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w i n a s i t y v a o b a  

 

soflis meurneobis, rogorc qveynisaTvis priorite-

tuli dargis warmatebiT ganviTarebas mniSvnelovanwi-

lad gansazRvravs agrometeorologiuri pirobebis da 

agroklimaturi resursebis racionaluri gamoyeneba da 

misi efeqturi marTva. 

sasoflo-sameurneo kulturebis mier garemo faqto-

rebisadmi moTxovnilebis TaviseburebaTa mecnierulad 

dasabuTebuli Seswavla,  warmoadgens agrometeorolo-

giis da agroklimatologiis ZiriTad mizans. aqedan ga-

momdinare, agrometeorologia swavlobs klimats da 

aminds soflis meurneobis praqtikuli moTxovnilebis 

gaTvalisinebiT, romelsac ar Seiswavlis soflis meur-

neobis mecnierebis arcerTi sxva dargi. 

zemoaRniSnulidan gamomdinare, 1991 wels gamoica sa-

xelmZRvanelo `agrometeorologia~ (avtorebi: prof. 

g.melaZe, s/m-is doqtori e.gogliZe), xolo 2008 wels m.me-

laZis mier momzadda da gamoica gadamuSavebuli da ganax-

lebuli saxiT `agrometeorologiis~ saxelmZRvanelo.  

winamdebare saxelmZRvanelo warmoadgens 2008 wels 

gamocemuli (avtori m.melaZe) saxelmZRvanelos ganaxle-

bul versias, romelic Sedgenilia moqmedi programis Se-

sabamisad. mas safuZvlad daedo bolo ori aTeuli wlis 

ganmavlobaSi m.melaZis mier sxvadasxva universitetebSi 

(agraruli universiteti, iv.javaxiSvilis Tbilisis sa-

xelmwifo universiteti, saqarTvelos teqnikuri univer-

siteti) agrometeorologia-agroklimatologiisa da mo-

mijnave sagnebSi wakiTxuli da adaptirebuli saleqcio 

kursebi.   

saxelmZRvaneloSi srulyofiladaa warmodgenili ag-

rometeorologiuri procesebis kvlevis Tanamedrove 

meTodebi, agrometeorologiuri elementebi da agrok-
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limaturi maCveneblebi, agrometeorologiuri progno-

zebis meTodebi.  aseve, ganixileba soflis meurneobisaT-

vis saSiSi meteorologiuri movlenebi (wayinva, gvalva, 

setyva, uxvi naleqebi da a.S.), agroklimaturi daraioneba 

da agrometeorologiuri dakvirvebebi Tbil da civ peri-

odebSi. saxelmZRvaneloSi mniSvnelovani yuradReba eT-

moba klimatis globaluri cvlilebis aspeqtebs da a.S.  

sasoflo-sameurneo kulturaTa zrda-ganviTarebas 

da mosavalis xarisxs ganapirobebs klimatis iseTi Ziri-

Tadi faqtorebi, rogorebic aris sinaTle, siTbo, wyali. 

aRniSnuli faqtorebi mosavlianobis gazrdis mizniT, 

gansazRvraven kulturebis gavrcelebis geografias, ag-

roteqnikuri RonisZiebebis Catarebis saWiroebas da va-

debs. es faqtorebi, warmoadgenen xangrZlivi periodis 

ganmavlobaSi geografiuli mdebareobiT Camoyalibebul 

kompleqss. 

miwaTmoqmedebis maRali kulturis fonze, mniSvne-

lovania amindis pirobebi, romelic troposferos qveda 

fenebSi fizikuri procesebis erTobliobas qmnis. amin-

dis xasiaTis ganmsazRvreli faqtorebi,  vegetaciis sxva-

dasxva fazaSi gansxvavebul gavlenas axdenen mcenareeb-

ze, amitom aucilebelia maTi am faqtorebis mimarT damo-

kidebulebis Seswavla. 

saSiSi meteorologiuri movlenebi: setyva, wayinvebi, 

gvalvebi, Zlieri qarebi da a.S., mniSvnelovan zians aye-

nebs soflis meurneobas, amitom am movlenebis winaaR-

mdeg brZolis meTodebis SemuSavebisaTvis saWiroa maTi 

gaTvaliswineba da rekomendaciebis SemuSaveba. saTanado 

mecnieruli codnis da gamocdilebis safuZvelze, Sesa-

Zlebelia garemo faqtorebze moqmedeba da maT winaaR-

mdeg Semarbilebeli RonisZiebebis gatareba, rac gamoi-

xateba mikroklimaturi pirobebis SeqmnaSi (kerZod, mor-

wyviTi da melioraciuli RonisZiebebis gatareba, daWao-
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bebuli niadagebis daSroba, qarsafari zolebis gaSeneba 

da sxva). mTeli rigi agroteqnikuri RonisZiebebis Cata-

reba, mosavlianobis amaRlebis mizniT, damokidebulia 

arsebuli teritoriis klimatze da amindis pirobebze, 

amitom klimats, mcenares da niadags Soris mWidro kavSi-

ri ganxiluli unda iyos erT mTlianobaSi, kompleqsu-

rad. amrigad, klimaturi da amindis pirobebis Sefaseba 

sasoflo-sameurneo produqciis warmoebis zrdis er-

TerTi saSualebaa. 

unda aRiniSnos, rom klimatis Seswavlas didi mniSvne-

loba aqvs, radgan misi gaTvaliswinebis gareSe mcenareTa 

geografiuli gavrceleba naklebad aris SesaZlebeli. 

soflis meurneobis mdgradi ganviTarebisaTvis aucile-

belia teritoriis agroklimaturi daraioneba, agreTve 

agrometeorologiuri prognozi, romelic soflis me-

urneobis momsaxureobis erTerT ZiriTad saxes warmoad-

gens. igi saSualebas iZleva efeqturad gamoviyenoT xel-

sayreli agroklimaturi pirobebi, davicvaT sasoflo-

sameurneo kulturebi ukanasknel periodSi gaxSirebuli 

saSiSi meteorologiuri movlenebisagan. 

bolo aTwleulebSi bunebrivi da anTropogenuri ze-

moqmedebis Sedegad Tanamedrove globalur klimatur 

cvlilebebs, SeiZleba mohyves sxvadasxva regionebis ga-

neduri ganlagebis da saboloo jamSi klimatis cvlile-

ba. aRniSnuli cvlileba Seqmnis warmoebis sruliad gan-

sxvavebul sistemas soflis meurneobaSi. klimatis mosa-

lodnel cvlilebasTan dakavSirebiT gardauval pirobas 

warmoadgens, am cvlilebis reJimis gaTvaliwineba. aqedan 

gamomdinare, unda dazustdes sasoflo-sameurneo kul-

turebis gavrcelebis zonebi da Setanili iqnas saTanado 

cvlilebebi. aRniSnuli axleburi midgoma soflis meur-

neobis dargis mimarT, gulisxmobs mis efeqturad mar-

Tvas da mdgradi ganiviTarebis SesaZleblobebis gazrdas 



 12 

(klimatgonivruli soflis meurneoba). igi iTvaliswi-

nebs klimaturi parametrebis mosalodnel cvlilebas da 

xels uwyobs iseTi fermeruli midgomebis danergvas, ro-

melic Seesabameba Secvlil pirobebs da uzrunvelyofs 

mosavlianobis zrdas. 

winamdebare saxelmZRvanelo miznad isaxavs amindis 

pirobebis da klimaturi resursebis efeqturad marTvis, 

mdgradi ganviTarebis SesaZleblobebis maqsimaluri ga-

movlenis Seswavlas. rac ganapirobebs agrarul seqtorSi 

problemebis axleburi midgomebiT gadaWras (klimatgo-

nivruli soflis meurneoba). agrometeorologiisa da ag-

roklimatologiis sakiTxebis gacnoba soflis meurneo-

bis momaval specialists xels Seuwyobs klimatisa da 

amindis pirobebis racionalurad gamoyenebaSi, uamindo-

bis winaaRmdeg aqtiur brZolaSi. igi SeZlebs  Seafasos 

da gaanalizos Tanamedrove klimatis cvlilebis Sedegad 

gamowveuli risk-faqtorebi da SeimuSavos saadaptacio 

da miTigaciuri RonisZiebebi. 

saxelmZRvanelos saxiT warmodgenili saleqcio kur-

sis aTviseba, students daexmareba gaacnobieros Tana-

medrove agrometeorologiisa da agroklimatologiis 

problemebi, rac gamoumuSavebs mas aRniSnuli sagnis 

profesiul unar-Cvevebs. garda amisa, Seswavlili masa-

lis gaazreba-gaanalizebaSi da miRebuli codnis TviTSe-

fasebaSi daxmarebas gauwevs saxelmZRvaneloSi Temebis 

Sesabamisad mocemuli `kiTxvebi TviTSefasebisaTvis”. 

saxelmZRvanelo gankuTvnilia bakalavriatisaTvis, 

Tumca mniSvnelovan daxmarebas gauwevs agraruli mimar-

Tulebis im magistrantebs da doqtorantebs (sxva specia-

lobis kursdamTavrebulebs), romlebsac bakalavriatSi 

ar aqvs gavlili agrometeorologiisa da agroklimato-

logiis safuZvlebi.  
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T a v i I 

  

agrometeorologiis roli soflis 

meurneobaSi 

 
1.1 agrometeorologiis sagani da misi ganviTarebis 

ZiriTadi etapebi 

 
agrometeorologia anu sasoflo-sameurneo meteo-

rologia aris mecniereba, romelic Seiswavlis meteoro-
logiur, klimatur da hidrologiur pirobebs soflis 
meurneobis warmoebis procesebTan da obieqtebTan ur-

TierTobaSi. igi Seiqmna XIX saukunis bolos.  
agrometeorologia geografiuli xasiaTis mecniere-

baa, radgan misi Seswavlis sagani klimati da amindia. igi 
mWidro kavSirSia soflis meurneobis sxvadasxva darg-

Tan. agrometeorogia swavlobs klimats da aminds sof-
lis meurneobisaTvis, rac ar Seiswavleba arcerTi sxva 
agraruli mecnierebis mier. maSasadame, agrometeoro-
logia Seiswavlis klimats da aminds soflis meurneobis 
praqtikuli moTxovnilebis gaTvaliswinebiT. 

agrometeorologiis ZiriTad mizania, xeli Seuwyos 
soflis meurneobas amindisa da klimaturi pirobebis ra-
cionalurad gamoyenebaSi, maRali da xarisxovani mosav-
lis misaRebad, agreTve maRalproduqtiuli mecxovele-
obis gansaviTareblad. 

agrometeorologia iZleva klimatisa da amindis gav-
lenis dasabuTebas sasoflo-sameurneo kulturebis 
zrda-ganviTarebaze da mosavlis produqtiulobaze, 
amuSavebs meteorologiuri faqtorebis araxelsayrel 
movlenebTan brZolis mecnierul meTodebs, awarmoebs 
sasoflo-sameurneo kulturebis agroklimatur daraio-
nebas, amindis sxvadasxva pirobebisaTvis iZleva rekomen-
daciebs agroteqnikis Catarebis uzrunvelsayofad da 
sxva.  
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agrometeorologia kavSirSia meteorologiasTan, 
klimatologiasTan, hidrologiasTan da sxva sabunebis-
metyvelo mecnierebebTan.  

meteorologia - Seiswavlis atmosferos fizikur 
Tvisebebs da movlenebs, romlebic atmosferoSi mimdina-
reoben, amitom mas atmosferos fizikasac uwodeben. ga-
moyenebiTi meteorologiis specialistebi swavloben da-
mokidebulebas amindsa da adamianis saqmianobas Soris 
(soflis meurneoba, mrewveloba, dasvenebis organizacia 
da sxva), gansxvavebiT meteorolog-specialistebisa, 
romlebic muSaoben instrumentaluri meteorologiis 
ganxriT. isini dakavebuli arian meteorologiuri ele-
mentebis raodenobrivi xasiaTis gansazRvriT, maTi sa-
xecvlilebis mixedviT.  kerZod, maT mier xdeba dedamiwis 
zedapiris erTeulze mzis energiis raodenobis gamoT-
vla; RrublebSi wylis wveTebis sididisa da raodenobis 
gansazRvra; manZilis dadgena Rrublebis fuZidan mis 
umaRles mwvervalebamde radiolokatorebis gamoyene-
biT; haeris wnevis, temperaturis, tenianobis da sxva me-
teorologiuri elementebis gansazRvra. 

klimatologia - swavlobs klimatwarmomqmnel pro-
cesebs da atarebs sxvadasxva regionis da qveynis klima-
turi pirobebis aRweras. klimatologis samuSao procesi 
dakavSirebulia amindis yvela monacemis analizTan da 
mis sistematizaciasTan, romelic dafiqsirda gasuli 
wlebis periodSi. aRniSnulis safuZvelze, klimatologi 
adgens klimatis suraTs, sadac mocemulia yvela is 
cvlileba, romelic ganicada regionma, kontinentma da 
a.S. saukunis an mravali aseuli wlebis win.  

mikroklimatologia (berZ. mikros - patara, mcire) anu 
dedamiwis qvefenili zedapiris haeris fenis fizika - 
swavlobs aRniSnuli fenis araerTgvarovnebiT gamowveu-
li meteorologiuri reJimis adgilobriv Taviseburere-
bebs, mimdinare procesebsa da movlenebs. 
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sinoptikuri meteorologia - Seiswavlis atmosfero-
Si mimdinare procesebs amindis prognozebis meTodebis 
SemuSavebis mizniT.  

dinamiuri meteorologia - atarebs atmosferos di-
namikis Teoriul gamokvlevebs. 

satyeo meteorologia - Seiswavlis amindisa da klima-
tis gavlenas tyeebze, maT zrdaze, ganviTarebaze pro-
duqtiulobaze da piriqiT, tyis gavlenas klimatsa da 
amindze. satyeo meteorologiis ZiriTad mizans warmoad-
gens, xeli Seuwyos satyeo meurneobas amindisa da klima-
turi pirobebis racionalurad gamoyenebaSi. satyeo me-
teorologia iZleva klimatisa da amindis gavlenis dasa-
buTebas mcenareebis zrdaze, ganviTarebaze da mosavlis 
produqtiulobaze, amuSavebs meteorologiuri faqto-
rebis araxelsayrel movlenebTan brZolis mecnierul 
meTodebs, awarmoebs tyis kulturebis agroklimatur 
daraionebas. 

bioklimatologia - mecniereba, romelic swavlobs 
fizikur garemoSi yoveli cocxalis mTlianobas. misi 
kvlevis sagania mcenareebisa da cxovelebis reaqcia da 
qceva, rac ganpirobebulia im faqtorebiT, risganac Sed-
geba amindi da klimati. 

agrometeorologia mWidro kavSirSia fizikasTan, ge-
ografiasTan, radgan agrometeorologiuri movlenebi 
Seiswavleba geofrafiul da fizikur aspeqtebSi. igi Ta-
vis kvlevis meTodebTan akavSirebs fizikis, maTematikis, 
biologiis, aseve niadagmcodneoba-agroqimiis, meliora-
ciis da soflis meurneobis sxva dargebis kvlevis meTo-
debs. 
 agrometeorologiis ganviTarebis ZiriTadi etapebi. 
meteorologia da agrometeorologia erTmaneTTan 
mWidrod arian dakavSirebuli, amdenad ZiriTadi etape-
bis ganviTarebis istoriac erTnairi aqvT. 
 amindiT da atmosferoSi mimdinare movlenebiT mec-
nierebi dainteresebuli iyvnen antikur periodSi. regu-
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laruli meteorologiuri dakvirvebebi mimdinareobda 
indoeTSi, CineTSi, xmelTaSuazRvispireTSi. 

meteorologiis ganviTarebaSi axali etapi, rogorc 
instrumentaluri dakvirvebebi daiwyo XVI saukunidan, 
roca italielma mecnier-eqsperimentatorma galileo 
galileim 1597 wels gamoigona Termometri, romelic da-
fuZvnebuli iyo gacxelebis dros haeris gafarToebaze. 
1643 wels toriCelma Seqmna barometri. aRniSnulma xel-
sawyoebma daxmareba gauwies adamians hidrodinamiuri Za-
lis bunebis SecnobaSi. ris Semdegac dasabami mieca amin-
dis umTavresi maxasiaTeblebis raodenobriv Sefasebas - 
wnevis da haeris temperaturis mniSvnelobebi Seedarebi-
naT maTi sxvadasxva adgilebSi dakvirvebisas. 

XVII saukunis Sua periodSi florenciaSi Seiqmna eq-
sperimentebis akademia, sadac Catarda mravali meteoro-
loiuri xasiaTis eqsperimenti, ramac safuZveli daudo 
meteorologiis Camoyalibebas. XVIII saukunis pirvel na-
xevarSi evropis sxvadasxva wertilSi tardeboda meteo-
rologiuri dakvirvebebi.1668 wels grinviCis observa-
toriaSi Seiqmna pirveli qarebis ruqa da swored am peri-
ods ukavSirdeba pirveli meteorologiuri Teoriebi.  

meteorologiis ganviTarebaSi mniSvnelovani roli 
Seasrula m. lomonosovma. man miuTiTa meteorologiuri 
pirobebis aRricxvisa da prognozis mniSvnelobaze sof-
lis meurneobaSi. misma ideebma ganxorcieleba daiwyo 

XVII saukunis bolos da XIX saukunis dasawyisSi, roca me-
teorologiam Tavisi gamoyeneba hpova agrometeorolo-
giis da klimatologiis saxiT. 

mecnierma a.bolotovma (1738-1833) Caatara agromete-
orologiuri dakvirvebebi amindis gavlenis gamosavle-
nad mcenareebis zrdasa da ganviTarebaze. i.komovma 
(1750-1792) Seiswavla amindis gavlena sasicocxlo proce-
sebze, romelic mimdinareobs mcenareTa organizmSi. igi 
Tvlida, rom agrometeorologiuri dakvirvebebis sa-
fuZvelze, Tu is Catarebuli iqneba geografiul aspeq-
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tSi, SeiZleboda gakeTebuliyo agroklimaturi daraio-
neba da bunebis kalendris Sedgena, romelic sargeblo-
bas moutanda soflis meurneobas. 

frangma mecnierma reomiurma (1730) Seqmna spirtiani 
Termometri. Caatara dakvirvebebi marcvlovan kultu-
rebze da vazze. man Seadara mcenareebis ganviTarebis 
tempebi haeris temperaturis msvlelobas. 

XIX saukunis meore naxevarSi frangma mecnierma gaspe-
renma dawera naSromi - `miwaTmoqmedebis kavSiri klimat-
Tan”. 

XX saukunis dasawyisSi, italiaSi samecniero samuSa-
oebi agrometeorologiaSi daiwyo jirolamo acim, aSS-Si 
b.livingstonma. 

didi gavlena moaxdina agrometeorologiisa da ag-
roklimatologiis ganviTarebaze gamoCenilma klimato-
log-geografma a.voeikovma (1842-1916). man Seiswavla da 
Seafasa ruseTis klimati soflis meurneobis warmoebi-
saTvis. pirvelma miuTiTa simindis farTo warmoebis Se-
saZleblobaze sasursaTo da safuraJe miznisaTvis. a.voe-
ikovi did yuradRebas uTmobda mebambeobis ganviTarebas, 
sarwyav miwaTmoqmedebas, klimaturi pirobebis cvlile-
bas didi farTobebis morwyvisas. man daasabuTa Caisa da 
zogierTi citrusovani kulturebis gaSenebis SesaZleb-
loba amierkavkasiaSi, maT Soris saqarTvelos dablob da 
mTiswina teritoriebze. man gaakeTa analizi Tovlis sa-
faris rolze da miuTiTa mindvrebSi Tovlis SeCerebis 
mniSvnelobaze soflis meurneobis warmoebaSi.  

agrometeorologiis ganviTarebaSi didi Rvawli mi-
uZRvis meteorolog-geofizikoss a.klasovskis (1846-
1917). man daadgina, rigi mniSvnelovani sakiTxebi, romle-
bic gavlenas axdenen mcenaris ganviTarebaze. kerZod, 
mcenare TiToeuli fazis gavlisaTvis moiTxovs mzis 
garkveul siTbos raodenobas, misi nakleboba ki moqme-
debs Semdgomi fazis msvlelobaze. 

agrometeorologiis ganviTareba da misi meTodebis 
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danergva soflis meurneobis warmoebaSi ganuyreladaa 
dakavSirebuli gamoCenili agrometeorologis p.brou-
novis saxelTan (1852-1927). man Seqmna meteorologiur 
sadgurTa qseli soflis meurneobisaTvis da gansazRvra 
agrometeorologiis ZiriTadi amocanebi. meteorologi-
uri pirobebis Seswavlis safuZvelze, daadgina metad 
mniSvnelovani kanonzomiereba mosavlsa da meteorolo-
giur elementebs (temperetura da naleqebi) Soris. 1912 
wels p.brounovma gamoaqveyna monografia - `mindvris 
kulturebi da amindi~. 

agrometeorologiur sadgurTa muSaobis gamocdi-
lebas da dakvirvebaTa dagrovil masalebs, didi mniSvne-
loba hqonda agrometeorologiis Semdgomi ganviTarebi-
saTvis.  

axali etapi agrometeorologiis ganviTarebisa daiw-
yo Sromis sabWosa da dacvis dekretis gamosvlidan. Seiq-
mna agrometeorologiuri samsaxuri (mosavlis samsaxu-
ri), romlis movaleobas warmoadgenda sasoflo-sameur-
neo organoebis operatiuli momsaxureba meteorologi-
uri da agrometeorologiuri informaciebiT. 1921 wlis 
bolos meteorologiur sadgurTa qseli, romlebic ata-
rebdnen agrometeorologiur dakvirvebebs, gaizarda 
100-mde. 1922 wels pirvelad gamoica dekaduri agromete-
orologiuri biuleteni. 1930 wlidan iqmneba agrometeo-
rologiuri prognozebis Teoriebi, romlebic ZiriTa-
dad atarebdnen operatiuli masalebis yoveldRiuri ga-
moyenebis xasiaTs. gasuli saukunis samocian wlebSi da-
muSavda mosavlis prognozebis meTodebi, saSemodgomo 
kulturebis gadazamTrebis prognozebi, gaumjobesda ni-
adagSi tenis maragis prognozebis meTodebi. 

gasuli saukunis 30-ian wlebSi prof. g.selianinovis 
mier dasabuTebuli iqna amierkavkasiis Savi zRvis sanapi-
roebze citrusebisa da sxva siTbos moyvaruli kultu-
rebis agroklimaturi daraioneba.  
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gasuli saukunis 50-ian wlebSi gamoica agroklimatu-
ri cnobarebi. am cnobarebSi ganzogadoebuli iqna sadgu-
rebis dakvirvebaTa agrometeorologiuri masalebi, daw-
yebuli maTi daarsebidan. 

agrometeorologiisa da agroklimatologiis ganvi-
TarebaSi didi wvlili Seitana akad. T.daviTaiam. mas 
ekuTvnis mniSvnelovani fundamentaluri gamokvlevebi, 
kapitaluri naSromi - `vazis klimaturi zonebi sabWoTa 
kavSirSi”. misi xelmZRvanelobiT Sesrulda samecniero 
naSromi - `yamiri da nasveni miwebis asaTvisebeli raione-
bis agroklimati da wylis resursebi”. mis mier iqna damu-
Savebuli savegetacio periodis siTboTi uzrunvelyo-
fis prognozis meTodi, romelsac didi praqtikuli mniS-
vneloba aqvs sasoflo-sameurneo kulturebis siTboTi 
uzrunvelyofisaTvis.  

1830-iani wlebis dasawyisSi akad. a.kupferis inicia-
tiviT ruseTis imperiis sxvadasxva punqtebSi daiwyo mag-
nitur-meteorologiuri dakvirvebebi, rac centralize-
bul sistemad Camoyalibda 1939 wels germaneli mecnie-
ris a.humboltis TaosnobiT. 1849 wels peterburgSi gaix-
na pulkovos observatoria, sadac Tavs iyrida imperiis 
observatoriebSi warmoebuli dakvirvebebis Sedegebi, 
romelTa Soris iyo Tbilisis observatoriac. aRniSnuli 
observatoria (1837) mdebareobda sololakis qedze, sa-
dac tardeboda magnitur-meteorologiuri dakvirvebe-
bi. 1860-1861 wlebSi pulkovos observatoriis proeqtiT 
agebuli iqna specialuri Senoba, romelic dResac arse-
bobs d.aRmaSeneblis gamzirze. am Senobis damproeqtebe-
li iyo cnobili germaneli arqiteqtori o.simonsoni, xo-
lo observatoriis pirveli direqtori iyo a.morici. 
1924 wlidan am Senobas Tbilisis geofizikuri observa-
toria ewoda, romelsac sxvadasxva dros xelmZRvanelob-
dnen h.abixi, i.milbergi da sxvebi. Tbilisis geofizikur 
obsevatoriaSi tardeboda meteorologiuri, magnituri, 
seismologiuri, gravimetriuli, astronomiuli dakvir-
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vebebi, xolo XX saukunis dasawyisSi aerologiuri da aq-
tinometriuli dakvirvebebic. miRebuli monacemebis sa-
fuZvelze XIX saukunis dasasrulisaTvis gamoqveynda 
ramdenime monografia.  

1932-1933 wlebidan Tbilisis geofizikuri observa-
toriidan abasTumnis observatoriisa da geofizikis in-
stitutis gamoyofis Semdeg etapad SeiZleba CaiTvalos 
1953 weli, rodesac mis bazaze daarsda Tbilisis hidro-
meteorologiis samecniero-kvleviTi instituti.   

saqarTveloSi pirveli agrometeorologiuri dak-
virvebebi aRiniSneba 1883 wlidan. am periodSi saqarisa 
(zestafonis raioni) da sagarejos raionis sadgurebze 
daiwyes dakvirvebaTa Catareba simindis aRmocenebis pi-
robebze, misi Tesvis optimaluri vadebis dasadgenad. 
mogvianebiT periodul dakvirvebebs atarebdnen goris, 
gardabnis, TianeTis, axalcixis da gurjaanis sadgureb-
ze. aRniSnul sadgurebze agrometeorologiuri dakvir-
vebebi Catarda saSemodgomo kulturebis Tesvis sxvadas-
xva vadebSi, maTi siTboTi uzrunvelyofis xarisxis gan-
sazRvrisaTvis. 

sistematiuri agrometeorologiuri dakvirvebebi iw-
yeba 1945 wlidan da am saxis dakvirvebaTa sadgurebis ra-
odenoba TandaTanobiT izrdeba. amJamad agrometeoro-
logiuri sadgurebi (Caqvi, eSera, gori, Telavi da baku-
riani) awarmoeben specialur dakvirvebebs.  

agrometeorologiuri mecniereba eyrdnoba Tanamed-
rove mecnierul-teqnikuri progresis miRwevebs. igi Ta-
vis gamokvlevebSi iyenebs distanciur xelsawyoebs, fi-
totronebs, Sveulmfrenebs, aviacias, dedamiwis xelov-
nur Tanamgzavrebs da sxva.  

agrometeorologiur da agroklimatur sakiTxebze 
mniSvnelovani gamokvlevebi Caatares qarTvelma mkvle-
varebma: k.kelenjeriZem, e.jiqiam, T.mgelaZem, S.cercva-
Zem, g.melaZem, T.TurmaniZem, v.gogitiZem, e.gogliZem, 



 21 

m.TuTaraSvilma, g.gaguam, n.biZinaSvilma, a.demetraSvil-
ma, R.arvelaZem, g.SublaZem, a.WanuyvaZem da sxvebma. 

 
 

1.2 agrometeorologiis amocanebi da kvlevis  
meTodebi   

 
agrometeorologiuri pirobebis Seswavlisas iTva-

liwineben sasoflo-sameurneo kulturebisadmi da mec-
xoveleobisadmi moTxovnilebas, niadagis Taviseburebas, 
agroteqnikas da a.S. am pirobebis gaTvaliswineba saSua-
lebas gvaZlevs davadginoT ama Tu im regionis (municipa-
litetis) meteorologiuri, klimaturi da hidrologiu-
ri faqtorebi, Tu ramdenad Seesabamebian miTiTebul 
moTxovnebs, agreTve ganvsazRvroT amindis saSiSi movle-
nebis mavne moqmedebis xirisxi soflis meurneobisaTvis 
(gvalva, setyva, wayinvebi, Zlieri yinvebi, yinulis qerqi, 
Zlieri qari da sxva). 

agrometeorologiuri pirobebis daxasiaTeba saSua-
lebas iZleva gamovavlinoT zemoqmedebis yvelaze efeq-
turi meTodebi da RonisZiebebi siTbos reJimze, tenze da 
sxva, mocemul teritoriaze soflis meurneobis warmoe-
bis xelsayreli pirobebis Sesaqmnelad.  

agrometeorologiis ZiriTadi amocanebia: 

 soflis meurneobis warmoebisaTvis aqtiuri zemoqme-
debis meTodebis SemuSaveba klimatisa da amindis mavne 
gavlenis Sesasusteblad an Tavidan asacileblad, rac 
xels uwyobs adamians Sromis nayofierebis amaRlebaSi. 

 soflis meurneobis warmoebis meteorologiuri da 
klimaturi pirobebis formirebis kanonzomierebaTa 
gamokvleva geografiuli TvalsazrisiT. 

 meteorologiuri faqtorebis gavlenis raodenobriv 
SefasebaTa meTodebis damuSaveba - mcenareebis, cxove-
lebis ganviTarebaze, maT mdgomareobasa da produqti-
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ulobaze, agreTve sasoflo-sameurneo kulturebis 
daavadebaTa da mavneblebTa gavrcelebaze. 

 sasoflo-sameurneo kulturebis racionalurad gaSe-
nebis dasabuTeba, klimatisa da amindis pirobebis maq-
simalurad gamoyenebis mizniT. 

 klimatisa da amindis araxelsayrel movlenebTan 
brZolis meTodebis damuSaveba (wayinvebi, gvalvebi da 
sxva).    

 diferencirebuli agroteqnikuri RonisZiebebis Cata-
rebis agroklimaturi da amindis pirobebis dasabuTe-
ba (organuli da mineraluri sasuqebis Setana, niadagis 
damuSaveba, gasxvla, sasoflo-sameurneo manqana-iara-
Rebis gamoyeneba da sxva).  

 sasoflo-sameurneo kulturebis ZiriTadi fazebis 
ganviTarebis da mosavlis agrometeorologiuri 
prognozebis meTodebis damuSaveba. 

 Tanamedrove klimatis cvlilebidan gamomdinare, kli-
matgonivruli soflis meurneobis principebis daner-
gva da ganxorcieleba. 

aRniSnuli amocanebis gadaWrisaTvis agrometeoro-
logia Seiswavlis moTxovnilebebs meteorologiuri 
faqtorebisadmi da amuSavebs agrometeorologiur maC-
veneblebs; amyarebs raodenobriv kavSirs meteorologi-
ur faqtorebsa da kulturebis biologiur moTxovnile-
bas Soris, rac saSualebas iZleva gamoviyenoT meteoro-
logiuri da klimaturi monacemebi, klimatisa da amindis 
xelsayreli pirobebis xarisxobrivi SefasebisaTvis, sa-
soflo-sameurneo kulturebis zrda-ganviTarebisa da 
mosavlis gazrdisaTvis. maSasadame, agrometeorologiu-
ri amocanebi sakmaod mniSvnelovania da ganisazRvreba 
soflis meurneobis sxvadasxva dargis moTxovnilebebis 
Sesabamisad. 

sasoflo-sameurneo kulturebis meteorologiuri 
faqtorebisadmi moTxovnilebis dasadgenad agromete-
orlogiaSi gamoiyeneba Semdegi kvlevis meTodebi:  
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1. paraleluri anu erTdrouli dakvirvebis meTodi. 
is warmoadgens agrometeorologiuri gamokvlevebis er-
TerT mniSvnelovan meTods. misi arsi imaSi mdgomareobs, 
rom erTdroulad mimdinareobs dakvirvebebi, erTis 
mxriv meteorologiuri elementebis cvlilebebze da 
mdgomareobaze (haeris temperatura, naleqebi, niadagis 
tenianoba, mzis radiacia da sxva), meores mxriv sasoflo-
sameurneo kulturebis zrda-ganviTarebasa da maT mdgo-
mareobaze. aRniSnuli meTodi saSualebas iZleva davad-
ginoT kavSiri amindis pirobebsa da kulturebis zrda-
ganviTarebas da mosavals Soris.  

2. Tesvis geografiuli meTodi. igi iTvaliswinebs er-
Ti da igive jiSis da saxeobis mcenareebze paralelur 
dakvirvebebs (garemo faqtorebze da mcenareebze), mxo-
lod sxvadasxva geografiul punqtebSi. mocemuli pun-
qtebi unda gansxvavdebodes erTmaneTisagan klimaturi 
pirobebiT, raTa Sesaswavli mcenareebi imyofebodes 
sxvadasxva meteorologiuri pirobebis gavlenis qveS. aR-
niSnuli meTodis saSualebiT, SegviZlia mcire droSi Se-
viswavloT amindis pirobebis gavlena sakvlevi kulture-
bis zrdaze, maT ganviTarebasa da mosavalze. 

3. Tesvis vadebis gaxSirebuli meTodi. am meTodis mi-
xedviT, mcenaris Tesli iTeseba sxvadasxva vadebSi da 
amindis pirobebSi, erTi da igive adgilze. vegetaciis pe-
riodSi sakvlevi kulturebi iTeseba yoveli 5-10 dRis in-
tervaliT. aseTi meTodiT daTesili mcenareebi viTarde-
bian sxvadasxva meteorologiur anu amindis pirobebSi. 
magaliTad, gazafxulze adre vadebSi naTesebs pirveli 
fazis ganviTareba uxdebaT haeris da niadagis dabali 
temperaturebis SemTxvevaSi, xolo gvian daTesil vadeb-
Si, es fazebi mimdinareobs ufro Tbili da mSrali amin-
dis pirobebSi. ase, rom erTi wlis ganviTarebaSi iqneba 5-
10 da meti sxvadasxva amindis variantebis  kompleqsi, ro-
melTa moqmedebis qveS viTardeba sacdeli mcenaris sxva-
dasxva faza. rac saSualebas iZleva, Zalze mokle droSi  
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gamovlindes meteorologiur faqtorTa kompleqsis gav-
lena mcenareebze, misi ganviTarebis sxvadasxva fazebSi. 
es meTodi mniSvnelovnad aCqarebs mcenaris mdgradobis 
Seswavlas amindis araxelsayreli movlenebisadmi da mia-
niSnebs, Tu romel periodSia misi TesvisaTvis optimalu-
ri vadebi, rac gaTvaliswinebuli unda iyos agraruli 
seqtoris specialistebis mier.  

4. savele-eqsperimentaluri meTodi. am meTodis gamo-
yenebis dros savele cdebSi icvleba mcenareebis zrda-
ganviTarebis agrometeorologiuri pirobebi. igi regu-
lirdeba cdis programis mixedviT (niadagis temperatu-
ra, tenianoba da sxva). 

5. gazomvebis distanciuri meTodi. am meTodis gamo-
yenebisas SveulmfrenebiT, TviTmfrinavebiT da Tanam-
gzavruli dakvirvebebiT, did farTobebze ganisazRvreba 
sasoflo-sameurneo kulturebis mdgomareoba, maTi fe-
nologiuri fazebi, mosavlis aRebis vadebi, niadagis te-
nianoba, siTburi reJimi da a.S. 

6. fitotronis meTodi. am meTodis saSualebiT xe-
lovnur klimatkameraSi winaswar dasaxuli miznis mixed-
viT, meteorologiuri elementebis sxvadasxva SeTanaw-
yobiT qmnian gansxvavebul amindis pirobebs da ikvleven 
maT gavlenas mcenareebze, ganviTarebis sxvadasxva peri-
odSi.  

7. maTematikuri statistikis meTodi. mocemuli meTo-
dis daxmarebiT, maxasiaTeblebis mravalwliur dakvirve-
baTa masalebs adareben rigi xangrZlivi wlebis meteoro-
logiur faqtorebs da amyareben maT kavSirs amindis pi-
robebTan. 

8. maTematikuri modelirebis meTodi. igi mdgomarebs 
maTematikuri modelis agebaSi, romlis aparatis gamoye-
nebiT, SeiZleba aRwerili iqnas agrometeorologiuri 
pirobebis gavlena mcenareebis zrdaze, ganviTarebaze da 
maT mosavlianobaze. 
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aRniSnuli agrometeorologiuri meTodebi, saSuale-
bas iZleva gaviTvaliswinoT mcenareebis moTxovnileba 
garemo faqtorebisadmi da saWiroebis SemTxvevaSi Sev-
qmnaT optimaluri ganviTarebis pirobebi maTi maRali 
produqtiulobisaTvis. 

 
 

1.3 ZiriTadi meteorologiuri elementebi 
 

mocemul punqtSi da calkeul periodebSi amindi xa-
siaTdeba meteorologiuri elementebis erTobliobiT. 
meteorologiur elementebs uwodeben haeris mdgomare-
obis sxvadasxva xasiaTs da atmosferoSi mimdinare zogi-
erT process. ZiriTad meteorologiur elementebs mie-
kuTvneba: haeris da niadagis temperatura, atmosferuli 
wneva, haeris tenianoba, Rrublebi, atmosferuli naleqe-
bi, mzis radiacia, qari da sxva. meteorologiuri elemen-
tebis mniSvneloba drois garkveul periodSi xasiaTdeba 
meteorologiuri pirobebiT (amindis pirobebiT). 

meteorologiuri dakvirvebebi aris sxvadasxva tipis: 

 meteorologiuri dakvirveba, romelic iTvaliswinebs 
garkveul lokaciaze, xangrZlivi periodis ganmavlo-
baSi amindis maxasiaTeblebis gazomvas; 

 konkretuli miznebisaTvis (medicina, aviacia) Catare-
buli dakvirvebebi, romelsac operatiuli dakvirvebe-
bi ewodeba, maT Soris aris agrometeorologiuri dak-
virveba agraruli seqtorisaTvis; 

 amindis prognozisaTvis Catarebuli dakvirveba anu 
sinoptikuri dakvirveba, romelic mTel dedamiwaze 
ramdenjerme tardeba dReRamis ganmavlobaSi; 

  kvleviTi dakvirvebebi, romelic gulisxmobs sxvadas-
va tipis dakvirvebas, maT Soris mikroklimaturs, spe-
cialuri aparaturis gamoyenebiT. 

   aRniSnuli dakvirvebebi mimdinareobs meteorologi-
ur sadgurebze (meteomoedanze), sadac ganlagebulia 
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Sesabamisi xelsawyoebi. meteomoedanze aris aseve, sad-
guris Senoba, damkvirveblisaTvis, sadac damontaJe-
mulia xelsawyoebi - barografi, barometri da sxva 
(sur. 1.3.1). 

 

 
sur. 1.3.1 meteorologiuri sadguri 

 
 meteorologiuri elementebi sxvadasxva mniSvnelo-
bis gavlenas axdenen mcenareebis zrda-ganvTarebasa da 
mosavlianobaze, agreTve cxovelebis mdgomareobaze da 
produqtiulobaze. aRniSnuli elementebi warmoadgenen 
meteorologiur faqtorebs, romlebic mocemul droSi 
maTi urTierTSeTanawyobis procesSi ayalibeben garkve-
ul agrometeorologiur pirobebs, romelsac agromete-
orologia Seiswavlis. rac Seexeba agroklimatur piro-
bebs, igi aris mocemuli adgilis agrometeorologiuri 
pirobebis mravalwliuri reJimis daxasiaTeba. 

meteorologiuri elementebi cvalebadia drosa da 
sivrceSi, amitom maTze dakvirvebebi tardeba regularu-
lad, dRe-RameSi erTi programis mixedviT, erTi tipis 
mqone xelsawyo-iaraRebis saSualebiT mravalricxovan 
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punqtebze (sadgurebi, saguSagoebi). aseTi punqtebis sa-
erTo ricxvi, romlebic ewevian dakvirvebebs, mTel msof-
lioSi mravali aTasia. Tavisi xasiaTis mixedviT, sadgur-
Ta qseli iyofa: meteorologiur, hidrologiur, agrome-
teorologiur, aerologiur da sxva sadgurebad. 

agrometeorologiuri sadgurebisa da saguSagoebis 
qselTa ZiriTadi daniSnulebaa: dakvirvebaTa Catareba 
meteorologiur pirobebze, regularuli informaciis 
miRebis mizniT da maTi gavlena mcenareebsa da savele sa-
muSaoebze, fenologiaze; soflis meurneobisaTvis saSi-
Si movlenebis Sesaxeb informaciis Setyobineba.  

sadgurebze, meteorologiur elementebze dakvirve-
bebi tardeba ramdenjerme dRe-RameSi. magaliTad iq, sa-
dac Seiswavlian klimats, dakvirveba tardeba 01, 07, 13 da 
19 saaTze (yovel 6 saaTSi) adgilobrivi droiT, xolo 
amindis samsaxurisaTvis 00, 03, 06, 09, 12, 15, 18, da 21 saaT-
ze (yovel 3 saaTSi) grinviCis droiT. 

meteorologiur sadgurTa samuSaos ZiriTad prog-
ramaSi CarTulia dakvirvebebi haeris temperaturaze, at-
mosferos wnevaze, mzis radiaciaze, haeris tenianobaze, 
qarze (siCqare da mimarTuleba), Rrublianobaze, nale-
qebze, Tovlis saburvelze, xilvadobaze, niadagis zeda-
piris da misi sxvadasxva siRrmis temperaturaze, agreTve 
atmosferos zogierT movlenebze (TrTvilze, namze, lip-
yinulze, setyvaze, nislze da sxva). aRniSnuli dakvirve-
bebi tardeba specialuri meteorologiuri xelsawyo-ia-
raRebiT (TermometrebiT, naleqmzomiT, TovlsazomiT, 
fsiqrometriT, higrometriT, barometriT, aqtinomet-
riT, agreTve TviTmweri da distanciuri xelsawyoebiT 
da sxva).  

meteorologiuri pirobebis mdgomareobaze atmosfe-
ros zeda fenebSi dakvirveba mimdinareobs specialur ae-
rologiur sadgurebze (wnevaze, haeris tenianobaze da 
temperaturaze, qaris siCqareze da mis mimarTulebaze). 
aerologiur dakvirvebebs ki awarmoeben radiozondebis 
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gaSvebiT atmosferos maRal fenebSi, sadac swavloben 
masSi mimdinare procesebs da movlenebs. 

mdinareebze, tbebze, wyalsacavebze, agreTve mdina-
ris Camonadenze, wylis sxvadasxva resursebze dakvirve-
bebs awarmoebs hidrologiuri sadgurebi. 
 

 

1.4 garemo faqtorebis moqmedebis ZiriTadi  
kanonzomierebebi 

 
agrometeorologiuri kvlevis meTodebi emyareba ga-

remo faqtorebis Semdeg ZiriTad kanonzomierebebs: 
1. sicocxlis ZiriTadi faqtorebis Seucvlelobis 

anu TanabarmniSvnelovnobis kanoni. misi arsi, imaSi 
mdgomareobs, rom arcerTi saWiro faqtori mcenareebis 
zrda-ganviTarebisaTvis (siTbo, teni, sinaTle) ar SeiZ-
leba gamoTiSuli an Secvlili iqnas sxva faqtoriT. yve-
la isini aucilebelia mcenareebis arsebobisaTvis.  

2. garemo faqtorebis aratolfasovnobis kanoni. am 
kanonis Tanaxmad, garemo faqtorebi mcenareebze Tavisi 
moqmedebis mixedviT iyofian ZiriTad da meorexarisxo-
van faqtorebad. ZiriTadi faqtorebi axdenen uSualo da 
Zlier gavlenas maTze. sxva damatebiTi faqtorebi asru-
leben meorexarisxovan, arapirdapir moqmedebas. maT ko-
reqtivebi SeaqvT ZiriTadi faqtorebis moqmedebaSi, aZ-
liereben an asusteben maT moqmedebas. 

3. minimumis kanoni anu malimitirebeli faqtoris ka-
noni. am kanonis Tanaxmad, sxva ucvleli garemo faqtore-
bis SemTxvevaSi mcenaris zrda-ganviTareba da mosavlis 
raodenoba ganisazRvreba im faqtoriT, romelic mini-
mums warmoadgens. magaliTad, gvalvian zonaSi tenis rao-
denoba mosavlianobis malimitirebel faqtors warmoad-
gens. aseve, ama Tu im adgilis zamTris Zlieri yinvebi, nak-
lebad yinvagamZle mravalwliani mcenareebis gavrcele-
bisaTvis malimitirebeli faqtoria da a. S. 
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4. optimumis kanoni (anu faqtorebis erToblivi moq-
medeba). am kanonidan gamomdinare, mcenareebis yvelaze 
meti produqtiuloba uzrunvelyofilia, mxolod sxva-
dasxva agrometeorologiuri faqtorebis optimaluri 
SeTanawyobiT, kulturebis movla-moyvanis saTanado ag-
roteqnikis pirobebSi. 

5. kritikul periodTa kanoni. am kanonis Sesabamisad, 
mcenaris arseboba calkeul periodebSi Zalze mgrZnobi-
area garkveuli garemo faqtorebisadmi, gansakuTrebiT 
tenis, siTbos da mzis radiaciisadmi. 

agrometeorologiuri kvlevis meTodebi eyrdnobian 
zemoaRniSnul kanonebs. maTi mizania, daadginos ZiriTa-
di da meorexarisxovani garemo faqtorebis raodenobri-
vi mniSvnelobebi, romlebic ganapirobeben mcenareebis 
arsebobas da malimitirebel mniSvnelobas, agreTve op-
timalur SeTanawyobas kritikuli periodebis gaTvalis-
winebiT. 

 

 kiTxvebi TviTSemowmebisaTvis 

 

1. ras Seiswavlis agrometeorologia? 
2. romel mecnierebebTan da disciplinebTan aqvs kavSiri 

agrometeorologias? 
3. ra gansxvavebaa amindsa da klimats Soris? 
4. rogoria agrometeorologiis ganviTarebis winapiro-

bebi da ganviTarebis etapebi? 
5.  raSi mdgomareobs agrometeorologiis amocanebi? 
6. romeli meTodebis gamoyenebiT tardeba agrometeo-

rologiuri kvlevebi? 
7. romelia ZiriTadi meteorologiuri elementebi? 
8. rogoria meteorologiuri dakvirvebis tipebi? 
9. garemo faqtorebis ra kanonzomierebebs efuZvneba ag-

rometeorologiuri kvlevis meTodebi?   
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T a v i II 

 

atmosfero 

 
2.1 atmosferos Sedgeniloba da aRnagoba 

 
atmosfero dedamiwidan aseul kilometramde vrcel-

deba, simaRlis matebasTan erTad gaiSviaTebuli haeri 
gadadis saplanetaSoriso sivrceSi, rac SeuZlebels 
xdis dadgindes misi sazRvari. atmosferoze Catarebuli 
yvela kvleva metyvelebs imaze, rom misi Semadgenloba Za-
lian rTulia.  

atmosfero warmoadgens dedamiwis gazobriv garss, 
romelic yvela cocxali organizmis saarsebo garemod 
iTvleba. dedamiwis evoluciis Sedegad, atmosferom 
sxvadasxva procesis gavleniT, maT Soris fotosinTezu-
ri moqmedebis gziT miaRwia im Semadgenlobas, rogoric 
amJamad arsebobs. atmosferosa da biosferos Soris dam-
yarebulia bunebrivi dinamikuri Tanafardoba. rogorc 
cocxali organizmebi, aseve soflis meurneobis warmoe-
bis obieqtebi adaptirebuli arian haerSi arsebul Semad-
genlobasTan, romelic gamoiyeneba sunTqviTi da sxva 
procesebisaTvis, rac  maTi arsebobisaTvis aucilebel 
pirobas warmoadgens.  

atmosferoSi mimdinareobs fizikuri movlenebi da 
procesebi, romlebic ganapirobeben aminds da qmnian mis 
mravalferovnebas. procesebSi monawileobs dedamiwis 
zedapiric, ufro zustad niadagi Tavisi safariT da 
wylsacavebis zeda fenebiT. 

atmosfero Sedgeba sxvadasxva gazis narevisagan, ro-
melsac haeri ewodeba, sadac umetesad azoti da Jangbadi 
sWarbobs. mSralsa da sufTa haerSi (atmosferos qveda 
fenebSi) azotis moculobiTi raodenoba 78% da metia, 
xolo Jangbadisa 21%. danarCeni gazebis minarevebze pro-
centuli Semadgenloba erTze naklebia (cxrili 2.1.1).  
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cxrili 2.1.1 mSrali haeris Semadgenloba 

 

 
gazebi 

 (airebi) 

 
moleku-

luri wona 

 
moculobiTi 
Semadgenloba 

(%) 

simkvrive 
mSral  

haerTan  
damokidebu-

lebiT 

azoti 28.106 78.084 0.967 

Jangbadi 32.000 20.946 1.105 

argoni 39.944 0.934 1.379 

naxSirorJangi 44.010 0.033 1.529 

neoni 20.183 18.18.10-4 0.695 

heliumi 4.003 5.24.10-4 0.138 

kriptoni 83.7 1.14.10-4 2.868 

wyalbadi 2.016 0.5.10-4 0.070 

qsenoni 131.3 0.087.10-4 4.524 

ozoni 48.000 metad  
cvalebadi 

1.624 

mSrali haeri 28.966 100 1.000 

  

mSrali haeris gazebis procentuli Semadgenloba 80-
100 km-mde TiTqmis ucvlelia da praqtikulad SeiZleba 
mudmivad CaiTvalos. 80-100 km simaRlidan mzis ultrai-
isferi radiaciis gavleniT xdeba Jangbadis molekule-
bis disociacia - dayofa eleqtronebiT damuxtul atome-
bad. dadgenilia, rom 120-150 km zemoT Jangbadis udidesi 
nawili atomur mdgomareobaSi imyofeba. ufro mniSvne-
lovan simaRleze azotic nawilobriv atomebad iSleba. 
2000 km simaRleze haeris SemadgenlobaSi sWarbobs msu-
buqi gazebi: heliumi, xolo ufro zeviT - wyalbadi, rom-
lebic niadagispira haeris fenebSi saerTod ar arsebo-
ben.   

atmosferoSi, rogorc `rezervuarSi~ zedapiruli mi-
mocvlis an Sida procesebis gamo, mudmivad xdeba airebis 
Sesvla-gamosvla. Tu airi Sedis da gamodis erTnairi siC-
qariT, maSin atmosferoSi arsebuli airis mTliani rao-
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denoba ucvlelia. airis neli siCqariT mimocvlis dros 
am airis molekula, savaraudod didxans rCeba atmosfe-
roSi, sanam moxdeba misi gasvla atmosferodan. rodesac 
airis mimocvlis siCqare ufro swrafia, atmosferoSi mi-
si darCenis dro mcirdeba. aRniSnuli airebi atmosfero-
Si klasificirdeba mudmiv-arsebul da permanentul-cva-
lebad airebad, miuxedavad imisa stabiluria Tu ara maTi 
koncentracia.  

cvalebadi airebidan atmosferos erTerT ZiriTad 
Semadgenel nawilad iTvleba wylis orTqli. misi Semcve-
loba atmosferoSi cvalebadia. wylis orTqlis moculo-
biTi raodenoba atmosferoSi 0-dan 4%-mde cvalebadobs, 
rac gansazRvravs haeris tenianobis xarisxs. wylis or-
Tqlis arsebobas atmosferoSi didi mniSvneloba aqvs 
amindisa da klimatisaTvis. atmosferoSi wylis orTqlis 
kondensaciasTan aris dakavSirebuli iseTi mniSvnelova-
ni atmosferuli movlenebi, rogoricaa Rrublebis da 
nislis warmoqmna, naleqebis mosvla, Weqa-quxili, burusi 
da sxva. 

did qalaqebsa da samrewvelo centrebSi, agreTve 
tyis didi xanZrebis dros da vulkanebis amofrqvevis Sem-
TxvevaSi, atmosferoSi xvdeba gazisa da sxvadasxva nawi-
lakebis minarevebi, romlebic aWuWyianeben haers. maT 
ricxvs miekuTvneba gogirdis, azotis, amiakis da sxvaTa 
Jangeulebi. haeris sxvadasxva pirobebSi maT koncentra-
cias mniSvnelovnad adidebs avtomobilebis raodenobis 
zrda da maT mier gamonabolqvi gazebi. 

vulkanebis amofrqvevis Sedegad atmosferoSi didi 
raodenobiT xvdeba mtveri, kvamli da ferfli. isini 
vrceldebian atmosferos maRal fenebSi, aq wlebis gan-
mavlobaSi rCebian es minarevebi, STanTqaven da gaabneven 
mzis sxivebs, riTac ufro aZliereben ciskris wiTel Se-
ferilobas. 

Zlier gaWuWyianebuli haeri warmoqmnis naxSirbadis 
Jangs, gogirdisa da azotis SenaerTebs, naxSirwyalbads 
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da sxva. niu-iorkSi, tokioSi da sxva didi qalaqebis haer-
Si dRe-Ramis ganmavlobaSi avtotransportisagan daax-
loebiT 5 aTasi tona mavne airebi gamoiyofa. atmosferos 
gaWuWyianeba zogierT qalaqebSi burusTan erTad war-
moqmnis smogs, romelic mkveTrad arTulebs adamianTa 
sxvadasxva daavadebas da iwvevs mosaxleobis sikvdilia-
nobis zrdas. qalaqis smogi, romelic aerozolebs Sei-
cavs mkveTrad auaresebs xilvadobas, rac mtvris qariS-
xalma SesaZlebelia nulamde daiyvanos. aerozolebi war-
moiqmneba rogorc teqnogenuri, ise bunebrivi procese-
bis Sedegad. isini, rogorc sakondensacio birTvebi mniS-
vnelovan rols TamaSoben Rrublebis praqtikulad yve-
la wveTis warmoqmnaSi. atmosferodan aerozolebis yve-
laze efeqturi gamodevnis meqanizmia maTi daWera atmos-
feruli naleqebiT. maTi arsebobis xangrZlivoba ramde-
nime dRidan ramdenime kviramdea. 

haeris gaWuWyianebis ZiriTad wyaros warmoadgens sa-
avtomobilo transporti, samrewvelo sawarmoebi da sac-
xovrebeli binebis gasaTbobi specialuri danadgarebi. 
didi qalaqebis viwro quCebSi, dRis ganmavlobaSi mxuTavi 
gazis Semcvelobam SeiZleba moimatos 94-99% Ramis peri-
odTan SedarebiT, naxSirwyalbadis Semcvelobam 76-89%, 
azotis orJangma 83-93%. es yvelaferi ukavSirdeba dRi-
siT avtomobilebis intensiuri moZraobas. erTi wlis gan-
mavlobaSi avtomobilis gamonabolqvi saSualod Sead-
gens 297 kg. naxSirorJangs (momwamvleli nivTiereba), 
39kg. naxSirwyalbads, 10 kg. azotis orJangs (momwamvle-
li nivTiereba), 2 kg. mtvers, 1 kg. gogirdis orJangs (mom-
wamvleli nivTiereba) da 0.5 kg. tyviis SenaerTebs (mom-
wavlelia).  

XX saukunis dasawyisidan atmosferoSi naxSirorJan-
gis Semcveloba gaizarda daaxloebiT 15%. samrewvelo 
qalaqebidan (baTumi, rusTavi, zestafoni, quTaisi, Tbi-
lisi) yvelaze sufTa haeriT gamoirCeva baTumi, romel-
sac garkveulwilad xels uwyobs qalaqis gamwvaneba, xSi-
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ri naleqebi da Savi zRvidan dasavleTis teniani qarebis 
gavlena. am mxriv Semdegi qalaqia rusTavi, sadac sakmaod 
kargad aris ganlagebuli qalaqis sacxovrebeli kom-
pleqsebi da misi samrewvelo obieqtebi. aq haeris masebi 
Seufexeblad moZraobs da asufTavebs qalaqs. haeris ga-
WuWyianeba ufro maRalia qalaq TbilisSi da quTaisSi, 
rac gamowveulia meteorologiuri pirobebiT da urbani-
zaciiT, rac xels uwyobs haeris gaWuWyianebis donis 
amaRlebas.  

saqarTvelos teritoriaze atmosferos gaWuWyianeba 
ZiriTadad maqsimalur mniSvnelobas aRwevs wlis Tbil 
periodSi. saerTod, atmosferos yvelaze dabali gaWuW-
yianebis maCvenebeli aRiniSneba dilis saaTebSi - 07 saa-
Tamde. Semdeg igi matulobs da maqsimalur mniSvnelobas 
aRwevs 13-15 saaTze, amis Semdeg TandaTan ecema da saRa-
mos 21 saaTze uaxlovdeba TiTqmis dilis minimumis mniS-
vnelobis sidides. garda adamianis janmrTelobisa, iseTi 
nivTierebebi da gazebi, rogorebicaa: tyvia, naxSirbadis 
orJangi, gogirdis orJangi, naxSirwyalbadi, kadmiumi da 
sxva, uaryofiTad moqmedebs sasoflo-sameurneo kultu-
rebis zrda-ganviTarebaze, mosavlis formirebaze da na-
yofebis xarisxze. gamonabolqvi gazebi seriozul za-
rals ayenebs adamianis janmrTelobas. maTi zogierTi 
komponenti, rogoricaa azotisa da gogirdis orJangi 
uerTdeba atmosferos tenianobas da warmoqmnian mJave 
saxis atmosferul naleqebs. 

gaWuWyianebis aRkveTa SesaZlebelia ekologiuri wo-
nasworobis mdgomareobisadmi aqtiuri poziciis daWe-
riT. kerZod, gaWuWyianebis aRkveTa unda SevaxamoT re-
sursebis kompleqsur gamoyenebasTan. rac Seexeba sxva-
dasxva saxis samrewvelo narCenebs, SesaZlebelia sxvadas-
xva meTodebis gamoyenebiT, ramdenadme SevamciroT maTi 
mavneoba da gamoinaxos maTi Semdgomi gamoyenebis gzebi. 

dedamiwis haerovani garsi erTgvarovani ar aris, igi 
Sedgeba ramdenime fenisagan (troposfero, stratosfe-
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ro, mezosfero, Termosfero, egzosfero), romlebic er-
TmaneTisagan mkveTrad gansxvavdebian simkvriviT, tenia-
nobiT, siTboTi, haeris cirkulaciis xasiaTiT da sxva. 
aRniSnuli fenebi, romelTa Soris ar arsebobs gamokve-
Tili gardamavali zRvari, TandaTanobiT gadadian deda-
miwis zedapiridan atmosferos zeda zRvramde. atmosfe-
ros fenebs Soris Sualedebi aRiniSneba sityvis `sferos~ 
SecvliT `pauziT~. magaliTad, troposferos fena stra-
tosferos fenisagan gamoiyofa tropopauziT, stratopa-
uza gamoyofs stratosferos mezosferosgan da a.S.   

atmosferos qveda, anu ZiriTadi fena iwyeba dedami-
wis zedapiridan da 8-10 km-mde vrceldeba. igi troposfe-
ros saxelwodebiTaa cnobili, SedarebiT Txeli fenaa da 
uSualod exeba dedamiwas. am fenaSi mimdinareobs haeris 
fenebis gadaadgileba da erTmaneTSi Sereva. troposfe-
ros yvelaze dabali fena miwispira fenaa, sadac mimdina-
reobs atmosferos mniSvnelovani procesebi da SeimCneva 
iseTi movlenebi, romlebic garkveul gavlenas axdenen 
adamianis organizmze da mcenareTa zrda-ganviTarebaze. 
haeris temperatura miwispira fenaSi dRisiT maRalia, 
xolo RamiT  dabali. qaris siCqare xaxunis Sedegad dabal 
fenebSi Sesustebulia maRal fenebTan SedarebiT. igi 
Zlierdeba simaRlis zrdasTan erTad. troposfero xasi-
aTdeba Semdegi fizikuri TvisebebiT da movlenebiT:  

 temperaturis vertikaluri gradienti daaxloe-

biT 0.6C udris, e.i. haeris temperatura yoveli 

100 m simaRleze 0.6C iklebs;  

 wylis orTqlis didi nawili moqceulia am fenaSi;  

 troposferoSi haeri moZraobs, rogorc vertika-
lurad ise horizontalurad.  

troposferoSi warmoiqmneba TiTqmis yvela saxis 
Rrubeli. rasac xels uwyobs teniani haeris aRmavali di-
neba, romelic adiabaturad farTovdeba, simaRlis mixed-
viT civdeba da aRwevs najer mdgomareobas. amis Semdeg 
orTqli kondensirdeba, warmoiqmneba Rrublebi da am 
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ukanasknelidan garkveul pirobebSi gamoiyofa naleqebi 
wvimisa da sxva saxiT.  

troposferoSi adgili aqvs haeris masebis horizon-
talurad da vertikalurad gadaadgilebas. is, Tu saidan 
xdeba haeris masebis SemoWra, maRali Tu dabali ganede-
bidan, apirobebs amindis xasiaTs.  

troposfero is fenaa, sadac formirdeba da viTarde-
ba amindi. amitom, meteorologia atmosferos ZiriTad 
movlenebs swavlobs troposferoSi (naxazi 2.1.1). 
 

 
naxazi 2.1.1 atmosferos aRnagoba 

 
troposferos zeda sazRvarze haeris temperatura 

sagrZnoblad dabalia da aRwevs -55, -60C. troposferos 
zemoT mdebareobs atmosferos meore fena - stratosfe-
ro, romelic troposferosgan gamoyofilia tropopau-
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ziT. igi vrceldeba 50-60 km-mde da Tavisi TvisebebiT 
sruliad gansxvavdeba troposferosagan. es fena uRrub-
loa. misi damaxasiaTebeli Tvisebaa is, rom temperatura 

30 km-mde ucvleli rCeba (-55C), xolo 50 km simaRleze 0C 

utoldeba. es fena Seicavs didi raodenobiT ozons  (O3), 
rasac ukavSirdeba temperaturis mateba, radgan ozons 
aqvs unari didi raodenobiT STanTqos mzis radiaciis 
mokle talRebis nawili.  

ozonis xvreli diametriT 1000 km pirvelad aRmoaCe-
nili iqna 1986 wels samxreT naxevarsferoSi, atarqtida-
ze. igi Cndeboda yovelTvis agvistos TveSi da qreboda 
dekemberSi an ianvarSi. paradoqsia, Tumca atmosferos 
zeda fenebSi, anu stratosferoSi misi mcire raodenoba 
aucilebelia dedamiwaze sicocxlis arsebobisaTvis, 
radgan igi STanTqavs momakvdinebel ultraiisfer radi-
acias. dedamiwis zedapirTan axlos igi haeris mTavari 
damabinZurebelia, romelic uaryofiTad moqmedebs ada-
mianis sasicocxlo organoebze da aseve, azianebs mcena-
reebs. 

Semdeg fenas, romelic 50-60 km-dan 80-90 km-mde 
vrceldeba mezosfero ewodeba. sityva `mezos~ niSnavs sa-
Sualos, radgan igi atmosferos Sua nawilSia. am fenaSi, 
rogorc troposferoSi, temperatura simaRlis zrdas-

Tan erTad ecema da zeda sazRvarze -70, -80C utoldeba. 
daaxloebiT 80 km simaRleze am fenaSi arsebobs ver-
cxlisferi Rrublebi. savaraudod, isini warmoiqmnebian 
wyalbadisa da Jangbadis SeerTebis reaqciis Sedegad. 
aris mosazreba, rom misi gaCena dakavSirebulia wylis um-
ciresi orTqlis kondensaciasTan. atmosferoSi ver-
cxlisferi Rrublebi yvelaze maRal Rrublebad iTvle-
ba, romelTac susti naTeba axasiaTebT, Sedgebian wvrili 
mtvris nawilakebisagan da aqvT meteorituli warmoSoba.  

mezosferos Semdeg daaxloebiT 800 km-mde vrcelde-
ba Termosferos (`Termo~ berZ. sityvaa da siTbos niS-
navs) fena. am fenaSi maRali temperatura SeimCneva, daax-
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loebiT 2000C. aq haeri Zalze gaiSviaTebulia. mis Ziri-
Tad Tvisebas didi ionizacia warmoadgens. e.i. masSi didi 
raodenobiTaa dadebiTad da uaryofiTad damuxtuli na-
wilakebi, ris gamoc atmosfero am fenaSi xasiaTdeba ma-
Rali eleqtrogamtarobiT. es xels uwyobs Sor manZilze 
radiotalRebis arekvlas da mis dedamiwaze dabrunebas. 
maTi intensivoba dReRamis ganmavlobaSi cvalebadia. 
mzis gaaqtiurebis SemTxvevaSi intensivoba ufro matu-
lobs da SesaZlebelia gamoiwvios radiokavSiris dar-
Rvevac. amiT aixsneba radiotalRebis did manZilze gav-
rcelebis unari.  

Semdeg fenas, romelic 800 km-dan iwyeba da atmosfe-
ros garegan gars warmoadgens, egzosferos uwodeben. 
masSi haeri Zalzed gaiSviaTebulia, vrceldeba 2000-3000 
km-mde da TandaTanobiT gadadis saplanetaTaSoriso siv-
rceSi. 

 
 

2.2 atmosferos sxvadasxva Semadgeneli  
nawilebis sasoflo-sameurneo mniSvneloba 

 
atmosferos Semadgeneli gazebidan, soflis meurne-

obis TvalsazrisiT, yvelaze didi mniSvneloba eniWeba 
azots, Jangbads, naxSirorJangs da wylis orTqls. 

azoti - mcenaris niadaguri kvebis erTerTi ZiriTadi 
elementia, romelic Sedis mcenareuli da cxoveluri ci-
lebis SemadgenlobaSi. atmosferos Tavisufali azoti 
dakavSirebulia niadagTan da zogierT Zirxvenovan kul-
turasTan, rac amdidrebs niadags da advilad SesaTvise-
bels xdis mas mcenareebisaTvis.  

Jangbadi - metad saWiro elementia sunTqvisaTvis, 
lpobisa da wvis procesebisaTvis. igi xels uwyobs niada-
gis baqteriebis moqmedebas, fesvTa sistemis zrdas da 
mcenaris niadagur kvebas. 
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atmosferoSi Jangbadis Semcveloba ar aris gansaz-
Rvruli, malimitirebeli, magram igi miwiszeda mcxovre-
bi mcenareebisaTvis sakmarisia. Teslebisa da fesvebisaT-
vis, agreTve mikroorganizmebisaTvis, romlebic imyofe-
bian niadagSi, Jangbadis raodenobis Semcveloba xSirad 
warmoadgens malimitirebel faqtors da misi ukmarisoba 
Zlier gavlenas axdens mcenareTa sicocxleze. 

intensiuri da ganuwyveteli gazTa gacvla, saWiroa 
Jangbadis koncentraciis sakmao raodenobiT niadagSi Se-
narCunebisaTvis, radgan gansakuTrebiT zafxulis peri-
odSi, atmosferodan misi maragis Semousvlelobis gamo 
igi SesaZlebelia gamoilios 20-100 saaTis ganmavlobaSi. 

mcenareTa fesvTa sistemis ganviTareba Jangbadis 
sxvadasxva koncentraciisas Zlier damokidebulia tempe-
raturaze. magaliTad, Jangbadis koncentraciis 3% da 

temperaturis 30C SemTxvevaSi mosalodnelia fesvebis 
ganviTarebis Seferxeba, roca koncentracia aRwevs 10% 

da temperatura 18C Seadgens, fesvebis ganviTareba nor-
malurad mimdinareobs. 

Jangbads didi mniSvneloba aqvs Teslis aRmocenebi-
saTvis. Tu misi raodenoba arasakmarisia, Teslis sun-
Tqvis procesi qveiTdeba da agrZelebs mosvenebas, rac 
iwvevs aRmocenebis gaWianurebas. niadagis kargad damuSa-
veba aumjobesebs aeracias da uzrunvelyofs Teslebis 
normalurad aRmocenebas. 

naxSirorJangi (CO2) - warmoadgens cvalebad airs. misi 
raodenobis cvalebadobas fizikurad ise ar Sevig-
rZnobT, rogorc wylis orTqlis SemTvevaSi, Tumca misi 
ignorireba ar SeiZleba, radgan atmosferoSi misi Sem-
cvelobis zrdam SeiZleba seriozuli klimaturi cvli-
lebebi gamoiwvios. misi raodenoba atmosferoSi yvelaze 
maRalia gazafxulze da yvelaze dabalia zafxulis bo-
los. naxSirorJangi mcenaris haeridan kvebis da sasof-
lo-sameurneo kulturebis mosavlis formirebis mniS-
vnelovani faqtoria. mwvane mcenareuloba sinaTlis 
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energiis daxmarebiT axdens naxSirorJangisa da wylis 
sinTezs, ris Sedegadac warmoiqmneba organuli nivTie-
reba. cxovelebis sunTqvis, organuli nivTierebebis wvi-
sa da gaxrwnis Sedegad atmosferoSi gamoiyofa naxSi-
rorJangi. atmosferoSi aRniSnuli gazis momateba gan-
sazRvrul donemde  zrdis mosavalis raodenobas. 

naxSirorJangi uSualod niadagis zedapirze 2-3-jer 
meti raodenobiTaa vidre mcenareulobis zedapirze. aR-
niSnuli gazis arsebobas atmosferoSi didi mniSvneloba 
aqvs mcenaris fiziologiuri procesebisaTvis. naxSi-
rorJangi ZiriTadad warmoiqmneba vulkanuri amofrqve-
vebisa da sxvadasxva organuli nivTierebebis wvisa da 
sunTqvis Sedegad. igi mniSvnelovani raodenobiT moedi-
neba niadagidanac. am gazis STanTqma didi raodenobiT 
xdeba okeaneebisa da mcenaris mwvane nawilebis mier. 
STanTqmis Semdeg mzis sxivebis daxmarebiT naxSirorJan-
gi iSleba, ris Sedegadac mcenareSi warmoiqmneba naxSir-
wylebi da gamoiyofa Jangbadi.  

tye xmeleTze naxSirorJangis ara marto ZiriTadi 
momxmarebelia, aramed naxSirbadis biologiurad dama-
kavSirebeli (merqnis saxiT) mTavari rezervuaricaa, wia-
Riseuli sawvavis CauTvlelad. 

wylis orTqls - mniSvnelovani adgili uWiravs atmos-
feroSi. igi ganapirobebs Rrublebis warmoqmnas da nale-
qebis mosvlas, efeqturad STanTqavs dedamiwis zedapiri-
dan gamosxivebul energias, moqmedebs mcenareuli safa-
ridan aorTqlebaze da sxva. wylis orTqlis Semcvel ha-
ers tenian haers uwodeben. mas didi mniSvneloba aqvs ro-
gorc cxovelebisaTvis, ise mcenareebisaTvis da gavlenas 
axdens sasoflo-sameurneo kulturebis mosavalze. igi 
ar warmoadgens Txevadi wylis wveTebs, aramed arsebobs 
calkeuli airis molekulebis saxiT.  sxva airebisagan 
gansxvavebiT, is advilad gadadis Txevadi fazidan myarSi 
da piriqiT. es procesi xdeba rogorc dedamiwis zedapir-
ze, ise atmosferoSi. globaluri aorTqlebis, kondensa-
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ciisa da naleqebis mosvlis siCqaris gamo, wylis or-
Tqlis atmosferoSi darCenis dro 10 dRes Seadgens. 
wylis orTqls gaaCnia unari STanTqos dedamiwis siTbu-
ri energia, ris gamoc igi warmoadgens `saTburis efeq-
tis~ gamomwvev erTerT airs. wylis orTqlis Semcvelo-
bis demonstrireba mniSvnelovania sinoptikosebisaTvis, 
romlebic am gamosaxulebebs iyeneben Sua da zeda atmos-
feroSi farTomasStabiani qaris reJimebis dasadgenad. 
mocemuli gamosaxulebebi daxmarebas uwevs meteorolo-
gebsac mimdebare haeris masebis sazRvrebis dadagenaSi. 

atmosferos SemadgenlobaSi mudmiv komponentebTan 
erTad adgili aqvs droebiT cvalebad gazebs. isini upir-
veles yovlisa kvamlis an mrewvelobis mier gamoyofili 
gazebia. kvamlis gazebis ZiriTad wyaros qvanaxSirisa da 

sxva saTbobis wva (SO2, F, NO2) warmoadgens, rac iwvevs 
mcenareTa dazianebas, maRali koncentraciis SemTxvevaSi 
maT daRupvas. isini SesamCnevad cvlian klimatur piro-
bebsac, kerZod SeiZleba daeces haeris tenianoba da Se-
sustdes ganaTeba, xolo temperaturam moimatos.  maTi 
moqmedebiT fotosinTezis procesi 2-jer mcirdeba. tem-

peraturis da sinaTlis reJimis mixedviT SO2 toqsikuro-
ba mcenareSi Zlier cvalebadia. maqsimaluri dazianeba 
vlindeba SuadRisas, roca ganaTeba da temperatura di-
dia, xolo minimaluria RamiT. Tumca, kvamlis gazebisagan 
mcenareTa zrdis daknineba damokidebulia jiSebis 

mgrZnobiarobaze. cvalebadi airia meTani (CH4), romlis 
koncentracia asi aTasobiT wlis manZilze ciklurad 
cvalebadobs, matulobs an klebulobs. misi matebis mize-
zad umTavresad brinjis moyvana, biomasis wva, wiaRiseu-
li sawvavis (naxSiris, navTobis) mopovebaa miCneuli. me-
Tanis atmosferoSi darCenis dro 10 welia. amJamad, misi 
atmosferoSi moxvedra da gamosvla TiTqmis dabalense-
bulia. miuxedavad, atmosferoSi meTanis mcire koncen-
traciisaa, igi efeqturad STanTqavs dedamiwis zedapiri-
dan gafrqveul siTbur radiacias, amitom atmosferoSi 
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misi doneebis matebam SesaZloa Tavisi roli iTamaSos at-
mosferos gaTbobis procesSi.  

 
 

2.3 atmosferos wneva da misi gazomvis meTodebi 
 

haeris ZiriTadi fizikuri maxasiaTebelia - wneva, 
temperatura da simkvrive. es parametrebi mWidro kavSir-
Sia erTmaneTTan. haeris simkvrive diddeba wnevis mate-
basTan erTad da mcirdeba wnevis dacemasTan dakavSire-
biT. haeris simkvrive diddeba an mcirdeba, agreTve mud-
mivi wnevis dros, Tu temperaturis cvlas aqvs adgili.  

wnevis maxasiaTeblebSi gasarkvevad Tu ganvixilavT 
daxurul haeris rezervuars (naxazi 2.3.1), SevniSnavT, 
rom masSi arsebuli haeris molekulebi gamudmebiT moZ-
raoben da garkveuli wneviT Signidan moqmedeben rezer-
vuaris kedlebze (a). haeris wneva molekulebis kedlebze 
dajaxebis siCqaris proporciulia. wnevis gazrda xdeba 
ori gziT: 1. haeris simkvrivis gazrdiT an ufro meti ai-
ris CatumbviT rezervuarSi an rezervuaris moculobis 
SemcirebiT (b); 2. haeris temperaturis gazrdiT, ra dro-
sac molekulebi ufro maRali wneviT imoqmedeben ked-
lebze, radgan isini ufro swrafad imoZraveben (g). amri-
gad, wnevaSi aisaxeba gazis simkvrive da temperatura. 

 

       
 

naxazi 2.3.1 wnevis maxasiaTeblebis Tavisebureba 
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 im SemTxvevaSi, roca rezervuarSi arsebuli haeri 
sxvadasxva airebis narevia, rogorc atmosferos SemTxve-
vaSi, TiToeuli airi kedlebze imoqmedebs Tavisi wneviT 
(parcialuri wneviT). mTliani wnevis maxasiaTebeli par-
cialuri wnevebis jamis tolia. mocemuli rezervuaris 
garSemo atmosferoa, romelic garedan moqmedebs mis 
kedlebze. Tu konteiners Tavs avxdiT da mis gareT arse-
buli wneva Sida wnevaze metia, maSin haeri garedan SigniT 
Seiwoveba, sanam gare da Sida wnevebi ar gaTanabrdeba. im 
SemTxvevaSi, roca gareTa wneva naklebia Sida wnevaze, ma-
Sin haeri Signidan gareT gaiwoveba, sanam Sida wneva ar ga-
uTanabrdeba rezervuaris gareT arsebul wnevas. orive 
SemTxvevaSi, umokles droSi Sida da gare wneva erTmaneTs 
gautoldeba. aRniSnuli procesi miuTiTebs haeris im 
Tvisebaze, rom igi gamudmebiT moZraobs, sanam maRali da 
dabali wnevis areebs Soris wonasworoba damyardeba. 

meteorologiaSi uSualod izomeba haeris wneva da 
temperatura. gvecodineba ra maTi monacemebi, SeiZleba 
gamoviTvaloT simkvrivec. simkvrive es aris romelime 
nivTierebis masis Sefardeba mis moculobasTan, e.i. 1m3 

wylis masa 4C temperaturaze tolia 1 tonis, xolo 1m3 

haeris masa 0C temperaturaze normaluri wnevis piro-
bebSi (760 mm vercxliswylis svetis simaRle) Seadgens 
1.293 kg. maSasadame, mocemuli pirobebis dros, wylis sim-
kvrive toli iqneba 1000 kg/ m3, haeris simkvrive - 1.293 
kg/m3. aqedan gamomdinare, SeiZleba ganvsazRvroT, rom 
haeris simkvrive daaxloebiT 800-jer mcirea wylis sim-
kvriveze. 

atmosferos masis naxevari moqceulia qveda fenebSi 
daaxloebiT 5.5 km-mde. 300 km simaRleze atmosferos sim-
kvrive Zalze mcirea zRvis donesTan SedarebiT. simaR-
lis zrdasTan erTad igi TandaTanobiT gadadis saplane-
taTaSoriso sivrceSi. 

atmosferos wneva is Zalaa, romelic moqmedebs far-
Tobis garkveul erTeulze. yoveli gazi, romelic moTav-
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sebulia raime WurWelSi, axdens dawolas WurWlis ked-
lebze Tavisi molekulebis moZraobis Sedegad. atmosfe-
roSi aseTi, pirobiTad gamoyofili haeris nebismieri mo-
culoba dawolas axdens mis garSemo myof haerze, es uka-
naskneli ki - dedamiwaze. haeris aseTi gamoyofili mocu-
loba SeiZleba Zalian mcire iyos wertilis sazRvrebam-
dec. maSasadame, atmosferos yovel wertilSi arsebobs 
atmosferuli wnevis gansazRvruli sidide.  

haeris wneva izomeba vercxliswyliani barometriT, 
romlis milSi vercxliswylis svetis simaRle zR. done-

ze, roca t=0C utoldeba 760 mm, radgan am ganikveTis 
farTobi 1 sm2. atmosferos wnevas didi xnis ganmavlobaSi 
sazRvravdnen milimetrebSi (mm) vercxliwylis svetis si-
maRlis mixedviT, rac bevr uxerxulobas qmnida sxvadsxva 
amocanis gadawyvetis dros. imisaTvis, rom gaezomaT wne-
va Zalis erTeulebSi, 1930 wels dadgenili iqna wnevis 
axali saeraSoriso erTeuli - bari (berZ. niSnavs `simZi-
mes”), rac udris 1 mil. dins 1m2 farTobze da eqvivalen-
turia vercxliswylis svetis 750.1 mm. meteorologiaSi 
atmosferos wnevis gamoTvlisaTvis iyeneben baris meaTa-
sed nawils - milibars. atmosferuli wnevis milimetri-
dan milibarSi gadayvanisaTvis saWiroa milimetrebSi mi-
Rebuli wnevis sidide gadavamravloT 4/3 da piriqiT, Tu 
gvinda milibaridan milimetrSi gadayvana, wnevis sididis 
milibarTa ricxvs gavamravlebT. magaliTad:  

 

736 mm43=981.3 mb an piriqiT 981.3 mb34=736 mm. 
 
dedamiwaze simZimis Zalis aCqareba matulobs ekvato-

ridan polusebisaken da mcirdeba simaRlis zrdasTan er-
Tad. rom gamovricxoT sxvadasxva ganedis simZimis Zalis 
aCqarebis gavlena vercxliswylis svetis Cvenebaze, saWi-
roa masSi SevitanoT Sesworeba, raTa igi miviyvanoT 

zRvis doneze da 45-iani simZimis Zalis Cvenebaze. zRvis 

doneze, 0C-iani temperaturisa da 45-iani ganedis piro-
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bebSi atmosferuli wneva Seadgens 760 mm, romelsac nor-
malurs uwodeben. 

atmosferos wnevis gazomvisaTvis gamoiyeneba Sesaba-
misi xelsawyoebi (sur. 2.3.2).  
 

                    
barografi                                                                 barometri 

 

 
vercxliswyliani - finjniani barometrebi 

 
sur. 2.3.2 atmosferuli wnevis sazomi xelsawyoebi 

 
meteorologiur sadgurebSi gamoiyeneba vercxlis-

wyliani - finjniani barometrebi, xolo eqspediciebSi ba-
rometri - aneroidi (niSnavs `uhaeros”, rac xelsawyos 
muSaobis principSi gamoixateba). atmosferos wnevis uw-
yveti registraciisaTvis gamoiyeneba barografi. 
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reliefis ferdobis qveda da zeda wertilebs Soris 
simaRlis sxvaobis gamoangariSebisaTvis, romelsac dama-
tebiT barometrul nivelirebas uwodeben gamoiyeneba ba-
bines formula:  

h = 16000 (1 + 0.00366 )
2

21 tt 

21

21

pp
pp




 

sadac h - simaRlis sxvaobaa (m);  
p1 da p2 - wneva qveda da zeda wertilebze mm-Si an mb-Si;  

t1 - t2 - haeris temperatura Sesabamis wertilebze;  

0.00366 - gazebis gafarToebis koeficientia. 
barometruli nivelireba gamoiyeneba eqspediciuri 

gamokvlevebis pirobebSi, gansakuTrebiT mTian adgileb-
Si, rodesac saWiroa reliefis sxvadasxva formebis Se-
fardebiTi simaRlis gansazRvra. 

 
 

2.4  adiabaturi procesebi atmosferoSi 
 

haeris temperaturis Secvlas, garemomcvel garemos-
Tan siTbos gacvlis gareSe adiabatur process uwodeben. 
dadgenilia, rom Tu haeri ikumSeba, maSin wnevac izrdeba 
da amasTanave matulobs temperaturac. xolo Tu haeri 
farTovdeba, maSin wnevac ecema da amasTanave klebulobs 
temperaturac. 

atmosferoSi haeris SekumSva da gafarToeba ZiriTa-
dad mimdinareobs haeris aRmavali da daRmavali denebis 
dros. Tu haeri maRla miiwevs, e.i. warmoiqmneba aRmavali 
denebi, haeri farTovdeba, misi wneva ecema da Sesabamisad 
temperatura klebulobs. xolo Tu daRmavali denebi 
warmoiqmneba haeri ikumSeba, wneva matulobs da Sesabami-
sad haeris temperaturac izrdeba. mSral da teniT gau-
jerebel haerSi aRmavali denebis dros temperatura 

TiTqmis 1C-iT ecema yovel 100 m simaRleze, xolo daRma-
vali denebis dros matulobs imave sididiT. teniT gaje-
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rebul haerSi aRmavali denebis dros temperaturis adia-
baturad SemcirebasTan erTad mimdinareobs wylis or-
Tqlis kondensacia da faruli siTbos gamoyofa, rome-
lic haeris gaTbobas xmardeba. amitom, gajerebul haerSi 
aRmavali denebis dros temperaturis dacema SedarebiT 
naklebia, vidre gaujerebel haerSi. aRniSnuli sidide 
cvalebadia. Rrublebis didi nawili warmoiqmneba haeris 
aRmavali denebis dros adiabaturi gacivebis Sedegad. 

 

 kiTxvebi TviTSemowmebisaTvis 

 

1. rogoria atmosferos haeris Semadgenloba? 
2. haeris gaWuWyianebis ra wyaroebi arsebobs? 
3. romel ZiriTad fenebad iyofa atmosfero da ra Tvise-

bebiT xasiaTdeba TiToeuli fena? 
4. rogoria atmosferos sxvadasxva Semadgeneli nawile-

bis sasoflo-sameurneo mniSvneloba? 
5. raSi mdgomareobs wnevis maxasiaTeblebis Tavisebure-

bebi? 
6. ra xelsawyoebiT izomeba wneva? 
7. ras niSnavs barometruli nivelireba? 
8. ras ewodeba adiabaturi procesi? 
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T a v i III 

 

mzis radiacia 

 

3.1 radiacia 
 
energia mravali formiT arsebobs, kerZod: sxivuri, 

eleqtruli, birTvuli, qimiuri, Tumca saerTo jamSi, 

energiis yvela forma SeiZleba daiyos or zogad katego-

riad, kinetikur energiad da potenciur energiad. kine-

tikuri energia ganixileba, rogorc gamoyenebaSi myofi 

energia da xSirad ganmartaven, rogorc moZraobis ener-

gias. magaliTad, wvimis wveTebis vardna, qaris mier gada-

tanili mtvris nawilakebi da a.S. potenciuri energia 

aris energia, romelic jer ar aris gamoyenebuli. is SeiZ-

leba sxvadasxva formiT arsebobdes, magaliTad, mcenare-

Si arsebul naxSirwylebs gaaCniaT potenciuri energia, 

romelic SesaZlebelia moxmarebuli iqnas cxovelebis an 

TviT am mcenaris mier da Semdeg metabolozmiT gardaiq-

mnas mcenaris biologiuri aqtivobisaTvis saWiro ener-

giad. 

energiis gadatana erTi adgilidan meoreze xdeba sami 

procesiT, es aris: konduqcia, konveqcia da radiacia. 

konduqciis SemTxvevisas nivTierebaSi siTbos moZraobi-

sas ar xdeba molekulebis gadaadgileba siTbos moZrao-

bis mimarTulebiT. konveqcia xdeba siTxis an gazis moZra-

obis saSualebiT. am dros adgili aqvs siTbos gadacemas 

da denad mdgomareobaSi myofi nivTierebebis Serevas. ra-

diacia energiis gadacemis erTaderTi meqanizmia, romlis 

gavrceleba SesaZlebelia gadamcemi aris gareSe. igi aris 

swrafi, uecari siTbos gadatana gamosxivebis gziT. am 

procesis siswrafes ganapirobebs is, rom gamosxivebis 

energia sivrceSi vrceldeba sinaTlis siCqariT, romel-



 49 

sac ar xvdeba materialuri garemo, anu misi gadacema Se-

iZleba moxdes cariel sivrceSi.  

dedamiwaze arsebuli praqtikulad mTeli energia 

warmoiqmneba mzisgan. radiacias asxivebs TiTqmis mTeli 

materia, varskvlavebi, dedamiwa da a.S. radiaciis Sem-

TxvevaSi talRebi Sedgebian eleqtruli da magnituri 

rxevebisagan, anu radiacia Sedgeba rogorc eleqtruli, 

ise magnituri talRisagan, romelTagan TiToeuls Tavisi 

maqsimumebisa da minimumebis sqema aqvs. isini erTmaneTis 

perpendikularulia, ufro metic, eleqtruli da magni-

turi komponentebi erTmaneTTan mWidro kavSiriSia da 

unisonSi adis maRla da eSveba dabla (naxazi 3.1.1).  

 

 
 

naxazi 3.1.1 eleqtromagnituri radiacia 

 

 naxazis mixedviT, radiaciis moZraobasTan erTad 

eleqtruli (E) da magnituri (M) talRebi gadainacvle-

ben isris naCvenebi mimarTulebiT. mocemul talRebs er-

Tnairi amplituda aqvT da Sesabamisad radiaciis inten-

sivobac erTnairi eqnebaT. Tumca, naxazze (a) SemTxvevisas 
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ufro mokle talRis sigrZea naCvenebi, amitom, is Tvisob-

rivad gansxvavdeba  naxazze (b) SemTxvevisagan. 

 mzis sxivebis vardnis kuTxe. rodesac manZili mzis 

daSorebisa horizontidan ufro naklebia, misi mcxunva-

rebac iklebs, xolo zenitTan miaxloebiT misi intensi-

voba izrdeba. sxivebis gabneva aris im zedapiris farTo-

bis zrda, romelzec vrceldeba radiacia sxivebis var-

dnis kuTxis klebis sapasuxod, anu rac metia sxivebis 

gaSla, miT naklebia radiaciis intensivoba (naxazi 3.1.2). 
 

 
 
naxazi 3.1.2  dedamiwis zedapirze moxvedrili gamosxivebuli   

energiis intensivobis damokidebuleba misi vardnis 

kuTxeze 

 

 naxazis mixedviT, rac metia sxivebis gaSla, miT nak-

lebia radiaciis intensivoba. SemTxvevis (a) nawilSi si-

naTle Semodis 90-iani kuTxiT, romelic koncentrire-
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bas axdens mcire farTobze da zrdis zedapiris gaTbobis 

unars. SemTxvevis (b) nawilSi zedapirze sxivebi ufro da-

qanebulad ecema da energia SedarebiT did farTobze na-

wildeba, ris Sedegad ganaTeba klebulobs. amrigad, SeiZ-

leba iTqvas, rom sinaTlis sxivi ufro efeqturad ana-

Tebs da aTbobs zedapirs, roca misi vardnis kuTxe didia 

(rac ufro pirdapiria ganaTeba, miT ufro Zlieria gaT-

boba). 

 sxivebis gaSlis sididis gansxvavebebi mniSvnelovan 

rols asruleben weliwadis droebis CamoyalibebaSi. mar-

tisa da seqtembris Tveebis buniobas Soris 5-Tviani peri-

odis ganmavlobaSi, CrdiloeT naxevarsferos nebismier 

ganedze ufro uSualo vardnis kuTxea, vidre samxreT na-

xevarsferoSi. amitom, CrdiloeT naxevarsferoze arse-

buli insolacia sxivebis ufro nakleb gaSlas eqvemdeba-

reba, rac xels uwyobs zedapiris ufro metad gaTbobas. 

momdevno 6 Tvis ganmavlobaSi situacia sapirispirod ic-

vleba da samxreT naxevarsferos mTlianobaSi mzis sxive-

bis vardnis ufro maRali kuTxe gaaCnia.  

 

 

3.2  weliwadis droTa warmoqmnis mizezebi 
 

mze warmoadgens dedamiwasTan yvelaze axlo mdebare 
varskvlavs, romlis saSualo temperatura daaxloebiT 

aris 6000C. igi moZraobs Tavis RerZis garSemo dasavle-
Tidan aRmosavleTisaken, romlis erTi Semobruneba uax-
lovdeba dedamiwis 25 dReRamur bruns. dedamiwa mzesTan 
mimarTebaSi erT Semobrunebas andomebs daaxloebiT 24 
saaTs, rac iwvevs dReRamis cvlilebas. misi RerZis daxra 
ucvlelia rogorc dReRamuri brunvisas, ise mzis garSe-
mo gadaadgilebis dros. aseTi mdebareoba iwvevs wlis 
droTa cvlilebas, anu miuxedavad imisa, rom mze gamoas-
xivebs radiaciis TiTqmis mudmiv raodenobas, dedamiwa 
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wlis manZilze sxvadasxva raodenobis radiacias Rebu-
lobs, rac gamoixateba weliwadis droebis arsebobaSi.  

dedamiwa mzesTan axlosaa daaxloebiT 3 ianvars, ra-
sac perihelioni ewodeba, xolo mdgomareobas, roca de-
damiwa yvelaze Sors aris mzisgan, daaxloebiT 3 ivliss - 
afelioni ewodeba. 

rodesac mzis sxivebi CrdiloeT naxevarsferoSi yo-
vel kvadratul erTeulSi ecema pirdapir da koncentri-
rebulad, CrdiloeT polusi gadaxrilia mzisken da de-
damiwis CrdiloeT naxevarSi dgeba zafxuli, Sesabamisad 
samxreT naxevarSi zamTaria. mzis gansazRvruli mdebare-
oba dedamiwis ekvatoris mimarT niSnavs nabuniobas (mze-
budobas). rodesac dedamiwa yvelaze metad daSorebulia 
ekvatoridan samxreTisaken, CrdiloeT naxevarsferoSi 
iwyeba zamTari (astronomiulad) da dgeba zamTris nabu-
nioba (mzebudoba). rodesac mze maqsimalurad daSorebu-
lia ekvatoridan CrdiloeTisaken samxreT naxevarsfe-
roSi iwyeba zamTari da dgeba zafxulis nabunioba (mzebu-
doba). zamTris nabunioba dgeba 21 dekembers, zafxulis - 
21 ivniss.  rac Seexeba buniobas, igi aris drois momenti, 
rodesac mze aRwevs or buniobas Soris saSualo wer-
tils. rodesac mze gadakveTs ekvators CrdiloeTisaken 
am naxevarsferoSi iwyeba zafxuli (zafxulis bunioba), 
xolo roca mze gaivlis ekvators samxreTisaken xiluli 
gadaadgilebisas, SeimCneva Semodgomis bunioba. gazafxu-
lis bunioba dgeba 21 marts, xolo Semodgomis bunioba 22 
seqtembers. aRniSnulma dReebma SeiZleba erTi dRiT ga-
dainacvlos (naxazi 3.2.1). 
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naxazi 3.2.1  dedamiwis brunva mzis garSemo 
 

 naxazis mocemulobiT, CrdiloeT naxevarsfero maq-
simaluradaa daxrili mzisken, rac xdeba 21 ivniss da war-
moadgens ivnisis nabuniobas (mzebudobas) an zafxulis na-
buniobas (mzebudobas), radgan am dros CrdiloeT naxe-
varsferoSi zafxulia. sinamdvileSi es is droa, rodesac 
CrdiloeT naxevarsferoSi mzis energia yvelaze didi ra-
odenobiT xvdeba da zemoaRniSnuli TariRi zafxulis 
pirvel dRes aRniSnavs. eqvsi Tvis Semdeg, daaxloebiT 21 
dekembers, CrdiloeT naxevarsferoSi xvdeba mzis ener-
giis minimaluri raodenoba da am dros dekembris nabuni-
oba (mzebudoba) an zamTris nabunioba (mzebudoba) ewode-
ba, radgan CrdiloeT naxevarsferoSi am dros zamTaria. 
es aris zamTris pirveli dRe CrdiloeT naxevarsferoSi 
da zafxulis pirveli dRe samxreT naxevarsferoSi. am or 
nabuniobas (mzebudobas) Soris aris swored zemoaRniSnu-
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li martis bunioba (romelsac xSirad CrdiloeT naxevar-
sferosTvis gazafxulis buniobas uwodeben) daaxloebiT 
21 marts da seqtembris bunioba (CrdiloeT naxevarsfe-
rosaTvis Semodgomis bunioba) daaxloebiT 21 seqtem-
bers. gazafxulisa da Semodgomis buniobis dros mTel 
dedamiwaze dRe da Rame erTnairi xangrZlivobisaa da 
orive naxevarsfero Tanabari raodenobis energias iRebs. 

 
 

3.3  mzis radiaciis speqtruli Semadgenloba 
 

mzis radiacia Sedgeba sxvadasxva sigrZis eleqtro-
magnituri talRebisagan. mzis radiaciis talRis sigrZes 
aqtinometriaSi gamoxataven mikrometrebSi (mkm). mzis 
sxivuri energiis dayofas talRebis sigrZis mixedviT 
speqtrs uwodeben, romelic iyofa sam ZiriTad nawilad:  

 ultraiisfer sxivebad (talRis sigrZe  0.40 mkm);  

 xilul sxivebad (talRis sigrZe 0.40-0.76 mkm);  

 infrawiTel sxivebad (talRis sigrZe  0.76 mkm).  
atmosferos zeda sazRvarze mzis jamuri radiacii-

dan sxivuri energiis 46% speqtris xilul nawilze mo-
dis, 47% infrawiTelze, 7% ultraiisferze. Tu mzis 
sxivs minis prizmaSi gavatarebT, TeTr ekranze miviRebT 
sxivebis 7 ferad zols: wiTels, narinjisfers, yviTels, 
mwvanes, cisfers, lurjs da iisfers. msgavs movlenas bu-
nebaSic aqvs adgili, rac cisartyelis saxelwodebiTaa 
cnobili. am SemTxvevaSi minis prizmis rols wylis wveTe-
bi an yinulis kristalebi asruleben. cisartyelas war-
moqmnisaTvis saWiroa garkveuli pirobebi, kerZod:  

1. haerSi wylis wveTebis mniSvnelovani raodenoba, 
gansakuTrebiT im Rrublebidan romlebidanac modis 
Tavsxma wvima;   

2. mzis naTeba;  
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3. damkvirveblis dgoma mzesa da wvimis Rrublebs So-
ris. cisartyela miT ufro naTelia, rac ufro metia 
wylis wveTebi. 

zemoaRniSnuli sxivebis erTdrouli moqmedeba ada-
mianis Tvalze aRiqmeba rogorc TeTri feri. infrawiTe-
li sxivebi uxilavia da qmnian siTbur efeqts. mzis sxivis 
xiluli nawili rodesac gaivlis atmosferoSi, haeris 
uwvrilesi minarevebisa da molekulebis daxmarebiT ga-
ibneva. gabneul dRis sinaTleSi sWarbobs lurji feri, 
rac cis lurj ferebSi aRqmas ganapirobebs. horizontze 
mzis amosvlis an Casvlis dros misi feri mowiTalo an na-
rinjisferia, rasac ganapirobebs mzis sinaTlis sxivebi, 
romelic xvdeba damkvirveblis Tvals. isini gaivlian So-
ri manZilidan atmosferos daburul mkvriv fenebSi da 
sinaTles gaabneven mokle talRebiT. aseT SemTxvevaSi 
sxivi mxolod wiTeli feris rCeba. rodesac mze maRla ai-
wevs, sxivi gadis atmosferos naklebi simkvrivis fenaSi, 
rac asustebs wiTel Seferilobas. 

garda ganuwyveteli speqtrisa arsebobs gaxurebuli 
gazebisagan miRebuli xazovani da STanTqmiTi speqtrebi, 
romlebic warmoadgenen Savi xazebiT daseril mTliani 
speqtris saxecvlilebas. mzis speqtrSi arsebuli Savi xa-
zebi warmoiqmnebian atmosferos mier mzis zedapiridan 
gamofrqveuli zogierTi sxivis SewoviT. 

sinaTlis speqtrul gavlenas didi mniSvneloba aqvs 
mcenaris zrda-ganviTarebisaTvis. mcenaris fiziologi-
uri procesebis normaluri mimdinareobisaTvis, romle-
bic ganapirobeben mis sicocxlisunarianobas, mniSvnelo-
vania mokletalRovani radiacia, romlis talRis sigrZe 
0.1-4.0 mkm farglebSi icvleba. infrawiTeli radiacia 

(0.76 mkm) mcenareTa zrda-ganviTarebaSi axdens mxolod 
siTbur efeqts. ultraiisferi radiacia moqmedebs mce-
naris zrdis procesze, xolo xiluli radiacia mTlianad 
ganapirobebs mcenaris fiziologiuri procesebis msvle-
lobas. es is energetikuli resursia, romlis STanTqmi-
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Tac mcenare aregulirebs mis sasicocxlo procesebs. 
speqtris am ubanze naTlad Cans fotosinTezurad aqtiu-
ri radiaciis (far) mniSvneloba.  

radiaciis im nawils, romelsac STanTqavs foTlis 
qlorofilis marcvlebi fiziologiuri radiacia ewode-
ba. fotosinTezis procesisaTvis gamoiyeneba jamuri ra-
diaciis is nawili, romelic mdebareobs sxivis 0.38-0.71 
mkm talRis sigrZis intervalSi da mas fotosinTezurad 
aqtiur radiacias (far) uwodeben. foTolze dacemuli 
mTliani sxivuri energiidan STainTqmeba 73%, xolo 27% 
gatardeba. STanTqmuli 73%-dan fotosinTezis process 
xmardeba 1-5%, danarCeni siTbur energiaSi gadadis da 
ixarjeba sunTqvasa da aorTqlebaze.  

fotosinTezurad aqtiur radiacias da misi ganawile-

bis aRricxvas droSi da teritoriis mixedviT didi mniS-

vneloba aqvs maRali mosavlis miRebisaTvis. igi warmoad-

gens sasoflo-sameurneo kulturebis produqtiulobis 

erTerT ZiriTad faqtors. 

mcenaris mier organuli nivTierTebis dagrovebisaT-
vis saWiroa sinaTlis energetikuli mxare, romelic iq-
mneba mzis radiaciis daxmarebiT. igi unda sWarbobdes 
gansazRvrul mniSvnelobas, romelsac kompensaciis wer-
tils uwodeben. winaaRmdeg SemTxvevaSi, fotosinTezis 
procesSi mcenaris sunTqvaze ufro meti organuli niv-
Tiereba gaicema (daixarjeba) vidre Seiqmneba, rac mcena-
ris dakninebas gamoiwvevs. far-is gansazRvrisaTvis saWi-
roa vicodeT pirdapiri, gabneuli da jamuri radiaciis 
monacemebi, romelTa mixedviT, gaangariSebis safuZvel-
ze Sedgenilia gantoleba: 

 

Qfar= 0.43S/ + 0.57D 
 
sadac Q - aris fotosinTezurad aqtiuri radiaciis 

jami (far), S/ - pirdapiri radiaciis jami horizontalur ze-

dapirze, xolo D - gabneuli radiaciis jami gansazRvrul 
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periodSi (dekada, Tve, savegetacio periodi da a.S.). far-is 

miaxloebiTi gansazRvrisaTvis jamuri radiaciis - Q mona-

cemebis mixedviT gadamyvani koeficienti Ca=0.52 
amJamad, Sedgenilia far-is teritoriuli ganawile-

bisTvis specialuri rukebi, romlebic gamoiyeneba sof-
lis meurneobis miznebisaTvis bunebrivi resursebis Se-
fasebis dros. 
 
 

3.4  mzis radiaciis saxeebi  
 

atmosferoSi radiaciuli nakadebi sxvadasxva mdgene-
lebad warmoCindeba. mzis pirdapiri radiacia warmoad-
gens mzis paraleluri sxivebis nakads, romelic uSua-
lod ecema niadagis zedapirze. misi intensivoba izomeba 
siTbos im raodenobiT kaloriebSi, romelsac Rebulobs 
sxivebisadmi perpendikularulad mimarTuli 1 sm2 Savi 
zedapiri 1 wT-is ganmavlobaSi. misi energetikuli mxare 
damokidebulia mzis dgomis simaRleze, atmosferos gam-
Wirvalobaze, Semadgenlobasa da wlis periodze. 

dedamiwis mzis garSemo elifsisebur orbitaze moZ-
raoba iwvevs imas, rom sxvadasxva sezonSi dedamiwa gan-
sxvavebuli manZiliTaa daSorebuli mzidan. misi intensi-
voba izrdeba zRvis donidan adgilis simaRlis zrdasTan 
erTad. mzis radiaciis talRis sigrZe, romelic aRwevs 
dedamiwamde, meryeobs 0.29-4.0 mkm farglebSi. misi ener-
giis daaxloebiT naxevari modis fotosinTezurad aqti-
ur radiaciaze. 

mzis pirdapir radiacias axasiTebs rogorc dRiuri, 
ise wliuri msvleloba. mzis amosvlisas mzis radiaciis 
intensivoba Zalze mcirea. mzis simaRlis zrdasTan er-
Tad igi TandaTan matulobs da SuadRisas aRwevs maqsi-
mums. pirdapiri radiaciis wliuri msvleloba ki mkveT-
rad gamoxatulia polusebze, radgan aq zamTarSi pola-
ruli Rameebis pirobebSi mzis radiacia saerTod ar Seim-
Cneva. saSualo ganedebze pirdapiri radiaciis maqsimumi 
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modis ara zafxulze, aramed gazafxulze, radgan zafxu-
lis TveebSi wylis orTqlisa da mtveris momatebis gamo 
atmosferos gamWirvaloba daqveiTebulia. saqarTvelo-
saTvis radiaciis maqsimumi aRiniSneba ivnisSi, xolo mini-
mumi zamTris periodSi, dekemberis TveSi.  

gabneuli radiacia mzis radiaciis is nawilia, rome-
lic atmosferoSi gavlis dros gaibneva da am saxiT aR-
wevs niadagis zedapirs. sxivebis gabnevas xels uwyobs at-
mosferoSi arsebuli gazebis molekulebi, mtveri, Rrub-
lebi da sxva. Rrublebidan radiaciis gabnevis intensivo-
ba metad rTulia, radgan aq mxedvelobaSia misaRebi, ro-
gorc Rrublebis raodenoba, ise misi vertikaluri sim-
Zlavre, optikuri Tviseba da sxva. Tovlis saburveli, 
romelic aireklavs pirdapiri radiaciis 70-90%, adidebs 
gabneul radiacias atmosferoSi. mowmendil amindSi 
zRvis donidan adgilis simaRlis matebasTan erTad gab-
neuli radiaciis intensivoba klebulobs.  

gabnevis procesSi radiaciis sxivi iSleba mraval 
sust sxivebad, romlebic sxvadasxva mimarTulebas iRe-
ben (naxazi 3.4.1). 

 

 
naxazi 3.4.1 gabneuli radiacia 
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 arsebobs gabnevis sami zogadi saxe:  
 1. reilis gabneva, romelsac axdenen atmosferoSi ar-
sebuli gazebis calkeuli molekulebi da es movlena um-
Tavresad mokle talRis sigrZeebze vrceldeba. reilis 
gabneva ukavSirdeba iseTi movlenebs, rogoricaa lurji 
ca uRrublo dRes, kosmosidan danaxuli dedamiwis at-
mosferos lurji Seferiloba da wiTeli mzis Casvla-
amosvla;  
 2. sinaTlis gabneva sferul nawilakebze, romelsac ar 
aqvs tendencia, gaabnios ufro mokle talRis sigrZis 
mqone radiacia. aRniSnuli gabnevis Sedegad mzis Casvla 
ufro wiTelia, vidre mxolod reilis gabnevis dros. da-
binZurebul atmosferoSi, sadac aerozolebis maRali 
koncentracia aRiniSneba ca ruxia im fonze, rodesac 
speqtris mTeli xiluli nawili efeqturad gaibneva de-
damiwis zedapiris mimarTulebiT;  
 3. araseleqtiur gabnevas adgili aqvs maSin, rodesac 
RrublebSi xdeba Semomavali radiaciis yvela sigrZis 
talRis Tanabari arekvla, ris gamoc isini TeTri an nac-
risferi Seferilobis Cans. imis gamo, rom am SemTxvevaSi 
konkretul talRis sigrZes upiratesoba ar eniWeba, 
Rrublismier gabnevas zogjer araseleqtiuri gabneva 
ewodeba.   

gabneuli radiaciis dReRamuri da wliuri svla TiT-
qmis Seesabameba pirdapiri radiaciis msvlelobas. diliT 
gabneuli radiacia SeimCneva mzis amosvlamde, xolo sa-
Ramos - mzis Casvlis Semdeg. saerTod, mzis amosvlis da 
Casvlis periodSi igi Zlier sustia. wliur svlaSi gabne-
uli radiaciis maqsimumi SeimCneva zafxulobiT. 

gabneuli radiacia, mowmendili cis pirobebSi, gaci-
lebiT mdidaria mokletalRovani sxivebiT, vidre pirda-
piri sxivebiT, rac mniSvnelovan fiziologiur gavlenas 
axdens, rogorc mcenareTa, ise cxovelTa zrda-ganviTa-
rebaze. ganedis zrdasTan erTad mniSvnelovnad matu-
lobs Rrublianoba, ris gamoc CrdiloeTiT mdebare qvey-
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nebSi gabneuli radiaciis roli mcenareTa da cxovelTa 
ganviTarebisaTvis gacilebiT metia, vidre samxreT qvey-
nebSi. mzis simaRlezea damokidebuli ara marto pirdapi-
ri, aramed gabneuli radiaciis intensivobac, e.i. mze ho-
rizontidan rac ufro dabla dgas, imdenad nakleb pir-
dapir da gabneul radiacias iZleva. 

mzis gabneuli - D da pirdapiri - S/ radiaciebis jams, 
romelic modis horizontalur zedapirze, uwodeben 

mTlian anu jamur radiacias (Q). mTliani radiacia war-
moadgens radiaciuli balansis ZiriTad Semadgenel na-
wils:  

Q = S/ + D 
 

misi speqtruli Semadgenloba, pirdapir da gabneul 
radiaciebTan SedarebiT, TiTqmis mdgradia da ar icvle-
ba mzis simaRlis SecvlasTan erTad. pirdapiri da gabne-
uli radiaciis Tanafardoba jamur radiaciaSi damokide-
bulia mzis simaRleze, Rrublianobasa da atmosferos 
gaWuWyianebaze. mzis simaRlis matebasTan erTad gabneu-
li radiaciis wili SedarebiT mcirdeba. rac ufro gam-
Wirvalea atmosfero, miT ufro mcirea gabneuli radia-
ciis wili mTlian radiaciaSi. mTliani moRrublulobis 
dros jamuri radiacia mTlianad Sedgeba gabneuli radi-
aciisagan. zamTrobiT Tovlis saburvelidan radiaciis 
arekvla da misi atmosferoSi xelmeored gabneva, mniSvne-
lovnad zrdis gabneuli radiaciis wils jamur radiacia-
Si.  

jamuri radiaciis nawili, romelic modis dedamiwis 
moqmed zedapirze da sagnebze STainTqmeba, nawili ai-
rekvleba misgan. aseT radiacias arekvlil radiacias 

uwodeben. arekvlili radiaciis Ra Sefardebas jamur ra-

diaciasTan Q albedo ewodeba (A), romelic gamoxatavs 
sagnis arekvliTunarianobas: 

A = %100
Q
R
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moqmedi zedapiris albedo damokidebulia mis ferze, te-
nianobasa da sxva Tvisebebze (cxrili 3.4.1).  
 
cxrili 3.4.1 sxvadasxva zedapiris albedo  
 

zedapiri albedo (%) 

axali Tovli 80-95 

WuWyiani Tovli 40-50 

muqi feris niadagebi 5-15 

mSrali Tixnari niadagebi 20-35 

mSrali silnari niadagebi 25-45 

xorbleulis naTesebi 10-25 

wiwvovani tye  10-15  

foTlovani tye 15-20 

 
cxrilidan Cans, rom yvelaze meti arekvlis Tviseba 

gaaCnaia axal mosul Tovls. didi arekvlis unari gaaCnia, 
agreTve grova Rrublebs, romelTa albedo 78% aRwevs. 
sveli foTlisa da niadagis zedapiri mSralTan Sedare-
biT naklebad aireklavs mzis sxivebs. arekvla aseve, da-
mokidebulia mzis simaRleze da icvleba dRis ganmavlo-
baSi. amreklavi zrdapiridan sinaTle im kuTxiT airekle-
ba, ra kuTxiTac is daeca. 

wylis zedapiris albedo SedarebiT mcirea, vidre 
xmeleTis, radgan mzis sxivi xvdeba ra wyalSi, gaibneva da 
STainTqmeba masSi. 

albedos saSualebiT SesaZlebelia zedapiris mier 
STanTqmuli radiaciis raodenobis gamoangariSeba. 
zRvis albedo SesaZleblobas iZleva ganisazRvros misi 
talRis simaRle. xmeleTis albedo warmodgenas iZleva  
mcenareuli safaris mdgomareobaze. xmeleTis, zRvebis 
da Rrublebis albedoze dakvirveba warmoebs dedamiwis 
xelovnuri Tanamgzavridan. 

 



 62 

3.5  dedamiwisa da atmosferos grZeltalRovani 
gamosxiveba 

 
 dedamiwis zedapirsa da atmosferos Soris energiis 
urTierTgacvlis mudmiv process, sxva meqanizmebTan er-
Tad Tan axlavs radiaciis emisia da STanTqma.  mzis radia-
ciis STanTqmis Sedegad dedamiwis zedapiri da atmosfe-
ro gamoasxiveben grZeltalRovan energias. mzisa da 
grZeltalRovani radiaciis gadacemis saboloo Sedegia 
dedamiwis zedapirze jamuri gamosxivebis siWarbe, xolo 
atmosferoSi am sididis deficiti. 

niadagis zedapiridan gamosxiveba modis ganuwyvet-
liv. rac metia gamomsxivebeli zedapiris temperatura, 
miT intensiuria misi gamosxiveba. ganuwyvetliv mimdina-

reobs gamosxiveba atmosferodanac (Ea), romelic STan-
Tqavs mzis radiaciis nawilsa da dedamiwis gamosxivebas 

(Ed), Sedegad ki Tavad gamoasxivebs grZeltalRovan radi-

acias. am ori nakadis sxvaoba (Ed- Ea) warmoadgens grZel-
talRovani sxivebis siTbos im raodenobas, romelsac 
kargavs moqmedi zedapiri. am sxvaobas efeqtur gamosxi-

vebas uwodeben (Eef) da gamoixateba formuliT:  
 

Eef= Ed- Ea 
 

moqmedi fenis efeqturi gamosxiveba damokidebulia 
Tavisi sxeulis temperaturaze, haeris tenianobasa da 
temperaturaze, agreTve Rrublianobaze. dedamiwis tem-

peraturis momateba zrdis efeqtur gamosxivebas (Eef), 
xolo haeris temperaturis da tenianobis gazrdiT igi 
mcirdeba. efeqtur gamosxivebaze gansakuTrebiT moqme-

debs Rrublianobac. ukanasknelis moqmedebiT Eef gamos-
xiveba mcirdeba.  

rogorc aRiniSna, dedamiwis zedapiri mzis pirdapiri 
radiaciis (mokletalRovani) STanTqmis Semdeg TviTon 
xdeba gamosxivebis wyaro, grZeltalRovani gamosxivebis 
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saxiT. gamosxivebuli energiis nawili gadis saplanetaTa-
Soriso sivrceSi, xolo nawili atmosferos mier STain-
Tqmeba. STanTqmis procesSi mniSvnelovan rols asulebs 
wylis orTqli, mtvris nawilakebi, ozoni da sxvadasxva 
airebi. es procesi xels uwyobs atmosferos gaTbobas da 
Tavis mxriv grZeltalRovan gamosxivebas. amrigad, at-
mosferoSi warmoiqmneba grZeltalRovani radiaciis ori 
nakadi: erTi nakadi mimarTulia zemoT da warmoadgens 
qvefenili zedapiris gamosxivebas, xolo meore nakadi mi-
marTulia qvemoT da warmoadgens atmosferos gamosxive-
bas. swored maT sxvaobas uwodeben qvefenili zedapiris 
efeqtur gamosxivebas.  

efeqturi gamosxivebis dRe-Ramuri svla xasiaTdeba 
maqsimumiT 12-14 sT-ze da minimumiT mzis Casvlis win. 
zRvis klimatis teritoriebze efeqturi gamosxivebis 
wliuri svla sustad gamoixateba, im teritoriebTan Se-
darebiT, romlebic kontinentis siRrmeSi mdebareoben. 

 
 

3.6  radiaciuli balansi da 
mzis radiaciis gazomvis meTodebi 

 

mzis radiacia, romelic aRwevs dedamiwis zedapirs, 
nawilobriv airekleba, xolo nawilobriv STainTqmeba ni-
adagisa da mcenareebis mier. niadagi ara marto STanTqavs 
radiacias, aramed Tavadac gamoasxivebs grZeltalRovan 
radiacias mimdebare atmosferoSi. atmosfero, STan-
Tqavs ra mzis mokletalRovan radiacias da niadagidan 
gamosxivebul grZeltalRovani radiaciis did nawils, 
TviTonac gamoasxivebs grZeltalRovan radiacias. at-
mosferos gamosxivebis didi nawili mimarTulia dedami-
wis zedapirisaken da mas atmosferos Semxvedri gamosxi-
veba ewodeba. 

moqmedi zedapiris mier STanTqmuli mokletalRova-
ni radiaciisa da mis mier gacemuli grZeltalRovani ra-
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diaciebs Soris sxvaobas radiaciuli balansi ewodeba. 
igi Sedgeba mokletalRovani da grZeltalRovani radia-
ciisagan, sadac gaerTianebulia radiaciuli balansis Se-
madgeneli komponentebi: pirdapiri, gabneuli da arek-
vlili radiacia (mokletalRovani), dedamiwis zedapiris 
gamosxiveba da atmosferos Semxvedri gamosxiveba. 

mzis energiis agrometeorologiuri Sefaseba moi-
Txovs yvela saxis radiaciis diferencialur daxasiaTe-
bas, gansakuTrebiT radiaciuli balansis, romelic gan-
sazRvravs biologiuri procesebis siTboTi da sinaTliT 
uzrunvelyofis pirobebs. radiaciuli balasis gantole-
bas aqvs Semdegi saxe:  

 

B= S/ + D - Ra - Ed - Ea 
 

sadac B - radiaciuli balansia; S/ - pirdapiri radiacia, 

mosuli horizontalur zedapirze; D - gabneuli radiacia; 

Ra - arekvlili radiacia; Ed - dedamiwis (niadagis) zedapi-

ris gamosxiveba; Ea - atmosferos Semxvedri gamosxiveba.  
dedamiwis zedapiris radiaciuli balansis dadebiTi 

nawilia, Semosuli: pirdapiri (S/), gabneuli (D), atmosfe-

ros Semxvedri gamosxiveba (Ea), xolo uaryofiTi nawilia, 

gasuli: arekvlili radiacia (Ra) da dedamiwis zedapiris 

efeqturi gamosxiveba (Eef). 
radiaciuli balansis gantoleba SeiZleba daiweros 

Semdegi saxiTac: 
 

B= Q - Ra - Eef 
 

sadac Q - aris mTliani anu jamuri radiacia; Eef - 
efeqturi gamosxiveba. Tu Semosuli radiacia metia ga-
sulze, radiaciuli balansi dadebiTia da dedamiwis moq-
medi fena Tbeba. uaryofiTi radiaciis dros es fena civ-
deba. radiaciuli balansi dRisiT dadebiTia, xolo Ra-
miT uaryofiTi. 

sasoflo-sameurneo savargulebis radiaciuli ba-
lansis Seswavla SesaZleblobas iZleva gamoTvlili iq-
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nas, im radiaciis raodenoba, romelic STainTqmeba mcena-
reebis da niadagis mier. 

mzis radiaciis sxvadasxva maxasiaTeblebis gazomvi-
saTvis gamoiyeneba absoluturi da SefardebiTi meTode-
bi, ris Sesabamisadac Seqmnilia aqtinometruli xelsaw-
yoebi. absoluturi xelsawyoebi gamoiyeneba Sefardebi-
Ti xelsawyoebis Sesamowmeblad. SedarebiTi xelsawyoebi 
gamoiyeneba meteosadgurebze regularuli dakvirvebe-
bis dros, agreTve eqspediciebsa da savele pirobebSi 
(sur. 3.6.1).  
 

          
      aqtinometri                                                        albedometri 

                                                      
piranometri                                                      mzis radiaciis sazomi                                      
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               heliografi                                                         luqsmetri 
 

sur. 3.6.1 mzis radiaciiis maxasiaTeblebis sazomi xelsawyoebi 
 

yvelaze farTod gamoiyeneba Termoeleqtruli xel-
sawyoebi - aqtinometri (mzis pirdapiri radiaciis gazom-
visaTvis), piranometri (gabneuli da jamuri radiaciis 
gazomvisaTvis) da albedometri (savele pirobebSi jamu-
ri da arekvlili radiaciis gazomvisaTvis). universalu-
ri heliografi gamoiyeneba mzis naTebis xangrZlivobis 
gansazRvrisaTvis. Termoeleqtruli balansmzomi gamoi-
yeneba zedapiris radiaciuli balansis gazomvisaTvis. 
luqsmetri gamoiyeneba ganaTebis gazomvisaTvis. 

 

 
3.7  mzis energiis mniSvneloba biosferosaTvis da 

misi gamoyeneba soflis meurneobaSi 
 

mzis sxivadi energia (mzis radiacia) warmoadgens mTe-
li rigi procesebis wyaros, romlebic mimdinareobs bu-
nebaSi. maT ricxvs upirveles yovlisa miekuTvneba mcena-
ris, cxovelTa samyaros da adamianis sicocxlisunaria-
noba. igi, agreTve warmoadgens dedamiwaze klimatis 
formirebis erTerT ZiriTad faqtors. mzis radiacia 
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araTanabrad aTbobs xmeleTsa da okeanes, iwvevs sxvadas-
xva Tvisebis haeris masebis horizontalur Serevas, aRma-
vali denebis warmoSobasa da sxva. mzis energiis uSualo 
moqmedebiT wylis auzebidan, niadagidan, mcenareebidan 
orTqldeba wylis udidesi raodenoba, romlebic qaris 
daxmarebiT gadaitaneba kontinentebze da warmoadgenen 
naleqebis mosvlis wyaros. es ukanaskneli ki zrdis mdina-
reebis wylis marags, mis Camonadens, romlis nawili min-
dvrebisa da baRebis morwyvas xmardeba. 

sasoflo-sameurneo kulturebis zrda-ganviTarebis 
procesi mimdinareobs mzis sxivuri energiis STanTqmisa 
da gardaqmnis saSualebiT. amitom, soflis meurneobis 
warmoeba SesaZlebelia mxolod niadagis zedapirze mo-
suli mzis energiis gansazRvruli raodenobiT. mniSvne-
lovania mcenaris mwvane masis roli fotosinTezis pro-
cesSi. am procesis msvlelobis dros, mcenare mzis ener-
giis daxmarebiT, naxSirorJangis gazidan, wylisgan da ni-
adagis mineraluri nivTierebebidan axdens organuli 
nivTierebebis sinTezs da atmosferoSi gamoyofs Jan-
gbads. 

mcenareebis mier wlebis ganmavlobaSi dagrovebuli 
organuli nivTiereba, warmoadgens yvela cocxali orga-
nizmebis kvebis safuZvels da energiis mniSvnelovan wya-
ros kacobriobisaTvis (qvanaxSiri, navTobi, torfi da 
sxva). 

mzis energia warmoadgens ZiriTad pirobas biosfe-
ros arsebobisa da klimaturi pirobebis Camoyalibebi-
saTvis. mzis energiis xarjze atmosferoSi mimdinare hae-
ris masebis ganuwyveteli gadaadgileba, uzrunvelyofs 
atmosferos ZiriTadi Semadgenlobis mudmivobas.  

mzis sxivi Seucvleli faqtoria cxovelTa da mcena-
ris cxovrebaSi. cocxali organizmebi mkveTrad reagire-
ben ganaTebisa da misi speqtruli Semadgenlobis Secvlis 
SemTxvevaSi. arasakmarisi ganaTebuloba ganapirobebs 
mcenaris ujredebis sust diferenciacias. mzis radiaci-
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is sxvadasxva intensivobasTan dakavSirebiT mcenareu-
lobis yvela formebi iyofa sinaTlis moyvarul da Crdi-
lisamtan mcenareebis jgufebad. mzis radiacia moqme-
debs, agreTve mcenaris qimiur Semadgenlobaze. magali-
Tad, yurZnis da Warxlis Saqrianoba, cilis Semcveloba 
marcvalSi didad aris damokidebuli mziani dReebis rao-
denobaze. vaSlis Saqrianoba, zeTis raodenobis Semcve-
loba mzesumziraSi dakavSirebulia mzis radiaciis in-
tensiobaze da sxva. mzis radiaciis SesustebiT gaZnele-
bulia bostneuli kulturebis mier fosforisa da kali-
umis SeTviseba. maqsimalurad unda iyos gamoyenebuli 
samxreTis eqspoziciis ferdobebi, sadac yvelaze didia 
mzis radiaciis gamoyenebis koeficienti, gansakuTrebiT 
mTagorian adgilebSi.  

ganaTebis ukeT gamoyenebisaTvis mexileobaSi gamoi-
yeneba palmeturi jiSebi, romelTa varji ganapirobebs 
radiaciuli reJimis optimalur gamoyenebas, rac xels 
uwyobs mosavlis gadidebas. gansakuTrebiT mniSvnelova-
nia mzis radiaciis ganawileba da mcenareebis mier misi 
STanTqma. fotosintezurad aqtiuri radiaciis gatare-
bisa da STanTqmis ZiriTad ganmsazRvrel faqtors warmo-
adgens, rogorc naTesebis, ise mravalwliuri nargavebis, 
zedapiruli foTlebis farTobis damokidebuleba min-
dvris farTobze. fotosinTezurad aqtiuri radiaciis 
(far) STanTqma izrdeba foTlis farTobis gadidebasTan 
erTad. optimaluri STanTqma warmoebs maSin, roca foT-
lebis farTobi Seefardeba 40 000 m2. aRniSnuli ricxvis 
gazrdis SemTxvevaSi aqtiuri radiaciis STanTqma aRar 
imatebs (naxazi 3.7.1). 
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naxazi 3.7.1 mcenareTa mier mzis radiaciis (%) STanTqma 
                        foTlis farTobTan mimarTebaSi (aTasi m2/ha) 
 

far-is mcenareSi gatareba damokidebulia mzis dgomis 
simaRleze, da foTlis orientaciaze. mzis maRal simaRle-

ze dgomis dros (35) pirdapiri radiacia Zlierad iWreba 
rogorc naTesebSi, ise nargaobaSi, Tu foTlebi vertika-
luradaa orientirebuli sxivebisadmi. mzis dabali mdgo-
mareobisas radiaciis gatareba intensiuria maSin, rodesac 
foTlebis mdebareoba horizontalurs uaxlovdeba. 

 erTwliani mcenareebis naTesi, mravalwlian nargao-
basTan SedarebiT, warmoadgens rTul optikur sistemas, 
romelic mzis radiaciis nakadis Tavisebur gadanawile-
bas axdens. SedarebiT maRal da mWidro naTesebSi (simin-
di, Saqris lerwami da sxva) airekleba radiaciis 20-25%, 
xolo radiaciis danarCeni an STainTqmeba zedapiris zeda 
iarusis foTlebiT, an foTlebi qveviT gaatarebs, ise 
rogorc filtrSi. araxSir naTesebSi pirdapiri da gabne-
uli radiacia gaivlis qveda iarusis foTlebamde da Se-
iZleba niadagis zedapiramdec ki CaaRwios. simindis Sem-
Widrovebul naTesebSi qveda iarusis foTlebze modis 
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10-20-jer naklebi radiacia, vidre zeda iarusis foT-
lebze. amasTanave, icvleba radiaciis speqtruli Semad-
genlobac. 

saTburis radiaciuli reJimi mniSvnelovnad gansxva-
vebulia Ria gruntis pirobebisagan. saTburebis umrav-
lesoba muSaobs mzis siTbur efeqtze, sadac ZiriTadad 
moyavT bostneuli kulturebi. saTburis minis saxuravi 
mzis radiacias nawilobriv aireklavs da akavebs daaxlo-
ebiT 30%. radiaciis daaxloebiT 30% is nawilia, rome-
lic xvdeba saTburSi da xmardeba niadagisa da haeris 
gaTbobas. radiaciis mxolod 40% monawileobs mcenaris 
maregulirebel procesebSi. 

 
 

 kiTxvebi TviTSemowmebisaTvis 

1. ras gulisxmobs konduqciis, konveqciis da radiaciis 
procesebi? 

2. rogoria gamosxivebuli energiis intensivobis damoki-
debuleba misi vardnis kuTxeze? 

3. ras ewodeba perihelioni da afelioni? 
4. rogoria weliwadis droebze dedamiwis RerZis daxris 

gavlena hipoteturad? 
5. rogoria mzis  radiaciis speqtruli Semadgenloba? 
6. ras ewodeba fotosinTezurad aqtiuri radiacia (far) 

da rogoria mzis speqtruli gavlena mcenareTa zrda-
ganviTarebaze? 

7. ra aris pirdapiri, gabneuli, mTliani, areklili radia-
cia da albedo? 

8. ras niSnavs efeqturi gamosxiveba? 
9. rogor ganisazRvreba radiaciuli balansi? 
10. romeli xelsawyoebiT izomeba mzis radiaciis sxvadas-

xva maCveneblebi?  
11. rogori damokidebulebaa foTlis farTobsa da fo-

tosinTezur radiacias Soris? 
12. rogor moqmedebs ganaTeba da dRis xangrZlivoba sa-

soflo-sameurneo kulturebze? 
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Tavi IV 

 

niadagis temperaturuli reJimi 

 

4.1 niadagis gaTboba da gaciveba 
 
niadagi warmoadgens sasoflo-sameurneo warmoebis 

ZiriTad da Seucvlel saSualebas. niadagis warmoqmnis 
procesebze did gavlenas axdens klimaturi pirobebi, Zi-
riTadad temperatura da naleqebi. mcenareebis zrda-
ganviTarebisa da maTi produqtiulobisaTvis erTerT 
umniSvnelovanes faqtors warmoadgens niadagis tempera-
tura, romelic damokidebulia mzis radiaciaze. mzis  
sxivebs, romelsac iRebs dedamiwa, pirdapiri da gabneuli 
radiaciis saxiT aTbobs mas. gamTbari dedamiwa nawilob-
riv ubrunebs atmosferos grZeltalRovani sxivebis sa-
xiT da Tbeba haeri, e.i. dedamiwasa da atmosferos Soris 
xdeba siTbos gacvla da nawilobriv ikargeba saplaneta-
TaSoriso sivrceSi.  

niadagis mier mzis energiis STanTqma damokidebulia 
adgilis geografiul mdebareobaze, mcenareul safarze 
da sxva. samxreT ferdobis niadagebi mzis siTbos metad 
STanTqaven, vidre CrdiloeT ferdobebis. zafxulis 
cxel periodSi mcenareuli safari aferxebs mzis siTbos 
STanTqmas, ris Sedegad mis qvemoT niadagi naklebad Tbe-
ba, mcenareebiT daufarav niadagebTan SedarebiT. 

niadagis mier siTbos gacema atmosferoSi umTavre-
sad damokidebulia niadagis tenianobaze. niadagi, rac 
ufro met wyals Seicavs, miT met siTbos kargavs da piri-
qiT. mSrali niadagi, Tanabar pirobebSi naklebad asxivebs 
siTbos. niadagi, romelsac unari aqvs daikavos Warbi wya-
li, rogoric aris Tixnari niadagebi, yovelTvis iqneba 
ufro civi  sxva niadagebTan SedarebiT. Tixnari niadage-
bi mcenareuli safaris qveS nela Tbeba, vidre moSiSvle-
buli niadagebi. 20 sm siRrmeze aRniSnuli niadagebi mce-
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nareuli safaris qveS zafxulis ganmavlobaSi 1-2C-iT 
civia, vidre  haeri. msubuqi qviSnari niadagebis tempera-
tura uaxlovdeba haeris temperaturas, xSir SemTxvevaSi 

ivlis-agvistos TveebSi 1-1.5C-iT Warbobs kidec mas. siT-
bos gamosxivebaze did gavlenas axdens niadagSi neSompa-
lis arseboba. aseTi niadagebi mdidaria humusiT, e.i. 
struqturulia da aqvT siTbos SenarCunebis meti unari, 
vidre humusiT Rarib niadagebs.   

mzis sxivebis STanTqmis unari damokidebulia, agreT-
ve niadagis ferze. yvelaze metad es unari gaaCnia muqi 
feris niadagebs, vidre Ria ferisas, radgan Ria feris ni-
adagebi metad aireklaven mzis sxivebs, vidre muqi feris. 
Zlierad Tbeba mzis sxivebiT qviSnari niadagebi, bevrad 
sustad tyiT da buCqebiT dafaruli niadagebi. feris gav-
lena niadagis gaTbobaze gansakuTrebiT vlindeba mzian 
amindSi. moRrublul amindSi, mxolod gabneuli radiaci-
is dros niadagis fers naklebi gavlena aqvs. 

niadagis zedapiris temperaturuli reJimi ZiriTa-
dad ganpirobebulia radiaciuli balansiT, e.i. damoki-
debulia Semosul radiaciaze, albedos sidideze da 
efeqtur gamosxivebaze. dadebiTi radiaciuli balansis 
dros niadagis zeda fena Tbeba. am dros siTbos nawili 
STainTqmeba niadagis fenis mier da gadaecema mis siR-
rmes, nawili ki airekvleba atmosferoSi. niadagSi tempe-
raturis, aseT ganawilebas insolacias uwodeben.  

garkveul warmodgenas iZleva wylis, niadagis, qviSis, 
mcenareuli safaris da Tovlis saburvelis mier STan-
Tqmuli da arekvlili mzis sxivadi energiis ganawileba 

(naxazi 4.1.1). 
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naxazi 4.1.1 sxvadasxva zedapiris STanTqmis da arekvlis unari 
 

sxvadasxva zedapirs gansxvavebuli STanTqmisa da 
arekvlis unari gaaCniaT. Tu niadagi STanTqavs mzis ener-

giis daaxloebiT 60, xolo atmosferos ubrunebs 40 
radiaciuli balansi dadebiTia. uaryofiTi radiaciuli 
balansis SemTxvevaSi, niadagis zeda fena civdeba da siT-
bo niadagis siRrmidan amodis mis zedapirze, rac iwvevs 
niadagis siRrmis gacivebas. niadagSi temperaturis aseT 
ganawilebas gamosxivebas uwodeben. 

niadagis gaTbobisa da gacivebis procesebisaTvis 
garkveuli mniSvnloba aqvs aorTqlebas da wylis or-
Tqlis kondensacias mis zedapirze. kondensaciis dros 
gamoiyofa siTbo, ris Sedegadac Tbeba niadagi, xolo 
aorTqlebaze ixarjeba siTbo, amitom aseT pirobebSi mim-
dinareobs niadagis gaciveba. 

niadagis Tbotevadoba. siTbos sazomi erTeuli kav-
SirSia temperaturasTan.  meteorologiaSi mis ZiriTad 
erTeuls warmoadgens gram-kaloria, anu siTbos is rao-

denoba, romelic saWiroa 1 gr. wylis gasaTbobaT 1C-iT. 
arCeven niadagis moculobiT da woniT Tbotevadobas. 

moculobiT Tbotevadobas uwodeben siTbos im raodeno-
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bas (kaloriebSi), romelic saWiroa 1sm3 niadagis gasaTbo-

bad 1C-iT, xolo woniTi Tbotevadobas uwodeben siTbos 
im raodenobas, romelic saWiroa 1gr. niadagis gaTbobi-

saTvis 1C-iT. niadagis Tbotevadoba imdenad aris damo-
kidebuli masSi arsebul mineralebze, ramdenadac niada-
gis forebSi wylisa da haeris Semcvelobaze, e.i. niadagis 
Tbotevadoba miT metia, rac ufro savsea forebi wyliT. 
aseTi niadagebi siTbos metad inarCuneben da zamTrobiT 
maTi zedapiri naklebad iyineba. 

cnobilia, rom qviSnari niadagebi Tbilia Tixnarebze, 
radgan maT gaTbobaze saWiroa naklebi siTbo, xolo cudi 
aorTqlebis unaris gamo isini naklebadac civdebian. ga-
zafxulze, mizanSewonilia aseTi niadagebis 2-3 kviriT 
adre damuSaveba, Tixnar niadagebTan SedarebiT. mZime us-
truqturo niadagebze saWiroa gansakuTrebuli agro-
teqnikuri RonisZiebebis Catareba - niadagis moxvna, mine-
raluri da organuli sasuqebis Setana da sxva, rac xels 
Seuwyobs karg wyalgamtarianobas da niadagidan aor-
Tqlebis Semcirebas. 

niadagis Tbogamtaroba. niadagis unars gaataros siT-
bo, gamTbari fenidan ufro civisaken uwodeben Tbogam-
tarobas. Tbogamtarobis sazoms Tbogamtarobis koefi-
cienti warmoadgens. igi ricxobrivad udris siTbos im 

raodenobas, romelic gadis 1wm-Si temperaturis 1C-iT  
sxvaobisas 1sm3 sisqis niadagis fenis sazRvrebSi. niada-
gis Tbogamtaroba damokidebulia mis mineralur Sedge-
nilobaze, tenianobasa da niadagis forebSi haeris Sem-
cvelobaze.  

mcenareebisaTvis didi mniSvneloba aqvs niadagis 
Tbogamtarobas, radgan niadagis zedapirma SeiZleba mii-
Ros didi raodenobiT siTbo, magram igi ver gaataros mis 
qveda fenebSi. am dros iqmneba niadagis zeda da qveda fe-
nebs Soris temperaturis didi meryeoba, rac aranorma-
lur pirobebs uqmnis sasoflo-sameurneo kulturebis 
zrda-ganviTarebas.  
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cnobilia, niadagis garegani da Sinagani Tbogamtaro-
ba. garegani Tbogamtarobis dros niadagis mier siTbos ga-
dacema mimdinareobs garemosaTvis, xolo Sinagani siTbos 
gadacema warmoebs niadagis SigniT. Sinagani siTbos gada-
cemis procesi metad mniSvnelovania, misi sididis gansaz-
Rvris dros igulisxmeba siTbos mcire raodenoba kalo-
riebSi, niadagis yovel erT kvadratul santimetrSi erT 
santimetr siRrmeze, Tu orive mosazRvre Sris tempera-

tura gansxvavdeba erTmaneTisagan 1C-iT. am process sa-
soflo-sameurneo kulturebis zrda-ganviTarebisaTvis 
garkveuli mniSvneloba aqvs, radgan niadagis optimaluri 
tenianobis SemTxvevaSi Tbogamtaroba meti iqneba, es ki 
mcenareebis fesvTa sistemas uzrunvelyofs siTboTi, xo-
lo naklebi tenianobisas piriqiT. amitom yuradReba unda 
gamaxvildes niadagis temperaturis reJimis Seswavlaze, 
raTa dadgindes, agroteqnikuri RonisZiebebis Catarebis 
optimaluri pirobebi.  

niadagis siRrmeSi siTbos nakadi ganisazRvreba ori 
faqtoriT: temperaturis gradientiT da niadagis Tbo-
gamtarobiT. rac ufro didia niadagis zedapiris da misi 
siRrmis temperaturaTa Soris sxvaoba, e.i. gradienti, 
miT ufro met siTbos miiRebs niadagi da piriqiT. 

niadagis siRrmeSi siTbos gadacemis gansazRvrisaT-
vis iyeneben formulas:  
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sadac T - aris siTbos dineba kal/sm2 wamSi,  - Tbogamta-

robis koeficienti, 
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 temperaturis vertikaluri 

gradienti, e.i. sxvaoba temperaturis t2 - t1 or siRrmeSi (z2 

- z1), saSualod drois zogierTi SualedisaTvis,  - perio-
di. 

formulidan Cans, rom niadagSi siTbos gadatana mim-
dinareobs temperaturis vertikaluri gradientiT. xo-
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lo, mis siRrmeSi TbogamtarobiT siTbos gadacema warmo-
ebs ara marto niadagis nawilakebis mier, aramed niadagis 
forebSi moTavsebuli haerisa da wylis moqmedebiT, e.i. 
am SemTxvevaSi icvleba niadagis Tbogamtaroba.  

wlis Tbil periodSi - zafxulSi, niadagis siRrmeSi 
siTbo gavrcelebas iwyebs dilidan da maqsimums aRwevs 
SuadRis saaTebSi, xolo Semdeg niadagidan iwyeba dagro-
vili siTbos xarjva dilamde, mzis amosvlamde. niadagis 
zedapirisa da misi siRrmis temperaturis svla mniSvne-
lovnad aris damokidebuli mis safarze, romelsac zaf-
xulSi warmoadgens mcenareuloba, xolo zamTarSi - Tov-
li. cnobilia, rom niadagis yovelgvar safars SeuZlia 
Seamciros temperaturis amplituda (cxrili 4.1.1). 

 
cxrili 4.1.1 moSiSvlebuli da damulCuli niadagebis  
                           temperaturebi (anaseuli, ozurgeTi) 

 
21 i v n i s i 

niadagis  
temperatura, 9 sT 

niadagis  
temperatura, 16 sT 

 
niadagis 
siRrme 

(sm) 
 

moSiSvle-
buli 

damul-
Culi 

moSiSvle-
buli 

damul-
Culi 

5 22.3 21.0 32.3 24.2 

10 22.6 20.7 27.2 23.1 

15 22.0 20.7 23.5 21.9 

20 22.2 20.2 23.3 20.0 

niadagis 
siRrme 

(sm) 

 
22 i v n i s i 

5 24.0 21.9 31.0 24.5 

10 23.5 21.4 27.6 23.6 

15 22.5 21.3 24.2 22.6 

20 22.7 20.7 24.0 21.3 

 
cxrilSi motanili dakvirvebaTa masalebidan Cans, 

rom mzian amindSi moSiSvlebul niadagSi, damulCul nia-
dagTan SedarebiT temperatura yovelTvis maRalia (mul-
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Cad gamoyenebulia xmeli balaxi), gansakuTrebiT maqsi-
mums aRwevs 16 saaTisaTvis, xolo diliT minimumia.  

niadagis zedapiri STanTqmuli mzis sxivebiT Tbeba da 
am siTbos gadascems mis Rrma fenebs. es ukanaskneli siT-
bos inarCunebs garkveul momentamde, Semdeg TandaTan 
civdeba im dromde, sanam morigi mzis sxivebs ar STan-
Tqavs niadagis zedapiri. cxrilSi 4.1.1 moyvanili monace-
mebis mixedviT, diliT niadagis zedapirTan axlos tempe-
ratura ufro civia, vidre mis siRrmeSi, xolo naSuad-
Revs igi piriqiTaa.  

siTbos ufro swrafad miReba da gaciveba warmoebs 
moSiSvlebul niadagebze, vidre damulCulze. aseTi pro-
cesi damulCul niadagebze SedarebiT Tanmimdevrulad 
warmoebs. niadagis siRrmeebis TandaTanobiT gaTbobas da 
gacivebas didi praqtikuli mniSvneloba aqvs sasoflo-
sameurneo kulturebis Tesvisa da zrda-ganviTarebisaT-
vis. 
 

 

4.2  reliefis, mcenareuli da Tovlis safaris 
gavlena niadagis siTbur reJimze 

 

niadagis gaTboba da gaciveba damokidebulia relie-
fis formaze, Tu rogoria reliefis eqspozicia, daqaneba 

da sxva. samxreT ferdobebi 3-4C-iT ufro Tbilia, vidre 
CrdiloeT ferdobebi. maT Soris Sualeduri adgili uka-
via dasavleT da aRmosavleT ferdobebs. sasoflo-same-
urneo kulturebis gaadgilebis dros gaTvaliwinebuli 
unda iqnas ferdobebis eqspozicia. samxreT ferdobebze 
unda gaSendes SedarebiT siTbos moyvaruli kulturebi. 

mcenareebis safari iWers dedamiwis zedapirze Semo-
suli mzis pirdapir sxivebs da amiT cvlis niadagis siT-
bur reJims. gabneuli radiacia iWreba sxvadasxva mimar-
Tulebidan, Rrmad aRwevs mcenareebSi da ufro meti rao-
denobiT - dedamiwis zedapirze. 



 78 

mzis energiis Semosvlis Sedegad siTbo, niadagis ze-
dapirze, romelic mcenareebiT aris daCrdiluli Sead-
gens 20-30%-iT naklebs, vidre mcenareebisagan dauCrdi-
lavi niadagis zedapirze. niadagis saSualo wliuri tem-

peratura tyeSi 2C-iT dabalia, vidre velze, xolo zaf-

xulSi niadagi tyeSi 20 sm siRrmeze SeiZleba 6C-mde civi 
aRmoCndes, vidre tyiT daufaravi adgili. 

zamTris periodSi Tovlis safari warmoadgens nia-
dagSi wylis dagrovebis erTerT mTavar wyaros. igi nia-
dags unarCunebs siTbos da icavs gayinvisagan mis Rrma 
fenas, agreTve mcenareebs. gavlenas axdens klimatze, 
inarCunebs siTbos balans da mniSvnelovan rols asru-
lebs niadagisa da haeris tenianobis reJimze. igi gare-
momcveli haeris temperaturis meryeobis maregulire-
bel faqtors warmoadgens. uTovlo zamTari gvevlineba 
anomalurad Tbil zamTrad da piriqiT. Tovlis safaris 
uaryofiT mxares warmoadgens zvavebi.  

axalmosuli Tovlis simkvrive damokidebulia haeris 
temperaturaze Tovis dros. rac ufro maRalia haeris 
temperatura, miT metia Tovlis simkvrive. cxrilSi 4.2.1 
mocemulia axalmosuli Tovlis simkvrivis damokidebu-
leba haeris temperaturaze. 

 
cxrili 4.2.1 axalmosuli Tovlis simkvrivis damokidebuleba 
                            haeris temperaturaze 

 

Tovlis simkvrive gr/sm2  
haeris temperatura 

 
saSualo minimaluri 

-10C-ze dabali 0.07 0.01 

-10C      -5C 0.09 0.02 

-5C        0C 0.11 0.04 

 0C        2C 0.18 0.07 

2C-ze meti 0.20 0.16 
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cxrilidan Cans, rom temperaturis matebasTan erTad 
Tovlis simkvrive matulobs. b.veinbegis mixedviT, Tov-
lis safaris simkvrive matulobs saSualod 10%-iT Tvis 
ganmavlobaSi. 

Tovlis safari gansakuTrebul rols asrulebs mkac-
ri zamTris pirobebSi. igi yinvebisagan icavs sasoflo-sa-

meurneo kulturebs. 0C-is zeviT haeris temperaturis 
swrafad matebis SemTxvevaSi, niadagi, romelzedac Tov-
lis safari ar aris, swrafad Tbeba, vidre Tovliani nia-
dagi. zomieri Tovlis safarvelis qveS niadagis tempera-
tura TiTqmis mudmivia, amitom aseT pirobebSi mcenares 
iSviaTad daazianebs mkacri zamTari. maSasadame, Tovlis 
safars SeuZlia daicvas mcenare, rogorc yinvebisagan, 
ise temperaturis mkveTri meryeobisagan. 

a. Sulginis mier Catarebuli dakvirvebaTa masalebis 
safuZvelze Sedgenilia nomograma (naxazi 4.2.1), romlis 
mixedviT, SesaZlebelia ganisazRvros 3 sm siRrmeze Tov-
lis safaris gavlena niadagis temperaturaze. 
 

 
naxazi 4.2.1 Tovlis safaris gavlena niadagis temperaturaze  
                        (3 sm siRrmeze) 

 
mocemul naxazze, marjvena vertikalze aRniSnulia 

Tovlis safari (sm), zemo horizontalze mrudeebis xazis 
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boloebTan haeris minimaluri temperaturebi, xolo qve-
moT ganlagebuli mrudeebis boloebi qveda horizontze 
uCveneben niadagis minimalur temperaturas 3 sm siRrme-
Si. naxazis mixedviT, rac ufro dabalia haeris tempera-
tura, miT ufro marjvniv midis mrudi, e.i. miT ufro da-
balia Tovlis safaris dacviTi moqmedeba.  

dauSvaT, rom mocemul naxazze haeris temperatura 

udris -15C, Tovlis safarveli - 30 sm, maTi gadakveTis 
xazze gavigebT niadagis minimalur temperaturas 3 sm 

siRrmeze -7C, e.i. sxvaoba haeris temperaturas (-15C) da 

niadagis 3 sm siRrmes (-7C) Soris Seadgens -8C. 
aRniSnuli nomogramis praqtikuli daniSnulebaa gan-

vsazRvroT ama Tu im mcenaris dazianebis xarisxi, Tu vi-
ciT misi kritikuli dazianebis maCveneblebi, rodesac 
zamTarSi gvecodineba haeris temperatura da Tovlis sa-
faris simaRle. 
 
 

4.3 niadagis Termoizopletebi 
 

niadagis temperaturaze xangrZlivi dakvirvebebis 
safuZvelze, SeiZleba SevadginoT niadagis siRrmeSi tem-
peraturis ganawilebis grafiki (naxazi 4.3.1), romelze-
dac saSualo Tvis niadagis temperatura daitaneba sxva-
dasxva siRrmeebze. erTnairi temperaturebis wertilebi 
SeerTdeba Tanabari xazebiT, rasac Termoizopletebs 
uwodeben. 
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naxazi 4.3.1 niadagis Termoizopletebi (Tbilisis mixedviT) 

 
Termoizopletebi naTel warmodgenas iZlevian, nia-

dagis aqtiuri fenis temperaturis Sesaxeb nebismier siR-
rmeze, yovel TveSi, rasac praqtikuli mniSvneloba aqvs 
soflis meurneobis TvalsazrisiT. kerZod, kritikuli 
temperaturis niadagis siRrmeSi SeRwevis gansazRvri-
saTvis, romelsac SeuZlia daazianos sasoflo-sameur-
neo kulturebis fesvTa sistema.  

aRniSnuli grafiki gamoiyeneba mrewvelobasa da sag-
zao mSeneblobaSi, samelioracio saqmianobaSi da sxva. ma-
galiTad, niadagSi wyalsadeni milebis gamosayeneblad 
saWiroa zamTris periodSi mocemuli adgilis niadagis 
gayinvis siRrmis codna. 

grafikze niadagis temperaturis gansazRvris wesi. 
nebismieri horizontaluri xazebidan, sadac siRrmeebia 
naCvenebi, SegviZlia gavigoT CvenTvis saWiro niadagis 
temperaturebis ganawileba, Tu romel TveSi iqneba is ama 
Tu im sididiT. aseve, nebismieri vertikaluri xazebidan, 
sadac TveebSia miTiTebuli SeiZleba ganvsazRvroT nia-
dagis temperaturebis ganawileba, CvenTvis saintereso  
siRrmeze. grafiki aseve, pasuxs iZleva Tu mocemul siR-
rmeze rodis moimata niadagis temperaturam, magaliTad 
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0C zeviT, romlis drosac iwyeba niadagis galRoba; ro-
dis dadgeba fesvTa sistemisaTvis aqtiuri temperatura 

10, 15 Tu 20C, ramdenxans iqneba es temperaturebi Senar-
Cunebuli niadagSi da a.S. Tu cnobilia mcenareebis moT-
xovnileba niadagis temperaturis mimarT, aRniSnuli 
grafikis gamoyenebiT gavigebT, Tu ramdenad xelsayreli 
iqneba mocemuli adgilis niadagis temperaturebi er-
Twliani da mravalwliani kulturebis warmoebisaTvis.  

niadagis gayinva da galRoba. zamTris TveebSi niada-
gis fenis zedapiri iyineba. gayinva da galRoba ZiriTa-
dad damokidebulia mis tenianobaze. niadagi, romelic 
teniTaa gajerebuli, axlosaa misi gayinvis temperatura 

0C. niadagis teni ZiriTadad sxvadasxva marilebis saxiT 
Seicavs mineralebs, amitom igi SeiZleba gaiyinos zustad 

ara 0C temperaturaze, aramed -0.5, -1.5C. niadagis gayin-
va iwyeba zeda fenebidan da vrceldeba mis Rrma fenebSi. 
niadagis gayinvis siRrme damokidebulia zamTris simkac-
resa da mis xangrZlivobaze, agreTve Tovlis saburvelis 
simaRleze. saqarTveloSi, roca zamTari mkacri da uTov-
loa, mis aRmosavleTSi niadagi SeiZleba gaiyinos 30-40 sm 
siRrmemde, xolo dasavleTSi 5-7 sm siRrmemde. 

sveli niadagi SedarebiT naklebad iyineba, radgan 
wylis gayinvis procesSi faruli siTbo gamoiyofa, rac 
aferxebs gayinvas. aseve, SeiZleba ar gaiyinos niadagi, Tu 
gruntis wyali axlos imyofeba mis zedapirTan. Zlier 
iyineba qviSnari niadagebi, xolo SedarebiT naklebad -  
Tixnari niadagebi. niadagis gayinuli zedapiris galRoba 
iwyeba siTbos dadgomisas (gazafxulze), ZiriTadad mzis 
radaciuli energiis moqmedebisas, nawilobriv niadagis 
siRrmeSi arsebuli temperaturis gavleniT, romelsac 
TandaTanobiT iRebs niadagis zeda fena. Tixnar da tor-
fian niadagebs aqvs cudi Tbogamtarobis unari, amitom 
galRoba mimdinareobs nela da gvian, xolo silnar da 
qviSnar niadagebze - swrafad da Rrmad.  
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mcenaris  gamozamTrebis pirobebis SefasebisaTvis 
didi mniSvneloba aqvs niadagis gayinvis siRrmes. amitom, 
niadagis siRrmis gayinvisa da galRobis gansazRvrisaT-

vis iyeneben  gayinulmzoms (danilinis), romelic idgmeba 
meteorologiur sadgurze da saSemodgomo kulturebis 
naTesebSi. gayinulmzomi Sedgeba rezinis milisagan, rom-
lis sigrZe Seadgens 150-300 sm da Sedgeba wyalgaumtari 
damcavi milisagan, masze datanilia danayofebi santimet-
rebSi, romlis qveda nawili daxurulia. Tovlis saburve-
lis simaRlis gansazRvrisaTvis zeda nawils, romelic 
niadagis zemoT rCeba, aqvs danayofebi santimetrebSi. re-
zinis mili ivseba gamoxdili wyliT da orive mxridan  
ecoba sacobi. gayinulmzomze aTvlebi iwyeba uaryofiTi 
temperaturebis dadgomidan da grZeldeba niadagis 
srul galRobamde. niadagis gayinvis siRrmis gazomvisas 
xdeba rezinis milis amoweva damcavi milidan da ori Ti-
TiT Tavidan bolomde yinulis svetis zRvaris mosinjva. 
milze arsebuli danayofebis mixedviT, ganisazRvreba ga-
yinvis siRrme santimetrebSi. paralelurad izomeba ag-
reTve, Tovlis simaRle.  

 
 

4.4  niadagis temperaturis sasoflo-sameurneo 
mniSvneloba 

 

niadagis temperaturas aqvs rogorc pirdapiri gav-
lena mcenaris moqmed fesvTa sistemaze, aseve did rols 
asrulebs biologiur da qimiur procesebSi - niadagSi 
gansazRvravs sakvebi nivTierebebis gardaqmnis siCqares; 
umniSvnelovanesi faqtoria mcenareebis cxovelqmedebi-
sa da niadagSi arsebuli mikroorganizmebisaTvis. am uka-
nasknelTa cxovelmoqmedebis gaZliereba, azotisa da 
fosforis gamoyenebis intensivoba izrdeba niadagis tem-

peraturis zrdasTan erTad. niadagis temperaturis 5C 
dros mcenareSi azotisa da fosforis SeRweva TiTqmis 3-
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jer mcirea, vidre 20C temperaturis SemTxvevaSi (naxazi 
4.4.1). 

 
naxazi 4.4.1 niadagis temperaturis gavlena mcenareebis 
                        mier sakvebi elementebis (%) STanTqmaze 
 

niadagis temperaturis 20-24C-mde momatebis Sem-
TxvevaSi sicivisamtani kulturebis mosavali 2-jer ma-

tulobs, siTbosmoyvarulis ki 2-3-jer. temperaturis 6-

10C-mde gacivebuli niadagi 2-3-jer amcirebs sicivisam-
tani kulturebis mosavals. 

sasuqebis gamoyenebis dros, mcenareTa daavadebebis 
da maT mavneblebTan brZolis saSualebebis meti efeqtu-
robisaTvis, saWiroa niadagis temperaturuli reJimis 
gaTvaliswineba. mcenareTa bevri daavadeba Cndeba niada-
gis garkveul temperaturaze. dadgenilia, rom niadagis 
maRali temperatura iwvevs kartofilis gadagvarebas, 
rac gamoixateba tuberebis uxarisxobaSi (dawvrilebaSi). 
tuberebis formirebis periodSi (niadagis optimaluri 

tenianobisas) normalurad iTvleba 17-18C niadagis tem-
peratura. 

mcenaris Tesli tenis optimaluri pirobebSi, niada-
gidan aRmocendeba maSin, roca niadagSi siTbo im zRvram-
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de miaRwevs, ramdenic saWiroa mocemuli saxeobis kul-
turisaTvis. Teslis aRmocenebis periodi dakavSirebu-
lia niadagis temperaturasTan. am ukanasknelis matebas-
Tan erTad aRmoceneba Cqardeba da piriqiT (naxazi 4.4.2).  

 
naxazi 4.4.2 simindis 4 sm siRrmeze CaTesvidan aRmocenebamde        

periodis xangrZlivobis (n) damokidebuleba  
                        niadagis saSualo temperaturaze (t) 

 
niadagis temperaturis mdored mateba iwvevs Teslis 

aRmocenebis periodis gaxangrZlivebas da piriqiT. mce-
naris fesvebi niadagidan normalurad iTviseben tens da 
sakveb elementebs, rodesac siTbos sakmarisi raodeno-
baa. temperaturis klebisas mcenaris fesvebi ver iTvi-
sebs sakvebs, gansakuTrebiT azots, rac iwvevs maT dakni-
nebas da mosavlis mkveTr Semcirebas. 

mcenareebis aRmoceneba da maTi Semdgomi ganviTareba 
mimdinareobs gansazRvrul temperaturaze. es tempera-
turebi yvela mcenarisaTvis gansxvavebulia. 

mcenaris biologiuri minimumis codna gansazRvravs 
Tesvis vadebis dadgenis SesaZleblobas. arasakmarisad 
gamTbar niadagSi CaTesvisas siTbosmoyvarul mcenareTa 
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Teslebi (simindi, soia, lobio da sxva) didxans imyofeba 
niadagSi. am dros Tu daemTxva naleqebisa da niadagis ma-
Rali tenianoba, iwyeba maTi lpoba da sabolood igi ar 
aRmocendeba. temperaturis Semcireba biologiur mini-
mumze dabla iwvevs zrdisa da ganviTarebis procesebis 
SeCerebas, Tumca mcenare SeiZleba ar daiRupos. siTbos-

moyvaruli mcenareebis zrda 5-10C temperaturis dros 
Cerdeba, xolo Semdeg temperaturis matebisas igi isev 
agrZelebs zrda-ganviTarebas. niadagis temperaturis 
aseTi meryeoba xels uSlis mcenaris normalur ganviTa-
rebas da sabolood gavlenas axdens mis mosavalze.  

TiToeuli mcenarisaTvis arsebobs minimaluri, maqsi-
maluri da optimaluri temperaturebi, romelTa saz-
Rvrebis miRma mcenares ar SeuZlia ganviTareba an wyvets 
mas da iRupeba (cxrili 4.4.1). 

 
cxrili 4.4.1 niadagidan Teslis aRmocenebisaTvis saWiro  

            temperaturebi (gaberlandis mixedviT) 

 

t e m p e r a t u r a, C 
 

k u l t u r a 
 

minimumi optimumi maqsimumi 

xorbali 3 25 30 

Wvavi 1 25 30 

qeri 4 20 28 

Svria 4 25 30 

simindi 8-10 22-25 40-44 

cercvi 3 - 30 

barda 1 30 35 

brinji 10-12 30-32 36-38 

Saqris Warxali 4 25 - 

wiTeli samyura 1 30 37 

 

cxrilis mixedviT, sxvadasxva mcenares niadagidan 
Teslis aRmocenebisaTvis gansxvavebuli temperatura 
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esaWiroeba. maTi optimumi ZiriTadad imyofeba 20-30C 
sazRvrebSi. xorblis, qeris, da Svriis Teslebs aqvT una-

ri aRmocendnen 1-3C temperaturis dros, magram aRniS-
nul temperaturaze aRmoceneba grZeldeba 15-20 dRe. 

temperaturis 5-6C-mde momatebisas aRmocenebis perio-

di mcirdeba 6-8 dRemde, xolo 9-10C-is dros 5 dRemde. 
niadagis temperatura aseve, did gavlenas axdens mer-

qniani mcenareebis Teslis aRmocenebaze. garda xelsay-
reli temperaturuli pirobebisa, TiToeuli merqniani 
mcenaris aRmoceneba damokidebulia mcenaris saxeobaze, 
klimatur pirobebze, Teslis asakze da sxva. fiWvis Tes-

lis aRmocenebisaTvis yvelaze xelsayrelia 25C tempe-

ratura, naZvisaTvis 20C. iq, sadac sasoflo-sameurneo 
kulturebis aRmoceneba mimdinareobs SedarebiT civ nia-
dagebze, isini CamorCebian zrda-ganviTarebaSi. niadagis 

20 sm siRrmeze  20-25C temperaturis pirobebSi ufro aq-
tiurad mimdinareobs Cais kulturis rogorc vegetacia, 
ise duyebis zrdis procesi. Cais fesvTa sisitemis ganvi-

TarebisaTvis niadagis minimaluri temperaturaa 10C, 

xolo maqsimaluri temperatura 25C. analogiurad SeiZ-
leba CaiTvalos zogierTi merqniani kulturuli mcena-
reebisaTvis aRniSnuli temperaturebi. 

 
 

4.5  niadagis temperaturuli reJimis  
optimizaciis meTodebi 

 

niadagis temperaturuli reJimis gaumjobeseba SesaZ-
lebelia Semdegi meTodebiT: niadagsa da haers Soris 
siTbos gacvlisas sxvadasxva Termoizolatorebis gamo-
yenebiT, niadagis moxvniT da zedapiris gafxvierebiT, ri-
Tac mkveTrad izrdeba haeris Semcveloba. aseve, tempera-
turuli reJimis gaumjobeseba SesaZlebelia niadagis ze-
dapiris feris SecvliT, niadagis amoSrobiT da datenia-
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nebiT, romlis Sedegad icvleba siTbos xarjva aorTqle-
baze da niadagic saTanadod Tbeba an civdeba.  

sxvadasxva klimatur zonebSi niadagis temperaturis 
reJimis regulirebas axdenen sxvadasxva miznebisaTvis. 
CrdiloeT raionebSi mizanSewonilia aiwios niadagis 
temperatura gansakuTrebiT gazafxulze, raTa adre da-
iwyos Tesva, nergebis gadargva, raTa mcenareebs SeeqmnaT 
fesvTa sistemis da zrda-ganviTarebis xelsayreli piro-
bebi. niadagis gafxviereba 2-4 sm siRrmeze amcirebs tem-

peraturas 3-5 sm fenaSi 1-3C-iT (igi zafxulSi metia, 
vidre gazafxulze), xolo niadagis datkepna adidebs 

temperaturas 1-2C-iT. mofarcxviT SeiZleba avwioT nia-

dagis temperatura 2-3C-iT. 
sarwyav niadagebze morwyvis Sedegad zedapiris tem-

peraturam SeiZleba daiklos 16-19C-mde urwyav niadag-
Tan SedarebiT. 10 sm siRrmeze SesaZlebelia Semcirdes 5-

7C-iT, xolo 20 sm siRrmeze 2-3C-iT. 
zafxulis periodSi Waobian farTobebze drenaJis 

mowyobiT, SeiZleba aiwios niadagis saxnavi fenis tempe-
ratura. niadagis temperatura SeiZleba varegulirod, 
sxvadasxva mulCis (torfi, Tiva, nakeli da sxva) gamoyene-
biT. isini did efeqts iZlevian niadagis Termuli tenia-
nobis reJimis mosawesrigeblad, aregulireben niadagSi 
tens da amiT apirobeben mosavlis gadidebas. damulCva 
amcirebs niadagis temperaturis amplitudas, rac gar-
kveul rols asrulebs mosavlianobis zrdaSi. mulCis ga-
moyeneba temperaturis regulirebasTan erTad garkveu-
li droiT inarCunebs tenianobas, rac dadebiTad unda Ca-
iTvalos gvalvian periodSi. sxvadasxva saxis mulCi gar-
da imisa, rom gavlenas axdens niadagis temperaturasa da 
tenianobaze, Tavis mxriv moqmedebs mcenareebis vegeta-
ciis dawyebasa da damTavrebaze.  

cxrilSi 4.5.1 moyvanilia dakvirvebaTa Sedegebi for-
Toxlis kulturis nazardebis meore vegetaciis dawyebi-
dan daumulCav da damulCul niadagebze. mulCad gamoye-
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nebuli iyo 5 sm sisqis xmeli balaxi. igi mcenareebis qveS, 
niadagze mofenili iqna pirveli vegetaciis damTavrebis 

Semdeg (8.VI). mcenareebis nazardebis biometruli gazom-
va warmoebda erTxel yovel 4 dReSi. 

 
cxrili 4.5.1forToxlis kulturis nazardebi (sm) meore  
                          vegetaciis dawyebidan daumulCav da damulCul  
                          niadagebze (anaseuli, ozurgeTi) 

 

 
niadagis 
varianti 24

.V
I 

28
.V

I 
 1.

V
II

 

5.
V

II
 

9.
V

II
 

13
.V

II
 

17
.V

II
 saerTo 

nazardi 
(sm) 

daumulCavi 16 7 5 5 3 - - 36 
damulCuli 15 6 6 10 7 6 5 55 

 
rogorc cxrilidan Cans, forToxlis kultura da-

mulCul niadagze meti zrdiT xasiaTdeba, vidre daumul-
Cavze. damulCulma forToxalma vegetacia gaagrZela di-
di nazardiT. rac aixsneba imiT, rom mulCma SeunarCuna 
niadags sakmao teni da siTbos raodenoba, rasac mokle-
bulia daumulCavi niadagi. mesame vegetacia damulCulma 
forToxlis kulturam, daumlCavTan SedarebiT gvian da-
iwyo. damulCul forToxals gauxangrZlivda zrdis pe-
riodi da mesame vegetacia daamTavra daumulCavi for-
Toxlis meoTxe vegetaciis damTavrebis dros. meoTxe ve-
getacia damulCulma forToxlebma daiwyo dagvianebiT 
da daasrula misTvis araxelsayrel pirobebSi  (Semodgo-
mis wayinvebis dasawyisSi). vegetacia gaxangrZlivda im mi-
zeziT, rom damulCul niadagSi sakmao tenis da siTbos 
raodenoba iyo. daumulCavma forToxalma meoTxe vegeta-
cia daamTavra SedarebiT adre, aRniSnuli faqtorebis 
Semcirebis gamo da adre Sevida zamTris mosvenebiT 
mdgomareobaSi. 

mulCi iwvevs zrdis periodis gaxangrZlivebas da zam-
TrisaTvis moumzadebels tovebs mcenares, rac safrTxes 
uqmnis mis zamTrisadmi yinvagamZleobas. es gansakuTre-
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biT exeba citrusovan kulturebs. amitom, mulCi gansaz-
Rvrul dromde unda iqnas gamoyenebuli (Semodgomamde). 
mulCi mcenareebSi iwvevs intensiur zrdas, did daxmare-
bas uwevs mcenareebs wyliT uzrunvelyofaSi, gansakuT-
rebiT gvalvian amindSi, agreTve niadagis temperaturis 
regulirebaSi. igi aseve, sicocxles uspobs mcenaris er-
TerT konkurents - sarevela balaxebs, romelTa winaaR-
mdeg brZola seriozuli problemaa. 

 
 

4.6 niadagis temperaturis gazomvis meTodebi 
 

niadagis temperatura mniSvnelovani faqtoria mcena-
reTa zrda-ganviTarebisaTvis. niadagSi mcenaris Teslis 
gaRiveba, aRmoceneba, fesvTa sistemis ganviTareba da 
sxva, damokidebulia temperaturaze. aRniSnuli proce-
sebi kargad mimdinareobs optimalur temperaturaze.  

niadagis temperaturis gasazomad iyeneben sxvadasxva 
tipis Termometrebs (sur. 4.6.1). 
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sur. 4.6.1 niadagis temperaturis gasazomi Termometrebi 

 
niadagis temperaturis gasazomad iyeneben vadian 

(Cveulebrivi) Termometrs, romliTac ganisazRvreba 
temperatura dakvirvebis garkveul vadaSi. igi warmoad-
gens martiv vercxliswylian Termometrs, romlis skalis 

TviTeuli mcire danayofi udris 0.2 an 0.5C.  
maqsimaluri Termometri - gviCvenebs dakvirvebaTa 

vadebs Soris maqsimums, mis mimReb nawilSi (rezervuarSi) 
moTavsebulia vercxliswyali (sindiyi), skalis danayofi 

udris 0.5C. rezervuaris ZirSi mikalulia SuSis Reraki, 
romlis bolo Sedis kapilaris dasawyisSi, sadac qmnis si-
viwroves. temperaturis awevisas rezervuarSi moTavse-
buli sindiyi farTovdeba, daZlevs siviwroves da Sedis 
kapilarSi. temperatura, rogorc ki miaRwevs maqsimalur 
mniSvnelobas, iwyebs daqveiTebas. sindiyi rezervuarSi 
ikumSeba, magram ukan veRar brundeba, ar SeuZlia siviw-
rovis gavla. igi adgilze wydeba da sindiyis is nawili, 
romelmac maqsimaluri temperatura gviCvena, kapilarSi 
rCeba. misi ukan dabrunebisaTvis saWiroa Termometri 
daibertyos, raTa miviyvanoT misi Cveneba atmosferos ha-
eris temperaturasTan dakvirvebis momentSi. 
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minimaluri Termometri - dakvirvebaTa vadebs Soris 
gansazRvravs minimalur temperaturas, romlis rezer-
vuarSi da kapilarSi imyofeba spirti, xolo am ukanas-
knelSi moTavsebulia muqi feris minis Reraki, romlis 

boloebi momrgvalebulia. skalis danayofi 0.5C Sead-
gens. temperaturis Semcirebisas spirti ikumSeba da misi 
zedapiruli apki Seexeba ra Rerakis momrgvalebul bo-
los, mas waiRebs rezervuarisaken, manamde vidre spirti 
minimumamde ar SeikumSeba. rodesac temperatura aiwevs, 
spirti isev kapilarisaken wava, Reraki ki adgilze rCeba. 

Termometris horizontalur mdgomareobaSi yofnis 
dros unda aiTvalos rezervuaris mopirdapire Rerakis 
bolo, romelic iqneba yvelaze ufro minimaluri tempe-
ratura ukanaskneli dakvirvebis dros. axali minimaluri 
temperaturis gansazRvrisaTvis Termometris rezervua-
ri unda daviWiroT zeviT, manamde vidre Reraki ar Seexe-
ba spirtis zedapirs. amis Semdeg Termometrs vaTavsebT 
horizontalur mdgomareobaSi.  

niadagis temperaturis gansazRvra 5, 10, 15 da 20 sm 
siRrmeze warmoebs muxlebiani TermometrebiT. igi re-

zervuaris maxloblad moxrilia 135-iT. skalis danayo-

fi 0.5C Seadgens. Termometrebi ise unda ganvalagoT, 
rom rezervuari niadagSi horizontalurad moTavsdes, 

xolo mili, romelSic skalaa moTavsebuli 45-iT iqneba 
daxrili niadagis zeviT (aRmosavleTidan dasavleTisa-
ken). muxlebiani TermometrebiT dakvirvebas axdenen mxo-
lod wlis Tbil perodSi. ufro meti siRrmeebis (40, 80, 
160, 340 sm) temperaturis gansazRvrisas iyeneben siRrmis 
Termometrebs, romelic CaSvebulia niadagSi ebonitis 
milebis saSualebiT. distanciuri eleqtronuli Termo-
metrebiT gazomva xdeba uSualod samomsaxureo obieqte-
bidan. 
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 kiTxvebi TviTSemowmebisaTvis 

 
1. ra pirobebi gansazRvrvs niadagis zedapirze mzis sxi-

vebis STanTqmis unars? 
2. ra procesebi ganapirobeben niadagis temperaturul 

reJims (gaTboba - insolacia, gacieba - gamosxiveba)? 
3. ras ewodeba niadagis Tbotevadoba da Tbogamtaroba? 
4.  rogoria niadagis temperaturul reJimze reliefis, 

mcenareuli da Tovlis safaris gavlena? 
5. ra aris Termoizopletebi da raSi mdgomareobs misi 

praqtikuli gamoyenebis principi? 
6. rogoria niadagis gayinvis da siRrmis mixedviT gal-

Robis meqanizmi? 
7. rogoria niadagis temperaturis sasoflo-sameurneo 

mniSvneloba? 
8. ras iTvaliswinebs niadagis temperaturuli reJimis 

optimizaciis meTodebi? 
9. romeli tipis TermometrebiT xdeba niadagis tempera-

turis gazomva?  
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Tavi V 

 

haeris temperaturuli reJimi 

 

5.1  haeris gaTbobis da gacivebis procesebi 
 

temperatura aris sxeulis gaxurebis sazomi, anu mo-
cemul momentSi sxeulis molekulebis saSualo moZrao-
bis sazomi. rac Seexeba siTbos, igi mocemuli sxeulis 
yvela moZravi molekulebis energiis saerTo jams warmo-
adgens. sxeuls SeiZleba hqondes siTbos maRali Semcve-
loba, anu didi masa da bevri molekulebi, Tumca iyos da-
bali temperaturis matarebeli, roca calke aRebuli mo-
lekulebis saSualo energia mcirea. amis magaliTia aiz-
bergi, anda piriqiT SemTxvevasac SeiZleba hqondes adgi-
li, rodesac sxeuls aqvs siTbos dabali Semcveloba, mag-
ram iyos maRali temperaturis matarebeli, magaliTad 
anTebuli asanTis Reri da a.S. 

dedamiwis sistemis mier miRebuli energiis raodeno-
ba yvela ganedze gansxvavebulia. ekvatoris maxloblad 
mdebare teritoriebi iReben Warb energias, xolo polu-
sebis mimdebare teritoriebze energiis deficitia. ener-
giis aseTi araTanabari ganawileba kompensirdeba siTbos 
horizontaluri gadacemiT, qaris moZraobebiT da okea-
nuri dinebebiT. adgilobrivi temperaturis Tavisebure-
bebs ganapirobebs geografiuli faqtorebi, kerZod, gane-
di, absoluturi simaRle, atmosferos cirkulaciuri 
procesebi, xmeleTisa da wylis kontrasti, okeanis Tbili 
da civi dinebebi da adgilobrivi pirobebi.  

mokle ganmarteba mivceT zemoCamoTvlil temperatu-
raze moqmed faqtorebs.  

ganedi - gavlenas axdens rogorc saSualo wliur tem-
peraturaze, ise sezonur cvlilebebze. dedamiwis RerZis 
daxriloba gavlenas axdens nebismier ganedze, nebismier 
konkretul dRes arsebuli mzis radiaciis raodenobaze. 
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absoluturi simaRle -  atmosferoSi nebismier wer-
tils gaaCnia Tavisi absoluturi simaRle zRvis saSualo 

donidan (altitude). aRniSnuli parametri gansxvavdeba geog-

rafiuli anu SefardebiTi simaRlisagan (elevation), rome-
lic aRniSnavs dedamiwis zedapiris vertikalur daSore-
bas zRvis donidan. magaliTad, Tu qalaqis mdebareobis 
SefardebiTi simaRle aris 1000 m zRvis donidan, qalaqis 
Tavze 1000 m mdebare haeris absoluturi simaRle iqneba 
2000 m. absoluturi da SefardebiTi simaRleebi aRniSna-
ven pozicias zRvis donesTan mimarTebaSi, magram abso-
luturi simaRle gamoiyeneba atmosferosTan kavSirSi, 
xolo SefardebiTi simaRle - xmeleTTan mimarTebaSi. 

 atmosferos cirkulaciuri procesebi - dedamiwaze 
saSualo atmosferuli wnevisa da haeris nakadis moZrao-
bis organizebuli procesebi did gavlenas axdens Tbili 
da civi haeris moZraobaze, rac pirdapir aisaxeba haeris 
temperaturaze. isini gavlenas axdenen aseve, Rrublebis 
warmoqmnaze, rac iribad moqmedebs temperaturaze. maga-
liTad, subtropikuli regionebi minimaluri Rrublia-
nobiT xasiaTdebian da insolacia, romelic dedamiwis ze-
dapiramde atmosferoSi gaivlis, ufro nakleb Sesuste-
bas eqvemdebareba. ekvatorul regionebSi piriqiT, Rrub-
lianoba xSiria dRisiT da Semomavali mzis radiacia uf-
ro met Sesustebas ganicdis. Sedegad, dedamiwaze yvela-
ze maRali temperaturebi aRiniSneba ara ekvatorze, ara-
med subtropikebSi. 

xmeleTisa da wylis kontrasti - gamomdinare iqedan, 
rom atmosfero umTavresad qvevidan zeviT Tbeba, deda-
miwis zedapiri gavlenas axdens haeris temperaturis re-
Jimze. udidesi gavlena aqvs xmeleTisa da wylis kon-
trasts. temperaturis TvalsazrisiT, wylis masivebi bev-
rad ufro `konservatorulia~, vidre xmeleTisa, radgan 
energiis analogiuri `miReba-dakargvis~ pirobebSi, wya-
li ufro did dros andomebs gaTboba-gagrilebas. 
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okeanis Tbili da civi dinebebi - rogorc wesi, saSua-
lo ganedebze, kontinentebis aRmosavleT nawilSi okea-
nis Tbili dinebebi miemarTebian polusebisaken da didi 
raodenobis energia gadaaqvT. analogiurad, okeaneebis 
aRmosavleT sazRvrebTan saSualo ganedebze Warbobs ci-
vi dinebebi. sadac, wylis temperatura maRalia, siTbo ga-
daecema atmosferos, rac xels uwyobs temperaturis ma-
tebas. amrigad, Tbili okeanuri dinebis arsebobam konti-
nentis aRmosavleT sanapiroze SeiZleba ufro maRali 
temperatura ganapirobos, vidre civma dinebam kontinen-
tis dasavleT sanapiroze.  

adgilobrivi pirobebis Tavisebureba - samxreTi fer-
dobebi ufro met energias iReben da ufro maRali zeda-
piris temperatura aReniSnebaT. misma gaTbobam xSirad 
SeiZleba ufro meti simSrale gamoiwvios CrdiloeTis 
ferdobebze. mikroklimatur cvlilebebs mcenareuli sa-
faric adeqvaturad exmaureba. xSiri tyeebiT dafaruli 
teritoriebisTvis sxva temperaturuli reJimebia dama-
xasiaTebeli, vidre mcenareul safars moklebuli regio-
nebisTvis. maRali, xSiri mcenareuli safari dRis manZil-
ze amcirebs dedamiwis zedapirze moxvedrili mzis sinaT-
lis raodenobas, ris Sedegadac foTlebidan mniSvnelo-
vani raodenobis wyali orTqldeba. RamiT mcenareebis sa-
fari amcirebs grZeltalRovani radiaciis danakargebs. 
am faqtorebis gavleniT dRis temperaturebi ufro daba-
lia, Tumca saRamoobiT ufro Tbila. 

dedamiwis zedapiri didi raodenobiT STanTqavs mzis 
pirdapir da gabneul radiacias. dRis saaTebSi, roca nia-
dagis moqmedi zedapiris radiaciuli balansi dadebiTia, 
igi Tbeba da es ukanaskneli masTan Semxeb haers gadascems 
siTbos. e.i. jer Tbeba dedamiwis zedapiri da masze mo-
Tavsebuli sagnebi, Semdeg - maT mier haeri. dedamiwis at-
mosferuli haeri mzis sxivebisagan Tbeba umniSvnelod. 
haeri imyofeba xmeleTis, wylis, yinulis, Tovlis da sxva 
zedapirebis siTbos uSualo zemoqmedebis qveS. siTbos 
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gadacemis qveS igulisxmeba is xerxebi, romelTa daxmare-
biTac siTbo gadaitaneba erTi adgilidan meoreze, rac 
mniSvelovani pirobaa amindis Camoyalibebis procesSi. 
siTbos gadacemas moqmed zedapirsa da atmosferos So-
ris ganapirobeben Semdegi procesebi: 

siTburi konvencia. haeris maRal fenebSi siTbos ga-
dacemis mniSvnelovan faqtors siTburi konveqcia warmo-
adgens. wlis Tbil periodSi, mzis radiaciis Sedegad de-
damiwis sxvadasxva adgilis araTanabari gaTboba iwvevs 
aRmaval denebs - konveqcias. igi warmoiqmneba haeris mniS-
vnelovani gaTbobisas qvemodan - Zlier gamTbari dedami-
wis zedapirisagan. magaliTad, mzis sxivebiT ufro metad 
Tbeba veli, mTis samxreTi da borcvis ferdobebi. Seda-
rebiT naklebad Tbeba mdinaris, tbisa da zRvis zedapire-
bi, aseve tye, amitom haeric metad Tbeba iq, sadac Sedare-
biT gamTbari adgilebia. gamTbar haers axasiaTebs nakle-
bi simkvrive, ris Sedegad igi iwyebs vertikaluri mimar-
TulebiT moZraobas. civi haeri ki iWers mis adgils, ro-
melic Tavis mxriv Tbeba da adis maRla, e.i warmoiqmneba 
aRmavali da daRmavali moZraobis denebi. aRmaval denebs 
gadaaqvs siTbo atmosferoSi dedamiwis fenis zedapiri-
dan. am process uwodeben siTbos konveqcias. igi xmeleT-
ze warmoiqmneba dRisiT, xolo RamiT - zRvaze. calkeul 
SemTxvevebSi aRmasvlis dros Tbil haers xvdeba garkveu-
li winaaRmdegobebi mTebisa da gorakebis saxiT, rasac me-
qanikur konveqcias uwodeben. 

turbulentoba - aris haeris mcire moculobis griga-
liseburi, qaoturi moZraoba qaris saerTo nakadSi, rome-
lic iwvevs turbulenturi siTbos gacvlas niadagis ze-
dapirsa da atmosferos Soris. rac didia qaris siCqare, 
rac Zlieria konveqcia da didia uswormasworo dedamiwis 
zedapiri, miT Zlieria haeris turbulentoba da misi siT-
bos gacvla. Zlieri turbulentobis SemTxvevaSi warmo-
iqmneba sxvadasxva siZlieris qari da grigali. am SemTxve-
vaSi haeris gadaadgileba xdeba horizontaluri da ver-
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tikaluri mimarTulebiT, romlis dros intensiurad mim-
dinareobs siTbos gadatana. 

dRis saaTebSi haeris nakadi mimarTulia gamTbari ni-
adagis zedapiridan ufro civi atmosferosaken. Ramis sa-
aTebSi turbulenturi siTbos gacvla Sesustebulia da 
misi sidide Zalze mcirea. turbulenturi siTbos gacvla 
dedamiwasa da atmosferos Soris aTasjer intensiuria 
molekulur siTbos gacvlaze.  

molekulur siTbos gacvla. dedamiwis moqmedi zeda-
piridan atmosferos mosazRvre fenas molekuluri Tbo-
gamtarobiT gadaecema siTbos umniSvnelo raodenoba, ra-
sac molekuluri siTbos gacvla ewodeba. es SeiZleba 
moxdes iq, sadac haeri TiTqmis umoZraoa (xSir mcenare-
ul safarSi, daxurul adgilebSi da sxva). haeris moleku-
luri Tbogamtarobis koeficienti Zalian mcirea 

=0.00005 da siTbos gacvlac umniSvneloa. 
radiaciuli Tbogamtaroba. dedamiwis mier gamosxive-

bul grZeltalRovan radiacias pirvel rigSi STanTqavs 
miwispira haeris fena da Semdeg haerSi Semcveli wylis 
orTqli, romlis dros mimdinareobs siTbos gadatana ha-
erSi. es procesi vlindeba atmosferos qveda fenebSi, 
umetesad RamiT, roca mzis radiacia ar Semodis, turbu-
lentoba Sesustebulia da siTbur konveqcias adgili ara 
aqvs.  

kondensacia (sublimacia). dedamiwis zedapiridan, 
mcenareulobidan da wylidan aorTqlebisas faruli 
formiT siTbo gadadis atmosferoSi. am dros 1 gr wylis 
orTqli gamoyofs daaxloebiT 600 kal. siTbos, romelic 
farul formaSia. am siTbos uaRresad didi mniSvneloba 
aqvs miwispira haeris gaTbobisaTvis, gansakuTrebiT at-
mosferos maRali fenebisaTvis, romlebSic warmoiqmneba 
Rrublebi. 

adveqcia. siTbos gadatanaSi didi mniSvneloba aqvs 
haeris dinebas. siTbo SeiZleba gadatanili iqnas haeris 
masebTan erTad horizontaluri mimarTulebiT, erTi ad-
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gilidan meoreSi. siTbos aseT gadatanas adveqcias uwo-
deben. igi gansxvavdeba konveqciisagan, sadac siTbos ga-
datana ZiriTadad warmoebs vertikaluri mimarTulebiT.  

adveqcia atmosferoSi siTbos gadacemis mTavari faq-
toria. arsebobs Tbili (Tbili haeris masebis SemoWrisas) 
da civi (civi haeris masebis SemoWrisas) adveqcia. Tu mim-
dinareobs haeris iseTi masebis SemoWra, romlebsac uf-
ro maRali temperatura aqvT, vidre im haers, romelic 
adre imyofeboda im adgilas, maSin mimdinareobs Tbili 
adveqcia. Tu SemoiWreba haeris ufro civi masebi, iqneba 
civi adveqcia. civi adveqcia saSiSia gazafxulsa da Se-
modgomaze sasoflo-sameurneo kulturebisaTvis, rad-
gan uecarma acivebam SeiZleba maTi dazianeba gamoiwvios, 
rac dabali temperaturebiT xasiaTdeba. maSasadame, hae-
ris gaTboba ZiriTadad mimdinareobs Termuli konveqci-
iT, turbulentobiT, orTqlis kondensaciiT da adveqci-
iT. haeris gaTboba dRisiT umTavresad warmoebs konveq-
ciiT da turbulenturi moZraobiT. 

haeris gaTboba an gaciveba umeteswilad damokidebu-
lia dedamiwis moqmedi fenis Tvisebebze, Tumca am fenis 
gavlena haeris temperaturaze siRrmis mixedviT mcirde-
ba. xmeleTis zedapirze dRisiT haeri Tbilia, xolo Ra-
miT ufri civi, vidre tbebis, zRvebis da okeaneebis zeda-
pirze. tbebi, zRvebi da okeaneebi gansakuTrebiT wlis 
Tbil periodSi didi raodenobiT iReben da agroveben 
mzis siTbur energias, romelic mxolod gvian Semodgo-
miT da zamTrobiT ixarjeba, maTTan mosazRvre atmosfe-
ros haeris da misi maRali fenebis gasaTbobad. 

dasavleT saqarTvelos subtropikuli zona, sadac 
gaSenebulia siTbosmoyvaruli kulturebi - citrusebi, 
Cai da sxva, umTavresad Tbili zamTriT xasiaTdeba, rac 
ZiriTadad Savi zRvis siTburi gavleniT aixsneba. gansa-
kuTrebiT Tbilia sanapiros is nawili, sadac maRali mTis 
kalTebia zRvis sanapiro zolTan (Caqvi, gagra, aToni da 
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sxva), xolo zRvidan 70-80 km daSorebuli teritoria Se-
darebiT civia. 

 
 

5.2  haeris temperaturis dReRamuri  
da wliuri msvleloba 

 
miwispira haeris fenis temperaturis cvlileba dRe-

Ramis ganmavlobaSi ganpirobebulia, rogorc moqmedi ze-
dapiris temperaturis svliT, aseve mzis dReRamuri 
svliT. haeris dReRamuri da wliuri  temperaturebis 
meryeoba mkveTrad gamoxatulia dabal fenebSi. atmosfe-
ros miwispira fenaSi dReRamuri da wliuri haeris tempe-
raturebis msvleloba ganisazRvreba niadagis zedapiri-
dan 2 m simaRleze.  temperaturis dReRamur svlas aqvs 
erTi maqsimumi da erTi minimumi (eqstremumebi), romelTa 
Soris sxvaobas amplituda ewodeba. haeris minimaluri 
temperatura emTxveva mzis amosvlas,  xolo maqsimumi 
aRiniSneba SuadRidan 2-3 saaTis Semdeg, rasac moyveba 
temperaturis kleba mzis amosvlamde. zRvis sanapiro 
zolSi haeris temperaturis maqsimumi iwyeba SuadRidan 
erTi saaTis Semdeg. ganedis matebasTan erTad mcirdeba 
mzis saSualo simaRle, romlis Sedegad maRali ganedebis 
mixedviT, temperaturis dReRamuri meryeobis amplitu-
dac mcirdeba. yvelaze maRali amplituda fiqsirdeba 
tropikul da subtropikul udabnoebSi. magaliTad, saha-
ris udabnoSi SeiZleba temperatura daeces RamiT,  Suad-

Risas ki SeiZleba temperaturam aiwios 45C-mde da metic. 
amitom, haeris temperaturis dReRamuri amplituda xSi-

rad aWarbebs 20C. yvelaze mcire temperaturis ampli-

tudiT (1-2C) xasiaTdeba polaruli qveynebi sadac 24 sa-
aTis ganmavlobaSi polaruli Rame an dRea. zomier da ma-

Ral ganedebSi yvelaze mniSvnelovani amplituda (6-9C) 
gazafxulsa da Semodgomaze aRiniSneba.  
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haeris temperaturis amplitudaze mniSvnelovan gav-
lenas axdens reliefi. amozneqil zedapirze (goraki, qe-
di) amplituda mcirea, vidre Cazneqilze, rac ganpirobe-
bulia dRisiT Cazneqil adgilebSi haeris dagrovebiT da 
gaTbobiT, xolo RamiT gacivebuli haeris ferdobidan 
daSvebiT. RamiT, temperaturis sxvaobam velsa da fer-

dobs Soris SeiZleba miaRwios 10C da mets. haeris tempe-
raturis dReRamuri msvlelobis Tavisebureba gasaTva-
liswinebelia sasoflo-sameurneo kulturebis gaadgi-
lebisas. siTbosmoyvaruli kulturebisaTvis unda Seir-
Ces reliefis iseTi formebi, sadac naklebia haeris tem-
peraturis msvlelobis amplituda.  

unda aRiniSnos, rom haeris temperaturis dReRamuri 
amplituda metia silnari niadagebis zedapirze, Savi fe-
ris, damuSavebul fxvier niadagebze, vidre Tixnar, Ria 
feris da yamir niadagebze. rac Seexeba mcenareul sa-
fars, igi amcirebs haeris temperaturis dReRamur am-
plitudas, radgan dRisiT akavebs mzis radiacias, xolo 
RamiT niadagis gamosxivebas. haeris temperaturis ampli-
tudis cvlilebaSi aranaklebi mniSvneloba gaaCnia amin-
dis pirobebs. mowmendil mzian amindSi temperaturis 
dReRamuri amplituda didia, vidre moRrublulSi. am 
ukanasknelSi ar xdeba haeris temperaturis arsebiTi 
cvlileba dReRamis ganmavlobaSi. rac gamowveulia dRi-
siT Rrublebis mier radiaciis SekavebiT, xolo RamiT 
adgili aqvs gamosxivebas, siTbos dakargvas, rac gamowve-
ulia niadagis zedapiris siTbos dakargvis SemcirebiT.  
amplitudas aseve, amcirebs haeris tenianoba. mSral amin-
dSi amplituda didia, radgan haeris gamWirvaloba matu-
lobs, dRisiT izrdeba mzis radiaciis Semosvla, xolo 
RamiT ki gamosxivebis Sedegad intensiurad mimdinareobs 
siTbos xarjva. haeris temperaturis dReRamuri ampli-
tuda mcirdeba dedamiwis zedapiridan simaRlis matebis 
Sesabamisad. troposferoSi igi swrafad ecema simaRles-
Tan erTad da 2-3 km aRiniSneba meaTed gradusebSi, rac 
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gamowveulia dedamiwis zedapiris moqmedebis Sesuste-
biT. troposferoSi temperaturis minimumi aRiniSneba 
RamiT, maqsimumi - dRisiT. zamTarSi amplituda zafxul-
Tan SedarebiT ufro mcirdeba, rac gamowveulia zaf-
xulSi mzis intensiuri radiaciisa da turbulenturi 
gacvliT. haeris qveda fenebSi temperaturis dReRamuri 
amplituda, zamTarTan SedarebiT TiTqmis orjer metia.  
 

 

5.3  temperaturis cvlileba simaRlis mixedviT 
 

haeris temperaturis cvlilebas yovel 100 m simaR-
leze temperaturis vertikalur gradients uwodeben da 
gamoisaxeba Semdegi formuliT: 

  

 T= 
BA

AB

ZZ
tt
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sadac tB – tA aris haeris temperaturis sxvaoba qveda 

da zeda simaRleebs Soris, Z A – ZB aris simaRleTa sxvaoba 
metrebSi. ganvixilavT haeris temperaturis simaRlis mi-
xedviT cvliebis sam pozicias: 

1. roca tA tB e.i. haeris temperatura mcirdeba simaR-

lesTan erTad, maSin vertikaluri gradientis sidide (T) 
dadebiTia. temperaturis aseTi ganawileba simaRlis mi-
xedviT yvelaze metad damaxasiaTebelia troposferos-
Tvis; 

2. roca tA  tB adgili aqvs temperaturul inversias 
(temperatura izrdeba simaRlis mixedviT), maSin tempera-

turuli gradienti (T) uaryofiTia;  

3. roca tA = tB temperaturis vertikaluri gradienti 

T=0C/100 m. temperaturis aseT ganawilebas, roca igi hae-
ris fenaSi ar icvleba simaRlis mixedviT adgili aqvs 
izoTermias.  
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temperaturis vertikaluri gradienti damokidebu-
lia wlis droze (zamTarSi is mcirea, zafxulSi didia), 
dReRamur droze (RamiT mcirea, dRisiT didia). atmosfe-

roSi temperaturis vertikaluri gradienti (T) yovel 

100 m simaRlis cvlilebisas Seadgens saSualod 0.6C. xSi-
ria SemTxveva, gansakuTrebiT zafxulSi, rodesac niada-
gis zedapiris Zlieri gadaxurebisas miwispira haeris fe-
nebSi temperaturis vertikaluri gradienti aWarbebs 
gradientis saSualo mniSvnelobas. igi Zlier icvleba 
droSi atmosferos miwispira fenaSi. zafxulSi SuadRi-
sas naTel amindSi haeris temperaturam niadagis zeda-

pirze SeiZleba 10C-iT da metiT gadaaWarbos 2 m simaR-
leze temperaturas.  

cxrilSi 5.3.1. mocemulia zafxulSi Sua dRis saaTeb-
Si (14 saaTi), moRrublul da mzian, naTel dReebSi Cata-
rebuli gradientuli dakvirvebebi. 

 
cxrili 5.3.1 haeris temperaturis gradienti Rrublian da  
                           mzian amindSi (14 sT; anaseuli, ozurgeTi) 
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 cxrilidan Cans, rom Rrublian amindSi, niadagis ze-
dapiridan 2 sm simaRleze haeris temperatura Seadgens 

27.1C. igi TandaTanobiT iklebs da 140 sm simaRleze aRi-

niSneba 24.9C,  e. i. sxvaoba Seadgens 3.2. mzian, naTel amin-

dSi sxvaoba gacilebiT metia (7.5C). temperaturis verti-
kalur gradients amcirebs qari, Rrublianoba, naleqebi 
da niadagis tenianoba. 

haeris temperaturis vertikaluri gradientebis mo-
nacemebs iyeneben sinoptikur mecnierebaSi, amindis prog-
nozebis Sesadgenad, reaqtiuli TviTmfrinavebis meteo-
rologiuri momsaxurebisas, Tanamgzavrebis orbitaze 
gayvanisas, gamonabolqvis pirobebis gansazRvrisas da 
a.S.  

atmosferoSi temperaturis ganawilebas simaRleebis 
mixedviT atmosferos stratifikacias uwodeben. igi gra-
fikulad gamosaxulia naxazze 5.3.1. 

 

 
naxazi 5.3.1 atmosferos stratifikaciis mrudi 

 

naxazidan Cans, rom atmosferoSi sxvadasxva simaRle-
ze temperaturis stratifikacia erTnairi ar aris da da-
mokidebulia temperaturis vertikaluri gradientis si-



 105 

didesa da niSanze. magaliTad, qveda fenebSi temperatu-
ris vertikaluri gradienti dadebiTia 1500 metrze ze-
moT da temperaturis normalur dacemas aqvs adgili. am 
zonidan 2500 metrze zeviT temperatura ecema da verti-
kaluri gradienti uaryofiTi niSniT gvevlineba, tempe-
ratura ki simaRlis mixedviT matulobs, e.i. adgili aqvs 
temperaturis inversias. inversiis fenis damTavrebis 
Semdeg temperaturis gradienti isev dadebiTSi gadadis 
da a.S. rogorc vxedavT, atmosferoSi vertikaluri mi-
marTulebiT temperatura sxvadasxvanairad aris ganawi-
lebuli. igi ZiriTadad damokidebulia dedamiwis gaTbo-
ba-gacivebis procesebze, haeris masebis cvlilebaze, 
frontalur da ciklonur procesebze da sxva. 

vertikalur atmosferoSi temperaturis cvlileba, 
gansxvavdeba mSrali da tenadiabaturi procesebiT ga-
mowveuli temperaturis cvlilebebisagan. mSrali adia-
baturi procesis meqanizmi imaSi mdgomareobs, rom mSra-
li haeri niadagis zedapiridan aRmavali dinebisas adia-

baturad civdeba yovel 100 m simaRleze daaxloebiT 1C -
iT. am process adiabaturs uwodeben, xolo temperatu-

ris gradients, romelic mocemul momentSi udris 1C 
yovel 100 m simaRleze, mSral adiabatur gradients. im 
SemTxvevaSi, Tu haeri wylis orTqliTaa gajerebuli, ma-
Sin yovel 100 m simaRleze haeris temperatura ecema da 
gradientis sidide mcirdeba mSral adiabatur gradien-

tTan SedarebiT 0.5C-iT. civdeba ra haerSi myofi or-
Tqli, es ukanaskneli aRwevs maqsimalur gajerebas da iw-
yebs kondensirebas, e.i. orTqli gadadis siTxisebr mdgo-
mareobaSi da atmosferos maRal fenebSi warmoiqmneba 
Rrublebi. wylis orTqlis kondensirebisas gamonTavi-
sufldeba faruli siTbo, romelsac SeuZlia nawilobriv 
Seavsos siTbos danaxarji haeris adiabaturad gafarTo-
ebisas. amitom haeris temperatura yovel 100 m simaRleze 

ecema 0.5C-iT. aRniSnul process tenadiabatur gradi-
ents uwodeben. 
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 haeris temperaturis inversia. troposferoSi haeris 
temperatura mcirdeba simaRlis matebis mixedviT, mag-
ram zogjer adgili aqvs Sebrunebul movlenas - inversi-
as, e.i. temperaturis matebas. miwispira haeris fenis in-
versiaSi gaerTianebulia radiaciuli da adveqciuri in-
versia.  

radiaciuli inversia. igi warmoiqmneba umniSvnelo 
moRrublulobisas, uqaro amindSi, e.i. dedamiwis zedapi-
ris radiaciuli gadacivebis Sedegad. aseTi inversiebi 
warmoiqmneba wlis Tbil periodSi, RamiT da Zlierdeba 
diliT, misma simZlavrem SeiZleba miaRwios 500-1000 m-
mde da zogjer metsac. mzis amosvlidan inversia qreba 
qvemodan zemoT. niadagis zedapiris gaTbobis gamo, misi 
daSla SeiZleba daaCqaros haeris Zlierma turbulento-
bamac. 

inversia zamTarSi dRisiTac gvxvdeba, roca niadagis 
zedapiris gadaciveba ganuwyvetliv matulobs yoveldRiu-
rad, amitom inversiis fenis simaRlem SeiZleba 2 km-mde mi-
aRwios. amis gamo yofen Ramis (zafxulis) da zamTris radi-
aciul inversiebs. 

adveqciuri inversia. igi warmoiqmneba Tbili adveqci-
is dros civ zedapirze, romelic acivebs mis mosazRvre 
nela moZrav haers. aseT inversias miekuTvneba Tovlis in-
versia, romelsac adgili aqvs mdnobare Tovlis zedapir-
ze Tbili haeris gadaadgilebis procesSi. am dros haeris 
mimdebare fenebis siTbo ixarjeba Tovlis dnobaze, rom-
lis Sedegad qveda fenebSi haeri Zlier civdeba, xolo ze-
da fenebSi ki temperatura TiTqmis ucvleli rCeba. 
 haeris temperaturis aRmasvlis oTxi stadia. haeris 
temperatura aRmasvlis dros gaivlis oTx stadias: 
1. mSrali stadia. am stadiaSi, simaRlis mixedviT atmos-

feruli wnevis Semcirebis gamo, haeri farTovdeba 

adiabaturad da temperatura mcirdeba 1C-mde, yo-
vel 100 m simaRleze. SefardebiTi tenianoba ki matu-
lobs da garkveul simaRleze 100% aRwevs. haeri 
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wylis orTqliT gajerdeba da misi drekadobac maqsi-
maluri gaxdeba. mSrali stadia mTavrdeba daaxloe-
biT 1400 m simaRleze. 

2. wvimis stadia. am stadiaze kondensaciis procesi iw-
yeba 1400 m simaRlidan da mTavrdeba daaxloebiT 4800 
m simaRleze. am stadiaSi wylis orTqli gazisebri 
mdgomareobidan gadadis TxevadSi da warmoiqmneba 
Rrublebi. wvimis stadiis dros najeri haeris tempe-

ratura saSualod ecema 0.5C-iT yovel 100 m simaRle-
ze. 

3. setyvis stadia. aRniSnuli stadiis dros orTqliT 

najeri haeris temperatura 0C aRwevs, xolo Rrub-
lebSi arsebuli wylis wveTebi iwyeben gayinvas. wylis 
gadacivebuli mcire wveTebi erTmaneTs ejaxebian, 
msxvildebian da iZenen setyvis formas. setyvis sta-
diis haeris fenis sisqe am dros aRwevs daaxloebiT 
200 metrs, romelic mdebareobs wina ori stadiis ze-
moT 5000 m simaRleze. 

4. Tovlis stadia. am stadiis dros adgili aqvs wylis 
orTqlis sublimacias. haeris temperaturis vertika-

luri gradienti Seadgens 0.7C yovel 100 m simaRleze. 

am stadiis dros temperatura 0C dabla ecema da mTav-
rdeba iq, sadac aRmavali deni daaxloebiT zR. donidan 
8500 m simaRles miaRwevs. Tovlis stadia mTavrdeba ma-
Sin, roca haerSi wylis orTqli gamoileva. Tovli Se-
iZleba movides im SemTxvevaSi, rodesac dedamiwis ze-
dapiris maxlobel fenaSi temperatura daaxloebiT 

0C Seadgens. Tovlis fifqi Sedgeba rTuli kristale-
bisagan, aqvs varskvlaviseburi forma, romlis radiu-
si 4-6 mm da metsac aRwevs. 
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5.4  Tovlis safaris zedapiris gavlena haeris  
temperaturaze 

 

 Tovls gaaCnia arekvlis didi unari. Tu niadagi irek-
lavs mis zedapirze dacemuli mzis energiis 20-30%, axal-
mosuli Tovli aireklavs 70-90%, xolo Tovli, romelic 
SedarebiT didxans devs niadagis zedapirze aireklavs 
30-50%. Tovlis zedapiridan intensiuri gamosxiveba ga-
napirobebs siTbos did danakargs da miwispira haeris 
temperaturis dacemas, amitom Tovlis saburvelis war-
moqmnisas haeris temperatura mcirdeba, gansakuTrebiT 
mowmendil amindSi. Tovlis gavleniT temperaturis da-
weva ufro Zlierdeba, radgan mas aqvs cudi Tbogamtaro-
ba, Seferxebulia siTbos SeRweva niadagidan haerSi, es 
miT ufro gaZnelebulia, rac metia Tovlis saburvelis 
simaRle. gazafxulze Tovlis dnoba aferxebs haeris 
gaTbobas. haeris temperaturis mateba iwyeba mxolod 
Tovlis gadnobis Semdeg. uTovlo zamTari SedarebiT 
Tbilia, xolo xangrZlivad Tovliani xasiaTdeba mkacri 
siciviT.  

 Tovlis zedapiris temperatura ufro naklebia, 
vidre haeris qveda fenebisa, rac aixsneba Tovlis arek-
vlis unariT - albedoTi. Tovlis zedapirisa da haeris 
temperaturaTa mniSvnelovani sxvaoba aRiniSneba wynar, 
mowmendil amindSi, rodesac gamosxivebis Sesaferisi pi-
robebia. Rrublian an nislian amindSi, maRali tenianobis 
pirobebSi Tovlis zedapiris temperatura SeiZleba miu-
axlovdes haeris temperaturas.  

cxrilSi 5.4.1 mocemulia Tovlis zedapirisa da nia-
dagispira haeris fenebis temperaturis dakvirvebaTa mo-
nacemebi. 
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cxrili 5.4.1Tovlis zedapirisa da masTan mimdebare haeris  
                          fenis temperaturebi (b.korolis mixedviT) 

 

 
haeris fenis simaRle  

Tovlis zedapiridan (sm) 

 

temperatura (C) 
 

0 -22.9 

10 -22.4 

20 -20.6 

50 -18.7 

150 -18.0 

200 -17.8 
 

cxrilidan Cans, rom uSualod Tovlis zedapiris 
temperatura SedarebiT naklebia, vidre mis zedapirze 
myofi haeris fenis temperatura. igi Tovlis zedapiri-
dan TandaTanobiT maRla matulobs. saSualo, maqsimalu-
ri da minimaluri haeris temperaturebi Tovlis saburve-
lis dros yovelTvis dabalia, vidre uTovlobis SemTxve-
vaSi. gansakuTrebiT Zlierad civdeba haeri, rodesac 
Tovli devs CaRrmavebul, qvabur adgilebSi, romelsac 
akravs mTebi. aseT pirobebSi susti qaris Sedegad gacive-
buli haeri Cawveba miwis zedapirze, amas emateba garSe-
mortymuli mTebidan Camodenili civi haeris masebi. 

gacivebuli Tovlis zedapiri gansakuTrebiT uRrub-
lo wynar amindSi ufro metad civdeba da acivebs masTan 
mimdebare haeris fenas, romlis Sedegad warmoiqmneba 
temperaturis inversia. am ukanasknels uwodeben haeris 
temperaturis iseT ganawilebas, roca temperatura nia-
dagispira fenaSi ufro dabalia, vidre im fenaSi, rome-
lic imyofeba maRla. 

Zlier qarian amindSi SesaZlebelia Tovlis zedapiris 
temperaturis ramdenadme momateba, magaliTad, gazaf-
xulze Tovlis dnobisas. am dros Tovlis saburveli 
STanTqavs masTan mimdebare haeris fenis siTbos, rac iw-
vevs Tovlis zedapiris temperaturis momatebas, mis ze-
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dapirTan mdebare haerTan SedarebiT an gaTanabrdeba ha-
eris temperaturasTan. 

 
 

5.5  haeris temperaturis gavlena sasoflo- 
sameureneo kulturebis zrda-ganviTarebasa 

da mosavlis formirebaze 
 

mcenareebs evoluciis periodSi gamomuSavebuli aqvT 
adaptaciis unari dabali da maRali temperaturebis ze-
moqmedebisaTvis, Tumca arc Tu ise srulyofilad. ami-
tom zogjer adgili aqvs ukidures eqstremaluri tempe-
raturebis SemTxvevaSi maT dazianebas da daRupvasac. 
temperaturis Semcireba gansazRvrul minimumze dabla, 
mcenareebSi iwvevs mosvenebiTi mdgomareobis darRvevas, 
am SemTxvevaSi sunTqva da sxva sasicocxlo funqciebi ar-
sebiTad SezRudulia, magram igi nela grZeldeba. zomi-

er, magram xangrZliv sicxes (26-28C) SeuZlia gamoiwvios 
mcenareTa Zlieri gadaxureba, romlis dros ar aris ga-
moricxuli maTi dazianeba. 

dabali da maRali temperaturebi, romelic damaxasi-
aTebelia mcenareTa sxvadasxva saxeobisaTvis, ar aris 
mudmivi da SeiZleba gadainacvlos garemo pirobebisadmi 
Seguebis Sedegad genetikurad dafiqsirebuli reaqciis 
normis sazRvrebSi. miwiszeda foTolRerovani mcenaree-
bi izrdebian Zlier cvalebadi temperaturis diapazonSi, 
aseTebia evroTermiulebi. maTi sasicocxlo intervali 

farTod vrceldeba -5-dan 55C-mde. aseTi mcenareebi 5-

dan 40C temperaturamde produqtiulebia. mcenareebi, 
romlebic Seguebuli arian eqstremelur temperature-
bian zonebs, rogoricaa stenoTermiulebi, maTi zrda Se-

uferxeblad mimdinareobs gayinvis wertilTan axlos (2-

4C). mcenaris sicocxlis temperaturuli sazRvrebia, 
roca igi uZlebs yvelaze dabal da maRal temperatu-
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rebs. am sazRvrebis gadalaxvis Semdeg mcenareSi warmo-
iqmneba Seuqcevadi dazianeba da sicocxle wydeba. 

sasoflo-sameurneo kulturebis warmoeba SeuZlebe-
lia arasakmarisi Tbili dReebis raodenobis gamo. rac 
ufro xangrZlivia wlis Tbili periodi da rac ufro ma-
Ralia temperatura am periodis ganmavlobaSi (sxva da-
narCeni pirobebis uzrunvelyofisas), miT ufro maRalia 
mosavali da misi xarisxi.  

mcenareebSi yvela fiziologiuri procesi garkveul 
temperaturaze mimdinareobs. aRiniSneba mcenaris sun-

Tqvis qveda zRvari (0C), intensiuri sunTqva (36-40C) da 

sunTqvis temperaturis maqsimumi (50C), romlis zeviT 
mcenare wyvets sasicocxlo process. aRniSnul sazRvrebs 
uwodeben kardinalur wertilebs, romlebic maSin aris ga-
marTlebuli, roca mcenare normalurad aris uzrunvel-
yofili teniT da sakvebi nivTierebebiT. temperaturis 
gavlena, sasicocxlo procesebis intensivobaze ZiriTa-
dad emorCileba vanT-hofis wess, romlis Tanaxmad qimiu-
ri reaqciis siCqare temperaturis matebis dros, yovel 

10C-ze ormagdeba. magaliTad, 5C temperaturis dros qi-
miuri reaqciis Sedegad produqtiulobis raodenobas Tu 

miviRebT 100%-ad, maSin aRniSnuli wesis mixedviT 15C 

temperaturisas igi iqneba 200; 25C temperaturaze - 400 
da a.S. temperaturis matebasTan erTad mcenaris sasicoc-
xlo procesebi dasawyisSi intensiurad mimdinareobs da 
ganuwyvetliv izrdeba qimiuri reaqciis siCqare, magram 
roca igi Tavis zeda zRvars miaRwevs, mkveTrad mcirdeba, 
e.i. aRniSnuli wesi misaRebia garkveuli temperaturis 
farglebSi. temperaturis matebisas mcenare swrafad iz-
rdeba da nayofi adre mwifdeba. 

temperaturis zrdis tempze, sxvadasxva mcenare sxva-
dasxvanairad reagirebs, rac aixsneba istoriulad Camo-
yalibebuli TiToeuli mcenaris biologiuri Tavisebu-
rebiT. magaliTad, siTbosmoyvarul mcenareebSi Zalze 

dabali fotosinTezi aRiniSneba  3-dan 5C-mde tempera-
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turis pirobebSi. fotosinTezisaTvis yvelaze xelsayre-

lia 25C-mde temperatura. 
haeris temperaturaze tyis gavlena damokidebulia 

tyis xnovanobaze, mis jiSobriv Semadgenlobaze, sixSire-
ze da sxva. muxnarSi maqsimaluri temperatura myardeba 
varjis zeviT, sadac is Zlier cvalebadobs. simaRlis 
zrdasTan erTad varjSi temperatura mcirdeba. Tbil pe-
riodSi, gansakuTrebiT zafxulSi, velTan SedarebiT, 
dRisiT temperaturaTa Soris didi sxvaobaa. dRisiT tem-
peratura dabalia, mzis Casvlis Semdeg SedarebiT maRa-
li. civ periodSi, tyis gavlena haeris temperaturaze me-
tad sagrZnobia. tye minimalur temperaturas adidebs, 
maqsimaluras amcirebs, amis Sedegad temperaturis wli-

uri cvalebadobac mcirdeba saSualod 5-10C-iT.  
xSiri tye iTvisebs mzis radiaciis 99%, rac did gav-

lenas axdens haerisa da niadagis temperaturaze. tyesa 
da tyis gareT zRvruli temperatura Zalian gansxvavebu-
lia. wlis Tbil periodSi Ria adgilze maqsimumi maRalia, 
minimumi SedarebiT dabali, tyis TaRis qveS piriqiT. tye 
amcirebs civi masebis moqmedebas, ris gamoc, Ria adgil-
Tan SedarebiT, tyeSi minimaluri temperatura umniSvne-
loa. tyeSi haeris temperatura swrafad ar ecema. tyis 
masivSi, Tu raime SemTxveviTi procesi ar xdeba, 163-247 m 
simaRleze adgilis topografiis Sesabamisad temperatu-

ra 1C-iT ecema (Tavisufali atmosferosagan gansxvave-
biT, sadac temperaturis vertikaluri gradienti 100 m 

simaRleze 1C udris). es movlena tyis gavleniT aixsneba.  
temperaturas arsebiTi gavlena aqvs organuli nivTi-

erebis dagrovebaze, rac mcenareTa organizmSi warmoad-
gens fotosinTezisa da sunTqvis urTierTmoqmedebis Se-
degs. organuli masis dagroveba mcenareSi umTavresad 
mimdinareobs fotosinTezis dros, xolo misi xarjva -  
sunTqvisas:  

m = a - b 
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sadac m - drois garkveul monakveTSi dagrovili or-
ganul nivTierebaTa jamia;  

a - fotosinTezis procesSi organuli nivTierebis 
dagroveba;  

b - mcenaris sunTqvis procesSi nivTierebis xarjva.  
am sidideebis - asimilaciisa da disimilaciis sxvao-

bis cvlileba temperaturis msvlelobasTan dakavSire-
biT naCvenebia naxazze 5.5.1. 

 
1. asimilacia; 2. disimilacia;  
3. organuli nivTierebebis dagroveba. 

 
naxazi 5.5.1 asimilaciisa da disimilaciis damokidebuleba  
                        temperaturaze 

 

naxazze naTlad Cans, temperaturis gavlena mcenare-
Si organuli masis dagrovebaze, mxolod temperaturis 
garkveul farglebSi. SedarebiT meti organuli nivTie-

reba grovdeba asimilaciis Sedegad 20-30C temperaturis 
farglebSi, vidre ixarjeba disimilaciis dros. magali-

Tad, naxazis 5.5.1 mixedviT 20C temperaturaze mcenare 
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gacilebiT met organul nivTierebas agrovebs, vidre 
ixarjeba disimilaciis gamo. aRniSnul temperaturaze 1 
sT-is ganmavlobaSi mcenare asimilaciis Sedegad saSua-
lod agrovebs daaxloebiT 5.5 mg organul nivTierebas. 

e.i. zemoaRniSnuli gantolebidan gamomdinare, a=5.5 
mg/sT; mocemul droSi mcenare sunTqvaze saSualod xar-

javs daaxloebiT 1.5 mg organul nivTierebas, e.i. b=1.5 
mg/sT. maSasadame, 1 sT-Si fotosinTezis Sedegad dagrov-
deba:  

 

m = a– b = 5.5 mg/sT -1.5 mg/sT = 4.0 mg/sT. 
 

analogiurad SeiZleba ganisazRvros 30C haeris tem-
peraturaze mcenaris mier dagrovili organuli nivTie-
reba. mcenareebisaTvis organul nivTierebaTa dagrovebis 

optimalur temperaturas warmoadgens 20-30C. 
temperaturis matebasTan erTad mcenareebis ganviTa-

rebis siCqare proporciulad matulobs, mxolod garkve-

ul sazRvramde. kardinaluri wertilis (30-32C) zemoT 
mcenaris Semdgomi ganviTarebis siCqare swrafad neldeba 
da iwyeba misi depresia. aseve, neldeba mcenaris zrda-
ganviTarebis siCqare misi biologiuri minimumis qvemoT 
temperaturis dawevisas da igi sabolood wyvets ganvi-
Tarebas. 

sasoflo-sameurneo kulturebis temperaturis bio-
logiuri minimumi mkveTrad gansxvavdeba erTmaneTisagan. 
sxvadasxvaa maTi fazebisa da sanayofe organoebis formi-
rebis temperaturebi. magaliTad, sagazafxulo xorblis, 
qeris, Svriis, wiwiburasa da cercvelas sanayofe organo-

ebis formirebis minimaluri temperaturaa 10-12C, bar-

dis 8-10C, simindis da mzesumziris 12-15C, lobios da 

soios 15-18C, brinjisa da bambis 15-20C. Cais kultura 
dasavleT saqarTvelos tenian subtropikebSi kvirtis 
gaSlas iwyebs haeris saSualo dReRamuri temperaturis 

10C-ze; duyebis zrda iwyeba 12-14C-ze, xolo aqtiurad 
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mimdinareobs 18-20C-ze, ufro intensiuria 24-26C tempe-
raturis pirobebSi, niadagis optimaluri tenianobis Sem-
TxvevaSi. 

vazis wvenTa moZraoba (`tirili”) iwyeba haeris tempe-

raturis 8C; kvirtis gaSla 10-11C; yvaviloba iwyeba 16-

17C-ze, xolo 20-22C temperatura optimaluria vazis 

yvavilobisaTvis. vazis nayofis simwife iwyeba 19-20C 
temperaturaze. 

kulturebis axali jiSebisa da hibridebis gaadgile-
bisaTvis aucilebelia vicodeT, maTi zrda-ganviTarebi-
sa da mosavlis formirebis optimaluri temperaturebi.  

 
 

5.6  temperaturis jamebi da misi mniSvneloba 
sasoflo-sameurneo kulturebisaTvis 

 

saSualo dReRamuri temperatura warmoadgens maqsi-
malur da minimalur temperaturebs Soris saSualos, ro-
melic daregistrirebulia 24 saaTis ganmavlobaSi (anaT-
vali aiReba CrdilSi). am meTodiT saSualo dReRamuri 
temperaturis gansazRvris upiratesoba is aris, rom misi 
gamoyeneba SesaZlebelia iseT meteosadgurebzec, rom-
lebic mxolod umartivesi xelsawyoebiT (minimaluri da 
maqsimaluri Termometrebi) arian aRWurvilni. calkeul 
SemTxvevebSi dReRamur temperaturas adgenen dReRamis 
yoveli saaTis Cvenebidan. saSualo dReRamuri tempera-
turis misaRebad rom aviRoT dReRamis ganmavlobaSi 24-
jer TiTo saaTis intervaliT gazomili temperaturebis 
jami da gavyoT 24-ze, miviRebT imaze nakleb sidides, vid-
re mxolod maqsimaluri da minimaluri temperaturebis 
gasaSualoebiT. miuxedavad am cdomilebisa, swored es 
ukanaskneli meTodi gamoiyeneba xSir SemTxvevaSi. Tumca, 
arsebobs sxva meTodebic, kerZod, sxvadasxva vadebSi Cve-
nebebis kombinaciiT, rac damokidebulia sixSireze. am me-
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TodebiT miRebuli mniSvnelobebiT SeiZleba ar iqnas mi-
Rebuli erTi da igive Sedegebi.  

dReRamuri temperaturis amplituda miiReba dReRa-
mis maqsimaluri temperaturidan minimaluri temperatu-
ris gamoklebiT. 

yoveli dReRamis saSualo temperaturis sidideebis 
SekrebiT da miRebuli jamis Tvis dReebis ricxvze gayo-
fiT miiReba Tvis saSualo temperatura. rac Seexeba sa-
Sualo wliuri temperaturis gansazRvras, saWiroa Seik-
ribos Tvis saSualo temperaturebi da miRebuli jami ga-
iyos 12-ze. temperaturis wliuri amplituda iangariSeba 
wlis maqsimalur da minimalur temperaturebs Soris 
sxvaobis gamoangariSebiT.  

saSualo temperaturebis gamosayvanad rac ufro xan-
grZlivi periodis monacemebi gveqneba, miT ufro metad 
saimedo monacemebs miviRebT.  

soflis meurneobis TvalsazrisiT, didi praqtikuli 
mniSvneloba aqvs temperaturaTa jams, romelic saWiroa 
mcenaris calkeuli fenologiuri fazebis (kvirtebis da-
berva, gaxsna, yvaviloba, simwife da sxva) dawyeba-damTav-
rebisaTvis. 

temperaturis jamebi, rogorc mcenareebis mier jamu-
ri moTxovnilebis maCvenebeli, pirvelad gamoiyena reomi-
urma (1734 w), SemdgomSi gaberlantma. warsulSi mis gamo-
yenebas gaaCnda garkveuli nakli. kerZod, awarmoebdnen 
dReRamuri saSualo haeris temperaturebis Sekrebas mce-
naris vegetaciis mTeli periodisaTvis. magaliTad, aRmo-
cenebidan srul simwifemde ajamebdnen temperaturebs 

0C-is zeviT (wylis gayinvis wertilidan), romelTa jamSi 
Sedioda ara aqtiuri temperaturebic (ara aqtiuria tem-
peraturebi, romlebic ar moqmedeben mcenaris sasicoc-
xlo procesebis dawyebaze). magaliTad, gazafxulze hae-

ris saSualo dReRamuri temperatura Tu iqneba 5-7C far-

glebSi, siTbos moyvaruli kulturebi - Cai, citrusebi, 
vazi da zogierTi eTerzeTovanebi ver daiwyeben vegetaci-
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as, kvirtebi ar gaeSlebaT, radgan mocemuli temperatu-
rebi aRniSnuli kulturebisaTvis ara aqtiuria. Cais, cit-
rusebis da eTerzeTovani teqnikuri kulturebi, gazaf-
xulze vegetaciis dawyebisaTvis moiTxovs haeris saSualo 

dReRamur temperaturas 10C, xolo vazis wvenTa moZrao-

bisaTvis saWiroa 8C temperatura. amitom aRniSnuli tem-
peraturebi, mocemuli kulturebisaTvis iTvleba, ro-
gorc sasicocxlo nuli, e.i. is aris qveda zRvruli tempe-
ratura, romlis dabla zemoxsenebuli kulturebis zrda 
wydeba.  

g.selianinovis mier pirvelad iqna gamoyenebuli tem-

peraturis jamebi 10C-is zeviT (aqtiuri temperatura), 
klimatis Termuli resursebis SefasebisTvis, romelic 
warmoadgens siTbos uzrunvelyofis maCvenebels mcena-
reebis aqtiuri vegetaciis periodSi. misi arsi mdgomare-
obs SemdegSi, rom saSualo dReRamuri temperaturis 

10C-is zeviT mdgradi gadasvlidan iwyeben temperature-
bis dajamebas, romelic Seadgens aqtiuri temperature-
bis jams. mcenareebis siTbosadmi moTxovnileba SeiZleba 
gamovxatoT, efeqturi temperaturis jamebiT. rac aris 
saSualo dReRamuri temperaturebi aTvlili mcenaris 
biologiuri minimumidan, romelzedac mocemuli kultu-
ra iwyebs ganviTarebas. saSualo dReRamuri temperatu-

ris 10C-ze zeviT mdgradi gadasvlidan temperaturebis 

jamis daangariSebisas, yoveldRiurad akldeba 10C tem-
peratura da darCenili temperaturebi dajamdeba, ro-
melsac efeqtur temperaturas uwodeben.  

cxrilSi 5.6.1 mocemulia haeris temperaturis aqtiu-
ri da efeqturi jamebis gaangariSebis magaliTi. 
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cxrili 5.6.1 haeris temperaturis aqtiuri da efeqturi  
                           jamebis gaangariSeba 
 

 

 

Termuli resursebis SefasebisaTvis, garda aqtiuri  
da efeqturi temperaturebis jamebisa, gamoiyeneba gra-
dus-dRe, romelic pirobiTi ganzomilebis erTeulia. igi 
gviCvenebs saSualod dReRamuri temperaturis gadaxras 
mocemul minimalur `sabaziso temperaturasTan~ mimar-
TebaSi. gradus-dRe gamoiTvleba, rogorc saSualo dRe-
Ramuri temperaturis jamis gadaxra sabaziso tempera-
turidan, mocemul droSi. gradus-dReebis standartuli 
ganmarteba gansxvavebulia mTel msoflioSi, Tumca arse-
biTad igi warmoadgens gare da sabaziso temperaturebis 
sxvaobis jams.  

magaliTisaTvis. Tu mocemuli sabaziso temperatura 

Seadgens 10°C da 30 dRis ganmavlobaSi saSualo dReRamu-

ri temperatura Seadgenda 20°C, maSin zemoaRniSnulidan 
gamomdinare miviRebT:  

 

30 dRe × (20°C-10°C) = 300 gradus-dRe 

 
 akad. T.daviTaia miuTiTebda, rom gvian gazafxulze, 
ori Tvis ganmavlobaSi haeris saSualo dReRamuri tempe-

raturis 10C-is zeviT mdgradi gadasvlis TariRidan 

temperaturaTa jami 200-300C-iT meti grovdeba, vidre 
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adre gazafxulze imave or TveSi. sxvaobam calkeul 

wlebSi SeiZleba 400C gadaaWarbos. amitom, sxvadasxva 
raionSi Cais, citrusebis, vazis Tu sxva sasoflo-sameur-
neo kulturebis sxvadasxva fazis ganviTareba ar iqneba 
erTnairi.  

dasavleT saqarTvelos tenian subtropikul zonaSi 
Cais kultura vegetacias iwyebs haeris saSualo dReRa-

muri temperaturis 10C-is zeviT mdgradi gadasvlidan 
da Semodgomaze wyvets imave temperaturis dabla gadas-
vlis SemTxvevaSi. savegetacio periodSi Cais kulturis 
moTxovnileba siTboze ganisazRvreba temperaturis ja-
miT, romelic saWiroa normaluri zrdisa da mosavlis 

formirebisaTvis. Cais warmoebisaTvis saWiroa 3200C da 
meti aqtiur temperaturaTa jami. rac metia aqtiur tem-
peraturaTa jami, miT metia buCqebidan produqtiuli 
duyebis warmoqmna.  

cxrilebSi 5.6.2 da 5.6.3 mocemulia aqtiur tempera-

turaTa jamebi 10C-is zeviT mdgradi gadasvlis TariRi-
dan Cais da tungis kulturis sxvadasxva jiSebis ZiriTa-
di fazebisaTvis, maTi warmoebis regionebSi. 

 
cxrili 5.6.2 aqtiur temperaturaTa jamebi haeris  

                           temperaturis 10C-is zeviT mdgradi gadasvlis  
                           TariRidan Cais kulturis ZiriTad fazebs Soris 
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aRniSnuli monacemebidan (cxrili 5.6.2) irkveva, rom 

Cais kulturis kvirtebis gaxsnasa da I rigis produqtiu-
li duyebis periods Soris aqtiur temperaturaTa jami 

raionebis mixedviT saSualod Seadgens 380C, I rigis pro-

duqtiuli duyebis warmoqmnisa da II rigis produqtiul 

duyebs Soris saSualod 900C Seadgens, xolo II rigisa da 

III rigis duyebs Soris 1020C. 
 

cxrili 5.6.3 aqtiur temperaturaTa jamebi haeris  

                 temperaturis 10C-is zeviT mdgradi gadasvlis  
                 TariRidan tungis kulturis ZiriTad fazebs Soris 

 

 
municipali-

teti 
 
 

temperaturis  

10C-is zeviT 
mdgradi  

gadasvlidan  
kvirtebis gaSlamde 

temperaturis  

10C-is zeviT  
mdgradi  

gadasvlidan  
nayofis simwifemde 

t u n g i - f o r d a 
zugdidi 190 4100 
lanCxuTi 170 4000 
ozurgeTi 160 4140 
oCamCire 170 4090 
qobuleTi 140 4000 
foTi 110 4070 
Cxorowyu 200 4080 

t u n g i - k o r d a t a 
ozurgeTi 250 3400 
lanCxuTi 250 3540 
baTumi 150 3520 
qobuleTi 240 3380 

 

rogorc cxrilidan 5.6.3 Cans, tungis kulturis jiSe-
bi - forda da kordata, fazebs Soris aqtiur temperatu-
raTa jamis moTxovnilebis mixedviT, mniSvnelovnad gan-
sxvadebian erTmaneTisagan. gansakuTrebiT met tempera-
turaTa jams moiTxovs tungi - forda nayofebis simwifi-
saTvis, rac gaTvaliswinebuli unda iyos sxvadasxva rai-
onebSi misi gaSenebis dros. 
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cxrilSi 5.6.4 mocemulia zogierTi sasoflo-sameur-
neo kulturebisaTvis saWiro temperaturaTa jamebi 

10C-is zeviT, zrdis dawyebidan simwifemde. 
 

cxrili 5.6.4 sxvadasxva sasoflo-sameurneo kulturebis 
                           aqtiur temperaturaTa jamebi 

 

 
 

k u l t u r a 
 

10C-ian periodSi  
aqtiur temperaturaTa jami,  

nayofebis momwifebis an  
teqnikuri simwifisaTvis 

saSemodgomo xorbali 2200 
sagazafxulo xorbali 1300 
qeri 1500 
Wvavi 2600 
Svria 1300 
fetvi 1800 
simindi — saadreo jiSi 1700 
simindi - saSualo mwifadi 2200 
simindi - sagviano jiSi 2800 
soia 3000 
mzesumzira 3100 
brinji 3800 
wiwibura 1100 
evgenolis rehani 3600 
gerani - pirveli mosavali 2300 
gerani - meore mosavali 1400 
kartofili 2000 
sufris Warxali 2300 
stafilo 1200 
vazi - saadreo jiSi 2500 
vazi - saSualo mwifadi jiSi 2900 
vazi - sagviano jiSi 3500 

Cai - I foTlis krefisaTvis 500 

Cai - II, III, IV da a.S.  
krefisaTvis 

200 

limoni 3900 
mandarini 4200 
forToxali 4300 
subtropikuli xurma 4000 
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naxazze 5.6.1 mocemulia nomograma, romelzedac SeiZ-
leba ganvsazRvroT sxvadasxva  temperaturis jamis dag-
roveba nebismier TariRSi da piriqiT, Tu viciT TariRi 
ganvsazRvravT temperaturis jams, romlis sizuste Se-

adgens 50C (iSviaTad 100C). 
 

 
naxazi 5.6.1 temperaturis jamis dagroveba damokidebuli 
                        temperaturis saSualo mravalwliur  jamze 
 

mocemuli nomograma Sedgenilia mSrali da teniani 
subtropikuli zonebisaTvis, zRvis donidan 1000 m simaR-
lemde. magaliTad, Tu gvainteresebs rodis dagrovdeba 

4200C aqtiur temperaturaTa jami, romelic saWiroa 
mandarinis kulturis sruli momwifebisaTvis, unda vi-
codeT mocemuli kulturis warmoebis raionSi saSua-

lod ramdens Seadgens aqtiur temperaturaTa jami 10C-
is zeviT. warmodgenil naxazze, ordinatis RerZidan, sa-

dac aRniSnulia 4200C, gavavlebT swor xazs abscisTa 

RerZidan aRmarTul 4200C-iani xazis gadakveTamde da 
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gadakveTis wertilidan zemoT vpoulobT TariRs. maSasa-
dame, mandarini mocemul raionSi, gaangariSebul TariR-
Si miaRwevs srul simwifes. aRniSnuli nomogramiT SeiZ-
leba ganisazRvros agreTve, sxva kulturebis fazebisaT-
vis aqtiur temperaturaTa jamis dagroveba sxvadasxva 
TariRSi. 

 
 

5.7  mcenareebis moTxovnileba siTbosadmi da misi 
uzrunvelyofis gansazRvris meTodi 

 

siTbos ganawilebas didi mniSvneloba aqvs mcenaree-
bis geografiul gavrcelebaSi. igi Seadgens klimaturi 
pirobebis arsebiT nawils da gansazRvravs CrdiloeTi da 
samxreTi arealis sazRvrebs, aseve mcenareuli safaris 
zonalur struqturas. `temperatura” warmoadgens sxeu-
lis gaTbobis xarisxs, e.i. xarisxobrivia, `siTbo” - rao-
denobrivi maCvenebelia. 

sasoflo - sameurneo kulturebi Teslis aRmocenebi-
saTvis saWiro siTbos moTxovnilebis TvalsazrisiT, Se-
iZleba daiyos 5 jgufad: 

 siTbos mcired momTxovni, romlebic aRmocendebian 

1-3C temperaturis dros: xorbali, qeri, Svria, bar-
da, cercvela, mdogvi da a.S. 

 siTbos naklebad momTxovni, romlebic aRmocendebi-

an 3-5C temperaturis dros: mzesumzira, seli, ugre-
xeli da a.S. 

 siTbos mometebulad momTxovni, romlebic aRmocen-

debian 6C temperaturis zeviT: xonWkola, soia da 
a.S. 

 siTbosmoyvarulni, romlebic aRmocendebian 9-10C 
temperaturis dros: simindi, fetvi, abusalaTini da 
a.S. 
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 siTbos metad moyvarulni, romlebic aRmocendebian 

10C da meti temperaturis dros: lobio, sorgo, kun-
Juti da a.S. 
aRniSnuli kulturebis moTxovnileba siTbosadmi 

gaTvaliwinebuli unda iyos sxvadasxva raionSi, maTi war-
moebisas. 

maRalmTian zonaSi procesebis ganviTareba da foto-
sinTezi umetesad ganisazRvreba mcenaris qsovilis ze-
dapiris temperaturiT, romelic imyofeba uSualod mzis 
radiaciis gavlenis qveS. temperaturis Semcireba (T.da-
viTaias mixedviT) simaRlis mixedviT kompensirdeba mzis 
pirdapiri radiaciis gadidebis xarjze. mcenareebi ram-
denadac maRla arian zRvis donidan, miT ufro metad 
Tbebian radiaciisagan, cxadia garkveul simaRlemde. 
swored amiT aixsneba rom simaRlis mixedviT mcirdeba sa-
Wiro haeris saSualo dReRamuri temperatura Tambaqos 
sayvavileebis warmoqmnis dros, yvavilobisas da misi 
foTlebis Setexvisas. Tambaqos sayvavileebis fazis war-
moqmnisaTvis haeris saSualo dReRamuri haeris tempera-
tura mcirdeba 37%, yvavilobisaTvis 35%, xolo pirveli 
foTlebis SetexvisaTvis 46%. 

siTboTi uzrunvelyofis gansazRvris meTodi. sasof-
lo-sameurneo kulturebisaTvis savegetacio periodSi 
gansakuTrebuli mniSvneloba aqvs siTbos raodenobiT 
uzrunvelyofas. am ukanasknelis naklebobis SemTxvevaSi 
mkveTrad ecema maTi mosavali da nayofis xarisxi.  

naxazze 5.7.1 abscisTa RerZze mocemulia temperatu-
raTa jamis saSualo sidididan gadaxra (0 pirobiTadaa 

miRebuli), xolo ordinatTa RerZze - temperaturiT uz-
runvelyofa procentebSi. 
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--------  subtropikuli zona  
___  zomieri klimaturi zona 
 
naxazi 5.7.1 temperaturaTa jamis uzrunvelyofis mrudi 

 

naxazze mocemuli mrudebi ori tipisaa da axasiaTeben 
subtropikul da zomier klimatur zonebs, romliTac Se-
iZleba ganvsazRvroT siTboTi uzrunvelyofa savegeta-
cio periodSi, sxvadasxva sasoflo-sameurneo kulture-

bisaTvis. amisaTvis unda vicodeT mocemuli raionisaT-

vis mravalwliuri saSualo temperaturis jami 10C-is 
zeviT mdgradi gadasvlidan. 

magaliTisaTvis ganvsazRvroT yvarlis municipali-
tetSi, Tu ramdenjer momwifdeba subtropikuli xurmis 
(xiakume) nayofebi. mocemul raionSi temperaturaTa jami 

10C-is zeviT mdgradi gadasvlidan Seadgens 3900C, xo-
lo subtropikuli xurmis nayofebis momwifebis saukeTe-

so temperaturis jams warmoadgens 4000C, sxvaoba maT 

Soris Seadgens +100C.  
naxazze 5.7.1 abscisTa RerZis im wertilidan, sadac 

mocemulia temperaturaTa sxvaoba +100 aRvmarTavT or-
dinatis paralelurs, romelic subtropikuli tipis 
mrudian gadakveTis wertilSi gvaZlevs temperaturis 
jamiT uzrunvelyofis 40%. maSasadame, subtropikuli 
xurmis (xiakume) nayofebi normalurad damwifdeba, e.i. 
siTboTi uzrunvelyofili iqneba aT weliwadSi oTxjer. 
analogiurad SeiZleba ganvsazRvroT sxva danarCeni 
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CvenTvis saintereso sasoflo-sameurneo kulturebi-
saTvis siTbos uzrunvelyofa ama Tu im raionSi. 

cxrilSi 5.7.1 moyvanilia vazis sxvadasxva jiSebis 
(rqawiTeli, saferavi, mwvane) temperaturis jamiT uz-
runvelyofa procentebSi mevenaxeobis raionebisaTvis. 
 

cxrili 5.7.1 temperaturis jamiT uzrunvelyofa 10C-is zeviT 
                           vazis kulturisaTvis 

 

u z r u n v e l y o f a, % 
 

municipaliteti 
 rqawiTeli saferavi mwvane 

Telavi 100 100 100 

yvareli 100 100 100 

nafareuli (Telavi) 100 100 100 

sagarejo 98 94 100 

gurjaani 100 100 100 

wnori (siRnaRi) 100 100 100 

Siraqi  
(dedofliswyaro) 

88 89 100 

lagodexi 100 100 100 

joyolo (axmeta) 98 98 100 

axmeta 100 100 100 

siRnaRi 82 88 100 

alazani  
(dedofliswyaro) 

100 100 100 

dedofliswyaro 60 61 84 

iormuRanlo  
(sagarejo) 

100 100 100 

 

cxrili 5.7.1 naTel warmodgenas gvaZlevs vazis (rqa-
wiTeli, saferavi, mwvane) siTboTi uzrunvelyofis Sesa-
xeb. vazis siTboTi uzrunvelyofad iTvleba 80-90%, rad-
gan warmoebis riski ar aRemateba 10-15%. aRniSnuli jiSe-
bidan kaxeTis teritoriaze vazis jiSi - `mwvane~ yvelaze 
metadaa uzrunvelyofili siTboTi.  
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5.8  haeris temperaturis gazomvis meTodebi 
 

meteorologiaSi temperaturis gazomvisaTvis gamoi-
yeneba sami saxis skala: asgradusiani - celsiusis skala 

(C), farengeitis (F) da absoluturi, kelvinis skala (K). 
inglissa da amerikaSi miRebulia farengeitis skala, ro-
melzec nulovan temperaturad miRebulia is wertili, 
romelic mkacri zamTris erT dRes (q.dancigSi) germa-
nelma mecnierma, farengeitma TermometrSi temperatu-
ris maqsimumamde daweva daafiqsira. meore umaRles wer-
tilad man aiRo adamianis  sxeulis temperatura. am sis-
temiT zRvis doneze wylis gayinvis temperaturam Seadgi-

na +32C, xolo wylis duRilis temperatura iyo +212C. 
aRniSnuli skalis gamoyeneba SeiZleba Tbil da tropi-
kul zonebSi, sadac temperaturis cvlilebis amplituda 
naklebia, Tumca mecnieruli kvlevebisaTvis misi gamoye-
neba ar aris moxerxebuli. 

Svedi mecnieris celsiusis mier 1742 wels SemoTava-
zebuli skala nul wertilad iTvaliswinebda wylisa da 

yinulis Senarevs, xolo wylis duRilis wertilad 100C. 
celsiusis skala farTod gamoiyeneba teqnikaSi da yo-
facxovrebaSi.  

ingliseli mecnieris lord kelvinis mier SemoTava-
zebulma absoluturma skalam farTo gamoyeneba hpova. 
romlis mixedviT nulovani wertili, anu absoluturi 
nuli yvelaze dabal temperaturas warmoadgens, romlis 
drosac nivTierebis molekulebi mTlianad wyveten moZ-
raobas. asgradusiani skaliT absoluturi nuli Seesaba-

meba  -273.15C,  rac 0C utoldeba.  
celsiusis skalis Cvenebis gadaangariSeba farengei-

tis skalis Cvenebaze. aRniSnuli gadaangariSeba xorci-
eldeba Semdegi gziT: celsiusis skalis Cvenebis mniSvne-
loba unda gadamravldes 1.8 da miRebul ricxvs unda da-

ematos 32C. magaliTad, 100C×1.8+32C=212C, anu 

F=1.8+32=212. Sebrunebuli gadaangariSebisaTvis unda ga-
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moiricxos farengeitis Cveneba da miRebuli ricxvi gai-

yos 1.8. magaliTad, 212F-32C=180C/1.8=100C. 
temperaturis oficialur Cvenebad miRebulia is mo-

nacemebi, romlebic aRebulia specialuri mowyobilobe-
bidan, sadac ganTavsebulia sxvadasxva saxis Termomet-
rebi. 
 haeris temperaturis gazomvisaTvis iyeneben vadian, 
maqsimalur da minimalur Termometrebs. yvela am Termo-
metrs aTavseben specialur Jaluzebian meteorologour 
jixurSi, romelic daculia mzis sxivebis uSualo moqme-
debisagan, atmosferuli naleqebisagan, qarisagan da sxva 
(sur. 5.8.1).  
 

              
 

sur. 5.8.1 meteorologiuri jixuri (budrugana) 
 
 jixurSi moTavsebuli Termometrebis rezervuarebi 
niadagis zedapiridan daSorebulia 2 m simaRleze. jixu-
ris kari CrdiloeTis mxares unda iRebodes, radgan masSi 
mzis sxivebma ar SeaRwios. metalis Stativze vertikalu-
rad dgaven or erTnair Termometrs. marcxenas uwodeben 
`mSrals” da zomaven haeris temperaturas, xolo marjve-
nas uwodeben `svels”, romlis rezervuarze Semoxveulia 
batistis naWeri da misi bolo CaSvebulia wylian WiqaSi, 
saidanc iwovs wyals. aorTqleba rezervuaridan miT uf-
ro swrafia, rac mSralia haeri. amitom, sveli Termomet-
ris Cveneba iqneba naklebi, vidre mSralis. Termometre-
bis CvenebaTa Sesabamisad fsiqrometruli cxrilebis 
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daxmarebiT, saTanado empiriuli formuliT ganisaz-
Rvreba haeris sxvadasxva tenianoba (absoluturi, Sefar-
debiTi, tenianobis deficiti, namis wertili). aRniSnul 
xelsawyos uwodeben avgustis fsiqrometrs (sur. 5.8.2). 
 

                                            
 

sur. 5.8.2 avgustis fsiqrometri 
 

haeris temperaturis -20C-ze dabla dawevisas mSrali 
fsiqrometruli Termometris gverdiT aTavseben spir-

tian Termometrs, radgan vercxliswyali iyineba -38.9C, 

amitom, roca temperatura daiwevs -36C-mde, aTvla unda 
vawarmooT spirtiani TermometriT. 

haeris temperaturis da tenis gansazRvrisaTvis save-
le pirobebSi iyeneben asmanis aspiraciul fsiqrometrs 
(sur. 5.8.3).  
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sur. 5.8.3 asmanis fsiqrometri 

 
asmanis aspiraciul fsiqrometri praqtikuli xelsaw-

yoa sxvadasxva teritoriis mikroklimatis SeswavlisaT-
vis. misi muSaobis principi igivea, rogoric avgustis 
fsiqrometris. Sedgeba ori Termometrisagan (mSrali da 
sveli). Termometrebze aTvlis win unda moimarTos aspi-
ratori, romlis saSualebiT milSi, sadac Termometre-
bis rezervuarebia moTavsebuli, Seiwoveba haeri, daax-
loebiT ori metris siswrafiT wamSi, ris Semdeg Termo-
metrze aiTvleba temperatura.  

haeris temperaturis ganuwyvetliv Casawerad ixmare-
ba TviTmweri - Termografi, romelsac aTavseben meteo-
rologiur jixurSi. erTdroulad haerisa da mcenaris 
foTlis temperaturis gasazomad gamoiyeneba eleqtro-
Termometri (sur. 5.8.4). 
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                                                    Termografi 
 

                                      
lazeruli distanciuri                                             eleqtroTermometri 
            Termometri 

 

sur. 5.8.4 haeris temperaturis gasazomi xelsawyoebi 
 

temperatura aucileblad unda gaizomos CrdilSi, 
radgan radiaciis STanTqmis Sedegad mzeze Termometri 
Tbeba da anaTvalze gviCvenebs cdomilebas. sazomi xel-
sawoebi Tavsdeba specialur jixurSi (budruganaSi), sa-
dac daculi iqnebian Semomavali mzis sxivebisgan. jixuri 
unda iyos TeTri feris, raTa masimalurad gaizardos mi-
si albedo da Semcirdes mis mier radiaciis absorbireba. 
aseve, mas unda hqondes ara mTliani, aramed Tamasebiani 
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panelebi, romelSic haeris Tavisufali moZraobiT mox-
deba misi ganiaveba. jixurs kari aucileblad Crdiloe-
Tis mxares unda hqondes, raTa masSi ganTavsebul xelsaw-
yoebs mzis pirdapiri sxivebi ar moxvdes.   
 

 kiTxvebi TviTSemowmebisaTvis 

 

1. romeli geografiuli faqtorebi gansazRvraven adgi-
lobrivi temperaturis Taviseburebebs? 

2. ra procesebi ganapirobeben siTbos gadacemas moqmed 
zedapirsa da atmosferos Soris? 

3. rogoria haeris temperaturis dReRamuri da wliuri 
msvlelobis dinamika? 

4. ras niSnavs temperaturis vertikaluri gradienti da 
atmosferos stratifikacia? 

5. ra aris temperaturis inversia (radiaciuli, adveqci-
uri)? 

6. romel stadiebs gadis haeris temperatura aRmasvlis 
dros? 

7. rogoria Tovlis safaris gavlena haeris temperatu-
raze? 

8. ra gavlenas axdens haeris temperatura sasoflo-same-
urneo kulturebis zrda-ganviTarebasa da mosavalze?  

9. rogor gamoiTvleba aqtiuri, efeqturi temperatura-
Ta jamebi da gradus-dRe? 

10.   raSi mdgomareobs siTboTi uzrunvelyofis gansaz-
Rvris meTodi? 

11. romeli xelsawyoebiT da  meTodebiT xdeba haeris tem-
peraturis gansazRvra? 
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Tavi VI 

 

wylis orTqli 

 

6.1 haeris tenianoba, misi gansazRvris meTodebi 
da xelsawyoebi 

  
wyali yovelTvis ar aris Txevad mdgomareobaSi, igi 

xSirad myar nivTierebad gadaiqceva da yinulis saxiT 
gvevlineba. wyals, romelic gazobriv mdgomareobaSia da 
uxilavia wylis orTqls uwodeben. SeiZleba iTqvas, rom 
rodesac siTxe gadadis gazobriv mdgomareobaSi adgili 
aqvs orTqlis warmoqmnas da swored am procesis Sedegad 
warmoqmnili produqtia orTqli. 

wylis mimoqceva mudmivad mimdinareobs, rac saSua-
lebas iZleva zRvebi da niadagi sistematurad ivsebodes 
wylis maragiT. aRniSnuli procesi mimdinareobs sam eta-
pad. pirvel etapze okeaneebidan, zRvebidan, tyeebidan da 
sxva zedapirebidan wylis orTqli miedineba haerSi, rac 
aorTqlebis process warmoadgens. Semdgom etapze simaR-
lis matebasTan erTad wylis orTqli civdeba da gardaiq-
ceva Rrublebad an nislad, anu adgili aqvs kondensaciis 
process. bolo etapze wylis orTqli brundeba dedamiwa-
ze da zRvebSi myari an Txevadi saxiT.    

wylis orTqli mniSvnelovan rols TamaSobs atmosfe-
roSi mimdinare sxvadasxva rTul fizikur, qimiur da bio-
logiur procesebSi. misi raodenoba metad cvalebadia, 
rac damokidebulia amindsa da garemos mraval faqtor-
ze. 

wylis orTqlis umTavres wyarod iTvleba: okeanee-
bis, zRvebis, tbebis, mdinareebis, Waobebis, mcenareebis, 
niadagisa da sxva zedapirebidan aorTqleba. iq, sadac ha-

eris temperatura maRalia da amaorTqlebeli zეdapiri 
sakmarisi, atmosfero gaJRenTilia wylis orTqliT. da-
savleT saqarTvelos atmosferul haerSi wylis orTqli 



 134 

gacilebiT metia, vidre aRmosavleT saqarTveloSi. es 
faqti mniSvnelovan gavlenas axdens havaze. aseTi didi 
sxvaoba gamowveulia dasavleT saqarTveloSi arsebuli 
SedarebiT maRali temperaturebisa da Savi zRvis amaor-
Tqlebeli zedapiris Sedegad. amitom, Savi zRvis sanapi-
ro zolSi wylis orTqli haerSi maqsimaluri raodenobi-
Taa.    

haeri atmosferos qveda fenebSi TiTqmis arasodes ar 
aris mSrali. igi yovelTvis cvalebadi raodenobiT Sei-
cavs wylis orTqls, e.i. wyali gazobriv mdgomareobaSia. 
swored aseT haers uwodeben tenian haers. rogorc yvela 
gazs, wylis orTqlsac axasiaTebs drekadoba da ramde-
nadme ganapirobebs atmosferul wnevasac.  

wylis orTqli, romelic warmoiqmneba amaorTqlebe-
li zedapiridan warmoqmnis wnevas, romelsac gamJRenTi 
wylis orTqlis drekadobas uwodeben da gamosaxaven mi-
limetrebSi an milibarebSi. atmosferos tenianobis 
cvlileba damokidebulia adgilis fizikur-geografiul 
pirobebze, wlis droze da sxva. igi didad aris damokide-
buli haeris temperaturis cvalebadobazec. es ukanas-
kneli ganapirobebs gamJRenTi wylis orTqlis drekado-
bis maqsimalur sidides. rac metia haeris temperatura, 
miT didia gamJRenTi wylis orTqlis drekadoba. magali-

Tad, 20C temperaturis dros igi Seadgens 23.4 mb, xolo 

20C dros - 1.3 mb.  
tenianoba warmoadgens wylis orTqlis sazoms haerSi 

da igi am orTqlis raodenobis gamoxatvis xerxia. tenis 
im raodenobas, romelsac SeuZlia mocemuli haeris mo-
culobis SenarCuneba, tentevadobas uwodeben. 

atmosferoSi arsebuli wylis orTqlis anu haeris 
tenianobis dasaxasiaTeblad gamoiyeneba Semdegi sidide-
ebi: absoluturi tenianoba, SefardebiTi tenianoba, te-
nianobis deficiti da namis wertili. 

haeris absoluturi tenianoba (e) - aris wylis or-
Tqlis is raodenoba gramebSi, romelic moTavsebulia 1m3 
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moculobis haerSi da gamoisaxeba gr/m3. wylis orTqlis 
absoluturi tenianoba gamoiangariSeba fsiqrometruli 
formuliT da gamoisaxeba mb-Si an mm-Si: 

 

e = E/ - A (t –t/ ). P 
 

sadac E/ - aris gamJRenTi wylis orTqlis maqsimaluri 

drekadoba sveli Termometris Cvenebis mixedviT, p - at-

mosferos wneva, t - t/ - mSrali da sveli Termometrebis 

Cveneba, A - fsiqrometruli koeficienti, romelic gamo-
xatavs haeris moZraobis siCqares sveli Termometris re-
zervuaris siaxloves. sadguris fsiqrometrisaTvis igi 

tolia A=0.0008 m/wm, xolo aspiraciuli fsiqrometri-

saTvis tolia A=0.0006 m/wm. 

haeris fardobiTi (SefardebiTi) tenianoba (r) - war-
moadgens wylis orTqlis absoluturi tenianobis Sefar-
debas, gamJRenTi wylis orTqlis drekadobasTan moce-
mul temperaturaze, gamosaxuls procentebSi:  

 

r = %100.
E
e

 

 
sadac e - aris wylis orTqlis absoluturi tenianoba, E - 
gamJRenTi wylis orTqlis drekadoba mSrali Termomet-
ris Cvenebis mixedviT, 100% - procentebSi gadamyvani 

mniSvneli (E/ da E gamoiTvleba specialuri cxrilebiT, 
romelic mocemulia agrometeorologiis praqtikul sa-
xelmZRvaneloSi). SeiZleba iTqvas, rom fardobiTi (Se-
fardebiTi) tenianoba aris damokidebuleba arsebuli 
wylis orTqlis faqtiuri raodenobis (garkveul tempe-
raturaze) im raodenobasTan, imave temperaturaze, rome-
lic SeiZleba arsebobdes gajerebul haerSi. rodesac 
temperatura matulobs, xolo wylis orTqlis raodeno-
ba igive rCeba, fardobiTi (SefardebiTi) tenianoba mcir-
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deba. igi matulobs, rodesac temperatura mcirdeba, ha-
erSi wylis orTqlis ucvleli raodenobis dros (naxazi 
6.1.1).  

 

 
 

naxazi 6.1.1 temperaturis da fardobiTi tenianobis sidideebis 
damokidebulebis dReRamuri cvlileba 

 
rogorc naxazidan Cans, dRis ganmavlobaSi siTbos ma-

tebasTan erTad fardobiTi tenianoba, rogorc wesi ik-
lebs. igi yvelaze maRalia dilis saaTebSi, rac ganpiro-
bebulia am periodSi dabali temperaturiT. sayuradRe-
boa, rom dRis ganmavlobaSi fardobiTi tenianoba 3-jer 
icvleba. TiTqmis yvela es cvlileba haeris temperatu-
ris cvlilebas ukavSirdeba. 

haeris tenianobis deficiti anu gaJRenTvis ukmari-

soba (d) - aris sxvaoba orTqlis gamJRenT drekadobasa da 
absolutur tenianobas Soris, romelic gamoisaxeba mm-Si 
an mb-Si formuliT:  

d = E – e 
 

sadac E - aris wylis orTqlis gamJRenTi drekadoba, e - 
wylis orTqlis absoluturi tenianoba. 
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SefardebiTi tenianobis gadidebis dros tenianobis 
deficiti mcirdeba, 100%-ze ki nuls utoldeba. tenia-
nobis deficiti warmoadgens kompleqsur maxasiaTebels, 
romelic haeris simSralis xarisxs gamoxatavs. es saSu-
lebas iZleva aRniSnuli sidide gamoviyenoT sasoflo-
sameurneo kulturebis ganviTarebis pirobebis Sefasebi-
saTvis. 

namis wertili (td) - aris temperatura, romlis drosac 
haerSi arsebuli wylis orTqli mocemul wnevaze iwyebs 
gajerebas. am dros mimdinareobs civi haeris gajereba. 
rodesac aRniSnuli temperatura miiRweva, wylis or-
Tqli gadadis tenis mdgomareobaSi, anu adgili aqvs kon-
densacias. haeri ufro mSralia da kondensaciis procesi 
naklebad savaraudoa, rac ufro didia sxvaoba haeris 
temperaturas da namis wertils Soris. im SemTxvevaSi, 
rodesac haeris temperatura emTxveva namis wertilis 
temperaturas warmoiqmneba nisli da Rrublebi. namis 

wertili daaxloebiT 15C-is zeviT niSnavs tenian haers, 

xolo misi  warmoqmnis wertilebi 20C-is zeviT qmnis ara-
komfortul pirobebs. 

namis wertils gansazRvraven wylis orTqlis maqsima-

luri drekadobis cxriliT. nami warmoiqmneba 0C tempe-

raturis zeviT, xolo 0C-ze igi iRebs TrTvilis saxes. 
nams garkveuli adgili uWiravs mcenareTa normalur gan-
viTarebaSi. 

teniani haeri atmosferoSi gadaadgildeba, rogorc 
horizontalurad ise vertikalurad. horizontaluri 
gadaadgilebis dros teniani haeri mniSvnelovan cvlile-
bas ar ganicdis, xolo vertikaluri moZraobis dros mim-
dinareobs metad rTuli fizikuri procesebi, rac gamoi-
xateba teniani haeris stadiurobaSi (mSrali, wvimis, set-
yvis da Tovlis stadiebi).  

meteorologiur sadgurebze haeris tenianobis gasa-
zomad umetesad gamoiyeneba fsiqrometruli da higro-
metruli meTodebi. 
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fsiqrometri warmoadgens xelsawyos, romelic gamo-
iyeneba namis wertilis da sxva saxis tenianobis damaxasi-
aTebeli sidideebis gasazomad. igi 1825 wels Seqmnili iq-
na rixard asmanis mier. 

fsiqrometruli (`fsiqro” niSnavs gacivebas) meTo-
diT tenianobis gazomva damyarebulia erTerTi Termo-
metris gacivebaze. es meTodi safuZvlad udevs sadguri-
sa da aspiraciuli fsiqrometrebis muSaobas haeris teni-
anobis gazomvisaTvis. fsiqrometruli meTodis SemTxve-
vaSi, gamoiyeneba sadguris fsiqrometri (anu avgustis) 
da aspiraciuli (anu asmanis) fsiqrometri, romelic save-
le pirobebSi gamoiyeneba (ix. Tavi V, qveTavi 5.8). 

higrometruli meTodiT haeris tenianobis gazomva 
dafuZvnebulia sxeulis higroskopulobaze. am Tviseba-
zea damyarebuli Tmiani higrometris muSaobis principic 
(sur. 6.1.1).     
 

 
 

                 
                                                                higrometri                                             
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          Tmiani hიგრომეტრი                                                higrografi 
 

sur. 6.1.1 haeris tenianobis sazomi xelsawyoebi 
 

Tmiani higrometri gamoiyeneba haeris fardobiTi te-

nianobis gansazRvrisaTvis 10C-ze dabali temperaturis 
dros. igi warmoadgens ZiriTad xelsawyos haeris fardo-
biTi tenianobis gasazomad. 

higrografi - gamoiyeneba haeris fardobiTi teniano-
bis cvalebadobis uwyveti registraciisaTvis. 

 
 

6.2  haeris tenianobis dReRamuri da wliuri 
msvleloba 

 
 wylis orTqlis absoluturi tenianobis dReRamuri 
msvleloba mWidro kavSirSia temperaturis svlasTan. 
okeaneebze, zRvebsa da sanapiro zolSi misi dReRamuri 
cvlileba haeris temperaturis svlis analogiuria, e.i. 
maqsimums aRwevs SuadReze 14-15 saaTze, xolo minimums - 
mzis amosvlis dros. analogiuri msvleloba aRiniSneba 
xmeleTze, zamTris periodSi. procesebis aseTi msvle-



 140 

loba aixsneba imiT, rom temperaturis matebasTan erTad 
Zlierdeba aorTqleba da haeri mdidrdeba wylis or-
TqliT. RamiT, temperaturis dacemasTan erTad iwyeba 
wylis orTqlis kondensacia da absoluturi tenianoba 
ecema minimumamde. maSasadame, zamTarSi wylis zedapirze 
da xmeleTze wylis orTqlis absoluturi tenianobis 
dReRamuri svla xasiaTdeba erTi maqsimumiT da erTi mi-
nimumiT.  
 wlis Tbil periodSi xmeleTze wylis orTqlis abso-
luturi tenianobis dReRamuri svlis dros igi xasiaTde-
ba ori minimumiT da ori maqsimumiT. minimumi aRiniSneba 
diliT adre mzis amosvlamde 15-16 saaTze, xolo maqsimu-
mi - dilis 8-10 saaTisaTvis da saRamos - 20-21 saaTze. ab-
soluturi tenianobis msvlelobis aRniSnuli dinamika 
xmeleTze wlis Tbil periodSi dakavSirebulia atmosfe-
ruli procesebis mimdinareobasTan. rogorc cnobilia, 
mzis amosvlis Semdeg moqmedi zedapiris (am SemTxvevaSi 
xmeleTis) temperatura matulobs. aRniSnulis parale-
lurad matulobs aorTqlebac, ris gamoc izrdeba abso-
luturi tenianobis sidide. es mdgomareoba grZeldeba 
dilis 8-10 saaTamde, sanam aorTqlebis intensivoba sWar-
bobs orTqlis zeda fenebSi gadatanas. 8-10 saaTis Semdeg 
Zlierdeba turbulentoba, matulobas wylis orTqlis 
gadatanis intensivoba zeda fenebSi, ris gamoc ver xer-
xdeba dakarguli wylis kompensacia da iklebs niadagis 
mimdebare fenaSi absoluturi tenianoba, e.i. 15-16 saaTi-
saTvis aRwevs meore minimums. amis Semdeg ecema turbu-
lenturi procesebi, niadagis zedapiris temperatura ma-
inc inarCunebs sakmaris siTbos, rac ganapirobebs wylis 
orTqlis intensiur miwodebas atmosferoSi. wylis or-
Tqlis drekadoba iwyebs zrdas da 20-21 saaTisaTvis aR-
wevs meore maqsimums. Ramis saaTebSi aorTqleba TiTqmis 
Sewyvetilia, magram wylis orTqlis gadaadgileba atmos-
feros qveda fenebidan zeviT mainc SeimCneva (SedarebiT 
sustad) molekuluri difuziis da turbulenturi Sere-
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vis gziT, rac iwvevs wylis orTqlis absoluturi tenia-
nobis klebas mzis amosvlis win.  
 wylis orTqlis absoluturi tenianobis wliuri 
svlis dros, misi maqsimumi aRiniSneba ivlisis TveSi, xo-
lo minimumi - ianvarSi. Tbilisis pirobebSi misi udidesi 
raodenoba SeimCneva ivnissa da ivlisSi, xolo umciresi - 
ianvris TveSi. 
 haeris SefardebiTi tenianobis dReRamuri msvlelo-
ba haeris temperaturis msvlelobis sawinaaRmdegoa. rac 
aixsneba imiT, rom haeris temperaturis aweviT ufro 
swrafad matulobs wylis orTqlis maqsimaluri dreka-

doba (E), arsebuli wylis orTqlis drekadobis zrdasTan 
SedarebiT. maSasadame, ufro swrafad matulobs wylis 
orTqlis gamJRenTi drekadoba, vidre absoluturi wneva. 
aqedan gamomdinare, haeris SefardebiTi tenianobis dRe-
Ramuri minimumi modis 14-15 saaTze, xolo maqsimumi Seim-
Cneva RamiT an diliT mzis amosvlis win, roca haeris tem-
peratura umciresia. 
 haeris SefardebiTi tenianobis wliuri svla dReRa-
muri msvlelobis analogiuria. zafxulis TveebSi adgi-
li aqvs misi minimumis dadgomas, xolo zamTris TveebSi - 
maqsimumis.   

 
 

6.3  haeris SefardebiTi tenianobis mniSvneloba 
sasoflo-sameurneo kulturebisaTvis 

 
dedamiwis sxvadasxva saxis mwvane safari mniSvnelov-

nad cvlis tenianobis svlis xasiaTs. mcenareuloba didi 
raodenobiT aorTqlebs wyals, ris Sedegadac teniT 
mdidrdeba atmosferos qveda fenebi. isini xels uwyoben 
agreTve, qaris siCqaris Semcirebas. amis Sesabamisad, ane-
leben wylis orTqlis gadaadgilebasac. mcenareul sa-
farSi wylis orTqli gacilebiT metia, vidre moSiSvle-
bul niadagze. amitom haeris absoluturi tenianoba uSu-
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alod mcenareul safarSi ufro metia, vidre mis garSemo, 
gansakuTrebiT dRis saaTebSi. mravalwlian mcenareTa ma-
sivebSi wylis orTqli zafxulobiT ramdenadme metia, 
vidre mindorSi. zamTarSi es sxvaoba ar SeimCneva. mra-
valwliuri nargaoba mniSvnelovan gavlenas axdens hae-
ris SefardebiTi tenianobis svlaze.  

SefardebiTi tenianoba gansazRvravs transpiraciis 
intensivobas da mcenaris moTxovnilebas wylis mimarT. 
gadidebuli haeris tenianoba aferxebs mcenaris yvavi-
lobas da uaryofiTad moqmedebs damtvervaze. TavTavia-
ni kulturebis aRebis dros haeris gazrdili tenianoba 
aferxebs sruli simwifis dadgomas, adidebs tens mar-
cvalSi, romelic aradamakmayofileblad moqmedebs mo-
savlis amReb manqanebze da marcvlis Senaxvaze. 

wlis Tbil periodSi Warbi SefardebiTi tenianoba 
xels uwyobs mcenaris sokovani da baqteriuli daavadebe-
bis gavrcelebas, agreTve iseTi mavneblebis gaCenas, ro-
goricaa: kartofilisa da pomidoris fitoftora, vazis 
Wraqi, TeTri sidample da sxva.  

Warbi tenianobis dros mcenaris nayofebi, Teslebi, 
fesvebi da Zirxvenebi gamoirCevian naxSirwylebis moma-
tebuli SemcvelobiT. mSrali da cxeli amindis pirobebSi 
ki mcenaris organizmSi ufro metad grovdeba cilovani 
nivTierebebi. tenianobis gazrdili deficitis SemTxve-
vaSi mkveTrad matulobs aorTqleba niadagidan da Zli-
erdeba transpiracia. magaliTad, tenianobis deficitis 
40 mb-is dros 1 ha niadagis zedapiridan dReRamis ganmav-
lobaSi 80 tona wyali orTqldeba, rac iwvevs niadagis ga-
moSrobas. Tu mcenares didxans mouwia yofna iseT haerSi, 
sadac SefardebiTi tenianoba 30%-ze naklebia, gamoiw-
vevs misi foTlebis naadrevad Wknobas da mosavlis 
mkveTr Semcirebas. mindvris kulturaTa umetesoba vege-
taciis iseT fazaSi, romlis drosac intensiurad mimdi-
nareobs biomasis momateba, saWiroebs tenis Warb raode-
nobas, maSin rodesac msgavsi mdgomareoba sxva fazaSi 
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uaryofiT gavlenas axdens mcenareze. marcvleuli kul-
turebis mosavlis aReba mizanSewonilia maSin, rodesac 
haeris fardebiTi tenianoba SedarebiT dabalia. haeris 
SefardebiT tenianobasa da temperaturaze didad aris 
damokidebuli mravali sasoflo-sameurneo samuSaos Ca-
tarebis normaluri mimdinareoba, rogoricaa, magali-
Tad: sarevelebis winaaRmdeg brZola, marcvleuli kul-
turebis aReba, sakvebi balaxis damzadeba sasilosed, sa-
sawyobo saTavsoebis ganiaveba, marcvlis Sroba da sxva. 

monacemebi haeris SefardebiT tenianobaze saWiroa 
warmoebis iseTi dargebisaTvis, rogoricaa - safeiqro, 
qimiuri, radioteqnikuri da sxva, radgan maT mier gamoye-
nebuli teqnologiuri procesebis Catareba bevrad aris 
damokidebuli haeris tenianobaze. SefardebiTi teniano-
bis monacemebi, temperaturis gaTvaliswinebiT, farTod 
gamoiyeneba gaTbobis, saventilacio da sakondicionero 
sistemebSi. aRniSnul sidideTa reJimis gamoyeneba saSua-
lebas iZleva sworad davaxasiaTod ama Tu im adgilis 
klimaturi Taviseburebani, vareguliroT saTburis mik-
roklimati da sxva. 

 
 

6.4  aorTqleba 
 

Txevadi nivTierebis gadasvlas gazobriv mdgomareo-
baSi aorTqlebas uwodeben. 1 gr wylis aorTqlebisaTvis 
saWiroa daixarjos 600 kaloria, xolo dedamiwis amaor-
Tqlebeli zedapiridan am process kolosaluri energia 
sWirdeba, rasac mzis radiacia uzrunvelyofs. aorTqle-
bis procesi mdgomareobs SemdegSi: wylis zogierT mole-
kulebs swrafi moZraobis unari gaaCniaT, ris gamoc gamo-
dian sxva molekulebis SeWidulobis Zalidan wylispira 
haeris fenaSi. temperaturis matebis Sedegad molekule-
bis moZraoba matulobs da aorTqlebac ufro intensiuri 
xdeba. aorTqlebas ZiriTadad ganapirobebs amaorTqle-
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beli zedapiris temperatura, haeris tenianoba da qari. 
aorTqlebis raodenoba xasiaTdeba aorTqlebis siCqariT. 
es aris wylis masa, romelic aorTqldeba drois garkve-
ul monakveTSi, mocemuli zedapiridan. aorTqlebis siC-
qare gamoixateba im wylis svetis simaRliT (mm), romelic 
aorTqldeba drois erTeulSi. aorTqlebis procesi, ar-
sebiTad gacivebis procesia, radgan wylis orTqlis mo-
lekulebis atyorcnis Sedegad mcirdeba siTxeSi siTbos 
SenarCuneba. 

atmosfero tens umTavresad wylis zedapiridan 
iRebs, Semdeg ki niadagisa da mcenaris zedapiridan. wlis 
civ periodSi wylis orTqli warmoiqmneba Tovlisa da yi-
nulis zedapirebidanac, Tumca mcire raodenobiT. 

aorTqleba mcenaris zedapiridan. mcenare wyals di-
di raodenobiT aorTqlebs, am procesSi uSualod Tvi-
Ton monawileobs da awesrigebs mas specialuri organoe-
biT. mcenareSi wyali sxvadasxva mineraluri marilebiT 
Seiwoveba niadagidan, romelic xmardeba mis kvebasa da 
zrda-ganviTarebas. xolo, rodesac mcenare aorTqlebs 
wyals, amiT dabla swevs Tavis temperaturas da Tavs 
icavs gadaxurebisagan. mcenareebidan wylis aorTqleba 
fizikur-biologiuri procesia, romelsac transpiracia 
ewodeba. mcenare mSrali nivTierebis Seqmnaze xarjavs 
wylis garkveul raodenobas, gamoxatuls wonis erTeu-
lebSi, romelsac transpiraciis koeficienti ewodeba. 
vegetaciis mTeli periodis ganmavlobaSi kulturul 
mcenareTa umravlesobisaTvis transpiraciis koeficien-
ti sxvadasxvaa da meryeobs 300-dan 800-mde. transpiraci-
is intensiobaze gavlenas axdens garemos temperatura, 
haerSi tenis raodenoba, qari, sinaTle. mcenares transpi-

raciis warmoeba SeuZlia 40C temperaturamde. Tu gare-

mos temperaturam 40C-ze maRla aiwia da es mdgomareoba 
didxans gagrZelda, mcenare ziandeba da Wkneba. haerSi 
tenis sakmao raodenobiT arsebobis SemTxvevaSi transpi-
racia neldeba. qari, gansakuTrebiT mSrali da Tbili, 
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Zlier uwyobs xels transpiracias. qaris siCqares 3 m/wm-
Si SeuZlia 2-3-jer gazardos aorTqleba. mas Sor manZil-
ze gadaaqvs aorTqlebuli masa. sinaTlis gavlena tran-
spiraciaze SemdegSi mdgomareobs - pirdapiri radiaciis 
SemTxvevaSi is metia, xolo gabneuli radiaciis dros nak-
lebi. 

aorTqleba niadagis zedapiridan. es procesi rTul 
formebSi mimdinareobs. niadagis zedapiridan aorTqleba 
didad aris damokidebuli meteorologiur pirobebze, 
niadagis tipze, niadagis fizikur da qimiur Tvisebebze, 
tenianobaze, gruntis wylis siaxloveze. ramdenadac es 
ukanaskneli axlosaa niadagis zedapirTan, miT ufro me-
ti raodenobiT orTqldeba wyali. 

gafxvierebuli niadagis zedapiridan aorTqleba sus-
tad mimdinareobs. is niadagi, romelic dafarulia wminda 
siliT, gacilebiT met wyals aorTqlebs, vidre is niada-
gi, romelic dafarulia msxvili qviSiT. amgvarad niada-
gis kapilaroba did gavlenas axdens aorTqlebaze. agro-
teqnikuri RonisZiebebis Catarebis dros mniSvnelovania 
mcenaris rigTaSorisebSi niadagis gafxviereba, kultiva-
cia, dafarcxva, damulCva da sxva. es yvelaferi kapila-
ruli sistemis daSlis saSualebas iZleva. damuSavebuli 
niadgis zedapirze Zlieri wvimis Sedegad warmoiqmneba 
qerqi, saidanac swrafad mimdinareobs aorTqleba da misi 
SemcirebisaTvis saWiroa niadagis gafxviereba. 

aorTqlebaze gavlenas axdens niadagis feric. ramde-
nadac muqia niadagi, miT ufro meti wyali aorTqldeba. 
aseTi didi sxvaoba aixsneba niadagis mier sxvadasxva rao-
denobiT mzis sxivuri energiis STanTqmiT. 

aorTqlebis procesSi garkveul rols asrulebs re-
liefi. dablob da Cavardnil adgilebSi, maRlobebTan Se-
darebiT aorTqleba naklebia. 

aorTqlebis intensiobaze moqmedebs aseve, eqspozi-
cia. samxreT daqaneba ufro Tbeba, vidre CrdiloeTi, ami-
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tom pirvel SemTxvevaSi gacilebiT met aorTqlebas aqvs 
adgili, vidre meore SemTxvevaSi.  

aorTqleba wylis zedapiridan. aorTqlebis siCqare 
wylis zedapiridan matulobs misi temperaturisa da qa-
ris siCqaris gazrdasTan erTad. qaris gavlena mdgomare-
obs SemdegSi, rom igi itacebs wylis zedapiridan aor-
Tqlebul masas, xolo mis adgils ikavebs SedarebiT mSra-
li haeri. aorTqlebis siCqareze gavlenas axdens, agreTve 
mzis radiacia, romelic wylis fenebs aTbobs saSualod 
15 m siRrmemde. 

arsebobs aorTqlebis gazomvis ramdenime meTodi, 
specialuri amaorTqlebeli xelsawyoebis daxmarebiT da 
specialuri empiriuli da Teoriuli formulebis gamo-
yenebiT. 

 
 

6.5  wylis orTqlis kondensacia  
 

kondensacia ewodeba process, roca wylis orTqli 
gadadis Txevad mdgomareobaSi. kondensaciis dros gamo-
Tavisuflebuli siTbo gadaecema garemomcvel haers, anu 
siTbos SenarCuneba masSi matulobs wylis molekulebis 
damatebis Sedegad. bunebaSi aris garkveuli pirobebi, 
roca wylis orTqli gazobrivi mdgomareobidan pirdapir 
yinulis mdgomareobaSi gadadis (Txevadi gazis gverdis 
avliT), rasac sublimacias uwodeben. wylis orTqlis 
sublimacias da kondensacias adgili aqvs rogorc atmos-
feroSi, aseve dedamiwis zedapirze, sagnebze, mcenareeb-
ze. 1 gr wylis kondensaciis dros gamoiyofa 600 kal/gr 
siTbo, xolo siTxis myar mdgomareobaSi gadasvlisas 
(sublimaciis dros) gamoyofili siTbo Seadgens 680 
kal/gr. kondensaciis dawyebis erT-erT pirobas warmo-
adgens haeris gaciveba. misi temperaturis namis werti-
lamde dawevisas haerSi arsebuli orTqli iwyebs gajere-
bas. Tu temperaturis daqveiTeba kvlav grZeldeba, maSin 
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zedmeti orTqli gadaaWarbebs gamJRenT drekadobas da 
kondensirdeba. kondensaciis meore, mniSvnelovan piro-
bas warmoadgens atmosferoSi arsebuli iseTi myari nawi-
lakebis arseboba, romlebsac axasiaTebT maRali higros-
kopuloba, e.i. romlebzedac wylis orTqls SeuZlia Se-
moWideba, esenia: baqteriebi, sporebi, azotovani da go-
girdovani SenaerTebi, zRvis marilis nawilakebi, romle-
bic haerSi moxvedilia okeaneebidan, industriuli pro-
cesebis Sedegad warmoqmnili qimiuri produqtebi da 
sxva mikroskopuli nawilakebi. im nawilakebs, romlebze-
dac mimdinareobs wylis orTqlis kondensacia, sakonden-
sacio birTvebs uwodeben. maSasadame, wylis orTqlis 
kondensaciisaTvis saWiroa Semdegi pirobebi: 1. haeris 
gaciveba namis wertilamde; 2. haerSi sakondensacio bir-
Tvebis arseboba. 

atmosferoSi wylis orTqlis kondensaciis Sedegad 
warmoiqmneba nisli da Rrublebi, romlebsac hidromete-
orebs uwodeben. hidrometeorebi SeiZleba warmoiqmnas 
niadagis an sxvadasxva sagnebis zedapirze, rogoricaa: na-
mi, TrTvili, Wirxli da lipyinuli. 
 
 

6.6  Rrublebi da maTi klasifikacia 
 
wylis orTqlis kondensaciis an sublimaciis pro-

duqts, romelic warmoiqmneba atmosferoSi garkveul si-
maReebze, Rrublebs uwodeben. Rrublebis warmoqmnis Zi-
riTad mizezs haeris Tbili masebis namis wertilamde ga-
cieba da aseve, is procesebi warmoadgens, romlebic hae-
ris masebs aiZuleben imoZraon sul ufro zeviT da zeviT. 
xSir SemTxvevaSi Tbili haeris masebi moZraoben Sedare-
biT civ ferdobebze, am periodSi igi farTovdeba da ga-
mocivdeba. sabolood, misma temperaturam SeiZleba mi-
aRwios namis wertils da Sedegad warmoiqmnas intensiuri 
Rrublianoba.  
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Rrublebs yofen jgufebad klasifikaciis sami Ziri-
Tadi principis Tanaxmad. kerZod, garegnuli formis mi-
xedviT, struqturiT da simaRliT dedamiwis zedapiri-
dan Rrublis fuZemde (mis gasazomad gamoiyeneba Rru-
belmzomebi, haerovani burTebi, radiolokatorebi da 
sxv.): 

 wvimis Rrublebi - Sedgebian wylis wveTebisagan;  

 yinulovani Rrublebi - Sedgebian yinulis krista-
lebisagan;  

 Sereuli Rrublebi - Sedgebian rogorc wylis, ise 
yinulis kristalebisagan.  

Rrublebi mniSvnelovan gavlenas axdenen atmosfe-
rul procesebze. ZiriTadad ki Rrublebidan gamoiyofa 
atmosferuli naleqebi. dRisiT igi amcirebs sxivuri 
energiis Semodinebas mzidan, xolo RamiT anelebs gamos-
xivebas da icavs niadagis zedapirs gacivebisagan, rac 
aferxebs radiaciuli wayinvebis da nislis warmoqmnas. 
Rrublebis warmoqmnis ZiriTad mizezs, warmoadgens hae-
ris adiabaturi gaciveba misi aRmadinebis dros. warmoSo-
biT da formiT Rrublebi mravalferovania, miuxedavad 
amisa SeiZleba gamovyoT erTmaneTis msgavsi formebi. 

Rrublebis saerTaSoriso morfologiur klasifika-
ciaSi Sedis Rrublebis aTi ZiriTadi forma: 

 

I. zeda iarusis Rrublebi (saSualo simaRle 6 km da meti)  

1. frTa Rrublebi - Cirus (Ci); 
2. frTagrova - Cirrocumulus (Cc); 

3. frTafena - Cirrostratus (Cs); 
II. saSualo iarusis Rrublebi (saSualo simaRle 2-6 km) 

4. maRalgrova - Altocumulus (Ac); 
5. maRalfena - Altostratus (As); 

III.  qveda iarusis Rrublebi (saSualo simaRle 2 km da nak-
lebi) 

6. fena - Stratus (St); 
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7. fenagrova - Stratocumulus (Sc); 
8. wvimafena - Nimbostratus (Ns); 

IV. vertikaluri ganviTarebis Rrublebi (saSualo si-
maRle 500-1500 m) 

9. grova - Cumulus (Cu); 
10. grovawvima - Cumulonimbus (Cb) 

 
zeda iarusis Rrublebi Sedgebian mikroskopuli yi-

nulis kristalebisagan, maTgan naleqi ar warmoiqmneba. 

haeris temperatura aq -50, -51C Seadgens.  

frTa Rrublebi (Ci), romlebic zeda iarusis Rrub-
lebs miekuTvneba aris gaWirvale, boWkosebri, zogjer 
frTismagvari formis, TovliviT TeTria da aqvT aramka-
fio bundovani moxazuloba. isini ireklaven mzis sxivs, 
romlis drosac mkveTr ferebad iRebebian. frTagrova 

Rrublebi (Cc) aris momrgvalebuli, dafleTili warmo-
naqmnebis saxiT, romlebic jguf-jgufad dacuraven ha-
erSi. isini Sedgebian wvrili, yinulovani kristalebisa-

gan. frTafena Rrublebi (Cs) xSirad cis mTel TaRs fara-
ven da warmoadgenen TeTri zewrismagvar fenas. igi Sed-
geba gamWirvale, nemsisebri yinulis kristalebisagan. ma-
Ti warmoqmnis dros adgili aqvs mzisa da mTvaris garSe-
mo rgolebis warmoqmnas (sur. 6.6.1). 

 
     frTa Rrubeli (Ci)                                       frTagrova   (Cc) 
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                                                  frTafena (Cs) 

 
sur. 6.6.1 zeda iarusis Rrublebi 

 
saSualo da qveda iarusis Rrublebi wveTovani an Se-

reuli Rrublebia, romlebic iZlevian naleqs. am jgufSi 

Semavali maRalgrova Rrublebs (Ac) aqvT msxvili kris-
talis saxe. Sedgebian momrgvalo nawilebisagan, romle-
bic zogjer nawilobriv, zogjer ki mTel TaRs faraven. 
maRalgrova Rrublebidan SeiZleba wvimisa da Tovlis sa-

xiT umniSvnelo naleqi movides. maRalfena Rrubeli (As) 
frTafena Rrublis msgavsia. igi ruxi an molurjo feri-
saa da dedamiwidan bundovnad moCans. es Rrubeli zog-
jer Txelia, zogjer bneli da mkvrivi. isini iZlevian di-
di raodenobiT naleqs Tovlis saxiT (sur. 6.6.2). 

 
         maRalgrova (Ac)                                            maRalfena (As) 

   
sur. 6.6.2 saSualo iarusis Rrublebi 
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qveda iarusis Rrublebis jgufSi Semavali fena 

Rrublebi (St) warmoadgenen zeviT asuli janRis saxiT 
erTgvarovan fenas, romelsac zogjer qari fantavs da 
wyvetil saxes Rebulobs. igi adgilobrivi warmoSobisaa 
da cis TaRs erTsaxovan fers aZlevs. aRniSnuli Rruble-
bi wlis Tbil periodSi iZleva Tqoris msgavs wvimas da 
zogjer SeiZleba airios fenawvimis RrubelTan. fenag-

rova Rrublebi (Sc) burTisebri, momrgvalo formisaa, 
xSir SemTxvevaSi cis mTel TaRs faravs da talRisebur 
saxes Rebulobs. igi naleqs ar iZleva da zogjer gadadis 

fena Rrublis formaSi. wvimafena Rrublebi (Ns) warmo-
adgenen dabal, Zlier, moSavo-monacrisfero saSiS Rru-
belTa masas. es Rrublebi TiTqmis msgavsia maRalfena 
Rrublebis da Sedgebian yinulis kristalebisa wylis 
wveTebis Senarevebisagan. aRniSnuli Rrublebidan  mii-
Reba xangrZlivi wvimebi da Tovli (sur. 6.6.3). 

 
              fena Rrublebi (St)                                        fenagrova (Sc) 

   
                                                     wvimafena (Ns) 

 
sur. 6.6.3 qveda iarusis Rrublebi 
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 vertikaluri ganviTarebis RrubelTa ojaxSi Sema-

val grova Rrublebs (Cu) qula Rrublebsac uwodeben, 
romelTa ganapira nawili TeTria, xolo Siga nawilebi mu-
qi. mzis dgomasTan mimarTebaSi am Rrublebis erTi mxare 
SeiZleba TvalismomWrelad TeTri iyos, meore mxare ki 
muqi-nacrisferi. kargi amindis grova Rrublebi Sedgebi-
an wylis ganuviTarebeli wveTebisagan, amitom maTgan na-
leqebi ar modis. rac Seexeba, Zlieri grova Rrublebs ma-
Ti Ziri brtyelia, xolo napirebi momrgvalebuli da ga-
moberili. isini umetesad Sedgebian wylis wveTebisagan, 
saidanac miiReba naleqebi TqeSi wvimis saxiT. grovawvima 

Rrublebs (Cb) TqeSis, setyvis, elWeqis da qariSxlis 
Rrublebsac uwodeben, radgan erTi da imave dros SesaZ-
lebelia warmoiqmnas yvela aRniSnuli movlena. mocemu-
li Rrublebis zeda nawili grdemlis formisaa, xolo 

fuZe fenawvimis Rrubels waagavs (sur. 6.6.4). 
            grova (Cu)                                                  grovawvima (Cb) 

   
sur. 6.6.4 vertikaluri ganviTarebis Rrublebi 

 
 yvelaze mniSvnelovani naleqi modis wvimafena Rrub-
lebidan. vertikaluri warmoSobis Rrublebi warmoiqmne-
bian haeris aRmavali dinebis dros, gansakuTrebiT wlis 
Tbil periodSi, grova Rrublebidan TqeSis saxiT, Ziri-
Tadad warmoiqmneba intensiuri naleqebi. 

Rrublebze dakvirvebis dros ganisazRvreba maTi ra-
odenoba, forma da simaRle. gansazRvra xdeba aT baliani 
sistemiT, xolo formebisa da saxeebis gansazRvris dros 



 153 

gamoiyeneba specialuri Rrublebis atlasi. maTi simaRle 
gaizomeba TvalzomiT (vizualurad) an instrumentalu-
rad specialuri Suq-lokatorebis daxmarebiT. dakvirve-
ba Rrublebze xdeba dedamiwis xelovnuri Tanamgzavrebi-
danac. maTgan sistematiurad gadmoicema dedamiwaze 
Rrublebis fotosuraTebi, romlebic warmodgenas iZle-
vian Rrublebis raodenobaze, struqturaze, moZraobaze 
da a.S. Rrublianobis miniSnebisas gamoiyeneba Semdegi 
terminebi: `moRrubluli~, `moRrublul mowmendili~, 
`mowmendili~ da a.S. aRniSnuli terminebi SesabamisobaSia 
skalasTan, romlis mixedviT gamoixateba cis dafarva ba-
lebSi 0-dan 10 balamde. vizualuri Sefaseba xdeba Sem-
degnairad: rodesac ca mTlianad dafarulia Rruble-
biT, aseT SemTxvevaSi igi 10 baliT fasdeba, Tu sanaxev-
rod aris dafaruli - 5 baliT da a.S. termini - `mowmendi-
lia~ niSnavs, rom ca mTlianad mowmendilia, magram Tu 
Rrublebi odnav aris, is cis TaRs 3/10 unda faravdes. im 
SemTxvevaSi, Tu cis TaRis 5/10 dafarulia RrublebiT da 
drodadro mowmendilia, es niSnavs `moRrublul-mowmen-
dil~ SemTxvevas. rodesac Rrublianoba 5 balis far-
glebSia da ara umetesad 9 balisa, niSnavs `ca ganaTda”. 
termini `moRrubluli~ gamoiyeneba maSin, roca cis Ta-
Ris 9/10 dafarulia RrublebiT.  

 
 kiTxvebi TviTSemowmebisaTvis 

 

1. romeli sidideebi gamoiyeneba haeris tenianobis gan-
sazRvrisaTvis? 

2. romeli xelsawyoebi gamoiyeneba haeris tenianobis 
gansazRvrisaTvis da rogoria maTi muSaobis principi? 

3. rogoria haeris tenianobis dReRamuri da wliuri 
msvlelobis dinamika? 

4.  ra mniSvneloba aqvs SefardebiT tenianobas sasoflo-
sameurneo kulturebisaTvis? 
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5. ras ewodeba aorTqleba da rogoria aorTqlebis prin-
cipi mcenaridan, niadagidan da wylis zedapiridan? 

6. ras ewodeba kondensacia da ra pirobebSi warmoiqmneba 
igi? 

7. ras uwodeben hidrometeorebs? 
8. ra procesebi ganapirobeben Rrublebis warmoqmnas? 
9. rogoria Rrublebis saerTaSoriso morfologiuri 

klasifikacia? 
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Tavi VII 
 

naleqebi 
  

7.1 atmosferoSi da dedamiwis zedapirze  
warmoqmnili naleqis tipebi 

 

 naleqi aris procesis `produqti~, romelic dedami-
waze warmoiqmneba wylis orTqlis kondensaciis Sedegad 
wvimis, Tovlis, setyvis da sxva saxiT.  

naleqebi ZiriTadad iyofa or tipad:  

I - tips miekuTvneba atmosferuli naleqebi, romle-
bic warmoiqmneba haerSi sxvadasxva simaRleze da modis 
Rrublebidan dedamiwaze. am tipis naleqebs miekuTvneba: 
wvima, Tovli, xorxoSela, setyva (sur. 7.1.1). 

     
                              wvima                                                                Tovli 

     
                        xorxoSela                                                       setyva 
 

sur. 7.1.1 atmosferoSi warmoqmili naleqebi 
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II - tips miekuTvneba naleqebi, romlebic warmoiqmneba 
uSualod miwis zedapirze, masze arsebul sagnebze an 
mcenareuli zedapiris safarze wylis orTqlis konden-

saciiT an sublimaciiT isini ileqebian aRniSnul zedapi-
rebze siTxis an mkvrivi formis saxiT. am tipis naleqebs 

miekuTvneba: lipyinuli nami, Wirxli, TrTvili (sur. 
7.1.2).  

 

      
                       lipyinuli                                                            nami 

   
                          Wirxli                                                                 TrTvili 
 
sur. 7.1.2 sxvadasxva zedapirebze warmoqmnili myari naleqebi  

 
wvimis intensivoba ganisazRvreba drois monakveTSi 

mosuli naleqebis raodenobiT. termini `susti wvima~ gu-
lisxmobs, rom naleqebis raodenoba meryeobs 0.25 sm/sT. 
misi xilvadobis sixSire 1000 m metia. naleqebis raodeno-
ba zomieri wvimebis dros Seadgens 0.25 sm-0.75 sm/sT, xil-
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vadobis sixSire 500 m-dan 1000 m-mdea. termini `Zlieri 
wvima’' gamoiyeneba im SemTxvevaSi, rodesac naleqebis ra-
odenoba aRemateba 0.75 sm/sT. misi xilvadobis sixSire 
500 m naklebia. uwvrilesi wylis wveTebi, romlebic 
`cris~ (JinJRlavs) saxelwodebiT gvesmis, diametriT 0.05 
sm mcirea da Sesabamisad es wveTebi gacilebiT mcirea 
wylis wveTebTan SedarebiT. rodesac es wveTebi didi ra-
odenobiT grovdebian, igi waagavs nisls, Tumca im gan-
sxvavebiT, rom niadagze tovebs kvals.    

Rrublebidan naleqebi gamoiyofa, roca maTi zoma 
0.1-0.2 mm da mets miaRwevs. atmosferos naleqebi fazebis 
mdgomareobis mixedviT 3 saxeobisaa: Txieri, myari da Se-
reuli. Txier naleqebs miekuTvneba gabmuli wvima, TqeSi 
(kokispiruli), wvima da JinJRli (Tqori) wvima. 

gabmuli  wvima - modis ZiriTadad wvimafena (Ns) Rrub-
lebidan xangrZlivi drois ganmavlobaSi da moicavs did 
teritorias. 

TqeSi (kokispiruli)  wvima - modis grova da wvimagro-

va (Cb) Rrublebidan SedarebiT xanmokle periodiT. mis-
Tvis damaxasiaTebelia haeris Zlieri vertikaluri gada-
adgileba. TqeSi (kokispiruli) wvimis intensivoba xanmok-
le periodSi SeiZleba Seicvalos sustidan Zlieramde. 
misi warmoqmna civi frontis gavlasTan aris dakavSire-
buli. igi moicavs SedarebiT mcire teritorias da SeiZ-
leba Tanaxldes Zlieri qari. wvimis wveTebis diametri 
zogjer 5-7 mm aRwevs. 

JinJRli (Tqori) - wvima gvevlineba fena (St) Rruble-
bidan. gamoirCeva mcire vertikaluri simZlavriT, rac 
wveTs ar aZlevs damsxvilebis saSualebas da misi wveTe-
bis diametri 0.5 mm naklebs Seadgens.  

setyva — wylis orTqlis kondensaciis produqtia, 
romelic warmoiqmneba elWeqis xasiaTis Rrublebidan. 
sveli wveTebi gaivlian haeris fenas, romlis temperatu-
rac gayinvis wertilze dabalia, isini iyinebian da gada-
iqcevian yinulis mcire natexebad. misi mTavari maxasia-
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Tebeli marcvlis zomaa. setyvis marcvali gamWirvale yi-
nulis burTulaa, romlis diametri Seadgens 4-5 mm, zog-
jer mets. calkeul SemTxvevaSi setyvis wonam SeiZleba 
miaRwios 200-300 gr da mets. setyvis mosvlis saSualo 
xangrZlivoba 5 wT da mets aRwevs. naklebad modis dab-
lob-vake adgilebSi.  

xorxoSela - TeTri, sferoseburi gaumWirvale an na-
xevrad gaWirvale yinulis patara, magari namcecebia us-
wormasworo formiT. romlis diametri 2-5 mm aRwevs. igi 
warmoiqmneba Sereul RrublebSi, dabal temperaturaze 

(0C-Tan axlos), sadac xdeba fifqebisa da gadacivebuli 
wylis wveTebis Sexvedra.  

Tovli - rTuli simetriuli yinulis kristalebisa-
gan Sedgeba. igi warmoiqmneba, roca dedamiwidan Sedare-
biT axlos (2-3 km) garkveul haeris fenaSi temperatura 

0C utoldeba. Tu temperatura dedamiwis zedapirTan ax-

los 0C aRemateba, maSin naleqebi SeiZleba movides Sere-
uli saxiT (mdnobare Tovlis fifqi da wvima), romelsac 
svel Tovls uwodeben. Tovlis saburvelis simaRle izo-
meba danayofebiani lartyiT. misi gazomva xdeba winaswar 
SerCeul sam adgilze, sadac igi movida. sami ganzomile-
bidan gamoiyofa saSualo. garda aRniSnulisa, gamoiyene-
ba woniTi Tovlsazomi, romelic wonis Tovls da avtoma-
turad aregistrirebs misi fenis sisqes.    

II - tipis naleqebi (nami, TrTvili, Wirxli, lipyinuli) 
wylis orTqlis kondensaciis Sedegia. 

nami - wylis orTqlis kondensaciis Sedegia, romelic 
warmoiqmneba niadagisa da mcenareuli safaris zedapir-
ze, wylis wvrili wveTebis saxiT, haeris temperaturis 

0C maRla. gviani zafxulis, an adreuli Semodgomisas 
Tbili da mowmendili Ramis ganmavlobaSi, niadagi gamoas-
xivebs siTbos, romelic dRis ganmavlobaSi daagrova, ris 
gamoc igi civdeba. Tu haeri Tbili da teniania, gacivebu-
li niadagis zedapirTan Sexebisas ganicdis wylis or-
Tqlis kondensacias, rac iwvevs wylis wveTebis warmoq-
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mnas balaxze, foTlebze, yvavilebze da sxva horizonta-
lur zedapirebze. 

nami mcenarisaTvis sasargeblo movlenaa, rogorc ni-
adagisTvis damatebiTi tenis resursi, gansakuTrebiT 
gvalvian regionebSi. namis warmoqmnis dros gamoyofilma 
siTbom, SeiZleba xeli SeuSalos wayinvebis warmoqmnas. 

TrTvili - TeTri feris yinulis kristalebia. misi 
warmoqmnis pirobebi identuria namis warmoqmnisa, Tumca 
namisgan gansxvavebiT igi SeiZleba warmoiqmnas im sagne-
bis zedapirebze, romelTa temperaturebi gayinvis wer-
tilis tolia, an ufro dabalia. misi warmoqmna wylis or-
Tqlis uSualo sublimaciis Sedegia, mowmendil RameSi 

0C da ufro dabal temperaturaze. Cveulebriv, jer war-
moiqmneba nami, Semdeg misi wveTebi iyineba da gadaiqceva 
TrTvilad. soflis meurneobis TvalsazrisiT, TrTvili 
metad sazianoa adre Semodgomaze da gvian gazafxulze 
(wayinva), radgan igi azianebs mcenareebs da amcirebs mo-
savals. misi intensioba ganisazRvreba mcenareTa dazia-
nebis xarisxis mixedviT da SeiZleba iyos susti, Zlieri 
da damRupveli.  

Wirxli - TeTri fxvieri (Tovlis msgavsi) yinulis 
kristalebia, romlebic warmoiqmneba maSin, rodesac uw-
vrilesi wylis wveTebi iyinebian swrafad da mTlianad. 
igi gvxvdeba xis totebze, mavTulebsa da sxva. misma sis-
qem SeiZleba 30-50 mm miaRwios. 

lipyinuli - gluvi, gamWirvale an mRvrie feris 
mkvrivi yinulis fenaa. igi warmoiqmneba gadacivebuli 

wvimis wveTebis 0C dabali temperaturis mqone dedami-
wis zedapirze da sxva sagnebze Seyinvisas. sagnebi SeiZle-
ba daifaros 2-3 sm sisqis yinulis feniT, rac saSiSroebas 
uqmnis xexilovan kulturebs (iwvevs totebis mtvrevas). 

nisli - aris haeris miwispira fenebSi wylis orTqlis 
kondensaciisa da sublimaciis produqti, romelic Sed-
geba uwvrilesi wylis wveTebisagan. Tumca, igi SeiZleba 
Sedgebodes yinulis kristalebisagan, romelic sublima-
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ciis Sedegia da yinulovan nislad aris cnobili. misi 
warmoqmnis ZiriTadi mizezia haeris Tbili masis Sedare-
biT dabali temperaturis mqone ama Tu im sagnebis zeda-
pirTan Sexeba. nislis ZiriTadi tipebia: radiaciuli, ro-
melic warmoiqmneba umetesad gazafxulsa da Semodgoma-
ze da adveqciuri nisli, romelic warmoiqmneba Tbili ha-
eris masebis gadaadgilebisas, rodesac is moZraobis 
dros exeba civi sagnebis zedapirs. Rrublian amindSi nis-
li ar warmoiqmneba. xSirad nislis klasifikacia adgilis 
mixedviT xdeba, magaliTad, kaliforniis nisli, londo-
nis nisli da a.S. zogjer maT klasifikacias safuZvld 
edeba meteorologiuri terminebi: zRvis nisli, musonis 
nisli, zafxulis nisli da a.S. klasifikaciis saukeTeso 
meTodia mecnierulad dasabuTebuli saxelwodebebi, ro-
melic maTi warmoqmnis procesebs efuZvneba, rogoricaa: 
radiaciuli nisli, adveqciuri da aorTqlebis nisli. ra-
diaciuli nislis warmoqmnis pirobebia: 1. haerSi tenis 
mniSvnelovani raodenobis arseboba; 2. mowmendili Ramee-
bi, rodesac niadagi gamoasxivebs dRis ganmavlobaSi dag-
rovil siTbos; 3. qaris siCqare 1.5-3 m/wm; 4. zedapiris sa-
fari, romelsac gaaCnia haeris civi masebis dagrovebis 
unari. adveqciuri nisli wlis nebismier dros warmoiq-
mneba da vrceldeba vertikaluri simaRliT did manZil-
ze. aorTqlebis nisli warmoiqmneba maSin, rodesac haerSi 
wylis orTqlis siWarbea da arsebuli haeris moculobas 
aRar SeuZlia daitios orTqli. aseTi tipis nisli xSirad 
aris SesamCnevi mdinareebze da tbebze gvian SemodgomiT, 
rodesac haeri gacivebulia, xolo wyalma jer kidev ver 
moaswro STanTqmuli siTbos gacema. wylis orTqli ai-
wevs mdinarisa da tbis zedapiridan SeuerTdeba mimdeba-
re haers, moxdeba gajereba da Sedegad warmoiqmneba nis-
li. nislis gafantva xdeba im pirobebis sawinaaRmdegod, 
ramac gamoiwvia maTi warmoqmna. maTi tipis umravlesoba 
warmoiqmneba kondensaciamde haeris gaciebiT, xolo siT-
bos matebasTan erTad igi gaifanteba. 
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janRi - nislisgan TiTqmis ar gansxvavdeba. igi aRwevs 
1 km-mde simaRles da mosalodnelia zamTarsa da Semod-
gomaze, RamiT da dilis saaTebSi. mzis amosvlis Semdeg 
igi swrafad ifanteba. 

 
 
7.2  naleqebis dReRamuri da wliuri msvleloba 

 
 atmosferuli naleqebis dReRamuri msvleloba 

Rrublebis xasiaTiT ganisazRvreba. igi rTuli procesia 
da ZiriTadad damokidebulia reliefze, geografiul ga-
nedze, mcenareul safarze da sxva. zomier ganedebSi, xme-
leTze dReRamis ganmavlobaSi naleqebis or maqsimums da 
or minimums aqvs adgili. dRis meore naxevarSi, rodesac 
konveqciuri procesebi gaZlierebulia aRiniSneba mTava-
ri maqsimumi, xolo mTavari minimumi aRiniSneba SuaRamiT. 
meoradi maqsimumi fiqsirdeba dilis saaTebSi, rac dakav-
Sirebulia radiaciuli gadacivebiT warmoSobil fena 
Rrublebis ganviTarebasTan. meoradi minimumi aRiniSneba 
SuadRis periodSi. zRvis tipis (sanapiro) klimatisaTvis 
naleqebis maqsimumi damaxasiaTebelia RamiT, xolo mini-
mumi - dRisiT. naleqebis mosvla umetesad aRiniSneba sa-
Ramos da RamiT. maT dReRamur msvlelobasTan erTad 
mniSvnelovania wliuri msvlelobis Tavisebureba, rome-
lic damokidebulia adgilis klimatur pirobebze. nale-
qebis wliur msvlelobaSi gamoiyofa oTxi ZiriTadi tipi: 
ekvatoruli, tropikuli, subtropikuli da zomieri ga-
nedis tipi.  

mosuli naleqebis raodenoba gamoisaxeba milimet-
rebSi (mm). meteosadgurebze atmosferuli naleqebis in-
tensivobis registraciisaTvis gamoiyeneba pluviogra-
fi, xolo naleqebis raodenobis gasazomad tretiakovis 
naleqmzomi. misi kompleqsi Sedgeba ori metalis Wur-
Wlisagan, naleqebis Segrovebisa da SenaxvisaTvis da ori 

gamzomi Wiqisagan (sur. 7.2.1). 
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               pluviografi                                      tretiakovis naleqmzomi 
 

sur. 7.2.1 naleqmzomebi 
 
 ekvatorul sartyelSi naleqebi uxvad modis. wliuri 
naleqebis raodenoba saSualod 2000 mm Seadgens, wynari 
okeanis kunZulebis zomier adgilebSi - 5000-6000 mm. aR-
niSnul sartyelSi adgili aqvs naleqebis or maqsimums da 
or minimums. maqsimumebi aRiniSneba gazafxulisa da Se-
modgomis buniobis Semdeg, xolo minimumebi - zafxulisa 
da zamTris buniobis Semdeg. 
 tropikul sartyelSi, rogorc CrdiloeTSi, ise sam-
xreT naxevarsferoebSi adgili aqvs wvimebis erT peri-
ods. zafxulSi igi grZeldeba oTxi Tvis ganmavlobaSi, 
danarCen TveebSi naleqi TiTqmis ar aRiniSneba. xelsayre-
li reliefis pirobebSi, magaliTad, himalais qedis sam-
xreT ferdobze, zRvis donidan 1300 m simaRleze naleqe-
bis saSualo wliuri raodenoba Seadgens 12000 mm, calke-
ul SemTxvevaSi mosula 23000 mm. havais kunZulebis mTian 
zonebSi naleqebis saSualo wliuri raodenoba 9000-12000 
mm aRwevs. 
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 subtropikul sartyelSi naleqebis maqsimumi zam-
TarSi aRiniSneba, xolo minimumi - zafxulSi. aRniSnul 
sartyelSi naleqebis wliuri jami mxolod 500 mm Sead-
gens. maTi umetesi raodenoba gazafxulze modis, zafxu-
li ufro mSralia vidre zamTari. naleqebis simcire ga-
mowveulia gabatonebul subtropikul anticiklonebSi 
haeris daRmavali dinebebiT da didi wneviT, rac afer-
xebs naleqebis warmoqmnas. mocemuli sartyeli moicavs 
udabnoebs da naxevradudabnoebs, sadac naleqebi wlis 
ganmavlobaSi iSviaTobas warmoadgens (sahara). 
 zomier ganedebSi, kontinentebze naleqebis maqsimumi 
umetesad zafxulSi aRiniSneba, minimumi - zamTarSi. rac 
gamowveulia evraziis kontinentis aRmosavleT sanapi-
roze musonuri cirkulaciiT. aq kontinentis siRrmeSi 
wlis ganmavlobaSi modis 300-500 mm naleqi, xolo okeane-
ebze - 800-1000 mm. naleqebis raodenobaze garkveul gav-
lenas axdens gabatonebuli dinebebis mimarT mTis fer-
dobebis eqspozicia. aseT SemTxvevaSi, mTis erT ferdob-
ze SeiZleba meti naleqi movides, vidre meore ferdobze. 
 wlis ganmavlobaSi mTavari kavkasionis qedis samxreT 
ferdobze aCiSxoSi 3000 mm-mde, ciskaraSi 3900 mm-mde na-
leqebi modis. aseve, didi raodenobiT naleqi modis Savi 
zRvis sanapiro raionebSi, kerZod, baTumsa da qobuleTSi 
(2600-2700 mm), xolo yvelaze naklebi - yarayumSi (75 mm). 
naleqebis simcirea Sua aziaSi, aRmosavleT cimbirsa da 
tundraSi (200-250 mm). calkeuli Tvis naleqebis raode-
noba yvelaze metia CerapunjSi (indoeTi) - 2850 mm (ivli-
si). erTi dRis ganmavlobaSi aq SeiZleba movides 1040 mm-
mde naleqi.   
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7.3  atmosferuli naleqebis uzrunvelyofa  
da misi mniSvneloba soflis meurneobisaTvis 

 
niadagis tenianobis ZiriTad wyaros atmosferuli na-

leqebi warmoadgenen. amitom maTi ganawileba regionebis 
mixedviT, ganapirobebs mcenaris teniT uzrunvelyofis 
xarisxs. mcenaris teniT uzrunvelyofa damokidebulia 
ara marto naleqebis raodenobaze, aramed zedapiris sa-
farze da Tvisebebze, romelzec igi modis. mcenareuli 
safari sakmao raodenobiT akavebs mosuli wvimis saxiT 
atmosferul naleqebs, romelic icvleba misi sixSiris 
mixedviT. Zalian xSiri nargavebi akaveben meti raodeno-
biT naleqebs.  

naxazze 7.3.1 mocemulia zogierTi tyis mcenareebis 
mier dakavebuli naleqebis raodenoba. 

 

 
naZvi - soWi - 37%; fiWvi - 24%; nekerCxali - wifeli - 43%; ne-
kerCxali - 25%; verxvi - 16% 
 
naxazi 7.3.1 tyis mcenareebis mier dakavebuli atmosferuli 
                        naleqebis raodenoba 

 
mosuli naleqebis saerTo jami, kulturebis teniT 

uzrunvelyofis Sefasebisas ar iZleva swor warmodgenas. 
naleqebi gansakuTrebiT did efeqts iZleva, maSin roca 
mcenare Zlier ganicdis tenis naklebobas, ris Sedagadac 
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mosalodnelia mosavlis mkveTri Semcireba. aseTi perio-
di mcenarisaTvis kritikulad iTvleba. tenianobis piro-
bebis swori agrometeorologiuri SefasebisaTvis saWi-
roa vicodeT mcenaris teniT uzrunvelyofa misi fazebis 
ganviTarebis TiToeul periodSi, radgan mcenare norma-
luri ganviTarebis da maRali mosavlis miRebisaTvis uz-
runvelyofili unda iyos teniT. 

tenian subtropikul zonaSi naleqebis saerTo raode-
noba sakmarisia, magram maTi ganawileba araTanabaria. im 
raionebSi, sadac savegetacio periodSi naleqebis raode-
noba Seadgens 700-1000 mm, Znelia vivaraudoT maRali mo-
savlis miReba, gansakuTrebiT Cais, citrusebis da sxva 
teqnikuri kulturebisa, romlebsac garkveuli midreki-
leba axasiaTebT tenisadmi. dakvirvebebi aCvenebs, rom Ca-
is mosavali mSrali periodis Sedegad mcirdeba. rac See-
xeba vazs, siminds, Tambaqos da zogierT sxva kulturebs, 
zrda-ganviTarebisaTvis garkveul tenianobas moiTxo-
ven. im raionebSi, sadac gaSenebulia aRniSnuli kultu-
rebi, savegetacio periodSi naleqebi zogjer araTanab-
rad modis. amitom didi da maRalxarisxiani mosavlis mi-
saRebad ivliss-agvistos TveebSi saWiroa maTi teniT uz-
runvelyofa. 

atmosferuli naleqebis ganawilebis xasiaTs uaRre-
sad didi mniSvneloba aqvs marcvleuli da sxva saxis kul-
turebisaTvis. saSemodgomo xorblis normaluri gada-
zamTrebis Semdeg gazafxulze, vegetaciis ganaxlebisas, 
naleqebis zomierad ganawileba xels uwyobs maRali mo-
savlis miRebas da piriqiT. kartofilis sarekordo mosa-
vali miiReba (a.lorxi) Rrmad gakulturebul niadagebze, 
daaxloebiT 300 mm atmosferuli naleqebis dros, Tu 
zafxulis ganmavlobaSi ise ganawilda, rom meti modio-
des yvavilobis periodSi (ivlisSi).  

cxrilSi 7.3.1 mocemulia mekartofileobis raionebi-
saTvis atmosferuli naleqebis uzrunvelyofa ivnis-iv-
lisis TveebSi. 
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cxrili 7.3.1 atmosferuli naleqebis (mm) uzrunvelyofa (%)  
                           ivniss-ivlisis ganmavlobaSi mekartofileobis  
                           warmoebis ZiriTad municipalitetebSi  

 

 
municipa- 
liteti 

u z r u n v e l y o f a, % 

 5 10 20 30 40 50 60 70 80 90 100 

axalcixe 190 170 150 140 130 130 120 110 100 80 40 

aspinZa 180 170 150 140 130 120 110 100 90 80 50 

ninowminda 330 300 240 220 200 180 170 150 130 110 90 

dmanisi 290 250 220 200 180 170 150 130 110 100 80 

duSeTi 250 240 210 190 180 160 140 130 110 90 70 

mestia 330 280 220 200 180 170 150 140 120 110 80 

TeTri- 
wyaro 

340 310 260 210 180 160 140 130 120 100 40 

TianeTi 360 330 290 260 230 200 170 150 130 110 70 

xaSuri 200 150 140 130 120 110 100 90 80 70 40 

dedoflis 
wyaro 

290 260 220 190 170 150 140 120 110 80 40 

java 300 280 240 220 200 190 170 160 140 110 80 

walka 270 250 230 210 190 170 160 150 130 100 60 

 
rogorc cxrilidan Cans, 50%-iT naleqebis jamis uz-

runvelyofa raionebis mixedviT meryeobs 110-200 mm far-
glebSi. 

kaxeTis teritoriaze vazis kultura teniT uzrun-
velyofilia vegetaciis pirvel periodSi (kvirtebis gax-
snidan yvavilobis dasasrulamde). am fazebs Soris saSua-
lod mSral da tenian wlebSi vazi ar moiTxovs morwyvas, 
mxolod gansakuTrebuli unaleqobis SemTxvevaSi SeiZ-
leba Catardes morwyva erTxel. vazis meore periodis ve-
getacia emTxveva gvalvebis periods. amitom saWiroa Ca-
tardes 3-4-jer morwyva. vazisaTvis meore periodi war-
moadgens gadamwyvets. maSasadame, rac metia teniT uz-
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runvelyofa, miT meti mosavali unda vivaraudoT da pi-
riqiT. 

savegetacio periodSi mcenaris nebismieri fazis gan-
viTarebisaTvis, mravalwliuri saSualo naleqebis jamis 
mixedviT, Sedgenilia naleqebis jamis dagrovebis uzrun-
velyofis nomograma (naxazi 7.3.2). 

 
naxazi 7.3.2 mravalwliuri naleqebis jamze (y) damokidebuli     

naleqebis dagroveba (x) 
 

mocemuli nomogramis mixedviT, SeiZleba ganisaz-
Rvros, Tu romel kalendarul vadaSi dagrovdeba Cven-
Tvis saintereso naleqebis jami (mm), saidanac gavigebT, 
Tu ramdenad iqneba uzrunvelyofili teniT mcenare. 

nomogramaze (nax. 7.3.2) magaliTisaTvis ganvsaz-
RvroT, Tu romel ricxvSi dagrovdeba saSualod 800 mm 
naleqi, sxvadasxva municipalitetSi. amisaTvis, ordina-
tis RerZidan, sadac aRniSnulia mravalwliuri naleqe-
bis jami mocemuli municipalitetisaTvis, gavavlebT ab-
scisTa RerZis paralelur xazs 800 mm naleqebis raode-
nobis dagrovebis mrudamde da gadakveTis wertilTan 
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vpoulobT Sesabamis TariRs. cxrilSi 7.3.2 mocemulia 
nomogramis mixedviT gansazRvris Sedegebi zogierTi mu-
nicipalitetisaTvis. 

  

cxrili 7.3.2 saSualo mravalwliuri naleqebis jami  
                           da 800 mm naleqebis dagrovebis TariRebi 

 

municipa- 
liteti 

 
naleqi (mm) 

 

800 mm naleqis 
dagrovebis TariRi 

ozurgeTi 2115 13.VI 
zugdidi 1616 12.VII 
lagodexi 1004 8.VIII 
soxumi 1478 3.VIII 
zestafoni 1190 15.IX 
tyibuli 1890 26.VI 
qeda 1558 10.VIII 
xoni 1646 15.VII 
xulo 1177 15.IX 

 

atmosferuli naleqebis uzrunvelyofis mizniT, mra-
valwliuri meteorologiuri dakvirvebaTa masalebis da-
muSavebis safuZvelze, adgenen savegetacio periodSi 20 
mm da met naleqian dReTa ricxvis uzrunvelyofis mruds 
(naxazi 7.3.3). 

 
naxazi  7.3.3   >10C-ze temperaturis periodSi >20 mm naleqian   

dReTa ricxvis uzrunvelyofis mrudi  
 

mrudis mixedviT, SeiZleba ganvsazRvroT, Tu ramden-
jer iqneba CvenTvis saintereso sasoflo-sameurneo 
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kulturebi 20 mm da meti naleqian RReTa ricxviT yovel 
10 da met weliwadSi uzrunvelyofili. gansazRvrisaT-
vis, unda vicodeT 20 mm da meti naleqian saSualo dReTa 

ricxvi 10C-iani temperaturis pirobebSi. ozurgeTSi igi 
Seadgens - 21, lagodexSi da zestafonSi - 10, qedaSi - 12, 
zugdidSi - 17, tyibulSi - 22, TelavSi da sagarejoSi - 9, 
TbilisSi - 5, xaragaulSi - 8. 
  magaliTisaTvis. ganvsazRvroT, lagodexis raionSi, 
Tu ramdenjer iqneba uzrunvelyofili 20 mm da meti na-
leqian dReTa ricxvi, dauSvaT 14. vpoulobT sxvaobas la-
godexis raionis saSualo naleqian dReTa ricxvsa da 14 
Soris, romelic Seadgens 4. abscisTa RerZidan marjvniv, 
sadac cifri oTxia aRniSnuli, aRvmarTavT vertikalur 
xazs mrudis gadakveTamde da vpoulobT Sesabamis 20%. 
maSasadame, 20 mm da meti naleqian dReTa ricxvi 14, moce-
mul raionSi uzrunvelyofili iqneba 10 weliwadSi 2-jer. 

 
 

7.4  naleqebis xelovnurad gazrda 

 
naleqebis xelovnurad gazrda damatebiTi wylis re-

sursebis miRebis saSualebaa, romelic Rrublebze aqti-
uri zemoqmedebiT xorcieldeba. am procesis xelovnur 
regulirebas maRali ekonomikuri efeqtis mocema SeuZ-
lia. naklebad tenian regionebSi naleqebis xelovnurad 
gazrda gansakuTrebiT mniSvnelovania, radgan igi dama-
tebiT tenis resurs warmoadgens sasoflo-sameurneo 
kulturebisaTvis. 

naleqwarmomqmneli procesebis mecnierulad dasa-
buTebuli pirveli gamokvlevebi t.berJeronisa da v.fin-
daizenis mier Catarebuli iqna 1930-iani wlebis Sua pe-
riodSi.  

mSrali yinulis da iodovani vercxliswylis (AgI) 
naleqwarmomqmnel procesebze efeqturi zemoqmedebis 
dadgenis Sedegad 1948 wlidan Rrublebze xelovnuri 
zemoqmedebis samuSaoebi daiwyo aSS-Si, italiaSi, saf-
rangeTSi, kanadaSi, avstraliaSi da sxva.   
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saqarTveloSi gasuli saukunis meore naxevridan 
hidrometeorologiaSi mkveTrad gaizarda interesi na-
leqwarmomqmneli procesebis Seswavlisadmi. 1953 wels 
geofizikis institutma daiwyo alaznis velze konveqci-
uri Rrublebis Seswavla, ramac safuZveli daudo set-
yvasTan brZolis samsaxuris Seqmnas. qvemo qarTlis te-
ritoriaze analogiuri samuSaoebi daiwyo hidrometeo-
rologiis institutis samecniero-meToduri xelmZRva-
nelobiT. 

zemoaRniSnuli operatiuli qvedanayofebi emsaxu-
reboda setyvasTan brZolis amocanas. 1970-iani wlebis 
dasawyisSi kaxeTSi Zlieri gvalvis dros maTi potencia-
li naleqTa xelovnuri gamowvevis saqmeSi epizodurad 
iqna gamoyenebuli. 

gasuli saukunis 80-ian wlebSi mniSvnelovani samuSa-
oebi tardeboda sionis wyalsacavis auzSi. kerZod, 
Rrublebze aqtiuri zemoqmedebiT xelovnurad iwvev-
dnen naleqebs wyalsacavSi, raTa wyali sagarejos raion-
Si arsebuli sarwyavi sistemebisaTvis miewodebinaT. fe-
na (St) da grovawvimis (Sc)  RrublebSi Setanili iqna sxva-
dasxva qimiuri nivTierebebi - reagentebi. naleqebis xe-
lovnurad gazrdis mizniT, uaryofiTi temperaturis pi-
robebSi, gadacivebul Rrublebze (nislze) zemoqmedeba 
xorcieldeba myari naxSirmJavas da yvela im nivTierebe-
bis gamoyenebiT, romelTa kristalebis syruqtura yinu-
lis kristalTa struqturis msgavsia (izomorfulia). 
kerZod, es aris  iodiani vercxli  (AgI) da iodiani tyvia 
(PbI2). Tbil Rrublebze (nislze) dadebiTi temperatu-
ris pirobebSi zemoqmedeba xorcieldeba RrublebSi hig-
roskopuli nivTierebebis an wylis msxvili wveTebis Se-
taniT. es procesi aCqarebs Rrublebisa da da nislis wve-
Tebis zrdas, rac iwvevs naleqebis gamoyofas. higrosko-
puli nawilakebiT haerSi naleqebis gaCena xdeba maSin, 
roca fardobiTi tenianoba 100% naklebi ar aris. nale-
qebis warmomqmneli procesebis ganviTareba Seferxdeba 
im SemTxvevaSi, rodesac Rrublebi wvril wveTebs didi 
raodenobiT Seicaven. 
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bunebriv pirobebSi naleqebis gamoyofa yvela Rrub-
lidan ar xdeba. maTSi damatebiTi nawilakebis Setana iw-
vevs kristaluri fazis zrdas, rac Rrublebis koloi-
duri mdgomareobis rRvevis da masSi naleqTa elemente-
bis warmoqmnis safuZveli xdeba, saidanac gamoiyofa na-
leqebis garkveuli raodenoba. RrublebSi mSrali yinu-
lis Setanis Sedegad temperatura iklebs, xolo Zlier 
gadacivebisas wylis orTqli gadajerdeba da warmoiq-
mneba yinulis kristalebi. aRniSnul kristalebze xdeba 
gadacivebuli wylis wveTebis Seyinva da damsxvileba. 
Rrublebis daSlis procesi ki iwyeba maTi naleqis saxiT 
gamoyofis Semdeg.  

iodovani vercxlis (AgI) Setana RrublebSi efeqtu-
ria -6°C temperaturis pirobebSi. RrublebSi sxva efeq-
turi nivTierebebis Setanisas mniSvnelovania maTi opti-
maluri dozis dacva. naleqebis xelovnurad zrda saSua-
lod 10-15% Seadgens. RrublebSi reagentebis Setana 
xorcieldeba dedamiwis zedapiridan TviTmfrinavebis 
da sxva saSualebebis gamoyenebiT. zemoaRniSnuli samu-
Saoebi warmatebiT mimdinareobs aSS-Si, israelSi, av-
straliaSi, meqsikaSi da sxva qveynebSi. miuxedavad miRe-
buli dadebiTi Sedegebisa, zogierTi sakiTxi damatebiT 
kvlevebs moiTxovs. mxedvelobaSia misaRebi iseTi gare-
moebebi, romlebic badebs kiTxvebs. kerZod, Rrublebze 
aqtiuri zemoqmedebiT, naleqebis xelovnuri gazrda mo-
cemul teritoriaze, xom ar gamoiwvevs momijnave teri-
toriebze naleqebis Semcirebas da a.S.   
 

 
7.5  Tovlis safaris mniSvneloba  

sasoflo-sameurneo kulturebisaTvis 
 

Tovlis safari warmoadgens niadagisaTvis produq-
tiuli tenis marags da iqceva mcenareebis wyliT momara-
gebis wyarod. klimatur pirobebze damokidebulebiT da 
Cawolis xasiaTiT, Tovlis safaris gavlena SeiZleba iyos 
dadebiTic da uaryofiTic. igi icavs niadags gadacivebi-
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sagan da Rrma gayinvisagan, aseve icavs mcenareebs, rom-
lebic imyofebian Tovlis qvemoT. amave dros xels uw-
yobs miwispira haeris fenis gacivebas. Tovls aqvs unari 
aireklos mzis radiaciis 70-80% meti, amitom misi zeda-
piri niadagis zedapirTan SedarebiT civia. Tovlis qve-
moT niadagis temperaturis meryeoba mcirea.  

cxrilSi 7.5.1 mocemulia monacemebi Tovlis safaris 
sxvadasxva siRrmis qveS temperaturis cvlilebis Sesa-
xeb. 

 
cxrili 7.5.1 niadagis zedapiris temperaturis  
                           damokidebuleba Tovlis safaris simaRleze 

 

Tovlis safaris simaRle (sm) 
temperatura 

2 7 15 18 65 

Tovlis safaris 
zedapirze 

-12 -17 -20 -22 -26 

niadagis zedapirze -8 -11 -5 -4 -2 

sxvaoba 4 6 15 18 24 

 
cxrilidan Cans, rom Tovlis safaris simaRlis mate-

basTan erTad matulobs sxvaoba mocemul temperaturebs 
Soris. 

Tovli aris mcenaris yinvisagan damcveli erTerTi 
saSualeba, amitom ar aris saSiSi, rodesac magaliTad, sa-
Semodgomo xorbali sakmao sisqis Tovlis feniT aris da-
faruli. Tovls yinvebis dros dacviTi mniSvneloba aqvs 
gansakuTrebiT saSemodgomo, mravalwliani balaxebis da 
kenkrovan-nayofiani kulturebisaTvis. 

cxrilSi 7.5.2 warmodgenilia Tovlis safaris simaR-
lis (sm) ganmeoradoba (%) saSemodgomo xorblis mwarmoe-
bel zogierT raionebSi, xolo cxrilSi 7.5.3 dReTa ric-
xvi Tovlis safarveliT, dekadebis mixedviT. 
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cxrili 7.5.2 Tovlis safaris simaRlis (sm) ganmeoradoba (%)      
saSemodgomo xorblis mwarmoebel zogierT raionSi 

 
cxrili 7.5.3 saSemodgomo xorblis zogierT mwarmoebel  
                           raionSi dReTa ricxvi Tovlis safariT  
                           (dekadebis mixedviT) 
 

XI XII I II III IV  
raioni 

3 1  2  3 1  2  3 1  2  3 1 2  3 1  2 

axmeta       3  5 4  3  2  3  2  
axalcixe  3  4  5 6 6  7 6  6  4  5     1  
axalqalaqi 4 5  7  8 10 9 10 9  8  7 8  6  5 2  1 
gori          3 4  5  6 6  4  3   
lagodexi        2  4 2  2  2 1  
Telavi          3  3  4   6 5  3  2 2  1  
sagarejo     3   4  4   5  5 3  3  4 2  
xaSuri     3   5  5   5  7 7  5  4 5  3  2  

  
cxrilSi moyvanili monacemebi miuTiTeben zamTarSi sa-
Semodgomo marcvleuli kulturebis Tovlis safariT 
uzrunvelyofaze da maT damakmayofileblad gamozam-

Trebaze, maSin roca temperatura daiwevs -20, -22C-mde 
da ufro dabla. 
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7.6  niadagis tenianobis da niadagis  
produqtiuli tenis gansazRvra 

  
mcenareebi sicocxlisaTvis Seucvlel faqtors, tens 

ZiriTadad niadagidan iReben. wylis orTqlis is nawili, 
romelic gadaitaneba haeris dinebis saSualebiT konti-
nentis siRrmeSi, moxvdeba Sesabamis pirobebSi, ganicdis 
kondensacias da modis niadagis zedapirze wvimis an Tov-
lis saxiT. am process wylis mcire brunvas uwodeben. 

wvimis garkveuli nawili Caedineba niadagis siRrmeSi, 
igi uerTdeba gruntis wylebs, xolo maTi saSualebiT 
xvdeba mdinareebsa da nakadulebSi, romlebic sabolood 
uerTdebian okeaneebs, tbebs, zRvebsa da sxva. am process 
wylis didi brunva ewodeba. maSasadame, bunebaSi ra rao-
denobiTac ar unda aorTqldes wyali asaorTqlebeli 
obieqtebis zedapiridan, TiTqmis imave raodenobiT ub-
rundeba dedamiwas wvimis, Tovlisa da sxva naleqis saxiT. 

niadagSi tenianobis nakleboba an siWarbe uaryofiT 
gavlenas axdens mcenareebze, amitom saWiroa misi normis 
dadgena. niadagSi tenis maragi damokidebulia niadagis 
struqturaze, tenis SeTvisebasa da gamtarianobaze, ae-
raciaze, tentevadobaze. teni gansakuTrebul mniSvnelo-
bas iZens mcenaris vegetaciis pirvel periodSi. niadagis 
tenianobis pirobebzea damokidebuli niadagis siTburi 
reJimi, romelic Tavis mxriv gavlenas axdens niadagSi 
mimdinare fizikur da qimiur procesebze. 

niadagSi teni cvalebadia drosa da sivrceSi da gan-
sxvavdeba klimaturi zonebis mixedviT. mosavlis formi-
rebis damokidebulebis dadgenas niadagis tenis maragze, 
mniSvneloba aqvs naTesebisa da nargavebis mdgomareobis 
SefasebisaTvis, agreTve agroteqnikuri RonisZiebebis 
efeqturobis gansazRvrisaTvis. 

niadagis tenis gansazRvrisaTvis iyeneben Termosta-
tul meTods. kerZod, niadagis nimuSs iReben yovel 10 sm 
fenaSi saWiro siRrmeze, romelic Tavsdeba aluminis saS-
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rob WiqebSi da iwoneba 0.1 gr-mde sizustiT. Semdeg aTav-

seben TermostatSi 100-150C temperaturis pirobebSi. 
niadagis nimuSebs aSroben manamde, sanam Wiqebis wona mo-
rigi awonis Semdeg ar aRemateba 0.1 gr. silnari niadage-
bis gamoSrobas Wirdeba 6-7 saaTi, xolo Tixnars 7-8 saa-
Ti. sveli da mSrali wonaTa sxvaobebis mixedviT, gamoian-
gariSeba niadagis tenianoba mSral wonasTan SedarebiT, 
Semdegi formuliT:  

W= %100
)(

2

21

P
PP 

 

 

sadac, W - niadagis tenianobaa (%), p1 - teniani niadagis 

wona, p2 - niadagis nimuSis wona gamoSrobis Semdeg.  

magaliTisaTvis. roca p1=40 gr., p2=30 gr., maSin p1=40-
30=10 gr., formulaSi CasmiT miviRebT: 
 

W =
30

10010 
=

30

1000
= 33.3% 

  
aRniSnuli meTodi ramdenadme rTuli da Sromateva-

dia. amitom, agrometeorologiur sadgurebze gamoiyene-
ba tenmzomebi - radiaqtiuri izotopebis gamoyenebiT. 
 niadagis produqtiuli teni. soflis meurneobis war-
moebisaTvis ZiriTadi mniSvneloba aqvs niadagis tenis im 
nawils, romelic misawvdomia sasoflo-sameurneo kul-
turebisaTvis da uzrunvelyofs mosavlis formirebas, 
romelsac produqtiul tens uwodeben. mcenareebisaTvis 
niadagSi arsebuli tenis maragi zogjer ar aris misaw-
vdomi. am dros garkveuli nawili Sekavebulia niadagis 
nawilakebis mier, ise rom igi aRemateba mcenaris mier 
fesvTa Sewovis Zalas da amitom mcenarisaTvis SeuTvise-
belia. niadagis im tenianobas, romlis drosac tenianobis 
deficiti mcenareTa ujredebSi ver aRsdgeba minimaluri 
transpiraciis pirobebSi, Wknobis tenianoba - `Wknobis 
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koeficienti” ewodeba. Tu niadagis tenis maragi tolia 
Wknobis koeficientisa, maSin mcenares ar SeuZlia norma-
lurad awarmoos zrda-ganviTareba da mosavlis formi-
reba. Wknobis tenianoba (Wknobis koeficienti) silnari 
niadagebisaTvis Seadgens daaxloebiT 1-3%, TixnarisaT-
vis 20%. 

sasoflo-sameurneo kulturebis wylis maragis piro-
bebis Sefaseba, romelTa zrda-ganviTareba mimdinareobs 
sxvadasxva tipis niadagebze, SeiZleba movaxdinoT mxo-
lod produqtiuli tenis maragis mixedviT. produqtiul 
tens, wylis fenis simaRliT gamosaxaven milimetrebSi, 
rac saSualebas iZleva misi maragi erTis mxriv Sevada-
roT wylis xarjvasTan (aorTqlebas), meores mxriv at-
mosferul naleqebTan, romelic aseve mm-Si izomeba. pro-
duqtiuli tenis raodenobis gamoangariSebisaTvis unda 
vicodeT niadagis moculobiTi wona. igi aris niadagis 
1sm3 wona, misi bunebrivi agebulebiT (dauSlelad). niada-
gis moculobiTi wona icvleba 1.3-1.8 g/sm3 farglebSi. ni-
adagi, rac ufro mdidaria neSompaliT da fxvieria, miT 
metia maTSi forebi da miT naklebia maTi moculobiTi 
wona. aseTi niadagebis moculobiTi wona SeiZleba Sead-
gendes 1.0 sm3.  

niadagis tenianobis procentebSi gamosaxuli maCve-
neblis gadasayvanad produqtiuli tenis mm-Si, gamoiye-
neba formula:  

 

Wpr= 0.1dh (W- k) 
 

sadac Wpr - produqtiuli tenis maragia (mm); 

d - niadagis moculobiTi wona (g/sm3);  

h - niadagis fenis sisqe (sm);  

W - niadagis tenianoba (niadagis absoluturi mSrali wo  
nidan %);  

k - Wknobis tenianoba (%);  
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0.1 - koeficienti wylis fenis simaRlis gadayvanisaTvis 
sm-dan mm-Si. 

magaliTisaTvis. goris agrometeorologiuri sadgu-
ris niadagi saSualo Tixnaria, misi moculobiTi wonaa 

d=1.25 g/sm3, Wknobis tenianoba k=8.2%, niadagis tenianoba 

(W) ganisazRvra 10 sm sisqis h fenaSi da Seadgina 15.6%. am 
mniSvnelobebis formulaSi CasmiT miiReba: 

 

W = 0.1×1.25×10(15.6 - 8.2)=9.2 mm 
 

Tu ganvsazRvravT niadagis produqtiul tenianobas 
yovel 10 sm fenaSi, SeiZleba gavigoT niadagis produqti-
uli tenis maragi saxnav fenaSi (0-20 sm, 0-30 sm, 0-40 sm da 
a.S.). amisaTvis unda Seikribos tenis maragis raodenoba 
calkeuli 10 sm-iani fenebis mixedviT (cxrili 7.6.1). 
 
cxrili 7.6.1 niadagis sxvadasxva fenisaTvis gansazRvruli  
                           produqtiuli tenis sidideebi  

 

 
siRrmis fena (sm) 

 
produqtiuli teni (mm) 

0-10 18.2 

10-20 18.6 

20-30 18.9 

30-40 19.7 

40-50 20.5 

50-60 21.8 

60-70 22.6 

70-80 23.4 

80-90 23.8 

90-100 24.1 
 

magaliTisaTvis. Tu gansazRvruli gvaqvs produqti-
uli tenis maragi yovel 10 sm fenaSi, SegviZlia Sevkri-
boT tenis raodenobebi 0-dan 10 sm-mde da 10 sm-dan 20 sm-
mde siRrmis fenebSi. miviRebT saxnav fenaSi (0-20 sm) nia-
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dagis produqtiuli tenis marags 36.8 mm (18.2+18.6=36.8). 
analogiurad Seikribeba da miviRebT produqtiuli te-
nis marags 0-30 sm, 0-40 sm da a.S. siRrmis fenebSi (cxrili 
7.6.1). agrometeorologiaSi gamoyenebuli meTodikis Ta-
naxmad, tenis maragis Sefaseba, sasoflo-sameurneo far-
Tobebze ganisazRvreba milimetrebSi (mm). 

 

 kiTxvebi TviTSemowmebisaTvis 

 

1. ra da ra saxis naleqebi warmoiqmneba atmosferoSi? 
2. romeli naleqebi warmoiqmneba dedamiwis zedapirze? 
3. rogoria naleqebis dReRamuri da wliuri msvleloba? 
4. ra erTeulebSi izomeba mosuli naleqebis raodenoba 

da romel xelsawyoebs iyeneben gazomvebisaTvis? 
5. rogoria  sasoflo-sameurneo kulturebis moTxovni-

leba naleqebiT uzrunvelyofis mimarT? 
6. rogor ganisazRvreba naleqebiT uzrunvelyofa no-

mogramis mixedviT? 
7. mrudis mixedviT, rogor ganisazRvreba Tu ramdenjer 

iqneba sasoflo-sameurneo kultura 20 mm da meti na-
leqian RReTa ricxviT yovel 10 da met weliwadSi uz-
runvelyofili? 

8. ratom da rogor xdeba naleqebis xelovnurad gazrda? 
9. ra mniSvneloba aqvs Tovlis safars mcenareebisaTvis? 
10.  rogor ganisazRvreba niadagis tenianoba da produq-

tiuli tenis maragi? 
11.  ras ewodeba `Wknobis koeficienti~ da `produqtiuli 

teni~?   
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Tavi VIII 

 

qari 

 

8.1  qari da misi warmoqmnis meqanizmi 
 

haeris masebis aCqarebul moZraobas horizontaluri 
an naxevrad horizontaluri mimarTulebiT qars uwode-
ben. temperaturaTa sxvaoba ekvatorsa da polusebs So-
ris, romelic am mxareebSi apirobebs atmosferul wne-
vebs, saxeldobr, polusebze udidess, xolo ekvatorze 
umciress, ZiriTadi mizezia atmosferos didi masStabiT 
cirkulaciisa. atmosferoSi wneva cvalebadobs ara mxo-
lod horizontaluri mimarTulebiT, aramed vertikalu-
ri mimarTulebiTac. haeris masebis gadaadgileba SeiZle-
ba moxdes vertikalurad, rogorc aRmavali, ise daRmava-
li mimarTulebiT da maT konveqtur denebs uwodeben. ha-
eris masebi moZraoben, maRali wnevis aredan dabali wne-
vis aresaken da igi mimdinareobs manamde, sanam maT Soris 
Tanabari atmosferuli wneva ar damyardeba. atmosferu-
li wnevis araTanabroba dedamiwis zedapirze or wertils 
Soris, warmoqmnis barometruli gradientis Zalas, ro-
melsac moZraobaSi mohyavs haeri. atmosferuli wnevis 

cvlilebas, meridianis 1C-is manZilze, barometrul 
gradients uwodeben. ramdenadac metia barometruli 
gradienti, miT metia qaris siCqare. qari xasiaTdeba mi-
marTulebiT da siCqariT. qaris mimarTuleba horizon-
tis is mxarea, saidanac haeris masa moZraobs. Tu haeris 
masa aRmosavleTidan moZraobs, mas aRmosavleTis qars 
uwodeben, Tu dasavleTidan dasavleTis qars da a.S. 

qaris mimarTuleba ganisazRvreba horizontis 16 
rumbis mixedviT (naxazi 8.1.1). 
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naxazi 8.1.1 horizontis rumbebis ganawileba 

   
qaris siCqare aris is manZili, romelsac haeris masa 

drois erTeulSi gaivlis. igi izomeba m/wm-Si an km/sT-Si.  
qaris moZraobis dawyebis momentSi aRiZvreba axali 

Zalebi, romlebic sagrZnob gavlenas axdenen moZravi hae-
ris masebis xasiaTze, rogorc siCqaris, ise mimarTulebis 
mixedviT. qaris moZraobis dawyebis momentSi aRiZvreba 
Semdegi Zalebi:  

 barometruli gradientis Zala;  

 dedamiwis brunvis gadamxreli Zala;  

 xaxunis Zala;  

 centridanuli Zala.  
dedamiwis brunviT gamowveuli gadamxreli Zala da-

mokidebulia, RerZis garSemo dedamiwis brunvis siCqare-
ze, igi mudmivmoqmedi faqtoria. am Zalis moqmedebiT 
mdinareebi ixrebian marjvniv an marcxniv, ris gamoc aSka-
rad SeimCneva maTi napiris mudmivi gamorecxvis niSnebic.  

xaxunis Zala moqmedebs qaris moZraobis sawinaaRmde-
go mimarTulebiT da misi sidide qaris siCqaris pirda-
pirproporciulia. es Zala warmoadgens garegani da Sina-



 181 

gani xaxunis Zalebis jams. haeris moZravi masebis xaxuni 
dedamiwis zedapirze aRZravs garegani xaxunis Zalas, xo-
lo moZravi haeris masebis urTierTSexeba iwvevs Sinagani 
xaxunis Zalas. xaxunis Zala gacilebiT metia mTian dase-
ril adgilebSi, vidre baris pirobebSi. zRvis zedapirze 
xaxunis Zala xmeleTis zedapirTan SedarebiT, daaxloe-
biT 4-jer mcirea. 

centridanuli Zala dedamiwis brunviT gamowveuli 
Zalis msgavsia da aZlierebs mas, ris gamoc qaris gradien-
tidan gadaxris kuTxes adidebs. igi haeris masebis gada-
adgilebis mrudxazovani traeqtoriis mimarTulebis Sem-
TxvevaSi, moqmedebas iwyebs haeris nawilebze. centrida-
nuli Zala mimarTulia brunvis radiusis mimarTulebiT 
centridan gareT. 

daxasiaTebuli qaris mamoZravebeli Zalebi, saboloo 
jamSi apirobeben dedamiwis zedapirze haerovani garsis, 
rogorc mTliani moZravi sistemis rTul cirkulacias 
(naxazi 8.1.2). 
 

 
 

naxazi 8.1.2 atmosferos rTuli cirkulacia 
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Tu dauSvebT, rom dedamiwa Tavis RerZis garSemo ar 
brunavs, maSin atmosferos cirkulacia sruliad martiv 
saxes miiRebs (naxazi 8.1.3). 

 

 
 

naxazi 8.1.3 atmosferos martivi cirkulacia 

 
dedamiwis mimdebare haeris fenaSi adgili eqneba civi ha-
eris masebis dinebas polusebidan ekvatorisaken, xolo 
atmosferos maRal fenebSi Tbili haeris masebis moZrao-
bas ekvatoridan polusebisaken. 

qaris siCqaris araTanabari rxeva ZiriTad nakadebSi, 
anu misi xanmokled, ramodenime wamiT gaZliereba cnobi-
lia, rogorc qaris daqrolva. igi warmoiqmneba uecrad, 
qaris gaZlierebiT da Semdeg sustdeba, rac gamowveulia 
misi uswormasworo zedapiris gadalaxviT. aseTi efeqti 
sustad aris gamoxatuli zRvebze da dablob adgilebSi. 
aRniSnuli procesi gansxvavdeba grigalisagan (Skvali), 
romlis drosac adgili aqvs qaris siCqaris uecar gadi-
debas, rac ramodenime wuTis ganmavlobaSi grZeldeba. qa-
ris daqrolvisgan gansxvavebiT misi warmoqmnis mizezi ar 
SeqmnaSi, aris raime meqanikuri moqmedebis Sedegi, rogo-
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ric magaliTad, orografiulo efeqtia. igi ZiriTadad 
dakvSirebulia civi frontis zonaSi Zlier Weqa-quxil-
Tan.  

unda aRiniSnos, rom qaris nakadebs mniSvnelovani ro-
li aqvs iseTi atmosferul movlenebSi, rogoricaa cik-
lonebi da anticiklonebi. aseve, aqtiuria maTi roli at-
mosferuli frontebis gadaadgilebasa da gaaqtiurebaSi. 

 
 

8.2  qaris saxeebi da maTi daxasiaTeba 
 

qarebi didi masStabebiT ZiriTadad qrian zRvebsa da 
okeaneebze, magram vrceldebian rogorc sanapiro zol-
Si, aseve Rrmad xmeleTze. am qarebs umTavresad ekuTvni-
an pasatebi da musonebi. 

pasatebi - warmoiqmnebian dedamiwis ekvatorul na-
wilSi, mzis radiaciis Tanabari moqmedebis Sedegad, aqvT 
mudmivi mimarTuleba. pasatebis areSi umetesad mowmen-
dili amindia, misi saSualo siCqarea 6-8 m/wm. 

musonebi - sityva `musoni~ arabuli warmoSobisaa da 
niSnavs `sezons~. tipiuri musonebi indoeTis da samxreT 
aziuria, xolo naklebad gamoxatuli damaxasiaTebelia 
Cr. avstraliaSi, aRmosavleT, dasavleT da samxreT afri-
kaSi, aseve Cr. da samxreT amerikaSi. is sezonuri, mdgradi 
da erTi mimarTulebiT mqrolavi qaria da warmoiqmneba 
xmeleTisa da zRvis (an okeanis) araTanabari gaTbobis ga-
mo. zRvis zedapirTan SedarebiT, zafxulobiT xmeleTi 
ufro metad Tbeba, rac xmeleTze amcirebs atmosferul 
wnevas. amis Sedegad aRiZvreba barometruli gradienti, 
mimarTuli zRvidan xmeleTisaken da musoni zRvidan xme-
leTisaken qris. zamTarSi Sebrunebul process aqvs adgi-
li. xmeleTi zRvaze metad civdeba, amitom barometruli 
gradienti mimarTulia xmeleTidan zRvisaken. aseT Sem-
TxvevaSi musoni xmeleTidan zRvisaken qris. musonebi pe-
riodulad icvlian mimarTulebas, zafxulobiT qrian 
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zRvidan xmeleTisaken da maT zafxulis musons uwodeben, 
xolo zamTrobiT xmeleTidan zRvisaken da maT zamTris 
musonebs uwodeben. 

adgilobrivi qarebi - iseTi qarebia, romlebic adgi-
lobrivad warmoiqmnebian da iZenen damaxasiaTebel tipi-
ur Tvisebebs, adgilis fizikur-geografiuli pirobebis 
zegavleniT. 

adgilobriv qarebs ekuTvnis: 1. brizebi; 2. mTa-baris; 
3. tye-velis; 4. fioni; 5. bora; 6. baqos nordi da a.S. isini 
iyofian or tipad: perioduli da araperioduli. perio-
duli qarebia: brizebi, mTa-baris, tye-velis da sxva, isini 
kanonzomierad icvian Tavis mimarTulebas. araperiodu-
li qarebia: fioni, bora, baqos nordi da a.S. 

perioduli qarebis warmoqmnis ZiriTadi mizezia Ter-
muli cirkulacia, romelic gamowveulia mzis sxivebisa-
gan dedamiwis zedapiris araTanabari gaTbobiT. dRisiT 
xmeleTi mzis sxivebisagan ufro metad Tbeba, vidre zRva. 
amis ZiriTadi mizezia zRvisa da xmeleTis Tbotevadoba-
Ta didi sxvaoba. rogorc cnobilia, wylis Tbotevadoba 
gacilebiT metia, vidre xmeleTis. dRisiT, xmeleTze hae-
ris temperatura metia, vidre zRvaze. amis gamo, haeri 
xmeleTze gaTbobis Sedegad farTovdeba, zeviT iwevs da 
qari dRisiT qrolas iwyebs wylidan xmeleTisaken, rasac 
zRvis brizi ewodeba. 

Ramis sanapiro qari, e.i. brizi, piriqiT - xmeleTidan 
zRvisaken qris. amis mizezi, is aris, rom RamiT xmeleTi 
ufro metad civdeba, vidre zRva. es iwvevs sawinaaRmdego 
gradientis gaCenas, romelic mimarTulia xmeleTidan 
zRvisaken. amis gamo, dedamiwis mimdebare haeris fenaSi 
aRiZvreba qari, romelic RamiT qris xmeleTidan zRvisa-
ken. mas xmeleTis brizi ewodeba. SeiZleba iTqvas, rom 
brizebi aris dReRamuri da ara sezonuri qarebi, romle-
bic vrceldeba mxolod grZel sanapiro zolze (sur. 
8.2.1). 
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a - dRisiT gamTbari sanapirosken qris - dRis anu zRvis brizi; 
b - RamiT gagrilebuli sanapirodan qris zRvisken - Ramis anu  

xmeleTis brizi 
sur. 8.2.1 brizebi 

 
brizebis cirkulaciaSi CarTulia 600 m-mde sisqis at-

mosferos fena. igi horizontalurad SeiZleba gavrcel-
des sanapiro zolis 25-30 km-mde, xolo xolo xmeleTis 
siRrmeSi 3-5 km-mde. brizebi intensiurad SeimCneva maiss-
ivnisis TveebSi, rodesac zRva SedarebiT civia, xolo 
xmeleTi Zlier xurdeba. misi siCqarea 6-7m/wm, calkeul 
SemTxvevebSi 11 m/wm. 

mTa-baris qarebs axasiaTebs dReRamis periodi dRi-
siT qrian baridan mTebisaken, xolo RamiT piriqiT. mTa-
baris qarebi umTavresad ganviTarebulia mTagorian mxa-
reSi, zafxulobiT, mowmendil dReebSi. zamTrobiT isini 
SedarebiT sustad moqmedeben, maTi warmoqmnis mizezi 
aris haeris araTanabari gaTboba mTasa da barSi. dRisiT, 
mTis ferdobebis gaswvriv haeri ufro Tbeba, vidre imave 
simaRleze Tavisufal atmosferoSi. es iwvevs haeris aR-
maval moZraobas mTis ferdobebis gaswvriv - dablobidan 

mTisaken (sur. 8.2.2 ). 
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sur. 8.2.2  mTa-baris qari 

 
RamiT ferdobebis gaciveba iwvevs mimdebare haeris 

gacivebasac. es ukanaskneli ki, rogorc mkvrivi da mZime, 
dinebas iwyebs ferdobebidan dablobisaken. aseT movle-
nebs adgili aqvs wynar, mowmendil amindSi, rodesac myar-
deba temperaturuli inversiebi miwis mimdebare haeris 
fenaSi. 

tye-velis qarebi mkveTrad gamoxatulia zafxulo-
biT. dRisiT qrian tyidan velisaken, xolo RamiT piriqiT 
tye-velis qarebis warmoqmnis mizezi Semdegia: dRisiT ha-
eri tyeSi ufro grilia, vidre axlomdebare velze, amis 
gamo barometruli wonasworoba irRveva, myardeba mcire 
barometruli gradienti, romelic dRisiT miemarTeba 
tyidan velisaken. amitom qaric iwyebs qrolas tyidan ve-
lisaken, xolo RamiT piriqiT (sur. 8.2.3). 
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sur. 8.2.3  tye-velis qari 

 

fioni - warmoiqmneba teniani haeris mier maRali mTis 
qedis gadalaxvisas da amitom damaxasiaTebelia mTiani 

mxareebisaTvis (sur. 8.2.4). 
 

 
sur. 8.2.4 fioni 

 
fioni gansakuTrebiT xSirad qris quTaisis midamoeb-

Si da kolxeTis dablobze. aq gavrcelebulia sami saxis 
fioni: 1. mZlavri, 2. zomieri, 3. susti. igi saziano qaria, 
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mas moaqvs mSrali da cxeli haeri da iwvevs atmosferul 
gvalvas, aZlierebs niadagis gamoSrobas. 2-3 dRis ganmav-
lobaSi aseTi qaris Sedegad mcenareebis foTlebi Wkneba, 
xmeba da  iwyebs cvenas. mZlavri fioni SedarebiT iSvia-
Tia. mas dasavleT saqarTveloSi `zena” qars uwodeben. 
igi qris wlis yvela periodSi, ufro xSirad zamTarSi. 

bora - adgilobrivi qaria. mas civi haeri moaqvs xme-
leTis gacivebuli adgilebidan SedarebiT Tbili zRvisa-
ken (sur. 8.2.5).  

 

 
sur. 8.2.5 bora 

 
bora moZraoba uxdeba cicabo ferdobze, iseTi daR-

mavali siCqariT, rom sinamdvileSi `qarTvardnils” war-
moadgens. bora qris Savi zRvis sanapiroze. 

 
 

8.3  reliefis, mcenareebis gavlena qarze da misi 
mniSvneloba soflis meurneobaSi 

 

reliefi gavlenas axdens qarze, radgan yoveli wina-
aRmdegoba cvlis mis, rogorc mimarTulebas, ise siCqa-
res. mTis wverze igi aRwevs udides siCqares, xolo misi 
gadalaxvis Semdeg eSveba dabla, ganicdis daSlas da war-
moiqmneba qaris wyvetili dineba. dedamiwis zedapiris us-
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wormasworoba, goraki, borcvi da sxva saxis winaaRmdego-
bebi haeris nakadebis sagrZnob cvlilebas iwvevs, rasac 
qaris nakadTa deformacias uwodeben. qaris mier borcvis 
gadalaxvis Semdeg haeris nakadi eSveba vakeze, iSleba, e.i. 
xdeba nakadTa divergencia, rac iwvevs vakeze qaris siCqa-
ris ramdenadme Sesustdebas. im SemTxvevaSi, rodesac 
ferdobis gadalaxvis dros qari moxvdeba amoRrmavebul 
adgilSi, am ukanasknelSi warmoiqmneba korianteli, rac 
sazianoa naTesebisaTvis. amitom mindorsacavi tyis zoli 
ise unda gaSendes, rom mis mier aRZrulma turbulentur-
ma moZraobam sagrZnoblad Seamciros qaris siCqare da 
amave dros mcenareebi daicvas korianteluri dinebisa-
gan. ramdenadac ufro uaxlovdeba qari tyes, imdenad 
neldeba misi siCqare, rac SesamCnevi xdeba xeebis 2-4 m si-
maRlidan. haeris masebis nawili tyeSi SeiWreba, umetesi 
nawili ki zeviT adis, Semdeg Zirs daeSveba da isev Senele-
buli tempiT iwyebs moZraobas. tyeSi qaris siCqare Tan-
daTan klebulobs da bolos qaris nakadi wydeba.  

tyis gavlena qaris siCqareze icvleba tyis simaRlis 
Sesabamisad, rac damokidebulia mcenareebis jiSobriv 
Semadgenlobaze, simaRlesa da siganeze, varjis Sekru-
lobasa da tyis sixSireze. 

mindorsacavi tyis zolis moqmedebiT Zlier mcirde-
ba qaris siCqare, rac imiT aixsneba, rom haeris dineba 
tyis zolis moqmedebiT nawildeba mcire koriantelebad, 
es ki sabolood amcirebs qaris mTavari dinebis Zalas. qa-
ris Zala, xaxunis gamo foTlebze, totebze da Reroebze 
tyeSi sustdeba. qari sustdeba agreTve, haeris masebis 
uSualo dajaxebiT tyis masivze. qaris gabatonebuli mi-
marTulebis winaswari dazusteba gvexmareba mindorsaca-
vi tyis zolebis sworad gaSenebaSi, eroziis winaRmdeg 
brZolaSi. igi warmoadgens udides, dauSretel da mud-
mivmoqmed wyaros. qari xels uwyobs haeris masebis erTma-
neTSi Serevas, romlis meSveobiTac SenarCunebulia at-
mosferos gazebis Tanabari Semadgenloba. mas teniani ha-
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eri gadaaqvs okeaneebidan, zRvebidan xmeleTis siRrmeSi, 
rac iwvevs haeris datenianebas misi moqmedebis zonaSi. 
aRniSnul zonaSi mcenare uzrunvelyofilia teniani hae-
riT. zomieri qari (4-5 m/wm) xels uwyobs mcenareTa urTi-
erTdamtvervas, Teslebis Sor manZilze gadatanas da 
sxva. 

qari energiis iseTi wyaroa, romlis daxmarebiTac 
moZraobaSi modian specialuri Zravebi, romlebic xSirad 
gamoiyeneba soflis meurneobaSi (sur. 8.3.1).  

 

 
sur. 8.3.1 qaris turbina 

 

 qaris turbinis mTavari daniSnulebaa qaris ZaliT 
energiis gamomuSaveba, romelic soflis meurneobis 
TvalsazrisiT gamoiyeneba xorblis, saneleblebis da a.S. 
dasafqvavad. qaris energiis gamoyenebis dadebiTi mxaree-
bia is, rom igi ar abinZurebs garemo, ganaxlebadi energi-
is wyaroebs Soris yvelaze iafia. Tumca uaryofiTi mxa-
reebic gaaCnia, kerZod: qari arastabiluria, qaris eleq-
trosadguri xmauriania da ikavebs did farTobs, zians 
ayenebs frinvelebs, aferxebs tele-radio signalebs. igi 
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aqtiurad gamoiyeneba germaniaSi, espanetSi, aSS-Si da sxva 
qveynebSi. 

qaris uaryofiTi moqmedeba gamoixateba imaSi, rom igi 
aZlierebs wylis aorTqlebas niadagidan da aSrobs mas, 
iwvevs niadagebis erozias, mcenareTa Wknobas. Zlieri qa-
rebi (15 m/wm da meti) iwvevs nagebobebis ngrevas, mtvrian 
qarbuqs, naTesebis Cawolas da a.S. monacemebi qaris re-
Jimze gamoiyeneba samrewvelo obieqtebis daproeqtebis 
dros, axali qalaqebisa da dasaxlebuli punqtebis, sac-
xovrebeli da sazogadoebrivi Senobebis dagegmarebisas 
da sxva. 

 
 

8.4  qarTa sqemis ageba da qaris  
gamzomi xelsawyoebi  

 
mindorsacavi tyis zolebis gaSenebis dros mniSvne-

lovania qaris mimarTulebisa da siCqaris grafikulad 
gamosaxva. qaris mimarTuleba wlis ganmavlobaSi mocemu-
li adgilisaTvis metad cvalebadia. Cveulebriv, aRiniS-
neba qaris sxvadasxva mimarTuleba, magram am mimarTule-
bidan zogjer erTi da igive mimarTulebis rumbis qari 
meordeba xSirad, xolo zogjer iSviaTad. am ganmeorado-
bis SeswavlisaTvis aigeba grafiki, romelsac qarTa sqe-
mas uwodeben.  

qarTa sqema es aris grafikuli gamosaxva qaris mimar-
Tulebis ganmeoreadobisaTvis Tvis, sezonis an wlis mi-
xedviT. am grafikis agebisaTvis erTi wertilidan gayavT 
8 swori xazi. TiToeuli xazi Seesabameba garkveuli rum-
bis saxelwodebas - C, Cd da a.S. yovel xazze erTi da igive 
masStabiT moizomeba mocemuli periodis Sesabamisi rum-
bis ganmeoreadobis SemTxvevaTa ricxvi. xazebze datani-
li wertilis boloebs SeaerTeben uwyveti xaziT. im rum-
bze, romelzedac datanili iqneba SemTxvevaTa ricxvis 
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umetesi raodenoba, mianiSnebs gabatonebuli qaris mimar-
Tulebaze (naxazi 8.4.1). 

 

 
naxazi 8.4.1 qarTa sqema 

 
qarTa sqemis agebisaTvis mravalwliuri dakvirvebe-

bis saSualo Sedegebs da maT ganmeoradobas gamoxataven 
procentebSi (cxrili 8.4.1). 
 
cxrili 8.4.1 qaris ganmeoradoba (%) da saSualo siCqare (m/wm) 
                           rumbebis mixedviT 

 

rumbebi C Ca a sa s sd d Cd 

ganmeoradoba 
(%) 

5 7 35 11 16 20 20 18 

qaris saSualo 
siCqare (m/wm) 

2 10 8 5 10 11 7 7 

 
amave sqemis TiToeul xazze SeiZleba moizomos Sesa-

bamisi rumbis qaris saSualo siCqare. am monakveTebis bo-
loebsac aerTeben wyvetili xaziT da miiReba qaris saSu-
alo siCqareTa sqema mocemuli adgilisaTvis. 
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qaris mimarTulebisa da siCqaris ZiriTadi gasazomi 
xelsawyoebia: flugeri, xelis anemometri da anemorum-
bometri (sur. 8.4.1).  

 

                 
          flugeri                         xelis anemometri                  anemorumbometri 
 

sur. 8.4.1 qaris mimarTulebisa da siCqaris gasazomi  
                    xelsawyoebi 

 
flugeri - qaris mimarTulebisa da siCqaris gavrce-

lebuli gasazomi xelsawyoa;  
xelis anemometri - gamoiyeneba drois romelime mo-

nakveTSi qaris saSualo siCqaris gasazomad;  
anemorumbometri - distanciuri xelsawyoa. igi gamo-

iyeneba saSualo da uecari (uSualo) maqsimaluri qaris 
siCqaris da mimarTulebis gazomvisaTvis. 

 
 

8.5  tornado 
 

 tornado erTerTi yvelaze saSiSi bunebrivi movle-
naa. igi yvela saxeobis Stormebidan yvelaze Zlieria, ro-
melsac ukiduresad damagreveli Zala gaaCnia. yvelaze 
xSirad tornado, Tavisi damangreveli ZaliT gvxvdeba 
amerikaSi. Tumca, igi warmoiqmneba sxva qveynebSic, ker-
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Zod, safrangeTSi, kanadaSi, avstraliaSi, indoeTSi, ru-
seTSi, CineTSi da iaponiaSi.  
 tornados Casaxva xdeba iq, sadac haeris masebi, rom-
lebsac gaaCniaT gansxvavebuli temperatura, tenianoba 
da simkvrive urTierTmoqmedeben frontalur zonaSi 
(sur. 8.5.1).  

 
sur. 8.5.1  tornado 

 
 SedarebiT civi haeris masebi SeiWreba Tbili haeris 
qveS da gandevnis mas maRla. igi gadaadgildeba imdenad 
swrafad, rom misi ena aRmoCndeba niadagis zedapiridan 
300-600 m simaRleze frontis win, radgan civi haeris moZ-
raoba niadagis zedapirze Seferxebulia xaxunis moqmede-
biT. aqedan gamomdinare, mSrali da civi haeris masebis 
didi moculoba gabatondeba Tbil da tenian haerze ram-
denime kilometriT civi frontis win. Tu am dros aRiniS-
neba Zlieri qari, maSin civi haeris Sereva Tbil, tenian 
haerTan Zlierdeba, ris Sedegadac centrSi dabali wne-
viT warmoiqmneba agrigaleba. igi Rrmavdeba da gardaiq-
mneba Zlierad mbrunav Zabrisebr qariSxlad, romelic sa-
aTis sawinaaRmdego mimarTulebiT brunavs. radgan hae-
ris masebis aseTi Sereva iwvevs Weqa-quxils, amitom tor-
nadoc am TvisebebiT xasiaTdeba. qariSxliani Rrubeli 
asrulebs `mtversasrutis~ rols, romelic Seiwovs maR-
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la mtvers, sxvadasxva nawilakebs, myar sagnebs, natexebs 
da sxva. wvimasTan erTad mtvris nawilakebi, natexebi 
Rrubels aZleven muq Seferilobas. tornados gadaadgi-
lebis sigrZe 15 km-dan 65 km-mdea, iSiaT SemTxvevaSi - 500 
kilometramde, xolo saSualo sigane - 400 m. tornado 
dReRamis ganmavlobaSi SeiZleba nebismier dros ganvi-
Tardes, umetesad warmoiqmneba maSin, rodesac dedamiwis 
zedapiri mzisgan Zlier aris gadaxurebuli, SuadRis 3 
saaTidan 7 saaTs Soris. tornados sxva nebismier Stor-
mebTan SedarebiT axasiaTebs Zlieri qarebi. arsebobs mo-
nacemebi horizontaluri nakadebis miaxloebiTi siCqa-
ris Sesaxeb, romelic aRwevs 220 m/wm. tornados saSiSi 
moZraobis siCqarea 250-320 km/sT.  
 tornado xmeleTze warmoiqmneba, magram swrafi 
mbrunavi qarebis msgavsi svetebi SeiZleba Tbili wylis 
masivebis Tavzec warmoiqmnas. am movlenas wylis smerCi 
ewodeba (sur. 8.5.2). 

 
sur. 8.5.2  wylis smerCi 

 
wylis smerCi ufro mcire masStabisaa vidre tornado. mi-
uxedavad imisa, rom wylis smerCi ufro sustia, misi siC-
qare SeiZleba aRwevdes 150 km/sT. 
 Zalian saxifaTo Stormebi, rogoricaa tornado da 
Zlieri Weqa-quxili warmoiqmnebian uecrad, SezRudul 
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teritoriebze. amitom, maTi winaswari prognozireba gaZ-
nelebulia. aseT SemTxvevaSi tornados prognozireba 
dakavSirebulia im lokaciebis dadgenasTan, sadac Seim-
Cneva misi warmoqmnis xelSemwyobi pirobebi. tornados 
warmoqmnamde dRe mcxunvare mziT, samxreTis qariT da 
elWeqis RrublebiT xasiaTdeba. Rrubelis Seferiloba 
xSirad momwvano-moSavoa. mis warmoqmnas win uswrebs Tqe-
Si wvima, xSirad setyva. tornados damangreveli Zalis 
erTerTi mizezi wnevaTa sxvaobaa, romelic warmoiqmneba 
misi gavlis dros mocemul adgilze. tornados gavlis 
dros wneva mkveTrad ecema da SenobaSi arsebulis haeri 
cdilobs gareT gamosvlas, rac gaaTanabrebda wnevebs, 
swored am dros xdeba fanjrebis cvena da Senobis ngreva. 
tornados winaswari gafrTilebisaTvis SemuSavebuli 
sistemis erTerTi saxea radiolokatoruli sadgurebis 
operatiuli momsaxureba.   

 
 

 kiTxvebi TviTSemowmebisaTvis 

 
1. ra aris qari da raSi mdgomareobs misi warmoqmnis meqa-

nizmi? 
2. romeli Zalebi aRiZvreba qaris moZraobis dawyebisas? 
3. ras uwodeben qaris daqrolvas?  
4. romeli qarebia sezonuri, adgilobrivi da ra Tvisebe-

biT xasiaTdebian isini? 
5. rogoria reliefis da mcenareebis gavlena qarze? 
6. ra dadebiTi da uaryofiTi mxareebi aqvs qars soflis 

meurneobisaTvis? 
7. rogor xdeba qarTa sqemis ageba da ra praqtikuli da-

niSnuleba aqvs soflis meurneobaSi? 
8. romeli xelsawyoebiT izomeba qaris mimarTuleba da 

siCqare?  
9. rogoria tornadosa da wylis smerCis warmoqmnis  pi-

robebi? 
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Tavi IX 

 

soflis meurneobisaTvis saSiSi 

meteorologiuri movlenebi 

 
9.1  wayinvebis tipebi da  

maTi warmoqmnis pirobebi 
 

meteorologiur faqtorebs SeuZliaT didi zarali 
miayenon soflis meurneobas. aseT SemTxvevaSi, maT mia-
kuTvneben saSiS meteorologiur movlenebs, romelTagan 
ZiriTadia: wayinvebi, gvalvebi, setyva, TqeSi (Tavsxma) 
wvimebi, xolo zamTarSi - Zlieri yinvebi, lipyinuli da 
zogierTi sxva movlenebi, romlebic ganpirobebulia 
Tovlis safarvelis didxans CawoliT. 

wayinvebs uwodeben haeris minimaluri temperaturis 

an niadagis moqmed zedapirze 0C-mde da dabla dawevas, 
wlis SedarebiT Tbil periodSi (gazafxuli, Semodgoma). 
maTi warmoqmnis procesebis mimdinareobiT da amindis pi-
robebis gaTvaliswinebiT arsebobs wayinvebis sami tipi: 

1. adveqciuri wayinva, romlic warmoiqmneba civi hae-
ris talRebis (adveqciis) SemoWris Sedegad da grZelde-
ba erTi an ramdenime dReRamis ganmavlobaSi. am dros mim-

dinareobs haeris temperaturis daweva 0C-ze dabla da 
SeiZleba moicvas Zalze didi teritoria. 

2. radiaciuli wayinva, romelic ganpirobebulia nia-
dagis moqmedi zedapiris intensiuri gadacivebiT (gamos-
xivebiT). igi mimdinareobs RamiT mowmendil amindSi da 
atarebs lokalur xasiaTs. maTi siZliere da intensiuro-
ba damokidebulia reliefis formaze, niadagis zedapiris 
mdgomareobaze, niadagisa da haeris tenianobaze da sxva 
adgilobriv pirobebze. am tipis wayinvebi iwyeba RamiT da 

maqsimalur intensivobas aRwevs (temperatura -3C, iSvi-

aT SemTxvevaSi -5, -6C) mzis amosvlisas. Tu amindi wynari 
da mowmendilia wayinvebi mosalodnelia yoveldRiurad. 
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3. adveqciur-radiaciuli an Sereuli wayinva - warmo-
iqmneba civi haeris masebis SemoWrisa da SemdgomSi misi 
Ramis gamosxivebis (gadacivebis) Sedegad. aseTi procesis 
dros dRisiT niadagis zedapiri ramdenadme civdeba da 
siTbos maragi mis Rrma fenebSic iklebs, RamiT ki inten-
siurad iwyeba gamosxiveba. aRniSnuli saxis yinvebi Ria, 
qarisagan daucveli adgilebisaTvis saSiSia, radgan yin-

vebma SeiZleba miaRwios -2, -4C da metsac da gagrZeldes 
ori-sami dRis ganmavlobaSi. 

adveqciuri wayinvebis dros reliefis gavlena nakle-
bad SesamCnevia, vidre radiaciuli da radiaciul-adveq-
ciuri wayinvebis dros. am ukanasknelze mniSvnelovan 
gavlenas axdens ferdobebi, mcenareuli safaris Tavise-
bureba, didi mdinareebisa da wyalsacavebis siaxlove 
ferdobebis qveda nawilSi da sxva. mTis ferdobebze, Ra-
miT niadagis moqmed zedapirTan mimdebare haeris fena 
radiaciuli gadacivebis Sedegad, rogorc meti simkvri-
vis mqone, eSveba qvemoT. amitom haeri ferdobis qveda na-
wilSi da velze, sadac, gadacivebuli haeri grovdeba 
mniSvnelovnad civia, vidre ferdobebis zeda nawilSi. 
ufro civia haeri CaRrmavebul, Caketil qvaburebSi, sa-
dac civi haeris masebs gasasvleli ara aqvs. aseT adgi-
lebSi, gansxvavebam niadagis zedapirTan mimdebare haeris 

temperaturasa da 2 m simaRleze SeiZleba 8-10C Seadgi-
nos. tyiT dafarul ferdobebze, tyis win civi haeri Cer-
deba da am dros ferdobis Ria adgilebze wayinvis saSiS-
roeba izrdeba. 

radiaciul wayinvebs xSirad adgili aqvs mSral niada-
gebze, radgan aseTi niadagebi mcire TbotevadobiT da 
TbogamtarobiT xasiaTdebian. niadagSi tenis raodenobis 
matebasTan erTad Sesabamisad matulobs aRniSnuli maxa-
siaTeblebi, rac xels uwyobs Ramis periodSi siTbos mo-
denas niadagis siRrmidan zedapirisaken. amis Sedegad wa-
yinvebis albaToba tenian niadagebze ufro naklebia, vid-
re mSralze. 
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ferdobebis orientacias garkveuli gavlena aqvs wa-
yinvebis mier mcenareebis dazianebis xarisxze. aRmosav-
leT da dasavleT ferdobebze mcenareebi SedarebiT Zli-
er ziandebian. aseT ferdobebze radiaciuli siTbos moq-
medebam mcenareebze SeiZleba uaryofiTad imoqmedos. 
radgan mcenareebis gayinvis dros temperaturis mkveTr 
awevas SeuZlia gamoiwvios maTi dazianeba, gansakuTrebiT 
samxreTis ferdobebze, e.w. `sidamwvris~ saxiT (Cais, cit-
rusebis, dafnis da sxva kulturebis maradmwvane foT-
lebze). e.w. `sidamwvris~ dros mcenaris yvela foToli ar 
ziandeba. pirvel rigSi Zlierad ziandeba is foTlebi, 
romlebsac diliT uSualod ecema mzis sxivebi. nawilob-
riv ziandeba mzisadmi horizontalurad ganlagebuli 
foTlebi, xolo umniSvnelod ziandeba  daCrdiluli 
foTlebi. foTlebis `sidamwvre~ xSirad aRiniSneba im 
mikroklimatur zonebSi, sadac adgili aqvs xSir wayin-
vebs da emTxveva dilis saaTebSi mzis amosvlas. 

unda aRiniSnos, rom mcenaris yvela organo ar iRupe-
ba gayinvis dros, radgan es procesi damokidebulia gare-
mo pirobebze. Tu dnoba mimdinareobs mzis gareSe da Tan 
axlavs wvimac, maSin mcenaris mdgomareoba umjobesdeba. 
xolo gayinvis Semdeg, Tu mcenares moxvdeba mzis sxivebi 
igi daiRupeba. mcenare yinvis mimarT ufro gamZlea im pi-
robebSi, sadac SuadRis mzis simaRle mcirea da ca dafa-
rulia RrublebiT. yinulis kristalebi, romlebic war-
moiqmneba foTlis SigniT, ujredebs Soris mzeze swra-
fad lRveba. am yinulis mniSvnelovani nawili ufro adre 
orTqldeba, vidre ujredi mas kvlav Seiwovdes. mosa-
lodnelia, agreTve, mcenareuli ujredebis gaxleCva. 
ris Sedegad foTlebis umetesi nawili iRupeba. aseT, Sem-
TxvevaSi didi mniSvneloba aqvs mcenareebis dacvas mzis 
pirdapiri sxivebisagan, gansakuTrebiT dilis saaTebSi, 
wayinvebis Semdeg.  
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9.2 wayinvebis gavlena sasoflo-sameurneo 
kulturebze da mis winaaRmdeg brZolis 

meTodebi 
 

 wayinvebis moqmedeba mcenareebze sxvadasxvanairia 
(cxrili 9.2.1).  

 
cxrili 9.2.1 sasoflo-sameurneo kuturebis damazianebeli 

                           kritikuli temperaturebi (C) 
 

kultura aRmonacenი yvavilebi simwife 

sagaz. xorbali -9, -10 -1, -2 -2, -4 

Svria -8, -9 -1, -2 -2, -4 

qeri -7, -8 -1, -2 -2, -4 

barda -7, -8 -2, -3 -3, -4 

cercvi -5, -6 -2, -3 -3 

mzesumzira -5, -6 -2, -3 -2, -3 

Saqris Warxali -6, -7 -2, -3 - 

stafilo -6, -7 - - 

Talgamura -6, -7 - - 

kombosto -9, -10 - - 

soio -3, -4 -2 -0, -3 

simindi -2, -3 -1, -2 -2, -3 

fetvi -2, -3 -1, -2 -2, -3 

kartofili -2, -3 -1, -2 -1, -2 

wiwibura -1, -2 -1 -1, -2 

lobio -1, -2 -0.5, -1 -2 

bamba -0.5, -1 -0.5, -1 -1 

brinji -0.5, -1 -0.5 - 

kitri -0, -1 -0, -1 -0, -1 

pomidori -0, -1 -0, -1 -0, -1 

Tambaqo -0, -1 -0, -1 -0, -2 

  
 wayinvebi ufro metad sagrZnobia axalgazrda foT-
lebis gaSlis, yvavilobisa da nayofebis momwifebis peri-
odSi. am dros gamoricxuli ar aris ylortebis daziane-
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bac. Semodgomis periodSi wayinvebma zogierT teritori-
aze  SeiZleba daazianos  Cais nazi duyebi, gazafxulze va-
zis, dafnis, tungis da sxva kulturebis norCi foTlebi. 
temperaturas, romlis qvemoT vegetaciaSi myofi mcena-
reebi ziandebian an iRupebian, kritikuls uwodeben. sxva-
dasxva mcenarisaTvis da misi ganviTarebis sxvadasxva fa-
zisaTvis kritikuli temperaturebi gansxvavebulia. wa-
yinvebi aseve, saSiSia xexilovani da sxva saxis mravlwlia-
ni sasoflo-sameurneo kulturebisaTvis, gansakuTrebiT 
yvavilobisa da gamonaskvis periodSi.  

cxrilSi 9.2.2 mocemulia zogierTi mravalwliani 
kulturis wayinvebisagan dazianebis kritikuli tempera-
turebi yvavilobisa da gamonaskvis periodSi. 

 
cxrili 9.2.2 mravalwliani sasoflo-sameurneo kulturebis 

                damazianebeli kritikuli temperaturebi (C) 
 

 
kultura 

 
yvavilebi 

 
naskvebi 

 

pirveli 
axalgazrda 

foTlebi 

Cai -3, -4 - -0.5, -1 

limoni -0.5, -1 -2, -3 -1, -1.5 

forToxali -0.5, -1 -2, -3 -1, -1.5 

mandarini -1, -1.5 -2, -3 -1.5, -2 

vazi -0, -0.5 - -0.5, -1 

vaSli -2, -3 -1, -2 -3, -4 

msxali -2, -3 -1, -2 -2, -3 

alubali -2, -3 -1, -2 -3, -4 

qliavi -2, -3 -1, -2 -3, -4 

atami -2, -3 -1, -2 -2, -3 

gargali -2, -3 -1, -2 -2, -3 

bali -2, -3 -1, -2 -3, -4 

Savi mocxari -4, -5 -3, -4 - 

dafna -3, -4 - -2, -3 

tungi -2, -3 - -1, -2 
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mcenareTa dazianebis xarisxi damokidebulia wayinve-
bis intensiurobasa da misi moqmedebis xangrZlivobaze. 
amitom, erT SemTxvevaSi dazianeba SeiZleba sustad iyos 
gamoxatuli, xolo meore SemTxvevaSi Zlierad. 

mJamad, arsebobs wayinvebis da zamTris yinvebis wina-
aRmdeg brZolis sxvadasxva meTodebi, romlebic pirobi-
Tad iyofa or jgufad:  

I - fizikuri, rogoricaa sxivfrqvevis Semcireba, na-
mis wertilis aweva, haeris gaTboba, haeris fenebis er-
TmaneTSi Sereva da sxva.  

II - biologiuri - seleqciuri gziT yinvagamZle jiSe-
bis gamoyvana, mcenareTa kvebis reJimis regulireba, pin-
cireba, mcenareebis Stambze miwis Semoyra, SefuTva da 
sxva. 

gamosxivebis Semcireba - niadagidan da mcenareebidan 
gamosxiveba SeiZleba Semcirdes kvamlis gamoyenebiT, rac 
ramdenadme amcirebs wayinvebis moqmedebas (sur. 9.2.1).  

 

 
sur. 9.2.1 gamosxivebis Semcireba 

 

kvamlis moqmedeba iwvevs, sakvamle grovebis (koWebis) 
wvis Sedegad siTbos gamoyofas, rac amcirebs wayinvebis 
moqmedebas. misi efeqti sawvavi masalis vargisianobazea 

damokidebuli da 1-2C temperaturamde aRwevs. wvis 
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dros kvamlTan erTad gamoiyofa siTbo, romlis raode-
noba damokidebulia sawvavi masalis raodenobasa da ka-
loriulobaze. sawvav masalad SeiZleba gamoyenebuli 
iyos mcenareuli narCenebi, namja, naxerxi, saburavebi da 
sxva. aseTi saxis masalebi SeaqvT plantaciebSi da alage-
ben 10-15 m mwkrivebis mixedviT, ise rom maT Soris manZili 
4-5 m Seadgens. grovebi unda daewyos gabatonebuli qare-
bis sawinaaRmdego mimarTulebiT. sakvamle grovebis an-

Tebas iwyeben, roca haeris temperatura 2-1C-mde dai-
wevs. kvamlis gamoyofis procesi unda gagrZeldes mzis 
amosvlis Semdeg 1 saaTis ganmavlobaSi mainc, raTa mcena-
ris ujredebs Soris Tu hqonda adgili yinulis krista-
lebis warmoqmnas TandaTan galRves. winaaRmdeg SemTxve-
vaSi, mzis sxivebis uSualo zemoqmedebis Sedegad, mcena-
ris organoebi SeiZleba swrafad gaTbes da gamoiwvios ga-
yinuli kristalebis swrafi galRoba mcenaris ujredebs 
Soris. mas SeiZleba moyves ujredebis dazianeba da sabo-
lood mcenaris daRupva.  

kvamlis gamoyenebas dadebiTi Sedegi aqvs wynari an 
susti qaris SemTxvevaSi (1-2 m/wm), amasTanave haeris tem-

peratura ar unda iyos -1, -2C-ze dabla. yinvebis meti in-

tensiurobisas -3, -4C temperaturaze da qvemoT gamoye-
nebuli unda iqnas dacvis sxva meTodebi.  

namis wertilis aweva - SesaZlebelia haeris teniano-
bis gadidebiT, rasac aRweven niadagis uxvad morwyviT, 
romlis dros wylis orTqli kondensirdeba da gamoiyo-
fa faruli siTbo. uaryofiTi temperaturis dawyebamde, 
matulobs niadagis zeda fenis Tbogamtaroba, romlis 

dros SesaZlebelia haeris temperaturam 1-2C moimatos, 
2 m simaRleze niadagis zedapiridan. am mizniT, aRniSnuli 
meTodis gamoyeneba, e.i. morwyva mizanSewonilia Catar-
des gazafxulze da Semodgomaze SedarebiT gvalvian zo-
nebSi - aRmosavleT saqarTvelos qarTlis zonaSi (sur. 
9.2.2). 
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sur. 9.2.2 namis wertilis aweva 

 

haeris gaTboba - es meTodi garkveuli efeqtiT xasi-
aTdeba sasoflo-sameurneo kulturebis wayinvebisa da 
zamTris yinvebisagan dasacavad (sur. 9.2.3).  

 

 
sur. 9.2.3 haeris gaTboba 

 

am meTodis SemTxvevaSi gamoiyeneba Txevadi sawvavebi. 
misi efeqtianoba damokidebulia maTburebis raodenoba-

ze. 100 cali maTburi 1 ha-ze iZleva 1C-mde temperatu-

ris efeqts, 1-1.5 m simaRleze, xolo 500 cali 3-4C-mde 
temperaturis efeqts iZleva, wynar amindSi. 
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haeris fenebis erTmaneTSi Sereva - radiaciuli wayin-
vebis dros gansakuTrebiT efeqturia e.w. saqare danadga-
ri (`ventilatori”), romelsac haeris civi da Tbili mase-
bi moZraobaSi moyavs da erTmaneTSi urevs. igi SeiZleba 
daidgas niadagis zedapiridan 6-10 m da met simaRleze. 

danadgarma mcenareebi SeiZleba daicvas -4, -6C tempera-
turis dros (sur. 9.2.4).  

 

 
sur. 9.2.3 saqare danadgari `ventilatori~ 

 
ufro maRali temperaturebis dros mizanSewonilia 

kompleqsuri RonisZiebis ganxorcieleba - saqare danad-
garebTan erTad Txevadi sawvavebis maTburebis gamoyene-
ba da sxva. aseTma kompleqsurma meTodma SeiZleba dade-
biTi Sedegi gamoiRos adveqciuri wayinvebis drosac. 

aRniSnuli meTodebis garda, arsebobs mcenareebis 
yinvisagan dacvis sxva meTodebic. magaliTad, wylis Sef-
rqveva (uwvrilesi wveTebis saxiT), specialuri gazis 



 206 

maTburebis gamoyeneba, reaqtiuli Zravis gamoyeneba, uk-
vamlo da naklebad aalebadi sawvavebis (koqsi, torfis 
briketebi) gamoyeneba maTburebis meSveobiT.  

wayinvebis da zamTris yinvebis winaaRmdeg brZolis 
aRniSnul meTodebs aqvs dadebiTi da naklovani mxareebi. 
amitom, isini orografiuli da adgilmdebareobis piro-
bebis gaTvaliswinebiT unda iyos gamoyenebuli.  

yinvagamZle jiSebis gamoyvana - seleqciuri gziT. Se-
leqcionerebi muSaoben mcenareebis iseTi jiSebis gamoy-
vanaze, romlebic ramdenadme yinvagamZle iqnebian. isini 
wayinvebis Sewyvetis Semdeg, gvian daiwyeben vegetacias, 
da wayinvebis dawyebamde adre damwifdebian. maTi savege-
tacio periodi Semoklebuli iqneba, aqedan gamomdinare, 
arc gazafxulis da arc Semodomis wayinvebi maTze uar-
yofiTad ar imoqmedebs. 

mcenareTa kvebis reJimis regulireba - mcenareTa yin-
vagamZleobis asamaRleblad didi mniSvneloba aqvs nia-
dagSi kvebis reJimis regulirebas. niadagSi sasuqebis Se-
tana gansakuTrebiT azotianis, unda Catardes dadgenil 
vadebSi, radgan dagvianebis SemTxvevaSi mcenareebma SeiZ-
leba vegetacia gaagrZelon Semodgomis bolomde da am 
dros umniSvnelo wayinvebic daazianebs. kaliumiani sasu-
qebis gamoyeneba ramdenadme zrdis yinvagamZleobas, mag-
ram aucilebelia maTi niadagSi Setanis vadebis mkacrad 
dacva. 

pincireba (waCqmeta) - mas ZiriTadad iyeneben citru-
sovani kulturebisTvis adre Semodgomaze. rodesac mce-
nareebs daudgebaT xelsayreli ageometeorologiuri 
pirobebi, isini agrZeleben zrda-ganviTarebas. amitom 
maT aclian daaxloebiT 10-15 sm sigrZis wveroebs, amiT 
mcenare iZulebulia Sewyvitos vegetacia da gadavides 
mosvenebiT mdgomareobaSi. am dros nazardebi iwrTobian 
dabal temperaturaze da zamTris yinvebs SedarebiT 
ukeT itanen. 
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mcenareebis Stambze miwis Semoyra - adveqciuri yinve-
bisagan dacvis RonisZiebaTa Soris, unda aRiniSnos axal-
gazrda mcenareTa fesvis yelTan 30-35 sm-mde fxvieri mi-
wis Semoyra, gansakuTrebiT citrusovani kulturebis 
SemTxvevaSi. es meTodi Zlieri yinvebis dros icavs mcena-
ris miwiT dafarul nawils. gadarCenili nawilebidan ga-
zafxulze sakmaod Zlieri nazardebi viTardeba. 

SefuTva - citrusebis dasacavad farTod iyeneben 
samfenovani dolbandiT SefuTvas, Tumca misi efeqti 1.5-

2C ar aRemateba. iyeneben agreTve, dolbandis Semcvel, 
uqsovad qsovils - `citruss”, romelic yinvebis dros 

dolbandTan SedarebiT 2C-iT ufro meti efeqtiT gamo-
irCeva. aRniSnuli qsoviliT SeiZleba citrusebis Se-
fuTva, rogorc individualurad, ise jgufurad. 
 
 
 

9.3  mosalodneli wayinvebis prognozi 
 

 brounovis meTodis - principi gulisxmobs, rom wa-
yinvebis warmoqmnis albaToba dakavSirebulia tempera-
turis absolutur sididesTan saRamos dakvirvebis vada-
Si. saRamos 21 saaTze rac ufro dabalia tamperatura da 
ramdenadac 13 saaTidan 21 saaTisaken mkveTrad klebu-
lobs igi, imdenad metad aris mosalodnelia wayinva. 
g.venckeviCma da e.cuberbilerma wayinvebis es xerxi gada-
amuSaves da gamosaxes grafikulad (naxazi 9.3.1). 
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a - wayinva ar iqneba; b - wayinva Zalian mcire albaTobisaa; g - wa-
yinva mcire albaTobisaa; d - wayinva SesaZlebelia; e - wayinva 
umetesad SesaZlebelia; v - wayinva iqneba. 

 

naxazi 9.3.1 wayinvebis dadgomis albaTobis (%) grafiki 

 
magaliTisaTvis. grafikze ganvsazRroT wayinvebis 

albaToba. dauSvaT, 13 saaTze haeris temperatura iyo 

8.5C, xolo 21 saaTze 5.2C. aRniSnuli temperaturebis 

sxvaoba iqneba 3.3C. grafikze daitaneba saTanado tempe-

raturebis maCveneblebi, e.i. 5.2C da 3.3C, saidanac ir-
kveva, rom mocemul SemTxvevaSi wayinva mosalodnelia 
daaxloebiT 70%. analogiurad ganisazRvreba wayinvis 
albaToba grafikze dRisa da saRamos sxva temperature-
bis urTierTgadakveTis wertilSi. 

mixelsonis grafikuli meTodi - akavSirebs RamiT wa-
yinvebis warmoqmnis albaTobas haerSi wylis orTqlis 
SemcvelobasTan. es wesi emyareba Semdeg kanonzomiere-
bas, rac ufro mcirea haeris absoluturi tenianoba, wa-
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yinva imdenad ufro mosalodnelia da piriqiT (naxazi 
9.3.2).  

 

 
 

naxazi 9.3.2 wayinvebis dadgomis albaTobis grafiki 

 
ganvsazRvroT mosalodneli wayinva grafikze, rome-

lic gaiangariSeba 21 saaTze haeris absoluturi tenia-
nobiT. dauSvaT, 21 saaTze absoluturi tenianoba iyo 4.2 
mm. mocemuli sididis grafikis abscisTa RerZidan aR-
vmarTavT swor xazs, grafikze daxrili xazis gadakveTam-
de. am ukanasknelis wertilidan gavavlebT horizonta-
lur xazs ordinatis gadakveTamde, sadac gadakveTis 
wertili gviCvenebs wayinvis dadgomis albaTobas, daax-
loebiT 75%. e.i. wayinva mosalodnelia aRniSnuli pro-
centiT. 

agro- da hidrometeorologiur sadgurebze SeiZle-
ba vawarmooT prognozis zogierTi dazusteba mixalev-
skis empiriuli formulebiT, pirobebis gaTvaliswine-
biT. haeris minimaluri temperatura (mosalodneli wa-
yinva) ganisazRvreba formuliT:  

 

 TB = t/- (t – t/) C  A 
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niadagis zedapirze minimaluri temperatura (mosa-
lodneli wayinva) ganisazRvreba Semdegi formuliT:  

 

 Tn = t/- (t – t/) 2C A 
 

formulebSi TB - aris mosalodneli minimaluri tempera-
tura miwis zedapiridan 2 m simaRleze, meteorologiur 
jixurSi;  

Tn - mosalodneli minimaluri temperatura niadagis ze-  
dapirze; 

t - `mSrali” Termometris temperatura 13 sT-ze;  

t/ - `sveli” Termometris temperatura 13 sT-ze;  

C - koeficienti, romelic damokidebulia 13 saaTis hae-
ris SefardebiT tenianobaze;  

konkretuli teritoriisaTvis C - koeficienti icvleba, 
amitom SefardebiTi tenianobis sididis cvlilebebis Se-
sabamisad igi mocemulia specialur cxrilSi 9.3.1. 
 

cxrili 9.3.1 koeficienti (C ) damokidebuli SefardebiT  

                           tenianobaze - r (%), 13 saaTze 
 

r C r C 
100 5.0 55 1.3 
95 4.5 50 1.2 
90 4.0 45 1.0 
85 3.5 40 0.9 
80 3.0 35 0.8 
75 2.5 30 0.7 
70 2.0 25 0.5 
65 1.8 20 0.4 
60 1.5 15 0.3 

 
A - Rrublianobis sidideze Sesworeba 21 saaTze; wa-

yinvis prognozis koreqtireba warmoebs 21 saaTze Rrub-
lebis balebis mixedviT. Tu cis TaRi 21 saaTze mowmendi-
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lia, e.i. Rrublianoba balebSi udris 0-4, maSin A=-2. maSa-
sadame, formuliT gaangariSebuli minimaluri tempera-

tura Semcirdeba 2C-iT. rodesac Rrublianoba 4-7 ba-

lia, A=0 koreqtireba ar aris saWiro. im SemTxvevaSi, Tu 
cis TaRi dafarulia RrublebiT, e.i. Rrublianoba ud-

ris 7-10 bals, maSin A=+2. maSasadame, gaangariSebuli mi-

nimaluri temperatura unda gadiddes 2C-iT. 
magaliTisaTvis. dauSvaT 13 saaTze `mSrali” Termo-

metris mixedviT temperatura t =8.4C; t/ = 3.7; r = 60%; 21 
saaTze Rrublianoba cis TaRze udris 1 bals.  

cxrilSi 9.3.1 r = 60%-is dros C =1.5; am mniSvnelobe-
bis formulaSi CasmiT gamoviangariSebT:  

 

TB =3.7- (8.4 — 3.7) ×1.5 =-3.4C 
 

zemoaRniSnulis Tanaxmad, miRebul sidides vamcirebT 2-
iT da vRebulobT: 

 

TB =-3.4 — 2 =-5.4C 
 

niadagis zedapirze mosalodneli minimaluri tempera-
turis gansazRvrisaTvis, saTanado formulis gamoyene-
biT, miviRebT: 

 

TH =3.7- (8.4 — 3.7) ×2×1.5=-10.4C 
 

sabolood 21 saaTze dazustebiT mosalodneli minima-
luri temperatura niadagis zedapirze iqneba: 

 
TH = -10.4 — 2=-12.4C 
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9.4  gvalva da xorSaki 
 

gvalvebis warmoSobis mizezs, umetes SemTxvevaSi war-
moadgens Zlieri atmosferuli procesebi, romlebsac 
ganapirobebs CrdiloeTidan an Crdilo-dasavleTidan 
civi haeris masebis SemoWra. es SemoWrebi xorcieldeba 
anticiklonebis saxiT da formirebulia arqtikuli hae-
ridan, romelic xasiaTdeba dabali temperaturebiT, ma-
Rali gamWirvalobiT, mcire tenianobiT da sabolood mo-
aqvs mowmendili, mSrali amindebi. aseT pirobebSi dedami-
wis zedapirs Zlierad aTbobs mzis radiacia, romlisga-
nac Tbeba miwispira haeris fena da mimdinareobs tempera-
turis mateba, rac iwvevs haeris SefardebiTi tenianobis 
Semcirebas da tenianobis deficitis gadidebas. maSasada-
me, arqtikuli haeri SeiZleba mogvevlinos cxel da 
mSral haerad. aseTi haeris pirobebSi intensiurad mimdi-
nareobs niadagis zedapiridan aorTqleba da mcenareebis 
maRali transpiracia, romlis Sedegad mokle periodSi 
ixarjeba niadagis teni da misi maragi, atmosferuli na-
leqebis uqonlobis gamo igi ar ivseba. am dros mcenaree-
bi ganicdian tenis naklebobas da adgili aqvs gvalvas.  

gvalvebi sxvadasxva gavlenas axdenen mcenareebze, 
rac damokidebulia maTi dadgomis droze, xangrZlivoba-
sa da intensivobaze. amis Sedegad mosavalic Sesabamisad 
mcirdeba. arasakmarisi naleqebis raodenobis garda, 
gvalvebi zogjer SeiZleba ganisazRvros haeris tempera-
turiT. magaliTad, savegetacio periodSi, haeris tempe-
raturis momateba xangrZlivi droiT, mravalwliur tem-
peraturasTan SedarebiT, mianiSnebs gvalvianobis maCve-
nebelze.  

gvalvianobis daxasiaTeba savegetacio periodi SeiZ-
leba vawarmooT g.selianinovis hidroTermuli koefici-
entiT (hTk): 
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hTk = 
10:t
p




 

  
formula naleqisa da temperaturis garkveuli Sefa-

sebis dros gamoxatavs gvalvianobis periodis xarisxs, 

radgan formulis mricxvelSi (p) naleqebis jamia, miRe-

buli rogorc wylis resursi, xolo mniSvnelSi (t) tempe-
raturis jamia 10-jer Semcirebuli, romelic axlosaa 
Tavisi sididiT aorTqlebasTan. 

mocemuli hidroTermuli koeficienti ar gamoiyene-
ba zamTris tenianobis SefasebisaTvis, aseve gazafxulsa 
da Semodgomaze, roca haeris saSualo dRe-Ramuri tempe-

ratura 10C-ze dabalia. hidroTermuli koeficienti 

(hTk) 0.1 wamoadgens gvalvianobis maCvenebels, hTk 0.4 

miuTiTebs metad Zlier gvalvaze, hTk 0.5 - Zlierze, xo-

lo 0.6 - saSualo gvalvaze. 
ganxilul hidroTermul koeficientSi ar aris gaTva-

liswinebuli niadagSi tenis maragi, wylis zedapiruli 
Camonadeni da aorTqleba. miuxedavad amisa, mas praqtiku-
li gamoyeneba aqvs tenianobis balansis SefasebisaTvis. 

gazafxulis gvalva sasoflo-sameurneo kulturebi-
saTvis, zrdis pirvel periodSi yvelaze mniSvnelovani 
maCvenebelia, radgan igi xasiaTdeba dabali SefardebiTi 
tenianobiT, temperaturiT da civi qarebiT. aseT piro-
bebSi, mcenareebi viTardebian imdenad cudad, rom Sem-
dgomSi ar SeuZliaT ganagrZon normaluri zrda-ganviTa-
reba, ris gamoc dabalia maTi produqtiuloba. 

zafxulis gvalvisaTvis damaxasiaTebelia maRali 
temperaturebi, haeris dabali SefardebiTi tenianoba da 
maRali aorTqleba. aseT pirobebSi mcenareTa fazebi da 
fesvTa sistema ver viTardeba normalurad. ferxdeba 
zrda, xdeba naskvebis Camocvena, rac sabolood gavlenas 
axdens mosavalze. zafxulis gvalva uaryofiTad moqme-
debs momavali wlis mosavalze. Semodgomis gvalva em-
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Txveva sasoflo-sameurneo kulturebis vegetaciis dam-
Tavrebas da mosavlis aRebas, amitom am periodis gvalva 
mcenareebze, arsebiT gavlenas ver axdens, mxolod afer-
xebs saSemodgomo kulturebis Tesvas. niadagis zeda fe-
nis simSralis gamo Teslebi niadagidan gvian aRmocende-
bian da mcenareebi zamTarSi Sedian ganuviTarebeli da 
yinvebisadmi moumzadebelni, ris Sedegad SesaZlebelia 
mcenareebis masiuri dazianeba. 

xorSaki (atmosferuli gvalva) - kompleqsur, meteo-
rologiur movlenas warmoadgens, romelic xasiaTdeba 
maRali temperaturebiT, dabali haeris tenianobiTa da 
Zlieri qariT. aRniSnuli faqtorebi iwvevs mcenareebis 
transpiraciis gadidebas, niadagis zedapiridan intensi-
ur aorTqlebas, rac Zalze uaryofiTad moqmedebs sa-
soflo-sameurneo kulturebis zrda-ganviTarebasa da 
mosavlis formirebaze. 

xorSakis warmoqmna, umetes SemTxvevaSi dakavSirebu-
lia maRali wnevis aresTan. aerosinoptikuri masalebis 
analizi gviCvenebs, rom igi gamowveulia didi masStabis 
cirkulaciuri procesebis Sedegad, roca haeris fenis 
sisqe Semcirebuli tenianobiT ramodenime kilometrs 
aRwevs. xorSakis erT-erT saxes fioni warmoadgens. 
p.buckis mixedviT 3 tipis fioni anu xorSakia gavrcele-
buli. 

intensiuri fionis (xorSakis) dros dedamiwidan dRe-
Ramis aorTqleba wynar amindSi 8 mm mets Seadgens, xolo 
zomieri qaris SemTxvevaSi 10 mm mets. haeris saSualo 

temperatura 25C metia.  
zomieri fionis SemTxvevaSi aorTqleba dReRamis gan-

mavlobaSi 10 mm-mdea, xolo haeris saSualo temperatura 

15C-dan 25C-mdea. 
susti fionis moqmedebis dros saSualo dReRamuri 

aorTqleba 6 mm-mde aRwevs, xolo haeris saSualo dReRa-

muri temperatura zogjer aRwevs 20C. 
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mcenareebze xorSakis (fionis) moqmedeba SeiZleba 
ramdenadme gamovricxoT maRali agroteqnikis fonze. am 
movlenis sawinaaRmdegod mcenareebi unda iyos uzrun-
velyofili niadagis teniT, amisaTvis saWiroa Catardes 
morwyviTi RonisZiebebi, kultivacia da sxva. 

mcenareebis dazianeba xorSakiT xdeba im SemTxvevaSi, 
roca transpiracia gaZlierebulia haeris tenianobis di-
di deficitis Sedegad da niadagSi tenis naklebobis gamo 
misi aRdgena ar xdeba. 

 
 

9.5  setyva da uxvi naleqi 
 

soflis meurneobisaTvis erTerTi mniSvnelovani zi-
anis momtania setyva. igi gansakuTrebiT saSiSia mcenaree-
bis yvavilobisa da nayofebis momwifebis periodSi, roca 
maT ar SeuZliaT aRidginon dazianebuli organoebi da 
mogvces mosavali. am movlenisagan yovelwliurad nad-
gurdeba  3-5%-dan 30-50% da calkeul SemTvevebSi ufro 
maRali procentiT mosavali. aseve, damatebiT adamianu-
ri da materialuri resursebis mobilizacias moiTxovs, 
setyviT dazianebul mcenareebze ganviTarebuli mavneb-
lebisa da daavadebebis winaaRmdeg Casatarebeli brZo-
lis RonisZiebebi. setyvis sixSirisa da intensivobis 
mxriv yvelaze mowyvladia aRmosavleT saqarTvelo, gan-
sakuTrebiT kaxeTis regioni. saqarTvelos mevenaxeobis 
raionebSi (Telavi, yvareli, sagarejo, siRnaRi, dedof-
liswyaro, axmeta, gurjaani) yvelaze meti setyvianoba 
aRiniSneba mais-ivnisis TveebSi. maqsimumi modis maisis 
TveSi. am dros vazis dazianeba ufro metad mosalodne-
lia kvirtebis gaxsnis periodSi da yvavilobis dasawyisSi 
daaxloebiT 40-60%-mde.  
 saqarTvelos rTuli reliefi, qvefenili zedapiris 
maRali temperatura, Savi zRvis auzSi SemoWrili haeris 
masebis didi wylianoba, xels uwyobs konveqciuri proce-
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sebis ganviTarebas. aRniSnuli mocemuloba am regionSi 
ganapirobebs intensiur setyvianobas. Tumca, setyvian 
dReTa ricxvi araTanabradaa ganawilebuli, kerZod, 
mtkvris da aragvis dinebis nawilebSi da dasavleT saqar-
Tvelos zogierT raionSi 3-4 aTwleulis ganmavlobaSi 
igi ar modis.  misi warmoqmna dakavSirebulia haeris Zli-
er aRmaval denebTan, romelic formirdeba da gvevline-
ba elWeqis xasiaTis Rrublebidan. procesi iwyeba Rrub-
lis zeda nawilSi, sadac warmoqmnili yinulis kristale-
bi bunebrivi kristalizaciiT izrdeba. garkveuli simZi-
mis Semdeg isini eSveba Rrublis qveda fenebSi, sadac maT 
aCerebs haeris aRmavali nakadi. koagulaciis procesis 
Sedegad kristalze warmoiqmneba wylis apki, romlis 
drosac kristali kvlav aRmoCndeba Rrublis zeda fena-
Si. procesis ganmeoreba warmoqmnis setyvis marcvlebs, 
romlebic daaxloebiT 10-15 wuTSi did masad iqceva, ro-
melsac aRmavali nakadi ver akavebs da iwyeba setyvis mar-
cvlebis cvena. vardnis dros setyvis marcvali dneba da 
dedamiwis zedapirze aRwevs marcvlis ufro naklebi zo-
miT. setyvis marcvlis zoma miT ufro didia, rac ufro 
metia aRmavali nakadebis siCqare. 

dasavleT da aRmosavleT saqarTveloSi setyvian 
dReTa msvleloba xasiaTdeba sezonurobiT. Savi zRvis 
sanapiro raionebi (dasavleT saqarTvelo) xasiaTdeba 
ori maqsimumiT. aqedan, erTi aRiniSneba oqtombris TveSi, 
xolo meore - ianvarSi. rasac ganapirobebs zafxulSi 
Rrublebis didi adiabaturi wylianoba, rac iwvevs kon-
densaciis maRal temperaturas da higroskopuli nawila-
kebis did ricxvs. setyvian dReTa minimumi daikvirveba 
noembrisa da dekembris TveebSi, rasac ganapirobebs cir-
kulaciuri procesebi (naxazi 9.5.1).  
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naxazi 9.5.1 setyvian dReTa saSualo ricxvis wliuri  
                         msvleloba dasavleT saqarTveloSi  

 

naxazis analizi gviCvenebs, rom setyvian dReTa ricxvs 
axasiaTebs mkveTri sezonuroba. igi xSiria wlis Tbil pe-
riodSi, civ periodTan SedarebiT. 
 dasavleT saqarTveloSi konveqciuri procesebi xSi-
rad ukavSirdeba dasavleTis SemoWrebs da iSviaTad aR-
mosavleTis SemoWrebs. aRniSnuli procesebi civi fron-
tis SemTxvevaSi, gansakuTrebiT maisisa da ivnisis Tveeb-
Si viTardeba (naxazi 9.5.2). 

 

 
naxazi 9.5.2 setyvian dReTa saSualo ricxvis wliuri   
                         msvleloba  aRmosavleT saqarTveloSi  



 218 

naxazis analiziT irkveva, rom setyvian dReTa ricxvis 
maqsimaluri ganmeoradoba aRiniSneba maisisa da ivnisis 
TveebSi, erTeul SemTxvevebSi - martSi da oqtomberSi. 
 setyvisagan gamowveulma zaralma ganapiroba misgan 
dacvis SesaZlo meTodebisa da saSualebebis Zieba. 1958-
1960 wlebSi alaznis velze ganxorcielda aTobiT cda, 
raTa SemuSavebuliyo setyvis procesebze zemoqmedebis 
axali meTodebi da teqnologiebi. saqarTveloSi 1961 
wels pirvelad Seiqmna setyvasTan organizebuli brZo-
lis samsaxuri, romelsac alaznis velze sasoflo-same-
urneo kulturebis setyvisagan dacvis funqcia mieniWa. 
aRsaniSnavia, saqarTvelos mecnierebaTa akademiis geo-
fizikis da amierkavkasiis hidrometeorologiur samec-
nieo-kvleviT institutebSi damuSavebuli setyvasTan 
brZolis meTodebi, romelTa gamoyenebiT warmatebiT 
xorcieldeboda sasoflo-sameurneo savargulebis, set-
yvisagan dacvis RonisZiebebi.  
 saqarTveloSi setyvis sawinaaRmdego brZolis Ronis-
Ziebebi tardeba gansakuTrebiT setyvasaSiS teritorieb-
ze (axmeta, Telavi, sagarejo, gurjaani, dedofliswyaro, 
siRnaRi, lagodexi, yvareli, marneuli, TeTriwyaro, dma-
nisi, bolnisi). Catarebuli RonisZiebebis Sedegad misgan 
miyenebuli zarali SeiZleba saSualod 70%-mde Semcir-
des. amJamad, sasoflo-sameurneo kulturebis setyvisa-
gan dacvisa da setyvis procesebze aqtiuri zemoqmedebis 
ori ZiriTadi meTodi gamoiyeneba: 1. setyvis warmoqmnis 
procesebze uSualod aqtiuri zemoqmedeba, romelic 
xorcieldeba setyvis RrublebSi qimiuri reagentebis 

(iodovani vercxli/iodovani tyvia) SetaniT. setyvis 
Rrublebze xelovnuri zemoqmedebis meTodis safuZ-
vels, warmoadgens msxvili setyvis warmoqmnis procesis 
SeCereba (sur. 9.5.1). 
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sur. 9.5.1  setyvis sawinaaRmdego sistema 

 
 am mizniT setyvis Rrublebis ganviTarebis dawyebi-
dan ramdenime wuTis (15-20 wT) Semdeg, maT esvrian specia-
lur raketebs (reaqtiul Wurvebs), romlebsac  Rrubleb-
Si SeaqvT setyvis Tavidan acilebis mizniT zemoaRniSnu-
li reagentebi.  
 2. sasoflo-sameurneo savargulebis sxvadasxva saxis 
badeebiT (ZiriTadad polieTilenis) gadaxurva (sur. 9.5.2).  
 

 
sur. 9.5.2  setyvis sawinaaRmdego badeebi 
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am meTods Tanamedrove evropaSi did mniSvnelobas aniWe-
ben da intensiurad iyeneben.  
 zemoaRniSnuli orive meTodi garkveulwilad efeq-
turia da SeiZleba maTi gamoyeneba sasoflo-sameurneo 
naTesebisa da plantaciebis dasacavad did farTobebze. 
 uxvi naleqi. wvimas, romelic mokle droSi iZleva di-
di raodenobiT naleqs, uwodeben Tavsxmas. Tavsxma wvima, 

Cveulebriv grova-wvima (Cb) Rrublebidan modis. igi xa-
siaTdeba xangrZlivobiT da intensiurobiT. am ukanaskne-
lis qveS igulisxmeba wylis raodenoba milimetrebSi (mm), 
romelic modis 1 wuTis ganmavlobaSi. miRebuli klasifi-
kaciis Tanaxmad, naleqi uxvad aris miCneuli, Tu misi 
dReRamuri jami 30 mm aWarbebs.  
 e.bergis mixedviT, Tavsxma naleqebis maqsimaluri in-
tensioba xangrZlivobis mixedviT Seadgens:  
 

xangrZlivoba (wuTebSi) ------- 5     15     30      60     120 
        maqs. intensioba (mm/wT) ------- 3.5   2.0   1.5     1.0     0.66 
 

am monacemebidan Cans, rom Tavsxma wvimis xangrZli-
vobis gadidebasTan erTad mcirdeba intensioba.  

saqarTveloSi naleqebis dReRamuri maqsimumebiT ga-
moirCeva kolxeTis dablobi, sadac es sidide 300 mm aR-
wevs. Tumca, calkeuli meteosadgurebis monacemebiT, 
reliefis gavleniT, dReRamuri jamebi aRniSnul mona-
cems SesaZlebelia mniSvnelovnad aRematebodes. Savi 
zRvis sanapiro zolSi - baTumSi, dReRamis ganmavlobaSi 
SeiZleba movides 300 mm meti naleqi, rac erTi Tvis da 
met normas Seadgens zogierTi municipalitetisaTvis. 
saqarTvelos rTuli reliefi da Savi zRvis efeqti gana-
pirobebs uxvi naleqis ganawilebis araerTgvarovan xasi-
aTs. uxvi naleqebis mosvlas dReRamur maqsimumebTan er-
Tad ganapirobebs naleqebis uwyveti xangrZlivoba, rac 
umetesad zamTris TveebSi aRiniSneba, Tumca aRniSnul 
movlenas adgili aqvs gazafxulsa da Semodgomazec. uxvi 
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naleqis intensioba SeiZleba metic iyos. magaliTad, hava-
is kunZulebze is aRniSnulia 21.5 mm/wm.  

uxvi naleqi SeiZleba gagrZeldes erTi saaTis ganmav-
lobaSi da moicvas arc Tu ise didi teritoria, magram Se-
uZlia didi ziani miayenos  ekonomikis mraval dargs. Tu 
romelime mdinaris auzSi mosuli naleqebi uxvia da xan-
mokle, mas SeiZleba mohyves wyalmovardna. uxvi da xan-
grZlivi naleqebis SemTxvevaSi didi albaTobiT adgili 
aqvs wyaldidobas. uxvi wvimis wylis nakadi ar CaiJoneba 
niadagSi da swrafad mieqaneba damreci adgilebisaken, 
recxavs niadagis zedapiris nayofier fenas, iwvevs ero-
zias, Zlier aqucmacebs niadagis zedapiris fenas, ris Se-
degad niadagis zedapirze, gamoSrobis gamo warmoiqmneba 
e.w. qerqi, romelic aZnelebs niadagSi haeris gacvlis 
procesebs da sxva. igi ayovnebs Teslebis aRmocenebas, 
iwvevs mosavlis danakargs, produqciis xarisxis gauare-
sebas da a.S. Tavsxma wvimebiT gamowveuli eroziis sawina-
aRmdegod, saWiroa niadagis zedapirze mcenareuli safa-
ris Seqmna, gansakuTrebiT erozia-saSiS adgilebSi, tera-
sebis mowyoba da sxva melioraciuli RonisZiebebi.  
 

 
9.6 sasoflo-sameurneo kulturebis  

damazianebeli araxelsayreli movlenebi 
zamTris periodSi 

 

sasoflo-sameurneo kulturebisaTvis, romlebic 
izamTreben didi mniSvneloba aqvs ara marto savegetacio 
periodis agrometeorologiur pirobebs, aramed zam-
Tris pirobebsac. 

amoxuTva - am movlenisagan SeiZleba daziandes saSe-
modgomo xorbali, Cais foTlebi, roca xangrZlivi dro-
is manZilze imyofebian Rrma Tovlis saburvelis qveS (30 
sm da meti). zamTarSi mcenareebis amoxuTvaze Tovlis sa-
faris moqmedeba SeiZleba Zlier meryeobdes 30 sm-dan 70 
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sm-mde. amoxuTvas adgili aqvs Rrma Tovlis safaris qveS 
xangrZlivad yofnisas, romlis qvemoT niadagis zedapiri 
zamTarSi, SedarebiT maRal temperaturas inarCunebs 

(0C-mde). mocemul pirobebSi, mcenaris sicocxlisunari-
anoba rCeba maRali da igi sunTqvaze xarjavs sakvebi niv-
Tierebebis mniSvnelovan marags, ris gamoc mcenare SeiZ-
leba daiRupos. intensiuri sunTqva mTavar rols asru-
lebs mcenareebis gamozamTrebaSi. mcenareebs zamTris 
periodSi eqmnebaT daRupvis saSiSroeba, sakvebi nivTie-
rebebis ukmarisobis SemTxvevaSi. Tovlis qveS mozamTre 
saSemodgomo xorbalSi mkveTrad ecema Saqrebis Semcve-
loba (20-25%-dan 4-2%-mde). maSasadame, mcenare imyofeba 
ra xangrZlivi drois ganmavlobaSi Tovlis qveS, zamTris 
dasasrulsa da gazafxulis dasawyisSi SimSilobs.  

mzian amindSi, Tovlis safaris qveS iqmneba mcenari-
saTvis intensiuri sunTqvis pirobebi, rac dagrovili 
Saqrebis xarjvas iwvevs da mcenaris foTlebi sabolood 
daRupvamde midis. amoxuTvas aCqarebs sokovani daavade-
ba, romelic amoxuTvis xSiri Tanamgzavria, radgan am 
dros maTTvis xelsayreli pirobebi iqmneba. maSasadame, 
Tovlis safars agrometeorologiuri pirobebis mixed-
viT aqvs rogorc dadebiTi, ise uaryofiTi gavlena sa-
soflo-sameurneo kulturebze. 

lpoba - saSemodgomo naTesebis amolpoba nawilobriv 
an mTlianad SesaZlebelia maTi wyliT dafarvis SemTxve-
vaSi 20 dReze meti periodis ganmavlobaSi. aseT pirobeb-
Si, mcenareebi iRupebian Jangbadis deficitisa da sakvebi 
nivTierebebis ukmarisobis Sedegad. Tu mcenareebis zeda 
nawilebi imyofeba wylis zemoT, maSin naTesebis gameCxe-
reba sustad iqneba gamoxatuli, xolo Tu mTlianad imyo-
feba wyalSi 14 dRis ganmavlobaSi, gameCxereba mosalod-
nelia 50%. 

amoberva - am movlenis dros niadagis forebSi, wylis 
gayinvis dros warmoiqmneba yinulis kristalebi, romle-
bic xeTqaven da beraven niadags, masTan erTad fesvebia-
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nad amoiweva mcenareebic. roca niadagi galRveba, is Tan-
daTan Cajdeba, xolo mcenareTa fesvebis nawili niadagi-
dan mainc amoweuli darCeba. niadagis gayinvis procesis 
ramdenjerme ganmeoreba da galRoba aSiSvlebs saSemod-
gomo kulturebis da mravalwliani balaxebis fesvTa sis-
temas. yvelaze intensiurad es procesi mimdnareobs War-
btenian, ustruqturo da gvian moxnul niadagebze. mcena-
reebi, romlebic daziandeba amobervisagan, imyofeba uf-
ro cud mdgomareobaSi, radgan niadagis temperatura sa-
Semodgomo kulturebis dabuCqebis dros dabalia da yin-
vebis SemTxvevaSi isini swrafad iyinebian.  

niadagis amobervasTan brZolis RonisZiebas warmoad-
gens niadagis drouli damuSaveba, Tesvis Catareba opti-
malur vadebSi, niadagSi Warbi tenis SemcirebisaTvis Se-
sabamisi RonisZiebebis gatareba da a.S. 

yinulis qerqi - warmoiqmneba zamTarSi haeris tempe-
raturis gaTbobisas, Tovlis dnobisagan an wvimis Semdeg 
niadagis zedapirze aRniSnuli faqtorebis gayinvisas. yi-
nulis qerqis sisqe meryeobs 20-50 mm-mde, zogjer 150 mm-
mde. igi meqanikurad azianebs saSemodgomo naTes kultu-
rebs, xels uwyobs niadagis zedapiris amobervas da gayin-
vas. yinulis qerqis xangrZlivoba zamTris ganmavlobaSi 
xSirad 1-3 dekadamdea, magram aris SemTxvevebi, roca 
mTeli zamTris ganmavlobaSi grZeldeba. amitom mis qve-
moT, niadagis zedapirTan mkveTrad matulobs naxSiror-
Jangis koncentracia, romelsac mcenareebi gamoyofen 
sunTqvisas. yinulis qerqis qveS mcenareebis qsovilebSi 
erTi dReRamis ganmavlobaSi naxSirorJanga gazis Semcve-
loba izrdeba 1-dan 20%-mde, xolo Jangbadis Semcveloba 
mcirdeba 20-dan 8%-mde. aqedan gamomdinare, mravali 
mkvlevari yinulis qerqis qveS mcenareebis daRupvas mia-
wers haeris urTierTgacvlis procesis darRvevas. 

yinulis qerqis warmoqmnis winaaRmdeg brZolis karg 
saSualebas warmoadgens mis zedapirze Tovlis safaris 
SeCereba. Tovlis feniT dafaruli yinulis qerqi Tanda-
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Tan TovlTan erTad dneba da zians ar ayenebs saSemodgo-
mo kulturebis naTesebs. TovliT daufarav yinulis 
qerqs, romelsac SeuZlia daazianos saSemodgomo naTese-
bi, zogjer zedapirze moabneven nacars an gadamwvar na-
kels, rasac moyveba yinulis swrafad galRoba. 
 zamTris yinvebis gavlena mrvalwlovan kulturebze. 
mcenaris yinvagamZleoba rTuli biologiuri procesia. 
igi dakavSirebulia, rogorc mcenaris memkvidreobis Ta-
viseburebasTan, ise meteorologiur faqtorebTan. ami-
tom mcenaris yinvagamZleobas, gamozamTrebis Tvalsaz-
risiT, udidesi mniSvneloba aqvs. mcenare savegetacio 
periodis dasawyisidan sicivis dadgomamde ganuwyvetliv 
mzadebaSia zamTris pirobebis Sesagueblad. savegetacio 
periodSi mcenaris normaluri zrda saimedo maCvenebe-
lia zamTrisaTvis mzadebisa, radgan am dros igi maqsima-
lurad imaragebs sakveb nivTierebebs. mcenarem Tu sakve-
bis momarageba ver moaswro, yinvisagan advilad dazian-
deba. maSasadame, mcenaris yinvebisagan dazianeba damoki-
debulia ara marto araxelsayrel agrometeorologiur 
pirobebze, aramed mcenaris mdgomareobazec. kargad gan-
viTarebuli da mosvenebiT stadiaSi droulad Sesuli  
mcenareebi zamTris pirobebs SedarebiT advilad eguebi-
an da saTanado agroteqnikis pirobebSi sagrZnoblad 
imaRleben yinvagamZleobis unars. 
 mcenareuli samyaros udidesi nawili, yinvebis gamo, 
yovelwliurad ganicdis sxvadasxva xarisxiT dazianebas. 
gamonaklis mxolod tropikuli zona warmoadgens. yinve-
bi gansakuTrebiT saSiSia da did zians ayenebs subtropi-
kuli zonis teritoriebs, aseve nawilobriv azianebs me-
venaxeobisa da mexileobis zonebsac. subtropikuli mce-
nareebi naklebad yinvagamZlea, vidre kontinenturi xexi-
lovani kulturebi da vazi. 
 citusovani kulturebis biologiur Taviseburebas 
warmoadgens susti yinvagamZleoba. magaliTad, limonis 

foTlebi ziandeba -4C temperaturaze, erTwliani tote-
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bi -5, -6 C, xolo ori da samwliani totebi -7C, ramac  Se-
iZleba 2-3 wlis mosavlis danakargi gamoiwvios. limonis 

kultura -8,-9C temperaturaze yinvisagan iRupeba. for-

Toxlis kulturas foTlebi uziandeba -6C temperatu-

raze, -7C foTlebi da Semodgomis nazardi totebi mTli-
anad eyineba, rac uaryofiT gavlenas axdens momdevno 
wlis mosavalze. forToxlis kulturis 2-3 wliani tote-

bi iyineba -8, -9C, xolo mcenare mTlianad iRupeba -10, -

11C temperaturaze. rac Seexeba mandarinis kulturas, 
igi aRniSnul kulturebTan SedarebiT ufro metad yinva-
gamZlea. mas foTlebi da nawilobriv Semodgomis nazardi 

totebi uziandeba -7, -8C temperaturaze, 2-3 wliani to-

tebi ki -9C uziandeba da momdevno wels mosavals ar iZ-

leva. mandarinis 4-5 wliani totebi ziandeba -10, -11C 

temperaturaze, xolo -12C da ufro dabal temperatu-
raze igi iyineba fesvis yelamde. 
 zemoaRniSnul kulturebze (limoni, forToxli, man-
darini) damazianebeli-kritikuli temperaturebis cod-
nas garkveuli praqtikuli mniSvneloba gaaCnia, raTa Ti-
Toeuli saxeobis gaSenebisaTvis winaswar SeirCes Sedare-
biT xelsayreli mikroklimaturi zonebi. 
 zamTris yinvebi, aseve saSiSia kontinenturi kultu-
rebisa da vazisaTvis. kontinenturi xexilovani kultu-
rebis yinvagamZleoba jiSebis mixedviT meryeobs, kerZod, 

vaSlis jiSebisaTvis -35, -45C temperaturamde da ufro 
dabla, msxlis sxvadasxva jiSis yinvagamZleoba Seadgens -

28, -35C, qliavis jiSebisaTvis -30, -32C, atmisaTvis -20, -

25C, gargarisaTvis -25, -28C, vazisaTvis -12, -20C, vazis 

kultura mTlianad iyineba -21, -22C temperaturaze.  
 unda aRiniSnos, rom xexilovani kulturebis fesvTa 
sistemis yinva-gamZleoba gacilebiT naklebia, vidre mi-
wiszeda nawilebisa. mcenaris yinvagamZleoba mkveTrad 
ecema zamTarSi, xangrZlivi daTobis SemTxvevaSi.  
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9.7  amindis gavlena mcenareTa mavneblebsa  
da daavadebebze 

 

 sasoflo-sameurneo mavneblebisa da daavadebebis 
ganviTareba pirdapir kavSirSia amindis pirobebTan. xel-
sayreli amindis pirobebSi, mwerebis mraval saxeobas una-
ri aqvs did manZilze swrafad gadaadgilebisa da mravali 
Taobis mocemisa, ris Sedegad mokle droSi SeuZliaT da-
azianon mcenareebi sakmaod did farTobze. 
 TiToeuli mweris saxeobisaTvis arsebobs tempera-
turisa da tenianobis minimaluri, optimaluri da maqsi-
maluri sazRvrebi, romlebic ganapirobeben maTi ganvi-
Tarebis xelsayrel pirobebs. cudi amindis pirobebi, Zi-
riTadad uaryofiT gavlenas axdens mavneblebis cxovel-
moqmedebaze. aramdgradi, uTovlo zamTari temperatu-
ris mkveTri meryeobiT da Zlieri yinvebiT iwvevs mwere-
bis masiur ganadgurebas. piriqiT xdeba, roca zamTari 
civia da Tovlis saburveli mdgradia an zamTari anoma-
lurad Tbilia. aseT SemTxvevaSi, mavneblebisaTvis iqmne-
ba xelsayreli pirobebi. 
 mwerTa umravlesobis intensiuri cxovelmoqmedeba 

da gamravleba mimdinareobs 20-30C temperaturis far-
glebSi. am sazRvrebis zeviT an qveviT maTi aqtivoba 
mkveTrad ecema. mwerebis ganviTarebis tempi ZiriTadad 
damokidebulia temperaturaze. siTbos nakleboba mniS-
vnelovnad aferxebs an wyvets mavneblebis ganviTarebas. 
mavneblis gavrcelebas xels uwyobs qari. mas didi rao-
denobiT mwerebi gadaaqvs Sor manZilze, sadac isini masi-
urad mravldebian.  
 mcenareebze uaryofiT gavlenas axdens sxvadasxva sa-
xis daavadebebi, romlebic mravali mizeziT warmoiqmne-
bian. erTerT mizezs amindis pirobebi (gvalvebi, wayinve-
bi, dabali temperaturebi da sxva) warmoadgens. aRniSnu-
li pirobebi aramarto azianeben, aramed xels uwyoben 
mcenareebis sokoebiT, virusebiT da sxva daavadebebis ga-
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momwvevi organizmebiT avadobas. mcenareebze xSirad 
vrceldeba sokovani daavadebebi, romlebic umetes Sem-
TxvevaSi viTardebian xelsayrel agrometeorologiur 
pirobebSi, kerZod, SedarebiT maRali haeris tenianobisa 
da temperaturis SemTxvevaSi. magaliTad, kartofilis 

daavadeba - fitoftora swrafad  viTardeba 18-20C hae-
ris temperaturis da 80-90% cota meti SefardebiTi te-

nianobis dros. fitoftora 10C-ze naklebi da 30C meti 
temperaturis SemTxvevaSi ver viTardeba. aRniSnuli tem-
peraturis da tenianobis maCveneblebi saSualebas iZle-
va, Sefasdes am daavadebis ganviTarebis pirobebi da vade-
bi. 
 vazis kulturis ZiriTad damazianebel daavadebas 
warmoadgens Wraqi, romelsac iwvevs soko perenosporo-
zi. misi ganviTareba dakavSirebulia meteorologiur pi-
robebTan. am soko - parazitis gamoCena iwyeba 85-90% da 

meti haeris SefardebiTi tenianobisa da 11C-dan 30C-
mde haeris temperaturis SemTxvevaSi. inkubaciis perio-

di damokidebulia temperaturaze. magaliTad, 22-25C ha-
eris temperaturis dros, es periodi grZeldeba 4-5 

dRes, 13C-ze - 10 dRemde, xolo 26C meti temperatura 
axangrZlivebs inkubaciis periods. vazis Wraqis inkuba-
ciis periodis xangrZlivobis damokidebuleba meteoro-
logiur faqtorebze saSualebas iZleva ganisazRvros 
daavadebis gamovlenis vadebi, romelsac uaRresad didi 
mniSvneloba aqvs prevenciuli (dacviTi) RonisZiebebis 
CatarebisaTvis. 
 
 

9.8  mecxoveleobisaTvis araxelsayreli  
meteorologiuri pirobebi 

 
 mecxoveleobaSi amindi da klimati mniSvnelovan 
rols asrulebs. haeris temperatura gavlenas axdens 
cxovelebis nivTierebaTa cvlis intensiur procesze. mi-
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si Semcireba gansazRvrul doneze dabla ganapirobebs 
nivTierebaTa cvlis gaZlierebis saWiroebas. rac gamoi-
xateba cxovelis mier damatebiTi siTbos miRebaSi, orga-
nizmisaTvis normaluri temperaturis SenarCunebis miz-
niT. amitom SedarebiT civi amindis pirobebSi, cxovelebi 
moiTxoven gaZlierebul kvebas. nivTierebaTa cvlas ax-
lavs organizmis mudmivi siTbos gacvla garemosTan, rac 
mimarTulia sxeulis temperaturis SenarCunebisken. 
cxovelis sxeulis mudmivi temperaturiT fiziologiu-
ri procesebi mimdinareobs Tanabari aqtiurobiT, rac sa-
Sualebas aZlevs cxovelebs iarsebon sxvadasxva klima-
tur pirobebSi.  
 unda aRiniSnos, rom Sinauri cxovelebi miekuTvnebi-
an TbilsisxlianTa jgufs, romlebsac Termoregulaciis 
unaris gamo sxeulis temperatura TiTqmis ar ecvlebaT. 
civi amindebi, uaryofiTi temperaturebi, qari, wvima 
cxovelebSi iwvevs siTbos dakargavas. magaliTad, cxvre-
bi civ amindSi eZeben TavSesafars, qarisagan Tavdasaca-
vad myudro adgils. aRniSnul pirobebSi isini mWidrod 
ekvrian erTmaneTs, cdiloben Seamciron sxeulis zoma. am 
dros aSkarad SeimCneva sxeulis kankali da sxva gamovli-
nebebi. xangrZliv civ aminds SeuZlia gamoiwvios cxove-

lebis gaciveba. haeris temperatura -30, -40C dabla SeiZ-
leba damRupveli aRmoCndes kameCisaTvis, xolo Crdilo-
eTis iremze igi ar axdens gavlenas. 
 cxeli amindi iwvevs cxovelis organizmis mier siT-
bos mcire xarjvas. araxelsayrel cxel amindSi cxvrebi 
eZeben Crdils an qarian adgils, erTad grovdebian da 
cdiloben erTmaneTs Seafaron Tavi. maTi sunTqva mZime 
da gaxSirebulia, xolo maTi aqtivoba mkveTrad mcirde-
ba. cxvrebi mxned grZnoben Tavs, roca haeris temperatu-

ra 18-21C ar aRemateba. isini bevrs moZraoben, xalisiT 

Zoven, xolo temperatura roca miaRwevs 25-26C da mets, 
cxvrebs emCnevaT moTenTiloba, grovdebian erTad, uqve-
iTdebaT Wamis mada, Zoven cudaT, sunTqva uxSirdebaT 
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100-120-mde wuTSi da a.S. amindis aRniSnuli pirobebi 
mkveTrad moqmedebs maT produqtiulobaze. 
 cxovelis organizmis normaluri cxovelmoqmedebi-
saTvis saWiroa mzis sinaTle. misi nakleboba cxovelebze 
damRupvelad moqmedebs. mzis radiaciis Sedegad gamowve-
uli sinaTlisa da siTbos siWarbe iwvevs organizmis gada-
xurebas, rac cxovelisaTvis mavnebelia. aseve, uaryofi-
Ti gavlena aqvs haeris Warbtenianobas. amindis aseTi pi-
robebi cxvaris SemTxvevaSi aavadebs cxovels, auaresebs 
matylis xarisxs da a.S. zogjer araxelsayreli pirobebi 
iqmneba cxvris ZovebisaTvis zamTris periodSi, Tovlis 
safaris simaRlis da simkvrivis garkveuli SeTanawyobi-
sas. Tu saZovrebi dafarulia 20-25 sm Tovlis safariT, 
mniSvnelovnad Zneldeba an sruliad wydeba cxvris Zove-
ba, gansakuTrebiT dabali balaxebis SemTxvevaSi. cxadia, 
am dros gasaTvaliswinebelia Tovlis simkvrivec. maRal-
mTian saZovrebze 0.13 m/sm3 naklebi Tovlis simkvrivis 
dros cxvris Zoveba SeiZleba kidev gagrZeldes 35-40 sm 
Tovlis safarisas, xolo aRniSnulze meti Tovlis simaR-
lis SemTxvevaSi, miuxedavad misi simkvrivisa, Zovebis 
dRed ar CaiTvleba. cxenebis Zoveba Zneldeba vake saZov-
rebze 60 sm meti fxvieri Tovlis safaris simaRlis da 30 
sm meti simaRlis mWidro Tovlis dros. 

 

  

9.9  soflis meurneobisaTvis saxifaTo  

elWequri procesebi 
 

 elWequri prcesebis ganxilvas usafrTxoebis mizniT, 
soflis meurneobaSi praqtikuli mniSvneloba gaaCnia. mi-
si formireba xdeba iseTi atmosferuli procesebis Sede-
gad, romlebic konveqciuri Rrublebis warmoqmnas da 
ganviTarebas ganapirobeben. igi globaluri eleqtruli 
wredis komponents warmoadgens da arsebiTi gavlena aqvs 
atmosferoSi siTbosa da tenis gadatanaze. elWeqis 
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Rrublebi viTardeba 8-12 km simaRlemde, romlis zeda na-
wili troposferoSia, uaryofiTi temperaturis piro-
bebSi, xolo mis qveda nawilSi grovdeba wylis wveTebi. 
msxvili da mZime wveTebi uaryofiTad aris damuxtuli, 
msubuqi da wvrili wveTebi - dadebiTad. Rrubelis polu-
sebs Soris eleqtronuli denis gavlisas xdeba mZlavri 
ganmuxtvebi. is xdeba rogorc Rrubelsa da dedamiwas So-
ris, aseve Rrublis SigniTac. yvela saxis elvis SemTxve-
vaSi xdeba dadebiTi da uaryofiTi muxtebis dacalkeveba 
da maTi Rrublis sxvadasxva nawilSi moqceva. dadebiTi 
muxtebi umetesad Rrublis zeda nawilSi  iyris Tavs, xo-
lo uaryofiTi - Rrublis qveda nawilSi. daeleqtroeba 
xdeba yinulis kristalebisa da RrubelSi arsebuli set-
yvis marcvlebis urTierTSejaxebis Sedegad (naxazi 9.9.1). 
 

 
naxazi 9.9.1  elvis warmoqmnis etapebi 
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 elWeqis warmoqmnas xSirad Tan axlavs setyvis proce-
si, romlis formireba xdeba imave pirobebSi.  

Rrubelsa da dedamiwas Soris elvis warmoqmnas win 
uswrebs Rrublis fuZidan uaryofiTad damuxtuli nawi-
lakebis arxis anu safexurebrivi lideris swrafi gavla. 
lideri aris Rrublidan wamosuli eleqtruli muxti-
elWeqis winamorbedi. igi naxtomiseburad viTardeba da 
wamis meaTasedebSi, TiTo naxtomis dros 50-100 m gadis. 
rodesac arxi dedamiwas miuaxlovdeba, mas xvdeba sxva-
dasxva niSniani muxtebis nakadi. pirveli ganmuxtva aneit-
ralebs Rrublis fuZesTan arsebuli uaryofiTad damux-
tuli ionebis nawils. wamis daaxloebiT erT meaTedSi ki-
dev erTi lideri warmoiqmneba anu lideri - piloti da 
misgan modis Semdegi ganmuxtva.  

aRniSnul arxebSi warmoiqmneba didi simZlavris 
eleqtruli deni, ganmuxtvebis kombinacias ewodeba  el-
va. Rrublis zeda nawilSi Tavmoyril dadebiT muxtebsac 
SeuZliaT elvis gamowveva (naxazi 9.9.2).  

 

 
naxazi 9.9.2  elvis dadebiTi ganmuxtva 

 

 Rrubelsa da dedamiwas Soris elva warmoiqmneba el-
vis liderebis gavrcelebiT Rrublis fuZidan dedamiwi-
saken. rodesac liderebi dedamiwis zedapirze raime obi-
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eqts xvdebian, viTardeba xiluli ganmuxtva. ganmuxtvis 

momentSi haeris gaTboba (20-25C) iwvevs mis gafarToebas 
da warmoiqmneba vakuumi, sicariele swrafad ivseba, arxSi 
SemoWrili gareTa haeriT, rasac Tan axlavs quxili. el-
vis ganmuxtvis siSoris gamoangariSebis empiriuli wesis 
dros, saWiroa daiTvalos wamebi ganmuxtvasa da quxils 
Soris da gaiyos 3-ze, rac iZleva manZils kilometrebSi. 
aRniSnuli meTodi ar gamodgeba Soreuli ganmuxtvebi-
saTvis, kerZod, 20 km moSorebiT.  
 atmosferos zeda fenebSi (ionosferoSi) mimdinare-
obs mokleperiodiani eleqtruli ganmuxtvebi, romelTa 
ramdenime tipi arsebobs. maTgan yvelaze gavrcelebulia 
spraitebi, romlebic Stormuli sistemis Tavze warmoiq-
mneba. igi wiTeli sinaTlis gaelvebebia da garegnulad 
gigantur meduzas waagavs, romelic Rrublis Tavze 95 km 
simaRleze vrceldeba, molurjo-momwvano `sacecebiT~. 
meore, yvelaze gavrcelebuli movlena cisferi jetebia, 
ZiriTadad giganturi da lurji jetebi. isini warmoadge-
nen elWequri procesebis yvelaze aqtiuri regionebis 
zeda nawilebidan aRmavali mimarTulebiT moZrav eleq-
trul gafrqvevas. kidev erTi iSviaTi da gansakuTrebuli 
eleqtruli movlenis tipia wminda elmos CiraRdnebi. 
 miuxedavad, zemoaRniSnuli grandiozuli sanaxobiTi 
efeqtisa, mas Tan axlavs fataluri Sedegebic. amitom mo-
salodneli safrTxis Tavidan acilebis mizniT, aseT 
dros saWiroa daculi iqnas usafrTxoebis wesebi. elvis 
dros, upirveles yovlisa adamianma Tavi unda Seafaros 
Senobas da Seecados ar Seexos eleqtromowyobilobas. ar 
SeiZleba xis an raime maRali obieqtis qveS dadgoma, ro-
melmac SeiZleba bunebrivi elvagamtaris roli Seasru-
los. 
 mniSvnelovania dasavleT da aRmosavleT saqarTve-
los teritoriaze elWequri procesebis ganawileba. el-
Weqian dReTa maqsimaluri ricxvi dasavleT saqarTvelo-
Si fiqsirdeba ivnisis, ivlisis da aseve agvistos TveebSi. 



 233 

kolxeTis dablobis raionebSi, dasavleT kavkasionis 
mTian zonebSi da centraluri kavkasionis maRalmTianeT-
Si elWeqian dReTa ricxvi 35-45 Seadgens. danarCen nawil-
Si, sanapiro zonis CaTvliT igi 50-55 dRes Seadgens. el-
Weqian dReTa maqsimaluri ricxvi aRmosavleT saqarTve-
loSi, gaaqtiurebuli konvenciuri procesebis fonze da-
ikvirveba maisis da ivnisis TveebSi. maTi warmoqmnis mTa-
var keras warmoadgens TrialeTis da civgomboris qede-
ba. elWeqis udidesi dReTa ricxviT gamoirCeva samxreT 
saqarTvelos centraluri nawili, mesxeT-lixis qedebis 
CrdiloeT da samxreT ferdobebi, kaxeTis kavkasionis ma-
RalmTiani sartyeli da civgomboris qedi. dasavleT kav-
kasionis mTian zonaSi  elWeqian dReTa ricxvi 60-75 dRes 
Seadgens. saqarTvelos teritoriaze elWeqian dReTa gan-
meoradobas aqvs ori maqsimumi, ivnisi-ivlisis TveebSi da 
agvistos TveSi. 
 

 kiTxvebi TviTSemowmebisaTvis 

 

1. ra da ra tipis wayinvebi arsebobs da rogoria maTi 
warmoqmnis pirobebi? 

2. wayinvebis da zamTris yinvebis winaaRmdeg brZolis 
romel fizikur da biologiur meTodebs iyeneben? 

3. raSi mdgomareobs brounovis da mixelsonis wayinve-
bis prognozebis arsi? 

4. romeli klimaturi parametrebi gamosaxaven gvalvia-
nobis periodis xarisxs? 

5. rogori temperaturebiT da tenianobiT xasiaTdeba 
xorSaki? 

6. raSi mdgomareobs setyvis warmoqmnis meqanizmi? 

7. rogori sezonuroba axasiaTebs saqarTveloSi setyvi-
an dReTa msvlelobas? 

8. sasoflo-sameurneo kulturebis setyvisagan dacvisa 
da setyvis procesebze aqtiuri zemoqmedebis romeli 
ZiriTadi meTodebi gamoiyeneba? 
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9. sasoflo-sameurneo kulturebis dazianebis gamomwve-
vi romeli araxelsayreli movlenebia zamTris period-
Si? 

10.  rogori gavlena aqvs zamTris yinvebs mrvalwlovan 
kulturebze? 

11.  ra gavlena aqvs mecxoveleobisaTvis araxelsayrel 

meteorologiur pirobebs? 
12.  raSi mdgomareobs elWequri procesebis warmoqmnis 

meqanizmi? 
13.  elvis ra tipebi arsebobs? 
14.  ra usafrTxoebis zomebi miiReba elWequri movlenebis 

mimarT? 
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Tavi X 

 

amindi 

 

10.1 atmosferos cirkulaciuri procesebi  
 

haeris masebi da maTi formireba. energia, romelic 
modis mzidan dedamiwamde aris faqtori, romelic ayali-
bebs aminds. am energiis urTierTqmedebas dedamiwasa da 
haers Soris Tanaxlavs fizikuri da qimiuri gardaqmnebi 
garkveul procesamde, rasac amindi ewodeba. mzis gaaqti-
ureba gansakuTrebul gavlenas axdens atmosferos zeda 
fenebze da uSualod moqmedebs amindis sezonur cvlile-
baze. 

troposferoSi yovelTvis arsebobs haeris sxvadas-
xva masebi, romlebsac milionobiT kvadratuli kilomet-
rebi uWiravT da erTmaneTisagan gansxvavdebian sxvadas-
xva TvisebebiT: temperaturiT, tenianobiT, Rrubliano-
biT, mtvris SemcvelobiT da a.S. magaliTad, haeris masa, 
romelic imyofeba  saharis udabnos Tavze xasiaTdeba 
ufro maRali temperaturiT, vidre is haeris masa, rome-
lic mdebareobs imave paralelze atlantikis okeaneze. 
garda amisa, atlantikis okeanis zedapirze mdebare hae-
ris masis tenianoba ufro maRali iqneba, vidre udabnoSi 
da bolos, okeanis Tavze mdebare haeris masis mtvris Sem-
cveloba SedarebiT mcire iqneba, vidre saharis udabnos 
haeris. aseTi fizikuri Tvisebebis haeris masas, romelic 
formirdeba udabnos pirobebSi, uwodeben kontinentur 
haeris masas, xolo okeaneebis zedapirze formirebul ha-
eris masas zRvis haeris masas, radgan misi fizikuri piro-
bebi sapirispirod gansxvavdeba kontinenturi haeris ma-
sis pirobebisagan.  

dedamiwis zedapiri araerTgvarovania, metnaklebi ra-
odenobiT gvxvdeba: qviSa, wyali, sxvadasxva saxis niadagi, 
amitom maTTan mimdebare haeris fenebsac gaaCniaT erTma-
neTisgan gansxvavebuli fizikuri Tvisebebi, e.i. haeris ma-
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sis Tviseba ganisazRvreba im teritoriis Taviseburebe-
biT, sadac igi formirdeba. saerTod, haeris masebi for-
mirdebian geografiul raionebSi da maTi tipebis saxele-
bic im geografiul adgilmdebareobas emTxveva, sadac isi-
ni warmoiqmnebian: 1. arqtikuli haeri; 2. zomieri haeri; 3. 
tropikuli haeri; 4. ekvatoruli haeri. maTi formireba 
warmoebs Semdeg geografiul raionebSi: 

 arqtikuli haeris masebis formireba ZiriTadad mimdi-

nereobs 70-ian ganedebze, CrdiloeTiT, e.i. im areebSi, 
sadac yinulisa da Tovlis safari dominirebs; 

 zomieri haeris masebi formirdebian zomieri ganede-
bis xmeleTsa da okeaneebis zedapirze; 

 tropikuli haeris masebis formirebas adgili aqvs 

subtropikuli maqsimumebis areebSi (30-40 ganedebze); 

 ekvatoruli haeris masebi formirdebian ekvatoris 

gaswvriv 10 ganedamde. 
haeris masebi dedamiwis garSemo ganuwyvetel moZrao-

baSia, e.i. erTi teritoriidan gadadis meore teritoria-
ze. maT aseT moZraobas, atmosferos saerTo cirkulaci-
as uwodeben. haeris masebis gadaadgilebis dros, rogorc 
ki Seicvleba niadagis zedapiris safari, maSinve icvleba 
haeris masis fizikuri Tvisebebi. magaliTad, rodesac 
kontinenturi haeris masa gadaadgildeba okeanis zeda-
pirze, igi gadascems Tavis siTbos nawils wyals da Sesa-
bamisad mcirdeba masis temperatura. igi mdidrdeba 
wylis orTqliT da matulobs tenianoba. kontinenturi 
haeris masa wyalTan Serevis dros TandaTanobiT iwyebs 
transformirebas, e.i. kargavs masis kontinenturobis 
Tvisebas da iZens zRvis haeris masis Tvisebas, magram Tu 
procesi piriqiT mimdinareobs, maSin zRvis haeris masa 
xmeleTze moZraobis dros iZens kontinenturi haeris ma-
sis Tvisebas da a.S. 

haeris masa, dedamiwis garSemo moZraobisas urTier-
TkavSirSia sxvadasxva saxis safaris mqone zedapirTan, 
ganuwyvetliv ganicdis transformacias, e.i. kargavs Ta-
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vis Tvisebas da iZens meores, rac garkveulwilad moqme-
debs amindis saerTo xasiaTze. 
 frontebi. cikloni, anticikloni. did temperatu-
rul cvlilebebs xSirad adgili aqvs e.w. frontebis arse-
bobis gamo, romlebic SedarebiT Tbili da civi haeris 
gamyof Zalian viwro sasazRvro zonebs warmoadgenen, sa-
dac SesamCnevi temperaturuli gansxvavebebi aRiniSneba.  

sxvadasxva fizikuri Tvisebebis mqone haeris masebi, 
dedamiwis garSemo mudmiv moZraobaSi arian da urTier-
TSexebisas erTmaneTSi erevian, riTac warmoqmnian fron-
talur zonebs. am ukanasknelis dedamiwasTan gadakveTis 
adgils frontis xazs, anu fronts uwodeben. misi sisqe 
10-15 km udris, zogjer 50 km frontis xazze SeimCneva at-
mosferuli movlenebis Zalian swrafi cvlileba, e.i. 
mkveTrad icvleba atmosferos wneva, temperatura, 
Rrublianoba, tenianoba, qaris siCqare, mimarTuleba da 
sxva. Tu atmosferuli frontebi garkveuli drois gan-
mavlobaSi erTi da imave mdgomareobaSi rCebian uwodeben 
stacionalurs. arsebobs frontis ramdenime saxe: Ziri-
Tadi, Tbili, civi da okluziis. 

 ZiriTad frontebs - miekuTvneba arqtikuli (antar-
qtikuli), polaruli, tropikuli. 

 Tbili fronti. atmosferoSi urTierTmomqmedi hae-
ris masebis ganmasxvavebel niSnad maTi temperatura iT-
vleba. roca Tbili haeris masa, moZraobis dros daeweva 
haeris civ masas, igi rogorc SedarebiT msubuqi da mSra-
li, iwyebs civi haeris masaze aRma svlas (srials). am Sem-
TxvevaSi civi haeri adgils uTmobs Tbil haers. am momen-
tSi maT gamyof xazs, romelic niadagis zedapirs gadak-
veTs, Tbil fronts uwodeben (naxazi 10.1.1). 

 



 238 

 
naxazi 10.1.1 Tbili frontis sqema 

 
Tbili haeris aRmasvlis dros (8-9 km-mde) mimdinare-

obs yvela is fizikuri procesi, rac xdeba haeris verti-
kaluri moZraobisas. magaliTad, frontalur zedapirze 
Tbili haeri adiabaturad civdeba. es apirobebs konden-
saciur procesebs, Rrublebis warmoqmniT da naleqebis 
mosvliT. frontis xazis axlos dedamiwis gadakveTasTan 

warmoiqmnebian qveda iarusis wvimafena (Ns) Rrublebi, 
romlebic mcire intensivobis xangrZliv naleqs iZlevi-
an. aseTi naleqis zonis sigrZe 300-400 kilometria. am sa-
xis naleqi metad sasargebloa soflis meurneobisaTvis, 
radgan igi Tanabrad CaiJoneba niadagSi da mcenarisaTvis 
avsebs sasargeblo tenis marags. Tbili haeris TandaTa-
nobiT Semdgomi aRmasvlis dros adgili aqvs maRalfena 
Rrublebis warmoqmnas, romlebic zafxulobiT wvimis sa-
xiT iZlevian naleqs, xolo zamTarSi naleqi modis Tov-
lis saxiT. haeris Semdgomi aRmasvlis dros warmoiqmne-

bian fraTa fena (Cs) da frTa (Ci) Rrublebi, saidanac na-
leqebi ar modis.  
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unda aRiniSnos, rom Tbili frontis amindi ufro 
mdgradia da moicavs SedarebiT did farTobs. misi gav-
lis Semdeg temperatura matulobs da xdeba qaris Semob-
runeba. am dros Rrublianoba mcirdeba da naleqebi, rom-
lebic xangrZlivi periodis ganmavlobaSi modioda wyde-
ba. 

civi fronti. civs uwodeben atmosferul fronts, 
romelic Tbili haeris mxares gadaagildeba. civi haeris 
masa ufro mZime da mkvrivia, amave dros ufro swrafad 
moZraobs, vidre Tbili haeris masa, misi siCqarea 40-50 
km/sT. igi SeiWreba Tbil haerSi soliseburad, aiZulebs 
mas ukan daixios da ikavebs mis adgils. maT gamyof xazs, 
romelic niadagis zedapirs gadakveTs civ fronts uwo-
deben (naxazi 10.1.2). 

 
naxazi 10.1.2 civi frontis sqema 

 
civi haeris masis swrafad SeWra Tbil haerSi iwvevs am 

ukanasknelis didi siCqariT zeviT gandevnas, rasac Tan 
sdevs swrafi da intensiuri kondensaciuri procesebis 
mimdinareoba. am dros warmoiqmneba grovawvimis Rruble-

bi (Cb), saidanac miiReba TqeSi xasiaTis wvima. civi fron-
tis gavlisas wlis Tbil periodSi xSirad adgili aqvs el-
Weqsa da setyvis mosvlas.  amindis xasiaTi civi frontis 
gavlis dros, damokidebulia haeris masebis urTier-
Tmoqmedebis xasiaTze da frontis gadaadgilebis siCqa-
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reze. rodesac civi haeri Seereva aramdgrad tenian ha-
ers, frontis zonaSi yalibdeba amindi, xanmokle, magram 
Zlieri naleqebiT, xolo zafxulSi - elWeqiT. mogviane-
biT qari qris civi mxridan, temperatura iklebs, wneva ma-
tulobs, tenianoba mcirdeba da swrafad xdeba gamodare-
ba. zogadad, rac ufro civia haeri frontis ukan da rac 
ufro Tbilia da teniani haeri frontis win, miT ufro 
Zlieria grigali civi frontis gavlisas da miT ufro 
mkveTrad xdeba gadasvla Tbili da teniani amindidan 
mSral da civ amindze. 

okluzia. zomieri ganedebis ciklonebis arsebobis 
ukanasknel stadias warmoadgenen okluziis frontebi, 
romelebic xasiaTdebian mdgradi cudi amindiT. am fron-
tisaTvis damaxasiaTebelia civi haeris masebis metad 
swrafi moZraoba. es fronti warmoiqmneba maSin, rodesac 
erTi civi haeris masa moZraobisas daeweva meore civi hae-
ris masas da moxdeba maTi frontis xazebis gaerTianeba. 
civi haeris masebi erTmaneTSi Seerevian, rac gamoiwvevs 
Tbili haeris masebis maRla swrafad gandevnas da gro-

vawvima (Cb) Rrublebisa da elWeqis warmoqmnas. frontis 
xazebis aseT gaerTianebas okluzia ewodeba (naxazi 
10.1.3). 

 
 

naxazi 10.1.3  okluzia 
  

atmosferos cirkulaciis saerTo sistemaSi aris da-
bali da maRali wnevis areebi, anu ciklonebi da antici-
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lonebi. ciklonebi da anticiklonebi zafxulis period-
Si dReRamis ganmavlobaSi gadaadgildebian 400 km-dan 800 
km-mde, xolo zamTarSi - 1000 kilometramde. zogadad, 
ciklonebi ufro swrafad moZraoben vidre anticiklone-
bi.  

ciklons uwodeben dabali wnevis ares (naxazi 10.1.4), 
romelic ZiriTadad SeimCneva mis centrSi, xolo perife-
riebisaken igi TandaTan matulobs, ris gamoc qarebi pe-
riferiidan centrisaken moZraoben (a), saaTis isris sawi-

naaRmdego mimarTulebiT (b). 
 

 
 

naxazi 10.1.4 cikloni 

 
ciklonis warmoqmnasa da ganviTarebaSi monawileobs 

ori sxvadasxva Tvisebis mqone urTierTmoqmedi haeris 
masa. amitom ciklonSi warmodgenilia civi da Tbili 
frontebi. Tbili haeris masa, moZraobaSi aiZulebs hae-
ris civ masas daixios ukan da daikavos misi adgili, xolo 
civi haeri, romelic Tbili frontis zurgs ukan moZra-
obs aiZulebs mas aiwios maRla da dauTmos adgili. orive 
frontis aseTi talRuri moZraoba viTardeba da ciklo-
nis centrSi warmoiqmneba haeris wriuli moZraoba. cik-
lonis Semdgomi ganviTarebis dros, frontaluri xazebi 
erTdebian da iwyeben okluziis frontis warmoSobas, ris 
Sedegadac cikloni sustdeba da sabolood qreba. tropi-
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kul ganedebSi sustad gamoxatul ciklonebs tropikul 
depresiebs uwodeben. ciklonebis didi raodenoba, Ziri-
Tadad moZraobs dasavleTidan aRmosavleTisaken, Tumca 
SesaZlebelia maTi gadaxra CrdiloeTiT an samxreTiT. 
civi frontis gavlis dros warmoiqmneba wvimagrova 
Rrublebi, saidanac miiReba TqeSi xasiaTis wvima, romel-
sac xSirad setyva axlavs. aseTi saxis naleqebi sazianoa 
soflis meurneobisaTvis.   

anticiklons uwodeben maRali wnevis ares, sadac wne-
vis maqsimumi moTavsebulia anticiklonis centrSi, xo-
lo periferiebisaken igi mcirdeba (naxazi 10.1.5). atmos-
feros wnevis aseTi ganawilebis gamo, haeris masebi anti-
ciklonSi moZraoben centridan periferiisaken (a), saa-
Tis isris moZraobis mimarTulebiT (b). 

 

 
 

naxazi 10.1.5  anticikloni 
 

anticiklonebi umTavresad erTi da imave masisagan 
Sedgeba da amitom mis centralur nawilSi ar aris fron-
tebi da frontaluri zedapirebi. anticiklonebi nela 
moZraoben, an didxans Cerdebian erT adgilas. aseTi anti-
ciklonebi zafxulobiT xangrZliv gvalvebs iwvevs, xo-
lo zamTrobiT - mkacr yinvebs. zafxulobiT anticiklo-
nebSi, rogorc iSviaTi movlena modis wvimebi, rac gamow-
veulia adgilobrivi warmoSobis konveqturi denebiT. 



 243 

10.2  amindis prognozireba 
 

amindi aris Cvens garSemo arsebuli haeris masebisa da 
masSi mimdinare fizikuri procesebis mdgomareoba da mi-
si cvlileba. mecnieruli ganmartebiT, amindi aris mete-
orologiur elementebis: wnevis, temperaturis teniano-
bis, qarisa da sxva mniSvnelobebis codna mocemul adgil-
ze drois mocemul momentSi.  

amindi adamiansa da bunebaze mudmivmoqmedi faqto-
ria. igi gavlenas axdens Sromisunarianobaze, xels uw-
yobs an aferxebs yoveldRiur saqmianobas. bunebis mov-
lenebis cvlileba, romelic amindis yoveldRiur cvale-
badobaSi gamovlindeba, iwvevs sasoflo-sameurneo kul-
turebis zrda-ganviTarebis daCqarebas an Seferxebas, 
saxmeleTo, sazRvao da sahaero transportis normalur 
an aranormalur muSaobas. Tu winaswar gvecodineba sad 
da rodis iqneba mosalodneli, esa Tu is atmosferuli 
movlena, saSualeba mogvecema miRebuli iqnas yvela zo-
mebi, amindis uaryofiTi gavlenis Tavidan asacileblad. 
amitom, soflis meurneobisaTvis didi praqtikuli mniS-
vneloba aqvs amindis mecnierul prognozs. 

amindis prognozi niSnavs, mosalodneli amindis xasi-
aTisa da misi cvalebadobis winaswar garkvevas. amindis 
prognozi SeiZleba iyos moklevadiani 1-3 dRis da grZel-
vadiani, kviris an erTi Tvis.  

amindisa da klimatisaTvis, aseve dedamiwis atmosfe-
rosaTvis ar arsebobs politikuri da administraciuli 
sazRvrebi. amitom im problemebis gadawveta, romlebsac 
iwveven arsebuli faqtorebi SeiZleba moxerxdes mxolod 
globaluri saerTaSoriso TanamSromlobis xelSewyo-
biT. aqedan gamomdinare, msoflio ZalisxmeviT, miRebuli 
iqna gadawyvetileba, rom mimarTuleba miecaT samsaxure-
bis koordinaciisaken da maTi rolis gaaqtiurebisaken. 

msoflio meteorologiuri organizacia (WMO) Seiqmna 
1951 wels (Jeneva, Sveicaria), romlis ZiriTadi funqcie-
bia: 
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 saerTaSoriso TanamSromlobis xelSewyoba, meteoro-
logiuri qselis organizebaSi, romlebic axorciele-
ben meteorologiur dakvirvebas da momsaxurebas; 

 im sistemis ganviTarebisa da organizebis xelSewyoba, 
romelic mimarTulia saerTaSoriso meteorologiuri 
informaciebis swrafad gavrcelebaSi; 

 meteorologiuri dakvirvebebis standartizaciisa da 
statistikuri monacemebis unificirebis uzrunvel-
yofa; 

 meteorologiuri samsaxuris gafarToeba sxvadasxva 
mimarTulebiT (maT Soris soflis meurneobis), specia-
listebis momzadeba Sesabamisi mimarTulebiT, kvleve-
bis ganviTarebis xelSewyoba da a.S.   

 dedamiwis zedapiris didi teritoriebis da mTlia-
nad dedamiwis sferos meteorologiuri mdgomareobis 
Sesaxeb cnobebis miRebis saukeTeso saSualebas warmoad-
gens meteorologiuri Tanamgzavrebi. maTi gamoyenebiT 
SesaZlebelia dakvirvebebi Rrublebis ganawilebze, at-
mosferos Semadgenlobaze, radiaciul balansze, haeris 
temperaturis vertikalur ganawilebaze da a.S.  

msoflio meteorologiur dakvirvebaTa sistemas Ta-
namgzavruli monacemebiT emsaxureba xelovnuri Tanam-
gzavrebis ori tipi: polarul-orbitaluri da geostaci-
onaluri. maTi monacemebis gamoyeneba gasuli saukunis 
60-70-iani wlebidan iwyeba. Tanamgzavruli teqnologie-
bis ganviTarebas uzrunvelyofs - kosmosuri kvlevis 

centri amerikos SeerTebul StatebSi - `NASA” da evro-

paSi - `EUMETSAT” (meteorologiuri Tanamgzavrebi). in-
formaciis miReba xdeba 5 arxiT (speqtrul diapazonSi) 
uwyvetad, rac saSualebas iZleva informaciis miRebi-
saTvis dedamiwis zedapirze da atmosferoSi mimdinare 
meteorologiuri movlenebis Sesaxeb. dadgenilia, rom 
erT meteorologiur Tanamgzavrs, erTi brunvis Sedegad 
SeuZlia mogvawodos iseTi informaciebi, meteorologi-
uri elementebis cvlilebebis Sesaxeb, romelic moicavs 
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dedamiwis TiTqmis mTel zedapirs. Tanamgzavridan miRe-
buli fotosuraTebiT, xdeba ciklonebisa da anticiklo-
nebis adgilmdebareobisa da siCqaris gansazRvra. Tanam-
gzavrebze arsebuli radiolokaciuri sistemebi aRmoa-
Cenen atmosferul frontebs da akvirdebian maT moZrao-
bas. `radioTvals” SeuZlia gadmosces signalebi naleqe-
bis mosvlis intensivobis Sesaxeb. 

mosalodneli amindis prognozisaTvis gamoiyeneba 
hidrodinamiuri anu ricxviTi meTodi. ricxviTi progno-
zis rTuli gantolebebis gadawyveta, romelSic gamoiye-
neba TiTqmis yvela meteorologiuri informacia, SesaZ-
lebelia kompiuteruli uzrunvelyofiT.  

meteorologiuri dakvirvebebis Sedegad miRebuli 
masalebis damuSavebas, romelic tardeba dedamiwis zeda-
pirze da garkveul simaRleebze mTel msoflioSi axor-
cieleben sinoptikosebi. maT mier xdeba rukebze ciklo-
nebisa da anticiklonebis, atmosferuli haeris masebisa 
da frontebis moZraobis, qariSxlebis, tornadoebis ga-
daadgilebis datana. aRniSnulis safuZvelze isini winas-
war prognozireben aminds, romelic mosalodnelia meo-
re dRes, Semdeg kviraSi da momdevno TveSi.  

wnevis ganawileba. atmosferos cvalebadi maxasiaTe-
belia zRvis doneze arsebuli atmosferuli wnevis deda-
miwis masStabiT ganawileba. sinoptikosebi am ganawilebis 
vizulizaciisaTvis adgenen e.w. izobarebs anu amindis 
rukebs. TiToeuli izobaris agebisas erTmaneTTan aer-
Teben im wertilebs, romlebSic zRvis donidan erTnairi 
wnevebia. magaliTad, aSSi-Si gamoiyeneben meTods, romlis 
mixedviT amindis rukebze izobarebs Soris intervalebi 4 
mb tolia (or paralelur izobars Soris wnevebis sxvaoba 
erTnairia). aRniSnulis upiratesoba gamixateba imaSi, 
rom or mezobel izobars Soris manZili adgilmdebareo-
bis mixedviT, informacias iZleva wnevis cvlilebis siC-
qareze. izobarebs Soris daSoreba miuTiTebs, Tu ramde-
nad myaria wnevis gradienti, anu wnevis cvalebadobis 
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tempi, iseve, rogorc izoTermebs Soris intervali war-
moaCens temperaturis gradientebs. izobarebis Sejgufe-
ba miuTiTebs maRali wnevis gradientze, wnevis swraf 
cvalebadobaze manZilis mixedviT. izobarebs Soris didi 
intervali miuTiTebs sust gradientze (naxazi 10.2.1).  

 

 
naxazi 10.2.1 amindis ruka - wnevis ganawileba (zR.d.) 

  
amindis winaswarmetyvelebisaTvis,  mniSvnelovania si-

noptikuri rukebis Sedgena, sadac aRniSnulia meteoro-
logiuri sadgurebi qalaqebisa da raionuli centrebis 
mixedviT. rukaze Sesabamisi sadgurebis mixedviT daitane-
ba amindis elementebi: atmosferuli wneva, temperatura, 
qari da sxva. amindis prognozirebisaTvis izobarebiT (er-
Tnairi wnevis SemaerTebeli xazi) gamoikveTeba  ciklone-
bi, anticiklonebi da sxva bariuli sistemebis adgilmde-
bareoba.  

sinoptikuri analiziT gamovlindeba, ra mimarTule-
bis traeqtoriiT imoZraveben bariuli sistemebi da ro-
gor aminds ganapirobeben. izobarebis gamosaxulebisa da 
sadguris modelis informacia adasturebs, wnevis gavrce-
lebis, qaris mimarTulebebis da Rrublianobis Sesaxeb 
ganzogadoebis siswores (naxazi 10.2.2).   
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nax.10.2.2 dedamiwis zedapiris tipiuri sinoptikuri ruka 

 

naxazze 10.2.3 mocemulia meteorologiuri sadguris 
modelis simboloebi, romlebic gamosaxaven qaris siCqa-
res (a) da Rrublianobas (b). 

 

 
nax. 10.2.3 sadguris modelis simboloebi 
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grZelvadiani prognozis micemisaTvis ganxiluli un-
da iqnas xangrZlivi periodisaTvis haeris masebisa da ba-
riuli sistemebis SesaZlebeli uamravi SemTxveva. didi 
yuradReba eqceva, agreTve mzis aqtivobis ryevas, radgan 
mzis aqtivobis amplituda garkveulwilad moqmedebs at-
mosferos cirkulaciur procesebze da Sesabamisad amin-
dis pirobebis formirebazec. 

amindis pirobebis Seswavlam dReisaTvis globaluri 
xasiaTi miiRo. amis damadasturebelia, saerTaSoriso me-
teorologiur organizaciasTan msoflio amindis samsa-
xuris Seqmna, romlis mizania amindze dakvirvebis srul-
yofa, amindis prognozis gaumjobeseba da meteorologi-
uri informaciis Sekrebisa da gacvlis daCqareba msof-
lios qveynebs Soris.  

 
 

10.3  amindis winaswarmetyveleba 
adgilobrivi niSnebiT 

 
adgilobrivi niSnebiT amindis prognozis Sedgena 

xdeba mxolod garkveul mcire teritoriebisaTvis. amin-
dis winaswarmetyveleba erTi romelime niSniT aramarTe-
bulia, saWiroa erTmaneTs daupirispiroT ramdenime ni-
Sani, rac prognozis saimedoobis gazrdis winapirobaa. 
gasaTvaliswinebelia, rom niSnebis umetesi nawili erTma-
neTs emTxveodes da saerTo iyos konkretuli adgilisaT-
vis. niSani, romelic erTi lokaciisaTvis SeiZleba daris 
mauwyebeli iyos, meoresaTvis avdris mauwyebeli gaxdes. 
gamomdinare iqedan, rom mTiani da maRalmTiani regione-
bi rTuli reliefiT xasiaTdebian, adgilobrivi niSnebiT 
amindis prognozireba gaZnelebulia. mitom, misi dazus-
teba SesaZlebelia mxolod mcire teritoriisaTvis.   

rogorc cnobilia, tyis biomasis matebisaTvis mniS-
vnelovania mwerebis, baqteriuli da sokovani daavadebe-
bis mimarT tyis mcenareulobis mdgradoba. xSir SemTxve-
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vaSi tyis masobrivi gadagvareba, tyis jiSebze mavneble-
bisa da sxvadasxva daavadebis gavrceleba araxelsayreli 
meteorologiuri pirobebiT (gvalvebi, Zlieri yinvebi da 
a.S.) aris gamowveuli. mravali daavadebis afeTqeba iwyeba 
zamTris Zlieri yinvebis, gvalvianobis da sxva araxel-
sayreli amindis pirobebis Semdeg, rac iwvevs mcenaree-
bis dasustebas, gamofitvas da maT daRupvasac. amindis 
pirobebi mWidro kavSirSia tyis xanZrebis saSiSroebas-
Tan, radgan misi gaCenis albaToba ukavSirdeba dabal te-
nianobas da Zlier qars, aseve elWeqebis dros warmoqmnil 
eleqtromuxtebs. gansakuTrebiT mTian regionebSi, sa-
dac gabatonebulia Tbili qarebi (fionebi), mosalodne-
li xanZrebis albaToba izrdeba. is, rom xanZris movlena 
kavSirSia meteorologiur (amindis) pirobebTan, safuZ-
vels iZleva misi Sefaseba moxdes kompleqsuri maxasia-
TeblebiT. amitom dgeba xanZris saSiSroebis klasebi, ris 
mixedviTac muSavdeba mosalodneli tyis xanZrebis saSiS-
roebis ruka da dgeba xanZarsaSiSi periodisaTvis prog-
nozi. 

unda aRiniSnos, rom mosalodneli amindis adgilob-
rivi niSnebi ukavSirdeba meteorologiuri elementebis 
cvlilebis xasiaTs. ganvixilavT zogierT maTgans. 

tenianobaze da atmosferul wnevaze damokidebuli 
niSnebi. mziani amindis mauwyebeli niSania diliT haeris 
tenianobis Zlieri kleba, xolo saRamos mateba. kargi 
amindis niSania wnevis ganuwyveteli mateba, xolo misi 
swrafi vardna naleqebis an qaris gaZlierebaze mianiS-
nebs. Weqa-quxilis mauwyebelia wnevis dilidan daweva, 
temperaturis da tenianobis uCveulod zrda, haeris Ca-
xuTva. 

qarze damokidebuli niSnebi. zafxulSi, RamiT wynari 
amindi, SuadRis periodSi Zlieri qari, romelic saRamos 
Cadgeba mianiSnebs mosalodnel karg aminds. magram Tu qa-
ri saRamos gaZlierda avdris mauwyebelia. mzian amindSi, 
ramdenime dRis ganmavlobaSi qari Tu erTi mimarTule-
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biT qris da Semdeg Seicvala mimarTuleba, amindis Sec-
vlis, naleqis niSania. 

Rrublebze damokidebuli niSnebi. dasavleTidan ho-
rizontze frTa Rrublebis gamoCena da misi swrafi moZ-
raoba wvimis an qaris niSania. Tu aRniSnuli Rrublebis 
raodenoba ar matulobs da igi caze uwesrigodaa gafan-
tuli, kargi amindis mauwyebelia. saRamo periodSi grova 
Rrublebis ar gafantva da ar gaqroba gaavdrebis, mosa-
lodneli wvimis niSania. aRniSnuli grova Rrublebis 
swrafi zrda, romlebic didi mTebis zomas aRweven Weqa-
quxilis niSania. 

garda zemoaRniSnulisa, yuradsaRebia e.w. Sereuli 
niSnebi. magaliTad, intensiuri nami kargi amindis niSania, 
xolo RamiT mosalodnel wvimaze migvaniSnebs diliT 
mSrali balaxi. Tu dablob adgilebSi diliT da saRamos 
nislia, romelic mzis amosvlisas ifanteba mianiSnebs 
mzian aminds. caze mravali varskvlavis cimcimi, aseve di-
liT riJraJis Zlier wiTeli Seferiloba naleqis niSne-
bia. 

zemoaRniSnulida gamomdinare, amindze adgilobrivi 
mecnieruli dakvirvebaTa nawili damyarebulia meteoro-
logiuri xelsawyoebis Cvenebaze, xolo zogierTi nawi-
lis dafiqsireba vizualurad aris SesaZlebeli. imisaT-
vis, rom subieqtma SeZlos misTvis saintereso terito-
riaze, adgilobrivi niSnebiT amindis prognozireba, man 
unda ganaxorcielos sistematuri dakvirvebebi, moaxdi-
nos maTi klasifikacia da Seadaros isini erTmaneTs. amis 
Semdeg, igi daadgens garkveul kanonzomierebas, rac mis-
cems saSualebas gamoavlinos adgilobrivi niSnebis si-
zustis saimedooba.   
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 kiTxvebi TviTSemowmebisaTvis 

 

1. ra Tvisebebs iZenen haeris masebi gadaadgilebis dros? 
2. rogor formirdeba Tbili da civi frontebi da ras 

ewodeba okluzia? 
3. rogor warmoiqmneba cikloni da anticikloni da ra 

TvisebebiT xasiaTdebian isini? 
4. ras gulisxmobs amindis moklevadiani da grZelvadiani 

prognozi? 
5. ra funqciebi aqvs msoflio meteorologiur organi-

zacias (WMO)? 
6. romeli tipis Tanamgzavrebi emsaxureba msoflio mete-

orologiur dakvirvebaTa sistemas? 
7. rogor xdeba sinoptikuri rukebis Sedgena? 
8. romeli adgilobrivi niSnebiT xdeba amindis winaswar-

metyveleba? 
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Tavi XI 

 

agrometeorologiuri dakvirvebebi 

 

11.1  agrometeorologiur dakvirvebaTa saxeebi 
 

soflis meurneobis mosavlianobis zrdaSi didi roli 
aqvs agrometeorologiuri reJimis regularul aRric-
xvas. rTuli reliefi zogjer ar iZleva meteorologiu-
ri qselSi dakvirvebebis Sedegad miRebuli monacemebis 
efeqturad da racionalurad gamoyenebis SesaZleblo-
bas. aqedan gamomdinare, uSualod fermerul meurneobeb-
Si da calkeul savargulebze mniSvnelovania agrometeo-
rologiuri qselebis mowyoba, romlebic uzrunvelyo-
fen  dakvirvebebis Catarebas niadagis saxnavi fenis tem-
peraturaze, mosuli naleqebis raodenobaze da a.S. mete-
orologiuri da agrometeorologiuri qselebis mier 
dakvirvebebis Sedegad miRebul masalebze dayrdnobiT, 
sxvadasxva informaciebis gamoSvebasa da momsaxure or-
ganizaciebze maT miwodebas uzrunvelyofs garemos 
erovnuli saagento, romelsac am mimarTulebiT warmate-
buli muSaobis gamocdileba gaaCnia. aRniSnuli masale-
bia: dekaduri agrometeorologiuri biuletenebi, wlis 
sezonebis mixedviT mimoxilvebi, specialuri gafrTxi-
lebebi mosalodnel saSiS meteorologiur movlenebze 
da sxva. mocemul masalebSi detalurad aris ganxiluli 
da Sefasebuli (moyvanilia cxrilebi, rukebi) amindTan 
mimarTebaSi sasoflo-sameurneo kulturebis mdgomare-
oba.  

Tanamedrove soflis meurneobis perspeqtiuli da-
gegmva ZiriTadad efuZvneba regionis agroklimatur re-
sursebs da agrometeorologiuri informaciebis mona-
cemebs. agrometeorologiuri momsaxurebis ZiriTadi 
formebia:  

 meteorologiuri prognozebi 1 dReRamiT, 3 dRiT an 
5-7 dRis periodiT;  
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 gafrTxilebebi amindis saxifaTo movlenebis Sesaxeb;  

 sxvadasxva agrometeorologiuri informaciebi;  

 hidrometeorologiuri informaciebi;  

 agrometeorologiuri prognozebi.    
agrometeorologiuri dakvirvebebis Catareba mTeli 

wlis ganmavlobaSi, SeiZleba daiyos or etapad: wlis 
Tbil periodSi da civ periodSi Casatarebel samuSaoe-
bad. 

wlis Tbil periodSi, meteorologiur elementebze 
dakvirvebis paralelurad tardeba fenologiuri dak-
virvebebic, anu dakvirvebebi mcenaris ganviTarebis fa-
zebze. fenologia, aris cocxali bunebis sezonuri mov-
lenebis Seswavla, anu maTi damokidebulebis reagireba 
garemo pirobebis svlaze. arCeven zogad anu klimatolo-
giur da kerZo anu biologiur fenologias. 

zogadi fenologia ikvlevs cxovelebisa da mcenaris 
ganviTarebis kavSirs da damokidebulebas meteorologi-
ur pirobebTan. pirveli fenologiuri dakvirveba Caata-
ra karl linem 1748 wels. 

bunebis sezonur movlenebze dakvirveba, Tu mas sis-
tematuri xasiaTi aqvs, saSualebas iZleva Seswavlili iq-
nas garemo pirobebis gavlena mcenareebsa da cxoveleb-
ze. martiv formebSi warmoebul fenologiur dakvirve-
bebs didi Teoriuli da praqtikuli mniSvneloba aqvs. ma-
galiTisaTvis, Tu aviRebT vazis  an vaSlis kulturas, Ca-
viniSnavT kvirtis gaRivebis TariRs, Semdeg foTolcve-
nis dasawyiss, Cven gavigebT am kulturaTa savegetacio 
periodis xangrZlivobas da SegviZlia gamoviangariSoT  
aqtiur da efeqtur temperaturaTa jami, mosuli naleqe-
bis raodenoba am periodSi da sxva. mniSvnelovania dak-
virveba gazafxulis dadgomaze. es dro metismetad mer-
yevia da saSualod qarTlisaTvis udris 15 dRes, e.i. cal-
keul wlebSi gazafxuli SeiZleba daiwyos 15 da meti 
dRiT adre, zogjer 15 da meti dRiT gvian. es mdgomareo-
ba mxedvelobaSi unda iqnas miRebuli sasoflo-sameur-
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neo samuSaoebis dadgomis dros, gansakuTrebiT Tesvis 
dawyebisas, mcenareTa gasxvlisas da sxva. amindis aseT 
svlaze mWidrodaa dakavSirebuli mcenaris savegetacio 
perodis xangrZlivoba. mcenare vegetacias iwyebs maSin, 
roca misTvis xelsayreli pirobebi dgeba - niadagis da 
haeris temperatura, tenianoba da sxva.  

yoveli mcenare viTardeba gansazRvruli drois gan-
mavlobaSi, e.i. kvirtis gaRivebis dRidan foTolcvenis 
dawyebamde, rasac savegetacio periodi ewodeba. savege-
tacio periodis ganmavlobaSi yovel calke aRebul mce-
nareSi adgili aqvs ganviTarebis gansazRvrul perio-
debs, romlebsac fenologiuri fazebi ewodebaT. mar-
cvluli kulturebis fenologiri dakvirvebis dros aRi-
niSneba Semdegi fazebi: aRmoceneba, 2-3 foTlis ganviTa-
reba, damuxvla, daTavTaveba, yvaviloba, rZisebri simwi-
fe, sruli simwife, mosavlis aReba. xexilovani kulture-
bisaTvis - kvirtis gaRiveba, kvirtis gaSla, I foTlis gaS-
la, yvavilobis dasawyisi, yvavilobis dasasruli, nayo-
fis gamonaskva, nayofis damwifeba, krefa, foTolcvenis 
dasawyisi da foTolcvenis dasasruli. aRniSnuli fazebi 
registrirdeba TariRebis mixedviT da mas fenoTariRi 
ewodeba. saWiroa, agreTve mcenaris saerTo mdgomareo-
bis Sefaseba vizualurad. amitom iReben saSualo ganvi-
Tarebis mcenares, romelsac danomraven da axdenen misi 
mdgomareobis Sefasebas xuT baliani sistemis saSuale-
biT. Tu mcenaris mdgomareoba cudia Sefasdeba 1 baliT, 
susti - 2, saSualo - 3, saSualoze meti - 4, kargi - 5 baliT. 
aRniSnuli Sefaseba TvalzomiT xdeba da amdenad subieq-
turia, amitom saWiroa mcenaris ganviTarebis obieqturi 
Sefaseba, risTvisac iyeneben Semdeg maCveneblebs:  

 mcenaris saSualo simaRle - ganisazRvreba Semdegnai-
rad: naTesidan iReben 10-15 mcenares, zomaven TiToe-
ulis simaRles da yofen aRebul mcenareTa ricxvze;  

 sixSire - misi gansazRvrisTvis, Tu mcenaris Tesli 
manqaniTaa daTesili, sam sxvadasxva adgilze, naTesis 
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ori metris sigrZeze iTvlian mcenareTa raodenobas, 
Sekreben da yofen variantTa raodenobaze. mobneviT 
daTesvisas sam sxvadasxva adgilze, yovel 1m2 iTvlian 
mcenareTa saerTo raodenobas, ris Semdegac gansaz-
Rvraven saSualos.  

 dazianebul an daavadebul mcenareTa %-is gamoanga-
riSeba - imave xerxiT warmoebs, rogorc sixSiris gan-
sazRvra. dauSvaT, erT adgilze 1m2 moqceuli 80 mce-
naridan 10 daavadebulia, meore adgilze 70 jansaRi 
mcenaridan 15 daavadebulia, xolo mesame adgilze 
90-dan 16 daavadebulia. Seikribeba daavadebul mce-
nareTa ricxvi, gamravldeba 100 da gaiyofa samive ad-
gilze 1 m2 moqceul mcenareTa raodenobaze.  
mniSvnelovania, mcenaris savegetacio periodis gan-

mavlobaSi iseTi stiqiuri hidrometeorologiuri mov-
lenebis aRricxva, rogoricaa: Zlieri qari, xangrZlivi 
gvalva, wyaldidoba, setyva, yinvebi da sxva, aseve sasof-
lo-sameurneo kulturebis qveS Catarebuli Semdegi Ro-
nisZiebebis aRricxva: xvna, farcxva, kultivacia, mor-
wyva, Sewamvla da sxva, rac sabolood gamoyenebas povebs 
mcenareTa mdgomareobis Sefasebis dasazusteblad. aR-
niSnuli samuSaoebis Catareba mimdinareobs wlebis gan-
mavlobaSi, raTa dazustdes ama Tu im mcenaris fazebis 
ganviTarebis dadgomis saSualo TariRebi. amisaTvis ar-
sebobs sami ZiriTadi piroba:  

 fenologiuri dakvirveba unda warmoebdes erTsa da 

imave mcenareze wlebis manZilze;  
 dakvirveba unda xdebodes erTsa da imave sacdel nak-

veTze;  
 yovelwliurad fenofaza da fenomovlena unda iyos 

aRniSnuli erTi da imave niSnebis mixedviT.  
mcenaris romelime fazis dadgomisaTvis saWiroa 

garkveul dReTa raodenoba da am dReebis Sesabamisi tem-

peraturuli jami igi gamoiTvleba ara absoluturi nu-
lidan, aramed im temperaturidan, romlis drosac mcena-
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reSi iwyeba sasicocxlo procesebi, anu wvenTa moZraoba, 
rasac ewodeba sasicocxlo nuli. es temperatura sxva-
dasxva mcenarisaTvis sxvadasxvaa, magaliTad: xexilovani 

kulturebisaTvis igi tolia temperaturis +5C, vazi-

saTvis +8C, citrusovani kulturebisaTvis +10C da a.S. 
mocemul temperaturaTa jams, romelic saWiroa ama 

Tu im fazis dadgomisaTvis, efeqtur temperaturaTa 
jams uwodeben. Tu winaswar gvecodineba efeqtur tempe-
raturaTa saSualo jami, CvenTvis sakvlevi fazis dadgo-
misaTvis, SegviZlia gamovTvaloT im dReTa raodenoba, 
romelic sWirdeba ama Tu im fazis dadgomas. 

mcenaris fazis dadgomis dro wlis mixedviT merye-
obs, rac gamowveulia amindis cvalebadobiT. romelime 
wlis fenologiuri TariRebi ar SeiZleba zustad daem-
Txves mravalwliur fenologiur TariRebs. igi SeiZleba 
ramdenime dRiT, zogjer kviriTac adre an gvian dadges. 
am SemTxvevaSi adgili aqvs mravalwliuri fenologiuri 
TariRidan gadaxras. es gadaxra SeiZleba iyos dadebiTi 
an uaryofiTi, rasac fenoanomalia ewodeba. igi damoki-
debulia adgilobriv klimatze da amindis msvlelobaze. 
Tu teritoriis hava kontinenturia, maSin anomalia me-
tad aris mosalodneli.  

magaliTisaTvis ganvixiloT qarTlis hava. aq gazaf-
xuli calkeul wlebSi dgeba daaxloebiT 15 dRis dagvia-
nebiT, zogjer amdenive dRiT adre dgeba. aqedan cxadia, 
rom fenoTariRi mudam ixreba mravalwliuri saSualo 
fenologiuri TariRidan. magaliTad, vaSlis saSualo 
mravalwliuri yvavilobis dasawyisis fenologiuri Ta-
riRia 25 marti, magram erTerT wels ayvavda 30 marts. am 
SemTxvevaSi fenoanomalia udris 5 dRes, zogjer fenoa-
nomalia 1-2 dRiT ifargleba, rac umniSvnelo movlenad 
unda CaiTvalos. 

fenologiuri TariRis mdgradobas didi mniSvneloba 
aqvs soflis meurneobaSi, radgan masTanaa dakavSirebuli 
Sesabamisi agroteqnikuri RonisZiebebis Catareba.  
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bunebaSi SeimCneva iseTi sezonuri movlenebi, romle-
lic amcnoben ama Tu im sasoflo - sameurneo samuSaoebis 
Catarebis saukeTeso drois dadgomas an moaxlovebas. 
aseT sezonur movlenebs fenologiur indikatorebs 
uwodeben. magaliTad, xorbleulis Tesvis vada SesaZle-
belia veluri mcenaris, romelime fazis dadgomis vadas 
daukavSiroT. Tibvis optimalur vadad miRebulia is 
dro, rodesac saTibSi balaxi iwyebs yvavilobas. dadgeni-
lia, rom adre moTibuli balaxis SemTxvevaSi meti mosava-
li miiReba, saSualo dros moTibulis SemTxvevaSi - nak-
lebi, xolo gvian moTibulis SemTxvevaSi - kidev ufro 
naklebi. 

fenologiuri indikatori ar SeiZleba teritoriis 
did manZilze gavrceldes. igi adgilobrivi obieqturi 
niSania, romelic bunebis sezonuri ganviTarebis svlisa 
da masTan dakavSirebuli sezonuri samuSaos vadebisTvi-
saa damaxasiaTebeli. magaliTad, vaSlis yvavilobis saSu-
alo droa 10 aprili, xolo nayofis damwifebisa 15 agvis-
to. aq or movlenaTa Soris Sualedi 125 dReRames udris. 
Tu mimdinare wels vaSlis kulturam gamoiRo yvavili 
ara 10 aprils, aramed 15 aprils, SegviZlia davadginoT 
vaSlis mokrefis dro. amisaTvis viRebT 15 aprils, davu-
matebT mas 125 dReRames, romelic saWiroa vaSlis damwi-
febisaTvis, miviRebT 20 agvistos. amiT winaswar vadgenT 
vaSlis mokrefis dros. kulturul mcenareebze fenolo-
giuri prognozebis gamarTleba 80-85% Seadgens. 

wlis Tbili periodis agrometeorologiur dakvir-
vebaTa nusxaSi Sedis: 

 naTesebis dasarevlianebis gansazRvra - fenologiu-
ri dakvirvebebis dros dasarevlianebis xarisxi gani-
sazRvreba vizualurad 0-dan 4 - balamde; 

 mcenareTa dazianebis gansazRvra - gamowveuli ara-
xelsayreli meteorologiuri movlenebiT. aRiniSne-
ba mcenaris dazianebis xasiaTi da xarisxi wayinvebiT, 
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gvalviT, xorSakiT (cxeli qari), setyviT, TqeSi wvime-
biT, Zlieri qariT da sxva; 

 dakvirveba mindvris samuSaoebis msvlelobaze - maTi 
xarisxianad Catarebis SefasebiT da maTze amindis pi-
robebis gavlenis mixedviT; 

 dakvirveba saqonlis Zovebis pirobebze - saZovrebis 
mdgomareobis gaTvaliswinebiT; 

 dakvirveba niadagis tenianobaze - Teslbrunvis min-
dvrebze, igi Sedgeba ori meTodisagan: a) vizualuri 
dakvirveba; b) instrumentaluri gazomva. 
 

wlis civ periodSi tardeba Semdegi agrometeorologiu-
ri dakvirvebebi: 

 dakvirveba niadagis temperaturaze - misi gayinvisa an 
galRobis siRrmis mixedviT da Tovlis saburvelze 
xexilis baRebSi da saSemodgomo xorblis naTesebSi; 

 dakvirveba xexilovani da saSemodgomo kulturebis 
mdgomareobaze - maTi sicocxlisunarianobis gansaz-
RvriT. 
agrometeorologiuri dakvirvebebidan, mniSvnelova-

nia naTesebis mdgomareobis raodenobrivi Sefasebis me-
Todi, romelic tardeba mcenaris produqtiul elemen-
tebze dakvirvebebis mixedviT, magaliTad: mcenaris si-
maRle, TavTavebis raodenoba, TavTavebSi marcvlebis ra-
odenoba, Zirxvenis diametri, naTesebis sixSire da a.S.  

agrometeorologiuri dakvirvebebis meTodebis Sem-
dgomi srulyofa da ganviTareba mimdinareobs sami mimar-
TulebiT: 

 inergeba did farTobebze distanciuri aRricxvis me-
Todebi - ganisazRvereba Tu rogor aris ganawilebu-
li niadagSi tenis maragi, TovlSi wylis maragi, tem-
peratura da sxva; 

 muSavdeba distanciuri meTodebi - naTesebis mdgoma-
reobis sivrcobrivi Sefaseba did farTobebze, saavi-
acio gamokvlevebis safuZvelze; 



 259 

 warmoebs muSaoba SedarebiT msxvili regionebis te-
ritoriebze naTesebis Sefasebis SesaZleblobisa Ta-
namgzavruli monitoringis meTodebiT. 
msgavsi meTodebiT Caterebuli agrometeorologiu-

ri gamokvlevebi sxvadasxva kulturebis mdgomareobis 
SefasebisaTvis, gacilebiT ufro metad efeqturia, vid-
re calkeuli sadgurebis mier am mimarTulebiT Sesru-
lebuli samuSaoebi, radgan zemoaRniSnuli meTodebi ga-
cilebiT farTo warmodgenas gvaZlevs am sakiTxebis Sesa-
xeb. amJamad, mimdinareobs gamokvlevebi dedamiwis xe-
lovnuri Tanamgzavrebis gamoyenebiT, iseTi sakiTxebis 
kvlevebisaTvis, rogoricaa: sxvadasxva daavadebebiT da-
zianebul mcenareTa farTobebis gansazRvra, mcenareu-
li safarisa da niadagis temperaturis, agreTve tenis ma-
ragis gazomva, naTesebis mdgomareobis Sefaseba da sxva. 

 
 

11.2  agrometeorologiuri informaciebi da  
maTi gamoyeneba soflis meurneobaSi 

 
 agrometeorologiuri momsaxurebis erTerTi mniS-
vnelovani amocanaa gansazRvros, ramdenad Seesabameba 
sasoflo-sameurneo kulturebis da cxovelebis moTxov-
nilebas mocemuli municipalitetis klimaturi pirobe-
bi, daasabuTos klimaturi resursebis racionaluri ga-
moyeneba, melioraciuli da agroteqnikuri RonisZiebe-
bis diferencireba, rac uzrunvelyofs mocemul klima-
tur pirobebSi memcenareobisa da mecxoveleobis pro-
duqtiulobas. 
 agrometeorologiuri informaciis pirveli rigis 
amocanas warmoadgens Seqmnili da mosalodneli agrome-
teorologiuri pirobebis saTanadod dadgena, Tu ramde-
nad pasuxoben isini sasoflo-sameurneo  kulturebis 
moTxovnilebas. am informaciis umniSvnelovanes nawils 
warmoadgens agrometeorologiuri pirobebis, rogorc 



 260 

faqtorebis analizi da Sefaseba, rac gansazRvravs mosa-
vals, aseve gafrTxileba (Setyobineba) soflis meurneo-
bisaTvis araxelsayreli amindis movlenebis Sesaxeb.  
 sainformacio masalebis Sedgenisas gaTvaliswinebu-
lia soflis meurneobis calkeuli dargebis specifika. 
magaliTad, saSemodgomo kulturebis mosavali damoki-
debulia Semodgomisa da gamozamTrebis agrometeoro-
logiur pirobebze, romlebic ZiriTadad gansazRvraven 
naTesebis mdgomareobas zamTris dadgomamde da gazaf-
xulze. Semodgomaze, saSemodgomo kulturebis ganviTa-
rebis xarisxi ganisazRvreba maTi Tesvis vadebiT, rome-
lic damokidebulia mocemul agrometeorologiur pi-
robebze - siTbos reJimze da niadagis tenianobaze. ami-
tom marcvleulisaTvis, Semodgomis periodSi agromete-
orologiuri monacemebi unda Seicavdes informacias ha-
eris temperaturisa da produqtiuli tenis maragis Sesa-
xeb niadagis 10 da 20 sm fenebSi. 
 zamTrisa da adre gazafxulis periodebSi araxelsay-
reli agrometeorologiuri pirobebisas (moyinva, amo-
xuTva, Cawola, gamoqarva, yinulis qerqi) SesaZlebelia 
adgili hqondes saSemodgomo kulturebis gameCxerebas 
da daRupvas. am periodSi marcvleuli kulturebisaTvis 
informaciebi saWiroebs monacemebs -  Tovlis safaris si-
maRleze da mis ganawilebaze saSemodgomo naTesebze, nia-
dagis temperaturaze mcenareebis dabuCqvis siRrmeSi, 
yinulis qerqisa da naTesebSi wylis dgomis Sesaxeb, nia-
dagis siRrmis gayinvaze, saSemodgomo kulturebis zam-
Trisadmi mzadyofnis Sesaxeb da sxva. aRniSnuli infor-
maciebi saSualebas iZleva naTesebis mosavlelad samuSa-
oebi Catardes saTanado agroteqnikuri RonisZiebebis 
gatarebiT. 
 siTbos moyvaruli kulturebisaTvis (simindi, fetvi, 
soio da sxva) Tesvis periodSi da aRmocenebamde agrome-
teorologiur informaciebSi mTavaria monacemebi niada-
gis zeda fenis tenianobasa da temperaturaze. magali-
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Tad, simindis kulturisaTvis aRmocenebidan sagvelas 
warmoqmnamde periodSi, roca mimdinareobs mcenareuli 
masis dagrovebis procesi da formirdeba generaciuli 
organoebi, agrometeorologiuri informacia unda Sei-
cavdes haeris temperaturis reJimis raodenobriv Sefa-
sebas da mocemul periodSi niadagis tenianobis Sefase-
bas aRniSnuli kulturis moTxovnilebis gaTvaliswine-
biT. kartofilis Tesvis periodSi agrometeorologiuri 
cnobebi unda Seicavdes informacias temperaturis Sesa-
xeb da niadagis saxnavi fenis tenianobaze.  
 erTerT operatiul informaciul dokuments warmo-
adgens dekaduri agrometeorologiuri biuleteni. is 
aris agrometeorologiuri informaciis ZiriTadi for-
ma, romelSic mocemulia Seqmnili da mosalodneli agro-
meteorologiuri pirobebis Sefaseba da analizi mcena-
reebis vegetaciis, sasoflo-sameurneo samuSaoebis Cata-
rebisa da sxva agrotqnikuri RonisZiebebis Sesaxeb. yove-
li dekadis agrometeorologiuri pirobebis analizi 
tardeba TaviseburebaTa gamovlenisaTvis, romelsac Se-
uZlia arsebiTi gavlena moaxdinos sasoflo-sameurneo 
kulturebis mdgomareobaze da savele samuSaoebis Cata-
rebaze. gansakuTrebuli yuradReba eTmoba amindis ano-
malur movlenebs. 
 biuletenSi Camoyalibebulia mimdinare dekadis ag-
rometeorologiuri daxasiaTeba, gaanalizebulia in-
formacia mcenareebis zrda-ganviTarebisaTvis araxel-
sayrel movlenebze (Zlieri yinvebi, xorSaki da sxva), mi-
TiTebulia amindis anomaluri movlenebis xangrZlivoba. 
calkeul kulturebze (saSemodgomo da sagazafxulo 
marcvleuli, teqnikuri, xexilovani kulturebi da sxva) 
mocemulia Seqmnili amindis pirobebis gavlenis analizi 
da Sefaseba, maTi ganviTarebis tempebis, teniT uzrun-
velyofis da a.S. garda amisa, biuletenSi kartogramebis 
mixedviT, naCvenebia dekadis naleqebis ganawileba vege-
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taciis periodis ganmavlobaSi, aseve haeris minimaluri 
da maqsimaluri temperaturebi da sxva. 
 biuletenSi mocemuli monacemebi miRebulia avtoma-
turi meteosadgurebidan (naxazi 11.2.1). 
 

 
 

naxazi 11.2.1 avtomaturi meteosadguri 

 
 avtomaturi meteosadguri kompaqturi sistemaa, 
romlis gamoyenebac SesaZlebelia Soreul teritorieb-
ze, savele pirobebSi. igi mravalfunqciuri damkvirveb-
lis miznobriobidan gamomdinare, gamoiyeneba rogorc 
soflis meurneobaSi, aseve samoqalaqo TavdacvaSi, sagan-
gebo situaciebis prevenciaSi, saxanZro dacvaSi da sxva. 
 avtomaturi meteosadguris saSualebiT, Sesabamisi 
sensorebis gamoyenebiT, SesaZlebelia iseTi meteoro-
logiuri elementebis gansazRvra, rogoricaa: haeris 
temperatura, atmosferuli naleqebi, mzis radiaciis in-
tensivoba, qaris siCqare da mimarTuleba, atmosferos 
wneva, fardobiTi tenianoba, niadagis temperatura, teni-
anoba da a.S.  
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 naxazze 11.2.2 mocemulia haeris saSualo temperatu-
ris da atmosferuli naleqebis grafikuli monacemebi. 

 

 
 
naxazi 11.2.2 haeris saSualo temperatura da atmosferuli  
                           naleqebi (mm) 
 

naxazze 11.2.2 moyvanili monacemebis analogiurad, prog-
ramuli uzrunvelyofiT, SesaZlebelia nebismieri mete-
orologiuri elementis dakvirvebaTa masalebis miReba 
personalur kompiuterSi (saaTobrivi, Tvis da wlis mi-
xedviT).  
 

 kiTxvebi TviTSemowmebisaTvis 

 

1. ras Seiswavlis fenologia? 
2. martiv formebSi warmoebul fenologiur dakvirve-

bas ra praqtikuli da Teoriuli mniSvneloba aqvs? 
3. ras ewodeba savegetacio periodi da romel fenolo-

giur fazebs gadis marcvleuli da xexilovani kul-
turebi? 

4. rogor xdeba mcenaris saerTo mdgomareobis vizua-
luri da obieqturi Sefaseba? 
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5. romeli stiqiuri hidrometeorologiuri movlene-
bis da Catarebuli agroteqnikuri RonisZiebebis aR-
ricxva xdeba savegetacio periodSi? 

6. ra temperaturidan xdeba sasoflo-sameurneo kul-
turebis sxvadasxva fazis dadgomisaTvis saWiro gar-
kveul dReTa raodenobis da  maTi Sesabamisi tempera-
turis jamebis gamoTvla?  

7. ras ewodeba fenoanomalia da ra SemTxvevaSi CaiT-
vleba igi umniSvnelo movlenad? 

8. ras ewodeba fenologiuri indikatori? 
9. rogoria wlis Tbili da civi periodebis agrometeo-

rologiuri dakvirvebebis nusxa? 
10. raSi mdgomareobs naTesebis raodenobrivi Sefasebis 

meTodi? 
11. rogor xdeba agrometeorologiuri sainformacio 

masalebis Sedgenisas soflis meurneobis calkeuli 
dargebis specifikis gaTvaliswineba? 

12. ras warmoadgens dekaduri agrometeorologiuri bi-
uleteni? 
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Tavi XII 
 

klimati (hava) da misi mniSvneloba soflis  

meurneobaSi 

 

12.1  klimati  da misi klasifikacia 
 

klimati warmoadgens mocemul adgilSi amindis mra-
valwliur reJims an amindis saSualo mdgomareobas xan-
grZlivi periodis ganmavlobaSi, romelic ganpirobebu-
lia misi geografiuli mdebareobiT.  

termini klimatologia berZnuli warmoSobisaa da 

niSnavs daxrilobas (klima). igi moicavs Semdeg dargebs: 
zogadi klimatologia, statistikuri klimatologia, di-
namikuri klimatologia da maT Soris gamoyenebiTi kli-
matologia, sadac moiazreba agroklimatologia, biok-
limatologia, samSeneblo klimatologia, sakurorto 
klimatologia. aRniSnuli dargebis kvlevis masStabebis 
mixedviT gamoyofilia makroklimatologia, romelic 
warmodgenilia planetaruli masStabiT; mezoklimato-
logia, romelic kvlevebs atarebs regionalur doneze 
da mikroklimatologia, romelic  gulisxmobs adgilob-
riv masStabiT Catarebul kvlevebs. 

klimaturi kvleva tardeba Semdegi meTodebis gamo-
yenebiT:  

 bunebriv garemoSi mimdinare procesebze dakvirveba 
da maTi xarisxobrivi Sefaseba; 

 eqsperimentis Catareba, kerZod Rrublebze aqtiuri 
zemoqmedeba, nislis gabneva da sxva;  

 statistikuri (klimaturi normebis da statistikuri 
maxasiaTeblebis gamoangariSeba) da fiziko-statis-
tikuri analizebi (atmosferuli procesebis aRwera); 

 modelireba - klimaturi modelebis Seqmna; 

 sinoptikuri da klimaturi rukebis Sedgena. 
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klimatologiis ZiriTad amocanebs warmoadgens -  
klimatis genezisi, anu misi formirebis kvleva geografi-
uli faqtorebis moqmedebiT; klimaturi kanonzomierebe-
bis gamovlena; klimatis klasifikacia; klimatis istori-
uli da geologiuri kvleva; klimatis cvlilebis mode-
lireba da prognozireba; mikroklimatis formirebis ka-
nonzomierebebis dadgena. 

gansxvaveba amindsa da klimats Soris ZiriTadad da-
kavSirebulia drosTan. amindis SemTxvevaSi iseTi ele-
mentebis erToblioba, rogoricaa temperatura, naleqe-
bi, tenianoba, Rrublianoba, mzis radiacia, qari da sxva 
arseboben gansazRvrul momentSi. klimati ki SeiZleba 
ganvixiloT, rogorc aRniSnuli elementebis ganviTare-
bis istoria, romlebic gamoxataven gabatonebuli amin-
dis xasiaTs xangrZlivi drois ganmavlobaSi. rodesac sa-
ubaria amindze, sainteresoa elementebis (temperatura, 
naleqebi, tenianoba, wneva, qarebi, Rrublianoba da sxv.) 
urTierTmoqmedeba mocemul, mimdinare momentSi, xolo 
klimatis Sefasebisas saWiroa am klimaturi elementebis 
saSualo mniSvnelobebis codna gansazRvrul periodSi 
da gavlenis Sefaseba garemos formirebaze.  

gamomdinare iqedan, rom meteorologiuri (amindis) 
elementebi yovelTvis da yvelgan gamudmebiT icvleba, 
araswori iqneba Tu Cven aviRebT romeliRac erTi dRis 
aminds, rogorc wlis klimatis mniSvnelobas. amitom kli-
matur SefasebaSi figurirebs saSualo sidideebi an tem-
peraturis da naleqebis saSualo mniSvnelobebi. aRniSnu-
li saSualo sidideebi gaangariSebulia wlis, Tvis an 
dRis monacemebis mixedviT.  

klimatis saerTo maxasiaTeblebs warmoadgens umTav-
resi meteorologiuri elementebis saSualo mravalwli-
uri da ganmeoradobaTa mniSvnelobebi - temperaturis da 
haeris tenianobis, atmosferuli wnevis da naleqebis, qa-
ris siCqaris da mimarTulebis, Tovlis saburvelis si-
maRlis da sxva. 
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klimatwarmoqmnis ZiriTadi faqtorebia: mzis radia-
cia, atmosferos cirkulacia, dedamiwis zedapiris safa-
ri (mcenareuloba, yinuli, Tovli da sxva), zRvebi, okea-
neebi da sxva. 

radiacia, romelic STainTqmeba haeris moqmedi  
fenis mier, ixarjeba am fenis da momijnave fenis gaTboba-
ze, aseve aorTqlebaze. dedamiwis zedapirze mzis radia-
ciis Semodineba da radiaciuli balansis sezonuri cvli-
leba damokidebulia dedamiwis sferosebr formaze da 
misi RerZis daxrilobaze. dedamiwis zedapirze ganedebis 
mixedviT mzis siTbos ganawilebas yofen xuT Termul 
sartyelad, esenia:  

1. cxeli sartyeli, romelic mdebareobs tropikebs 

Soris CrdiloeT da samxreT (23.5) ganedebze;  
2. ori zomier sartyeli, romelic gadaWimulia tro-

pikebidan CrdiloeTisaken da samxreTisaken (66.5 
ganedebze) polarul wremde;   

3. ori civi sartyeli, romelic moqceulia polarul 
wreebsa da polusebs Soris.  

 dedamiwis zedapirze siTbos gadanawilebas ganapiro-
bebs, agreTve zedapiris mcenareuli safari. igi gavlenas 
axdens radiaciul balansze, iwvevs haeris masebis tran-
sformacias. kerZod, antarqtidis yinulovani safari, 
rogorc zamTarSi, ise zafxulSi, ganapirobebs uaryofiT 
radiaciul balanss, rac qmnis civ klimats. 

klimatis formirebaze garda geografiuli ganedebi-
sa, saTanado gavlenas axdenen materikebi da okeaneebi, 
romelTa gavleniT formirdeba kontinenturi da zRvis 
tipis klimati.  

Zlieri klimatwarmoqmnis faqtoria mTebi. isini qmni-
an gansakuTrebuli klimatis tips - mTis klimats, romlis 
gavlena igrZnoba mimdebare teritoriebis klimatzec. 

klimatis warmoqmnas ganapirobebs atmosferos cir-
kulaciac, maradiuli yinulebi xmeleTze (antarqtida, 
grelandia da sxva), zRvis Zlieri dineba. magaliTad, 



 268 

golfstrimis dineba Crdilo atlantikaSi, ganapirobebs 
gansakuTrebul rbil-Tbil zamTars dasavleT evropaSi. 

klimatis tipi ganisazRvreba mocemuli teritoriis 
standartuli, zusti da regularuli dakvirvebebisa da 
amindis movlenebis registraciis safuZvelze. xangrZli-
vi periodis dakvirvebebis monacemTa damuSavebiT adge-
nen cxrilebs, grafikebs, sqemebs, rukebs, romlebSic mo-
cemulia amindis yvela elementis sxadasxva mniSvnelobe-
bi. klimatis xasiaTs gansazRvravs amindis elementebis 
saSualo mniSvnelobebi da maTi ganawileba wlis ganmav-
lobaSi. 

dedamiwis zedapiris dayofas klimatur olqebad di-
di Teoriuli da praqtikuli mniSvneloba aqvs, radgan 
mcenareebisa da niadagis Tavisebureba, aseve sasoflo-
sameurneo kulturebisa da cxovelebis gavrcelebac da-
mokidebulia klimatis xasiaTze. klimatTan aris dakavSi-
rebuli adamianis sameurneo saqmianobis mravali dargi, 
maT Soris mrewvelobac. 

klimatis mravalferovnebas qmnis klimatwarmomqmne-
li faqtorebis sxvadasxva SeTanawyoba. dedamiwaze kli-
matis SeswavlisaTvis da misi calkeuli teritoriebi-
saTvis adgenen klimaturi elementebis sxvadasxva niSne-
bis gansazRvrul SeTanawyobas, romlis mixedviTac awar-
moeben klimatis klasifikacias. zogierTi klasifikacia, 
romlebic damaxasiaTebelia mravali klimaturi zoni-
saTvis efuZvneba floras. umetesi klasifikacia emyareba 
temperaturisa da naleqebis raodenobriv maCveneblebs. 
kiopenis mier Seqmnili sistema, romelic aRniSnul maCve-
neblebzea damyarebuli mTavar kriteriumad iyenebs mce-
nareuli safaris gavrcelebis sazRvrebs da gamoyofs 
klimatis ramdenime tips: 

A - teniani tropikuli klimati 
1. tropikuli tyeebis klimati;  
2. savanebis klimati; 

B - mSrali klimati 
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1. velis klimati 
2. udabnoebis klimati; 

C - teniani zomierad - Tbili klimati; 
1. xmelTaSua zRvis (Tbili, mSrali zafxuli); 
2. teniani subtropikuli (zomieri); 
3. dasavleTis sanapiroebis klimati; 

D - teniani zomierad - civi klimati 
1. civi teniani;  
2. civi; 

E - polaruli klimati 
1. tundris klimati; 
2. yinulovani safarvelis klimati 

 
 tropikuli tyeebis klimati (A1) xasiaTdeba maRali 
temperaturebiT, tenianobiT, wvimebiT (TqeSi), romelic 
modis mTeli wlis ganmalobaSi. es maCveneblebi damaxasi-
aTebelia centraluri amerikisa da samxreT-aRmosavleT 
aziis teritoriebisaTvis. yvelaze civi Tvis temperatu-

ra Seadgens 18C. igi giganturi xeebiT da mcenareulo-
biT aris mdidari.  
 savanebis klimati (A2) gabatonebulia ekvatorul 
sartyelsa da pasatebs Soris. savanebi, es aris utyeo ve-
li, romelic dafarulia mxolod balaxeuliT. wvimebis 
sezoni xasiaTdeba uxvi naleqiT, mSrali periodi ki 
grZeldeba mxolod erTi Tve. temperaturis wliuri 

msvleloba 5C dabalia. cxeli teniani sezoni xelsayrel 
pirobebs uqmnis balaxebis (izrdeba maRali) sicocxlisu-
narianobas. 
 velis klimati (B1) gabatonebulia dabali ganedebis 
savanebsa da udabnoebs Soris. naleqebis ZiriTadi raode-
noba tenian sezonze modis. aq gavrcelebuli mcenareu-
loba gabneulia mcire kunZulebad. balaxi dabal simaR-
leze izrdeba, velisTvis ZiriTadad damaxasiaTebelia 



 270 

ekliani buCqnarebi, vidre xemcenareebi. velis klimati-
saTvis damaxasiaTebelia temperaturis mkveTri cvlile-
ba da xSirad misi Zalian dabla daweva. 
 udabnoebis klimati (B2) ZiriTadad gavrcelebulia 
amerikis samxreT-dasavleTiT, CrdiloeT afrikaSi (saxa-
ris udabno) da avstraliaSi. es klimati xasiaTdeba zaf-
xulis maRali temperaturebiT, dReRamis ganmavlobaSi 
temperaturis mkveTri ryevadobiT da mcire naleqebiT. 
mcenareuloba iSviaTia, umetesad gavrcelebulia kaqtu-
sebi, romlebic mxolod cxeli klimatis pirobebSi arse-
boben.  
 xmelTaSua zRvis (Tbili) klimati (C1) moicavs xmel-
TaSua zRvis sanapiros, kaliforniis dasavleT sanapi-
ros, Ciles sanapiro zols, avstraliis samxreT-aRmosav-
leT da samxreT-dasavleT nawilebs. igi cnobilia, ro-
gorc rbili klimati. yvelaze civi Tvis saSualo tempe-

ratura Seadgens 3-18C. Tbili Tvis saSualo temperatu-

ra 10C aWarbebs. yvelaze naleqian TveebSi wvimebi sam-
jer ufro meti raodenobiT modis vidre mSral perio-
debSi. aRniSnuuli klimatis pirobebSi kargad xarobs 
citrusovani kulturebi.   
 teniani subtropikuli (zomieri) klimati (C2) xasiaT-
deba zomieri temperaturebiT, sadac ar aris gamoxatu-
li mSrali sezoni. aq naleqebi modis mTeli wlis ganmav-
lobaSi. uxvi naleqebi da temperaturebi xelsayrelia 
soflis meurneobis ganviTarebisaTvis. am zonisaTvis ti-
piuria merqniani, sxvadasxva saxis buCqovani da wiwvovani 
mcenareebi, aseve xSiri balaxi. aRniSnuli tipis klimati 
damaxasiaTebelia  amerikis aRmosavleT nawilisaTvis, 
urugvais, paragvais da samxreT braziliis umetesi nawi-
lisaTvis. mas vxvdebiT agreTve Savi zRvis sanapiro zol-
Si. 
 dasavleT sanapiroebis klimati (C3) xasiaTdeba saSu-
alo, zomieri temperaturebiT, romelic moicavs sanapi-
roebis teritoriebs. grili zRvis klimati ufro metad 
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vlindeba britaneTis kunZulebze, safrangeTis dasavleT 
sanapiroze, samxreT afrikis samxreT-aRmosavleT sanapi-
roze da avstraliaSi. 
 civi teniani klimati (D1) ZiriTadad moicavs Crdi-
loeT amerikis, evropisa da aziis centralur da sam-
xreT-aRmosavleT kanadis ruseTis centraluri nawilis 
teritoriebs. am klimatis zonaSi yvelaze civi Tvis saSu-

alo temperatura Seadgens -3C, Tbili Tvis temperatura 

Seadgens 10C. mkveTrad gamoxatuli mSrali sezoni ar 
aRiniSneba, naleqebi modis mTeli wlis ganmavlobaSi. mo-
cemuli mosavliani pirobebi ZiriTadad warmodgenilia 
foTlovani da wiwvovani mcenareulobiT da maRali bala-
xovani safariT. 
 civi klimati mSrali zamTriT (D2) ZiriTadad ar gan-
sxvavdeba zemoaRniSnuli tipis klimatisagan temperatu-
ris wliuri msvelobiT. am zonaSi mosuli naleqebis ume-
tesi raodenoba modis zafxulis periodSi. rac Seexeba 
zamTris periods, igi mSrali da mkacria. aRniSnuli ti-
pis klimati damaxasiaTebelia centraluri kanadis Crdi-
loeT nawilisaTvis da Crdilo-aRmosavleT aziis udide-
si teritoriebisaTvis. 
 tundris klimati (E1) gabatonebulia aliaskis Crdi-
loeTiT arqtikul sanapiroze, CrdiloeT kanadaSi, gre-
landiis sanapiro zolSi da cimbirSi. maRal ganedebSi, 
sadac aRniSnuli tipis klimatia, yvelaze Tbili Tvis sa-

Sualo temperatura daaxloebiT 10C Seadgens. mkacri 
klimatis gamo yinvagamZle wiwvovani mcenareebsac ki ar 
SeuZliaT ganviTareba, aq gavrcelebulia mxolod xavsu-
ra, kenkrovanebi da Zewna. 
 yinulovani safaris klimati (E2) gabatonebulia po-
larul yinulovani safaris teritoriebze, sadac mudmi-
vi yinuli da Tovlia. aq yvelaze Tbili Tvis temperatu-

ra 0C dabalia. 
arsebobs klimatis klasifikacia l.bergis mixedviT, 

sadac gamoyofilia geografiuli klimaturi landSaf-
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turi tipis zonebi, esenia: 1. tundris klimati; 2. taigis; 
3. zomieri zonis foTlovani tyeebis; 4. musonuri; 5. ste-
pis; 6. xmelTaSuazRvis; 7. subtropikuli; 8. zomieri sar-
tylis Sigamaterikuli udabnos; 9. tropikuli udabnos; 
10. savanebis an tropikuli tyestepis; 11. tropikuli 
tyis teniani; 12. mudmivi yinulis. 

rac Seexeba saqarTvelos klimats, atmosferos cir-
kulaciuri procesebisa da misi teritoriis mTiani re-
liefis kompleqsSi igi didi mravalferovnebiT xasiaT-
deba. aq warmodgenilia TiTqmis yvela tipis klimati, 
garda - tropikuli da udabnoebisa. 

aRmosavleT saqarTveloSi warmodgenilia klimatis 
Semdegi tipebi:  

1. zomierad mSrali subtropikuli, romelic xasiaT-
deba cxeli zafxuliT da civi zamTriT. igi moicavs gare 
kaxeTis vakeebs, Sida qarTlis da qvemo qarTlis terito-
riebs zR. donidan 800 m simaRlemde; 

2. zomierad notio klimati, zomierad cxeli zafxu-
liT da civi zamTriT - alaznis veli; 

3. zomierad Tbili stepuridan zomierad notioze 
gardamavali zR. donidan 800-1000 m simaRlis sazRvrebSi 
- Sida qarTlis da qvemo qarTlis teritoriebi, gare kaxe-
Tis vakeebi; 

4. zomierad notio Tbili zafxuliT da civi zam-
TriT - Sida da qvemo qarTli da kaxeTis saSualo mTis 
zona zR. donidan 800-1200 m simaRleze; 

5. zomierad notio grili zafxuliT da civi zam-
TriT - TrialeTis mTiani masivi, kavkasionis samxreT 
ferdobebi, 1200-1800 m simaRleze zR. donidan. 

6. zRvis notio gardamavali zomierad notio konti-
nenturze, xangrZlivi zafxuliT da civi Tovliani zam-
TriT - samcxe-javaxeTis mTis zona 800-1700 m simaRlem-
de; 
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7. zRvis notio gardamavali - mokle zafxuliT da 
civi Tovliani zamTriT - samcxe-javaxeTis maRalmTiani 
zona 1700-1800 m simaRlemde; 

8. zomierad notio - civi zamTriT da xanmokle zaf-
xuliT - kavkasionis samxreT ferdobebi, zR. donidan 
1700-2200 m simaRlemde; 

9. maRalmTis zomierad notio, zafxulis pirobebis 
gareSe - kavkasionis samxreT ferdobebis maRalmTiani 
zona, 2200-3000 m simaRlemde; 

10.  maRalmTis klimati myinvarebiT da mudmivi Tov-
liT - kavkasionis maRalmTiani zona, 3000-3200 m simaR-
lemde. 

 
dasavleT saqarTvelos klimatis tipebi: 

1. zRvis notio, Tbili zamTriT da cxeli zafxuliT - 
kolxeTis dablobi, Savi zRvis sanapiro zoli; 

2. zomierad notio, civi zamTriT da cxeli zafxu-
liT - dabali mTebis zona, 1000-1200 m simaRlemde; 

3. notio, civi zamTriT da Tbili zafxuliT - saSua-
lo mTis zona 1200-1500 m simaRlemde;   

4. notio, civi zamTriT da grili zafxuliT - maRal-
mTiani zona, 1800 m simaRlemde; 

5. notio, civi Tovliani zamTriT da xanmokle zaf-
xuliT - maRalmTiani zona 1880-2400 m simaRlemde; 

6. maRalmTiani notio, zafxulis pirobebs moklebu-
li - maRalmTiani zona 2400-2900 m simaRlemde; 

7. maRalmTiani notio, mudmivi TovliTa da myinvare-
biT - maRalmTiani zona, 2900 m simaRlemde. 

 
samxreT saqarTvelosaTvis damaxasiTebeli klimatis ti-
pebi: 

1. zomierad civi zamTris da Tbili zafxulis klima-
tidan maRalmTian stepurze gardamavali - mesxeT-java-
xeTis dabalmTiani zona, zR. donidan 800-1200 m simaR-
lemde; 
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2. maRalmTiani stepuri, civi zamTriTa da Tbili 
zafxuliT - walkis zegani, dmanisis plato, zR.donidan 
1200-1700 m simaRlemde; 

3. mTianeTis stepuri, civi zamTriT da grili zafxu-
liT - mesxeT-javaxeTis saSualo mTiani zona, zR. doni-
dan 1200-2100 m simaRlemde; 

4. mTiani stepuri, xanmokle zafxuliT da civi zam-
TriT - javaxeTis maRalmTiani zona, zR. donidan 2000-
2400 m simaRlemde;  

5. maRalmTianeTis zomierad mSrali, zafxulis tipi-
ur pirobebs moklebuli - javaxeTisa da samsaris maRal-
mTiani zona. 
 
 

12.2  okeanisa da atmosferos cirkulaciuri 
procesebis gavlena klimatis formirebaze 

 
 okeanuri dinebebi - warmoadgens okeanis zedapiruli 
fenebis wylis horizontalur moZraobebs didi wylis au-
zebis napirebTan. aRniSnuli dinebebi, mniSvnelovan 
rols asruleben okeanesa da atmosferos qveda fenebs 
Soris energiisa da tenis momocvlaze. okeanur dinebebs 
aRZravs atmosferos qveda fenebSi arsebuli qarebi. di-
nebis moZraoba zedapirTan Seesabameba qaris reJimebs. 
msoflio okeaneSi aRiniSneba Tbili (zedapiruli) da ci-
vi (siRrmuli) dinebebi. klimatis CamoyalibebaSi mniSvne-
lovani roli eniWeba iseT dinebebs, rogoricaa atlanti-
kis seqtorSi golfstrimi, labradori, xolo wynari oke-
anis seqtorSi el-ninio da kurosio. zedapiuli da siR-
rmuli dinebebi qmnian msoflio okeanis cirkulaciur 
sistemas.  
 golfstrimi Tbili dinebiT gamodis karibis zRvidan 
da meqsikis yuredan da siTbo gadaaqvs atlantis okeanis 

CrdiloeT nawilSi (sur. 12.2.1).  
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sur. 12.2.1  golfstrimi 

 

 golfstrimis Tbili dinebis gavleniT evropis Crdi-

lo-dasavleT nawilSi temperatura 10C-iT metia imasTan 
SedarebiT, vidre iqneboda misi ararsebobis pirobebSi. 
golfstrimi norvegiasa da grelandias Soris amTavrebs 
siTbos gacemas. idi iwyebs gaciebas da moqcevis Semdeg 
labradoris civi dinebis saxiT ubrundeba Crdilo at-
lantikis dasavleT seqtors. wylis zedapiris tempera-
turis cvlileba gavlenas axdens xmeleTis mimdebare te-
ritoriebis temperaturisa da naleqebis ganawilebis re-
Jimebze.  

 el-ninio (EL-Nino - Southern Oscillation-ENSO) samxreTis 
talRuri rxevaa (oscilacia), warmoSobiT Tbili wylis 
dinebiT. Tavdapirveli mniSvnelobiT el-ninio periodu-
lad miedineba perusa da ekvadoris sanapiros gaswvriv. 
igi uaryofiTad moqmedebs meTevzeobaze. el-ninios 
dros gabatonebuli pasatebi sustdeba, xolo Semxvedri 
ekvatoruli nakadi Zlierdeba. es okeanuri movlena ukav-
Sirdeba indoeTisa da wynar okeaneze tropikuli wnevis 
periodul ryevas da cirkulaciur procesebs, rac sam-

xreTis talRuri rxevis, el-ninios (ENSO) saxelwodebi-
Taa cnobili.  am dros gabatonebuli qarebi (pasatebi) 
sustdeba, sapirispiro ekvatoruli nakadebi Zlierdeba. 
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es procesi indoneziis regionSi iwvevs Tbili zedapiru-
li wylis  dinebas aRmosavleT mimarTulebiT da iwvevs 
perus civi dinebis gadafarvas. tropikul nawilSi es 
movlena gansakuTrebulad Zlier gavlenas axdens qare-
bis reJimze, zRvis zedapiris temperaturasa da naleqe-
bis ganawilebaze.  am procesis klimatwarmomqneli moqme-
deba vrceldeba wynari okeanis farglebSi da dedamiwis 
sxva danarCen teritoriaze. SeiZleba iTqvas, rom el-ni-
nio ufro metia, vidre ubralod okeanuri daTboba. igi 
uokeris (uokeri ujredis saxelwodebiTac fiqsirdeba) 
cirkulaciis saxeliT cnobili rTuli urTierTqmedebis 
Sedegia. el-ninios Tbili nakadebis erTerTi yvelaze 
Zlieri gamovlineba dafiqsirda 1992 wlis martidan mai-
sis CaTvliT, amerikis orive kontinentis dasavleT sana-
piros gaswvriv da wynari okeanis centralur regionebi. 
misma sapirispiro reaqciam gamoiwvia zRvis zedapiris ga-
civeba wynari okeanis Crdilo da samxreT nawilebSi.  
 el-ninios sapirispiro movlenas adgili aqvs maSin, 
roca igi gaifanteba, rasac SeiZeba mohyves wynari okeanis 
tropikuli aRmosavleTi nawilis gagrileba. el-ninios 
sapirispiro movlena cnobilia rogorc la-ninia anu el-
ninios civi faza.  
 tropikuli ciklonebi -  warmoadgens okeanesa da at-
mosferos Soris urTierTqmedebis Sedegad warmoqmnili 
cirkulaciuri procesebis eqstremalur gamovlinebas. 
misi Casaxva da ganviTareba tropikul zonaSi mimdinare-

obs, roca okeanis zedapiris temperatura 28C aRemate-
ba. tropikuli ciklonebis horizontaluri zomebi ram-
denime aseul kilometrs Seadgens, qaris siCqare - 60-100 
m/wm. cikloni xasiaTdeba naleqTa didi raodenobiT, ro-
melic100-1000 mm farglebSi meryeobs da mas sanapiro 
zolSi Tan axlavs Zlieri qarebi da zRvis Relva. misi ar-
sebobis periodi saSualod 6-7 dRea.  
 tropikuli ciklonebi SeiZleba iTqvas, ukiduresad 
Zlieri qariSxlebia, romlebic tropikebidan zomieri ga-
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nedebisaken migrireben. mTel dedamiwaze sanapiro zoneb-
Si maT didi msxverpli da ngreva moaqvT. atlantis okea-
nis sanapirosa da wynari okeanis aRmosavleTSi mas qariS-
xals uwodeben. taifunis saxelwodebiT igi cnobilia 
ukidures dasavleTSi, xolo indoeTis okeanisa da av-
straliis Tavze ciklons uwodeben. struqturulad isi-
ni erTmaneTis msgavsia, Tumca taifuni meti siZlieriT 
gamoirCeva. igi maRali sixSiriT CrdiloeT naxevarsfe-
roSi wynari okeanis dasavleT nawilSi daikvirveba, sadac 
taifunis TiTqmis 17 SemTxveva fiqsirdeba. rac Seexeba, 
samxreT naxevarsferos antlantis okeaneSi tropikuli 
ciklonebi ar warmoiqmneba. es imiT aixsneba, rom tropi-
kuli ciklonebis warmoqmna damokidebulia Tbili wylis 
didi raodenobis dagrovebaze, rac ar xdeba samxreT at-
lantis mcire auzSi. 
 tropikuli ciklonebis umetesoba iwyeba, rogorc 
universaluri tropikuli aRelveba. rodesac isini Zli-
erdebian  da qmnian  Rrublebis da Weqa-quxilis aqtivo-
bis zols warmoiqmneba tropikuli depresiebi. Tu maTi 
stabiluri qaris siCqare 120 km/sT aRemateba, Semdgomi 
intensifikaciis Sedegad isini tropikul ciklonad ga-
daiqcevian da sabolood - qariSxlebad okeanis auzebis 
dasavleT nawilSi. maTi intensivoba izrdeba centrisken 
da aRwevs e.w. `xaris Tvalamde”, rac aris centris garSe-
mo maqsimaluri aqtivobis zona. qariSxlis Tvali gansvav-
deba misi danarCeni nawilisagan. mas axasiaTebs mowmendi-
li ca, msubuqi qarebi da maRali temperatura. qariS-
xlebs Tan axlavs didi saSiSroebebi, kerZod, Stormuli 
wylis modena, rac gamowveulia dabali atmosferuli 
wnevis Sedegad, zRvis donis mateba, Zlieri qarebiT ga-
mowveuli wylis azvirTeba da a.S. qariSxlebis cvalebadi 
bunebis gamo gaZnelebulia maTi prognozireba, Tumca 
Tanamgzavruli dakvirvebebi prognozebis sizustis gar-
kveul saSualebebs iZleva. 
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 musonebi - dedamiwis calkeuli regionebis klimatis 
CamoyalibenaSi did rols asrulebs musonuri cirkula-
cia. igi okeanesa da kontinents Soris zamTrisa da zaf-
xulis sezonebSi warmoiqmneba. zamTarSi, aziis kontinen-
tis samxreT nawilSi prevalirebs mSrali daRmavali naka-
debi, romelic mimarTulia xmeleTidan kontinentisaken. 
zafxulSi - sapirispiro mimarTulebis notio aRmavali 
nakadebi, romlebsac axlavs uxvi naleqebi indoeTisa da 
indoCineTis subkontinentebze.  
 saqarTvelos teritoriaze atmosferos cirkulaci-
ur procesebs ganapirobebs zemoqmedebis centrebi. isini 
sxvadasxva intensiurobiT, sxvadasxva periodSi sawyis aZ-
leven aRniSnuli procesebis msvlelobas. maTi moqmede-
biT viTardeba sxvadasxva cirkulaciuri procesebi, se-
zonuri ganmeoradobebiT. es centrebia: azoris anticik-
loni (AH), arqtikuli anticikloni (NH), cimbiris anti-

cikloni   (SH), xmelTaSua zRvis deprეsia (ML), islandiis 
depresia (IL), aziis depresia (AL).  
 saqarTvelos teritoriaze klimatis CamoyalibebaSi 
yvelaze xangrZlivad moqmedebs iseTi cirkulaciuri 
procesebi, rogoricaa: cikloni da masTan dakavSirebuli 
okluziis fronti, dasavleTis da aRmosavleTis SemoW-
ra. isini mniSvnelovan rols asruleben naleqTa reJimis 
CamoyalibebaSi. dasavleTidan SemoWrisa da ciklonebis 
gavlis dros dasavleT saqarTveloSi 3-5-jer meti nale-
qebis raodenoba modis, aRmosavleT saqarTvelosTan Se-
darebiT. aRmosavleTidan SemoWrisas, piriqiT, aRmosav-
leT saqarTveloSi mosuli naleqTa raodenoba 2-jer 
sWarbobs dasavleT saqarTveloSi mosul naleqTa raode-
nobas.  
 atmosferos cirkulaciuri procesebi saqarTvelos 
teritoriaze mniSvnelovan rols asruleben temperatu-
ris reJimis CamoyalibebaSi. haeris masebis dasavleTidan 
SemoWris dros erTi da igive simaRleze temperatura da-
savleT saqarTveloSi naklebia, aRmosavleT saqarTve-
losTan SedarebiT. aRniSnul SemTxvevaSi adgili aqvs fi-
onur efeqts. aRmosavleTis SemoWrisas kolxeTis dab-
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lobze umetesad daikvirveba aRmosavleTis Zlieri, Tbi-
li qarebi da uRrublo amindi.  
 
 

12.3  mikroklimatis mniSvneloba soflis 
meurneobaSi da misi Seswavlis meTodebi 

 
mikroklimati (berZ. mikros - mcire) Seiswavleba niada-

gispira mimdebare haeris fenaSi da mcenareebiT dafa-

rul garemoSi (fitoklimati). mecnierebis am mimarTule-
bas mikroklimatologias uwodeben anu igi Seiswavlis 
mcire teritoriis klimats (sur. 12.3.1). 

 

 
sur. 12.3.1 ferdobis mikroklimati 

 

yoveli klimaturi zonis SigniT adgili aqvs saerTo 
mdgomareobidan erTgvar gadaxras, rac gamowveulia: ad-
gilis kontinenturobiT, reliefis formis sxvadasxvao-
biT, mcenareulobiT da a.S. aRniSnuli mizezebis gavlena 
zogjer sakmaod did teritoriaze vrceldeba, rogori-
caa zRvebis sanapiro zolebi, xolo zogjer mcire adgi-
lebSic mkveTrad mJRavndeba, Tu am adgilebis reliefi 
Zlier daserilia. aq tenianobis da temperaturis maCve-
neblebi mniSvnelovnad gansxvavdebian erTmaneTisagan. 
magaliTad, mzis radiaciis saSualebiT ufro metad Tbe-
ba samxreTi ferdobi, vidre CrdiloeTi, amitom Tovlis 
saburveli ufro adre dneba samxreT ferdobze, vidre 
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CrdiloeT ferdobze. SeiZleba iTqvas, rom erTi da igive 
tipis klimatSi aRiniSneba mikroklimati.  

Seqmnili Taviseburi meteorologiuri pirobebi, 
romlebic zogadi klimaturi fonidan gamoirCevian, war-
moqmnian adgilis mikroklimats, makroklimatis anu didi 
teritoriis klimatisagan gansxvavebiT. makroklimatis 
pirobebi TiTqmis mudmivia, mikroklimatis ki icvleba an-
Tropogenuri gavleniT. magaliTad, niadagis damuSave-
biT, tyis gakafviT, mcenareebis gaSenebiT, Waobebis daS-
robiT da mravali sxva moqmedebiT. 

xelovnurad Seqmnili pirobebi cvlis ganaTebas da 
mzis radiaciis moqmedebas, rasac Tanaxlavs temperatu-
ris, tenianobis, qaris mimarTulebis, mcenaris vegetaci-
is da mravali sxva cvlileba.  

Tavisi gavrcelebis masStabiT da meteorologiuri 
elementebis TaviseburebiT arCeven adgilobriv klimats 
da mikroklimats. adgilobrivi klimati ufro did teri-
torias moicavs, vidre mikroklimati. magaliTad, msxvi-
li obieqtebis SemTxvevaSi, rogoric aris qalaqi an sana-
piro gamoiyeneba termini adgilobrivi klimati. mas SeiZ-
leba miekuTvnos brizi, mTa-baris qari. arCeven aseve, 
tyis, dablobis, tbis, mdinaris da sxva adgilobriv kli-
mats, xolo mikroklimati mcire masStabiTaa warmodgeni-

li - bostnis, mcenareebis nargavebis da sxva saxiT. sxva-
dasxva amindis pirobebSi mikroklimaturi gansxvavebebi 
mkveTrad an naklebad vlindeba. kerZod, mzian da wynar 
amindSi temperaturuli sxvaobebi udidesia, xolo Zlie-
ri qaris pirobebSi - umciresi. 

meteorologiaSi miRebuli klasifikaciis mixedviT 
mikroklimaturi pirobebis Seswavla warmoebs ramdenime 
mimarTulebiT:  

 dedamiwis mimdebare haeris fenaSi;  

 uSualod mcenaris areSi;  

 reliefis formis mixedviT;  

 qalaqis mikroklimatis. 
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yvela ferdobs axasiaTebs mikroklimaturi Tavisebu-
rebani. mTagorian adgilebSi xdeba maRlobidan dablobi-
saken haeris masebis moZraoba. es movlena Ramis saaTebSi 
iwvevs civi masebis dadgomas da dagrovebas dablobebSi. 

mikroklimati mcenaris areSi gansakuTrebuli piro-
bebiT xasiaTdeba, rasac damatebiT fitoklimats uwode-
ben. fitoklimatis qveS igulisxmeba meteorologiuri 
elementebis msgavseba mcenareul safarSi. 

did qalaqebs da gareubnebsac gaaCniaT mikroklima-
ti. qalaqi, garda imisa, rom mzisgan Tbeba, amave dros da-
matebiT siTbos Rebulobs Senobebidan. amis gamo, mis 
centrSi haeris temperatura ufro metia, vidre gareub-
nebSi. aqedan gamomdinare, qaris gadaadgileba xdeba qa-
laqis ganapira adgilebidan centrisaken. naleqebis gana-
wilebac qalaqSi sxvadasxvanairia. magaliTad, naleqebis 
wliuri jami mis centrSi ufro metia, vidre gareubanSi 
da sxva. 

mikroklimaturi pirobebis Seswavla ivaliswinebs, 
dakvirvebaTa warmoebas da mikroklimaturi qselis - pun-
qtebis Seqmnas, romelic saWiroa ZiriTadi meteorolo-
giuri elementebis ganawilebis kanonzomierebis garkve-
visaTvis mocemul teritoriaze. 

mikroklimaturi qselis punqtebi or nawilad iyofa: 
1. mudmivi qseli, romelic dakvirvebas awarmoebs xan-
grZlivad; 2. droebiTi qseli, romelic 1-2 sezonis gan-
mavlobaSi muSaobs. 

mikroklimaturi mudmivi qseli miznad isaxavs Ziri-
Tad movlenebze adgilmdebareobis gavlenis aRricxvas, 
xolo droebiTi qseli Seiswavlis calkeul nakveTebs. 

mikroklimaturi qselis muSaoba iTvaliswinebs adgi-
lis SerCevas da xelsawyoebis dayenebas. adgilis SerCevi-
sas gaiTvaliswineba qselis TviTeuli punqtis simaRle 
zRvis donidan, zedapiris forma, niadagisa da mcenareu-
lobis daxasiaTeba, manZili tyidan qalaqebidan, sofle-
bidan da sxva. xelsawyoebis dayeneba warmoebs selianino-



 282 

vis tipis jixurSi, sadac idgmeba maqsimaluri da minima-
luri Termometerebi. aRniSnul punqtebze dakvirveba 
xdeba dilas da saRamos. tardeba, agreTve Termometru-
li agegmva, romelic mimdinareobs fsiqrometris saSua-
lebiT, niadagidan 10 sm da 150 sm simaRleze. 

mikroklimaturi dakvirvebebi gulisxmobs, agreTve 
anemometriul agegmvas, romelic tardeba fusis anemo-
metriT dReSi 3-jer. aRniSnuli samuSaoebi tardeba pun-
qtebs Soris SerCeul adgilebze, romlis drosac gaTva-
liswinebuli unda iyos nakveTis reliefi. 
 niadagis klimati. niadagis klimatis qveS igulisxmeba 
niadagis temperaturisa da tenianobis mravalwliuri re-
Jimi, niadagis haeri da sxva maxasiaTeblebi, romlebic da-
mokidebulia bunebriv pirobebze da im cvlilebaze, ra-
sac xelovnuri moqmedebis mizniT, axorcielebs adamiani 
garemoze. 

niadagis klimats atmosferos klimatTan SedarebiT, 
gaaCnia specifikuri Taviseburebani, rac damokidebulia 
mcenereul da Tovlis saburvelze, gruntis wylebis si-
axloveze, adamianis saqmianobaze. niadagis klimati, gan-
sakuTrebiT saxnavi fenis, icvleba misi damuSavebiT, me-
lioraciiT, mindvrebze TeslbrunviT da sxva. maSasadame, 
niadagis klimati Tavisi sivrcobrivi cvalebadobiT uax-
lovdeba mikroklimats da swori reliefis pirobebSi, 
warmoadgens mikroklimatis erT-erT ZiriTad Semadge-
nel nawils. 

niadagis klimati gavlenas axdens niadagis mzadyof-
nis vadebze, Teslis gaRvivebis siCqareze, fesvTa siste-
misa da mcenaris miwiszeda masis zrdaze, xolo zamTris 
periodSi TiTqmis maszea damokidebuli mcenareTa gamo-
zamTrebis pirobebi. 

soflis meurneobis praqtikaSi sagazafxulo min-
dvris samuSaoebis vadebi, rogorc wesi dgeba haeris tem-
peraturis gaTvaliswinebiT. calkeul nakveTebs ki nia-
dagis tipze damokidebulebiT, gaaCniaT sul sxva tempe-
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raturuli reJimi. gazafxulze mZime niadagebi, romle-
bic Seicaven didi raodenobiT tens, Srebian nela. amitom 

maTi gaTboba 5C-mde 20 sm siRrmeze xdeba 10-15 dRiT 

gvian haerTan SedarebiT. msubuq niadagebze ki 5C-mde 
gaTboba mimdinareobs 7-10 dRiT adre, vidre haeris. dad-
genilia, rom savegetacio periodis ganmavlobaSi saSua-
lod 10 sm siRrmeze temperaturis sxvaoba qviSnarsa da 

silnar niadagebs Soris Seadgens 2-3C, xolo Tixnar da 

torfian niadagebs Soris 4-5C. gamomSrali torfiani ni-

adagebis temperatura 3-5C-iT metia, vidre teniani, 
torfiani niadagebis temperatura. qviSnari niadagebi 
zafxulobiT ufro Tbilia da zamTrobiT ufro civi, 
vidre Tixnari niadagebi da a.S. 

mikroklimaturi gansxvavebebi SeimCneva niadagis siT-
bur reJimSi simaRlis vertikaluri zonalobiT. magali-
Tad, zafxulis periodSi zR. donidan 500 m simaRlemde 
yvelaze metad Tbeba yavisferi da Savmiwa niadagebi, xo-
lo 1000-1500 m simaRleze gansakuTrebiT Tbilia neSompa-
la-karbonatuli da yavisferi niadagebi. mocemul simaR-
leebze SedarebiT civia tyis mura da Savmiwa niadagebi. 
aRniSnuli simaRleebis zeviT yvelaze Tbili niadagebia 
neSompala-karbonatuli, xolo yvelaze civi - Savmiwa nia-
dagebi. zamTris periodSi 500 m simaRlemde yvelaze Tbi-
lia wiTelmiwa da neSompala-karbonatuli niadagebi, xo-
lo 500-1500 m simaRleze tyis yavisferi niadagebi. moce-
mul simaRleebze yvelaze civi tyis mura niadagebia. 1500 
m simaRlis zeviT Tbilia Savmiwa niadagebi, xolo civia 
neSompala-karbonatuli da mTa-mdelos niadagebi. 

niadagis temperaturis da tenianobis detaluri Ses-
wavla da kartografireba saSualebas iZleva ufro sa-
fuZvlianad iqnas dadgenili mindvris sagazafxulo sa-
muSaoebi, agreTve racionalurad ganlagdes sasoflo-
sameurneo kulturebi, romlebic gansxvavdebian siTbos 
moTxovnilebis mixedviT. 
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tyis klimati. tye gansakuTrebul gavlenas axdens 
mikroklimatis formirebaze. igi aregulirebs meteoro-
logiuri elementebis msvlelobas da qmnis tyis mikrok-
limats. mzis sxivur energias mcenareebi STanTqavs da 
tyis qveS niadagis zedapiri iRebs mxolod im energiis na-
wils, rac mis zedapirsa da qveda Sreebs aTbobs. mzis Cas-
vlis Semdeg zedapiri TandaTan gamoasxivebs siTbos, ris 
gamoc temperaturis amplituda umniSvneloa. niadagis 
moSiSvlebul adgilze temperaturis amplituda didia. 
tye da mindorsacavi tyis zoli amcirebs qaris mavne moq-
medebas, ucvlis mas mimarTulebas da siCqares. gabatone-
buli qarebis mxridan sasurvelia gaSendes xeebi, romle-
bic Seqmian tyis masivs, rac xels Seuwyobs mocemuli te-
ritoriis mikroklimaturi pirobebis gaumjobesebas.  

tyis gavlena klimatze icvleba jiSTa mixedviT, tyis 
sixSiris Semcirebis SemTxvevaSi mniSvnelovani RonisZie-
baa eroziul niadagebze tyis gaSeneba. tye wylis maragis 
wyaroa. misi mniSvneloba SemdegSi mdgomareobs: 

 tye niadagis zedapirs Crdilavs. wvimis, Tovlisa da 
sxva saxis atmosferuli naleqis nawils uSvebs nia-
dagSi, adidebs haeris tenianobas, rac dadebiTi mov-
lenaa. tyeSi Tovlis saburveli TandaTan dneba da 
mis mTel marags niadagi iTvisebs, rac mcenaris nor-
maluri vegetaciisaTvis tenianobis optimalur pi-
robebs qmnis. 

 tye mimarTulebas ucvlis qars, amcirebs mis siCqares 
da amiT icavs niadagsa da mcenares gamoSrobisagan. 

 tyisqveSa niadagi organuli narCenebis daSlis Sede-
gad sxva niadagebisagan maRali fizikur-qimiuri Tvi-
sebebiT gansxvavdeba. tye didi siTbogamtarianobiT 
da siTbotevadobiT xasiaTeba. is kargad iTvisebs at-
mosferul naleqebs, rac xelsayrel pirobebs qmnis 
mcenaris zrda-ganviTarebisaTvis. 
tyis gakafvis Sedegad Zlierdeba eroziuli procese-

bi, gansakuTrebiT daseril reliefian, mTagorian adgi-
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lebSi. niadagis zedapirsa da mimdebare haeris fenaSi 
temperaturis cvlilebis amplituda izrdeba. 

klimatze tyis gavlenis sakiTxis mecnieruli ganxil-
va aqtualuri gaxda tyis araswori eqsploataciis Sede-
gad, klimatis Secvlis, atmosferuli naleqebisa da 
wylis resursebis Semcirebis, moSiSvlebul adgilebze 
mtvris, qarbuqis, wyaldidobis, Tovlis zvavebisa da sxva 
stiqiuri movlenebis gamo. zemoaRniSnuli adamiansa da 
saxalxo meurneobas did zians ayenebs. 

tyis gavlena mikroklimatze ZiriTadad misi radiaci-
uli da Termuli reJimiT ganisazRvreba. tyis Termuli 
reJimi damokidebulia tyis farTobis sidideze, mcenare-
ebis jiSobriv Semadgenlobaze da sxva. 

mcenareebis jiSzea damokidebuli foTlebis mier 
siTbos STanTqmis unarianoba.  

niadagis mcenareuli safari adgilobrivi mikrokli-
matis formirebaSi did rols asrulebs. is amcirebs me-
teorologiuri elementebis cvalebadobas aramarto mis 
qveS arsebul niadagze, aramed ganapira adgilebzec, sak-
maod didi radiusiT. 

makro- da mikro klimatis dadebiTi Tvisebaa maTi 
moqmedebis sferoSi meteorologiuri elementebis nor-
maluri msvleloba da mcire cvalebadoba, rasac xels 
uwyobs yovelgvari mcenareuloba, gansakuTrebiT tye. 
20-30  m simaRlis xSiri tye niadagis zedapirze 2-7% mzis 
radiacias atarebs, foTlovani tye, wiwvovanTan Sedare-
biT, met radiacias atarebs (naZvis xSiri tye - 0.7-1.0%). 
radiaciis gatarebis dros mzis radiaciis speqtruli Se-
madgenloba icvleba. 

dReRamis ganmavlobaSi tyeSi zogjer xdeba maqsima-
luri temperaturis vadis gadanacvleba, vinaidan mzis 
sxivebis moqmedebas tye amcirebs. tye, Ria adgilTan Se-
darebiT Zlier amcirebs niadagis zedapiris temperatu-
ris cvalebadobas (30-40%). 
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tye sagrZnob gavlenas axdens niadagis siRrmis tempe-
raturaze. zafxulobiT tyis qveS niadagis temperatura 
ufro dabalia, Ria adgilTan SedarebiT, zamTarSi piri-

qiT 0.5C-iT metia. 
tyeSi fardobiTi tenis dinamika damokidebulia nia-

dagis da mcenaris mwvane nawilebisagan aorTqlebis in-
tensiobaze. tyeSi absoluturi da fardobiTi tenianoba 
yovelTvis metia. dReRameSi saSualod tyeSi tenianoba 1-
dan 10%-mdea. 

 
 

12.4 klimatis Sefaseba soflis meurneobis  
warmoebis mizniT 

 
klimaturi monacemebi praqtikuli daniSnulebiT sa-

sargebloa, maSin rodesac keTdeba maTi analizi. magali-
Tad, mSenebeli inJinrebisaTvis sainteresoa ukiduresad 
eqstremaluri mniSvnelobis maxasiaTeblebi, romlebsac 
gavlena aqvT dagegmili nagebobebis uSiSroebasa da efeq-
turobaze. wyalsacavebis zRudis agebisas mniSvnelovania 
gaTvaliswinebuli iyos, drois ama Tu im mokle periodSi 
mosuli naleqebis maqsimaluri raodenoba. Tu igegmeba xi-
dis ageba, sainteresoa amindis is eqstremumebi, romleb-
sac maqsimaluri datvirTvis gavlena aqvT konstruqciaze 
da a.S. 

klimaturi monacemebi soflis meurneobisaTvis mxo-
lod maSin aris saintereso, roca maTTan erTad cnobilia 
mcenareebis mier wamoyenebuli saWiro moTxovnilebebi 
klimaturi faqtorebisadmi.  

agroklimaturi resursebis Sefasebis meTodikis Seq-
mnisas, mkvlevarebi gamodiodnen garemosa da mcenaris 
erTianobis principidan. es meTodika emyareba or Ziri-
Tad garemoebas: mcenareebis sicocxlisaTvis saWiro Ta-
nabarmniSvnelovnebis (Seucvlelobis) faqtorebs da mce-
nareTa garemos yofis faqtorebs. 
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klimatis ZiriTadi faqtorebi: siTbo, sinaTle, teni, 
haeri, erTnairad saWiroa mcenareebisaTvis. isini, sasof-
lo-sameurneo kulturebze axdenen uSualo da pirdapir 
gavlenas, maTi sicocxlis mTel periodSi da gavrcele-
bis mTel teritoriaze. sxva faqtorebi (damatebiTi) as-
ruleben meorexarisxovan rols anu koreqtivebi SeaqvT 
ZiriTadi faqtorebis moqmedebaSi. aseTebia: qari, Rrub-
lianoba, nisli da sxva. es faqtorebi aZliereben an asus-
teben ZiriTadi faqtorebis moqmedebas. magaliTad, 
Rrublianoba asustebs da cvlis mzis radiaciis speq-
trul Semadgenlobas dedamiwaze da mniSvnelovnad amci-
rebs haeris temperaturis dReRamur amplitudas. qari 
aZlierebs niadagis tenis xarjvas aorTqlebaze. 

sasoflo-sameurneo klimatis Sefasebis meTodikaSi 
gaTvaliswinebulia minimumis kanoni (malimitirebeli 
faqtoris kanoni). am kanonis Tanaxmad, sxva pirobebis 
Secvlisas mosavlis raodenoba ganisazRvreba im faqto-
riT, romelic minimums warmoadgens. magaliTad, gvalvian 
zonebSi tenis raodenoba warmoadgens mosavlis malimi-
tirebel faqtors, zogierT teritoriaze zamTris Zlie-
ri yinvebi gansazRvravs SedarebiT naklebad yinvagamZle 
sasoflo-sameurneo kulturebis gaSenebis SesaZleblo-
bas da a. S. aqedan gamomdinare, sasoflo-sameurneo kli-
matis Sefasebas pirvel rigSi safuZvlad edeba dadamiwa-
ze sxvadasxva klimatur zonebSi temperaturis reJimisa 
da niadagis tenianobis Sefaseba. 

sasoflo-sameurneo warmoebisaTvis klimatis Sefase-
bisas unda dadgindes Semdegi pirobebis raodenobrivi 
mniSvnelobebi:  

 savegetacio periodis Termuli da nawilobriv sinaT-
lis pirobebi, aseve misi calkeuli periodebi;  

 tenianobis pirobebis naleqebis reJimi da niadagis te-
ni;  

 saSemodgomo da mravalwliani kulturebis gadazam-
Trebis pirobebi, romlebic xasiaTdebian haeris da ni-
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adagis minimaluri temperaturebiT, Tovlis saburve-
lis simaRliT;  

 soflis meurneobisaTvis araxelsayreli, saSiSi mete-
orologiuri movlenebi. 
klimatis aRniSnul maxasiaTeblebTan erTad saWiroa 

vicodeT, mcenareebis mier garemosadmi moTxovnileba. 
kerZod, optimaluri da kritikuli haeris da niadagis 
temperaturebi, temperaturaTa jamebi, tenianobis rao-
denoba, romelic uzrunvelyofs maRal mosavals da sxva. 

agroklimatis Sefasebis meTodikis Taviseburebas 
warmoadgens soflis meurneobisaTvis saxifaTo meteo-
rologiuri movlenebisa da klimatis ZiriTad faqtorTa 
monacemebis gamoyenebis ganmeoradoba. rac, saSualebas 
iZleva gaviangariSoT mcenareebis produqtiuloba kli-
matur faqtorebTan mimarTebaSi da ganviTarebis uzrun-
velyofa miwaTmoqmedebis mTel teritoriaze. 

agroklimaturi maCveneblebi. raodenobrivi kavSiris 
gamoxatulebas erTi mxriv klimatis faqtorebsa da meo-
re mxriv mcenaris ganviTarebas, zrdas, yinvagamZleobas 
da mosavlis formirebas Soris agroklimatur maCveneb-
lebs uwodeben. maTi Sedareba klimatur resursebTan iZ-
leva SesaZleblobas davadginoT, ramdenad xelsayrelia 
(an araxelsayreli) mocemuli teritoriis klimaturi pi-
robebi CvenTvis sasurveli sasoflo-sameurneo kultu-
rebis warmoebisaTvis.  

savegetacio periodSi siTboze mcenareebis moTxov-
nilebis agroklimatur maCveneblad iyeneben temperatu-
ris efeqtur da aqtiur jams. agroklimatur maCveneb-
lebs ekuTvnis agreTve kritikuli temperaturebi, rom-
lebic ganapirobeben mcenaris daRupvas. tenze moTxovni-
lebis agroklimatur maCvenebels warmoadgens produq-
tiuli tenis maragi, romelic mosavlis sididis uzrun-
velyofis ganmsazRvrelia. 

agroklimaturi analogebi. sasoflo-sameurneo kul-
turebis warmoebisaTvis, mniSvnelovania, rom mcenaree-
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bis sicocxlis ganmsazRvreli klimaturi faqtorebi uz-
runvelyofdes sasoflo-sameurneo kulturebis moT-
xovnilebas. es garemoeba warmoadgens agroklimaturi 
analogebis Teoriis safuZvels, romelic damuSavebulia 
T.daviTaias mier. am Teoriis Tanaxmad, erTi klimaturi 
zonidan meoreSi sasoflo-sameurneo kulturebis gada-
tanisas saWiroa dadgindes, axali teritoriebis klima-
turi resursebis Sesabamisoba mcenareebis moxovnile-
basTan, rac gamoisaxeba agroklimatur maCveneblebSi.  
 
 

12.5  agroklimaturi resursebis  
Sefasebis meTodebi 

 

agroklimaturi faqtorebis erTobliobas, romelic 
qmnis sasoflo-sameurneo produqciis miRebis SesaZleb-
lobas, agroklimatur resursebs uwodeben. teritoriis 
agroklimaturi Sefaseba warmoebs ara marto meteoro-
logiuri sidideebis mravalwliuri saSualo mniSvnelo-
bebiT, aramed maTi gansazRvruli mniSvnelobebis da maTi 
droSi ganmeoradobiTac. es saSualebas iZleva gamovav-
linoT niadagis tenianobis sxvadasxva maragis, naleqebi-
sa da temperaturis jamis normidan mniSvnelovani gadax-
rebis ganmeorebaTa sixSire. yvela am gaangariSebas, aqvs 
praqtikuli mniSvneloba mravali agroteqnikuri da me-
lioraciuli RonisZiebebis Caterebis dasabuTebisaTvis, 
ama Tu im mcenareTa jiSebis da saxeobebis gaSenebisaTvis, 
klimaturi faqtorebisadmi sxvadasxva moTxovnilebis 
mixedviT. 

agroklimaturi sidideebis uzrunvelyofisa da gan-
meoradobis gaangariSeba. agrometeorologiuri resur-
sebis SefasebisaTvis iyeneben saSualo mravalwliuri me-
teorologiuri sidideebis mniSvnelobas, romelic rigi 
wlebis ganmavlobaSi miiReba gasaSualebis gziT. Tu rigi 
sakmaod didia (40-60 da meti mravalfaqtorTa sididi-
saTvis), aseT gasaSualebas (meteorologiur dakvirveba-
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Ta) klimatur normebs uwodeben. Semdeg etaps warmoad-
gens maTi dajgufeba. mniSvnelobebis intervali, romli-
Tac jgufdebian monacemebi rig mravalwliur dakvirve-
baTa romelime sidideebis mixedviT uwodeben gradacias. 
mocemuli gradaciis sixSires an SemTxvevaTa ricxvs, ro-
melic ekuTvnis mocemuli rigis saerTo ricxvs, uwode-
ben mocemuli gradaciis ganmeoradobas, xolo mocemuli 
sididis ganmeoradobis mniSvnelobas, romelic gamoisa-
xeba procentebSi, albaToba ewodeba. is gviCvenebs, Tu ra 
sixSirisaa, aseTi movlenis ganmeoradobis albaToba 
wlis garkveul intervalSi. jamuri albaTobis movlenas 
garkveuli sazRvris zeviT an qveviT uzrunvelyofa ewo-
deba. 

klimatis parametrebis sxvadasxva mniSvnelobebis uz-
runvelyofis da albaTobis gaangariSebas awarmoeben em-
piriuli formuliT: 

p = %100.
1n

m
 

 

sadac p - uzrunvelyofaa (%), m - rigiTi nomeri sta-

tistikuri wevrebis x1, x2, x3 . . . x, romlebic ganlagebulia 

klebad ricxvebad, n - SemTxvevaTa ricxvi rigSi. 
savegetacio periodis Termuli da sinaTlis resur-

sebis Sefaseba. temperaturis wliuri msvleloba warmo-
adgens sxvaobas, yvelaze civ saSualo temperaturebsa da 
yvelaze Tbil Tveebs Soris. temperaturebis dReRamuri 
msvleloba ki, aris romelime dReRamis periodis maqsima-
lur da minimalur temperaturebs Soris sxvaoba, gamoT-
vlili rigi wlebis mixedviT. klimatur cxrilebSi moce-
mulia maRali da dabali temperaturebi, romlebic dama-
xasiaTebelia yoveli TvisaTvis. aRniSnuli mniSvnelobe-
bi aris dReRamuri temperaturis saSualo maqsimumebi da 
saSualo minimumebi da warmoadgenen dReRamuri tempera-
turebis maqsimalur an minimalur saSualos, romelic 
dafiqsirda Tvis ganmavlobaSi. eqstremumebi gamoxataven 



 291 

minimalur da maqsimalur temperaturebs, romlebic aRi-
niSna mocemul obieqtze Tvis ganmavlobaSi. am eqstremu-
mebs ewodeba absoluturi maqsimumi da absoluturi mini-
mumi.  

savegetacio periodis Termuli pirobebis saerTo Se-
fasebas axdenen aqtiur temperaturaTa jamis mixedviT, 
romelic calkeul wlebSi SeiZleba gansxvavdebodes sa-
Sualo mravalwliurisagan. imisaTvis, rom davadginoT 
mocemul adgilze, umetes wlebSi uzrunvelyofilia Tu 
ara siTboTi sasoflo-sameurneo kulturebi, saWiroa 
CvenTvis saintereso mocemuli mniSvnelobebiT ganisaz-
Rvros temperaturis jamis ganmeoradobis SemTxveva da 
mcenareebis mier temperaturis jamisadmi moTxovnile-
bis uzrunvelyofa (%). amisaTvis vsargeblobT uzrun-
velyofis mrudiT (ix. Tavi V, qveTavi 5.7, nax. 5.7.1). es me-
Todi saSualebas iZleva mocemul adgilze, savegetacio 
periodSi gavigoT ra albaTobiTaa mosalodneli aqtiur 
temperaturaTa jamis esa Tu is mniSvnelobebi. savegeta-
cio periodSi gamoTvlili temperaturis jami, mocemuli 
periodis ganmavlobaSi, ar iZleva srul warmodgenas 
temperaturis jamis dagrovebis dinamikaze. rigi amoca-
nebis gadawyvetisaTvis unda vicodeT, romel vadaSi dag-
rovdeba mcenarisaTvis saWiro temperaturaTa jami. ami-
saTvis Sedgenilia specialuri nomograma (ix. V, qveTavi 
5.6, nax. 5.6.1), romliTac SeiZleba ganvsazRvroT nebismi-
er TariRSi ama Tu im temperaturis jamis dagroveba. 

Termuli pirobebis SefasebisaTvis gaiTvaliswineba, 
agreTve uyinvo periodis xangrZlivoba, haerSi da niada-
gis zedapirze intensiuri wayinvebis dawyebisa da dam-
Tavrebis saSualo da mosalodneli vadebi. mzis radiaci-
is resursebs savegetacio periodis ganmavlobaSi Ziri-
Tadad afaseben mzis radiaciis jamuri SemosvliT, saSua-
lo mravalwliuri jamebis an radiaciuli balansis jame-

bis mixedviT, aseve 5 da 10C-is zeviT temperaturebis pe-
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riodSi, fotosinTezurad aqtiuri radiaciis jamuri Se-
mosvliT.  

savegetacio periodis tenianobis pirobebis Sefaseba. 
mocemul teritoriaze klimatur aRwerilobaSi moy-

vanili naleqebis wliuri raodenoba, yovelTvis ar aris 
zusti, radgan or gansxvavebul raionSi wlis ganmavloba-
Si SeiZleba movides 800 mm naleqi. Tumca, erTerT maTgan-
Si SesaZlebelia igi movides ori Tvis periodSi, maSin ro-
desac meore raionSi igi SeiZleba movides Tanabari nale-
qebis saxiT wlis ganmavlobaSi. rodesac, saubaria mosav-
lis SemTxvevaSi naleqebis gavlenaze, misi wliuri maCve-
nebeli jer kidev ar warmoadgens tenianobis srul maC-
vnebels. aucileblad saWiroa naleqebis sezonebis mixed-
viT ganawilebis codna. es niSnavs, imis gansazRvras Tu 
mcenarisaTvis ramdenad saWiro dros modis naleqebi. 
aseve, aranakleb sainteresoa gvalvis sixSiris dadgena.  

 sasoflo-sameurneo kulturebis teniT uzrunvel-
yofas afaseben naleqebis saSualo mravalwliuri jame-
biT, romlebic axasiaTeben teritoriis uzrunvelyofas 
50%-iT. savegetacio periodis naleqebis jamebis uzrun-
velyofis SefasebisaTvis sargebloben nomogramiT (ix. 
Tavi VII, qveTavi 7.3, nax. 7.3.2.), romliTac SeiZleba gavian-
gariSoT konkretuli municipalitetisaTvis naleqebis 
jamis sxvadasxva uzrunvelyofa nebismieri periodisaT-
vis, Tu cnobilia maTi saSualo mravalwliuri jami Tvisa 
da wlis periodisaTvis. 

savegetacio periodis tenianobis pirobebis Sefaseba 
naleqebis jamebiT, ar aris sakmarisi teritoriis wylis 
resursebis daxasiaTebisaTvis. radgan sxvadasxva munici-
palitetSi naleqebis jami SeiZleba erTnairi iyos, magram 
erTi municipaliteti xasiaTdebodes naleqebis siWarbiT 
sasoflo-sameurneo kulturebisaTvis, xolo meore - te-
nis naklebobiT da moiTxovdes morwyviTi RonisZiebebis 
gatarebas. es aixsneba am municipalitetebSi aorTqlebis 
sxvaobiT. aorTqleba ZiriTadad damokidebulia mzis ra-
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diaciis Semosvlaze da amiT ganpirobebulia temperatu-
ruli reJimi. samxreTis municipalitetebSi aorTqleba 
maRalia, vidre CrdiloeTis municipalitetebSi. agrome-
teorologiaSi teritoriis tenianobis pirobebis Sefa-
sebisaTvis mimarTaven naleqebis raodenobis Sefardebas 
mis aorTqlebasTan. amisaTvis gamoiyeneba hidroTermu-
li koeficienti (hTk). 

 
 

12.6  agroklimaturi daraioneba 
 

agroklimaturi daraioneba niSnavs, ama Tu im teri-
toriis raionebad dayofas msgavsi niSnebisa da maTi ag-
roklimaturi pirobebis gansxvavebis mixedviT. igi iZle-
va sasoflo-sameurneo kulturebis ganlagebis mecnie-
rul dasabuTebas da sxvadasxva klimatur zonebSi maTi 
gaSenebis SesaZleblobas, rac damyarebulia mcenaris si-
cocxlisaTvis saWiro klimaturi faqtorebis mniSvnelo-
bis diferencirebul Sefasebaze. 

arCeven agroklimaturi daraionebis or saxes - saer-
Tos da kerZos. saerTo daraioneba axasiaTebs teritori-
is mixedviT klimatis ZiriTadi elementebis ganawilebas, 
romelic raodenobrivad gamoxatavs xelsayrel klima-
tur pirobebs soflis meurneobisaTvis mTlianad. kerZo 
daraionebas atareben calkeuli kulturebis zrda-gan-
viTarebis pirobebis daxasiaTebis mizniT, aseve sxvadas-
xva niadagur-klimatur zonebSi agroteqnikuri RonisZi-
ebebis efeqturobis mixedviT da a.S. 

saerTo agroklimaturi daraionebis dros terito-
rias acalkeveben savegetacio periodis tenisa da siTbo-
Ti uzrunvelyofis maCveneblebis, gamozamTrebis piro-
bebis mixedviT. teritoriis daraionebas, siTbos uzrun-
velyofis mixedviT, awarmoeben saSualo mravalwliuri 
aqtiur temperaturaTa jamis mocemul temperaturaze 
ganawilebis safuZvelze.  
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kerZo agroklimatur daraionebas awarmoeben mcena-
reTa moTxovnilebis dakavSirebiT agroklimatur re-
sursebTan. amisaTvis, iyeneben iseT agroklimatur maCve-
neblebs, romlebic gamoxataven kulturis konkretul 
moTxovnilebas klimaturi faqtorebis mimarT. rig Sem-
TxvevebSi Termuli pirobebis Sefaseba xdeba efeqturi 
temperaturis jamis mixedviT. gaTvaliswineba xdeba im 
dabali da maRali kritikuli temperaturebis, romlebic 
azianeben mcenareebs vegetaciisa da zamTris Sesvenebis 
periodSi (erTwlian da mravalwlian kulturebs). tenia-
nobis uzrunvelyofis Sefasebisas, iTvaliswineben nia-
dagSi produqtiuli tenis marags, vegetaciis sxvadasxva 
periodSi da sxva araxelsayrel meteorologiur movle-
nebs.  

agroklimaturi daraioneba klimatis gamokvlevis da-
masrulebeli etapia, xolo misi ZiriTadi etapebia:  

 sasoflo-sameurneo kulturebis ganviTarebisa da 
produqtiulobis agroklimaturi maCveneblebis 
dadgena klimatur faqtorebze damokidebulobiT; 

 teritoriis agroklimaturi resursebis Seswavla; 

 sasoflo-sameurneo kulturebis moTxovnilebis Se-
sabamisi agroklimaturi resursebis xarisxis Sefase-
ba; 

 mikroklimatis Seswavla agroklimaturi resursebis 
detaluri SefasebisaTvis; 

 saerTo agroklimaturi daraionebis Catareba; 

 agroklimaturi daraionebis damuSavebis safuZvel-
ze, perspeqtiuli sasoflo-sameurneo kulturebis 
gaSenebis, agroteqnikuri RonisZiebebisa da melio-
raciis Catarebis dasabuTeba, romelic mimarTulia 
sasoflo-sameurneo savargulebis mikroklimaturi 
pirobebis gaumjobesebisa da klimatis araxelsayre-
li movlenebis winaaRmdeg RonisZiebebis gasatareb-
lad. yvela es sakiTxi xels uwyobs agroklimaturi 
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resursebis gamoyenebas sasoflo-sameurneo kultu-
rebis produqtiulobis amaRlebisaTvis.  
amJamad Catarebulia agroklimaturi daraioneba Ca-

is, keTilSobili dafnis (g.melaZe), citrusebis, vazis 
(g.melaZe, S.cercvaZe,) Savi mocxaris (m.TuTaraSvili) da 
sxva kulturebis (naxazi 12.6.1). 

 

 
naxazi 12.6.1 vazis kulturis daraioneba (g.melaZis da  
                           S.cercvaZis mixedviT) 
 

saqarTvelos agroklimaturi resursebis Sefasebis 
mixedviT, sadac gaTvaliswinebulia soflis meurneobi-
saTvis mniSvnelovani faqtorebi - siTbo, naleqebi, si-
naTle, a.TevzaZis mier gamoyofili iqna 8 agroklimatu-
ri raioni. kerZod, Savi zRvis sanapiros Crdilo-dasav-
leT da Crdilo aRmosavleT nawilebi, dasavleT da aRmo-
savleT saqarTvelos mTiswina raionebi, kolxeTis dab-
lobi, aRmosavleT saqarTvelos vakeebi, kavkasionis da 
samxreT saqarTvelos mTiani raionebi. 

Tanamedrove agroklimatur pirobebSi aqtiur tempe-

raturaTa (>10C) da atmosferuli naleqebis ganawilebis 
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safuZvelze, Sedgenilia agroklimaturi zonebis ruka 

(naxazi 12.6.2).   
 

 
 

naxazi 12.6.2 agroklimaturi daraioneba (g.melaZis mixedviT) 
 

 aqtiur temperaturaTa da atmosferuli naleqebis 
jamebis maRali maCvenebeli miuTiTebs sasoflo-sameur-
neo kulturebisaTvis xelsayrel pirobebis arsebobaze. 
mocemuli agroklimaturi daraionebis mixedviT, mar-
cvleuli kulturebis (simindi, saSemodgomo xorbali), 
citrusebis, subtropikuli xurmis perspeqtiuli warmo-
ebisaTvis gamoyofili 4 agroklimaturi zona.  
1. samxreT-dasavleT aWaris Savi zRvis sanapiro zolis 

teritoriebi (Warnali, sarfi, gonio). aRniSnul teri-
toriebze gamozamTrebis xelsayreli pirobebia cit-
rusovani kulturebisaTvis. Tumca, calkeul wlebSi 
mandarinisa da forToxlisagan gansxvavebiT, damcavi 
RonisZiebebis gatareba iqneba saWiro limonisaTvis. 

2. aWaris zRvispireTis zona zR.donidan 200 m simaRlem-
de, afxazeTisa da samegrelos teritoria 30-100 m si-
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maRlemde, ferdobebis, xeobebis da platoebis xarjze 
perspeqtiulia citrusebisaTvis.   

3. qobuleTis, xelvaCauris, ozurgeTis, lanCxuTis, Cxo-
rowyus, foTis da gagris teritoriebze xelsayreli 
pirobebia mandarinis da forToxlis warmoebisaTvis. 
limonis warmoeba SesaZlebelia dacviTi RonisZiebe-
bis CatarebiT. 

4. subtropikebis mTiswinebSi (xelvaCauri, qeda, qobule-
Ti, ozurgeTi, Coxatauri da sxv.) zR.donidan 200-400 m 
simaRlemde mizanSewonilia mandarinis kulturis ga-
Seneba, aseve limonis warmoeba dacviTi RonisZiebebis 
gaTvaliswinebiT. 

 eTerzeTovani teqnikuri kulturebis (eTerzeTovani 
vardi, gerani, evgenolis rehani) agroklimaturi pirobe-
bisadmi moTxovnilebis safuZvelze gamoyofilia 3 ag-
roklimaturi zona. 
 I - zonaSi aqtiur temperaturaTa jami  4000C da me-
tia. aq SesaZlebelia geranis ori mosavlis miReba, ivli-
sis mesame dekadis bolos da oqtombris Tvis bolos wa-
yinvebis dadgomamde. zonaSi perspeqtiulia evgenolis 
rehanisa da eTerzeTovani vardis warmoeba. 
 II - zonaSi aqtiur temperaturaTa jami 3000C da me-
tia. zona vrceldeba zR. donidan 700-800 m simaRlemde, 
sadac SesaZlebelia geranisa da evgenolis rehanis mosav-
lis miReba agvistos meore dekadis bolos. aq SesaZlebe-
lia eTerzeTovani vardis warmoebac. 
 III - zonaSi aqtiur temperaturaTa jami 2000C da me-
tia. zona vrceldeba zR.donidan 900-1200 m simaRlemde, 
sadac SesaZlebelia mxolod geranis warmoeba.  
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 kiTxvebi TviTSemowmebisaTvis 

 

1. ra aris klimati da romeli meTodebi gamoiyeneba kli-
maturi kvlevebisaTvis? 

2. romelia ZiriTadi klimatwarmomqneli faqtorebi? 

3. rogoria klimatis klasifikacia kiopenisa da bergis 
mixedviT? 

4. raSi mdgomareobs saqarTvelos klimatis Tavisebure-
ba? 

5. ra gavlena aqvs atmosferos cirkulaciur procesebs 
klimatis CamoyalibebaSi? 

6. saqarTvelos teritoriaze yvelaze xangrZlivad at-
mosferos romeli cirkulaciuri procesebi moqmede-
ben? 

7. ra aris mikroklimati da ra gavlenas axdens masze re-
liefis forma, mcenareuli safari? 

8. ra gansxvavebaa mikroklimats, adgilobriv klimats da 
makroklimats Soris? 

9. ra mimarTulebiT xdeba mikroklimatis Seswavla da 
ras iTvaliswinebs mikroklimaturi qselis muSaobis 
principi? 

10.  rogoria niadagisa da tyis klimatis Tavisebureba? 
11.  ras niSnavs agroklimaturi maCveneblebi da analoge-

bi? 
12.  ras ewodeba agroklimaturi resursebi da romeli me-

TodebiT xdeba misi Sefaseba? 
13.  ras gulisxmobs agroklimaturi daraioneba (saerTo, 

kerZo)? 
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Tavi XIII 

 

klimatis cvlileba da soflis meurneoba 
 

13.1 klimatis mosalodneli globaluri  
cvlileba 

 
dedamiwis klimatis cvalebadobis istoriul war-

sulSi instrumentuli gazomvebis dawyebamde, adreul 
periodebSi arsebul klimats, romelic mxolod miaxloe-
biTi klimaturi monacemebiT xasiaTdeboda paleoklima-
ti ewodeba. 

arsebuli monacemebis mixedviT, warsuli geografiu-
li epoqebis klimatebs Soris gavrcelebuli iyo ufro 
zomieri da Tbili klimatis tipebi. temperaturebi aRi-
niSneboda mkveTri ryevebis gareSe, xolo polaruli rai-
onebi Tavisufali iyo yinulisagan. im udides teritori-
ebze, romlebic dRes mousavliania gavrcelebuli iyo 
mcenareuloba. xanmokle klimaturi cvlilebebis, gam-
yinvarebis periodSi rbili klimati mkacrdeboda. Tbili 
periodebis - eocenis (moicavs periods paleocenis epo-
qis dasasrulidan ologocenis epoqis dasawyisamde) 
dros grelandiaSi izrdeboda: fiWvi, naZvi, alvis xe, kak-
lovanebi. geologiuri drois xangrZlivi rbili perio-
disagan mkveTrad gansxvavdeba udidesi gamyinvarebis 
epoqa. cnobilia gamyinvareba, romelic daiwyo milioni 
wlebis ukan, ramac gamoiwvia oTxi msxvili yinulis safa-
ris Seteva, ukan daxeva da mcenareebisa da cxovelebis si-
cocxleze mkveTri gavlena. 

Cveni epoqis dasawyisSi metnaklebi sixSiriT ramden-
jerme moxda klimatis mkveTri ryeva, kerZod, siTbodan 
sicivisaken da naleqebidan simSralisaken. mSrali da te-
niani klimatis periodulma cvlilebebma gamoiwvia nayo-
fieri miwebis gadaqceva mSral da unayofo udabnoebad, 
ramac xeli Seuwyo mosaxleobis iZulebiT migracias, Se-
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degad ki bevrma ayvavebulma civilizaciam tragikuli bo-
lo hpova.   

Tanamedrove klimatis cvlilebis Seswavlis safuZ-
velze dadginda, rom bolo saukunis manZilze globalu-

ri temperatura 0.5-0.7C-iT gaizarda. temperaturis ma-
tebis pirveli piki me-19 saukunis bolos aRiniSna, meore 
piki - gasuli saukunis 40-ian wlebSi, mesame piki - 60-ian 
wlebSi, xolo meoTxe - Tanamedrove epoqaSi, romelsac 
globalur daTbobas uwodeben. temperaturis cvlile-
basTan erTad icvleba naleqebis raodenoba, Tumca pir-
dapiri damokidebuleba temperaturis zrdasTan ar aRi-
niSneba.  

klimatis cvlilebis gamomwvevi faqtorebi SeiZleba 
iyos rogorc bunebrivi, aseve anTropogenuri. klimatis 
bunebrivi faqtorebis cvlileba ganpirobebulia kli-
matwarmomqneli faqtorebis cvlilebiT. klimatis ganma-
pirobebeli faqtorebia: 

 astronomiuli faqtorebi: mzis insolacia, dedamiwis 
brunvis siCqare, dedamiwis mdebareoba da moZraoba 
mzis sistemaSi; 

 geografiuli faqtorebi: mcenareuli safari, relie-
fi, okeane-xmeleTis ganawileba; 

 geofizikuri faqtorebi: ozonis ganawileba, dedami-
wis masa, atmosferos qimiuri Sedgeniloba, vulkane-
bis aqtivoba. 
cnobilia ramdenime procesi, romelsac SeuZlia ga-

moiwvios klimatis bunebrivi cvlileba. esenia: orbitis 
eqscentrisiteti, dedamiwis brunvis RerZis daxriloba 
da precesia. am sami faqtoris saerTo saxelwodebaa mi-
lankoviCis ciklebi.  

XX saukunis bolo aTwleulSi garemoze anTropoge-
nuri zemoqmedebis Sedegad Tavi iCina klimatis globa-
lurma cvlilebam. mkvlevarTa mtkicebiT, 2030-2050 wle-
bisaTvis gardaual pirobas warmoadgens regionebis kli-
matis mosalodneli cvlilebis reJimis gaTvaliswineba. 
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amJamad, aqtualuria diskusia imis Taobaze, rom anTro-
pogenuri saTburis emisiebis (naxSirorJangi, meTani da 
sxva) raodenobis mateba iwvevdes globalur daTbobas. 
miuxedavad amisa, mecnierTa nawili kvlavac saeWvod miiC-
nevs globalur daTbobaSi saTburis gazebis zrdis 
rols, Tumca maTi mniSvneloba Tanamedrove klimatis 
formirebaSi udavoa.  

klimatis reJimis darRvevas - mis gadaxras xangrZli-
vi drois ganmavlobaSi SeuZlia gamoiwvios cocxali or-
ganizmebis (cxovelebis, mcenareebis, frinvelebis da 
sxva) dazianeba, gadaSenebac ki, radgan isini organulad 
arian Seguebuli arsebul klimatTan. 

adamianis Carevas bunebriv procesebSi, kerZod sam-
rewvelo warmoebis mier gamoyofili narCenebiT, gazis-
magvari da magari (mtvriseburi) gamaWuWyianeblebiT da 
sxva, romlebic xvdebian atmosferoSi, wyalsacavebSi da 
a.S. SeuZliaT gamoiwvion adgilobrivi an regionaluri 
klimatis Secvla, xolo Tu haeris gaWuWyianeba gaxan-
grZlivda da moimatebs, SesaZlebelia mTeli kontinente-
bis klimatis cvlilebac. 

atmosferoSi momatebul naxSirorJangs SeuZlia ga-
moiwvios TandaTanobiT daTboba miwispira haeris, gansa-
kuTrebiT ki maRal ganedebSi. msgavs cvlilebebs, SeiZ-
leba adgili hqondes atmosferuli naleqebis da sxva me-
teorologiuri elementebis ganawilebaSi.  

bunebrivi resursebidan - naxSiri, navTobi da sxva, 
romelsac adamiani intensiurad iyenebs, wvis Sedegad ga-
moyofil siTbosTan erTad, iwvevs naxSirorJanga gazis 

(CO2) momatebas da atmosferoSi siTbos dagrovebas, ra-
sac `saTburis efeqts” uwodeben. atmosferos naxSiror-
Jangs gaaCnia mokletalRiani (ultraiisferi) sxivebis 
dedamiwisken Seuferxeblad gatarebis unari. am ukanas-
knelis zedapiridan ki mimdinareobs arekvlili grZel-
talRiani (infrawiTeli) siTburi sxivebis Sekaveba naxSi-
rorJangis mier, ris gamoc dedamiwis atmosfero ganic-
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dis daTbobas - temperaturis matebas. atmosferoSi rom 
ar arsebobdes `saTburis airebi~, romlebic STanTqaven 
grZeltalRovan radiacias, dedamiwa gacilebiT civi iq-
neboda. aseve, dafiqsirdeboda dRe da Ramis temperatu-
raTa kontrastuli amplituda, anu dedamiwis zedapiris 

saSualo temperatura ara +15C, aramed -18C iqneboda. 
saTburis efeqtiT dedamiwas unarCundeba siTbo, rac 
xdeba dedamiwis zedapiridan gamosxivebuli grZeltal-
Rovani radiaciis STanTqmisa da atmosferos qveda fene-
bis gaTbobis Sedegad, romelic Tavis mxriv radiacias as-
xivebs zevidan qveviT. 

yovelwliurad sawarmoo energiis 6% zrdas SeuZlia 

erTi saukunis Semdeg haeris temperaturis 3C-mde moma-
teba. rac gamoiwvevs arsebuli klimatis cvlilebas, ro-
melsac moyveba warmoebis sruliad gansxvavebuli siste-
ma soflis meurneobaSi, mrewvelobaSi da sxva. 

naxSirorJangis gavlena Cveni planetis klimatze das-
turdeba mecnierTa gamokvlevebiT, romelic kargadaa 
gamoxatuli e.w. `saTburis efeqtis” magaliTze, rac Zli-
er zemoqmedebas axdens garemoSi globaluri temperatu-
ris matebaze. 

msoflioSi industriis daCqarebuli tempebiT ganvi-
Tareba, tyeebis aragonivrulad gaCexva, romlis mwvane 
masa warmoadgens naxSirorJangis STanTqmis ZiriTad wya-
ros, amcirebs atmosferoSi naxSirorJangis Warbad dag-
rovebas. gaangariSebiT, 1ha farTobze normalurad gan-
viTarebuli tyis mwvane masa, atmosferodan yovelwliu-
rad 2240 kg naxSirorJangs gamoanTavisuflebs, xolo 

msoflio masStabiT 550109 tonas. aqedan gamomdinare, na-
Telia anTropogenuri zemoqmedebiT gamowveuli klima-
tis Tanamedrove cvlilebebi dedamiwaze. dedamiwis tem-

peraturis cvlilebas Tundac 1C-iT, SeiZleba didi 
praqtikuli mniSvneloba hqondes, radgan es gamoiwvevs 
sxvadasxva raionebis ganeduri ganlagebis cvlilebas. am 
raionebSi ki normalurad izrdeba mxolod maTTvis dama-
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xasiaTebeli sasoflo-sameurneo kulturebi. klimatis 
mcire Secvlisas, saqarTveloSi gamoiyofa erTmaneTisa-
gan gansxvavebuli ramdenime klimaturi zona, romelic 
did negatiur gavlenas moaxdens saqarTvelos bunebaze, 
meurneobaze da ekonomikaze.  

klimatis cvlilebaze anTropogenuri gavlenis Sede-
gebis codnisaTvis saWiroa: 

 Seikribos, dagrovdes da damuSavdes monacemebi kli-
matis Sesaxeb; 

 klimaturi procesebis gamokvleva; 

 Seswavlili iqnas nivTierebaTa iseTi mSTanTqavi wya-
roebi, romlebic Sedian atmosferoSi da SeuZliaT 
gavlena moaxdinon klimatze; 

 Seswavlil iqnas klimatis cvlilebaTa gavlena soci-
alur-ekonomikur procesebze; 

 Seswavlili iqnas cvlilebaTa Sedegebi biosferoSi. 
 kriosferos gavlena temperaturaze. kriosfero war-
moadgens klimaturi sistemis Semadgenel nawils. igi aer-
Tianebs yinulis, maradi gayinulobisa da Tovlis mTlian 
safars. kriosferos fizikuri Tvisebebi gansazRvravs 
misi zemoqmedebis rols globalur klimatur sistemaSi, 
mis CamoyalibebaSi. dedamiwis zedapiris dabali tempera-
turisa da maRali albedos moqmedebiT gamowveulia mim-
debare haeris masebis gaciveba. 

kriosfero Seicavs arsebuli mtknari wylebis saer-
To maragis 80%, romlis mdgomareobac sagrZnoblad ga-
napirobebs wylis resursebis xelmisawvdomobas. 

dedamiwis kriosfero globaluri daTbobis erT-
erT yvelaze mgrZnobiare inerciuli indikatoria.  
Crdilo naxevarsferoSi myinvarebis intensiuri dnobis 
mizezi gaxda gasul saukuneSi dawyebuli globaluri 
daTboba. arqtikaSi daTbobis Zlieri trendis arsebobam 
zemoqmedeba moaxdina grelandiis yinulovani safaris 
gadnobis daCqarebaze.  

antarqtidis SemTxvevaSi, mimdinare saukuneSi tempe-
raturis zrdis naklebi albaTobisa da naleqebis mosa-
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lodneli zrdis pirobebSi yinulovani safaris umniSvne-
lo Sesustebaa mosalodneli.D 

kriosferoSi bolo naxevari saukunis ganmavlobaSi 
momxdarma cvlilebebma SesaZlebelia gavlena moaxdi-
nos bioekositemebze, kerZod, yinulis safaris Semcire-
bas SeiZleba moyves grelandiis sanapiro zolis intensi-
uri aTviseba, miwaTmoqmedebis arealis gafarToeba kana-
disa da cimbiris teritoriebze. 

dedamiwis yinulovan safarze 1960-iani wlebidan 
dawyebulma Tanamgzavrulma dakvirvebebma saSualeba 
misca mkvlevarebs SeefasebinaT globaluri masStabiT 
Tovlis safari, myinvarTa masis balansi, maradi gayinu-
li farTobebis droSi cvalebadoba. dadgenili iqna, 
1979-2005 wlebis periodSi arqtikis yinulovani safaris 
farTobis 22% Semcireba. ukanasknel aTwleulebSi mniS-
vnelovani yuradReba eTmoba aRniSnuli procesis mi-
marT myinvarebis mgrZnobiarobis Sefasebas. msoflios 
mravali regionisaTvis (aliaskisTvis, alpebisaTvis, an-
debis centraluri nawilisaTvis, kavkasiisaTvis da sxva) 
am mimarTulebiT Catarebulia sayuradRebo gamokvle-
vebi. 

pirvel etapze kontinentebze myinvarebis degrada-
cias Tan axlavs mdinareTa Camonadenis zrda. maTi Se-
sustebisa da gaqrobis Sedegad Camonadeni mcirdeba da 
igi ganpirobebuli iqneba mxolod atmosferuli naleqe-
biT. analogiuri procesebi warimarTeba miwisqveSa 
wylebSic. Tovlis safaris farTobisa da misi xan-
grZlvobis Semcireba negatiurad imoqmedebs rekreaci-
ul da adamianTa sxva aqtivobebze, Tumca xels Seuwyobs 
subalpur da alpur zonebSi turistuli potencialis 
ganviTarebas. 
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13.2  bunebrivi ekosistemebis mowyvladobis  
Sefaseba klimatis cvlilebis pirobebSi 

 
klimatis cvlileba aTwleulebis da ufro meti dro-

is periodSi gulisxmobs klimatis saSualo mdgomareobis 
cvlilebas, romelic SeiZleba gamowveuli iyos, rogorc 
atmosferos Semadgenlobis, aseve miwaTsargeblobis xan-
grZlivi anTropogenuri cvlilebebiTac.  

bunebrivi an anTropogenuri sistemis Segueba axal, 
cvlad garemosTan cnobilia, rogorc adaptacia 

(Adaptation). igi gulisxmobs bunebrivi da anTropogenuri 
sistemebis reagirebas klimatis arsebul an mosalodnel 
cvlilebaze, rac ganapirobebs sasargeblo SesaZleblo-
baTa gamoyenebas an zianis Semcirebas. adaptacia SeiZle-
ba iyos winaswari da sapasuxo, kerZo da sazogadoebrivi, 
avtonomiuri da gegmazomieri. 

sistemaze klimatis cvlilebis mimarTebiT faqtore-
bis sasurveli an arasasurveli zemoqmedebis xarisxs 

mgrZnobiaroba (Sensitivity) ewodeba.  saSualo temperatu-
ris, misi cvalebadobis an mosavlis cvlileba gavrcele-
bis cvlilebis sapasuxod SeiZleba iyos pirdapiri zemoq-
medebis Sedegi. sanapiro zolis datborvis sixSiris 
zrdis Sedegad, romelic gamowveulia zRvis donis awe-
viT miiReba zarali, romelic zemoqmedebis iribi Sede-
gia. 

RonisZiebaTa erTobliobas, romelic gamoiyeneba 
klimatur sistemaze anTropogenuri zewolis Sesasus-

teblad miTigacia (Mitigation) ewodeba. igi moicavs state-
giebs, romlebic mimarTulia saTburis gazebis wyaroebi-
sa da emisiebis Sesamcireblad, aseve saTburis gazebis 
STanTqmis gasaZliereblad. 

klimatis cvlilebis uaryofiTi Sedegebis mimarT, 
sistemis mgrZnobiarobis an Segueblobis xarisxis sazoms 

mowyvladoba (Vernerability) ewodeba. igi warmoadgens 



 306 

mgrZnobiarobisa da adaptaciis unaris erTobliv fun-
qcias. 

bunebaSi arsebuli yvela sistema (bunebrivi, anTro-
pogenuri) garkveul wonasworobaSia klimatur pirobeb-
Tan. aRniSnuli wonasworobis darRvevisas sistema ganic-
dis transformacias anu egueba Secvlil garemos an 
wyvets arsebobas. garemosTan wonasworobis sazoms sis-
temis mowyvladoba warmoadgens. igi mgrZnobiarobisa da 
adaptaciis unars Soris sxvaobas warmoadgens, kerZod: 

V0 = S - Ao 

 

sadac V0 - aris klimatis cvlilebis mimarT sistemis bu-
nebrivi mowyvladoba, romelic ganpirobebulia misi bu-

nebrivi mgrZnobiarobiT (S) da bunebrivi saadaptacio 

unariT (Ao), romelic axasiaTebs bunebriv sistemebs. rac 
metia adaptaciis unari, miT naklebia sistemis mowyvla-
doba  mgrZnobiarobis ucvlel pirobebSi. im SemTxvevaSi, 
Tu adamianis mizanmimarTuli saqmianobis Sedegad SesaZ-
lebelia bunebrivi sistemis adaptaciis unaris gaZliere-
ba, maSin am sistemis mowyvladoba iqneba: 

V = V0 - A1 

 

sadac A1 - anTropogenuri faqtoriT ganpirobebuli 
adaptaciis nazardia da miiReba: 

V = S - Ao- A1=S - (Ao+ A1) 
 
gantolebis mixedviT, klimatis cvlilebis pirobebSi 
adaptaciis xelovnurad gazrdis Sedegad mcirdeba bu-
nebrivi sistemis mowyvladoba. gasaTvaliswinebelia, rom 
xSir SemTxvevaSi anTropogenuri faqtori mimarTulia 
bunebrivi mowyvladobis gazrdis mimarTulebiT. amis ma-
galiTia, saZovrebis usistemo gadaZoveba, tyeebis gaCex-
va, wylis resursebis araswori menejmenti. aRniSnulidan 

gamomdinare, gantolebaSi Cndeba axali wevri - A2, rome-
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lic A1 wevris sapirispiroa da zrdis sistemis mowyvla-
dobas: 

V = S - (Ao+ A1 - A2) 
 

 klimatis cvlilebisa da anTropogenuri zemoqmede-
bis mimarT erTerTi mowyvladi sistemaa saZovrebi. aRmo-
savleT saqarTvelos regionebSi (kaxeTi, qvemo qarTli) 
klimatis mosalodneli cvlileba gamoiwvevs niadagis 
aridacias, Sedegad saZovrebze arsebuli stepis mcenare-
ulobis degradacias da mis xarjze naklebad produqti-
uli naxevrad udabnoebis mcenareulobis gabatonebas 

(wevri Ao), romlebic naklebi produqtiulobiT xasiaT-
debian. aRniSnuli mowyvladobis Sesamcireblad qmediTi 
RonisZiebebia: saZovrebis rwyvis organizeba, qarsafari 

zolebis gaSeneba (wevri A1). klimatis cvlilebis mimarT 
mowyvladobis zrdas am teritoriebze, gamoiwvevs saZov-
rebis masiuri gadaxvna qarsafari zolebisa da sarwyavi 
sistemebis mowyobis gareSe, aseve saqonlis Warbi Zoveba 

(wevri A2). 
 klimatis cvlilebis pirobebSi mniSvnelovania tyee-
bis mowyvladobis Sefaseba, romelTac saqarTvelos te-
ritoriis TiTqmis 40% ukavia. arsebuli klimatis cvli-
lebis fonze temperaturisa da naleqebis jamebis cvli-
leba ar aWarbebs bunebrivi cvalebadobis sazRvrebs, rac 

zemoaRniSnul gantolebaSi ganapirobebs Ao sididis uc-
vlel mniSvnelobas. momavlis scenariT, temperaturis 3-

4C-iT prognozirebuli matebisa da atmosferuli nale-
qebis 10%-iT klebis SemTxvevaSi tyeebSi mosalodnelia 

Ao sididis Semcireba da Sesabamisi mowyvladobis zrda. 
aRniSnuli gamoiwvevs arsebuli jiSebis dakninebas da ma-
Ti axali jiSebiT Canacvlebis saWiroebas. Seqmnili piro-
bebisaTvis gardauvalia tyeebis adaptaciis unaris xe-

lovnurad gazrda, rac gulisxmobs gantolebis A1 wevris 
`amoqmedebas~. meore mxriv, tyeebis damkvidrebuli usis-

temo Wra da mouvleloba iwvevs gantolebis A2 wevris 
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`amoqmedebas~, rac zrdis tyeebis mowyvladobis xarisxs. 
aqedan gamomdinare, tyeebis mowyvladobis Sesamcireb-

lad aucilebelia rogorc A1 wevris gaZliereba, aseve A2  

wevris minimumamde dayvana.  
 mgrZnobiarobis SefasebisTvis pirobiTad miRebulia 
4 baliani sistema. mocemuli sistema gviCvenebs dargis 
mgrZnobiarobis xarisxs. Zlier mgrZnobiaroba aRiniSneba 
- 3, saSualo - 2, susti mgrZnobiaroba - 1, mgrZnobiarobis 
ararseboba - 0 (cxrili 13.2.1). 
 

cxrili 13.2.1 soflis meurneobis dargebis mgrZnobiarobis 
matrica meteorologiuri elementebisa da 
klimaturi riskebis mimarT 
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haeris saSualo 
temperatura 

2 2 2 3 3 1 

haeris maqsimaluri 
temperatura 

2 1 1 2 2 3 

haeris minimaluri 
temperatura 

1 1 3 1 2 2 

naleqebis saSualo 
raodenoba 

3 3 2 2 2 0 

haeris tenianoba 2 1 1 1 1 0 

qari 2 1 1 1 1 0 

niadagis tenianoba 3 3 2 3 3 0 

uxvi naleqi 2 2 1 1 1 0 

setyva 2 3 1 1 1 0 

Tovlis safari/ 
zvavebi 

2 2 1 1 2 0 

gvalva 3 3 2 2 3 1 

wyaldidoba 0 1 1 0 1 0 

Rvarcofi 0 1 0 0 0 0 
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cxrilis mixedviT, calkeuli meteorologiuri elemen-
tis an klimaturi riskis jamuri zemoqmedebis Sefasebi-
saTvis qulebi Seikribeba horizontalurad, xolo dar-
gebis klimaturi parametrebis mgrZnobierobis jamuri 
SefasebisaTvis - vertikalurad. 

 

 
13.3  klimatis cvlilebis gavlena  

soflis meurneobaze 
 

fermerebi klimatis mimarT iCenen gansakuTrebul in-
teress, maTTvis mniSvnelovania imis codna, Tu rodis 
dadgeba ukanaskneli sagazafxulo da pirveli saSemodgo-
mo wayinvebi, Tu rogori temperaturebiT da naleqebiT 
aris uzrunvelyofili maTTvis saintereso regioni da 
sxva.  

sasoflo-sameurneo saqmianoba ganisazRvreba im kon-
kretuli arealisaTvis damaxasiaTebeli agroklimaturi 
pirobebiT, romlis cvlilebasTan erTad icvleba sasof-
lo-sameurneo praqtikac. klimatis mosalodneli cvli-
lebis Sedegad, momavalSi Seicvleba sasoflo-sameurneo 
kulturebis produqtiuloba. amasTan dakavSirebiT 2010 
wels q.haagaSi gaeros sursaTisa da soflis meurneobis 
organizaciis TaosnobiT gamarTul konferenciaze dRis 
wesrigSi dadga soflis meurneobis dargis ganviTarebis 
axleburi midgoma. aRniSnuli gulisxmobs, dargis gardaq-
mnas misi efeqturad marTvisa da mdgradi ganviTarebis Se-
saZleblobebis gazrdis safuZvelze. axal midgomas, rome-
lic pasuxobs konkretuli arealisaTvis damaxasiaTebeli 
klimatis cvlilebis gamowvevebs uwodes klimatgonivru-
li soflis meurneoba. igi aris gaumjobesebuli samecnie-
ro midgomebisa da teqnologiebis erToblioba, rac uz-
runvelyofs agraruli seqtoris mdgrad ganviTarebas; 
iTvaliswinebs klimaturi parametrebis cvlilebas da 
xels uwyobs iseTi fermeruli midgomebis danergvas, ro-
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melic SesabamisobaSia Secvlil pirobebTan da zrdis mo-
savals. 

klimatgonivruli soflis meurneobis mniSvnelovani 
mimarTulebebia: soflis meurneobis produqtiulobis 
gazrda da Tanamedrove klimatis cvlilebasTan adapta-
cia. 

klimatis cvlilebiT gamowveulma agroklimaturi 
maCveneblebis - temperaturis, naleqebis reJimis cvlile-
bam, sezonebis wanacvlebam da maTTvis damaxasiaTebelma 
vegetaciis periodebis, niadagis tenianobis cvlilebebma 
Seamcira tradiciuli meTodebiT mosavlis miReba. aqedan 
gamomdinare, swored klimatgonivruli soflis meurneo-
ba iTvaliswinebs agroklimaturi resursebis Sefasebas 
regionalur doneze. raTa regionalur doneze iqnas gan-
sazRvruli soflis meurneobis tradiciuli da perspeq-
tiuli mimarTulebebi. unda dazustdes sasoflo-sameur-
neo kulturebis gavrcelebis zonebi da Setanili iqnas 
saTanado cvlilebebi. 

saqarTveloSi temperaturis mosalodneli cvlile-
bidan gamomdinare, mkvlevarebis gaangariSebiT gamovle-
nilia aRmosavleT saqarTveloSi temperaturis Sedare-
biT meti matebis tendencia, vidre dasavleT saqarTve-
loSi. amitom dasavleT saqarTveloSi SemuSavebuli sce-

naris mixedviT gaTvaliswinebulia temperaturis 1C-iT 

mateba, xolo aRmosavleT saqarTveloSi 2C-iT mateba.  
cxrilebSi 13.3.1 da 13.3.2 mocemulia  saqarTvelos 

teniani da mSrali  subtropikuli, mTiani da maRalmTiani 
regionebis agroklimaturi maxasiaTeblebi, rogorc sa-
baziso, ise klimatis cvlilebis scenarebis gaTvaliswi-
nebiT. 
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cxrili 13.3.1 saqarTvelos teniani da mSrali subtropikuli,     
mTiani da maRalmTiani regionebis agroklimaturi  

                           maxasiaTeblebi  

regioni/zona, 
meteosadguri, 

simaRle 
zR.donidan (m) 

 
haeris 
t>10°C 

gadasvlis 
TariRi  

 
haeris 
t<10°C 

gadasvlis 
TariRi 

 
vegetaciis 
periodis 
xangrZli- 
voba (dRe) 

 
aqtiur 
temp-is 

jami 
(>10°C) 

samegrelo- 
zemo svaneTi, 
teniani  
subtropikuli; 
zugdidi, 117 

24.III 21.XI 242 4368 

mTiani,  
xaiSi, 730 11.IV 22.X 194 3336 

maRalmTiani, 
mestia, 1441  10.V 28.IX 141 2014 

mcxeTa-mTiane-
Ti, mSrali  
subtropikuli; 
mcxeTa, 460 

9.IV 26.X 200 3542 

mTiani,  
duSeTi, 922 18.IV 20.X 185 3035 

maRalmTiani, 
yazbegi, 1744 21.V 22.IX 124 1628 

 
cxrilebis analiziT, tenian subtropikul zonaSi 

scenariT, temperaturis 10C-iT matebis SemTxvevaSi, save-
getacio periodi gaxangrZlivebulia 12 dRiT anu 242 (sa-
baziso) dRidan 254 dRemde (scenari). gaxangrZlivebuli 
savegetacio periodi xelSemwyobi iqneba gazafxulze ag-
roteqnikuri RonisZiebebis ufro adreul droSi Catare-
bisaTvis. Semodgomaze ki vegetaciis gaxangrZliveba xel-
sSeuwyobs citrusovani, zeTovani (tungi) da sxva kultu-
rebis nayofebis srulyofil simwifes. aRniSnul zonaSi 
scenaris mixedviT, 223°C-iT momatebuli aqtiur tempera-
turaTa jami (4591°C) aseve, sasargeblo iqneba citruso-
vani kulturebis sruli momwifebisa da produqtiulobi-
saTvis, im teritoriebze  sadac siTbos deficitia. garda 
zemoaRniSnulisa, mocemuli temperaturebi uzrunvel-
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yofs Cais, vazis, marcvleulis, xexilovani, teqnikuri da 
sxva kulturebis maRalxarisxian mosavals, niadagis Se-
sabamisi tenianobis pirobebSi. 
 
cxrili 13.3.2 saqarTvelos tenian da mSral subtropikul,    

mTian da maRalmTian regionebSi scenariT,  
                              temperaturis1 da 20C-iT matebisas agroklima-

turi maxasiaTeblebi   
 
regioni/zona, 
meteosadguri 

simaRle 
zR.donidan (m) 

t>10°C 
dawye-

bis 
TariRi 

t<10°C 
dasru-
lebis 

TariRi 

vegetaciis 
periodis 
xangrZli-
voba (dRe) 

T>10°C 
jami 

       scenari, temperaturis10C-iT mateba samegrelo- 
zemo svaneTi, 
teniani  
subtropikuli; 
zugdidi 

20.III 29.XI 254 4591 

mTiani, xaiSi 6.IV 28.X 205 3525 
maRalmTiani, 
mestia  6.V 3.X 150 2206 

      scenari, temperaturis 20C-iT mateba mcxeTa-mTiane-
Ti, mSrali  
subtropikuli; 
mcxeTa 

31.III 7.XI 221 4144 

mTiani, duSeTi 10.IV 31.X 204 3581 
maRalmTiani, 
yazbegi 12.V 1.X 142 2128 

 
mTian zonaSi momavlis scenaris mixedviT, savegeta-

cio periodi gaxangrZlivebulia 194 dRidan 205 dRemde. 
vegetaciis periodis gaxangrZliveba 2 dRiT naklebi aRi-
niSneba maRalmTian zonaSi, rac saSualebas iZleva, Sesa-
bamis vadebSi Catardes agroteqnikiT gaTvaliswinebuli 
RonisZiebebi.  

globaluri daTbobidan gamomdinare, mTian da ma-
RalmTian zonebSi scenariT, temperaturis 1°C-iT mate-
bisas aqtiur temperaturaTa jamis mateba Seadgens Sesa-
bamisad 189-192°C, rac jamSi aisaxeba mTiani zonisaTvis, 
rogorc 35250C, xolo maRalmTianisaTvis - 22060C. moma-
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valSi gazrdili aqtiur temperaturaTa jamebi Sesabamis 
zonebSi gaaumjobesebs marcvleulis, bostneulis, saad-
reo xexilovani kulturebis, kenkrovani kulturebis, 
mecxoveleobis sakvebi Zirxvenebis da saTib-saZovrebis 
ganviTarebas da produqtiulobas, aseve tyis landSaf-
tebis mdgrad ganviTarebas.  

 cxrilebis 13.3.1 da 13.3.2 mixedviT, aRmosavleT sa-
qarTvelos teritoriaze, sadac momavlis scenariT, gaT-
valiswinebulia temperaturis 20C-iT mateba, mSral sub-
tropikul zonaSi savegetacio periodi 200 dRidan gaxan-
grZlivebulia 221 dRemde. aqtiur temperaturaTa jamis 
mateba mosalodnelia 6000C-mde. mTian da maRalmTian zo-
nebSi savegetacio periodi gaxangrZlivebulia 19-18 
dRiT, Sesabamisad.  gaxangrZlivebuli dReebis pirobeb-
Si, gazafxulze SesaZlebeli iqneba saTib-saZovrebis ve-
getaciis adre dawyeba da aRniSnulTan dakavSirebiT, 
momTabare pirutyvis Semzadeba saZovrebze gadasayvanad. 
Semodgomaze, SesaZlebeli iqneba zamTrisaTvis saTibebi-
dan maRali xarisxis sakvebis damzadeba da sxva sasoflo-
sameurneo samuSaoebis ganxorcieleba. 

globaluri daTbobis gaTvaliswinebiT, mTian da ma-
RalmTian zonebSi scenaris mixedviT (2030-2050), aqtiur 
temperaturaTa jamebis mateba Seadgens 486-5000C, Sesaba-
misad. rac jamSi aisaxeba, rogorc aqtiuri temperature-
bi mTiani da maRalmTiani zonebisaTvis 3581-21280C, Sesa-
bamisad. 

aRmosavleT saqarTvelos zemoaRniSnul zonebSi aq-
tiur temperaturaTa jamebis mateba saSualod 500°C-iT 
sruliad xelsayreli iqneba sasoflo-sameurneo kultu-
rebisa da tyis landSaftebis ganviTareba-produqtiu-
lobisaTvis, iseve rogorc dasavleT saqarTvelos tenian 
subtropikul, mTian da maRalmTian zonebSi.  

aRniSnuli temperaturebis matebis mixedviT, aRmo-
savleT da dasavleT saqarTvelosaTvis gamoyofilia va-
zis Sesabamisi gavrcelebis zonebi. 

agroklimaturi pirobebi ZiriTadad gavlenas axdens 
vazis kulturis zrda-ganviTarebaze, mosavlis formire-
baze da mis xarisxze. aqedan gamomdinare, saqarTveloSi 
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amJamad arsebuli klimatis Sesabamisad Catarebulia va-
zis agroklimaturi daraioneba, romlis mixedviT, vazi 
sawarmoo mizniT vrceldeba zR.donidan 800-900 m simaR-
leebze, xolo saqarTvelos samxreTiT zR.donidan 1000-
1100 m simaRlemde. 

klimatis mosalodneli cvlilebidan gamomdinare, 
haeris temperaturis momatebisas, cxadia vazis gavrce-
lebis arsebuli zonebi Seicvleba. amitom, vazis gavrce-
lebis raionebis mixedviT, gansazRvruli iqna haeris tem-

peraturis jamebi (10C-is zeviT), dasavleT saqarTvelo-

saTvis 1C-iT matebisas, xolo aRmosavleT saqarTvelo-

saTvis 2C-iT matebiT. am scenaris analizisa da damuSa-
vebis Sedegad gamoirkva, rom dasavleT saqarTveloSi 

temperaturis jamis mateba saSualod Seadgens 180-200C 

da odnav mets, aRmosavleT saqarTveloSi 350-400C da 
odnav mets. 

aRniSnuli temperaturaTa jamebis matebis gaTvalis-
winebiT, saqarTvelos teritoriisaTvis gamoiyo vazis 
sxvadasxva jiSebis gavrcelebis agroklimaturi zonebi.  

I - zonaSi, sadac temperaturaTa jami 3500C da metia, 
SeiZleba vawarmooT yvela jiSis vazi (saadreo-pino, ka-
WiWi da sxva; saSualo simwifis - saferavi, manavis mwvane, 
ojaleSi, aligote da sxva; sagviano - rqawiTeli, colika-
uri, mwvane, Cxaveri, izabela da sxva).  

II - zonaSi temperaturis jami 3000C da metia. am zo-
naSi SeiZleba vawarmooT, mxolod saSualo simwifis da 
saadreo vazis jiSebi.   

III - zonaSi temperaturis jami Seadgens 2500C da 
mets, sadac SesaZlebelia mxolod saadreo vazis warmoe-
ba. 

amJamad arsebuli vazis gavrcelebis zonebSi, tempe-
raturaTa jamebis gazrdam gamoiwvia am zonebis terito-
riebis gadideba. ase magaliTad, vazi dasavleT saqarTve-
loSi zRvis donidan simaRlis mixedviT vrceldeba 1100-
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1200 m simaRlemde, xolo aRmosavleT saqarTveloSi - 
1200-1400 m simaRlemde. 

vazis gavrcelebis zonebSi klimatis mosalodneli 
cvlilebisas gaTvaliswinebulia, agreTve Tbil period-
Si atmosferuli naleqebis jamebi (mm), romelTa Tanaxmad 
dasavleT saqarTvelos raionebSi - oCamCire, walenjixa, 
senaki, lanCxuTi, samtredia, nawilobriv tyibuli, Wia-
Tura, xaragauli mosalodnelia atmosferuli naleqebis 
momateba 5-15% raodenobiT, xolo raionebSi - gudauTa, 
gulrifSi, gagra, ozurgeTi, xelvaCauri - kleba daaxlo-
ebiT igive procentiT. 

aRmosavleT saqarTvelos raionebSi - gurjaansa da 
dedofliswyaroSi atmosferuli naleqebis momateba Se-
saZlebelia 5-15%, xolo sxva danarCen raionebSi SesaZ-
lebelia kleba 5-15%. cxadia, naleqebis Semcirebam SeiZ-
leba gavlena iqonios vazis mosavlianobaze, amitom saWi-
ro iqneba 2-3-jer morwyva.  

analogiuri scenariT Catarebulia agroklimaturi 
daraioneba citrusovani kulturebis - Cais, tungis da 
a.S. 
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 kiTxvebi TviTSemowmebisaTvis 

 

1. romeli bunebrivi da anTropogenuri faqtorebi gana-
pirobeben klimatis cvlilebas? 

2. rogoria kriosferos, rogorc globaluri daTbobis 
mgrZnobiare indikatoris gavlena temperaturaze? 

3. ras gulisxmobs adaptacia, mgrZnobiaroba da miTiga-
cia? 

4. rogoria mowyvladoba, rogorc mgrZnobiarobisa da 
adaptaciis erToblivi funqcia (ganixileT saZovrebis 
usistemo gadaZoveba, tyeebis gaCexva)? 

5. rogoria soflis meurneobis dargebis mgrZnobiarobis 
Sefasebis sistema? 

6. ras gulisxmobs klimatgonivruli soflis meurneoba? 
7. globaluri daTbobis fonze, rogoria agroklimaturi 

maxasiaTeblebis cvlileba saqarTveloSi? 
8. rogoria vazis gavrcelebis zonebis transformacia 

vertikaluri zonalobiT klimatis cvlilebis gaTva-
liswinebiT? 
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Tavi XIV 

 

agrometeorologiuri prognozebis 

meTodebis mecnieruli safuZvlebi 

 
agrometeorologiuri prognozebis Taviseburebas war-

moadgens is, rom maTi meTodebis Sedgena damyarebulia 
Camoyalibebuli agrometeorologiuri pirobebis aR-
ricxvasa da mcenareebis mdgomareobis maxasiaTeblebze, 
e.i. im maCveneblebze, romlebic SedarebiT mdgradia da 
did gavlenas axdens mcenareebis ganviTarebaze. aseT maC-
veneblebs uwodeben inerciul faqtorebs (niadagis teni-
anoba, temperaturis jami, atmosferuli naleqebi da 
sxva). agrometeorologiuri saprognozo gantolebebis 
SedgenaSi farTod gamoiyeneba maTematikuri statisti-
kis meTodebi.  

nebismieri meteorologiuri prognozis SedgenisaT-
vis saWiroa informacia prediqtorebze, e.i. sawyis maxa-
siaTeblebze (argumentebze), romelic CarTulia saprog-
nozo gantolebaSi. prognozi SeiZleba Sedges municipa-
litetebis mixedviT, aseve regionisaTvis da ufro didi 
teritoriebisaTvis. prognozis xarisxi (gamarTleba 
procentebSi) umetesad damokidebulia sawyisi informa-
ciis sizusteze. agrometeorologiuri prognozebi iyo-
fa xuT ZiriTad jgufad:  
1.  agrometeorologiuri pirobebis prognozebi;  
2.  fenologiuri prognozebi;  
3. sasoflo-sameurneo kulturebis mosavlisa da misi    

xarisxis prognozebi;  
4. zamTris periodSi kulturebis gamozamTrebis   prog-

nozebi; 
5. mcenareebis mavneblebisa da daavadebaTa gavrcelebis 

da maTi gamovlenis vadebis prognozi. 
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14.1 agrometeorologiuri pirobebis 

prognozebi 

 

14.1.1 savegetacio periodis siTbos  
uzrunvelyofis prognozi 

 

savegetacio periodis siTbos uzrunvelyofis prog-
nozis praqtikuli mniSvneloba mdgomareobs SemdegSi, 
rom temperaturis jami saSualo dReRamuri haeris tem-

peraturis 10C-ze gadasvlis Semdeg, savegetacio perio-
dis ganmavlobaSi SeiZleba gadaixaros saSualo sididi-

dan daaxloebiT 500-700C da metiT. dadgenilia, mniSvne-
lovani korelaciuri kavSiri gazafxulze saSualo dRe-

Ramuri temperaturis 10C-is zeviT dadgomis TariRsa da 

savegetacio periodis ganmavlobaSi 10C-is zeviT tempe-
raturis jams Soris. am kavSiris analiziT, gamoirkva, 
rom gazafxulze, rac ufro adre iwyeba haeris tempera-

turis 10C-ze zeviT dadgomis TariRi, miT ufro metia 

10C-is zeviT temperaturis jami da piriqiT. aRniSnul 
meTods garkveuli mniSvneloba aqvs sasoflo-sameurneo 
kulturebis siTboTi uzrunvelyofisa da mosalodneli 
pirobebis SefasebisaTvis.  

moyvanilia regresiis gantolebebi temperaturis ja-

mis saprognozod, haeris temperaturis 10C-is zeviT  
mdgradi gadasvlis TariRidan 1 noembramde da savegeta-
cio periodis bolomde, saqarTvelos Cais da tungis 
kulturebis gavrcelebis teritoriebisaTvis (cxrilSi 
14.1.1). 
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cxrili 14.1.1 siTboTi uzrunveyofis regresiis gantolebebi 

 

municipaliteti 
korelaciis  
koeficienti 

regresiis  
gantoleba 

lanCxuTi 
(CaisaTvis) 

r=-0.81±0.061 t=-14.5D+4792 

senaki 
(CaisaTvis) 

r=-0.83±0.061 t=-12.3D+4730 

xoni 
(CaisaTvis) 

r=-0.81±0.063 t=-16.8D+4984 

zugdidi 
(tungisaTvis) 

r=-0.85±0.046 t=-23.8D+4707 

ozurgeTi 
(tungisaTvis) 

r=-0.76±0.067 t=-22.0D+4608 

qobuleTi 
(tungisaTvis) 

r=-0.82±0.052 t=-23.1D+4780 

 

 mocemul gantolebebSi t aris saprognozo tempera-

turis jami haeris temperaturis 10C-is zeviT  mdgradi 
gadasvlis TariRidan 1 - noembramde da savegetacio pe-

riodis bolomde; D - dReTa raodenoba 1 - Tebervlidan 

haeris temperaturis 10C-is zeviT gadasvlis TariRam-
de. 

 maSasadame, Tu cnobilia haeris temperaturis 10C-is 
zeviT  mdgradi gadasvlis TariRi, Sesabamisi regresiis 
gantolebebis gamoyenebiT, SesaZlebelia temperaturis 
jamis prognozireba, savegetacio periodSi 1 - noembram-
de Cais kulturisaTvis da savegetacio periodis bolom-
de tungis kulturisaTvis. 

 
 

14.1.2  niadagis tenis maragis prognozi 
 

 niadagis tenis maragis prognozi mniSvnelovania sa-
gazafxulo kulturebis optimaluri Tesvis vadebis Ser-
Cevisa da niadagis winaswari damuSavebisaTvis. igi unda 
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Sedges 1 martisaTvis, Tesvamde 1-1.5 TviT adre. misi empi-
riuli formulaa:  

y=0.115x+0.56d-20 
 

sadac, y - niadagis metrian fenaSi produqtiuli tenis ma-
ragis cvlilebaa, Semodgomaze niadagis tenis gansaz-
Rvris TariRidan niadagis gayinvamde (sawyisi monaceme-
bi), gazafxulze saSualo dReRamuri haeris temperatu-

ris 5C-ze gadasvlis TariRamde periodSi;  

d - Semodgomaze produqtiuli tenis deficiti niadagis 1 
metri siRrmis fenaSi;  

x - naleqebis raodenoba, romelic mosulia Semodgomaze 
niadagis tenis gansazRvridan 1 m siRrmemde periodSi 
da 1 martidan saSualo dReRamuri haeris temperatu-

ris 5C-is zeviT gadasvlamde, romlis dros ganisaz-
Rvreba sagazafxulo savele samuSaoebi (monacemebi, 
miiReba amindis grZelvadiani prognozis mixedviT). 

 magaliTisaTvis. dauSvaT, niadagis teni ganisazRvra 
10 noembers. tenis maragi niadagis 1 metri siRrmis fenaSi 
iyo 80 mm; niadagis umciresi teniaoba 170 mm (cnobaris mi-
xedviT), 10 noembridan prognozis Sedgenis TariRamde 

naleqebis jami - 45 mm. gazafxulze 5C temperaturaze ga-
dasvla aRiniSneboda 28 aprils, prognozis Sedgenis Ta-
riRidan 28 aprilamde atmosferuli naleqi movida 30 mm. 
amrigad, naleqebis jami Semodgomaze iqneba niadagis te-

nis gansazRvris TariRidan haeris temperaturis 5C-is 

gadasvlamde x=45+30=75 mm. niadagis deficiti  d=170-
80=90 mm. mocemuli sidideebis formulaSi CasmiT mivi-
RebT: 

y= 0.115×75+0.56×90-20= 40 mm 
 

 maSasadame, niadagis 1 metri siRrmis fenaSi 
(80+40=120) mosalodneli produqtiuli tenis maragi iq-
neba 120 mm. 
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14.2 fenologiuri prognozi 

 

14.2.1  xexilovani kulturebis  
(msxali, vaSli, atami, gargari)  

yvavilobis vadebis prognozis meTodi 
 

saqarTveloSi xexilovani kulturebis yvavilobis va-
debis prognozisaTvis S.cercvaZis mier damuSavebulia 
meTodika, romelic damyarebulia saSualo da ganapira 
fazebis dadgomaTa TariRebis gamoyenebaze. dadgenilia, 
rom msxlis da vaSlis yvavilobis vadebi mWidro kavSir-
Sia martis saSualo Tvis temperaturasTan, romelic ga-
mosaxulia saTanado formulebiT:  

 

D=20.IV+3.33(5-t) msxlis kulturisaTvis; 

D=20.IV+4(6-t) vaSlis kulturisaTvis; 
 

formulaSi D - mosalodneli yvavilobis TariRia, t - mar-
tis Tvis saSualo temperatura. 

prognozis Sedgenis meTodi. dauSvaT, goris raionSi 

Tvis temperaturaa 4.5C. am mniSvnelobis CasmiT formu-
laSi miiReba:  

 

D= 20.IV+3.33(5-4.5)= 22.IV msxlis kulturisaTvis; 

D= 20.IV+4(6-4.5)=26.IV vaSlis kulturisaTvis; 
 
mocemuli kulturebis yvavilobis prognozi Sedgeba 

aprilis dasawyisSi, martis Tvis dakvirvebaTa masalebis 
miRebis Semdeg, e.i. roca cnobili iqneba martis Tvis sa-
Sualo temperatura. 

dadgenilia, rom atmisa da gargaris yvavilobis vade-
bi, emTxveva haeris saSualo dReRamuri temperaturis ga-

dasvlas 5C-ze. atami yvavilobs XXX dRes, xolo gargari 
XXVII dRes. prognozi Sedgeba Semdegi formulebis mixed-
viT:  
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D=D1+30 atmis kulturisaTvis; 

 D=D1+27 gargaris kulturisaTvis; 
 

sadac, D - mosalodneli yvavilobis TariRia, D1 - haeris 

saSualo dReRamuri temperaturis 5C-ze gadasvlis Ta-
riRi. 

magaliTisaTvis. dauSvaT goris raionSi haeris saSua-

lo dReRamuri temperaturis 5C-ze gadasvla aRiniSneba 
14 marts. am mniSvnelobis formulaSi CasmiT miiReba: 

 

D= 14.III+30=13.IV atmis kulturisaTvis; 
 D= 14.III+27=10.IV gargaris kulturisaTvis; 

 
maSasadame, atmis yvaviloba mosalodnelia 13 aprils, 

xolo gargaris 10 aprils. 
 
 

14.2.2  vazis simwifis dawyebis prognozis meTodi 
 

vazis kulturis simwifis saprognozo meTodi damu-
Savebulia T.TurmaniZisa da n.biZinaSvilis mier, yvelaze 
gavrcelebuli jiSebisaTvis. kaxeTis da qvemo qarTli-
saTvis aRebulia jiSi - `rqawiTeli”, centraluri da ze-
mo qarTlisaTvis - `aligote”; dasavleT saqarTvelos 
dablobi raionebisaTvis - `colikauri”, raWa-leCxumi-
saTvis - `aleqsandrouli”. 

dadgenilia, kvirtebis gaSla-simwifis dawyebis peri-
odis xangrZlivobis damokidebuleba kvirtebis gaSlis 
TariRze da kvirtebis gaSla - yvavilobis damTavrebis 
periodis xangrZlivobaze, agreTve haeris saSualo dRe-
Ramuri temperaturis jamis mniSvnelobaze am periodSi. 
Sedgenilia regresiis gantolebebi vazis standartuli 
jiSebis simwifis dawyebis TariRis gaangariSebisaTvis, 
saqarTvelos mevenaxeobis ZiriTadi teritoriebis mi-
xedviT: 
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 y= -1.38x+219 dasavleT saqarTvelos dablobisaTvis; 
     y= -0.87x+156 kaxeTisaTvis; 
     y= -1.03x+146 qarTlis dablobisaTvis; 
     y= -1.21x+170 centraluri qarTlisa da mesxeTisaTvis; 
     y= -1.23x+175 raWa leCxumisaTvis; 

 
mocemul gantolebebSi y - mosalodneli simwifis 

dawyebis TariRia, x - dReTa raodenoba 20 Tebervlidan 
kvirtebis gaSlamde dasavleT saqarTvelosTvis, 20 mar-
tidan kaxeTisaTvis da raWa-leCxumisaTvis, xolo 1 apri-
lidan qarTlisa da mesxeTisaTvis. vazis simwifis dawye-
bis prognozis meTodika moicavs or etaps. 

magaliTisaTvis. SevadginoT prognozi TelavisaTvis. 

gaangariSebis I etapi: dauSvaT, TelavSi vazis kvirtebis 
gaSla aRiniSna 22 aprils, e.i. 20 martidan 22 aprilamde 

iqneba 33(x=33). am mniSvnelobis CasmiT saTanado ganto-
lebaSi (kaxeTisaTvis) miiReba: 

 

y= -0.87×33+156=127 
 
maSasadame, mosalodneli xangrZlivobis periodi va-

zis kvirtebis gaSlidan simwifis dawyebamde Seadgens 127 
dRes. mocemuli dReTa raodenoba gadaiTvleba kvirte-

bis gaSlis TariRidan (22.IV) da mosalodneli simwifis 
dawyebis TariRi iqneba  27 agvisto. 

vazis simwifis gaangariSebis II etapisaTvis regresiis 
gantolebebi Semdegia: 

  

y=1.28x-0.016z+89 dasavleT saqarTvelos dablobisaTvis;                      

y=1.19x+0.002z+58 kaxeTisaTvis; 

y=1.82x-0.030z+52 qarTlis dablobisaTvis;  
y=1.71x-0.054z+8 centraluri qarTlisa da mesxeTisaTvis;  
y=1.20x+0.022z+36 raWa-leCxumisaTvis; 
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mocemul gantolebebSi:  

y - mosalodneli simwifis dawyebis TariRia;  

x - kvirtebis gaSla-yvavilobis damTavrebis periodis 
xangrZlivoba (dReebSi);  

z - haeris saSualo dReRamuri aqtiuri temperaturis ja-
mis mniSvneloba kvirtebis gaSla-yvavilobis damTav-
rebis periodSi.  

magaliTisaTvis. dauSvaT, TelavSi yvavilobis dam-
Tavreba aRiniSna 15 ivliss, maSin vazis kvirtebis gaSli-

dan (22.IV) yvavilobis damTavrebamde dReTa raodenoba 
iqneba 54, xolo saSualo dReRamuri temperaturis jamis 

mniSvneloba am periodisaTvis Seadgens 980C. monaceme-
bis CasmiT Sesabamis gantolebaSi miiReba:  

 

y= 1.19×54+0.002×980+58=124 
 

maSasadame, vazis kvirtebis gaSlidan simwifis dawye-
bamde xangrZlivobis periodi Seadgens 124 dRes. am miRe-
bul dReTa raodenobis gadaTvliT kvirtebis gaSlidan 
miiReba mosalodneli simwifis dawyebis TariRi 24 agvis-
to. prognozi dgeba yvavilobis bolos, ivnisSi. progno-
zis winaswarobis dro Seadgens 2-2.5 Tves. 

 
 

14.2.3  limonis, forToxlis da subtropikuli 
xurmis yvavilobis da nayofebis simwifis  

fazaTa dadgomis vadebis prognozis meTodebi 
 

limonis, forToxlis da subtropikuli xurmis yvavi-
lobis prognozi (g.melaZe, a.snopoki) damyarebulia yva-
vilobis TariRebis damokidebulebaze periodis xan-
grZlivobisagan 1 Tebervlidan kvirtebis gaSlis Tari-
Ramde; nayofebis simwifis prognozi - simwifis TariRebis 
damokidebulebaze periodis xangrZlivobasTan 1 marti-
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dan limonisa da forToxlisaTvis da 1 aprilidan sub-
tropikuli xurmis yvavilobis TariRamde. 

aRniSnuli kulturebis yvavilobis vadebis progno-
zisaTvis gamoiyeneba regresiis gantolebebi konkretul 
punqtebSi: 

limonisaTvis 

y= -0.72x+94 anaseuli, Caqvi, Warnali, soxumi; 

y= -0.68x+92 axali aToni; 
 

forToxlisaTvis 

y= -0.81x+101 anaseuli, Caqvi, Warnali; 
 

subtropikuli xurmisaTvis 

y= -0.62x+86 soxumi, zugdidi; 

y= -0.58x+86 xoni, samtredia; 

y= -55x+91 anaseuli, Caqvi; 

y= -0.77x+74 yvareli, gurjaani 
 

formulebSi y yvavilobis mosalodneli TariRia 
(dReTa raodenoba kvirtis gaSlis TariRidan yvavilobis 

TariRamde);  x - dReTa raodenoba 1 Tebervlidan (yvare-
li da gurjaanisaTvis 1 martidan) kvirtebis gaSlis Ta-
riRamde. 

prognozis Sedgenis teqnika. SevadginoT limonis yva-
vilobis dawyebis prognozi CaqvisaTvis (qobuleTis muni-
cipaliteti). dauSvaT, limonis kvirtebis gaSlis TariRi 
(10-30%) aRiniSna 24 marts. maSin 1 Tebervlidan dReTa 

raodenoba iqneba 52(x=52). am mniSvnelobis Sesabamis gan-
tolebaSi CasmiT miviRebT:  

 
y=-0.72×52+94=57 
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miRebuli dReTa raodenoba (57) gadaiTvleba limonis 

kvirtebis gaxsnis TariRidan (24.III) da miiReba yvavilo-
bis mosalodnel TariRi  20 maisi. 

limonis kulturis, forToxlis da subtropikuli 
xurmis nayofebis simwifis vadebis prognozis Sesadge-
nad, konkretuli punqtebis mixedviT iyeneben regresiis 
gantolebebs: 

 
limonisaTvis 

y= -0.73x+245 anaseuli, Caqvi, Warnali, soxumi; 

y= -0.76x+224 axali aToni; 
 

forToxlisaTvis 

y= -0.81x+257 Caqvi, Warnali, anaseuli, soxumi; 
 

subtropikuli xurmisaTvis 

y= -0.73x+180 zugdidi; 

y= -0.91x+179 samtredia; 

y= -0.83x+192 xoni; 

y= -0.83x+205 soxumi, oCamCire; 

y= -0.71x+178 anaseuli, Caqvi; 

y= -2.02x+250 yvareli, gurjaani. 
 

mocemul formulebSi y - nayofebis simwifis misa-
lodneli TariRia (dReTa raodenoba yvavilobis TariRi-

dan nayofebis simwifis TariRamde), x - dReTa raodenoba 
1 martidan limonisa da forToxlis yvavilobis TariRam-
de, xolo subtropikuli xurmisaTvis - 1 aprilidan yvavi-
lobis TariRamde. aRniSuli kulturebis yvavilobisa da 
simwifis prognozebi, ama Tu im konkretuli punqtebisaT-
vis, zemoganxiluli magaliTis mixedviT, Sedgeba analo-
giurad Sesabamisi gantolebiT. yvavilobis prognozis 

dasaSvebi cdomileba Seadgens 7 dRes, xolo simwifis 9 
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dRes. prognozis winaswarobis dro Seadgens 2-2.5 Tves, 
xolo nayofebis simwifis 4-6 Tves. 

 
 

14.2.4 TuTis kulturis pirveli foTlebis  
gaSlis prognozis meTodi 

 

TuTis pirveli foTlis gaSlis vadebis gansazRvri-
saTvis (S.cercvaZe) SemuSavebuli iqna damokidebuleba, 
TuTis vegetaciis periodis dasasrulsa da dawyebas So-
ris. TuTis pirveli foTlis gaSlis mosalodneli Tari-
Ris prognozisaTvis Sedgenili iqna Semdegi formula:  

 

D = 1.IV + (57+ D1) 
 

sadac, D - TuTis pirveli foTlis gaSlis TariRia, D1 - 
dReTa raodenoba 1 oqtombridan dReRamuri saSualo ha-

eris temperaturis 10C-ze qveviT gadasvlamde. 
magaliTisaTvis. dauSvaT lagodexSi haeris saSualo 

dReRamuri temperatura 10C-ze qvemoT gadavida 24 oq-
tombers. am mniSvnelobis formulaSi CasmiT miiReba: 

 

D = 1.IV +(57-24)=1.IV +33=3  
 

maSasadame, TuTis pirveli foTlis gaSla mosalod-
nelia 3 maiss. 

gazafxulze TuTis foTlis gaSlis dadgenas meabre-
SumeobisaTvis pirvelxarisxovani mniSvneloba aqvs, ker-
Zod grenis inkubaciis periodis dasadgenad. Tu grenis 
inkubacia daiwyo adre, foTlis gamosvlamde, gamosul 
Wiebs ar eqnebaT sakvebi, magram arc dagvianebuli inkuba-
ciaa xelsayreli, radgan foToli uxeSdeba. aseT foT-
lebSi mcirdeba naxSirwylebis da cilebis Semcveloba da 
sakvebad naklebad yuaTiania. yovelive amas, SeuZlia Sea-
ferxos Wiis ganviTareba da daaknonos igi. 
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14.3  sasoflo-sameurneo kulturebis mosavlis  

da misi xarisxis prognozebi 

 

14.3.1  saqarTveloSi saSemodgomo xorblis  
saSualo mosavlis prognozis meTodi 

 

saSemodgomo xorblis mosavlis prognozis meTodis 
(S.cercvaZe, g.melaZe) damuSavebiT dadgenilia, rom aR-
niSnuli kulturis mosavali ZiriTadad damokidebulia 
meteorologiur faqtorebze, kerZod naleqebze, 5 mm da 
meti naleqian dReTa raodenobaze da niadagSi 20 sm siR-
rmeze produqtiuli tenis maragze (martis da aprilis 
Tveebis). mocemuli meTodis damuSavebisas gamovlinda, 
rom martSi da aprilSi naleqebis raodenoba (200-300 mm) 
Tu modis 5 mm da meti 10-12 da meti dRis ganmavlobaSi, 
formirdeba maRali mosavali da piriqiT. 

masalebis analizisa da statistikuri damuSavebis sa-
fuZvelze, dadgenilia kavSiri meteorologiur faqto-
rebsa da saSemodgomo xorblis mosavals Soris. mocemu-
lia formula saqarTveloSi saSemodgomo xorblis saSu-
alo mosavlis prognozisaTvis:  

 

y= 0.28x1+0.02x2+0.12x3+6.41 
 

sadac, y saprognozo mosavalia, x1 - niadagSi produqtiu-

li tenis maragi, x2 - naleqebis raodenoba (mm), x3 - ≥5 mm na-
leqiani dReTa raodenoba (martis da aprilis Tveebis). 

saqarTvelos teritoriaze saSemodgomo xorblis sa-
Sualo mosavlis prognozis SedgenisaTvis, saWiroa cno-
bebi saSemodgomo xorblis mwarmoebeli raionebis mixed-
viT, zemoaRniSnul faqtorebze (martis da aprilis Tvee-
bis). miRebuli cnobebi, raionebis mixedviT, gasaSualov-
deba, Caismeva formulaSi, sadac miiReba saSemodgomo 
xorblis saSualo mosavali c/ha (t/ha). 
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14.3.2  simindis kulturis mosavlis  
prognozis meTodi 

 

simindis mosavali ZiriTadad damokidebulia savege-
tacio periodSi fazebis normalur ganviTarebaze, simin-
dis sixSireze mecxre foTlis fazaSi, simwifis da sagve-
las fazaSi simaRleze (sm) da sixSireze. 

mocemuli maCveneblebis safuZvelze, Sedgenilia 
(g.melaZe, S.cercvaZe, S.TevzaZe) simindis mosavlis erTi, 
ori da sami TviT adre saprognozo regresiis gantolebe-
bi. sami TviT adre simindis mosavlis prognozis Sedgeni-
saTvis gamoiyeneba Semdegi gantoleba:  

 

U= 0.0072x +0.466(t -2000)+14.3 
 

sadac U - mosalodneli mosavalia, x - sixSire mecxre 
foTlis fazaSi. 

ori TviT adre simindis mosavlis prognozis Sedgeni-
saTvis gamoiyeneba Semdegi gantoleba: 

 

U= 0.077x +0.0054y +0.497(t -2000)-0.64 
 

sadac U - mosalodneli mosavalia, x - mcenareebis si-

maRle (sm) sagvelas fazaSi, y - mcenareebis sixSire sagve-

las fazaSi, t - dro (mocemuli wlis rigiTi nomeri). 
erTi TviT adre simindis mosavlis prognozis Sedge-

nisaTvis gamoiyeneba Semdegi gantoleba: 
 

U= 0.047x-0.0023y+0.565(t-2000)+5.5 
 

sadac, U - mosalodneli mosavalia, x - mcenareebis simaR-

le (sm) rZisebri simwifis fazaSi, y - mcenareebis sixSire 

rZisebri simwifis fazaSi, t - dro (mocemuli wlis rigiTi 
nomeri). 

magaliTisaTvis. prognoziს erTi TviT adre Sedgena 
raionebis mixedviT, miRebuli sidideebis gasaSualoe-
biT. dauSvaT, mcenareebis saSualo simaRle rZisebri sim-
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wifis fazaSi raionebis mixedviT, ganisazRvra da Seadgi-
na 250 sm; sixSire 100 m2-ze aris 200 mcenare. prognozi d-

geba 2024 wlisaTvis (t = 2024 w). 
mocemuli sidideebi Caismeva erTTviani prognozis 

formulaSi, sadac miiReba:  
 

U=0.047×250-0.0023×200+0.565(2024-2000)+5.5=20.7 t/ha. 
 

aRniSnuli saheqtro mosavali gamravldeba mocemuli 
wlis simindis naTesis farTobze da miiReba mosalodne-
li saerTo mosavali. analogiurad Sedgeba simindis mo-
savlis ori da samTviani prognozebic. 

 
 

14.3.3  saqarTveloSi kartofilis kulturis  
saSualo mosavlis  agrometeorologiuri  

prognozis meTodi 
 

saqarTvelos kartofilis warmoebis raionebSi kar-
tofilis mosavali mWidro kavSirSia ivnis-ivlisis peri-
odis atmosferul naleqebTan da mcenareebis simaRles-
Tan yvavilobis dasawyisSi (mravlobiTi korelaciis koe-

ficienti R=89). 
dadgenili kavSirebis safuZvelze (g.melaZe) Sedgeni-

lia regresiis gantoleba kartofilis mosalodneli mo-
savlisaTvis: 

U = 0.17x +1.5y -19 
 

gantolebaSi U - saprognozo mosavalia (t/ha), x - naleqe-

bis jami (mm) ivnis-ivlisis periodSi, y - mcenareebis si-
maRle (sm) yvavilobis dasawyisSi.  

kartofilis mosalodneli mosavlis prognozis Sed-
genisaTvis mekartofileobis warmoebis raionebidan sa-

Wiroa monacemebi atmosferuli naleqebis Sesaxeb (VI-VII 
periodSi) da monacemebi mcenareebis simaRleze (sm) yva-
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vilobis dasawyisSi. es monacemebi gasaSualdeba, Caismeva 
mocemul gantolebaSi da miiReba saqarTvelos terito-
riaze mosalodneli saSualo  mosavali (t/ha). prognozi 
SeiZleba Sedges calkeuli raionebis mixedviT. mosavle-
bis gasaSualebis Semdeg miiReba igive saSualo mosalod-
neli mosavali (t/ha). 

prognozis Sedgenis teqnika. dauSvaT, 2024 wlis iv-
nis-ivlisis TveebSi mekartofileobis raionebis mixed-
viT, naleqebis saSualo raodenobam Seadgina 175 mm, xolo 
mcenareebis simaRlem yvavilobis dasawyisSi saSualod - 
54 sm. mocemuli sidideebis CasmiT gantolebaSi miiReba: 

 

U = 0.17×175+1.58×54-19=98 
 

miiReba kartofilis mosalodneli mosavali 98(t/ha). 
prognozi Sedgeba agvistos pirvel dekadaSi or TviT ad-
re, romlis cdomileba dasaSvebia 17%-mde. 

 

 
14.3.4  mzesumziris kulturis mosavlis 

prognozis meTodi 
 

atmosferuli naleqebi, naleqebis dReTa raodenoba 

(5 mm), naTeli da mziani dReebi Zlier gavlenas axdenen 
mzesumziris mosavlis formirebaze, sayvavileebis war-
moqmna-yvavilobis periodSi. aRniSnuli fazebis ganviTa-
reba aRmosavleT saqarTvelos mzesumziris warmoebis 
raionebSi mimdinareobs ivnis-ivlisSi. amitom, am Tveebis 
agrometeorologiuri pirobebi warmoadgens gadamwyvet 
faqtors mocemuli kulturis mosavlisaTvis. 

saTanado masalebis statistikuri damuSavebiT ga-
movlinda, rom ivnis-ivlisis periodSi naleqebis jams, na-

leqebiT ≥5 mm dReTa raodenobas, mzian dReebs da mosa-
vals Soris arsebobs sakmaod kargi kavSiri. dadgenili 
kavSiris safuZvelze, Sedgenilia (g.melaZe) regresiis 
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gantoleba mzesumziris mosalodneli mosavlis progno-
zis Sesadgenad, romelsac Semdegi saxe aqvs: 

 

U= 0.03x +0.46y +0.14z-3.0 
 

sadac, U - mosalodneli mosavalia (t/ha), x - naleqebis 

jami (mm), y - 5 mm naleqebis dReTa raodenoba, z - naTeli, 
mziani dReebi. 

prognozis Sedgenis teqnika. dauSvaT, mocemul rai-
onSi ivnis-ivlisis periodSi naleqebis jamma Seadgina 150 

mm, naleqian dReTa (5 mm) raodenobam 10 dRe, naTel dRe-
Ta raodenobam 8 dRe. gantolebaSi, am monacemebis CasmiT 
miiReba 7.2 t/ha. raionebis mixedviT, mosavlis gasaSuale-
bis Semdeg miiReba saSualo mosavali (t/ha). am ukanaskne-
lis gamravlebiT mTlian naTes farTobze, miiReba mTeli 
teritoriis mosalodneli saerTo mosavali. prognozi 
Sedgeba agvistos pirvel dekadaSi. zemoaRniSnuli faq-
torebi iZlevian prognozis gamarTlebis garantias mi-
waTmoqmedebis maRali kulturis pirobebSi. 

 

 
 

14.4 zamTris periodSi kulturebis 

 gamozamTrebis prognozi 

 
14.4.1 vazis kulturis gamozamTrebis  

pirobebis prognozi 
 
mcenareebis dazianeba zamTris yinvebisagan umTavre-

sad damokideblia zamTrisaTvis maT momzadebasa da uar-
yofiTi temperaturis sidideze. amitom, agrometeoro-
logouri prognozi unda iTvaliswinebdes zamTrisadmi 
mcenareebis momzadebis xarisxs da zamTarSi haeris tem-
peraturis mosalodnel dacemas. dadgenilia (T.Turmani-
Ze), rom haeris absoluturi minimaluri temperaturis 
mosalodneli dacema kritikulamde, vazisaTvis TiTqmis 
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yvela raionSi damokidebulia dReRamuri haeris saSua-

lo temperaturis 5C-is zeviT gadasvlidan noembris me-
ore dekadamde, agreTve oqtombris absolutur minima-
lur temperaturaze. yvelaze Tbili zamTari iqneba, ro-

ca temperaturis 5C-ze gadasvla aRiniSneba dekembris 
pirvel dekadaSi, e.i. erTi TviT gvian.  

aRniSnuli meTodi iTvaliswinebs zamTrisadmi mcena-
reebis momzadebis xarisxis Sefasebas. kerZod, saWiroa 
gaizomos vazis ylortis momwifebuli nawilebis sigrZe 
foTolcvenis periodSi. Tu vazis Zlier mozardi jiSis 
ylortebis momwifebuli nawilebis sigrZe Seadgens 150 
sm da mets, saSualo mozardis 130 sm da mets, xolo sus-
tad mozardis 100 sm da mets, maSin maTi momzadeba unda 
CaiTvalos damakmayofileblad da piriqiT. 

mosalodneli absoluturi minimaluri haeris tempe-
raturis gaangariSebisaTvis gamoiyeneba regresiis Sem-
degi gantolebebi: 

 

T= 0.07x + 0.2y -22.8 axalcixisaTvis; 

T= 0.48x +0.23y -20.6 gorisaTvis; 

T= 0.38x +0.26y -24.6 saCxerisaTvis; 

T= 0.25x +0.33y -29.1 xaSurisaTvis. 
 

gantolebebSi T - mosalodneli haeris absoluturi tem-

peraturaa, x - haeris absoluturi minimaluri tempera-

tura oqtomberis TveSi, y - haeris saSualo dReRamuri 

temperaturis 5C-ze gadasvlis TariRi. 
magaliTisaTvis. dauSvaT, axalcixeSi haeris saSualo 

dReRamuri temperatura 5C-ze gadasvlis TariRi aRi-
niSna 14 noembers. oqtomberSi absoluturi minimaluri 

temperatura iyo 1.5C. axalcixisaTvis mocemuli sidi-
deebis CasmiT regresiis gantolebaSi (temperaturis ga-

dasvla 5C-ze Caiwereba ricxvis saxiT, romelic aiTvle-
ba 20 oqtombridan) miiReba: 

 



 334 

T= 0.07×1.5+0.2×25-22.8=-17.8 
 

maSasadame, haeris mosalodneli absoluturi minimalu-

ri  temperatura iqneba -17.8C. mocemuli temperaturis 
dros vazis ylortebis momwifebuli nawilebi Tu aRwevs 
sigrZeSi 100, 130 da 150 sm da mets, Sesabamisad susti, sa-
Sualo da Zlierad mozardi jiSebisaTvis, maSin vazis 
kultura ar moiTxovs yinvebisagan dacvas, radgan ylor-

tebis kargad momwifebisas yinvebi -19C-mde seriozulad 
ver daazianebs maT. 

 

 
14.5 mcenareebis daavadebaTa gamovlenis 

prognozi 

 

14.5.1 pomidoris kulturis fitoftoras 
daavadebis gamovlenis prognozi 

 

pomidoris   fitoftoriT   daavadeba   gansakuTrebiT  
farTodaa gavrcelebuli tenian regionebSi. igi Zlier 
azianebs mosavals. fitoftora gamovlindeba, maSin roca 
adgili aqvs 4-7 dRis ganmavlobaSi Semdeg meteorologi-
ur pirobebs: haeris saSualo dReRamuri temperatura 

ara umetes 25C, minimaluri ara naklebi 10C, haeris sa-
Sualo dReRamuri tenianoba 84%-ze meti, naleqebis jami 
18 mm-ze meti, produqtiuli tenis maragi niadagis 0-20 sm 
fenaSi 45 mm-ze meti. 

aRniSnuli faqtorebis safuZvelze, Sedgenilia sap-
rognozo gantoleba, romelic saSualebas iZleva gaanga-
riSebuli iqnas fitoftoras ganviTarebis xarisxi (%). 

 

 f=0.16P1 +0.15P2 -9.68t1 -14.30t2 +493.52 
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sadac, f - fitoftoras ganviTarebaa (%), P1 - naleqebis 

jamia ivlisis TveSi, P2 - agvistoSi, t1 - haeris Tvis saSua-

lo temperatura ivlisSi, t2 - agvistoSi. 
prognoziT pomidorze daavadebis ganviTareba xasi-

aTdeba intensiuri dazianebis sazRvrebiT: depresia 
(20%-mde), zomieri ganviTareba (20-50%) da Zlieri ganvi-
Tareba(50%-ze meti). 

 

 kiTxvebi TviTSemowmebisaTvis 

 

1. raSi mdgomareobs agrometeorologiuri prognozebis 
mecnieruli safuZvlebis arsi? 

2. romeli ZiriTadi agrometeorologiuri prognozebi 
gamoiyeneba soflis meurneobaSi, ra principebiT xdeba 
maTi Sedgena da raSi mdgomareobs maTi praqtikuli ga-
moyeneba? 
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Tavi XV 

 

ZiriTadi sasoflo sameurneo kulturebis 

agrometeorologiuri pirobebisadmi  

moTxovnileba 

 

sasoflo-sameurneo kulturebis warmoebis procesSi 
mniSvnelovania maTi garemo faqtorebisadmi moTxovni-
lebis gaTvaliswineba. e.i. unda vicodeT mocemuli kul-
turebis biologiuri Tavisebureba da maTi reaqcia Ziri-
Tad elementebze, kerZod, siTboze, sinaTleze da tenze. 
mcenaris reaqcia garemo pirobebisadmi dakavSirebulia 
biologiuri procesiT, zrdiT da ganviTarebiT. 

zrda aris mcenareTa organizmSi iseTi cvlilebebis 
procesi, romlis Sedegad mimdinareobs mcenareebis cal-
keuli organoebis zomisa da wonis gadideba, xolo ganvi-
Tareba - raodenobriv cvlilebaTa Sinagani procesi, ro-
melic warmoebs mcenareebSi Teslis daTesvidan axali 
mosavlis Teslis momwifebamde. 

zrda da ganviTareba ar SeiZleba erTmaneTisagan gan-
vacalkeoT. organizmSi orive procesi mimdinareobs er-
Tdroulad, erTi da igive garemo pirobebis dros. erTi 
da igive garemo pirobebi SeiZleba iyos xelsayreli 
zrdisaTvis da araxelsayreli ganviTarebisaTvis an pi-
riqiT. amitom, Seqmnili da mosalodneli agrometeoro-
logiuri pirobebis analizisaTvis saWiroa vicodeT kon-
kretuli sasoflo-sameurneo kulturis moTxovnileba 
am pirobebisadmi. 

 
 

15.1  marcvleuli kulturebi 
 

saSemodgomo xorbali - maRali agroteqnikis piro-
bebSi iZleva 3-4 t/ha da met mosavals. misi Taviseburebaa, 
gadaitanos SedarebiT dabali temperatura zamTris pe-
riodSi. amitom, mis Tesvas awarmoeben Semodgomaze. misi 
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Tesvis optimalur temperaturas warmoadgens 14-17C. 
igi vegetaciis ganaxlebas iwyebs gazafxulze, haeris sa-

Sualo dReRamuri temperaturis 5C zeviT gadasvlidan. 

aqtiuri zrda mimdinareobs 10-15C temperaturaze, xo-

lo -16, -18C temperaturaze kultura iRupeba. 20 sm 

Tovlis saburvelis qveS uZlebs -25, -30C temperaturas. 
gazafxulis (maisis) atmosferuli naleqebi aZlierebs 
aRniSnuli kulturis vegetatiuri masis zrdas da karg 
pirobebs qmnis axali ylortebis amoyrisaTvis, xolo 
marcvlebis momwifebis periodSi naleqebs naklebad mo-
iTxovs. savegetacio periodis xangrZlivoba 260-300 
dRes Seadgens. 

saSemodgomo Wvavi - farTod aris gavrcelebuli ev-
ropaSi. mas gaaCnia yinvagamZleobis da Semodgoma-zam-
Tris niadagis tenis maragis gamoyenebis kargi unari. ve-

getaciis ganaxlebas iwyebs haeris temperaturis 5C-ze 
gadasvlis Semdeg. misi vegetaciis xangrZlivoba,zamTris 
periodis gamoklebiT Seadgens daaxloebiT 140-180 dRes, 

romlis periodSi 10C-is zeviT temperaturis jami grov-

deba 1600-1900C. tenis mimarT SedarebiT naklebad mom-
Txovnia, Tumca ufro metad saWiroebs - Semodgomaze. igi 
mgrZnobiarea sinaTlisa da dRis xangrZlivobis mimarT. 
sinaTlis nakleboba iwvevs mcenareebis Cawolas. saSemod-
gomo xorbalTan SedarebiT igi 8-10 dRiT adre mwifdeba. 

sagazafxulo xorbali - iTeseba adre gazafxulze da 
niadagis sakmao tenianobis SemTxvevaSi aRmocendeba 6 

dRis Semdeg, 4C temperaturis pirobebSi. misi vegetaci-
is yvelaze xelsayrel agrometeorologiur pirobebs 
warmoadgens: haeris saSualo dReRamuri temperatura 

15-20C; Tesvidan momwifebamde saWiroebs 90-120 dRes da 

10C-is zeviT temperaturaTa jams 1700-1900C da mets. 
siwifis fazaSi Tu cxeli da mSrali amindebia, marcvlebi 
normalurad ar yalibdeba, gamodis fSute. tenis siWar-
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bis da dabali temperaturis pirobebSi aRmoceneba Wia-
nurdeba.   

sagazafxulo qeri - Tesaven sxvadasxva klimatur pi-
robebSi. mTian da maRalmTian pirobebSi warmatebiT vi-
Tardeba zR. donidan 2500-3000 m simaRleze. axasiaTebs 

mokle vegetaciis periodi 98-95 dRe. aRmocendeba 8-10C, 

17-12 dRis Semdeg. savegetacio periodSi 10C-is zeviT 

1000-1100C temperaturis jams saWiroebs. SedarebiT 
ukeT egueba niadagSi tenis naklebobas, vidre sagazafxu-
lo xorbali. 

Svria - savegetacio periodis xangrZlivoba Seadgens 
95-120 dRes, gazafxulis wayinvebs advilad, dauzianeb-
lad itans. xangrZlivi maRali temperaturebi marcvle-
bis formirebis periodSi ar aris xelsayreli. gansakuT-
rebiT tens saWiroebs dabuCqebidan daTavTavebamde peri-
odSi. naleqebis nakleboba am periodSi iwvevs Svriis mo-
savlis Zlier Semcirebas. 

simindi - siTbos moyvaruli kulturaa. simwifis mi-
xedviT arCeven sxvadasxva jiSebs, romelTa Soris vegeta-
ciis xangrZlivoba Seadgens 2 Tves da mets. simindis Tes-
vis optimalur vadad iTvleba haeris saSualo tempera-

turis gadasvla 10C-is zeviT. aRniSnul temperaturaze 
ufro adre daTesva iwvevs aRmocenebis Zlier gaWianure-
bas, ramac SeiZleba gamoiwvios Teslebis niadagSi lpoba, 
agreTve aRmonacenis wayinvebiT dazianeba. ar aris reko-
mendebuli gvian Tesvac, radgan zogierT raionSi igi Se-
iZleba daemTxves gvalvebis periods, sadac aRmocenebis 
procenti Zalze dabali iqneba. gazafxulze, haeris saSu-

alo dReRamuri temperaturis 10C-is zeviT gadasvlis 
TariRamde, Tu naleqebis raodenoba aRiniSna 10-30 mm, xo-

lo temperaturis jami 80-100C, aseTi pirobebi warmoad-
gens simindis Tesvis optimalur vadas.  

savegetacio periodSi simindis saadreo jiSebi moiT-

xovs haeris saSualo dReRamuri temperaturis 10C-is 
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zeviT gadasvlidan 1700C temperaturis jams, saSualo -

mwifadi 2200C, xolo sagviano - 2800C da mets. marcvle-
bis formirebis periodSi xelsayrelia saSualo dReRa-

muri haeris temperatura 20-24C da niadagis 0.5 m siR-
rmis fenaSi ara nakleb 60-70 mm tenis maragi. 

tenis nakleboba xels uwyobs maRali temperaturis 
uaryofiT gavlenas da warmoadgens foTlebis sustad 
ganviTarebis mizezs. aseve, niadagis Warbi tenianoba aua-
resebs fesvTa sistemis haeraciis pirobebs da amcirebs 
simindis nazards. araxelsayrelia niadagis Warbi tenia-
noba haeris dabali temperaturis dros. Semodgomis wa-
yinvebi damRupvelad moqmedebs simindis mosavalze. 

fetvi - gamoirCeva siTbosadmi maRali moTxovnile-
biT da gvalvagamZleobiT. erTwliani mcenarea, misi Tes-

li aRmocenebas iwyebs 8-10C. ufro dabal temperatura-
ze aRmoceneba Wianurdeba da niadagSi didixniT dayovne-
bisas lpeba. jiSebze damokidebuli fetvis savegetacio 
periodis xangrZlivobaa 80-120 dRe. siTbosadmi moTxov-

nileba meryeobs 1600-2300C. saadreo jiSebi moiTxovs 

1000-1500C temperaturas, SedarebiT ukeT itans maRal 

temperaturebs (35-40C), xolo mcire wayinvebis dros zi-

andeba (-1, -3C). 
wiwibura - ZiriTadad zomier klimatur pirobebSi 

awarmoeben. axasiaTebs mokle savegetacio periodi. saad-

reo jiSebi 10C-is zeviT temperaturis jamis 1000-

1200C-ze mwifdeba 60 dReSi, xolo sagviano jiSebi mwif-

deba 80-90 dReSi temperaturis jamis 1300-1500C piro-
bebSi. niadagis tenianobaze didi moTxovnilebis gamo, 
gvalvian raionebSi wiwibura ar mohyavT. igi mgrZnobia-

rea wayinvebisadmi. gazafxulze haeris -2 -3C temperatu-
ra masze damRupvelad moqmedebs, amitom Tesaven Sedare-

biT gvian, rodesac niadagis temperatura 14-15C miaR-
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wevs da wayinvebi Sewydeba. mocemuli kulturisaTvis hae-

ris optimaluri temperaturaa daaxloebiT 20C. 
brinji - erTwliani kulturuli mcenarea. savegeta-

cio periodis xangrZlivoba jiSebis mixedviT Seadgens 

100-150 dRes. aRmocenebisaTvis saWiroebs 10-13C tempe-

raturas. kargad itans 35-40C, xolo ziandeba 0C-mde 

temperaturis Semcirebisas. misi 10C-is zeviT tempera-

turis jamis moTxovnileba meryeobs 2000-4000C-is saz-

RvrebSi. optimalur temperaturas warmoadgens 20-25C. 
brinji tenis moyvarulia, amitom saWiroa misi morwyva 
ise, rom naTesebi wyalSi dayovndes aRmocenebidan rZi-
sebr simwifemde. naTesebs wylisgan aTavisufleben mo-
savlis aRebamde. aRniSnuli kultura moyavT iseT teri-
toriebze, sadac savegetacio periodSi naleqebis raode-
noba 1000 mm da metia. igi did moTxovnas uyenebs, ganaTe-
bas da haeris maRal temperaturas. 
 
 

15.2   bostneuli kulturebi 
 

bostneuli kulturebi siTbos moTxovnilebisadmi 
iyofa or mkveTrad gamoxatul jgufad: 
1. siTbos moyvaruli kulturebi, romlebsac ar aqvT 

unari dauzianeblad gadaitanon wayinvebis moqmedeba 

da cudad viTardebian 15C-ze dabali temperaturis 
dros (kitri, gogra, pomidori da sxva); 

2. sicivis amtani an  siTbos naklebad momTxovni, romle-
bic warmatebiT viTardebian ufro dabal temperatu-
raze (kombosto, stafilo, sufris Warxali, xaxvi, bo-
loki, Tvis boloki, Talgamura, barda da sxva).  

tenisadmi metad momTxovnia: kombosto, Talgamura, 
xaxvi, niori, stafilo, sufris Warxali. tenis naklebad 

momTxovnia: pomidori, gogra, nesvi, da kitri. Tumca, es 
kulturebi ganviTarebis zogierT periodSi mwvaved rea-
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gireben niadagSi tenis naklebobaze, rac amcirebs mosa-
vals. 

TeTrTaviani kombosto - misi savegetacio periodi 
meryeobs 100 dRidan (saadreo jiSisaTvis) 200 dRemde 
(sagviano jiSisaTvis). TeTrTaviani kombostos saadreo 

jiSisaTvis saWiro 10C-is zeviT temperaturaTa jami Se-

adgens 1100-1300C, sagvianosaTvis - 1400-1600C da mets. 
misi zrda-ganviTarebis optimaluri temperaturaa 15-

17C. kombosto -6, -7C-mde wayinvebs itans dauzianeb-
lad. teqnikur simwifeSi misi yinvagamZleoba matulobs 

da Semodgomaze -8C ar warmoadgens saSiSroebas. vegeta-
ciis periodSi tenis nakleboba iwvevs kombostos kultu-
ris dakninebas. niadagis maRali tenianoba saWiroa CiTi-
lebis Ria gruntSi gadargvis Semdeg. igi ekuTvnis grZe-
li dRis mcenareebs, amitom esaWiroeba xangrZlivi da 
kargi ganaTeba. 

yvavilovani kombosto - erTwliani kulturaa, misi 
moyvana TiTqmis yvelganaa SesaZlebeli. maRali tempera-
turebi araxelsayrelia misi ganviTarebisaTvis, did 

moTxovnas uyenebs niadagis tens. igi ar ziandeba -5C 
temperaturaze, savegetacio periodSi moiTxovs tempe-

raturaTa jams 1000-1200C. yvavilovani kombosto sinaT-
lis moyvarulia, daCrdilva gansakuTrebiT misi ganviTa-
rebis pirvel periodSi uaryofiTad moqmedebs mosaval-
ze. 

stafilo - misi aRmoceneba xdeba 3-4C temperatura-

ze, 8C aRmocendeba 20 dRis Semdeg, 11C dros 16 dRis 

Semdeg, xolo 18C aRmocendeba 8 dReSi. stafilos miwis-
zeda da miwisqveSa nawilebis ganviTarebis optimalur 

temperaturas warmoadgens 16-18C. savegetacio perio-
dis xangrZlivoba damokidebulia jiSebze da Seadgens 
100-130 dRes. rac Seexeba temperaturis minimumebs -8, -

9C dabal temperaturaze igi iRupeba. niadagidan amoRe-

buli stafilos Zirnayofebi ziandeba -1C-mde tempera-



 342 

turis pirobebSi. stafilo tenisadmi moTxovnilebas 
inarCunebs savegetacio periodis mTel manZilze. Warbi 
tenianobis SemTxvevaSi Zirnayofebi SeiZleba daskdes, 
rac amcirebs mosavlis xarisxs. 

sufris Warxali - ZiriTadad iTeseba Ria gruntSi, 
magram SesaZlebelia misi gadargva CiTilebiTac. aRmo-

cendeba 4C temperaturaze 20-22 dReSi, 10C-ze aRmocen-
deba 8-12 dReSi niadagis sakmao tenianobisas. ziandeba -4, 

-5C da ufro dabal temperaturaze. normalurad viTar-

deba 14-16C temperaturaze. gvalvian teritoriebze 
morwyvis gareSe sufris Warxals uviTardeba uxeSi Zirna-
yofi da iZenas momwaro gemos. 

Tvis boloki - savegetacio periodis xangrZlivoba 
Seadgens 20-50 dRes. Teslis aRmoceneba mimdinareobs 2-

3C temperaturaze da dauzianeblad itans -4, -5C wayin-

vebs. kargi Zirnayofebi uviTardeba 12-14C temperatu-
raze. maRali temperatura da tenis nakleboba amcirebs 
mosavals da auaresebs mis xarisxs, aseT pirobebSi Zirna-
yofebi fSute da uxeSia. niadagis Warbi teni iwvevs Zirna-
yofebis daxeTqvas. misTvis xelsayrelia zomierad Tbili 
da teniani amindis pirobebi. 

Talgami - sicivis amtania, aRmocendeba 1-2C tempera-

turaze, xolo aRmonaceni warmatebiT viTardeba 6-8C. 

normaluri ganviTarebisaTvis xelsayrelia 13-15C tem-
peratura. misi savegetacio periodis xangrZlivoba 60-90 

dRes Seadgens. dauzianeblad SeuZlia gadaitanos -1, -3C 
wayinvebi. Talgamis mosavalis aReba unda moxdes intensi-
uri wayinvebis dawyebamde. 

niaxuri - igi sicivis amtan kulturebs miekuTvneba. 
axasiaTebs mokle savegetacio periodi (90-110 dRe), nor-

malurad viTardeba 14-16C temperaturaze. niadagSi te-
nis naklebobisas aCerebs zrdas, igive xdeba Warbi tenis 

SemTxvevaSi, itans -7, -8C wayinvebs. 
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xaxvi - aRmocenebisaTvis minimaluri temperaturaa 2-

4C, xolo optimaluria 16-20C temperatura. maRali 

temperaturebi (35-40C) damakninebelia xaxvisaTvis, gan-
sakuTrebiT niadagSi tenis simciris dros. gansakuTre-
bul moTxovnas uyenebs niadagis tens. gvalvebis SemTxve-
vaSi sustad viTardeba. foTlebis boloebis dazianeba 

aRiniSneba -3, -4C temperaturaze. 
kitri - miekuTvneba siTbos Zlier moyvarul mcenare-

Ta jgufs. Teslis aRmocenebisaTvis saWiroa 12-14C, 
Tumca aRniSnuli temperaturebis dros aRmoceneba Wia-
nurdeba 15 dRemde da SesaZlebelia niadagSi Warbi tenis 
SemTxvevaSi Tesli dalpes. aRmocenebis optimaluri tem-

peraturaa 25-28C, am temperaturebze Tesli aRmocende-
ba 5-3 dReSi. savegetacio periodis xangrZlivoba 60-90 

dRea. კiტri 10C-is zeviT moiTxovs 1800-2000C tempera-

turaTa jams. haeris temperaturis Semcireba 0C-is qve-
viT damRupvelad moqmedebs mcenareebze.  

pomidori - aRmocenebas iwyebs 14-15C temperatura-

ze. misi ganviTarebis optimaluri temperaturaa 20-24C, 

mcenareebi 15C-ze dabla wyveten yvavilobas. pomidoris 
nayofis sruli momwifebisaTvis saWiroa aqtiur tempera-

turaTa jami 1600-1800C da meti. wayinvebi -1C mcenari-
saTvis damRupvelia. pomidoris kulturas Ria gruntSi 
rgaven CiTilebis saxiT, wayinvebis Sewyvetis Semdeg. igi 
niadagis tens gansakuTrebul moTxovnas ar uyenebs, mxo-
lod moiTxovs stabilur 60-70% haeris SefardebiT te-
nianobas. pomidori gansakuTrebul moTxovnas uyenebs 
sinaTles, cudad ganaTebul farTobebze ar iZleva ma-
Ral da xarisxovan mosavals. 

sazamTro, gogra, nesvi - aRniSnuli kulturebi siT-
bosadmi gansakuTrebuli momTxovni arian. gogris aRmo-

cenebisaTvis minimaluri temperaturaa 12-13C, xolo sa-

zamTrosa da nesvisaTvis - 15-17C. savegetacio periodSi 
gogris normaluri zrda-ganviTarebisaTvis optimalu-
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ria 22-24C temperatura, xolo sazamTrosa da nesvisaT-

vis - 26-28C. wayinvebi 0C-is qvemoT maTTvis damRupve-
lia. mocemuli kulturebi xasiaTdebian gvalvagamZleo-
biT da tenisadmi zomieri moTxovnilebiT. 

 
 

15.3  Zirxvena da tubera kulturebi 
 

hibriduli Talgamura (`kuuziku~) - sicivis amtania, 

misi Tesli aRmocendeba 2-3C temperaturaze. mozardi 

mcenareebi itanen -8, -9C temperaturebs. temperaturaTa 

jams 10C-is zeviT moiTxovs 1000-1200C. misi savegetacio 
periodis xangrZlivobaa 120-140 dRe. Zirxvenebis norma-
luri zrdisaTvis xelsayrelia haeris saSualo dReRamu-

ri temperatura 12-14C. maRali temperaturebi (28-30C), 
Zirxvenebis intensiuri formirebis periodSi, gansakuT-
rebiT niadagSi tenis naklebobisas, mkveTrad amcirebs mo-
savals. mTiani da maRalmTiani zonis pirobebSi, saTanado 
agroteqnikis Catarebisas iZleva maRal mosavals (13-15 
t/ha). 

Saqris Warxali - orwliani, zomierad siTbosa da tenis 
moyvarulia. misi savegetacio periodis xangrZlivobaa 
150-180 dRe. tenis sakmao raodenobis pirobebSi, haeris sa-

Sualo dReRamuri temperaturis 5C-ze aRmocendeba 20-

25 dReSi, 10C-ze - 10-12 dReSi, xolo 15-20C-ze aRmocen-

deba 7-5 dReSi. jiSebis mixedviT, 10C-is zeviT moiTxovs 

2200-2700C aqtiur temperaturaTa jams. igi itans -6,-7C-
mde wayinvebs. niadagidan amoRebuli Warxlis Zirxvenebi 

SeiZleba daziandes yinvebisagan -1.5, -2C-ze. normaluri 

zrdisaTvis optimaluria 20C haeris temperatura.  
Saqris Warxali gansakuTrebiT vegetaciis meore pe-

riodSi, did moTxovnilebas iCens sinaTlisadmi. naTeli, 
mziani amindebi xelsayrelia Zirxvenebis zrdisa da Saq-
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ris dagrovebisaTvis. moRrubluli da wvimiani amindebi 
amcirebs mosavals da mis xarisxs. 

Talgamura - kargad izrdeba zomierad Tbil klima-

tur pirobebSi, Teslebi gaRivebas iwyebs 2-3C tempera-
turaze. aRmocenebisaTvis optimaluri temperaturaa 13-

14C. aRniSnuli kultura gansakuTrebul siTbos ar mo-
iTxovs. savegetacio periodi xanmoklea 100-120 dRe. 

10C-is zeviT moiTxovs 1000-1200C temperaturaTa jams. 

mozrdili mcenareebi itanen -6, -8C temperaturas. nia-
dagSi tenianobis simciris SemTxvevaSi Zirnayofebi wvri-
li da uxeSia. 

kartofili - misi maRali mosavlis miRebas, mniSvne-
lovnad gansazRvravs zusti rgvis vadebis dadgena. mi-
zanSewonilia tuberebis rgva Catardes niadagis 8-10 sm 

siRrmeze, temperaturis 6-8C pirobebSi. haeris saSualo 

dReRamuri temperaturis 10C-ze igi aRmocendeba 24-26 

dReSi, 18C-ze - 15 dReSi, xolo 22C-ze - 10 dReSi. karto-

filis yvavilobisaTvis optimaluria 26C temperatura, 

xolo iseTi maRali temperaturebi, rogoricaa 36-38C 
iwvevs yvavilebis ganviTarebis Sewyvetas.  

kartofilis savegetacio periodi meryeobs jiSebis 
mixedviT da Seadgens 140-180 dRes, saadreo jiSebis 80-90 

dRes. igi 10C-is zeviT jiSebis mixedviT moiTxovs 1500-

2800C aqtiur temperaturaTa jams. maRali temperatu-
rebi kartofilis tuberebis warmoqmnis periodSi iwvevs 

mis gadagvarebas, xolo -2,-3C wayinvebi iwvevs mis daRup-
vas. niadagis tenianobas uyenebs zomier moTxovnilebas. 
uaryofiTad moqmedebs mosavalze xangrZlivi wvimebi da 
niadagis tenis siWarbe. tuberebis warmoqmnis periodSi 
kartofili moiTxovs ganaTebas. 
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15.4  parkosani kulturebi 
 

lobio - siTbosadmi momTxovnia, Teslis aRmocenebis 

minimaluri temperaturebia 8-10C. aRmonaceni Zalze 

mgrZnobiarea wayinvebisadmi, temperaturis daweva 0C 
qvemoT daRupvelia. misi vegetaciis periodis xangrZli-
voba meryeobs jiSebis mixedviT da Seadgens 80-130 dRes 

da mets. 10C-is zeviT temperaturis jami Seadgens 1400-

3000C-mde. lobios kulturaze uaryofiTad moqmedebs 
notio, civi amindi da niadagis Warbi teni. xangrZliv 
gvalvebs ver itans gansakuTrebiT yvavilobis periodSi. 

barda - siTbos zomierad momTxovnia, aRmocenebas iw-

yebs 2-3C temperaturaze. savegetacio periodis xan-
grZlivoba jiSebis mixedviT meryeobs 60-130 dRemde, ase-

ve jiSebis mixedviT 10C-is zeviT aqtiur temperaturaTa 

jams moiTxovs 1300-2500C. mozrdili mcenareebi itanen  

-7,-9C wayinvebs.  
soio - misi warmoeba SeiZleba Tbil da tenian klima-

tur pirobebSi. aRmoceneba iwyeba 8-10C, optimaluri 

temperaturaa 22-23C. savegetacio periodis xangrZli-
voba meryeobs 100-150 dRemde. aqtiur temperaturaTa 

jams 10C-is zeviT moiTxovs 2500-3000C da mets. aqtiuri 
vegetaciis periodSi mniSvnelovania naleqebi (ivnisi-ag-
visto, 200-300 mm). soio sinaTlis mimarT mgrZnobiarea. 

igi SeiZleba daziandes -4, -5C temperaturaze. 
cercvi - siTbos zomierad momTxovnia. aRmocenebas 

iwyebs 3-4C, yvavilobisas optimaluria 18-20C tempera-

tura. temperaturis 8C-ze aRmocendeba 16-17 dReSi, xo-

lo 20C temperaturaze - 7 dReSi. savegetacio periodis 
xangrZlivoba damokidebulia mis jiSebze da icvleba 90-
dan 140 dRemde. igi tenis zomierad momTxovnia. aRmona-

ceni itans -3,-4C wayinvebs. aRniSnuli kultura sinaT-
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lis moyvarulia, daCrdilul adgilebSi misi warmoeba ar 
iZleva damakmayofilebel Sedegebs - mcirdeba mosavali. 

 
 

15.5  zeTovani da eTerzeTovani kulturebi 
 

mzesumzira - Teslis gaRivebas iwyebs 4-6C tempera-

turaze. 15-20C temperaturaze Tesli aRmocendeba 6-10 
dReSi. savegetacio periodis xangrZlivoba Seadgens 130-

160 dRes. mcenareze 30C zeviT temperatura uaryofi-
Tad moqmedebs. simwifisaTvis mzesumzira moiTxovs 

2000C temperaturaTa jams, xolo naleqebs - 240 mm. hae-

ris temperaturis 0C-is qvemoT dawevisas, saWiroa saTa-
nado RonisZiebebis miReba yvavilebis wayinvebisagan ga-
dasarCenad. 

gerani - tipiuri tropikuli da subtropikuli klima-

tis pirobebis warmomadgenelia. 10C-is zeviT tempera-

turaTa jams moiTxovs 3500-4000C da mets. mocemuli 
temperaturis dros SeiZleba miviRoT mwvane masis ori 
mosavali, xolo ufro meti temperaturisas mesame aras-
ruli mosavali. pirveli mosavlis miRebisaTvis saWiroa 

2100-2500C aqtiur temperaturaTa jami, meore mosavli-

saTvis 1200-1500C. igi sinaTlis moyvarulia, kargad vi-
Tardeba gabneuli sxivebis SemTxvevaSi, meti eTerzeTe-
bis dagrovebisaTvis saukeTeso pirobaa mziani dReebi. 
mcenareze uaryofiT gavlenas axdens qarebi 14-15 m/wm da 
meti. aseTi qarebi azianebs foTlebs, romlis Sedegad 
mimdinareobs eTerzeTebis intensiuri aorTqleba. ge-

rans azianebs umniSvnelo wayinvebi -1, -2C. dasavleT sa-
qarTvelos pirobebSi gerani ar moiTxovs morwyvas, mxo-
lod iSviaTad SeiZleba moirwyas, xangrZlivi gvalviano-
bisas. 

evgenolis rehani - tropikuli da subtropikuli zo-
nis moyvaruli mcenarea. gazafxulze, Ria gruntSi CiTi-
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lebis gadargvisaTvis saWiroa haeris saSualo dReRamu-

ri temperatura 16-18C. mozrdili mcenareebi 10-12C 
temperaturaze aCereben zrdas. igi warmatebiT viTarde-

ba 10C-is zeviT aqtiur temperaturaTa jamis 3500C da 
metis dros. foTlebSi eTerzeTebis dagrovebisaTvis op-

timaluria 22-25C, xolo -2, -3C temperaturaze iRupeba. 
evgenolis rehani sakmaod gvalvagamZlea, ver itans nia-
dagis Warbtenianobas. 

eTerzeTovani vardi - mravalwliani, xmelTaSua 
zRvis klimatis mcenarea. igi vegetacias iwyebs haeris 

temperaturis 10C-is zeviT gadasvlidan. gazafxulze 

yvavilobs, roca temperatura 15-16C miaRwevs. mSrali, 
mowmendili amindis pirobebSi yvaviloba grZeldeba 15-20 
dRe, xolo Rrublian civ amindebSi 30-45 dRe. misTvis 
mniSvnelovania sinaTlis faqtori. savegetacio periodSi 

moiTxovs 10C-is zeviT temperaturaTa jams 3000-3500C. 

aRniSnuli kultura itans -18C temperaturas. misTvis 
xelsayrelia samxreT da samxreT-dasavleTis ferdobebi, 
romlebic daculia qarebisagan. 

 
 

15.6  sarTavi kultura 
 

bamba - siTbos da tenis moyvarulia. niadagis optima-

luri tenianobisas naTesebi aRmocendebian 13C haeris 
saSualo dReRamuri temperaturis pirobebSi 26-30 dRe-

Si, 23-27C temperaturaze - 8-6 dReSi. aRmocenebidan yva-

vilobamde saadreo bambis kultura moiTxovs 10C-is ze-

viT aqtiur temperaturaTa jams 820C, saSualo simwifis 

- 920C da sagviano jiSis - 970C. misi ganviTarebisaTvis 

xelsayrelia maRali temperaturebi 25-30C. rac Seexeba 

temperaturis Semcirebas 15-20C-mde, aRniSnuli kultu-
ra anelebs zrdas da ferxdeba misi nayofis warmoqmna. 
bambis kultura wayinvebisagan ziandeba. niadagis tenia-
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nobis uzrunvelyofis pirobebSi, rac ufro xangrZlivia 
uyinvo periodi, miT uxvia mosavali.  

savegetacio periodi bambisaTvis sakmaod xangrZli-
via da Seadgens 180-210 dRes. am periodSi mTeli fazebis 

gavlisaTvis moiTxovs aqtiur temperaturaTa jams 10C-

is zeviT 3500-4000C da mets. bambis mcenare saWiroebs ga-
naTebas, winaaRmdeg SemTxvevaSi, mosavali mniSvnelovnad 
klebulobs da misi xarisxic mniSvnelovnad uaresdeba. 

 
 

15.7  xil-kenkrovani kulturebi 
 

vaSli - zomieri klimatis mcenarea, siTbos naklebad 
momTxovnia. saadreo jiSebis simwifisaTvis sruliad sak-
marisia uyinvo periodis xangrZlivoba 125-150 dRe, xoli 
sagviano jiSebisaTvis - 150-185 dRe. vegetacias iwyebs 6-

7C temperaturaze, yvavilobs - 12-13C. savegetacio pe-

riodSi temperaturaTa jami 10C-is zeviT Seadgens 

1500C. yvelaze yinvagamZle jiSebi uZleben -45, - 50C 
temperaturas (cimbiri, urali). uaryofiTad moqmedebs 
yvavilobis periodSi Rrubliani, teniani amindi, rac 
xels uSlis yvavilebis masiur ganayofierebas. aranakleb 
gavlenas axdens niadagSi tenis siWarbe da Zlieri qarebi. 

msxali - zomieri klimatis moyvaruli mcenarea. aqti-

ur temperaturaTa jams 10C-is zeviT jiSebis mixedviT 

moiTxovs 1600-2800C. saadreo jiSebis zrda-ganviTare-
bisaTvis saWiroa uyinvo periodis xangrZlivoba aranak-

leb 140-150 dRe. vegetacias iwyebs 5-6C. normalurad vi-
Tardeba da maRal mosavals iZleva, roca wlis ganmavlo-
baSi naleqebis raodenoba Seadgens 700-1000 mm. msxlis 
kulturis fesvTa sistema ziandeba niadagis temperatu-

ris -9, -10C-mde Semcirebisas. im adgilebSi, sadac mosa-

lodnelia -30, -35C yinvebi msxlis kulturis gaSeneba 
araxelsayrelia. 
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vazi - Tbili klimatis mcenarea. vegetaciis aqtiur 

periods iwyebs gazafxulze, wvenTa moZraobiT - `tiri-
liT”, roca niadagis temperatura fesvTa sistemis gan-

lagebis siRrmezე aRwevs 7-10C. mkveTri acivebis Sem-
TxvevaSi wvenTa moZraoba wydeba, xolo xangrZlivi daT-
bobis Semdeg ganaxldeba. savegetacio periodSi, vazi ji-
Sebis mixedviT moiTxovs haeris saSualo dReRamuri tem-

peraturis 10C-is zeviT aqtiur temperaturaTa jams 

2500-3500C da mets (saadreo jiSi 2500C, saSualo - 

2900C, sagviano - 3500C). zedmeti tenianoba vazisaTvis 
mavnebelia. kargi ganaTebulobisa da normaluri siTbos 
pirobebSi vazis nayofebSi Saqrianoba imatebs, xolo sim-

Jave mcirdeba. gazafxulze, wayinvebis SemTxvevaSi -1C 
temperaturze ziandeba axalgazrda foTlebi da nazardi 
ylortebi. Semodgomaze, vazis kulturam Tu kargad gaia-
ra gamowrTobis stadia, SeiZleba gauZlos xanmokle yin-

vebs -18, -20C da naklebs, xolo xangrZlivi yinvebisas -

20, -22C temperaturaze iRupeba erTwliani nazardebi, 

ufro dabali temperaturis dros -23, -24C gardauvalia 
vazis mravalwliani nargaobis daRupva. vazisaTvis uke-
Tesia qviSnari da Tixnari tipis niadagebi, romlebic mdi-
daria organuli nivTierebebiT. 

alubali - siTbos naklebad momTxovnia. yvavilobas 

iwyebs 9-10C temperaturis pirobebSi. nayofis simwifi-

saTvis 10C-is zeviT saWiroa 1400-1600C aqtiur tempe-
raturaTa jami. niadagis tenisadmi alubali zomieri 
moTxovnilebiT gamoirCeva. misi yvavilebi sakmaod 
mgrZnobiarea gazafxulis wayinvebisadmi da SeiZleba da-

ziandes -2, -4C temperaturaze. jiSebis mixedviT, alub-

lis yinvagamZleoba meryeobs -25, -30C temperaturis 
farglebSi. igi kargad viTardeba qviSnar, msubuq da Tix-
nar niadagebze. 
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qliavi - siTbos zomierad momTxovnia. vegetacias iw-

yebs 6-7C temperaturaze, yvavilobas - 8-9C. savegeta-
cio periodSi nayofebis momwifebisaTvis saWiroa 1800-

2000C aqtiur temperaturaTa jami. gazafxulis wayin-

vebs -3, -5C SeuZlia daazianos qliavis axalgazrda foT-
lebi da yvavilebi. mcenaris yinvagamZleoba damokidebu-

lia mis jiSebze da meryeobs -30, -40C temperaturis far-
glebSi. igi niadagur pirobebs gansakuTrebul moTxovnas 
ar uyenebs, SeiZleba normalurad ganviTardes qviSnar, 
aliviur, msubuqi Tixnari tipis niadagebze. 

bali - sakmaod siTbos moyvarulia da garkveul moT-
xovnas uyenebs haeris SefardebiT tenianobas. vegetacias 

iwyebs 7-8C haeris saSualo dReRamur temperaturaze. 
nayofis simwife jiSebis mixedviT meryeobs da saWiroa 

aqtiur temperaturaTa jami 10C-is zeviT 1200-1500C. 
bali zomier moTxovnas uyenebs niadagis tens. xangrZli-
vi, Warbi tenianoba uaryofiT gavlenas axdens zrda-gan-
viTarebaze da nayofebis formirebaze. iwvevs foTlebis, 
aseve, axalgazrda nayofebis simwifemde SeyviTlebas da 

Camocvenas. gazafxulze wayinvebis -2, -4C temperatura 
Zlier azianebs mocemuli kulturebis yvavilebs. mcena-

re SeiZleba daziandes -30C da dabla. bali mosavals iZ-
leva TiTqmis yvela tipis niadagebze. 

kakali - siTbos moyvarulia. aqtiur temperaturaTa 

jami 10C-is zeviT saWiroa 2600-3400C, naleqebis raode-
noba - 270-540 mm, savegetacio periodis xangrZlivobaa 
160-190 dRe. maRalxarisxovani nayofebi miiReba im xeebi-
dan, romlebic gaSenebulia 500-1000 m simaRlemde zRvis 
donidan. aRniSnul simaRleze ufro maRla, nayofebidan 
zeTis gamosavlianobis procenti ecema. kaklis mcenare 

yinvagamZlea, misi dazianeba SesaZlebelia -28, -30C da 
dabla. kaklis mcenarisaTvis araxelsayrelia Zlier dam-
laSebuli da daWaobebuli niadagebi. zrda-ganviTareba 
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kargad mimdinareobs karbonatul da sust tute Savmiwa 
niadagebze, agreTve aluviur-Tixnar niadagebze. 

nuSi - gvalvagamZlea. vegetacias iwyebs adre, amitom 
xSirad ziandeba wayinvebisagan. savegetacio periodis 
xangrZlivoba Seadgens 137-152 dRes. mocemul periodSi 

aqtiur temperaturaTa jams moiTxovs 2600-2800C, nale-
qebis raodenobas - 300-350 mm. yvavilobis periodSi nuSis-
Tvis Zalze saxifaToa wayinvebi. yvavilebma SeiZleba ga-

uZlos -3, -4C temperaturas, magram -0.5C damRupvelia 
axalgazrda naskvebisaTvis. nuSis kultura Zlier zian-

deba -25C dabla. cudad an sruliad ver egueba mJave da 
damlaSebul niadagebs. zrda-ganviTareba kargad mimdina-
reobs qviSnar, neSompala-karbonatul, Savmiwa da alivi-
ur niadagebze. 

subtropikuli xurma - tipiuri subtropikuli klima-
tis moyvaruli mcenarea. kvirtebis gaxsnidan yvavilo-

bamde 10C-is zeviT moiTxovs 700-900C aqtiur tempera-

turaTa jams, yvavilobidan simwifemde - 3200-3600C. yin-

vebisagan -18, -19C temperaturaze SeiZleba daziandes 

erTwliani nazardebi, xolo -22, -25C temperatura war-
moadgens misTvis kritikuls. naleqebis raodenoba wlis 
ganmavlobaSi esaWiroeba 900-1200 mm, Tumca normalurad 
viTardeba 500-800 mm naleqebis SemTxvevaSic. mocemuli 
kulturisTvis mavnebelia Zlieri qarebi. niadagur piro-
bebs did moTxovnas ar uyenebs. karg mosavals iZleva 
TiTqmis yvela tipis niadagze, magram misTvis xelsayre-
lia msubuqi Tixnari, teniani, neSompaliT mdidari niada-
gebi. 

gargari - siTbos momTxovnia. vegetacias iwyebs 5-6C 

temperaturaze, yvavilobs - 7-8C. savegetacio periodSi 

nayofebis momwifebisaTvis 10C-is zeviT moiTxovs aqti-

ur temperaturaTa jams 1400-1600C. gazafxulis wayinve-

bisagan -3,  -4C temperaturaze SeiZleba dauziandes yva-

vilebi, xolo -1, -2C axalgazrda naskvebi. aRniSnuli 
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kultura yinvebisadmi sakmaod gamZlea, gamowrTobil 

mcenares SeuZlia gadaitanos -24, -26C temperatura, xo-

lo -30C qvemoT ziandeba. igi gvalvagamZlea, sinaTlis 
gansakuTrebiT momTxovnia, amitom misTvis xelsayrelia 
kargad ganaTebuli samxreTis da samxreT-dasavleTis 
ferdobebi. gargari normalurad viTardeba sxvadasxva 
tipis niadagebze, mxolod ver egueba niadagis Warb tens 
da gruntis wylebs 1 metrze maRla. 

atami - siTbos gansakuTrebiT momTxovnia. vegetacias 

iwyebs 6-7C temperaturaze, yvavilobas - 8-9C. nayofe-

bis momwifebisaTvis 10C-is zeviT saWiro aqtiur tempe-

raturaTa jamia 2000-2200C. atmis yvavilebi wayinvebisa-

gan ziandeba -4, -5C  temperaturaze, xolo naskvebi zian-

deba -1,-2C. aRniSnuli kultura unda gaSendes im teri-

toriebze, sadac yinvebi ar aris -23, -25C temperaturis 
qvemoT. misi fesvTa sistema SesaZlebelia daziandes -12, -

14C temperaturaze. atami niadagebis mimarT ar aris mom-
Txovni, Tumca misTvis xelsayrelia neSompala, msubuqi 
Tixnari, wyalgamtari niadagebi. advilad itans xanmokle 
gvalvebs, ver egueba Warb tenianobas. garkveul upirate-
sobas aniWebs sinaTlis faqtors. 

Savi mocxari - siTbos mcired momTxovnia. savegeta-

cio periodSi 10C-is zeviT saWiroebs 1000-1200C aqti-
ur temperaturaTa jams. Savi mocxaris zrda-ganviTare-

bis optimaluri temperaturebia 17-18C. igi sakmaod yin-

vagamZlea, damakmayofileblad itans -30, -35C tempera-

turas. mcenaris fesvTa sistema -15, -16C  temperatura-
ze ar ziandeba. Savi mocxaris kultura kargad viTardeba 
da iZleva xarisxovan, sakmaod maRal mosavals mTian da 
maRalmTian pirobebSi. 
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15.8  citrusovani kulturebi 
 

limoni, forToxali, mandarini - teniani subtropiku-
li klimatis tipiuri warmomadgenlebia da moiTxoven 
gansakuTrebul siTbos raodenobas. vegetacias iwyeben 

haeris saSualo dReRamuri temperaturis 10-11C, yvavi-

loba aRiniSneba 16-18C da grZeldeba 15-20 dRe. mcenare-

Ta fesvTa sistema ganviTarebas iwyebs 11-12C tempera-
turaze. nayofebi zrdas iwyebs yvavilobis damTavrebi-
dan da intensiurad 2 Tvemde izrdebian, Semdgomi zrdis 
procesi TandaTanobiT neldeba da simwifis periodis 
dadgomisas wydeba. nayofebis zrda damokidebulia hae-
ris saSualo temperaturasa da niadagis optimalur te-
nianobaze. mocemuli kulturebis zrdisTvis xelsayre-

lia 22-23C temperatura. 
savegetacio periodSi fazebs Soris, kerZod, kvirte-

bis gaxsnidan yvavilobamde aqtiur temperaturaTa jams 

dReRamuri haeris temperaturis 10C-is zeviT limoni - 
`axalqarTuli”, forToxali - `vaSington-naveli” da man-

darini - `unSiu” moiTxoven 400-560C, yvavilobidan sim-

wifemde - 3500-3700C temperaturas. naleqebis raodeno-
ba yvavilobidan simwifemde Seadgens 1100-1750 mm. aRniS-
nul kulturebs axasiaTebs susti yinvagamZleoba. nayo-

febi ziandeba -1,-2C temperaturaze. limonis kultura 

yinvebisagan iRupeba -8, -9C, forToxali -10, -11C, manda-

rini -11, -12C temperaturaze. 
citrusovani kulturebi normalurad viTardebian 

da iZlevian karg mosavals sakmaod Rrma da sakvebi ele-
mentebiT mdidar niadagebze. dasavleT saqarTvelos Savi 
zRvis sanapiro zolSi aRniSnuli kulturebi gaSenebu-
lia ewer, neSompala-karbonatul, wiTelmiwa niadagebze. 
mocemuli kulturebisaTvis araxelsayrelia Warbtenia-
ni, Zlier tutiani da qviSiani niadagebi. xelsayrelia sam-
xreTis, samxreT-dasavleTis da samxreT-aRmosavleTis 
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ferdobebi. gasaTvaliswinebelia, rom mcenareebi dacu-
li unda iyos Zlieri qarebis moqmedebisagan, qarsafari 
zolebis mowyobiT. 

 
 

15.9  vazis kultura 
 

 vazi - zomierad Tbili klimatis mcenarea. misi vizua-
luri cvlilebebis dawyebamde (kvirtebis daberva, gaSla) 
adgili aqvs masSi mimdinare sxvadasxva fiziologiur 
procesebs. aRniSnulis SesamCnevi simptomia wvenTa moZ-
raobis dasawyisi (`vazis tirili~) rac iTvleba vazis ve-
getaciis dasawyisad. vazSi wvenTa (`vazis tirili~) moZ-
raobis dasawyisi ukavSirdeba amindis anu agrometeoro-
logiur pirobebs, kerZod, temperaturas. aRniSnuli 
procesi iwyeba haeris saSualo dReRamuri temperaturis 

10C-is zeviT gadasvlisas niadagis temperaturis 8-9C-
is pirobebSi. vazis wvenTa moZraoba msubuq niadagebze 
SeiZleba ufro adrec daiwyos, radgan igi ufro adre 
Tbeba. gamTbari niadagis pirobebSi dawyebuli wvenTa 
moZraoba, SeiZleba im SemTxvevaSic gagrZeldes, roca 

temperatura 0C-mde daiwevs, Tumca es pirobebi xan-
grZlivi ar unda aRmoCndes. 
 saqarTvelos teritoriaze vazis kvirtebis gaSla iw-

yeba haeris saSualo dReRamuri temperaturis 10C-is ze-
viT gadasvlidan 8-16 dRis Semdeg. mocemuli periodi ic-
vleba vertikaluri zonalobis mixedviT, rasac ganapi-
robebs haeris temperaturis cvlileba. vazis yvavilobis 
periods gansazRvravs amindis pirobebi da igi SeiZleba 
gagrZeldes 10-15 dRemde. yvavilobisaTvis xelsayrelia 

18-20C temperatura. dasavleT saqarTveloSi yvaviloba 
aRiniSneba maisis bolos, xolo aRmosavleT saqarTvelo-
Si ivnisis pirvel dekadaSi. yvavilobis dasrulebis Sem-
deg iwyeba marcvlis gamonaskva. es periodi dasavleT sa-
qarTvelos pirobebisaTvis saSualod ivnisis pirvel na-
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xevarSi iwyeba, xolo aRmosavleT saqarTveloSi - ivnisis 
bolos. am fenologiuri fazis xangrZlivoba 45-dRidan 
80 dRemde grZeldeba. gamonaskvidan simwifis fenologi-
uri fazis dawyebamde aqtiur temperaturaTa jami vazis 

saadreo jiSebisaTvis Seadgens 1200-1400C, saSualo sim-

wifis jiSebisaTvis - 1400-1600C, xolo sagvianosaTvis 

1600-1800C da mets. 
 klimaturi da da amindis pirobebi mniSvnelovnad gan-
sazRvraven yvavilobis dasasruli - simwifis fazaTaSo-
ris periodis xangrZlivobas. amindis araxelsayreli pi-
robebis gamo, calkeul wlebSi vazis yvavilobis da nayo-
febis momwifebis vadebi xangrZlivdeba. yvavilobis peri-
odSi agroteqnikuri vadebiT dadgenili TariRebi, ram-
denadme SeiZleba gadaiwios, xolo nayofebis momwifeba 
gagrZeldes gvian Semodgomamde, rac didi albaTobiT ga-
moiwvevs mosavlis gvian aRebas.   
 
 

15.10   Cais kultura 
 

Cais kultura - gansakuTrebul moTxovnas uyenebs 
siTbos, tenianobas, sinaTles da sxva. savegetacio peri-
odSi Cais kulturis moTxovnileba siTbosadmi ganisaz-
Rvreba temperaturaTa jamiT, romelic saWiroa norma-
luri vegetaciisaTvis. Cais kultura vegetacias iwyebs 

10C-ze zeviT haeris saSualo dReRamuri temperaturis 
dadgomidan da wyvets mas aRniSnuli temperaturis dab-
la. 

Cai normaluri zrda-ganviTarebisaTvis moiTxovs 

3200C da met aqtiur temperaturaTa jams. haeris tempe-

raturis 22-24C SemTxvevaSi, mocemuli kulturisaTvis 
normalurad SeiZleba CaiTvalos erTi Tvis ganmavlobaSi 
100-120 mm naleqebi, romlis dros hidroTermuli koefi-
cienti Seadgens 1.5-1.7.  
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Cais kulturis maRali produqtiulobisaTvis opti-
maluria 80% tenianoba. didi moTxovna tenianobaze imiT 
aixsneba, rom igi warmoqmnis naz duyebs, romlebic zrdi-
saTvis moiTxoven Zalze didi raodenobiT wyals. Cais 
kultura niadagis xangrZliv Warb tenianobas ver egueba, 
radgan aseTi pirobebisas niadagSi iqmneba haeris ukmari-
soba, ris Sedegad fesvTa sistema ver viTardeba da zog-
jer iRupeba. igi, gansakuTrebul moTxovnas uyenebs hae-
ris fardobiT tenianobas, romelsac duyebis normaluri 
zrda-ganviTarebisaTvis saWiroebs 75-80% da mets. 

Cais kulturisaTvis kritikul temperaturas warmo-

adgens -18, -19C. Rrma Tovlis saburvelis (20-40 sm da me-

ti) qveS SeiZleba dauzianeblad gadaitanos -23, -25C 
temperaturebi. igi sakmaod mgrZnobiarea niadagis reaq-
ciisadmi. normalurad viTardeba mJave niadagebze (ewe-

ri, yviTeli, wiTelmiwa tipis), romelTa pH Seadgens 4.7-
5.3, Zalze cudad izrdeba tute da kirian niadagebze. 

 
 

 kiTxvebi TviTSemowmebisaTvis 

 

1. rogoria ZiriTadi sasoflo-sameurneo kulturebis 
agrometeorologiuri da agroklimaturi pirobebi-
sadmi moTxovnileba? 
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