebSi arsebuli mniSvne-
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lovani gansxvavebisa praqtikulad arian Zalian axlos. 

am punqtebisaTvis fK -s sxvaobis sidideebi ar aRemate-

bian im cdomilebebis sidideebs, romlebsac adgili 
aqvs maTi gamoTvlis procesSi. amitomaa, rom (44) Semo-

Tavazebulia minskisaTvis gamoTvlili fK -s sidideebi 

gamoyenebuli iqnes 
fTSΣ -s sidideebis gamosaTvlelad 

analogiur ganedze ganlagebuli sxva punqtebisaTvi-
sac. aqve unda aRiniSnos, rom CrdiloeTi ganedebis 37-

770-is diapazonSi  ganlagebuli punqtebisaTvis fK -s 

wliuri msvlelobis ZiriTadi Taviseburebebi vertika-

lur zedapirze (kedlebze) ganxiluli iqna (52)-Si. fK s 

sididieebis  gamosaTvlelad gamoyenebuli iqna mowmen-
dili cisa da saSualo Rrulianobis pirobebSi mzis 
pirdapiri radiaciis mrvalwliuri sidideebi.  (53)-Si  

miRebuli iqna )(ϕfK =f  sadac (ϕ ) aris adgilis ganedi 

damokidebulebebi yofili sabWoTa kavSiris terito-
riis ganedebis arsebul diapazonSi CrdiloeTi da sam-
xreTi orientaciis kedlebisaTvis.  

Rrublianobis saSualo pirobebSi samxreTis fer-
dobebze mzis pirdapiri radiaciis jamebis gamoTvla 
saqarTvelos aqtinometriuli qselisaTvis da kavkasi-
onis zogierTi punqtisaTvis, romlebic ganlagebulia 
imave ganedebze (gansxvaveba ganedis sidideebSi ar aRe-
mateba 20-s),. ra ganedebzec ganlagebuli arian sayrde-

ni sadgurebi, sadac warmoebda dakvirvebebi fS -s sidi-

deebze — punqtebi centralur kavkasionze, gviCveneben 

(cxrili 28), rom  mowmendil casTan SedarebiT fTSΣ -s 

da fwSΣ  sidideebi samxreTisaken orientirebul fer-

dobebze maqsimaluria, rodesac 030=α  da mcirdebian 
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090=α - ze meti an naklebi daxrilobis kuTxeebis Sem-
TxvevaSi. adgilis absoluturi simaRlis zrdisas 

fwSΣ -s samxreTis orientaciis ferdobebze matulobs. 

amasTanave erTad yvela orientaciis ferdobebze 

fwSΣ -s maqsimaluri zrda  aRiniSneba samxreTis ferdo-

bebze. ase magaliTad, mm yazbegisa da jvris  uReltexi-
lis sadgurebisaTvis  TbilisTan SedarebiT, rodesac 

fardobis daxrilobis kuTxe 030=α -s fwSΣ -s namati 

Seadgens Sesabamisad samxreTis orientaciaze 19.3 da 
13.0  kkal/sm2, CrdiloeTis orientaciaze mxolod 2.0 
da 3.0 kkal/sm2. 

iseve rogorc mowmendili cis SemTxvevaSi damoki-

debuleba )(αfS =Σ fw  samxreTis ferdobebze saSualo 

Rrublianobis pirobebSi analitikurad warmoidgineba 
meore rigis parabolebis saxiT.  magaliTad mm yazbegi-

saTvis damokidebulebas )(αfS =Σ fw  Rrublianobis sa-

Sualo pirobebSi samxreTis fredobebisaTvis aqvs Sem-
degi saxe: 

 
20086.081.00.80 αα −+=Σ fwS                     (6.19) 

 
saSualo Rrublianobis pirobebSi saqarTvelos 

mTian raionebSi fiqsirebul simaRleze ferdobebis 
orientaciaze da daxrilobis kuTxis sidideze damoki-

debulebiT adgili aqvs fTSΣ  da fwSΣ -s gansxvavebul 

mniSvnelobebs. horizontalur zedapirze saSualo 
moRrublulobisas mzis pirdapiri radiaciis mraval-
wliuri saSualo jamebis gamoyenebiT gamoTvlili iqna, 

rogorc fTSΣ  da fwSΣ -s  sidideebi samxreTis orienta-
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ciis ferdobebisaTvis (cxrili 29). rogorc am cxrili-
dan Cans, ferdobis daxrilobis kuTxis α -s sididis 
cvlilebisas 0-dan 900-mde CaTvliT am jamebis sididee-
bi saqarTvelos aqtinometriuli qselis yvela sadgur-
ze maqsimalur mniSvnelobebs aRweven 30-400 daxrilo-
bis kuTxis  SemTxvevaSi, maTi minimumi aRiniSneba ver-
tikalur zedapirze (kedlebze)., α -s mniSvnelobebi-
saTvis, romlebic metia  an naklebia daxrilobis kuT-
xis am sidideebze mzis pirdapiri radiaciis, rogorc 
Tviuri, aseve wliuri jamebi mcirdeba. wliuri jamebis 
sxvaobebi ferdobebis daxrilotbis kuTvxeebis opti-
malur mniSvnelobebisa da vertikaluri zedapirisaT-
vis Seadgenen maRalmTiani yazbegze 26.8; skraSi 33.30; 
TelavSi 29.1; TbilisSi 30.1 kkal/sm2 da sxva.  

rogorc am cxrilSi moyvanili monacemebidan Cans, 
Rrublianobis pirobebSi samxreTis orientaciis fer-
dobebze mzis pirdapiri radiaciis  jamebi mowmendil 
casTan SedarebiT mcirdebian. magaliTad, wliuri ja-
mebis SemTxvevaSi msowmendili cisa da saSualo Rrub-
lianobis pirobebSi  maT Soris sxvaobebis sididem Se-
adgina maRalmTiani sadguri yazbegisaTvis  horizon-
talur zedapirze 109.2, vertikalur zedapirze (ke-
delze) 79.8, optimaluri daxrilobis kuTxis ferdobze  
127.7kkal/sm2. 

)( Rwfw SS Σ−ΣΔ  sidideebi saqarTvelos aqtinomet-

riuli qselis sadgurebisaTvis mocemulia cxril 30-
Si.  

Rrublianobis pirobebSi mzis pirdapiri radiaciis 
Semcirebis  
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cxrili 28 

fTSΣ  sidideebi mowmendili cis pirobebSi, kkal/sm2 

Tve gra-
dusi 
α  

I II III IV V VI VII 

1 2 3 4 5 6 7 8 
 m/m yazbegi 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

7.5 
13.1 
14.2 
15.0 
15.8 
16.5 
16.6 
16.9 
16.9 
16.1 

9.8 
13.7 
14.7 
15.7 
16.2 
16.7 
17.1 
17.1 
16.7 
15.7 

15.7 
18.1 
18.8 
19.6 
19.6 
20.4 
19.6 
18.8 
17.3 
12.1 

19.0 
17.1 
19.0 
20.9 
21.1 
21.3 
19.0 
18.8 
15.2 
13.3 

23.3 
24.5 
23.3 
22.6 
21.0 
20.0 
18.6 
16.3 
14.0 
10.5 

24.1 
24.1 
22.9 
22.4 
19.3 
18.1 
18.7 
12.0 
9.6 
7.2 

23.9 
23.9 
21.5 
20.3 
19.4 
17.9 
16.7 
14.3 
11.9 
7.2 

 cxakaia 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

5.6 
9.8 
10.6 
11.2 
11.8 
12.3 
12.3 
12.6 
12.6 
12.0 

7.4 
10.4 
11.1 
11.8 
12.0 
12.6 
12.9 
12.9 
12.6 
12.8 

11.9 
13.7 
14.3 
14.9 
14.9 
15.5 
14.9 
14.3 
13.1 
12.5 

14.8 
13.3 
14.8 
16.3. 
16.4 
16.6 
14.8 
14.7 
11.8 
10.4 

18.6 
19.5 
18.6 
18.2 
16.7 
16.0 
14.9 
13.0 
11.2 
8.4 

18.3 
18.3 
17.4 
17.0 
14.6 
13.7 
11.9 
9.1 
7.3 
5.5 

17.0 
17.0 
15.3 
14.3 
13.8 
12.7 
11.9 
10.2 
8.5 
5.1 

 skra 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

5.7 
10.0 
10.8 
11.4 
12.0 
12.5 
12.5 
12.8 
12.8 
12.3 

7.4 
10.4 
11.1 
11.8 
12.2 
12.6 
12.9 
12.9 
12.6 
12.8 

12.1 
13.9 
14.5 
15.1 
15.1 
15.7 
15.1 
14.5 
13.4 
12.7 

14.9 
13.4 
14.9 
16.4 
16.5 
16.7 
14.9 
14.8 
11.9 
10.4 

17.9 
18.8 
17.9 
17.5 
16.1 
15.4 
14.3 
12.5 
10.7 
8.1 

17.9 
17.9 
17.0 
16.6 
14.3 
13.4 
11.6 
9.0 
7.2 
5.4 

17.5 
17.5 
15.8 
14.9 
14.2 
13.1 
12.1 
10.5 
8.7 
5.2 
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 Telavi 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

6.3 
11.0 
12.0 
12.6 
13.2 
13.9 
13.9 
14.2 
14.2 
13.5 

8.5 
11.9 
12.8 
12.8 
14.0 
14.4 
14.9 
14.9 
14.4 
13.6 

12.6 
14.5 
15.1 
15.8 
15.8 
16.4 
15.8 
15.1 
13.9 
13.2 

15.5 
14.0 
15.5 
17.0 
17.2 
17.4 
15.5 
15.3 
12.4 
10.9 

18.3 
19.2 
18.3 
18.0 
16.5 
15.7 
14.6 
12.8 
11.0 
8.2 

18.6 
18.6 
17.7 
17.3 
14.9 
14..0 
12.1 
9.3 
7.4 
5.6 

17.9 
17.9 
16.1 
15.2 
14.5 
13.4 
12.5 
10.7 
8.9 
5.4 

 anaseuli 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

6.3 
11.0 
12.0 
12.6 
13.2 
13.9 
13.9 
14.2 
14.2 
13.5 

7.8 
10.9 
11.7 
12.5 
12.9 
13.3 
13.6 
13.6 
13.3 
12.6 

12.9 
14.8 
15.5 
16.1 
16.1 
16.8 
16.1 
15.5 
14.2 
13.6 

15.2 
13.7 
15.2 
16.7 
16.5 
17.0 
15.2 
15.0 
12.2 
10.6 

18.5 
19.4 
18.5 
18.1 
16.7 
15.9 
14.8 
13.0 
11.1 
8.3 

18.5 
18.5 
17.6 
17.2 
14.8 
13.9 
12.0 
9.2 
7.4 
5.6 

18.0 
18.0 
16.2 
15.3 
14.6 
14.6 
13.5 
12.6 
9.0 
5.4 

 Tbilisi 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

5.0 
8.8 
9.5 
10.0 
10.5 
11.0 
11.0 
11.2 
11.2 
10.8 

6.9 
9.7 
10.3 
11.0 
11.4 
11.7 
12.1 
12.1 
11.7 
11.0 

11.6 
13.3 
13.9 
14.5 
14.5 
15.1 
14.5 
13.9 
12.8 
12.2 

14.7 
13.2 
14.7 
16.2 
16.3 
16.5 
14.7 
14.6 
11.8 
10.3 

17.2 
18.1 
17.2 
16.9 
15.5 
14.8 
13.8 
12.0 
10.3 
7.7 

17.9 
17.9 
17.0 
16.6 
14.3 
13.4 
11.6 
9.0 
7.2 
5.4 

17.4 
17.4 
15.7 
14.8 
14.1 
13.1 
12.2 
10.4 
8.7 
5.2 

 walka 
0 
10 
20 
30 
40 
50 
60 

6.8 
11.9 
12.9 
13.6 
14.2 
15.0 
15.0 

8.3 
11.6 
12.4 
13.3 
13.7 
14.1 
14.6 

13.3 
15.3 
16.0 
16.6 
16.6 
17.3 
16.6 

16.1 
14.5 
16.1 
17.7 
17.9 
18.0 
16.1 

18.9 
16.9 
18.9 
18.5 
17.0 
16.3 
15.1 

18.8 
18.8 
17.9 
17.5 
15.0 
14.1 
12.2 

18.4 
18.4 
16.6 
15.6 
14.9 
13.8 
12.9 
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70 
80 
90 

15.3 
15.3 
14.6 

14.6 
14.1 
13.3 

16.0 
14.6 
14.0 

16.0 
12.9 
11.3 

13.2 
11.3 
8.5 

9.4 
7.5 
5.6 

11.0 
9.2 
5.6 

 soxumi 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

5.8 
10.2 
11.0 
11.6 
12.2 
12.8 
12.8 
13.1 
13.1 
12.5 

7.2 
10.1 
1.8 
11.5 
11.9 
12.2 
12.6 
12.6 
12.2 
11.5 

12.5 
14.4 
15.0 
15.6 
15.6 
16.3 
15.6 
15.0 
13.8 
13.1 

14.7 
13.2 
14.7 
16.2 
16.3 
16.5 
14.7 
14.6 
11.8 
10.3 

18.0 
18.9 
18.0 
17.6 
16.2 
15.5 
14.4 
12.6 
10.8 
8.1 

18.1 
18.1 
17.2 
16.8 
14.5 
13.6 
11.8 
9.1 
7.2 
5.4 

17.4 
17.4 
15.7 
14.8 
14.1 
13.1 
12.2 
10.4 
8.7 
5.2 

 
cxrili 28 

      gra-
dusi 
α  

VIII IX X XI XII weli 

1 9 10 11 12 13 14 
 m/m yazbegi 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

21.2 
23.3 
22.9 
22.3 
21.2 
20.1 
18.0 
15.9 
12.7 
10.6 

16.5 
19.0 
19.6 
20.0 
20.6 
19.0 
18.2 
16.5 
14.0 
11.6 

12.6 
16.4 
17.6 
18.9 
19.5 
20.2 
19.5 
18.9 
18.3 
16.4 

8.1 
11.5 
13.0 
13.8 
14.6 
15.4 
15.8 
15.4 
15.1 
14.6 

6.8 
11.2 
12.9 
14.6 
15.6 
17.0 
18.2 
18.0 
17.3 
16.3 

188.5 
215.9 
220.4 
226.3 
223.9 
222.6 
212.9 
198.9 
179.0 
151.6 

 cxakaia 

0 
10 
20 
30 
40 
50 
60 

14.8 
16.4 
16.0 
15.5 
14.8 
13.3 
12.6 

12.4 
14.3 
14.8 
15.0 
15.5 
14.3 
13.6 

9.7 
12.6 
13.6 
14.6 
15.0 
15.6 
14.6 

6.4 
9.1 
10.2 
10.9 
11.5 
12.2 
12.5 

5.1 
8.4 
9.7 
11.0 
12.0 
12.8 
13.7 

142.0 
162.8 
166.4 
170.7 
169.25 
167.6 
160.6 
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70 
80 
90 

11.1 
8.9 
7.4 

12.4 
10.5 
8.7 

14.6 
14.1 
12.6 

12.2 
12.0 
11.5 

13.5 
13.0 
12.2 

150.6 
135.6 
118.1 

 sura 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

15.7 
17.3 
17.0 
16.5 
15.7 
14.9 
13.3 
11.8 
9.4 
7.8 

12.7 
14.6 
15.1 
15.4 
15.9 
14.6 
14.0 
12.7 
10.8 
9.0 

9.8 
12.7 
13.7 
14.7 
15.2 
15.7 
15.2 
14.7 
14.2 
12.7 

6.8 
9.7 
10.9 
11.6 
12.2 
12.9 
13.3 
12.9 
12.7 
12.2 

4.9 
8.1 
9.3 
10.5 
12.5 
12.2 
13.1 
13.0 
12.5 
11.8 

143.3 
164.3 
168.0 
172.4 
170.9 
169.7 
162.4 
152.1 
136.9 
119.4 

 Telavi 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

15.6 
17.2 
16.8 
16.4 
15.6 
14.8 
13.3 
11.7 
9.4 
7.8 

13.0 
15.0 
15.5 
15.7 
16.3 
15.0 
14.3 
13.0 
11.0 
9.1 

9.9 
12.9 
13.9 
14.9 
15.3 
15.8 
15.3 
14.9 
14.4 
12.8 

6.6 
9.4 
10.6 
11.2 
11.9 
12.5 
12.9 
12.5 
12.3 
11.9 

5.3 
8.7 
10.1 
11.4 
12.5 
13.3 
14.2 
14.0 
13.5 
12.7 

148.1 
170.3 
174.4 
179.1 
177.7 
176.6 
169.3 
158.4 
142.8 
124.8 
 

 anaseuli 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

15.8 
17.4 
17.1 
16.6 
15.8 
15.0 
13.4 
11.9 
9.5 
7.9 

12.7 
14.6 
15.1 
15.4 
15.9 
14.6 
14.0 
12.7 
10.8 
9.0 

9.9 
12.9 
13.9 
14.9 
15.3 
15.8 
15.3 
14.9 
14.4 
12.8 

6.7 
9.5 
10.7 
11.4 
12.1 
12.7 
13.1 
12.7 
12.6 
12.1 

5.3 
8.7 
10.1 
11.4 
12.5 
13.3 
14.2 
14.0 
13.5 
12.7 

147.6 
169.4 
173.6 
178.2 
176.4 
176.8 
169.0 
159.3 
142.2 
124.0 
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 Tbilisi 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

15.6 
17.2 
16.8 
16.4 
15.6 
14.8 
13.3 
11.7 
9.4 
7.8 

12.4 
14.3 
14.8 
15.0 
15.5 
14.3 
13.6 
12.4 
10.5 
8.7 

10.4 
13.6 
14.6 
15.6 
16.1 
16.6 
16.1 
15.6 
15.1 
13.6 

5.8 
8.2 
9.3 
9.9 
10.4 
11.0 
11.3 
11.0 
10.8 
10.4 

4.6 
7.6 
8.7 
9.9 
10.6 
11.5 
12.3 
12.2 
11.7 
11.0 

139.6 
159.3 
162.5 
166.8 
164.8 
163.8 
156.5 
146.1 
131.2 
114.1 

 walka 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

16.4 
18.0 
17.7 
17.2 
16.4 
15.6 
139 
12.3 
9.8 
8.2 

13.8 
15.9 
16.4 
16.7 
17.3 
15.9 
15.2 
13.8 
11.7 
9.7 

10.5 
13.7 
14.7 
15.8 
16.3 
16.8 
16.3 
15.8 
15.2 
13.7 

7.0 
9.9 
11.2 
11.9 
12.6 
13.3 
13.7 
13.3 
13.1 
12.6 

5.8 
9.6 
11.0 
12.5 
13.6 
14.5 
15.5 
15.4 
14.8 
13.9 

154.1 
174.5 
181.8 
186.9 
185.5 
184.7 
177.1 
166.1 
149.5 
131.0 

 soxumi 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

15.0 
16.5 
16.2 
15.8 
15.0 
14.2 
12.8 
11.3 
9.0 
7.5 

12.6 
14.5 
15.0 
15.2 
15.8 
14.5 
13.9 
12.6 
10.7 
8.8 

10.2 
13.3 
14.3 
15.3 
15.8 
16.3 
15.8 
15.3 
14.8 
15.6 

6.3 
8.9 
10.1 
10.7 
11.3 
12.0 
12.3 
12.0 
11.8 
11.3 

5.1 
8.4 
9.7 
11.0 
12.0 
12.8 
13.7 
13.5 
13.0 
12.2 

142.9 
163.9 
167.7 
172.1 
170.7 
169.8 
162.6 
152.1 
136.9 
121.5 
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cxrili 29 

fTSΣ  (kkal/sm2Tve) samxreTis orientaciis ferdobebze 

saSualo Rrublianobis dros 
 

Tve       gradusi 
α  I II III IV V VI VII 
1 2 3 4 5 6 7 8 
 m/m yazbegi 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

3.7 
6.5 
7.0 
7.4 
7.8 
8.1 
8.1 
8.3 
8.3 
7.9 

4.9 
6.9 
7.3 
7.8 
8.1 
8.3 
8.6 
8.6 
8.3 
7.8 

7.2 
8.3 
8.6 
9.0 
9.0 
9.4 
9.0 
8.6 
7.9 
7.6 

8.1 
7.3 
8.1 
8.9 
9.0 
9.1 
8.1 
8.0 
6.5 
5.7 

8.8 
9.2 
8.8 
8.6 
7.9 
7.6 
7.0 
6.2 
5.3 
4.0 

8.5 
8.5 
8.1 
7.9 
6.8 
6.4 
5.5 
4.2 
3.4 
2.5 

9.1 
9.1 
8.2 
7.7 
7.4 
6.8 
6.4 
5.5 
4.5 
2.7 

 cxakaia 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

1.9 
3.3 
3.6 
3.8 
4.0 
4.2 
4.2 
4.3 
4.3 
4.1 

2.5 
3.5 
3.7 
4.0 
4.1 
4.2 
4.4 
4.4 
4.2 
4.0 

4.1 
4.7 
4.9 
5.1 
5.1 
5.3 
5.1 
4.9 
4.5 
4.3 

6.2 
5.6 
6.2 
6.8 
6.9 
6.9 
6.2 
6.1 
5.0 
4.3 

8.4 
8.8 
8.4 
8.2 
7.6 
7.2 
6.7 
5.9 
5.0 
3.8 

9.8 
9.8 
9.3 
9.1 
7.8 
7.3 
6.4 
4.9 
3.9 
2.9 

7.9 
7.9 
4.7 
6.7 
6.4 
5.9 
5.5 
4.7 
3.9 
2.4 

 skra 
0 
10 
20 
30 
40 
50 

2.3 
4.0 
4.4 
4.6 
4.8 
5.1 

3.6 
5.0 
5.4 
5.8 
5.9 
6.1 

5.0 
5.7 
6.0 
6.0 
6.2 
6.5 

7.1 
6.4 
7.1 
7.8 
7.9 
7.9 

9.5 
10.0 
9.5 
9.3 
8.5 
8.2 

11.6 
11.6 
11.0 
10.8 
9.3 
8.7 

11.9 
11.9 
10.7 
10.1 
9.6 
8.9 
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60 
70 
80 
90 

5.1 
5.2 
5.2 
4.9 

6.3 
6.3 
6.1 
5.8 

6.2 
6.0 
5.5 
5.2 

7.1 
7.0 
5.7 
5.0 

7.6 
6.6 
5.7 
4.3 

7.5 
5.8 
4.6 
3.5 

8.3 
7.1 
5.9 
3.6 

 Telavi 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

2.3 
4.0 
4.4 
4.6 
4.8 
5.1 
5.1 
5.2 
5.2 
4.9 

3.5 
4.9 
5.2 
5.6 
5.8 
6.0 
6.1 
6.1 
6.0 
5.6 

5.2 
6.0 
6.2 
6.5 
6.5 
6.8 
6.5 
6.2 
5.7 
5.5 

6.6 
5.9 
6.6 
7.3 
7.3 
7.4 
6.6 
6.5 
5.3 
4.6 

8.7 
9.1 
8.7 
8.5 
7.8 
7.5 
7.0 
6.1 
5.2 
3.9 

10.8 
10.8 
10.3 
10.0 
8.6 
8.1 
7.0 
5.4 
4.3 
3.2 

11.0 
11.0 
9.9 
9.3 
8.9 
8.2 
7.7 
6.6 
5.5 
3.3 

 anaseuli 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

2.1 
3.7 
4.0 
4.2 
4.4 
4.6 
4.6 
4.7 
4.7 
4.5 

2.7 
3.8 
4.0 
4.3 
4.5 
4.6 
4.7 
4.7 
4.6 
4.3 

4.5 
5.2 
5.4 
5.6 
5.6 
5.9 
5.6 
5.4 
5.0 
4.7 

6.3 
5.7 
6.3 
6.9 
7.0 
7.0 
6.3 
6.2 
5.0 
4.4 

8.0 
8.4 
8.0 
7.8 
7.2 
6.9 
6.4 
5.6 
4.8 
3.6 

8.5 
8.5 
8.1 
7.9 
6.8 
6.4 
5.5 
4.2 
3.4 
2.5 

6.8 
6.8 
6.1 
5.8 
5.5 
5.1 
4.8 
4.1 
3.4 
2.0 

 Tbilisi 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

1.9 
3.3 
3.6 
3.8 
4.0 
4.2 
4.2 
4.3 
4.3 
4.1 

2.6 
3.6 
3.9 
4.2 
4.3 
4.4 
4.5 
4.5 
4.4 
4.2 

4.6 
5.3 
5.5 
5.8 
5.8 
6.0 
5.8 
5.5 
5.1 
4.8 

6.4 
5.8 
6.4 
7.0 
7.1 
7.2. 
6.4 
6.3 
5.1 
4.5 

8.8 
9.2 
8.8 
8.6 
7.9 
7.6 
7.0 
6.2 
5.3 
4.0 

10.9 
10.9 
10.3 
10.1 
8.7 
8.2 
7.1 
5.4 
4.4 
3.3 

10.8 
10.8 
9.7 
9.2 
8.7 
8.1 
7.6 
6.5 
5.4 
3.2 
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 walka 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

3.0 
5.2 
5.7 
6.0 
6.2 
6.4 
6.4 
6.8 
6.8 
6.4 

3.9 
5.5 
5.9 
6.2 
6.4 
6.6 
6.8 
6.8 
6.6 
6.2 

4.9 
5.6 
5.9 
6.1 
6.1 
6.4 
6.1 
5.9 
5.4 
5.1 

5.8 
5.2 
5.8 
6.4 
6.4 
6.5 
5.8 
5.7 
4.6 
4.1 

7.2 
7.6 
7.2 
7.1 
6.5 
6.2 
5.8 
5.0 
4.3 
3.2 

9.1 
9.1 
8.6 
8.5 
7.3 
6.8 
5.9 
4.6 
3.6 
2.7 

9.3 
9.3 
8.4 
7.9 
7.5 
7.0 
6.5 
5.6 
4.6 
2.8 

 soxumi 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

1.7 
3.0 
3.2 
3.4 
3.6 
3.7 
3.7 
3.8 
3.8 
3.6 

2.5 
3.5 
3.7 
4.0 
4.1 
4.2 
4.4 
4.4 
4.2 
4.0 

4.4 
5.1 
5.3 
5.5 
5.5 
5.7 
5.5 
5.1 
4.8 
4.6 

6.1 
5.5 
6.1 
6.7 
6.8 
6.8 
6.1 
6.0 
4.9 
4.3 

7.9 
8.3 
7.0 
7.7 
7.1 
6.8 
6.3 
5.5 
4.7 
3.6 

10.5 
10.5 
10.0 
9.8 
8.4 
7.9 
6.8 
5.2 
4.2 
3.1 

10.0 
10.0 
9.0 
8.5 
8.1 
7.5 
7.0 
6.0 
5.0 
3.0 

 
Tve gradusi 

α  VIII IX X XI XII wel 

1 9 10 11 12 13 14 
 m/m yazbegi 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

8.1 
8.9 
8.7 
8.5 
8.1 
7.7 
6.9 
6.1 
4.9 
4.0 

6.2 
7.1 
7.4 
7.5 
7.7 
7.1 
6.8 
6.2 
5.3 
4.3 

6.9 
9.0 
9.7 
10.4 
10.7 
11.0 
10.7 
10.3 
10.0 
9.0 

4.1 
5.8 
6.6 
7.0 
7.4 
7.8 
8.0 
7.8 
7.7 
7.4 

3.7 
6.1 
7.0 
7.9 
8.7 
9.2 
9.9 
9.8 
9.4 
8.9 

79.3 
92.7 
95.7 
98.6 
98.6 
98.5 
95.0 
89.6 
81.5 
71.8 
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 cxakaia 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

7.2 
7.9 
7.8 
7.6 
7.2 
6.8 
6.1 
5.4 
4.3 
3.6 

6.5 
7.5 
7.7 
7.9 
8.1 
7.5 
7.1 
6.5 
5.5 
4.5 

4.7 
6.1 
6.6 
7.0 
7.3 
7.5 
7.3 
7.0 
6.8 
6.1 

2.5 
3.5 
4.0 
4.2 
4.5 
4.7 
4.9 
4.7 
4.7 
4.6 

1.8 
3.0 
3.4 
3.9 
4.2 
4.5 
4.8 
4.8 
4.6 
4.3 

63.5 
71.6 
70.3 
74.3 
73.2 
72.0 
68.7 
63.6 
56.7 
48.9 

 Telavi 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

11.2 
12.3 
12.1 
11.8 
11.2 
10.6 
9.5 
8.4 
6.7 
5.6 

9.1 
10.5 
10.8 
11.0 
11.4 
10.5 
10.0 
9.1 
7.7 
6.4 

5.7 
7.4 
8.0 
8.5 
8.8 
9.1 
8.8 
8.5 
8.3 
7.4 

3.1 
4.4 
5.0 
5.3 
5.6 
5.9 
6.0 
5.9 
5.8 
5.6 

2.2 
3.6 
4.2 
4.7 
5.2 
5.5 
5.9 
5.8/ 
5.0 
5.3 

82.3 
92.8 
94.2 
95.9 
94.4 
93.0 
88.3 
81.7 
72.2 
62.6 

 anaseuli 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

10.2 
11.2 
11.0 
10.7 
10.2 
9.7 
8.7 
7.6 
6.1 
5.1 

7.5 
8.6 
8.9 
9.1 
9.4 
8.6 
8.2 
7.5 
6.4 
5.2 

4.8 
6.2 
6.7 
7.2 
7.4 
7.7 
7.4 
7.2 
7.0 
6.2 

2.7 
3.8 
4.3 
4.6 
4.9 
5.1 
5.3 
5.1 
5.0 
4.9 

2.2 
3.6 
4.2 
4.7 
5.2 
5.5 
5.9 
5.8 
5.0 
5.3 

75.5 
85.1 
86.4 
88.1 
86.8 
85.7 
81.5 
75.3 
66.7 
57.7 

 Tbilisi 
0 
10 
20 
30 
40 
50 
60 

7.7 
8.4 
8.3 
8.1 
7.7 
7.3 
6.5 

5.7 
6.6 
6.8 
6.9 
7.1 
0.6 
6.3 

4.6 
6.0 
6.4 
6.9 
7.1 
7.4 
7.1 

2.8 
4.0 
4.5 
4.8 
5.0 
5.3 
5.5 

2.3 
3.8 
4.4 
4.9 
5.3 
5.8 
6.2 

62.0 
70.9 
72.3 
74.1 
73.2 
73.0 
69.5 
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70 
80 
90 

5.8 
4.6 
3.8 

5.7 
4.8 
4.0 

6.9 
6.7 
6.0 

5.6 
5.2 
5.0 

6.1 
5.9 
5.5 

64.7 
58.1 
50.3 

  
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

10.2 
11.2 
11.0 
10.7 
10.2 
9.7 
8.7 
7.6 
6.1 
5.1 

7.1 
8.2 
8.4 
8.6 
8.9 
8.2 
7.8 
7.1 
6.0 
5.0 

4.9 
6.4 
6.9 
7.3 
7.6 
7.8 
7.6 
7.4 
7.1 
6.4 

2.1 
3.0 
3.4 
3.6 
3.8 
4.0 
4.1 
4.0 
3.9 
3.8 

1.7 
2.8 
3.2 
3.7 
3.9 
4.2 
4.6 
4.5 
4.3 
4.1 

72.0 
75.2 
81.1 
82.6 
80.9 
79.6 
75.4 
69.3 
61.4 
52.5 

 walka 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

8.3 
9.1 
9.0 
8.7 
9.3 
7.9 
7.1 
6.2 
5.0 
4.1 

6.0 
6.9 
7.1 
7.3 
7.5 
6.9 
6.6 
6.0 
5.1 
4.2 

4.4 
5.7 
6.2 
6.6 
6.8 
7.0 
6.8 
6.6 
6.4 
5.7 

2.6 
3.7 
4.2 
4.4 
4.7 
4.9 
5.1 
4.9 
4.9 
4.7 

2.4 
4.0 
4.6 
5.2 
5.5 
6.0 
6.4 
6.4 
6.1 
5.8 

63.0 
76.9 
78.6 
80.4 
79.2 
78.6 
75.3 
70.5 
63.4 
55.0 

 soxumi 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

9.7 
10.7 
10.5 
10.2 
9.7 
9.2 
7.4 
7.3 
5.8 
4.9 

8.0 
9.2 
9.5 
9.7 
10.0 
9.2 
8.8 
8.0 
6.8 
5.6 

4.9 
6.4 
6.9 
7.3 
7.6 
7.8 
7.6 
7.4 
7.1 
6.4 

2.7 
3.8 
4.3 
4.6 
4.9 
5.1 
5.3 
5.1 
5.0 
4.9 

1.8 
3.0 
3.4 
3.9 
4.2 
4.5 
4.8 
4.8 
4.6 
4.3 

70.2 
79.0 
79.8 
81.3 
80.0 
78.4 
73.7 
68.6 
60.9 
52.3 
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sidideebi maqsimaluria ferdobebis optimaluri 

( 040≈ ) daxrilobis kuxTeebisaTvis, minimaluria ver-
tikalur zedapirze. Cvens mier samxreTis orientaciis 
ferdobebisaTvis miRebuli mzis pirdapiri roadiaciis 

fardobiTi jamebis K
S

=
Σ

Σ

0S
f

 wliuri msvlelobis ka-

nonzomierebebi  analogiuria im Sedegebisa, romlebic 
miRebuli iqna zogierTi avtoris, magaliTad,  z. pivo-
varovas (53) mier amave ganedisaTvis gansxvavebul fizi-

kur geografiul pirobebSi. magaliTad 3K -is sididee-

bi CrdiloeTi ganedis (430-ze) ganlagebuli vertika-
luri zedapirebisaTvis Cveni da am avtoris gamoTvle-
bis Sedegebi TiTqmis emTxveva erTmaneTs da Seadgenen 
ianvarSi 2,3; ivlisSi 0,3; agvistoSi 0,5; seqtemberSi 0,8; 
oqtomberSi 1,2; noemberSi 1,9; dekemberSi 2.6. Cvens mier 
centraluri kavkasionisaTvis (0.4-4.0km simaRleTa dia-

pazoni) agebuli )(αfK =f  damokidebulebebis Sesaba-

misi mrudebidan da z. pivovarovas mier agebuli 

)(ϕfK =v  grafikebidan aRebuli 3K -s sidideebis Seda-

reba CrdiloeTi ganedis 430-ze ganlagebuli punqtebi-

saTvis adasturebs vK  mniSvnelobebis zemoTaRniSnul 

karg Tanxvedras.  
mniSvnelovan da saintereso faqtad SeiZleba CaiT-

valos, rogorc aRniSnulia (52)-Si saSualo Rrublia-

nobis pirobebSi miRebuli fK  koeficientebis gamoye-

neba mowmendili cis SemTxvevaSi ferdobebze mzis pir-
dapiri radiaciis jamebis gamoTvlis mizniT da Sebru-
nebiT.  
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cxrili 30 

)( 0 Rww SS Σ−ΣΔ  sidideebi, kkal/sm2 weli 

 

)( 0 Rww SS Σ−ΣΔ  sadguri 

0=α 0 090=α  40≈α  

m/m yazbegi 
cxakaia 
skra 
Telavi 
anaseuli 
Tbilisi 
walka  
soxumi 

109.2 
78.5 
61.0 
72.6 
85.6 
67.6 
90.9 
72.7 

79.8 
69.2 
56.8 
67.1 
73.7 
61.5 
76.0 
69.2 

127.7 
96.4 
78.0 
91.0 
104.1 
84.2 
106.5 
90.8 

 
amasTanave erTad SesaZlo jamebis sidideebi (mow-

mendili cis SemxTvevaSi), romlebic  gamoiTvleba 
Rrublianobis  saSualo pirobebSi miRebuli koefici-

entebiT fK  gansxvavdeba mowmendili cis Sesabamisi ko-

eficientebiT gamoTvlili jamebisgan mxolod 5-10%-
iT. 

(mowmendili cis SemTxvevaSi) fTSΣ jamebis gamoT-

vlis meodikis mizanSewonileba gamarTlebulia fK -is 

im sidideebis SedarebiT, romlebic gamoTvlili iqna 
mowmendili cisa da saSualo Rrublianobis pirobebSi 
miRebuli informaciis safuZvelze  m. golbergis mier 
minskisaTvis, z. pivovarovas mier yofili sabWoTa kav-
Siris 18 punqtisaTvis ufro metic, 35-650 Crd. ganedis 
diapazonisaTvis (34)-Si atmosferos sxvadasxva gam-
Wvirvalobisas Teoriulad gamoTvlili da z. pivova-

rovas mier dakvirvebebis masalebidan miRebuli fK -s 

sidideebis Sedareba  gviCvenebs, rom isini axlos arian 
erTmaneTTan. 
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rogorc zemoT iyo aRniSnuli, fK -s (gadamTvleli 

koeficientebis) sidideebi horizontaluri zedapiri-
dan ferdobebze mowmendili cisa da saSualo Rrublia-
nobis pirobebSi centraluri kavkasionisaTvis (sadac 

043=ϕ Crd. ganedi) gamoTvlili iqna ganedis aRniSnu-
li fiqsirebuli mniSvnelobisaTvis, bunebrivia, rom am 

koeficientebis gamoyeneba fTSΣ da fwSΣ -s sidideebis 

gamosaTvlelad saqarTvelos samxreT mTianeTSi, rom-
lis ganedis sidide gansxvavdeba 10-is farglebSi, da-
kavSirebulia gansazRvruli sidideebis cdomilebeb-
Tan, rac ganpirobebulia mzis simaRlis (zrdiT) da Se-
sabamisad ferdobebsa da mzis sxivebs SorisSexvedris 
kuTxis cvalebadobiT. am cdomilebebis Sefaseba gviC-
venebs, rom isini ar aRematebian zafxulSi 1-2, zamTar-
Si 2-4%-s, rac maTi gamoyenebis mizanSewonilobaze miu-
TiTebs.  saqarTvelos samxreT mTianeTis pirobebSi 

fTSΣ  da fwSΣ  jamebis sidideebis gamosaTvlelad.  

unda aRiniSnos, rom mzis pirdapiri radiaciis sidi-
deebis codna mowmendili cis da saSualo moRrublu-
lobis pirobebSi samxreTis orientaciis ferdobebze 
adgilis absolutur simaRleze damokidebulebiT 
aucilebelia regionSi mimdinare radiaciuli procese-
bis kompleqsuri daxasiaTebisaTvisac. 
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Tavi VII 

samxreTis orientaciis ferdobebze  

qvefenili zedapiris mier STanTqmuli  

radiacia 

 

qvefenili zedapiris albedo A , romelic gansaz-
Rvravs mis mier STanTqmuli radiaciis sidides,  damo-
kidebulebia mis fizikur Tvisebebze, mzis simaRleze 
da dacemuli radiaciis speqtralur Semadgenlobaze. 
A  ganisazRvreba qvefenili zedapiris mier areklili 

mokletalRiani radiaciis mR  sididis SefardebiT mas-

ze dacemul jamur radiaciaze Q . qvafenili zedapiris 
mier STanTqmuli radiaciis sididis SefasebisaTvis sa-

Wiroa albedos sididis codna da A -s sidideebis dro-
Si da sivrcReSi ganawilebis kanonzomierebebis formi-
rebaSi mniSvnelovan rols TamaSobs landSafturi zo-
nebis mravalsaxeoba saqarTvelos teritoriaze, rom-
lebic icvlebian, rogorc horizontaluri (ganedur, 
meridianuli) aseve vertikaluri mimarTulebiT. maga-
liTad, saqarTvelos mTian raionebSi vertikaluri mi-
marTulebiT gvxvdeba Semdegi landSafturi zonebi: 
tramalebi, tyetramalebi, naxevrad udabno, notio 
subtropikebi, tyeebi, subalpuri da alpuri mdeloebi, 
maRalmTiani tundra, mudmivi Tovlis da gamyinvarebis 
zona.  

mR  da mA  mniSvnelobebze saqarTvelos mTian raio-

nebSi did gavlenas axdens adgilis absoluturi simaR-
le H da sezonuri Tovlis safaris reJimi. Tovlis sa-

faris pirobebSi adgili aqvs mR   da A -s maRal mniSvne-

lobebs. zafxulSi mA -s saSualo Tviuri mniSvnelobebi 

icvlebian kolxeTis dablobSi 20-21%, qarTlis vakeze 
da alaznis velze 17-21%-is zRvrebSi. wlis Tbili pe-
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riodi saqarTvelos dablob teritoriaze xasiaTdeba 
albedos minimaluri, xolo civi periodi — maqsimalu-

ri sidideebiT. zamTarSi A -s saSualoTviuri mniSvne-
lobebi meryeoben kolxeTis dablobze 25-34%, qarTlis 
vakeze 22-40% da alaznis velze 24-32%-is zRvrebSi. 
wlis civ periodSi albedos sidideebis formirebaze 
gadamwyvet gavlenas axdens sezonuri Tovlis safaris 
xangrZlivoba. saqarTvelos dablobi raionebi wlis ci-
vi periodis ganmavlobaSi xasiaTdebian albedos aram-
dgradi mniSvnelobebiT. wlis gardamaval periodSi 
(gazafxuli da Semodgoma) aRiniSneba  albedos mniSvne-
lobebis mkveTri ryevebi. calkeul wlebSi albedos 
mkveTri ryevadobis periodebis xangrZlivoba damoki-
debulia myari naleqebis raodenobaze, haeris tempera-
turaze, dacemuri radiaciis sidideze,  adgilis orog-
rafiul faqtorebze damokidebulebiT AfarTo 
zRvrebSi icvleba, ris Sedegad SesaZlebelia albedos 
sidideebis mniSvnelovani gadaxrebi misi saSualo  si-
dideebisagan.  

Tovlis safaris specifikuri reJimi sxvadasxva ab-
solutur simaRleze orografiaze damokidebulebiT 
TamaSobs mTavari faqtoris rols, romelic gansaz-

Rvravs mTian raionebSi mA -s wliur msvlelobas.  

mTian raionebSi H-is zrdis SemTxvevaSi mdgradi Ta-
ovlis safaris arsebobis da albedos maRalm invSnelo-
bebis periodi saSualod matulobs. Tu saqarTvelos 
dablob raioneSi albedos maqsimaluri mniSvnelobebis 
periodi Seadgens saSualod 1 Tves maRalmTian raio-
nebSi ki, magaliTad mm yazbegze igi aRwevs 10 Tves da 
mets.  

mA -is saSualo mravalwliuri sididis damokidebu-

leba adgilis absolutur simaRleze H, analitikurad 
warmoidgineba meore rigis parabolebis saxiT (52): 
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21.33.00.23 HHA ++=m                            (7.1) 

 
analogiurad warmoidgineba A-s saSualo mraval-

wliuri mniSvnelobebis damokidebuleba H-ze zamTris 
da wlis civi periodebisaTvis: 

zamTari  
205.07.1307.30 HHA ++=m                     (7.2) 

weliwadis civi periodi 
23.06.88.30 HHA ++=m                         (7.3) 

H-is zrdisas 0-1.5km zRvrebSi  gazafxulze da 0-2 km 

zRvrebSi Semodgomaze mA -s sidideebi izrdebian mxo-

lod 2-3%-iT. 1.5-4.0 km. zRvrebSi gazafxulze da 2.0-4.0 

km zRvrebSi Semdogomaze mA  saSualod izrdeba 54-

47%-iT  Sesabamisad. )(HfA =m  damokidebuleba 0-1.5 

da 0-2.0 km. diapazonTa simaRleebisaTvis am sezonebi-
saTvis analitikurad warmoidgineba wrfivi funqcie-
bis, xolo 1.5-4.0 da 2.0-4.0 km. simaRleTa diapazonebi-
saTvis Sesabamisad meore rigis parabolebis saxiT.  

HA 33.10.22 +=m                                (7.4) 

gazafxuli 0-1.5 km 
Semodgoma 0-2.0 km 

HA += 0.21m                                     (7.5) 

gazafxuli 1.5-4.0 km 
20.80.297.67 HHA +−=m                     (7.6) 

Semdogoma 2.0-4.0 km 
20.80.261.48 HHA +−=m                    (7.7) 

qvefenili zedapiris mier areklili radiaciis R 
Tviuri da wliuri jamebi samxreTis orientaciis fer-
dobebisaTvis mowmendili cis da saSualo Rrubliano-
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bis pirobebSi gamoTvlili iqna maTze dacemuli radia-
ciis sidideebis gamravlebiT albedos saSualo mniS-
vnelobebze Tvis, wlis sezonis da weliwadis ganmavlo-
baSi mocemul absolutur simaRleze, xolo STanTqmu-
li radiaciis sidideebi gamoTvlili qna formuliT: 

)1( AQQ −Σ=Σ S                                       (7.8) 

aqve avRniSnavT, rom saqarTvelos teritoriisaT-
vis horizontaluri zedapirisaTvis saSualo Rruila-
nobis pirobebSi Cveni monacemebis Tanaxmad (52)  damo-

kidebuleba )(HfQ =Σ S  analitikurad warmoidgineba 

meore rigis parabolas saxiT: 
20.53.69.91 HHQ −+=Σ S                            (7.9) 

am damokidebulebaSi H gamosaxulia km-Si, xolo 

SwQΣ  kkal/sm2-Si. 

SwQΣ  vertikaplur igradienti saqarvelosaTvis 

tolia 0-1 km simaRleTa diapazonSi 0.1, 1-2km-0.9, 2-3km -
1.9, 3-4 km -2.9kkal/sm2weli 100 m. simaRleze.  0-1 km si-
maRleTa intervalSi vertikaluri gradienti dadebi-

Tia. simaRlis am monakveTSi SwQΣ  -s Semcirebis nac-

vlad  danarCeni simaRleebisagan gansxvavebiT aRiniS-

neba SwQΣ -s sidideebis zrda.  

zemoT dadgenili iqna ferdobebze mzis pirdapiri 

radiaciis wliuri jamebis fwSΣ  damokidebuleba adgi-

lis absolutur simaRleze samxreTis orientaciis  
ferdobebisaTvis, romelTa daxrilobis kuTxe - α ic-
vleba 0-900-is diapazonSi. horizontaluri zedapiris 
SemTxvevaSi 

265.09.210.130 HHS −+=Σ fw                (7.10) 
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010=α  ferdobis SemTxvevaSi  
275.06.219.142 HHS −+=Σ fw              (7.11) 

 
020=α   

297.036.2107.156 HHS −+=Σ fw                (7.12) 

 
030=α   

232.250.119.165 HHS ++=Σ fw                  (7.13) 

 
040=α  

242.250.114.168 HHS ++=Σ fw                 (7.14) 

 
050=α  

298.346.44.169 HHS ++=Σ fw                  (7.15) 

 
060=α  

266.224.85.161 HHS ++=Σ fw                 (7.16) 

 
070=α  

291.42.151 HS +=Σ fw                          (7.17) 

 
080=α  

225.592.131 HS +=Σ fw                         (7.18) 

 
090=α  

201.43.116 HS +=Σ fw                             (7.19) 
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samxreTis orientaciis ferdobebze mzis pirdapiri 
radiaciis STanTqmuli sidideebi weliwadis ganmavlo-
baSi mowmendili cis pirobebSi gamoTvlili iqna Semde-
gi gamosaxulebidan: 

horizontaluri zedapiris SemTxvevaSi 

( )[ ]22 1.373.30.23165.0

9.210.130

HHH

HS

+−−

−+=Σ fw
                   (7.20) 

sadac H icvleba 0-4km simaRleTa diapazonSi.  
aseve samxreTis orientaciis ferdobebis SemTxvevaSi 

2
SwSΣ -s sidideebi gamoiTvleba daxrilobis kuTxis 

fiqsirebuli mniSvnelobebisaTvis SwSΣ -s sidideebis 

(maTi Sesabamisi analitikuri gamosaxulebebis) CasmiT 

SwSΣ -s gamosaTvlel gamosaxulebaSi 

)1( ASS −Σ=Σ fwfw  magaliTad, rodesac 050=α  SwSΣ  ga-

moTvlebi Semdegi gamosaxulebidan: 

( )[ ]2

2

1.33.00.231

)98.346.44.169(

HH

HHS

+−−

++=Σ fw
               (7.21) 

sadac H icvleba  aseve 0-4km simaRleTa diapazonSi. am 
formulebSi qvefenilizedapiris albedos sidideebi 
mocemulia erTeulis nawilebSi. am meTodikiT gamoT-

vlili STanTqmuli radiaciis fwSΣ -s sidideebi mowmen-

dili cis SemTxvevaSi mocemulia cxril 31-Si. rogorc 
am cxrilSi mocemuli informaciis analizidan 

Cans fwSΣ -s sidideebi maqsimaluria 0-2 km simaRleTa 

diapazonSi, minimaluria 4 km simaRleze.  
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cxrili 31 

SwSΣ  mniSvnelobebi samxreTis orientaciis ferdobeb-

ze mowmendili cis SemxTvevaSi (kkal/sm2weli) 
 

α  gradusi H km  
0 10 20 30 40 

0 
1 
2 
3 
4 

100.0 
113.2 
111.8 
94.9 
59.2 

110.0 
121.0 
119.0 
100.4 
62.0 

121.0 
130.5 
126.5 
105.6 
64.7 

127.6 
127.0 
127.0 
110.6 
71.3 

129.5 
134.4 
131.4 
112.4 
72.4 

 
α  gradusi H km  
50 60 70 80 90 

0 
1 
2 
3 
4 

130.5 
131.5 
126.1 
109.3 
71.7 

124.2 
127.5 
122.7 
105.1 
67.8 

116.4 
105.5 
111.0 
98.1 
65.4 

101.6 
101.5 
99.1 
89.6 
61.7 

89.5 
89.0 
86.0 
76.6 
51.7 

 

nax. 24-ze moyvanili fK -s mniSvnelobebiT gamoT-

vlili iqna mzis pirapiri radiaciis Tviuri jamebis si-
dideebiT samxreTis orientaciis ferdobebze mowmen-
dili cis SemTxvevaSi. rogorc zemoT ukve iyo aRniSnu-

li, amave naxazze moyvanili fK -s mniSvnelobebiT gamo-

iTvlebian fwSΣ  sidideebi saSualo moRrublulobis 

pirobebSic. saSualo Rrublianobis pirobebSi mzis 
pirdapiri radiaciis wliuri jamebis damokidebuleba 
adgilis absolutur simaRleze kavkasiis teritorii-
saTvis  analitikurad analitikurad warmoidgineba (50) 
meore rigis parabolis saxiT: 

29.11.124.62 HHS I −+=Σ Rw                          (7.22) 
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es damokidebuleba SeiZleba gamoyenebuli iqnes sa-
qarTvelos teritoriisaTvisac, romelic warmoadgens 
kavkasiis teritoriis nawils. rogorc am formulidan 
Cans, adgilis absoluturi simaRlis zrdisas 0-4.5km. 

zRvrebSi ISRwΣ -s sidideebi izrdebian 62.4 kkal/sm2-dan 

82.6kkal/sm2-mde aqve unda aRiniSnos, rom es damokide-
buleba agebulia araratis vakisa da naxiCevanis  qvabu-
lis monacemebis gareSe, ramac mniSvnelovnad gazarda 
misi sizuste.  

samxreTis orientaciis ferdobebze qveffenili ze-
dapiris mier mzis pirdapiri radiaciis STanTqmuli si-
dideebi saSualo Rrublianobis pirobebSi weliwadis 
ganmavlobaSi gamoiTvlebian Semdegi gamosaxulebidan: 

)1( ASS −Σ=Σ SwSw                                (7.23) 

romelSic ferdobebis daxrilobis kuTxis sidide 
icvleba 0-900 zRvrebSi. (7.23) gamosaxulebis gamoyene-

biT gamoTvlili iqna SwSΣ  sidideebi absolutur si-

maRleze damokidebulebiT 0-4km. simaRleTa diapazon-
Si. Semdeg ki albedos A sidideebis gamosaTvleli ze-
moT moyvanili formuliT 

21.337.00.23 HHA +−=                        (7.24) 
gamoTvlili iqna qvefenili zedapiris albedos sa-

Sualo sidideebi mocemul absolutur simaRleze. 

cxril 32-Si moyvanili fK -s sidideebi. horizontalu-

ri zedapirisaTvis miRebuli I
RwSΣ  mniSvnelobebiT ga-

daTvlili iqna samxreT orientaciis ferdobebisaTvis 
daxrilobis kuTxis mocemuli mniSvnelobisaTvis 10 
toli intervaliT. weliwadis  ganmavlobaSi frdobebis 
mier STanTqmuli radiaciis sidideebi saSualo Rrub-
lianobis pirobebSi gamoTvlili iqna (7.23) gamosaxule-
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bis  saSualebiT. STSΣ  da  SwSΣ  sidideebi mocemulia 

cxril 31-Si. 
rogorc cxril 31-dan  Cans, saqarTvelos dablo ra-

ionebSi saSualo moRrublulobis pirobebSi,  samxre-
Tis orientaciis ferdobebze qvefenili zedapiris mi-
er STanTqmuli radiaciis wliuri jamebis  sitdideebi 
icvlebian 37.7-56.6 kkal/sm2 (kolxeTis vake dablobi), 
47.1-73.3 kkal/sm2 (qarTlis vake), 44.1-67.5 kkal/sm2 
(alaznis veli), 28.6-43.0kkal/sm2 (kavkasionis, mm yazbe-
gi). ferdobis   

cxrili 31 
STanTqmuli radiaciis sidideebi kkal/sm2 Tve 

Tve α , gra-
dusi I II III IV V VI 
10 
20 
30 
40 
50 
60 
70 
80 
90 

1.75 
1.80 
2.00 
2.10 
2.20 
2.20 
2.25 
2.25 
2.15 

1.45 
1.50 
1.60 
1.65 
1.70 
1.75 
1.75 
1.70 
1.65 

1.15 
1.20 
1.25 
1.25 
1.30 
1.25 
1.20 
1.10 
1.06 

0.90 
1.00 
1.10 
1.10 
1.10 
1.00 
1.00 
0.80 
0.70 

1.05 
1.00 
1.00 
0.90 
0.85 
0.80 
0.70 
0.60 
0.45 

1.00 
0.95 
0.95 
0.80 
0.75 
0.65 
0.50 
0.40 
0.25 

 
Tve α , gra-

dusi VII VIII IX X XI XII 
10 
20 
30 
40 
50 
60 
70 
80 
90 

1.00 
0.90 
0.85 
0.85 
0.75 
0.70. 
0.60 
0.50 
0.30 

1.10 
1.10 
1.05 
1.00 
0.95 
0.85 
0.75 
0.60 
0.50 

1.15 
1.20 
1.20 
1.25 
1.15 
1.10 
1.00 
0.85. 
0.75 

1.30 
1.40 
1.50 
1.60 
1.60 
1.55 
1.50 
1.45 
1.30 

1.42 
1.60 
1.70 
1.80 
1.90 
1.95 
1.90 
1.87 
1.80 

1.65 
1.90 
2.15 
2.35 
2.50 
2.68 
2.65 
2.55 
2.40 
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cxrili 32 
samxreTis orientaciis ferdobebze qvefenili zedapi-

ris mier STanTqmuli radiaciis Tviuri SwSΣ jamebis 

sidideebi saSualo Rrublianobis pirobebSi, kkal/sm2 

 

Tve gradusi 
α  I II III IV V VI VII 
1 2 3 4 5 6 7 8 
 m/m yazbegi 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

1.2 
2.1 
2.3 
2.4 
2.6 
2.7 
2.7 
2.7 
2.7 
2.6 

1.7 
2.4 
2.6 
2.6 
2.8 
2.9 
3.0 
3.0 
2.9 
2.7 

2.2 
2.6 
2.7 
2.8 
2.8 
2.9 
2.8 
2.7 
2.4 
2.4 

2.4 
2.2 
2.4 
2.7 
2.7 
2.7 
2.4 
2.4 
2.0 
1.7 

3.0 
3.1 
3.0 
2.9 
2.7 
2.6 
2.4 
2.1 
1.8 
1.4 

4.2 
4.2 
4.0 
3.9 
3.3 
3.1 
2.7 
2.1 
1.7 
1.2 

6.6 
6.6 
5.9 
5.5 
5.3 
4.9 
4.6 
4.0 
3.2 
1.9 

 anaseuli, kolxeTis dablobi 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

1.5 
2.6 
2.8 
3.0 
3.1 
3.6 
3.6 
3.7 
3.7 
3.5 

1.7 
2.4 
2.5 
2.7 
2.8 
2.9 
3.0 
3.0 
2.9 
1.7 

3.3 
3.8 
4.0 
4.1 
4.1 
4.4 
4.1 
4.0 
3.7 
5.4 

5.0 
4.5 
5.0 
5.5 
5.5 
5.6 
4.6 
4.5 
4.0 
3.5 

6.3 
6.6 
6.3 
6.2 
5.7 
5.5 
5.1 
4.4 
3.8 
2.8 

6.8 
6.8 
6.5 
6.4 
5.4 
5.3 
4.4 
3.4 
2.7 
2.0 

5.4 
5.4 
4.8 
4.6 
4.3 
4.0 
3.8 
3.2 
2.7 
1.6 

 cxakaia, kolxeTis dablobi 
0 
10 
20 
30 
40 

1.4 
2.4 
2.6 
2.7 
2.9 

1.7 
2.4 
2.5 
2.7 
2.8 

3.2 
3.6 
3.8 
3.9 
3.9 

4.8 
4.4 
4.8 
5.3 
5.4 

6.6 
6.9 
6.6 
6.4 
5.9 

7.7 
7.7 
7.3 
7.2 
6.2 

6.2 
6.2 
3.7 
5.2 
5.0 
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50 
60 
70 
80 
90 

3.0 
3.0 
3.1 
3.1 
3.0 

2.9 
3.0 
3.0 
2.9 
2.7 

4.1 
3.9 
3.8 
3.5. 
3.3 

5.4 
4.8 
4.8 
3.9 
3.4 

5.6 
5.2 
4.6 
3.9 
3.0 

5.8 
5.2 
3.9 
3.1 
2.3 

4.6 
4.3 
3.7 
3.0 
1.9 

 skra, Sida qarTli 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

1.6 
2.7 
3.0 
3.1 
3.3 
3.5 
3.5 
3.5 
3.5 
3.3 

2.2 
3.0 
3.2 
3.5 
3.5 
3.7 
3.8 
3.8 
3.7 
3.5 

3.8 
4.4 
4.6 
4.8 
4.8 
5.0 
4.8 
4.6 
4.2 
4.0 

5.6 
5.1 
5.6 
6.2 
6.2 
6.2 
5.6 
5.5 
4.5 
3.9 

7.4 
7.8 
7.4 
7.2 
6.6 
6.4 
5.9 
4.6 
3.6 
2.8 

5.2 
9.2 
8.7 
8.5 
7.4 
6.9 
5.9 
4.6 
3.6 
2.8 

9.4 
9.3 
8.4 
8.0 
7.6 
7.0 
6.6 
5.6 
4.7 
2.8 

 walka, samxreT mTianeTi 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

1.8 
3.1 
3.4 
3.6 
3.7 
3.8 
3.8 
4.1 
4.1 
3.8 

2.4 
3.4 
3.6 
3.8 
3.9 
4.0 
4.2 
4.2 
4.1 
3.8 

3.1 
3.6 
3.8 
3.9 
3.9 
4.1 
3.9 
3.8 
3.5 
3.3 

4.6 
4.2 
4.6 
5.1 
5.1 
5.2 
4.6 
4.6 
3.7 
3.3 

5.8 
6.1 
5.8 
5.7 
5.2 
5.0 
4.6 
4.0 
3.4 
2.6 

7.3 
7.3 
6.5 
6.8 
5.8 
5.4 
4.7 
3.7 
2.9 
2.2 

7.4 
7.4 
6.6 
6.2 
5.9 
5.5 
5.1 
4.4 
3.6 
2.2 

 Tbilisi 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

1.5 
2.6 
2.9 
3.0 
3.2 
3.4 
3.4 
3.4 
3.4 
3.3 

2.1 
3.0 
3.2 
3.4 
3.5 
3.6 
3.7 
3.7 
3.6 
3.4 

3.8 
4.4 
4.5 
4.4 
4.8 
4.9 
4.8 
4.5 
4.2 
3.9 

5.2 
4.8 
5.2 
5.7 
5.8 
5.9 
5.2 
5.2 
4.2 
3.7 

7.2 
7.5 
7.2 
7.1 
6.5 
6.2 
5.7 
5.1 
4.4 
3.3 

9.1 
9.0 
8.6 
8.4 
7.2 
6.8 
5.9 
4.5 
3.6 
2.7 

9.0 
9.0 
8.1 
7.6 
7.2 
6.7 
6.3 
4.7 
4.5 
2.7 
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 soxumi, afaxeTis zRvispireTi 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

1.2 
2.2 
2.3 
2.5 
2.6 
2.7 
2.7 
2.8 
2.8 
2.6 

1.8 
2.5 
2.6 
2.8 
2.9 
3.0 
3.1 
3.1 
3.0 
2.8 

3.4 
3.9 
4.1 
4.2 
4.2 
4.4 
4.2 
3.9 
3.7 
3.5 

4.7 
4.2 
4.7 
5.2 
5.2 
5.2 
4.7 
4.6 
3.8 
3.3 

6.2 
6.5 
6.2 
6.0 
5.5 
5.3 
4.9 
4.3 
3.7 
2.8 

8.3 
8.3 
7.9 
7.7 
6.6 
6.2 
5.4 
4.1 
3.3 
2.4 

7.9 
7.9 
7.1 
6.7 
6.4 
5.9 
5.5 
4.7 
3.9 
2.4 

 Telavi, alaznis veli 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

1.6 
2.8 
3.0 
3.2 
3.3 
3.5 
3.5 
3.6 
3.6 
3.4 

2.4 
3.4 
3.6 
3.9 
4.0 
4.2 
4.2 
4.2 
4.1 
3.9 

4.0 
4.6 
4.8 
5.0 
5.0 
5.2 
5.0 
4.8. 
4.4 
4.2 

5.1 
4.7 
5.2 
5.8 
5.8 
5.8 
5.2 
5.1 
4.2 
3.6 

6.8 
7.1 
6.8 
6.6 
6.1 
5.8 
5.5 
4.8 
4.1 
3.1 

8.4 
8.4 
8.0 
7.8 
6.7 
6.3 
5.4 
4.0 
3.4 
2.5 

8.7 
8.7 
7.8 
7.4 
7.0 
6.5 
6.1 
5.2 
4.3 
2.6 

 

 

Tve gradusi 
α  VIII IX X XI XII wel 

1 9 10 11 12 13 14 
 m/m yazbegi 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

6.2 
6.8 
6.6 
6.5 
6.2 
5.9 
5.2 
4.6 
3.7 
3.0 

3.3 
3.8 
3.9 
4.0 
4.1 
3.8 
3.6 
3.3 
2.8 
2.2 

2.8 
3.6 
3.9 
4.2 
4.3 
4.4 
4.3 
4.1 
4.0 
3.6 

1.4 
2.0 
2.3 
2.5 
2.6 
2.7 
2.8 
2.7 
2.7 
2.6 

1.4 
2.3 
2.6 
2.9 
3.2 
3.4 
3.7 
3.6 
3.5 
3.3 

36.4 
41.7 
42.2 
43.0 
42.6 
42.0 
40.2 
37.3 
33.4 
28.6 
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 anaseuli, kolxeTis dablobi 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

6.0 
6.6 
6.5 
6.3 
6.0 
5.7 
5.1 
4.5 
3.6 
3.0 

4.5 
5.1 
5.3 
5.4 
5.5 
5.1 
4.9 
4.4 
3.7 
3.1 

3.6 
4.7 
5.0 
5.4 
5.5 
5.8 
5.5 
5.4 
5.2 
4.7 

2.0 
3.1 
3.6 
3.7 
3.9 
4.1 
4.3 
4.1 
4.1 
3.9 

1.7 
4.0 
3.3 
3.6 
3.9 
4.2 
4.5 
4.5 
4.3 
4.0 

47.8 
55.6 
55.6 
56.9 
55.7 
56.1 
52.8 
49.1 
44.4 
40.2 

 cxakaia, kolxeTis dablobi 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

5.5 
6.1 
6.0 
5.8 
5.5 
5.2 
4.1 
4.2 
3.3 
2.8 

4.9 
5.7 
5.8 
6.0 
6.2 
5.8 
5.4 
4.9 
4.2 
3.4 

3.6 
4.6 
5.0 
5.3 
5.6 
5.7 
5.6 
5.3 
5.2 
4.6 

1.9 
2.7 
3.0 
3.2 
3.4 
3.6 
3.7 
3.6 
3.6 
3.5 

1.3 
2.3 
2.5 
2.9 
3.1 
3.3 
3.6 
3.6 
3.4 
3.1 

48.8 
55.0 
53.6 
56.6 
59.9 
55.0 
52.4 
48.5 
43.1 
37.0 

 skra, Sida qarTli 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

9.0 
9.8 
9.7 
9.4 
9.0 
8.5 
7.6 
6.7 
5.4 
4.5 

7.2 
8.3 
8.5 
8.7 
9.0 
9.3 
7.9 
7.2 
6.1 
5.1 

4.4 
5.8 
6.2 
6.6 
6.9 
7.1 
6.9 
6.6 
6.5 
5.8 

2.4 
3.3 
3.8 
4.0 
4.3 
4.5 
4.6 
4.5 
4.4 
4.3 

1.5 
2.5 
2.9 
3.3 
3.6 
3.8 
4.1 
4.0 
3.5 
3.7 

63.5 
71.2 
72.0 
73.3 
72.2 
70.9 
61.2 
61.8 
54.5 
47.1 

 walka, samxreT mTianeTi 
0 
10 
20 
30 
40 

6.7 
7.4 
7.3 
7.0 
6.7 

4.8 
5.5 
5.7 
5.8 
6.0 

3.5 
4.6 
5.0 
5.3 
5.4 

1.9 
2.7 
3.0 
3.2 
3.4 

1.4 
2.4 
2.7 
3.1 
3.2 

50.7 
57.7 
58.4 
59.5 
58.2 
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50 
60 
70 
80 
90 

6.4 
5.8 
5.0 
4.0 
3.3 

5.5 
5.3 
4.8 
4.1 
3.4 

5.6 
5.4 
5.3 
5.1 
4.6 

3.5 
3.7 
3.5 
3.5 
3.4 

3.5 
3.8 
3.8 
3.6 
3.4 

57.5 
54.9 
51.2 
45.6 
39.3 

 Tbilisi 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

8.5 
9.3 
9.2 
8.9 
8.5 
8.0 
7.2 
6.3 
5.1 
4.2 

5.8 
6.7 
6.9 
7.0 
7.3 
6.7 
6.4 
5.8 
4.9 
4.1 

4.0 
5.2 
5.6 
5.9 
6.2 
6.3 
6.2 
6.0 
5.8 
5.2 

1.7 
2.4 
2.7 
2.8 
3.0 
3.1 
3.2 
3.2 
3.1 
3.0 

1.3 
2.2 
2.5 
2.9 
3.1 
3.3 
3.6 
3.6 
3.4 
3.2 

59.2 
66.3 
66.6 
67.1 
66.3 
64.9 
61.6 
56.0 
50.2 
43.0 

 soxumi, afaxeTis zRvispireTi 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

7.7 
8.4 
8.3 
8.1 
7.7 
7.2 
5.9 
5.8 
4.6 
3.9 

6.2 
7.2 
7.4 
7.6 
7.8 
7.2 
6.9 
6.2 
5.3 
4.4 

3.7 
4.9 
5.2 
5.6 
5.8 
5.9 
5.8 
5.6 
5.4 
5.9 

2.1 
2.9 
3.3 
3.5 
3.7 
3.9 
4.0 
3.9 
3.8 
3.7 

1.4 
2.2 
2.6 
2.9 
3.2 
3.4 
3.6 
3.6 
3.5 
3.2 

54.6 
61.1 
61.7 
63.1 
61.6 
60.3 
56.7 
52.6 
46.8 
39.9 

 Telavi, alaznis veli 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

8.0 
8.7 
8.6 
8.4 
8.0 
7.6 
6.8 
5.9 
4.3 
4.0 

5.8 
6.7 
6.9 
7.1 
7.3 
6.7 
6.4 
5.8 
5.0 
4.1 

3.7 
4.8 
5.2 
5.6 
5.8 
6.0 
5.8 
5.8 
5.5 
4.8 

2.1 
3.0 
3.4 
3.6 
3.9 
4.0 
4.2 
4.0 
4.0 
3.9 

1.7 
2.7 
3.2 
3.5 
3.9 
4.1 
4.4 
4.4 
3.8 
4.0 

58.3 
65.6 
66.54 
67.9 
66.8 
65.9 
62.5 
57.6 
51.2 
44.1 
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daxrilobis kuTxis  cvlilebisas 0-300 —is far-

glebSi  SwSΣ -s sidide izrdeba da aRwevs maqsimums ro-

desac 030=α , 30-900-is daxrilobis ferdobebze 

SwSΣ α -\s zrdisas monotonurad mcirdeba da aRwevs 

minimums, rodesac 090=α . SwSΣ -s sidideebis cvlile-

bebis kanonzomierebebi ferdobis daxrilobis kuTxis 
sididis cvlilebebze damokidebulebiT identuria, 
rogorc dablobi aseve mTiani (walka) da maRalmTiani 
(yazbegi) raionebisaTvis. mTian da maRalmTian raioneb-
Si sezonuri Tovlis safaris didi xangrZilvobis Sede-

gad fwSΣ -s sidideebi naklebia identuri daxrilobis 

ferdobebisaTvis, romlebic ganlagebulia dablob ra-
ionebSi.  maT Soris sxvaobebis  sidideebi meryeoben 
11.0-14.1 kkal/sm2-is zRvrebSi. dablob raionebSi iden-

turi daxrilobis ferdobebisaTvis fwSΣ -s maqsimalu-

ri sidideebi aRiniSnebian qarTlis vakeze,  minimaluri 
kolxeTis dablobSi. saqarTvelos Savi zRvis sanapiro 
zolSi samxreTidan CrdiloeTisapken mimarTulebiT 

ferdobebze fwSΣ -s sidideebi matuloben saero Rrub-

lianobis Semcirebis Sedegad, rac Cans fwSΣ -s anaseu-

lis da senakis sidideebis Sedarebidan soxumSi miRe-
bul Sesabamis sidideebTan, sadac isini sagrZnoblad 
izrdebian.  mowmendili cis SemTxvevaSi aRiniSngeba 

STSΣ  da SwSΣ -is zrda, rogorc dablob, ise mTian raio-

nebSi.  
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cxrili 32 
 

samxreTis orientaciis ferdobebze STanTqmuli 

radiaciis Tviuri STSΣ  da wliuri SwSΣ  jamebis sidi-

deebi mowmendili cis pirobebSi, kkal/sm2 
 

Tve gradusi 
α  I II III IV V VI VII 
1 2 3 4 5 6 7 8 
 m/m yazbegi 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

2.5 
4.3 
4.7 
5.0 
5.2 
5.4 
5.4 
5.6 
5.6 
5.3 

3.4 
4.8 
5.1 
5.2 
5.7 
5.8 
6.0 
6.0 
5.8 
5.5 

4.9 
5.6 
5.8 
6.1 
6.1 
6.3 
6.1 
5.8 
5.4 
3.8 

5.7 
5.1 
5.7 
6.3 
6.3 
6.4 
5.7 
5.6 
4.6 
4.0 

7.9 
8.3 
7.9 
7.8 
7.1 
6.8 
6.3 
5.5 
4.8 
3.6 

11.8 
11.8 
11.2 
11.0 
9.5 
8.9 
7.7 
5.9 
4.7 
3.5 

17.2 
17.2 
15.5 
14.6 
14.0 
12.9 
12.0 
10.3 
8.6 
5.2 

 senaki 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

4.0 
7.1 
7.6 
8.1 
8.5 
8.9 
8.9 
9.1 
9.1 
8.6 

5.0 
7.1 
7.6 
8.0 
8.3 
8.6 
8.8 
9.8 
8.6 
8.0 

9.2 
10.6 
11.0 
11.5 
11.5 
11.9 
11.5 
11.0 
10.1 
9.6 

11.5 
10.4 
11.5 
12.7 
12.8 
13.0 
11.5 
11.5 
9.2 
8.1 

14.5 
15.2 
14.5 
14.2 
13.0 
12.5 
11.6 
10.0 
8.7 
6.6 

14.5 
14.5 
13.8 
13.4 
11.5 
10.8 
9.4 
7.2 
5.8 
4.3 

13.3 
13.3 
11.9 
11.1 
10.8 
9.9 
9.3 
8.0 
6.6 
4.0 
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Tve gradusi 

α  VIII IX X XI XII wel 

1 9 10 11 12 13 14 
 m/m yazbegi 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

16.1 
17.7 
17.4 
17.0 
16.1 
15.3 
13.7 
12.1 
9.6 
8.1 

8.7 
10.1 
10.4 
10.6 
10.9 
10.1 
9.6 
8.7 
7.4 
6.1 

5.0 
6.6 
7.0 
7.6 
7.8 
8.1 
7.8 
7.6 
7.3 
6.6 

2.8 
4.0 
4.6 
4.8 
5.1 
5.4 
5.5 
5.4 
5.3 
5.1 

2.5 
4.1 
4.8 
5.4 
5.8 
6.3 
6.7 
6.7 
6.4 
6.0 

84.8 
97.2 
99.2 
101.8 
100.7 
100.2 
95.8 
89.5 
80.5 
68.2 

 senaki 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

11.4 
12.6 
12.3 
11.9 
11.4 
10.2 
9.7 
8.6 
6.9 
5.7 

9.4 
10.9 
11.2 
11.4 
11.8 
10.9 
10.3 
9.4 
8.0 
6.6 

7.4 
9.6 
10.3 
11.1 
11.4 
11.9 
11.1 
11.1 
10.7 
9.6 

4.9 
6.9 
7.7 
8.3 
8.7 
9.3 
9.5 
9.3 
9.1 
8.7 

3.8 
6.2 
7.2 
8.1 
8.9 
9.5 
10.1 
10.0 
9.6 
9.0 

109.3 
125.4 
128.1 
132.2 
130.3 
129.0 
123.7 
116.0 
104.4 
90.8 
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daskvna 

 

mzis radiaciis intensivobis Sefasebis procesSi 
sadguris zRvis donidan simaRlis faqtoris gasaTva-
liswineblad meteoroloiguri sadgurebiT sabWoTa 
kavSiris masStabiT dajgufda 11 zonad zRvis donidan 
300 metriani simaRlis bijiT. 

pirvel nulovan zonaSi Sevida yvela is sadguri, 
romelic ganlagebuli iyo 300 metrze qveviT, xolo me-
10 zonaSi Sevida 3000 metrze meti simaRlis mqone sad-
gurebi. sul ganxiluli iyo 3222 meteorologiurisa da 
postis maT Soris 228 aqtinometriuli sadguris mona-
cemebi. aqedan 185 sadguri  saqarTvelos teritoriazea 
ganlagebuli, maT Soris 8 aqtinometriuli sadguria.  

sadgurebis dajgufeba zonebad 300 metriani bijiT 
Sesrulebuli iyo Semdegi martivi gamosaxulebiT. 

)1(30010
0 KH i +≤≈m  sadac )100( ≤K am gamosaxulebaSi  mH  

aris zRvis donidan simaRleTa zonebis Sua mniSvnelo-
bebi (150, 300, 450,... da a.S.) gamosaxulebaSi i  simaRleTa 
zonis nomeria. \K ki zonis maformirebeli ricxvia. 

Seswavlilia sadgurebis zRvis donidan ganlagebis 
Taviseburebebi da kanonzomieroeba. dadginda, rom igi 
hiperboluri tipis Semdegi saxis xarisxovani funqci-

aa. 94.34226.8486.375 1 −−= − HHN , romelSic  N aris me-
teorologiuri sadgurebisa da postebis ricxvi. H 
zRvis donidan simaRleTa zonis Sua mniSvneloba.,  Sro-
maSi dasmuli amocanebis gadasawyvetad (helioenerge-
tikuli resursebis detalizacia) SemuSavebulia meTo-
dika, romelic gamosadegia ara marto saqarTvelosaT-
vis, aramed yofili sabWoTa kavSiris teritoriisTvi-
sac, romlis meSveobiTac sxivisadmi normalur sib-
rtyeSi mzis  pirdapiri radiaciis Sesaxeb arsebuli in-
formacia 10-15-jer izrdeba.  
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ganxilulia mzis pirdapiriradiaciis intensivobis 
S — sididis gamoTvlis sami varianti aqtinometriuli 
dakvirvebebis vadebze: 9.30, 12.30 da 15.30; 

1) funqcionaluri kavSiri )(Ρ= fS , sadac P mowmen-
dili cis mdgomareobis albaTobaa. am variantis dade-
biTi mxarea S sididis gamoTvlis maRali sizuste (saSu-
alo kvadratuli colmileba ar aRemateba 04.0± -s)   
damxmare gantolebaTa sistemas Semdegi cxadi saxe 

aqvs: KPaS ii +=  ( 12,.........2,1=i ). variantis uaryofiTi 

mxarea sxvadasxva atmosferuli masebis (mis sxvadasxva 
simaRlisas wlis ganmavlobaSi) S sididis gamosaTvle-
li damxmare gantolebebis simravle; 

atmosferuli masis gaTvaliswinebiT (P   argumen-
tis mP / -iT SecvliT) )/( mPfS = funqciis sam wrfiv 
ubnad gayofa: 

a) ;15.0/ ≤mP  b) 00.1/15.0 ≤≤ mP  g) 00.1/ fmP  

damxmare gantolebaTa cxadi saxea )/( mPKaS iii += , 

( 3,2,1=i ). meore variantiT miRebuli S sididis gamoT-

vlis sizuste TiTqmis SenarCunebulia ( 05.0±=sδ ) da 

nacvlad  12 damxmare gantolebisa, vsargeblobT sami 
gantolebiT; 

3) mesame variantiT S sididis gamosaTvleli dam-
xmare gantolebebis sistema dayvanilia erTaderT gan-

tolebamde nmaPS /= . amave dros gSamoTvlis cdomi-
leba ar aRemateba im dones, rac aucilebelia da sakma-
risia mzis energetikuli danadgarebis adgilmdebare-

obis SesarCevad ( 08.0±=sδ ). 

Tbilisis aqtinometriuli sadguris 1928-1991 wle-
bis monacemebis analiziT dadginda, rom drois am mo-
nakveTSi mzis pirdapiri radiaciis intensivobam iklo 
daaxlovebiT 0,26 kka/sm2wT-iT. es naTlad migvaniSnebs 
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atmosferos gamWvirvalobi Semcirebaze misi gaWuWyia-
nebis Sedegad bolo aTwleulebSi.  

calke aris ganxiluli mzis radiaciis intensivobis 
gamosaTvleli gantolebebis cdomilebebi da ZiriTadi 
statistikuri momentebi. dakvirvebebis 9.30 vadaze S-is 
saSualo kvadratuli gadaxrebis (δ )  maqsimumi 0.12-is 

tolia, xolo saSualo kvadratuli cdomileba sδ  0.8-s 

ar aRemateba. saSualo ariTmetikulis standartuli 
cdomileba ki 0.05-is tolia. dakvirvebis sam vadaze 
(9.30, 12.30 da 15.30) variaciis koeficienti icvleba 0.18-
dan -0.22-mde asimetriis koeificenti ki 0.15-dan 0.10-
mde, xolo eqscesi -138-dan — 1.50 mde.  

rogorc aRiniSna, SromaSi dadgenilia mzis pirdapi-
ri radiaciis intensivobasa (sxivisadmi normalur da 
horizontalur sibrtyeSi) da mowmendili cis mdgoma-
reobis albaTobas Soris kavSirebi saqarTvelos  aqti-
nometriuli sadgurebis qselisaTvis 0.0-3.7km simaRle-
Ta diapazonSi. miRebuli kavSirebi safuZvlad daedo 

TSΣ  da ISTΣ -is gamoTvlebs saqarTvelos meteorolo-

giuri sadgurebis qselisaTvis, ramac saSualeba mog-
vca mniSvnelovnad gagvezarda radiaciuli balansis am 
mdgenelebis informatiuloba saqarTvelos terito-
riisaTvis. amaRlda helioenergetikuli kadastris in-
formatuloba da detalizacia.  

kvlevis procesSi gamoyenebuli iqna )( 20−= PfS  da 

)( 20−= PfS I  damokidebulebebis analitikuri gamosaxu-

lebebi adgilis absolutur simaRleze damokidebule-
biT da sakvlevi punqtebis fizikur-geografiuli da 
klimaturi Taviseburebebis gaTvaliswinebiT.  

gamoTvlili Sedegebis analizis safuZvleze Sefa-
sebuli iqna teritoriis kompleqsuri helioenergeti-
kuli parametrebidan (maxasiaTeblebidan) erT-erTi 
mTavari parametris — mzis pirdapiri radiaciis droSi 
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da sivrceSi cvalebadobis ZiriTadi Taviseburebebi da 
misi energetikuli done.  

saqarTvelos teritoriisaTvis mzis radiaciis in-
tensivoba, rogorc sxivisadmi normalur, aseve hori-
zontalur sibrtyeebSi, adgilis absolutur simaRle-
ze damokidebulebiT mniSvnelovnad izrdeba weliwa-
dis ganmavlobaSi. garda amisa, maT SesamCnev cvlile-
bebs adgili aqvs dablob raionebSic notio subtropi-
kuli zonebidan naxevradudabno aridul zonebSi ga-

dasvlisas. weliwadis ganmavlobaSi S da IS  xasiaTde-
bian gansazRvruli wliuri msvlelobiT. amis Sedegad 
adgilis da wlis drois SerCeva TamaSoben did rols 
heliosistemebis (an danadgarebis) muSaobis efeqturo-
bis Sefasebis procesSi. vinaidan saqarTvelos mTago-
rian raionebSi adgilis absoluturi simaRlis zrdisas 
aRiniSneba mzis pirdapiri da jamri radiaciis nakade-
bis energetikuli simZlavris kanonzomieri mateba, ra-
sac gansazRvruli mniSvneloba eniWeba am raionebis he-
lioenergetikuli potencialis obieqturad Sefasebis 
procesSi. mzis sxivisadmi horizontalur sibrtyeSi 
mzis pirdapiri radiaciis gamoTvlili Tviuri da wli-
uri jamebis  Sedarebam dakvivrebis Sedegad miRebul 
jamebTan gviCvena, rom Tviuri jamebis sidideebs Soris 
gansxvaveba meryeobs ianvarSi -1.7+0.4; aprilSi -1.6+0.8; 
ivlisSi -1.7+0.4; oqtomberSi -1.4+1.2kkal/sm2-is far-
glebSi, miRebul mzis pirdapiri radiaciis intensivo-
bis mniSvnelobebs Soris gansxvavebi umniSvneloa: maT 
Soris saSualo kvadratuli gadaxris δ sidide, magali-
Tad, sadguri TelavisaTvis meryeobs 0.01-
0.03kal/sm2wT-is farglebSi. xolo danarCeni aqtino-
metriuli punqtebisaTvis (walka, smenaki, Tbilisi, ana-
seuli, soxumi) 0.02-0.03 kal/sm2wT-is farglebSi. mzis 
sxivisadmi normalur sibrtyeSi mzis pirdapiri radia-
ciis gamoTvlil da dakvirvebebis Sedegad miRebul 
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Tviur jamebs Soris gansxvaveba aseve umniSvneloa. 

)( 0SS g0d Σ−ΣΔ -is  sidideebi meryeoben weliwadis gan-

mavlobaSi Semdeg zRvrebSi: -2.9-(-2.3)skra; -2.9-(1.6) Te-
lavi; -0.1-(-0.9) Tbilisi; -1.0-(1.7) mm yazbegi. damokide-

bulebebi )(
00
ISfS dg Σ=Σ  mowmendili cisa  da saSualo 

Rrublianobis pirobebSi analitikurad warmoidgineba 
wrfivi funqciebis saxiT. amrigad, SemoCTavazebuli 
meTodikiT SesaZlebelia warmatebiT Catardes mzis 
pirdapiri radiaciis intensivobis da Tviuri (wliuri) 
jamebis sidideebis gamoTvla da arsebul helioenerge-
tikuli resursebis kadastrSi Setanili iqnes gansaz-
Rvruli koreqtivebi maTi detalizaciis mizniT.  

informaciis moculobis gazrdis mizniT jamuri 
radiaciis Tviuri jamebis sidideebis gamosaTvlelad 
gamoyenebuli iqna a. kotarias formula (29). parale-

lurad dadgenili iqna )(0 HfQ =ΣT  damokidebulebe-

bis saxeebi da gamoTvlili iqna jamebis vertikaluri 
gradientebis sidideebi da dadginda maTi maRlivi cva-
lebadobis kanonzomierebebi weliwadis ganmavlobaSi. 
am formuliT gamoTvlili saSualowliuri jamebi gan-
sxvavdebian dakvirvebebis Sedegad miRebuli saTanado 
jamebisagan saSualod 1.5%-iT. calkeul SemTxvevebSi 
eqstremaluri gadaxris sidideebi aRweven 7-8%-s. am 

formuliT gamoTvlili iqna RTQΣ -s sidideebi saqar-

Tvelos teritoriaze ganlagebuli 50 punqtisaTvis, 
maT Soris aragvis, alaznis, mtkvris, enguris xeobebi-

saTvis, RTQΣ -s sidideebis Sesaxeb saqarTvelos aqti-

nometriuli qselis monacemTan SedarebiT informacia 
gaizarda 6-jer da metad.  

(7)-Si mocemulia saqarTvelos helioenergetikuli 
resursebis teritoriuli ganawilebis ruka, romelze-
dac mocemulia oTxi zona: a,b,v,g. am rukaze zona a moi-
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cavs javaxeTis zegnis viwro samxreT-dasavleT nawils, 
zona b — javaxeTis  zegnis samxreT-dasavleTi nawilis 
CrdiloeT zols, v-s ganekuTvnebian kavkasionis da sa-
qarTvelos samxreTi mTianeTis Sua da maRali mTis rai-
onebis rukaze naCvenebi nawilebi, afxazeTis Savi zRvis 
sanapiros viwro zoli,qarTlis dablobi, alaznis veli, 
ivris zegani, Siraqis vake. g zonas ganekuTvneba saqar-
vTelos teritoriis danarCeni nawili, romelic Sedge-
ba fizikur-geografiulad (gipsometriulad) da kli-
maturi piroobebiT erTmaneTisagan mkveTrad gansxva-
vebuli iseTi raionebisagan, rogoricaa kolxeTis dab-
lobi, aWaris sanapiro zoli da mTlianad misi terito-
ria, suramis qedi,  samxreT saqarTvelos mTianeTis na-
wili (TrialeTis qedis nawili) aRmosavleT kavkasionis 
maRalmTiani raionebi. es raionebi mikuTvnilia helio-
energetikuli resursebis doniT nakleb perspeqtiul 
raionebs. mTiani raionebis mikuTvneba helioresurse-
biT e.w. naklebad perspeqtiul raionebs absoluturi 
simaRlis gauTvaliswineblad, romelic did gavlenas 
axdens mzis radiaciis energetikul doneze, saWiroebs 
gadasinjvas, radganac mTian da maRalmTian raioneSi 
arsebuli maRlivi energetikuli sartylebis erTi gan-
sazRvruli sididis energetikuli potencialis mqone 
zonisaTvis mikuTvneba fizikuri TvalsazrisiT (da 
TviT  kadastris parametrebis sidideebis gradaciebi-
dan gamomdinare) ar aris gamarTlebuli. rogorc Cveni 
gamoTvlebis Sedegebi gviCvenebs, saqarTvelos mTiani 
da maRalmTiani raionebis helioenergetikuli poten-
ciali adgilis absolutur simaRleze  da lokalur 
morfologiur pirobebze  damokidebulebiT mkveTrad 
icvleba, rac mizanSeuwonlad xdis misi erTi romelime 
zonis mikuTvnebas. faqtiurad am zonaSi adgili aqvs 
helioenergetikuli potencialis maxasiaTebeli Ziri-
Tadi parametrebis sidideebis saqarTvelos teritori-
aze arsebuli gradaciebis (romelTa sidideebiT xdeba 
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teritoriis helioenergoresursebiT daraioneba) yve-
la diapazons. rogorc aRiniSna, sakvlev mTagorian te-
ritoriaze mzis radiaciis Tviuri, wiluri jamebi da 
mzis naTebis xangrZlivoba ganicdian mniSvnelovan 
cvlilebebs, rogorc weliwadis ganmavlobaSi, aseve 
adgilidan adgilze. amitom aq adgilis da drois SerCe-
vas eniWeba didi mniSvneloba helioenergetikuli da-
nadgarebis maqsimaluri efeqturobis misaRebad maTi 
eqspluataciis procesSi. rac Seexeba orografiuli 
faqtorebis gavlenas Rrublianobis warmoqmnis proce-
sebze wlis Tbili periodis (V-X) ganmavlobaSi, aRsaniS-
navia is garemoebac, rom zogierT SemTxvevaSi (magali-
Tad, fionuri qarebi) igi ki ar auaresebs, aramed aum-
jobesebs helioenergiis realizaciis pirobebs.  

kavkasionis samxreTi 0-90 gradusis daxrilobis 
ferdobisaTvis (0-4km simaRleTa diapazonSi) dadgeni-
lia mzis pirdapiri radiaciis wliuri msvlelobis ka-
nonzomierebebi adgilis absolutur simaRleze damo-
kidebulebiT. am kanonzomierebebis gamoyeneba saqar-
Tvelos samxreT mTianeTis pirobebSi gamarTlebulia 
maTi ganedebis sidideebSi arsebuli umniSvnelo gan-
sxvavebiT. adgilis absoluturi simaRlis zrdis Sem-
TxvevaSi mzis pirdapiri radiaciis intensivoba da ja-
mebi (dRiuri, Tviuri, wliuri) izrdebian, rac dakavSi-
rebulia atmosferos optikuri sisqis, misi tenSemcve-
lobis da aerozolebiT gaWuWyianebis SemcirebasTan. 
aRsaniSnavia, rom wlis civ periodSi (XI-IV) mTian da ma-
RalmTian raionebSi samxreTis orientaciis kedlebi 
Rebuloben saSualod 3.5-4.0-jer met mzis pirdapir ra-
diacias vidre ivlisSi, rac sagrZnoblada micrebs ko-
munaluri da sxva daniSnulebis obieqtebis SemomzRu-
davi konstruqciebis (kedlebi, fanjrebi, saxuravi) mi-
er siTbos danakargebs.  

mowmendili cisa da saSualo Rrublianobis piro-
bebSi saqarTvelos mTiani raionebisaTvis dadgenilia 
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adgilis absoluturi simaRlis gavlenis Taviseburpe-
bebi samxreTisaken orientirebul ferdobebze mosuli 
mzis pirdapiriradiaciis sidideebze (intensivoba ja-
mebi) ferdobis daxrilobis kuTxis sidideze α damoki-
debulebiT samxreTis ferdobebze α -s zrdisas 0-500-
is zRvrebSi  mcirdeba minimumiT vertikalur ferdo-

bebze. mzis pirdapiri radiaciis wliuri jamebis - fwSΣ  

damokidebuleba adgilis absolutur simaRleze — H 
analitikurad warmoidgineba meore rigis parabolas 
saxiT. amave funqciis saxiT warmoidgineba damokidbu-

lebac )(αfS =Σ fw . 

dadgenilia mowmendili cisa da saSualo Rrublia-
nobis pirobebSi mzis pirdapiri radiaciis Tviuri ja-

mebis - fwSΣ  sidideebis samxreTis orientaciis fer-

dorbebidan horizontalur zedapirze (da piriqiT) ga-

damyvani koeficientis fK  sidideebi da maTi wliuri 

msvlelobis Taviseburebebi.  damokidebuleba 

)(αfK =f  warmodgenilia  meore rigis parabolis sa-

xiT. fK -s mniSvnelobebis gamoyenebiT iqna gamoTvli-

li fTSΣ  da fwSΣ -s sidideebi mowmendili cisa da saSu-

alo Rrublianobis pirobebSi samxreTis kedlebze sa-
qarTvelos aqtinometriuli sadgurebis (8 sadguri) 
qselisaTvis.  

mowmendili cisa da saSualo Rrublianobis piro-
bebSi qvefenili zedapiris mier samxreTis orientaciis 
ferdobebze STanTqmuli radiaciis sidideebze saqar-
Tvelos mTagoriani reliefis pirobebSi did gavlenas 
axdens adgilis absoluturi simaRle da sezonuri 
Tovlis safaris reJimi. STanTqmuli radiaciis wliuri 
jamebis sidideebi  saSualo Rrublianobis pirobebSi 
kolxeTis dablobze ferdobis daxrilobis kuTxis 
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cvlilebisas 0-30 gradusis farglebSi izrdebian 47.8 
kkal/sm2-dan 56.9kkal/sm2-mde, Semdgom ki 39-900-is far-
glebSi mcirdebian 56.9-dan 40.2 kkal/sm2-mde. kavkasio-

nis  pirobebSi (mm yazbegi) SwQΣ -s sidideebi 0-300)is 

farglebSi izrdebian 36.4-dan 43.0kkal/sm2-mde. miuxe-
davad radiaciis gacilebiT maRali energetikuli do-
nisa mm yazbegze, STanTqmuli radiaciis wliuri jame-
bis sidideebi identuri daxrilobis ferdobebisaTvis 
gacilebiT dabalia, vidre kolxeTis dablobze, rac ga-
mowveulia maRalmTian raionebSi sezonuri Tovlis sa-
faris arsebobis didi xangrZlivobiT da qvefenili ze-
dapiris albedos maRali mniSvnelobebiT weliwadis ci-
vi periodis ganmavlobaSi.  
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