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S e s a v a l i 

 
bunebrivi resursebis maqsimalurad da efeqturad 

gamoyenebisaTvis gadamwyveti mniSvneloba eniWeba kli-
maturi da amindis meteorologiuri faqtorebis ga-
movlenas. sasoflo-sameurneo kulturebis biologi-
ur TaviseburebaTa mecnierulad dasabuTebuli Ses-
wavla, maTi agroklimaturi faqtorebisadmi moTxovni-
lebis gaTvaliswinebiT warmoadgens agrometeorolo-
giis ZiriTad mizans. aRniSnulidan gamomdinare, agro-
meteorologia swavlobs klimats da aminds soflis me-
urneobis praqtikuli moTxovnilebis gaTvalisinebiT, 
romelsac ar Seiswavlis soflis meurneobis mecniere-
bis arcerTi sxva dargi. 

unda aRiniSnos, rom bolo ori aTeuli wlis winaT 
gamocemuli “agrometeorologiis” saleqcio kursis 
(avtorebi: g.melaZe, e.gogliZe) Semdeg winamdebare sa-
xelmZRvanelos gamocema, gadamuSavebuli da ganaxle-
buli saxiT pirveli mcdelobaa.  

winamdebare saxelmZRvaneloSi srulyofiladaa 
warmodgenili agrometeorologiuri procesebis 
kvlevis Tanamedrove meTodebi, tyis klimati, garemos 
gaWuWyianebis, klimatis globaluri daTbobis aspeqte-
bi da a.S. 

klimatis ZiriTadi faqtorebi: sinaTle, siTbo, wya-
li — ganapirobebs sasoflo-sameurneo kulturaTa 
zrda-ganviTarebas da mosavalis xarisxs. es faqtorebi 
gansazRvraven maTi gavrcelebis geografias, agroteq-
nikuri RonisZiebebis Catarebas mosavlianobis gaz-
rdis mizniT. aRniSnuli faqtorebi, warmoadgens xan-
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grZlivi periodis ganmavlobaSi geografiuli mdebare-
obiT Camoyalibebul kompleqss. 

soflis meurneobaSi, miwaTmoqmedebis maRali kul-
turis fonze mniSvnelovania amindis pirobebi, rome-
lic troposferos qveda fenebSi fizikuri procesebis 
erTobliobas qmnis. amindis erTidaigive faqtorebi 
mcenareTa vegetaciis sxvadasxva fazaSi gansxvavebul 
gavlenas axdens, amitom aucilebelia am faqtorebis 
mimarT mcenareTa damokidebulebis Seswavla. 

saSiSi meteorologiuri movlenebi: setyva, wayinve-
bi, gvalvebi, Zlieri qarebi da a.S. mniSvnelovan zians 
ayenebs soflis meurneobas, amitom am movlenebis wina-
aRmdeg brZolis meTodebis SemuSavebisaTvis saWiroa 
maTi gaTvaliswineba da rekomendaciebis SemuSaveba. sa-
Tanado mecnieruli codnis da gamocdilebis safuZ-
velze Sesalebelia garemo faqtorebze moqmedeba da 
maT winaaRmdeg Semarbilebeli RonisZiebebis gatareba, 
rac gamoixateba mikroklimaturi pirobebis SeqmnaSi 
(kerZod, morwyviTi da melioraciuli RonisZiebebis 
gatareba, daWaobebuli niadagebis amoSroba, qarsafari 
zolebis gaSeneba da sxva). mTeli rigi agroteqnikuri 
RonisZiebebis Catareba, mosavlianobis amaRlebis miz-
niT damokidebulia arsebuli teritoriis klimatze da 
amindis pirobebze, amitom klimats, mcenares da nia-
dags Soris mWidro kavSiri ganxiluli unda iyos mTli-
anobaSi. amrigad, klimaturi da amindis pirobebis mec-
nieruli Sefaseba sasoflo-sameurneo produqciis 
warmoebis zrdis erT-erTi saSualebaa. 

unda aRiniSnos, rom klimatis Seswavlas didi mniS-
vneloba aqvs, rogorc soflis aseve satyeo meurneobi-
saTvis, radgan misi gaTvaliswinebis gareSe mcenareTa 
geografiuli gavrceleba naklebad SesaZlebelia. ga-
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remos abioturi faqtorebi mniSvnelovnad uwyobs xels 
tyis ganviTarebas. tyeebi gansakuTrebiT mTagorian 
qveynebSi aregulireben klimats da mikroklimats. tyi-
an adgilebSi Seqmnili zomieri mikroklimati mniSvne-
lovnad gansxvavdeba velis klimatisagan. meteorolo-
giuri elementebis cvalebadobac tyis pirobebSi nak-
lebia, rac dadebiTi movlenaa da vrceldeba mis mimde-
bare teritoriebzec. 

soflis meurneobis mdgradi ganviTarebisaTvis 
mniSvnelovania teritoriis agroklimaturi daraione-
ba, agreTve agrometeorologiuri prognozi, romelic 
soflis meurneobis momsaxureobis erT-erT ZiriTad 
saxes warmoadgens. igi saSualebas iZleva efeqturad 
gamoviyenoT xelsayreli agroklimaturi pirobebi, da-
vicvaT mcenareebi saSiSi meteorologiuri movlenebi-
sagan da a.S. 

ukanasknel wlebSi antropogenuri zemoqmedebis 

Sedegad atmosferoSi naxSirorJangis (CO2) gaormageba 
(mkvlevarTa azriT 2030-2050 wlisaTvis) gamoiwvevs ha-

eris temperaturis 2-3°-iT momatebas, rasac SeiZleba 
moyves sxvadasxva raionebis ganeduri ganlagebis da sa-
boloo jamSi klimatis cvlileba. aRniSnuli cvlileba 
Seqmnis warmoebis sruliad gansxvavebul sistemas sof-
lis meurneobaSi. klimatis mosalodnel cvlilebasTan 
dakavSirebiT gardauval pirobas warmoadgens, am 
cvlilebis reJimis gaTvaliwineba. aqedan gamomdinare, 
unda dazustdes sasoflo-sameurneo kulturebis gav-
rcelebis zonebi da Setanili iqnas saTanado cvlile-
bebi. 

winamdebare saxelmZRvanelo miznad isaxavs klima-
turi da amindis pirobebis efeqturad gamoyenebis Ses-
wavlas, rac ganapirobebs mcenareTa zrda-ganviTarebas 
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da mosavlis formirebas. agrometeorologiis Seswav-
la soflis meurneobis momaval specialistebs daexma-
reba klimatisa da amindis pirobebis racionalurad ga-
moyenebaSi, uamindobis winaaRmdeg aqtiur brZolaSi.  
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T a v i I 

 

agrometeorologia, rogorc soflis  

meurneobis  

mecnierebis dargi 

 
1.1. agrometeorologiis sagani, kvlevis meTodebi da 

ZiriTadi amocanebi. 
 

agrometeorologia anu sasoflo-sameurneo meteo-
rologia aris mecniereba, romelic Seiswavlis meteo-
rologiur, klimatur da hidrologiur pirobebs sof-
lis meurneobis warmoebis procesebTan da obieqtebTan 
urTierTobaSi. igi Seiqmna me-XIX saukunis bolos. 

agrometeorologia geografiuli xasiaTis mecnie-
rebaa, radgan misi Seswavlis sagani klimati da amindia. 
igi mWidro kavSirSia soflis meurneobis sxvadasxva 
dargebTan. i.Cirkovi amis Sesaxeb aRniSnavs, rom ”agro-
meteorogia swavlobs klimats da aminds soflis meur-
neobis amocanebisaTvis, rac ar Seiswavleba arcerTi 
sxva soflis meurneobis mecnierebis mier.” maSasadame, 
agrometeorologia mowodebulia Seiswavlos klimati 
da amindi soflis meurneobis praqtikuli moTxovnile-
bis mixedviT. 

agrometeorologiis ZiriTad mizans warmoadgens, 
xeli Seuwyos soflis meurneobas amindisa da klimatu-
ri pirobebis racionalurad gamoyenebaSi, maRali da 
xarisxiani mosavlis misaRebad, agreTve maRalproduq-
tiuli mecxoveleobis gansaviTareblad. 

agrometeorologia iZleva klimatisa da amindis 
gavlenis dasabuTebas sasoflo-sameurneo kulture-
bis zrdaze, ganviTarebaze da mosavlis produqtiulo-
baze, amuSavebs meteorologiuri faqtorebis araxel-
sayrel movlenebTan brZolis mecnierul meTodebs, 
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awarmoebs sasoflo-sameurneo kulturebis agrokli-
matur daraionebas, amindis sxvadasxva pirobebisaTvis 
iZleva rekomendaciebs agroteqnikis Catarebis uzrun-
velsayofad da sxva. 

agrometeorologia kavSirSia meteorologiasTan, 
klimatologiasTan, hidrologiasTan da sxva mecniere-
bebTan. 

meteorologia, Seiswavlis atmosferos fizikur 
Tvisebebs da movlenebs, romlebic atmosferoSi mimdi-
nareoben. mas atmosferos fizikasac uwodeben. 

klimatologia, swavlobs klimatwarmomqmnel pro-
cesebs da atarebs sxvadasxva raionebis da qveynebis 
klimaturi pirobebis aRweras. 

mikroklimatologia anu dedamiwis zedapiris hae-
ris fenis fizika, swavlobs aRniSnul fenaSi mimdinare 
procesebsa da movlenebs. 

sinoptikuri meteorologia, Seiswavlis atmosfe-
roSi mimdinare procesebs amindis prognozebis meTo-
debis SemuSavebis mizniT, xolo dinamiuri meteoro-
logia atarebs atmosferos dinamikis Teoriul gamok-
vlevebs. 

satyeo meteorologia, Seiswavlis amindisa da kli-
matis gavlenas tyeebze, maT zrdaze, ganviTarebaze 
produqtiulobaze da piriqiT, tyis gavlenas klimatsa 
da amindze. satyeo meteorologiis ZiriTad mizans 
warmoadgens, xeli Seuwyos satyeo meurneobas amindisa 
da klimaturi pirobebis racionalurad gamoyenebaSi.
 satyeo meteorologia iZleva klimatisa da amin-
dis gavlenis dasabuTebas mcenareebis zrdaze, ganvi-
Tarebaze da mosavlis produqtiulobaze, amuSavebs me-
teorologiuri faqtorebis araxelsayrel movleneb-
Tan brZolis mecnierul meTodebs, awarmoebs kultu-
rebis agroklimatur daraionebas. 

agrometeorologia mWidro kavSirSia agreTve fi-
zikasTan, geografiasTan (radgan agrometeorologiu-
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ri movlenebi Seiswavleba geofrafiul da fizikur as-
peqtebSi), igi Tavis kvlevis meTodebTan akavSirebs fi-
zikis, maTematikis, biologiis, niadagmcodneoba-agro-
qimiis, melioraciis da sxva soflis meurneobis darge-
bis kvlevis zogierT meTodebs. 

sasoflo-sameurneo kulturebis meteorologiuri 
faqtorebisadmi moTxovnilebis dasadgenad agromete-
orlogiaSi gamoiyeneba rigi sakuTari kvlevis meTode-
bi:  

1. paraleluri anu erTdrouli dakvirvebis meTo-
di. misi arsi imaSi mdgomareobs, rom erTdroulad mim-
dinareobs dakvirvebebi, erTis mxriv meteorologiuri 
elementebis cvlilebebze da mdgomareobaze (haeris 
temperatura, naleqebi, niadagis tenianoba, mzis radia-
cia da sxva), meores mxriv sasoflo-sameurneo kultu-
rebis zrda-ganviTarebaze da maT mdgomareobaze. aR-
niSnuli meTodi saSualebas iZleva davadginoT kavSiri 
amindis pirobebsa da kulturebis zrda-ganviTarebas 
da mosavals Soris. agrometeorologiuri kvlevis es 
meTodi ekuTvnis p.brounovs. is farTod gamoiyeneba 
msoflios sxvadasxva qveynebSi da warmoadgens agrome-
teorologiuri gamokvlevebis erT-erT mniSvnelovan 
meTods. 

2. Tesvis geografiuli meTodi. igi iTvaliswinebs 
erTi da igive jiSis da saxeobis mcenareebze parale-
lur dakvirvebebs (garemo faqtorebze da mcenareeb-
ze), mxolod sxvadasxva geografiul punqtebSi. moce-
muli punqtebi unda gansxvavdebodes erTmaneTisagan 
klimaturi pirobebiT, raTa Sesaswavli mcenareebi im-
yofebodes sxvadasxva meteorologiuri pirobebis gav-
lenis qveS. aRniSnuli meTodis saSualebiT SegviZlia 
mcire droSi SeviswavloT amindis pirobebis gavlena 
sakvlevi kulturebis zrdaze, ganviTarebasa da mosa-
valze. 



 10

3. Tesvis vadebis gaxSirebuli meTodi. misi arsi ima-
Si mdgomareobs, rom mcenaris Tesli iTeseba sxvadas-
xva vadebSi da amindis pirobebSi erTi da igive adgil-
ze. vegetaciis periodSi Sesaswavli kulturebi iTese-
ba yovel 5-10 dReSi. aseTi meTodiT daTesili mcenare-
ebi viTardebian sxvadasxva meteorologiur pirobebSi. 
magaliTad, gazafxulze adre vadebSi naTesebs pirveli 
fazis ganviTareba uxdebaT haeris da niadagis dabali 
temperaturebis SemTxvevaSi, xolo gvian daTesil va-
debSi, es fazebi mimdinareobs ufro Tbili da mSrali 
amindis pirobebSi. ase, rom erTi wlis ganviTarebaSi iq-
neba 5-10 da meti sxvadasxva variantebis amindis kom-
pleqsi, romelTa moqmedebis qveS viTardeba sacdeli 
mcenaris esa Tu is faza, rac saSualebas iZleva Zalze 
mokle droSi gamovavlinoT meteorologiur faqtor-
Ta kompleqsis gavlena mcenareebze misi ganviTarebis 
sxvadasxva fazebSi. es meTodi mniSvnelovnad aCqarebs 
mcenaris mdgradobis Seswavlas amindis araxelsayreli 
movlenebisadmi da migvaniSnebs, romel periodSia misi 
TesvisaTvis optimaluri vadebi, rac gaTvaliswinebu-
li unda iyos soflis meurneobis specialistebis mier.  

4. savele-eqsperimentaluri meTodi. am meTodis ga-
moyenebis dros savele cdebSi icvleba mcenareebis 
zrda-ganviTarebis agrometeorologiuri pirobebi 
(regulirdeba cdis programis mixedviT niadagis tem-
peratura, tenianoba da sxva). 

5. gazomvebis distanciuri meTodi. am meTodis ga-
moyenebisas SveulmfrenebiT, TviTmfrinavebiT da Ta-
namgzavrebiT, did farTobebze ganisazRvreba sasof-
lo-sameurneo kulturebis mdgomareoba (fazebi, mo-
savlis aRebis vadebi da sxva), niadagis tenianoba, siT-
buri reJimi da a.S. 

6. fitotronis meTodi. am meTodis saSualebiT xe-
lovnuri klmatis kameraSi winaswar dasaxuli miznis 
mixedviT, qmnian sxvadasxva meteorologiuri pirobe-
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bis SeTanawyobas da ikvleven maT gavlenas mcenareze, 
misi ganviTarebis sxvadasxva periodSi. 

7. matematikuri statistikis meTodi. mocemuli me-
Todis daxmarebiT maxasiaTeblebis mravalwliur dak-
virvebaTa masalebs adareben rigi xangrZlivi wlebis 
meteorologiur faqtorebs da amyareban maT kavSirs 
amindis pirobebTan. 

8. maTematikuri modelirebis meTodi. igi mdgoma-
rebs maTematikuri modelis agebaSi, romlis aparatis 
gamoyenebiT, SeiZleba aRvweroT agrometeorologiu-
ri pirobebis gavlena mcenareebis zrdaze, ganviTareba-
ze da maT mosavlianobaze. 

aRniSnuli agrometeorologiuri meTodebi saSua-
lebas gvaZlevs gaviTvaliswinoT mcenareebis moTxov-
nileba garemo faqtorebisadmi da saWiroebis SemTxve-
vaSi SevqmnaT optimaluri ganviTarebis pirobebi maRa-
li produqtiulobisaTvis. 

agrometeorologiis ZiriTadi amocanebi. agrome-
teorologiuri pirobebis Seswavlisas iTvaliwineben 
sasoflo-sameurneo kulturebisadmi da mecxoveleo-
bisadmi moTxovnilebas, niadagis Taviseburebas, agro-
teqnikas da a.S. am pirobebis gaTvaliswineba saSualebas 
gvaZlevs davadginoT ama Tu im raionis meteorologi-
uri, klimaturi da hidrologiuri faqtorebi, Tu ram-
denad Seesabamebian miTiTebul moTxovnebs, agreTve 
ganvsazRvroT amindis movlenebis mavne moqmedebis xi-
risxi soflis meurneobisaTvis (gvalva, wayinvebi, Zli-
eri yinvebi, yinulis qerqi, Zlieri qari da sxva). 

agrometeorologiuri pirobebis daxasiaTeba saSu-
alebas iZleva gamovavlinoT zemoqmedebis yvelaze 
efeqturi meTodebi da RonisZiebebi siTbos reJimze, 
tenze da sxva, mocemul raionSi soflis meurneobis 
warmoebis xelsayreli pirobebis Sesaqmnelad.  

agrometeorologiis ZiriTadi amocanebia: 
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1. soflis meurneobis warmoebisaTvis aqtiuri ze-
moqmedebis meTodebis SemuSaveba klimatisa da amindis 
mavne gavlenis Sesasusteblad an Tavidan asacileblad, 
rac xels uwyobs adamians Sromis nayofierebis amaRle-
baSi. 

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

3. meteorologiuri faqtorebis gavlenis raode-
nobriv SefasebaTa meTodebis damuSaveba - mcenareebis, 
cxovelebis ganviTarebaze, maT mdgomareobasa da pro-
duqtiulobaze, agreTve sasoflo-sameurneo kultu-
rebis daavadebaTa da mavneblebTa gavrcelebaze. 

4. sasoflo-sameurneo kulturebis racionalurad 
gaSenebis dasabuTeba, klimatisa da amindis pirobebis 
maqsimalurad gamoyenebis mizniT. 

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

6. diferencirebuli agroteqnikuri RonisZiebebis 
Catarebis agroklmaturi da amindis pirobebis dasabu-
Teba (organuli da mineraluri sasuqebis Setana, niada-
gis damuSaveba, gasxvla, sasoflo-sameurneo manqana-
iaraRebis gamoyeneba da sxva).  

7. sasoflo-sameurneo kulturebis ZiriTadi faze-
bis ganviTarebis da mosavlis agrometeorologiuri 
prognozebis meTodebis damuSaveba. 

aRniSnuli amocanebis gadaWrisaTvis agrometeo-
rologia Seiswavlis moTxovnilebebs meteorologiu-
ri faqtorebisadmi da amuSavebs agrometeorologiur 
maCveneblebs, amyarebs raodenobriv kavSirs meteoro-
logiur faqtorebsa da kulturebis biologiur moT-
xovnilebas Soris, romelic saSualebas iZleva gamovi-
yenoT meteorologiuri da klimaturi monacemebi, 
klimatisa da amindis xelsayreli pirobebis xarisxob-
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rivi SefasebisaTvis, sasoflo-sameurneo kulturebis 
zrdis, ganviTarebis da mosavlis gasadideblad. 

maSasadame, agrometeorologiuri amocanebi mniS-
vnelovania da ganisazRvreba soflis meurneobis moT-
xovnilebebidan. 
 
 

1.2. ZiriTadi meteorologiuri elementebi 
 

mocemul punqtSi da calkeul momentebSi amindi xa-
siaTdeba meteorologiuri elementebis erToblio-
biT. meteorologiur elementebs uwodeben haeris 
mdgomareobis sxvadasxva xasiaTs da atmosferos zogi-
erT procesebs. ZiriTad meteorologiur elementebs 
miekuTvnebian: haeris da niadagis temperatura, atmos-
feruli wneva, haeris tenianoba, Rrublebi, atmosfe-
ruli naleqebi, mzis radiacia, qari da sxva. meteoro-
logiuri elementebis mniSvneloba drois garkveul pe-
riodSi xasiaTdeba meteorologiuri pirobebiT (amin-
dis pirobebi). 

meteorologiuri elementebi sxvadasxva mniSvne-
lobis gavlenas axdenen mcenareebis zrda-ganviTareba-
sa da mosavlianobaze, agreTve cxovelebis mdgomareo-
baze da produqtiulobaze. aRniSnuli elementebi war-
moadgenen meteorologiur faqtorebs, romlebic mo-
cemul droSi maTi urTierTSeTanawyobis procesSi aya-
libeben garkveul agrometeorologiur pirobebs, ro-
melsac agrometeorologia Seiswavlis. rac Seexeba ag-
roklimatur pirobebs, igi aris mocemuli adgilis ag-
rometeorologiuri pirobebis mravalwliuri daxasia-
Teba. 

meteorologiuri elementebi cvalebadia drosa da 
sivrceSi, amitom maTze dakvirvebebi tardeba regula-
rulad, RRe-RameSi erTi programis mixedviT, erTi ti-
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pis mqone xelsawyo-iaraRebis saSualebiT mravalric-
xovan punqtebze (sadgurebi, saguSagoebi). aseTi pun-
qtebis saerTo ricxvi, romlebic ewevian dakvirvebebs, 
mTel msoflioSi mravali aTasia. Tavisi xasiaTis mi-
xedviT sadgurTa qseli iyofa_meteorologiur, hid-
rologiur, agrometeorologiur, aerologiur da sxva 
sadgurebad. 

agrometeorologiis sadgurebisa da saguSagoebis 
qselTa ZiriTadi daniSnulebaa: dakvirvebaTa Catareba 
meteorologiur pirobebze regularuli informaciis 
mizniT da maTi gavlena mcenareebsa da savele samuSao-
ebze, fenologiaze; Setyobineba soflis meurneobisaT-
vis saSiSi movlenebis Sesaxeb.  

sadgurebze, meteorologiur elementebze dakvir-
vebebi tardeba ramdenjerme dRe-RameSi. magaliTad iq, 
sadac Seiswavlian klimats, dakvirveba tardeba 01, 07, 
13 da 19 saaTze adgilobrivi droiT, xolo amindis sam-
saxurisaTvis 00, 03, 06, 09, 12, 15, 18, da 21 saaTze grin-
viCis droiT. 

meteorologiur sadgurTa samuSaos ZiriTad prog-
ramaSi CarTulia dakvirvebebi haeris temperaturaze, 
atmosferos wnevaze, mzis radiaciaze, haeris teniano-
baze, qarze (siCqare da mimarTuleba), Rrublianobaze, 
naleqebze, Tovlis saburvelze, xilvadobaze, niadagis 
zedapiris da misi sxvadasxva siRrmis temperaturaze, 
agreTve atmosferos zogierT movlenebze (rTvilze, 
namze, lipyinulze, setyvaze, nislze da sxva). aRniSnu-
li dakvirvebebi tardeba specialuri meteorologiu-
ri xelsawyo-iaraRebiT (TermometrebiT, naleqmzomiT, 
TovlsazomiT, fsiqrometriT, higrometriT, baromet-
riT, aqtinometriT, agreTve TviTmweri da distanciu-
ri xelsawyoebiT da sxva).  

meteorologiuri pirobebis mdgomareobaze atmos-
feros zeda fenebSi dakvirveba mimdinareobs specia-
lur aerologiur sadgurebze (wnevaze, haeris teniano-
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baze da temperaturaze, qaris siCqareze da mis mimar-
Tulebaze). aerologiur dakvirvebebs ki awarmoeben 
radiozondebis gaSvebiT atmosferos maRal fenebSi, 
sadac swavloben masSi mimdinare procesebs da movle-
nebs. 

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

 
1.3. garemo faqtorebis ZiriTadi  

kanonzomierebebi 
 

agrometeorologiuri kvlevis meTodebi emyareba 
garemo faqtorebis Semdeg ZiriTad kanonzomierebebs: 

1. sicocxlis ZiriTadi faqtorebis Seucvlelobis 
anu TanabarmniSvnelovnobis kanoni. misi arsi imaSi 
mdgomareobs, rom arcerTi saWiro faqtori mcenaree-
bis zrda-ganviTarebisaTvis (siTbo, teni, sinaTle) ar 
SeiZleba gamoTiSuli an Secvlili iqnas sxva faqto-
riT. yvela isini aucilebelia mcenareebis arsebobi-
saTvis.  

2. garemo faqtorebis aratolfasovnobis kanoni. am 
kanonis Tanaxmad, garemo faqtorebi mcenareebze Tavi-
si moqmedebis mixedviT iyofian ZiriTad da meorexa-
risxovan faqtorebad. ZiriTadi faqtorebi axdenen 
uSualo da Zlier gavlenas maTze. sxva damatebiTi faq-
torebi asruleben meorexarisxovan, arapirdapir moq-
medebas. maT koreqtivebi SeaqvT ZiriTadi faqtorebis 
moqmedebaSi, aZliereben an asusteben maT moqmedebas. 

3. minimumis kanoni anu malimitirebeli faqtoris 
kanoni. am kanonis Tanaxmad, sxva ucvleli garemo faq-
torebis SemTxvevaSi mcenaris zrda-ganviTareba da mo-
savlis raodenoba ganisazRvreba im faqtoriT, rome-
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lic minimums warmoadgens. magaliTad, gvalvian zonaSi 
tenis raodenoba mosavlianobis malimitirebel faq-
tors warmoadgens, aseve ama Tu im adgilis zamTris 
Zlieri yinvebi, naklebad yinvagamZle mravalwliani 
mcenareebis gavrcelebisaTvis malimitirebeli faqto-
ria da a. S. 

4. optimumis kanoni (anu faqtorebis erToblivi 
moqmedeba). am kanonidan gamomdinare, mcenareebis yve-
laze meti produqtiuloba uzrunvelyofilia, mxo-
lod sxvadasxva agrometeorologiuri faqtorebis op-
timaluri SeTanawyobiT, kulturebis movla-moyvanis 
saTanado agroteqnikis pirobebSi. 

5. kritikul periodTa kanoni. am kanonis Sesabami-
sad, mcenaris arseboba calkeul periodebSi Zalze 
mgrZnobiarea garkveul garemo faqtorebisadmi, gansa-
kuTrebiT tenis, siTbos da mzis radiaciisadmi. 

agrometeorologiuri kvlevis meTodebi eyrdnobi-
an aRniSnul kanonebs. maTi mizania, daadginos ZiriTadi 
da meorexarisxovani garemo faqtorebis raodenobrivi 
mniSvnelobebi, romlebic ganapirobeben mcenareebis 
arsebobas da malimitirebel mniSvnelobas, agreTve op-
timalur SeTanawyobas kritikuli periodebis gaTva-
liswinebiT. 

  
  

1.4. agrometeorologiis ganviTarebis  
ZiriTadi etapebi 

 
meteorologia da agrometeorologia erTmaneT-

Tan mWidrod arian dakavSirebuli, amdenad ZiriTadi 
etapebis ganviTarebis istoriac erTnairi aqvT. 

meteorologiis ganviTarebaSi axali etapi, ro-
gorc instrumentaluri dakvirvebebi daiwyo XVI sauku-
nidan, roca galileo galileim gamoigona Termometri 
(1597w.), xolo Semdeg toriCelma barometri (1643w.). aR-
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niSnulma xelsawyoebma dasabami misca amindis umTavre-
si maxasiaTeblebis raodenobriv Sefasebas - wnevis da 
haeris temperaturebis mniSvnelobebi SeedarebinaT ma-
Ti sxvadasxva adgilebSi dakvirvebisas. 

ruseTSi regularuli meteorologiuri dakvirve-
bebi daiwyes XVII saukuneSi petre I-s gankargulebiT 
peterburgSi (1722w). 

meteorologiis ganviTarebaSi mniSvnelovani roli 
Seasrula m. lomonosovma. man safuZveli Cauyara ruse-
Tis sxvadasxva punqtebSi meteorologiur dakvirve-
bebs, miuTiTa meteorologiuri pirobebis aRricxvisa 
da prognozis mniSvnelobaze soflis meurneobisaTvis. 
m. lomonosovis ideebma ganxorcieleba daiwyo XVII sa-
ukunis bolos da XIX saukunis dasawyisSi, roca meteo-
rologiam Tavisi gamoyeneba hpova agrometeorologi-
is da klimatologiis saxiT. 

mecnierma a.bolotovma (1738-1833w.w.) Caatara agro-
meteorologiuri dakvirvebebi amindis gavlenis gamo-
savlenad mcenareebis zrdasa da ganviTarebaze. i.ko-
movma (1750-1792w.w.) Seiswavla amindis gavlena sasi-
cocxlo procesebze, romelic mimdinareobs mcenareTa 
organizmSi. igi Tvlida, rom agrometeorologiuri 
dakvirvebebis safuZvelze, Tu is Catarebuli iqneba ge-
ografiul aspeqtSi, SeiZleboda gakeTebuliyo agro-
klimaturi daraioneba da bunebis kalendris Sedgena, 
romelic sargeblobas moutanda soflis meurneobas. 

frangma reomiurma (1730w.) Seqmna spirtiani Termo-
metri. Caatara dakvirvebebi marcvlovan kulturebze 
da vazze. man Seadara mcenareebis ganviTarebis tempebi 
haeris temperaturis msvlelobas. 

XIX saukunis meore naxevarSi frangma mecnierma gas-
perenma dawera Sroma — “miwaTmoqmedebis kavSiri kli-
matTan”. 
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XX saukunis dasawyisSi, italiaSi samecniero samu-
Saoebi agrometeorologiaSi daiwyo jirolamo acim, 
aSS-Si b.livingstonma. 

didi gavlena moaxdina agrometeorologiisa da ag-
roklimatologiis ganviTarebaze gamoCenilma klima-
tolog-geografma a.voeikovma (1842-1916w.w). man Seis-
wavla da Seafasa ruseTis klimati soflis meurneobis 
warmoebisaTvis. pirvelma miuTiTa ruseTis teritori-
aze simindis farTo warmoebis SesaZleblobaze sasur-
saTo da safuraJe miznisaTvis. a.voeikovi did yurad-
Rebas uTmobda mebambeobis ganviTarebas, sarwyav mi-
waTmoqmedebas, klimaturi pirobebis cvlilebas didi 
farTobebis morwyvisas. man daasabuTa Caisa da zogier-
Ti citrusovani kulturebis gaSenebis SesaZlebloba 
amierkavkasiaSi. gaakeTa analizi Tovlis safaris rol-
ze da miuTiTa mindvrebSi Tovlis SeCerebis mniSvnelo-
baze soflis meurneobis warmoebaSi.  

agrometeorologiis ganviTarebaSi didi Rvawli 
miuZRvis meteorolog-geofizikoss a.klasovskis 
(1846-1917w.w). man wamoayena winadadeba xersonis raion-
Si CaetarebinaT meteorologiuri dakvirvebebi sof-
lis meurneobis sakiTxebTan dakavSirebiT. a.klasov-
skim daadgina, rigi mniSvnelovani sakiTxebi, romlebic 
gavlenas axdenen mcenaris ganviTarebaze. kerZod, mce-
nare TviTeuli fazis gavlisaTvis moiTxovs mzis gar-
kveul siTbos raodenobas, misi nakleboba ki moqmedebs 
Semdgomi fazis msvlelobaze. 

agrometeorologiis ganviTareba da misi meTode-
bis danergva soflis meurneobis warmoebaSi ganuyre-
ladaa dakavSirebuli gamoCenili agrometeorologis 
p.brounovis saxelTan (1852-1927w.w). man Seqmna meteo-
rologiur sadgurTa qseli soflis meurneobisaTvis 
da gansazRvra agrometeorologiis ZiriTadi amocane-
bi. meteorologiuri pirobebis Seswavlis safuZvelze 
daadgina metad mniSvnelovani kanonzomiereba mosav-
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lsa da meteorologiur elementebs (temperetura da 
naleqebi) Soris. 1912w. p.brounovma gamoaqveyna monog-
rafia - ”mindvris kulturebi da amindi.” 

agrometeorologiur sadgurTa muSaobis gamocdi-
lebas (romelsac safuZveli Cauyares a.voeikovma, 
a.klasovskim p.brounovma) da dakvirvebaTa dagrovil 
masalebs, didi mniSvneloba hqonda agrometeorologi-
is Semdgomi ganviTarebisaTvis.  

axali etapi agrometeorologiis ganviTarebisa da-
iwyo Sromis sabWosa da dacvis dekretis gamosvlidan. 
Seiqmna agrometeorologiuri samsaxuri (mosavlis sam-
saxuri), romlis movaleobas warmoadgenda sasoflo-
sameurneo organoebis operatiuli momsaxureba meteo-
rologiuri da agrometeorologiuri informaciebiT. 
1921 wlis bolos meteorologiur sadgurTa qseli, 
romlebic atarebdnen agrometeorologiur dakvirve-
bebs, gaizarda 100-mde. 1922 wels pirvelad gamoica de-
kaduri agrometeorologiuri biuleteni. 1930 wlidan 
iqmneba agrometeorologiuri prognozebis Teoriebi, 
romlebic ZiriTadad atarebdnen operatiuli masale-
bis yoveldRiuri gamoyenebis xasiaTs. gasuli saukunis 
samocian wlebSi damuSavda mosavlis prognozebis me-
Todebi, saSemodgomo kulturebis gadazamTrebis 
prognozebi, gaumjobesda niadagSi tenis maragis prog-
nozebis meTodebi. 

30-ian wlebSi cnobili agroklimatologis prof. 
g.selianinovis xelmZRvanelobiT Sesrulebuli iqna 
mniSvnelovani samecniero kvlevebi. kerZod, man mogvca 
amierkavkasiis Savi zRvis sanapiroebze agroklimaturi 
daraionebis dasabuTeba citrusebisa da sxva siTbos 
moyvaruli kulturebis gaSenebisaTvis. man pirvelma 
Seadgine yofili sabWoTa kavSiris agroklimaturi da-
raionebis ruka.  

50-ian wlebSi gamoica agroklimaturi cnobarebi. am 
cnobarebSi ganzogadoebuli iqna sadgurebis dakvirve-
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baTa agrometeorologiuri masalebi, dawyebuli maTi 
daarsebidan. 

didi wvlili Seitana agrometeorologiisa da ag-
roklimatologiis ganviTarebaSi akad. T.daviTaiam. mas 
ekuTvnis mniSvnelovani fundamentaluri gamokvleve-
bi, kapitaluri naSromi — “vazis klimaturi zonebi sab-
WoTa kavSirSi”. misi xelmZRvanelobiT Sesrulda sa-
mecniero naSromi — ”yamiri da nasveni miwebis asaTvise-
beli raionebis agroklimati da wylis resursebi”. mis 
mier iqna damuSavebuli savegetacio periodis siTboTi 
uzrunvelyofis prognozis meTodi, romelsac didi 
praqtikuli mniSvneloba aqvs sasoflo-sameurneo kul-
turebis siTboTi uzrunvelyofisaTvis. agrometeoro-
logiasa da agroklimatologiaSi mniSvnelovani mecni-
eruli kvlevebi Caatares profesorebma i.golcbergma, 
s.sapoJnikovam, i.Cirkovma da sxvebma. maT naSromebs me-
Toduri da praqtikuli mniSvneloba aqvT, ama Tu im sa-
xis sasoflo-sameurneo kulturebis warmoebisaTvis. 

moskovis hidrometeorologiur centrSi muSaobs 
agrometprognozebis ganyofileba. qalaq obninskSi 
1977 wlidan Seqmnilia sasoflo-sameurneo meteoro-
logiis samecniero-kvleviTi instituti. agrometeo-
rologiuri mecniereba eyrdnoba Tanamedrove mecnie-
rul-teqnikuri progresis miRwevebs. igi Tavis gamok-
vlevebSi iyenebs distanciur xelsawyoebs, fitotro-
nebs, Sveulmfrenebs, aviacias, dedamiwis xelovnur Ta-
namgzavrebs da sxva.  

saqarTveloSi pirveli agrometeorologiuri dak-
virvebebi aRiniSneba 1883 wlidan. am periodSi saqarisa 
(zestafonis raioni) da sagarejos raionis sadgurebze 
daiwyes dakvirvebaTa Catareba simindis aRmocenebis 
pirobebze da misi Tesvis optimaluri vadebis dasadge-
nad. mogvianebiT periodul dakvirvebebs atarebdnen 
goris, gardabnis, TianeTis, axalcixis da gurjaanis 
sadgurebze. aRniSnul sadgurebze agrometeorologi-
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uri dakvirvebebi Catarda saSemodgomo kulturebis 
Tesvis sxvadasxva vadebSi, maTi siTboTi uzrunvelyo-
fis xarisxis gansazRvrisaTvis. 

sistematiuri agrometeorologiuri dakvirvebebi 
iwyeba 1945 wlidan da am saxis dakvirvebaTa sadgurebis 
raodenoba TandaTanobiT izrdeba. amJamad agrometeo-
rologiuri sadgurebi (Caqvi, eSera, gori, Telavi da 
bakuriani) awarmoeben specialur dakvirvebebs. 

agrometeorologiur da agroklimatur sakiTxebze 
mniSvnelovani gamokvlevebi Caatares qarTvelma 
mkvlevarebma: k.kelenjeriZem, e.jiqiam, T.mgelaZem, 
S.cercvaZem, g.melaZem, T.TurmaniZem, e.gogliZem, m.Tu-
TaraSvilma, g.gaguam, n.biZinaSvilma, a.demetraSvilma, 
g.SublaZem, v.gogitiZem, a.WanuyvaZem da sxvebma. 
 
 
 
 



 22

T a v i II 

 

atmosfero 

 
2.1. atmosferos Sedgeniloba da aRnagoba 

 
atmosfero warmoadgens dedamiwis gazobriv garss, 

romelic yvela cocxali organizmis saarsebo garemod 
iTvleba. dedamiwis evoluciis Sedegad, atmosferom 
sxvadasxva procesebis gavleniT, maT Soris fotosin-
Tezuri moqmedebis gziT miaRwia im Semadgenlobas, ro-
goric amJamad arsebobs. atmosferosa da biosferos 
Soris damyarebulia bunebrivi dinamikuri Tanafardo-
ba. amitom adamiani da saxalxo meurneobis, maT Soris 
soflis meurneobis warmoebis obieqtebi adaptirebul-
ni arian haerSi arsebul SemadgenlobasTan, romelic 
gamoiyeneba sunTqviTi da sxva procesebisaTvis da war-
moadgens aucilebel pirobas maTi arsebobisaTvis. 

atmosferoSi mimdinareobs fizikuri movlenebi da 
procesebi, romlebic ganapirobeben aminds da qmnian 
mis mravalferovnebas. procesebSi monawileobs deda-
miwis zedapiric, ufro zustad niadagi Tavis safariT 
da wylis sacavebis zeda fenebiT. 

atmosfero Sedgeba sxvadasxva gazis narevisagan, 
romelsac haeri ewodeba, sadac umetesad azoti da Jan-
gbadi sWarbobs. mSralsa da sufTa haerSi (atmosferos 
qveda fenebSi) azotis moculobiTi raodenoba 78% da 
metia, xolo Jangbadisa 21%. danarCeni gazebis minare-
vebze procentuli Semadgenloba erTze naklebia 
(cxrili 2.1.1.).  
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cxr. 2.1.1. 
 

mSrali haeris Semadgenloba 
 

 
gazebi (airebi) 

 
molekulu-

ri wona 

 
moculobiTi 

Semadgenloba (%) 

simkvrive 
mSral haer-
Tan damoki-
debulebiT 

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 SeiZ-
leba mudmivad CaiTvalos. 80-100 km simaRlidan mzis 
ultraiisferi radiaciis gavleniT xdeba Jangbadis mo-
lekulebis disociacia — dayofa eleqtronebiT damux-
tul atomebad. dadgenilia, rom 120-150 km zemoT Jan-
gbadis udidesi nawili atomur mdgomareobaSi imyofe-
ba. ufro mniSvnelovan simaRleze nawilobriv iSleba 
atomebad azotic. 2000 km simaRleze haeris Semadgen-
lobaSi sWarbobs msubuqi gazebi: heliumi, xolo ufro 
zeviT — wyalbadi, romlebic niadagispira haeris fe-
nebSi saerTod ar arseboben.  

atmosferos erT-erT ZiriTad Semadgenel nawilad 
iTvleba wylis orTqli. misi Semcveloba atmosferoSi 
cvalebadia. wylis orTqlis moculobiTi raodenoba 
atmosferoSi 0-dan 4%-mde cvalebadobs, rac gansaz-
Rvravs haeris tenianobis xarisxs. wylis orTqlis ar-
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sebobas atmosferosi didi mniSvneloba aqvs amindisa 
da klimatisaTvis. atmosferoSi wylis orTqlis kon-
densaciasTan aris dakavSirebuli iseTi mniSvnelovani 
atmosferuli movlenebi, rogoricaa — Rrublebis da 
nislis warmoqmna, naleqebis mosvla, Weqa-quxili, bu-
rusi da sxva. 

did qalaqebsa da samrewvelo centrebSi, agreTve 
tyis didi xanZrebis dros da vulkanebis amofrqvevis 
SemTxvevaSi, atmosferoSi xvdeba gazisa da sxvadasxva 
nawilakebis minarevebi, romlebic aWuWyianeben haers. 
maT ricxvs miekuTvneba — gogirdis, azotis, amiakis da 
sxvaTa Jangeulebi. sxvadasxva pirobebSi haerSi maT 
Sedgenilobas mniSvnelovnad adidebs avtomanqanebis 
raodenobis zrda da maT mier gamonabolqvi gazebi. 

vulkanebis amofrqvevis Sedegad atmosferoSi didi 
raodenobiT xvdeba mtveri, kvamli da ferfli. vrcel-
deba ra atmosferos maRal fenebSi, aq wlebis ganmav-
lobaSi rCebian es minarevebi, romlebic STanTqaven da 
gaabneven mzis sxivebs, riTac ufro aZliereben ciskris 
wiTel Seferilobas. 

Zlier gaWuWyianebuli haeri warmoqmnis naxSirba-
dis Jangs, gogirdisa da azotis SenaerTebs, naxSir-
wyalbads da sxva. niu-iorkSi, tokioSi da sxva didi qa-
laqebis haerSi dRe-Ramis ganmavlobaSi avtotranspor-
tisagan daaxloebiT 5 aTasi tona mavne airebi gamoiyo-
fa. atmosferos gaWuWyianeba zogierT qalaqebSi bu-
rusTan erTad warmoqmnis smogs, romelic mkveTrad ar-
Tulebs adamianTa sxvadsxva daavadebas da iwvevs mo-
saxleobis sikvdilianobis zrdas.  

haeris gaWuWyianebis ZiriTad wyaros warmoadgens 
saavtomobilo transporti, samrewvelo sawarmoebi da 
sacxovrebeli binebis gasaTbobi specialuri danadga-
rebi. didi qalaqebis viwro quCebSi, dRis ganmavlobaSi 
mxuTavi gazis Semcvelobam SeiZleba moimatos 94-99%-
iT RamesTan SedarebiT, naxSirwyalbadis Semcvelobam 
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76-89%-iT, azotis orJangma 83-93%-iT, es yvelaferi 
dakavSirebulia imasTan, rom dRisiT avtomobilebis 
moZraoba intensiuria. erTi wlis ganmavlobaSi avto-
mobilis gamonabolqvi saSualod Seadgens 297 kg. CO2-s 
(momwamvleli nivTiereba), 39kg. naxSirwyalbads, 10 kg. 
azotis orJangs (momwamvleli nivTiereba), 2 kg. mtvers, 
1 kg. gogirdis orJangs (momwamvleli nivTiereba), da 
0.5 kg. tyviis SenaerTebs (momwavlelia). XX saukunis 
dasawyisidan atmosferoSi naxSirorJangis Semcveloba 
gaizarda daaxloebiT 15%-iT. samrewvelo qalaqebidan 
(baTumi, rusTavi, zestafoni, quTaisi, Tbilisi) yvela-
ze sufTa haeriT gamoirCeva baTumi, romelsac garkve-
ulwilad xels uwyobs qalaqis gamwvaneba, xSiri naleqe-
bi da Savi zRvidan dasavleTis teniani qarebis gavlena. 
am mxriv Semdegi qalaqia rusTavi, sadac sakmaod kargad 
aris ganlagebuli qalaqis sacxovrebeli kompleqsebi 
da misi samrewvelo obieqtebi. aq haeris masebi Seufe-
xeblad moZraobs da asufTavebs qalaqs, rac ar iTqmis 
qalaq zestafonis Sesaxeb, romlis teritoriaze fero-
Senadnobi qarxnis mier gamonabolqvis Sedegad haeris 
gaWuWyianeba sagrZnobia. am qalaqSi ar aris gaTvalis-
winebuli gabatonebuli qaris moqmedeba, gamonabol-
qvis Tavidan asacileblad. haeris gaWuWyianeba ufro 
maRalia q. TbilisSi da quTaisSi, rac gamowveulia me-
teorologiuri pirobebiT, agreTve urbanizaciiT da 
samrewvelo sawarmoebis TavmoyriT, rac xels uwyobs 
haeris gaWuWyianebis donis amaRlebas.  

saqarTvelos teritoriaze atmosferos gaWuWyia-
neba ZiriTadad maqsimalur mniSvnelobas aRwevs wlis 
Tbil periodSi. saerTod, atmosferos yvelaze dabali 
gaWuWyianebis maCvenebeli aRiniSneba dilis saaTebSi - 
07 saaTamde. Semdeg igi matulobs da maqsimalur mniS-
vnelobas aRwevs 13-15 saaTze, amis Semdeg TandaTan 
ecema da saRamos 21 saaTze uaxlovdeba TiTqmis dilis 
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minimumis mniSvnelobis sidides. garda adamianis jan-
mrTelobisa, iseTi nivTierebebi da gazebi, rogorebi-
caa: tyvia, naxSirbadis orJangi, gogirdis orJangi, nax-
Sirwyalbadi, kadmiumi da sxva uaryofiTad moqmedebs 
sasoflo-sameurneo kulturebis zrda-ganviTareba-
zec, mosavlis formirebaze da xarisxze. gamonabolqvi 
gazebi seriozul zarals ayenebs adamianis janmrTe-
lobas, maTi zogierTi komponenti, rogoricaa azotisa 
da gogirdis orJangi uerTdeba atmosferos teniano-
bas da warmoqmnian mJave saxis atmosferul naleqebs. 

gaWuWyianebis aRkveTa SesaZlebelia ekologiuri 
wonasworobis mdgomareobisadmi aqtiuri poziciis da-
WeriT. kerZod, gaWuWyianebis aRkveTa unda SevaxamoT 
resursebis kompleqsur gamoyenebasTan. rac Seexeba 
sxvadasxva saxis samrewvelo narCenebs, SegviZlia sxva-
dasxva meTodebis gamoyenebiT, ramdenadme SevamciroT 
maTi mavneoba da gamovnaxoT maTi gamoyenebis gzebi. 

dedamiwis haerovani garsi erTgvarovani ar aris, 
igi Sedgeba ramdenime fenisagan, romlebic erTmaneTi-
sagan mkveTrad gansxvavdebian simkvriviT, tenianobiT, 
siTboTi, haeris cirkulaciis xasiaTiT da sxva. 

atmosferos qveda, anu ZiriTadi fena iwyeba deda-
miwis zedapiridan da 8-10 km-mde vrceldeba, igi tro-
posferos saxelwodebiTaa cnobili. troposferos yve-
laze dabali fena miwispira fenaa, sadac mimdinareobs 
atmosferos mniSvnelovani procesebi da SeimCneva ise-
Ti movlenebi, romlebic garkveul gavlenas axdenen 
adamianis moqmedebaze da mcenareTa zrda-ganviTareba-
ze. haeris temperatura miwispira fenaSi dRisiT — ma-
Ralia, xolo RamiT — dabali. qaris siCqare xaxunis Se-
degad dabal fenebSi Sesustebulia maRal fenebTan Se-
darebiT. igi Zlierdeba simaRlis zrdasTan erTad. 
troposfero xasiaTdeba Semdegi fizikuri TvisebebiT 
da movlenebiT:  
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1. temperaturis vertikaluri gradienti daaxlo-

ebiT 0.6° udris e.i. haeris temperatura yoveli 

100 m simaRleze 0.6°-iT klebulobs;  
2. wylis orTqlis didi nawili moqceulia am fena-

Si;  
3. troposferoSi haeri moZraobs, rogorc verti-

kalurad ise horizontalurad.  
TiTqmis yvela saxis Rrubeli troposferoSi war-

moiqmneba. rasac xels uwyobs teniani haeris aRmavali 
dineba, romelic adiabaturad farTovdeba, simaRlis 
mixedviT civdeba da aRwevs najer mdgomareobas. amis 
Semdeg orTqli kondensirdeba, warmoiqmneba Rrublebi 
da am ukanasknelidan garkveul pirobebSi gamoiyofa 
naleqebi wvimisa da sxvaTa saxiT. 

troposferoSi adgili aqvs haeris masebis hori-
zontalurad da vertikalurad gadaadgilebas. is, Tu 
saidan xdeba haeris masebis SemoWra — maRali Tu daba-
li ganedebidan — apirobebs amindis xasiaTs.  

troposfero is fenaa, sadac formirdeba da viTar-
deba amindi. amitom meteorologia atmosferos Ziri-
Tad movlenebs swavlobs troposferoSi (naxazi 2.1.1.). 

troposferos zeda sazRvarze haeris temperatura 

sagrZnoblad dabalia da aRwevs -55, -60°. troposferos 
zemoT mdebareobs atmosferos meore fena — stratos-
fero, romelic troposferosgan gamoyofilia tropo-
pauziT. igi vrceldeba 50-60 km-mde. es fena uRrubloa. 
misi damaxasiaTebeli Tviseba is aris, rom temperatura 

30 km-mde ucvleli rCeba (-55°), xolo 50 km simaRleze 0° 
utoldeba. es fena Seicavs didi raodenobiT ozons da 
temperaturis matebac amasTan aris dakavSirebuli, 
radgan ozons aqvs unari didi raodenobiT STanTqos 
mzis radiaciis mokle talRebis nawili. Semdeg fenas, 
romelic 50-60 km-dan 80-90 km-mde vrceldeba mezosfe-
ro ewodeba. am fenaSi, rogorc troposferoSi, tempe-
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ratura simaRlis zrdasTan erTad ecema da zeda saz-

Rvarze -70, -80° utoldeba. daaxloebiT 80 km simaRle-
ze am fenaSi arsebobs vercxlisferi Rrublebi. savara-
udod isini warmoiqmnebian wyalbadisa da Jangbadis Se-
erTebis reaqciis Sedegad. aris mosazreba, rom misi ga-
Cena dakavSirebulia wylis umciresi orTqlis konden-
saciasTan. 

 

 
nax. 2.1.1. atmosferos aRnagoba 
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mezosferos Semdeg daaxloebiT 800 km-mde vrcel-
deba Termosferos fena. am fenaSi maRali temperatura 

SeimCneva, daaxloebiT 2000°. aq haeri Zalze gaiSviaTe-
bulia. mis ZiriTad Tvisebas didi ionizacia warmoad-
gens. e.i. masSi didi raodenobiTaa dadebiTad da uaryo-
fiTad damuxtuli nawilakebi, ris gamoc atmosfero am 
fenaSi xasiaTdeba maRali eleqtrogamtarobiT. es 
xels uwyobs Sor manZilze radiotalRebis arekvlas da 
dedamiwisaken ukanve dabrunebas. amiT aixsneba radio-
talRebis did manZilze gavrcelebis unari.  

Semdeg fenas, romelic 800 km-dan iwyeba da atmos-
feros garegan gars warmoadgens, egzosferos uwode-
ben. masSi haeri Zalzed gaiSviaTebulia, vrceldeba 
2000-3000 km-mde da TandaTanobiT gadadis kosmiur siv-
rceSi. 

 
 

2.2. atmosferos sxvadasxva Semadgeneli  
nawilebis sasoflo-sameurneo mniSvneloba 

 
atmosferos Semadgeneli gazebidan, soflis meur-

neobis TvalsazrisiT, yvelaze didi mniSvneloba eniWe-
ba azots, Jangbads, naxSirorJangs da wylis orTqls. 

azoti — mcenaris niadaguri kvebis erTerTi Ziri-
Tadi elementia, romelic Sedis mcenareuli da cxove-
luri cilebis SemadgenlobaSi. atmosferos Tavisufa-
li azoti dakavSirebulia niadagTan da zogierT Zir-
xvenovan kulturebTan, rac amdidrebs niadags da advi-
lad SesaTvisebels xdis mas mcenareebisaTvis.  

Jangbadi — metad saWiro elementia sunTqvisaTvis, 
lpobisa da wvisaTvis. igi xels uwyobs niadagis baqte-
riebis moqmedebas, fesvTa sistemis zrdas da mcenaris 
niadagur kvebas. 
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atmosferoSi Jangbadis Semcveloba ar aris gansaz-
Rvruli, malimitirebeli, magram igi miwiszeda mcxov-
reb mcenareebisaTvis sakmarisia. Teslebisa da fesvebi-
saTvis, agreTve mikroorganizmebisaTvis, romlebic im-
yofebian niadagSi, Jangbadis raodenobis Semcveloba 
xSirad warmoadgens malimitirebel faqtors da misi 
ukmarisoba Zlier gavlenas axdens mcenareTa sicoc-
xleze. 

intensiuri da ganuwyveteli gazTa gacvla, saWiroa 
Jangbadis koncentraciis sakmao raodenobiT niadagSi 
SenarCunebisaTvis, radgan gansakuTrebiT zafxulis 
periodSi, atmosferodan misi maragis Semousvlelobis 
gamo igi SesaZlebelia gamoilios 20-100 saaTis ganmav-
lobaSi. 

mcenareTa fesvTa sistemis ganviTareba Jangbadis 
sxvadasxva koncentraciisas Zlier damokidebulia tem-
peraturaze. magaliTad, Jangbadis koncentraciis 3% 

da temperaturis 30°-is SemTxvevaSi mosalodnelia 
fesvebis ganviTarebis daCagvra, roca koncentracia 

aRwevs 10% da temperatura 18°-ia, fesvebis ganviTare-
ba normalurad mimdinareobs. 

Jangbads didi mniSvneloba aqvs Teslis aRmocenebi-
saTvis, Tu is arasakmarisia, sunTqva qveiTdeba da ag-
rZelebs mosvenebas, rac iwvevs aRmocenebis gaWianure-
bas. niadagis kargad damuSaveba aumjobesebs aeracias 
da uzrunvelyofs Teslebis normalurad aRmocenebas. 

naxSirorJangi — warmoadgens mcenaris haeridan 
kvebis da sasoflo-sameurneo kulturebis mosavlis 
formirebis mniSvnelovan faqtors. mwvane mcenareu-
loba sinaTlis energiis daxmarebiT axdens naxSiror-
Jangisa da wylis sinTezs, ris Sedegadac warmoiqmneba 
organuli nivTiereba. cxovelebis sunTqvis, organuli 
nivTierebebis wvisa da gaxrwnis Sedegad atmosferoSi 
gamoiyofa naxSirorJangi. aRniSnuli gazis momateba 
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atmosferoSi (gansazRvrul donemde) zrdis sasoflo-
sameurneo kulturebis mosavals. 

naxSirorJangi uSualod niadagis zedapirze 2-3-
jer meti raodenobiTaa vidre mcenareulobis zedapi-
raze. aRniSnuli gazis arsebobas atmosferoSi didi 
mniSvneloba aqvs mcenaris fiziologiuri procesebi-
saTvis. naxSirorJangi ZiriTadad warmoiqmneba vulka-
nuri amofrqvevebisa da sxvadasxva organuli nivTiere-
bebis wvisa da sunTqvis Sedegad. igi mniSvnelovani rao-
denobiT moedineba niadagidanac. am gazis STanTqma di-
di raodenobiT xdeba okeaneebisa da mcenaris mwvane na-
wilebis mier. STanTqmis Semdeg mzis sxivebis daxmare-
biT naxSirorJangi iSleba, ris Sedegadac mcenareSi 
warmoiqmneba naxSirwylebi da gamoiyofa Jangbadi.  

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

wylis orTqls — mniSvnelovani adgili uWiravs at-
mosferoSi. igi ganapirobebs Rrublebis warmoqmnas da 
naleqebis mosvlas, moqmedebs mcenareuli safaridan 
aorTqlebaze da sxva. wylis orTqlis Semcvel haers — 
tenian haers uwodeben. mas didi mniSvneloba aqvs ro-
gorc cxovelebisaTvs, ise mcenareebisaTvis da gavle-
nas axdens sasoflo-sameurneo kulturebis mosavalze. 

atmosferos SemadgenlobaSi mudmiv komponenteb-
Tan erTad adgili aqvs droebiT cvalebad gazebs. eseni 
upirveles yovlisa kvamlis an mrewvelobis mier gamo-
yofili gazebia. kvamlis gazebis ZiriTad wyaros qva-
naxSirisa da sxva saTbobis wva (SO2, F, NO2) warmoadgens, 
rac iwvevs mcenareTa dazianebas, maRali koncentraci-
is SemTxvevaSi maT daRupvas. isini SesamCnevad cvlian 
klimatur pirobebsac, kerZod SeiZleba daeces haeris 
tenianoba da Sesustdes ganaTeba, xolo temperaturam 
moimatos. isini aknineben fotosinTezis process 2-
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jer. temperaturis da sinaTlis reJimis mixedviT SO2 
toqsikuroba mcenareSi Zlier cvalebadia. maqsimalu-
ri dazianeba vlindeba SuadRisas, roca ganaTeba da 
temperatura didia, xolo minimaluria RamiT. Tumca, 
kvamlis gazebisagan mcenareTa zrdis daknineba damoki-
debulia jiSebis mgrZnobiarobaze. 
 

 
2.3. atmosferos wneva da misi gazomvis meTodebi 

 
haeris ZiriTadi fizikuri maxasiaTebelia — wneva, 

temperatura da simkvrive. es parametrebi mWidro kav-
SirSia erTmaneTTan. haeris simkvrive diddeba wnevis 
matebasTan erTad da mcirdeba wnevis dacemasTan da-
kavSirebiT. haeris simkvrive diddeba an mcirdeba, ag-
reTve mudmivi wnevis dros, Tu temperaturis cvlas 
aqvs adgili. meteorologiaSi uSualod izomeba haeris 
wneva da temperatura. gvecodineba ra maTi monacemebi, 
SeiZleba gamoviTvaloT simkvrivec. simkvrive es aris 
romelime nivTierebis masis Sefardeba mis moculobas-

Tan, e.i. 1m3 wylis masa 4° temperaturaze tolia 1 tonis, 

xolo 1m3 haeris masa 0° temperaturaze normaluri wne-
vis pirobebSi (760 mm vercxliswylis svetis simaRle) 
Seadgens 1.293 kg. maSasadame, mocemuli pirobebis 
dros, wylis simkvrive toli iqneba 1000 kg/ m3, haeris 
simkvrive — 1.293 kg/m3. aqedan gamomdinare, SeiZleba 
ganvsazRvroT, rom haeris simkvrive daaxloebiT 800-
jer mcirea wylis simkvriveze. 

atmosferos masis naxevari moqceulia qveda feneb-
Si daaxloebiT 5.5 km-mde. 300 km simaRleze atmosferos 
simkvrive Zalze mcirea zRvis donesTan SedarebiT. si-
maRlis zrdasTan erTad igi TandaTanobiT gadadis sap-
lanetaTaSoriso sivrceSi. 
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atmosferos wneva is Zalaa, romelic moqmedebs 
farTobis garkveul erTeulze. yoveli gazi, romelic 
moTavsebulia raime WurWelSi, axdens dawolas Wur-
Wlis kedlebze Tavisi molekulebis moZraobis Sede-
gad. atmosferoSi aseTi, pirobiTad gamoyofili haeris 
nebismieri moculoba dawolas axdens mis garSemo myof 
haerze, es ukanaskneli ki — dedamiwaze. haeris aseTi ga-
moyofili moculoba SeiZleba Zalian mcire iyos wer-
tilis sazRvrebamdec. maSasadame, atmosferos yovel 
wertilSi arsebobs atmosferuli wnevis gansazRvruli 
sidide.  

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

neze, roca t=0° utoldeba 760 mm, radgan am ganikveTis 
farTobi 1 sm2. atmosferos wnevas didi xnis ganmavlo-
baSi gansazRvravdnen milimetrebSi (mm) vercxliwylis 
svetis simaRlis mixedviT, rac bevr uxerxulobas qmni-
da sxvadsxva amocanis gadawyvetis dros. imisaTvis, 
rom gaezomaT wneva Zalis erTeulebSi, 1930 wels dad-
genili iqna wnevis axali saeraSoriso erTeuli — bari 
(berZ. niSnavs “simZimes”), rac udris 1 mil. dins 1m2 far-
Tobze da eqvivalenturia vercxliswylis svetis 750.1 
mm. meteorologiaSi atmosferos wnevis gamoTvlisaT-
vis iyeneben baris meaTased nawils — milibars. atmos-
feruli wnevis milimetridan milibarSi gadayvanisaT-
vis saWiroa milimetrebSi miRebuli wnevis sidide ga-
davamravloT 4/3 da piriqiT, Tu gvinda milibaridan mi-
limetrSi gadayvana, wnevis sididis milibarTa ricxvs 

gavamravlebT. magaliTad, 736 mm×4:3=981.3 mb an piriqiT 

981.3 mb×3:4=736 mm. 
dedamiwaze simZimis Zalis aCqareba matulobs ekva-

toridan polusebisaken da mcirdeba simaRlis zrdas-
Tan erTad. rom gamovricxoT sxvadasxva ganedis simZi-
mis Zalis aCqarebis gavlena vercxliswylis svetis Cve-
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nebaze, saWiroa masSi SevitanoT Sesworeba, raTa igi mi-

viyvanoT zRvis doneze da 45°-iani simZimis Zalis Cvene-

baze. zRvis doneze, 0°-iani temperaturisa da 45°-iani 
ganedis pirobebSi atmosferuli wneva Seadgens 760 mm, 
romelsac normalurs uwodeben. 

atmosferos wnevis gazomvisaTvis meteorologiur 
sadgurebSi gamoiyeneba vercxliswyliani — finjniani 
barometrebi, xolo eqspediciebSi barometri — aneroi-
di (niSnavs “uhaeros”, rac xelsawyos muSaobis princip-
Si gamoixateba). atmosferos wnevis uwyveti registra-
ciisaTvis gamoiyeneba — barografi. 

reliefis ferdobis qveda da zeda wertilebs Soris 
simaRlis sxvaobis gamoangariSebisaTvis, romelsac da-
matebiT barometrul nivelirebas uwodeben gamoiyene-
ba babines formula:  

 

h = 16000 (1 + 0.00366 )
2

21 tt +
.

21

21

pp
pp

+
−

 

 
sadac h – simaRlis sxvaobaa m-Si, p1 da p2 – wneva qve-

da da zeda wertilebze mm-Si an mb-Si, t1 – t2 haeris tempe-
ratura Sesabamis wertilebze, 0.00366 — gazebis gafar-
Toebis koeficientia. 

barometruli nivelireba gamoiyeneba eqspediciuri 
gamokvlevebis pirobebSi, gansakuTrebiT mTian adgi-
lebSi, rodesac reliefis sxvadasxva formebis Sefar-
debiTi simaRlis gansazRvraa saWiro. 
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2.4. adiabaturi procesebi atmosferoSi 
 

haeris temperaturis Secvlas, garemomcvel gare-
mosTan 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 amas-
Tanave klebulobs temperaturac. 

atmosferoSi haeris SekumSva da gafarToeba Ziri-
Tadad mimdinareobs haeris aRmavali da daRmavali de-
nebis dros. Tu haeri maRla miiwevs, e.i. warmoiqmneba 
aRmavali denebi, haeri farTovdeba, misi wneva ecema da 
Sesabamisad temperatura klebulobs. xolo Tu daRma-
vali denebi warmoiqmneba haeri ikumSeba, wneva matu-
lobs da Sesabamisad haeris temperaturac izrdeba. 
mSral da teniT gaujerebel haerSi aRmavali denebis 

dros temperatura TiTqmis 1°-iT ecema yovel 100 m-ze, 
xolo daRmavali denebis dros matulobs imave sidi-
diT. teniT gajerebul haerSi aRmavali denebis dros 
temperaturis adiabaturad SemcirebasTan erTad mim-
dinareobs wylis orTqlis kondensacia da faruli siT-
bos gamoyofa, romelic haeris gaTbobas xmardeba. ami-
tom gajerebul haerSi aRmavali denebis dros tempera-
turis dacema SedarebiT naklebia, vidre gaujerebel 
haerSi. es sidide cvalebadia. Rrublebis didi nawili 
warmoiqmneba haeris aRmavali denebis dros adiabaturi 
gacivebis Sedegad. 
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T a v i III 

 

mzis energia atmosferoSi da niadagis  

zedapirze 

 
3.1. mzis radiaciis speqtruli Semadgenloba 

 
mzis radiacia Sedgeba sxvadasxva sigrZis eleqtro-

magnituri talRebisagan. mzis radiaciis talRis sig-
rZes aqtinometriaSi gamoxataven mikrometrebSi (mkm). 
mzis sxivuri energiis dayofas talRebis sigrZis mi-
xedviT speqtrs uwodeben, romelic iyofa sam ZiriTad 
nawilad:  

1. ultraiisfer sxivebad (talRis sigrZe < 0.40 mkm);  
2. xilul sxivebad (talRis sigrZe 0.40-0.76 mkm);  

3. 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 mivi-
RebT sxivebis 7 ferad zols: wiTels, narinjisfers, 
yviTels, mwvanes, cisfers, lurjs da iisfers. msgavs 
movlenas bunebaSic aqvs adgili, rac cisartyelis sa-
xelwodebiTaa cnobili. am SemTxvevaSi minis prizmis 
rols wylis wveTebi an yinulis kristalebi asruleben. 
aRniSnuli sxivebis erTdrouli moqmedeba adamianis 
Tvalze aRiqmeba rogorc TeTri feri. infrawiTeli 
sxivebi uxilavia da qmnian siTbur efeqts. 

garda ganuwyveteli speqtrisa arsebobs gaxurebu-
li gazebisagan miRebuli xazovani da STanTqmiTi speq-
trebi, romlebic warmoadgenen Savi xazebiT daseril 
mTliani speqtris saxecvlilebas. mzis speqtrSi arse-
buli Savi xazebi warmoiqmnebian atmosferos mier mzis 
zedapiridan gamofrqveuli zogierTi sxivis SewoviT. 
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sinaTlis speqtrul gavlenas didi mniSvneloba aqvs 
mcenaris zrda-ganviTarebisaTvis. mcenaris fiziolo-
giuri procesebis normaluri mimdinareobisaTvis, 
romlebic ganapirobeben mis sicocxlisunarianobas, 
mniSvnelovania mokletalRovani radiacia, romlis 
talRis sigrZe 0.1-4.0 mkm farglebSi icvleba. infrawi-

Teli radiacia (>0.76 mkm) mcenareTa zrda-ganviTareba-
Si axdens mxolod siTbur efeqts. ultraiisferi radi-
acia moqmedebs mcenaris zrdis procesze, xolo xilu-
li radiacia mTlianad ganapirobebs mcenaris fizio-
logiuri procesebis msvlelobas. es is energetikuli 
resursia, romlis STanTqmiTac mcenare aregulirebs 
mis sasicocxlo procesebs. speqtris am ubanze naTlad 
Cans fotosinTezurad aqtiuri radiaciis (far) mniS-
vneloba. radiaciis im nawils, romelsac STanTqavs 
foTlis qlorofilis marcvlebi k.timiriazevma fizi-
ologiuri radiacia uwoda. fotosinTezis procesi-
saTvis gamoiyeneba jamuri radiaciis is nawili, rome-
lic mdebareobs sxivis 0.38-0.71 mkm talRis sigrZis in-
tervalSi da mas far-s uwodeben. foTolze dacemuli 
mTliani sxivuri energiidan STainTqmeba 73%, xolo 
27% gatardeba. STanTqmuli 73%-dan fotosinTezis 
process xmardeba 1-5%, danarCeni siTbur energiaSi ga-
dadis da ixarjeba sunTqvasa da aorTqlebaze.  

fotosinTezurad aqtiur radiacias da misi ganawi-
lebis aRricxvas droSi da teritoriis mixedviT didi 
mniSvneloba aqvs maRali mosavlis miRebisaTvis. igi 
warmoadgens sasoflo-sameurneo kulturebis produq-
tiulobis erT-erT ZiriTad faqtors. 

mcenaris mier organuli nivTierTebis dagrovebi-
saTvis saWiroa sinaTlis energetikuli mxare, romelic 
iqmneba mzis radiaciis daxmarebiT. igi unda sWarbob-
des gansazRvrul mniSvnelobas, romelsac kompensaci-
is wertils uwodeben. winaaRmdeg SemTxvevaSi, foto-
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sinTezis procesSi mcenaris sunTqvaze ufro meti or-
ganuli nivTiereba gaicema (daixarjeba) vidre Seiqmne-
ba, rac mcenaris dakninebas gamoiwvevs. far-is gansaz-
RvrisaTvis saWiroa vicodeT pirdapiri, gabneuli da 
jamuri radiaciis monacemebi, romelTa mixedviT, gaan-
gariSebis safuZvelze Sedgenilia (b.guliaevi, n.efimo-
vi, n.toomingi) gantoleba: 

 

ΣQfar= 0.43S/ + 0.57D 
 

sadac ΣQ – aris fotosinTezurad aqtiuri radia-
ciis jami (far), S/ - pirdapiri radiaciis jami horizon-
talur zedapirze, xolo D – gabneuli radiaciis jami 
gansazRvrul periodSi (dekada, Tve, savegetacio peri-
odi da a.S.). 

far-is miaxloebiTi gansazRvrisaTvis jamuri ra-
diaciis — Q monacemebis mixedviT gadamyvani koefici-
enti Ca =0.52 

amJamad, Sedgenilia far-is teritoriuli ganawi-
lebisTvis specialuri rukebi, romlebic gamoiyeneba 
soflis meurneobis miznebisaTvis bunebrivi resurse-
bis Sefasebis dros. 

 
 

3.2. mzis pirdapiri da gabneuli radiacia 
 

mzis pirdapiri radiacia warmoadgens mzis parale-
luri sxivebis nakads, romelic uSualod ecema niada-
gis zedapirze. misi intensivoba izomeba siTbos im rao-
denobiT kaloriebSi, romelsac Rebulobs sxivebisadmi 
perpendikularulad mimarTuli 1 sm2 Savi zedapiri 1 
wT-is ganmavlobaSi. misi energetikuli mxare damokide-
bulia mzis dgomis simaRleze, atmosferos gamWirva-
lobaze, Semadgenlobasa da wlis periodze. 
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dedamiwis mzis garSemo elifsisebur orbitaze moZ-
raoba iwvevs imas, rom sxvadasxva sezonSi dedamiwa gan-
sxvavebuli manZiliTaa daSorebuli mzidan. misi inten-
sivoba izrdeba zRvis donidan adgilis simaRlis 
zrdasTan erTad. mzis radiaciis talRis sigrZe, rome-
lic aRwevs dedamiwamde, meryeobs 0.29-4.0 mkm fargleb-
Si. misi energiis daaxloebiT naxevari modis fotosin-
Tezurad aqtiur radiaciaze. 

mzis pirdapir radiacias axasiTebs rogorc dRiu-
ri, ise wliuri msvleloba. mzis amosvlisas mzis radia-
ciis intensivoba Zalze mcirea. mzis simaRlis zrdas-
Tan erTad igi TandaTan matulobs da SuadRisas aRwevs 
maqsimums. pirdapiri radiaciis wliuri msvleloba ki 
mkveTrad gamoxatulia polusebze, radgan aq zamTarSi 
polaruli Rameebis pirobebSi mzis radiacia saerTod 
ar SeimCneva. saSualo ganedebze pirdapiri radiaciis 
maqsimumi modis ara zafxulze, aramed gazafxulze, 
radgan zafxulis TveebSi wylis orTqlisa da mtveris 
momatebis gamo atmosferos gamWirvaloba daqveiTebu-
lia. saqarTvelosaTvis radiaciis maqsimumi aRiniSneba 
ivnisSi, xolo minimumi zamTris periodSi, dekemberSi.  

gabneuli radiacia mzis radiaciis is nawilia, rome-
lic atmosferoSi gavlis dros gaibneva da am saxiT aR-
wevs niadagis zedapirs. sxivebis gabnevas xels uwyobs 
atmosferoSi arsebuli gazebis molekulebi, mtveri, 
Rrublebi da sxva. Rrublebidan radiaciis gabnevis in-
tensivoba metad rTulia, radgan aq mxedvelobaSia mi-
saRebi, rogorc Rrublebis raodenoba, ise misi verti-
kaluri simZlavre, optikuri Tviseba da sxva. Tovlis 
saburveli, romelic aireklavs pirdapiri radiaciis 
70-90%, adidebs gabneul radiacias atmosferoSi. mow-
mendil amindSi zRvis donidan adgilis simaRlis mate-
basTan erTad gabneuli radiaciis intensivoba klebu-
lobs. 
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gabneuli radiaciis dRe-Ramuri da wliuri svla 
TiTqmis Seesabameba pirdapiri radiaciis msvlelobas. 
diliT gabneuli radiacia SeimCneva mzis amosvlamde, 
xolo saRamos — mzis Casvlis Semdeg. saerTod, mzis 
amosvlis da Casvlis periodSi igi Zlier sustia. wliur 
svlaSi gabneuli radiaciis maqsimumi SeimCneva zafxu-
lobiT. 

gabneuli radiacia, mowmendili cis pirobebSi, ga-
cilebiT mdidaria mokletalRovani sxivebiT, vidre 
pirdapiri sxivebiT, rac mniSvnelovan fiziologiur 
gavlenas axdens, rogorc mcenareTa, ise cxovelTa 
zrda-ganviTarebaze. ganedis zrdasTan erTad mniSvne-
lovnad matulobs Rrublianoba, ris gamoc Crdiloe-
TiT mdebare qveynebSi gabneuli radiaciis roli mcena-
reTa da cxovelTa ganviTarebisaTvis gacilebiT metia, 
vidre samxreT qveynebSi. mzis simaRlezea damokidebu-
li ara marto pirdapiri, aramed gabmeuli radiaciis 
intensivobac, e.i. mze horizontidan rac ufro dabla 
dgas, imdenad nakleb pirdapir da gabneul radiacias 
iZleva. 

 
 

3.3. mTliani radiacia, arekvlili radiacia,  
albedo 

 

mzis gabneuli - D da pirdapiri — S/ radiaciebis 
jams, romelic modis horizontalur zedapirze, uwo-
deben mTlian anu jamur radiacias (Q). mTliani radia-
cia warmoadgens radiaciuli balansis ZiriTad Semad-
genel nawils:  

Q = S/ + D 
 

misi speqtruli Semadgenloba, pirdapir da gabneul 
radiaciebTan SedarebiT, TiTqmis mdgradia da ar ic-
vleba mzis simaRlis SecvlasTan erTad. pirdapiri da 
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gabneuli radiaciis Tanafardoba jamur radiaciaSi 
damokidebulia mzis simaRleze, Rrublianobasa da at-
mosferos gaWuWyianebaze. mzis simaRlis matebasTan 
erTad gabneuli radiaciis wili SedarebiT mcirdeba. 
rac ufro gamWirvalea atmosfero, miT ufro mcirea 
gabneuli radiaciis wili mTlian radiaciaSi. mTliani 
moRrublulobis dros jamuri radiacia mTlianad Sed-
geba gabneuli radiaciisagan. zamTrobiT Tovlis sa-
burvelidan radiaciis arekvla da misi atmosferoSi 
xelmeored gabneva, mniSvnelovnad zrdis gabneuli ra-
diaciis wils jamur radiaciaSi.  

jamuri radiacia, romelic modis dedamiwis moqmed 
zedapirze da sagnebze, nawili airekleba misgan. aseT 
radiacias areklil radiacias uwodeben. areklili ra-
diaciis Ra Sefardebas jamur radiaciasTan Q albedo 
ewodeba (A), romelic gamoxatavs sagnis arekvliTuna-
rianobas: 

A = %100
Q
R

 

 
moqmedi zedapiris albedo damokidebulia mis fer-

ze, tenianobasa da sxva Tvisebebze (cxrili 3.3.1.). 
rogorc cxrilidan Cans, yvelaze meti arekvlis 

Tviseba aqvs axal mosul Tovls. didi arekvlis unari 
gaaCnia, agreTve grova Rrublebs, romelTa albedo 
78% aRwevs. sveli foTlisa da niadagis zedapiri 
mSralTan SedarebiT naklebad aireklavs mzis sxivebs. 
arekvla damokidebulia, agreTve mzis simaRleze da 
icvleba dRis ganmavlobaSi. 

wylis zedapiris albedo SedarebiT mcirea, vidre 
xmeleTis, radgan mzis sxivi xvdeba ra wyalSi, gaibneva 
da STainTqmeba masSi. 
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cxr. 3.3.1. 
 

sxvadasxva zedapiris albedo (m.budikos mixedviT) 
 

 
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 

  
albedos saSualebiT SesaZlebelia zedapiris mier 

STanTqmuli radiaciis raodenobis gamoangariSeba. 
zRvis albedo SesaZleblobas iZleva ganisazRvros mi-
si talRis simaRle. xmeleTis albedo saSualebas iZle-
va warmodgena viqonioT mcenareuli safaris mdgomare-
obaze.  

xmeleTis, zRvebis da Rrublebis albedoze dakvir-
veba warmoebs dedamiwis xelovnuri Tanamgzavridan. 
 

 
3.4. dedamiwisa da atmosferos grZeltalRovani 

gamosxiveba 
 

niadagis zedapiridan gamosxiveba modis ganuwyvet-
liv. rac metia gamomsxivebeli zedapiris temperatura, 
miT intensiuria misi gamosxiveba. ganuwyvetliv mimdi-
nareobs gamosxiveba atmosferodanac (Ea), romelic 
STanTqavs ra mzis radiaciis nawilsa da dedamiwis ga-
mosxivebas (Ed), Tavad gamoasxivebs grZeltalRovan ra-
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diacias. am ori nakadis sxvaoba (Ed- Ea) warmoadgens 
grZeltalRovani sxivebis siTbos im raodenobas, ro-
melsac kargavs moqmedi zedapiri. am sxvaobas efeqtur 
gamosxivebas uwodeben (Eef) da gamoixateba formuliT:  

 
Eef= Ed- Ea 

 
moqmedi fenis efeqturi gamosxiveba damokidebu-

lia Tavisi sxeulis temperaturaze, haeris tenianobasa 
da temperaturaze, agreTve Rrublianobaze. dedamiwis 
temperaturis momateba zrdis efeqtur gamosxivebas 
(Eef), xolo haeris temperaturis da tenianobis gaz-
rdiT igi mcirdeba. efeqtur gamosxivebaze gansakuT-
rebiT moqmedebs Rrublianobac. ukanasknelis moqmede-
biT Eef gamosxiveba mcirdeba. 

efeqturi gamosxivebis dRe-Ramuri svla xasiaTde-
ba maqsimumiT 12-14 sT-ze da minimumiT mzis Casvlis win. 
zRvis klimatis raionebSi efeqturi gamosxivebis wli-
uri svla sustad gamoixateba, im raionebTan Sedare-
biT, romlebic kontinentis siRrmeSi mdebareoben. 

 
 

3.5. radiaciuli balansi da  
misi Semadgeneli nawilebi. 

mzis radiaciis gazomvis meTodebi 
 

mzis radiacia, romelic aRwevs dedamiwis zedapirs, 
nawilobriv airekleba, xolo nawilobriv STainTqmeba 
niadagisa da mcenareebis mier. niadagi ara marto STan-
Tqavs radiacias, aramed Tavadac gamoasxivebs grZel-
talRovan radiacias mimdebare atmosferoSi. atmosfe-
ro, STanTqavs ra mzis mokletalRovan radiacias da ni-
adagidan gamosxivebul grZeltalRovani radiaciis 
did nawils, TviTonac gamoasxivebs grZeltalRovan 
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radiacias. atmosferos gamosxivebis didi nawili mi-
marTulia dedamiwis zedapirisaken da mas atmosferos 
Semxvedr gamosxivebas uwodeben. 

moqmedi zedapiris mier STanTqmuli mokletalRo-
vani radiaciisa da mis mier gacemuli grZeltalRovani 
radiaciebs Soris sxvaobas radiaciuli balansi ewode-
ba. igi Sedgeba mokletalRovani da grZeltalRovani 
radiaciisagan, sadac gaerTianebulia radiaciuli ba-
lansis Semadgeneli komponentebi: pirdapiri, gabneuli 
da arekvlili radiacia (mokletalRovani), dedamiwis 
zedapiris gamosxiveba da atmosferos Semxvedri gamos-
xiveba. 

mzis energiis agrometeorologiuri Sefaseba moi-
Txovs yvela saxis radiaciis diferencialur daxasia-
Tebas, gansakuTrebiT radiaciuli balansisas, rome-
lic gansazRvravs biologiuri procesebis siTboTi da 
sinaTliT uzrunvelyofis pirobebs. radiaciuli bala-
sis gantolebas aqvs Semdegi saxe:  

 

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

sadac B – radiaciuli balansia; S/ - pirdapiri radi-
acia, mosuli horizontalur zedapirze; D – gabneuli 
radiacia; Ra — arekvlili radiacia; Ed — dedamiwis (nia-
dagis) zedapiris gamosxiveba; Ea — atmosferos Semxved-
ri gamosxiveba. e.i. dedamiwis zedapiris radiaciuli 
balansi Sedgeba, Semosuli: pirdapiri, gabneuli, at-
mosferos Semxvedri radiaciebisagan da gasuli: arek-
vlili radiaciisa da dedamiwis zedapiris efeqturi 
gamosxivebisagan. 

radiaciuli balansis gantoleba SeiZleba daiwe-
ros sxva saxiTac: 

 

B= Q - Ra - Eef 
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sadac Q – aris mTliani anu jamuri radiacia; Eef — 
efeqturi gamosxiveba. Tu Semosuli radiacia metia ga-
sulze, radiaciuli balansi dadebiTia da dedamiwis 
moqmedi fena Tbeba. uaryofiTi radiaciis dros es fena 
civdeba. radiaciuli balansi dRisiT dadebiTia, xolo 
RamiT uaryofiTi. 

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

mzis radiaciis sxvadasxva maxasiaTeblebis gazomvi-
saTvis gamoiyeneba absoluturi da SefardebiTi meTo-
debi, ris Sesabamisadac Seqmnilia aqtinometruli xel-
sawyoebi. absoluturi xelsawyoebi gamoiyeneba Sefar-
debiTi xelsawyoebis Sesamowmeblad. SedarebiTi xel-
sawyoebi gamoiyeneba meteosadgurebze regularuli 
dakvirvebebis dros, agreTve eqspediciebsa da savele 
pirobebSi. yvelaze farTod gamoiyeneba Termoeleq-
truli xelsawyoebi — aqtinometri (gamoiyeneba mzis 
pirdapiri radiaciis gasazomad), piranometri (gamoiye-
neba gabneuli da jamuri radiaciis gazomvisaTvis) da 
albedometri (gamoiyeneba savele pirobebSi jamuri da 
arekvlili radiaciis gazomvisaTvis). 

universaluri heliografi gamoiyeneba mzis naTe-
bis xangrZlivobis gansazRvrisaTvis. 

Termoeleqtruli balansmzomi gamoiyeneba zedapi-
ris radiaciuli balansis gazomvisaTvis. 

luqsmetri gamoiyeneba ganaTebis gazomvisaTvis. 
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3.6. mzis radiaciis ganawileba da  
mcenareebis mier misi STanTqma 

 
fotosintezurad aqtiuri radiaciis gatarebisa da 

STanTqmis ZiriTad ganmsazRvrel faqtors warmoad-
gens, rogorc naTesebis, ise mravalwliuri nargavebis, 
zedapiruli foTlebis farTobis damokidebuleba min-
dvris farTobze. fotosinTezurad aqtiuri radiaciis 
(far) STanTqma izrdeba foTlis farTobis gadidebas-
Tan erTad. optimaluri STanTqma warmoebs maSin, roca 
foTlebis farTobi Seefardeba 40 000 m2. aRniSnuli 
ricxvis gazrdis SemTxvevaSi aqtiuri radiaciis STan-
Tqma aRar imatebs (naxazi 3.6.1.). 
 

 
 

nax. 3.6.1. mcenareTa mier mzis radiaciis (%) STanTqma 
foTlis farTobTan mimarTebaSi (aTasi m2/ha) 

 
far-is mcenareSi gatareba damokidebulia mzis 

dgomis simaRleze, da foTlis orientaciaze. mzis ma-

Ral simaRleze dgomis dros (>35°) pirdapiri radiacia 
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Zlierad iWreba rogorc naTesebSi, ise nargaobaSi, Tu 
foTlebi vertikaluradaa orientirebuli sxivebisad-
mi. mzis dabali mdgomareobisas radiaciis gatareba in-
tensiuria maSin, rodesac foTlebis mdebareoba hori-
zontalurs uaxlovdeba. 

 erTwliani mcenareulobis naTesi, mravalwliur 
nargaobasTan SedarebiT, warmoadgens rTul optikur 
sistemas, romelic mzis radiaciis nakadis Tavisebur 
gadanawilebas axdens. SedarebiT maRal da mWidro na-
TesebSi (simindi, Saqris lerwami da sxva) airekleba ra-
diaciis 20-25%, xolo radiaciis danarCeni an STain-
Tqmeba zedapiris zeda iarusis foTlebiT, an foTlebi 
qveviT gaatarebs, ise rogorc filtrSi. araxSir naTe-
sebSi pirdapiri da gabneuli radiacia gaivlis qveda ia-
rusis foTlebamde da SeiZleba niadagis zedapiramdec 
ki CaaRwios. simindis SemWidrovebul naTesebSi qveda 
iarusis foTlebze modis 10-20-jer naklebi radiacia, 
vidre zeda iarusis foTlebze. amasTanave, icvleba ra-
diaciis speqtruli Semadgenlobac. 

saTburis radiaciuli reJimi mniSvnelovnad gan-
sxvavebulia gruntis pirobebisagan. saTburebis umrav-
lesoba muSaobs mzis siTbur efeqtze, sadac ZiriTadad 
moyavT bostneuli kulturebi. saTburis minis saxura-
vi mzis radiacias nawilobriv aireklavs da akavebs (da-
ax. 30%). radiaciis is nawili, romelic xvdeba saTburSi 
xmardeba niadagisa da haeris gaTbobas (daax. 30%) da 
mxolod 40% modis mcenaris maregulirebel proceseb-
ze. 
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3.7. mzis energiis mniSvneloba biosferosaTvis da 
misi gamoyeneba soflis meurneobaSi 

 
mzis sxivadi energia (mzis radiacia) warmoadgens 

mTeli rigi procesebis wyaros, romlebic mimdinareo-
ben bunebaSi. maT ricxvs upirveles yovlisa miekuTvne-
ba mcenaris, cxovelTa samyaros da adamianis sicoc-
xlisunarianoba. igi, agreTve warmoadgens dedamiwaze 
klimatis formirebis erT-erT ZiriTad faqtors. mzis 
radiacia araTanabrad aTbobs ra xmeleTsa da okeanes, 
iwvevs sxvadasxva Tvisebis haeris masebis horizonta-
lur Serevas, aRmavali denebis warmoSobasa da sxva. 
mzis energiis uSualo moqmedebiT wylis auzebidan, ni-
adagidan, mcenareebidan orTqldeba wylis udidesi ra-
odenoba, romlebic qaris daxmarebiT gadaitaneba kon-
tinentebze da warmoadgenen naleqebis mosvlis wyaros. 
es ukanaskneli ki zrdis mdinareebis wylis marags, mis 
Camonadens, romlis nawili mindvrebisa da baRebis mor-
wyvas xmardeba. 

sasoflo-sameurneo kulturebis zrda-ganviTare-
bis procesi mimdinareobs mzis sxivuri energiis STan-
Tqmisa da gardaqmnis saSualebiT. amitom soflis meur-
neobis warmoeba SesaZlebelia mxolod niadagis zeda-
pirze mosuli mzis energiis gansazRvruli raodeno-
biT. gamoCenilma mecnierma k.timiriazevma aRmoaCina 
mcenaris mwvane masis rolis mniSvneloba fotosinTe-
zis procesSi. am procesis msvlelobis dros, mcenare 
mzis energiis daxmarebiT, naxSirorJangis gazidan, 
wylisgan da niadagis mineraluri nivTierebebidan ax-
dens organuli nivTierebebis sinTezs da atmosferoSi 
gamoyofs Jangbads. 

mcenareebis mier wlebis ganmavlobaSi dagrovebu-
li organuli nivTiereba warmoadgens yvela cocxali 
organizmebis kvebis safuZvels da energiis mniSvnelo-
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van wyaros kacobriobisaTvis (qvanaxSiri, navTobi, 
torfi da sxva). 

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

mzis sxivi — Seucvleli faqtoria cxovelTa da mce-
naris cxovrebaSi. cocxali organizmebi mkveTrad rea-
gireben ganaTebisa da misi speqtruli Semadgenlobis 
Secvlis SemTxvevaSi. arasakmarisi ganaTebuloba gana-
pirobebs mcenaris ujredebis sust diferenciacias. 
mzis radiaciis sxvadasxva intensivobasTan dakavSire-
biT mcenareulobis yvela formebi iyofa sinaTlis 
moyvarul da Crdilisamtan mcenareebis jgufebad. 
mzis radiacia moqmedebs, agreTve mcenaris qimiur Se-
madgenlobaze. magaliTad, yurZnis da Warxlis Saqria-
noba, cilis Semcveloba marcvalSi didad aris damoki-
debuli mziani dReebis raodenobaze. vaSlis Saqriano-
ba, zeTis raodenobis Semcveloba mzesumziraSi dakav-
Sirebulia mzis radiaciis intensiobaze da sxva. mzis 
radiaciis SesustebiT gaZnelebulia bostneuli kul-
turebis mier fosforisa da kaliumis SeTviseba. maqsi-
malurad unda iyos gamoyenebuli samxreTis eqspozici-
is ferdobebi, sadac yvelaze didia mzis radiaciis ga-
moyenebis koeficienti, gansakuTrebiT mTagorian ad-
gilebSi.  

ganaTebis ukeT gamoyenebisaTvis mexileobaSi gamo-
iyeneba palmeturi jiSebi, romelTa varji ganapiro-
bebs radiaciuli reJimis optimalur gamoyenebas, rac 
xels uwyobs mosavlis gadidebas. 
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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, 
ZiriTadad temperatura da naleqebi. erT-erT umniS-
vnelovanes faqtors mcenareebis sicocxlisaTvis war-
moadgens niadagis temperatura, romelic damokidebu-
lia mzis radiaciaze. mzis sxivebs, romelsac iRebs de-
damiwa, pirdapiri da gabneuli radiaciis saxiT aTbobs 
mas. gamTbari dedamiwa nawilobriv ubrunebs atmosfe-
ros grZeltalRovani sxivebis saxiT da Tbeba haeri, e.i. 
dedamiwa da atmosfero ucvlian erTmaneTs siTbos da 
nawilobriv kargaven mas samyaros sivrceSi. 

niadagis mier mzis energiis STanTqma damokidebu-
lia adgilis geografiul mdebareobaze, mcenareebis 
safarze da sxva. samxreT ferdobis niadagebi mzis siT-
bos metad STanTqaven, vidre CrdiloeT ferdobebis. 
zafxulis cxel periodSi mcenareuli safari aferxebs 
ra mzis siTbos STanTqmas, mis qvemoT niadagi naklebad 
Tbeba, vidre mcenareebiT dausaxlebeli niadagebi. 

 niadagis mier siTbos gacema atmosferoSi umTav-
resad damokidebulia niadagis tenianobaze. niadagi, 
rac ufro met wyals Seicavs, miT meti siTbo unda da-
kargos da piriqiT. mSrali niadagi, Tanabar pirobebSi 
naklebad asxivebs siTbos. niadagi, romelsac unari 
aqvs daikavos Warbi wyali, rogoric aris Tixnari nia-
dagebi, yovelTvis iqneba ufro civi SedarebiT sxva ni-
adagebTan. Tixnari niadagebi mcenareuli safaris qveS 
Tbeba nela, vidre moSiSvlebuli. 20 sm siRrmeze aRniS-
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nuli niadagebi mcenareuli safaris qveS zafxulis gan-

mavlobaSi 1-2°-iT civia, vidre haeri. msubuqi qviSnari 
uaxlovdeba haeris temperaturas, xSir SemTxvevaSi iv-

lis-agvistoSi Warbobs kidec mas 1-1.5°-iT. siTbos ga-
mosxivebaze did gavlenas axdens niadagSi neSompalis 
arseboba. aseTi niadagebi mdidaria humusiT, e.i. 
struqturulia da aqvT siTbos SenarCunebis meti una-
ri, vidre humusiT Rarib niadagebs.  

mzis sxivebis STanTqmis unari damokidebulia, ag-
reTve niadagis ferze. yvelaze metad es unari gaaCnia 
muqi feris niadagebs, vidre Ria ferisas, radgan Ria 
feris niadagebi metad aireklaven mzis sxivebs, vidre 
muqi feris. Zlierad Tbeba mzis sxivebiT qviSnari nia-
dagebi, bevrad sustad tyiT da buCqebiT dafaruli nia-
dagebi. feris gavlena niadagis gaTbobaze gansakuTre-
biT vlindeba mzian amindSi. moRrublul amindSi, mxo-
lod gabneuli radiaciis 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 balan-
sis dros niadagis zeda fena Tbeba. am dros siTbos na-
wili STainTqmeba niadagis fenis mier da gadaecema mis 
siRrmes, nawili ki airekvleba atmosferoSi. niadagSi 
temperaturis, aseT ganawilebas insolacias uwodeben.  

garkveul warmodgenas iZleva wylis, niadagis, qvi-
Sis, mcenareuli safaris da Tovlis saburvelis mier 
STanTqmuli da arekvlili mzis sxivadi energiis gana-
wileba (naxazi 4.1.1.) 
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nax. 4.1.1. sxvadasxva zedapiris STanTqmiTi  

da arekvliTi unari 
 

rogorc vxedavT, sxvadasxva zedapirs sxvadasxva 
STanTqmisa da arekvlis unari gaaCniaT. magaliTad, nia-

dagi STanTqavs mzis energiis daaxloebiT 60%, xolo 

atmosferos ubrunebs 40%. Tu radiaciis balansi uar-
yofiTia, maSin niadagis zeda fena civdeba da siTbo ni-
adagis siRrmidan amodis mis zedapirze, rac iwvevs nia-
dagis siRrmis gacivebas. niadagSi temperaturis aseT 
ganawilebas gamosxivebas uwodeben. 

niadagis gaTbobisa da gacivebis procesebisaTvis 
garkveuli mniSvnloba aqvs, agreTve aorTqlebas da 
wylis orTqlis kondensacias mis zedapirze. kondensa-
ciis dros gamoiyofa siTbo, romlis drosac Tbeba nia-
dagi, xolo aorTqlebaze ixarjeba siTbo, amitom aseT 
pirobebSi mimdinareobs niadagis gaciveba. 

niadagis Tbotevadoba. arCeven niadagis moculo-
biT da woniT Tbotevadobas. moculobiT Tbotevado-
bas uwodeben siTbos im raodenobas (kaloriebSi), rome-

lic saWiroa 1sm3 niadagis gasaTbobad 1°-iT, xolo wo-
niTi Tbotevadobas uwodeben siTbos im raodenobas, 
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romelic saWiroa 1gr. niadagis gaTbobisaTvis 1°-iT. 
niadagis Tbotevadoba imdenad aris damokidebuli mas-
Si arsebul mineralebze, ramdenadac niadagis forebSi 
wylisa da haeris Semcvelobaze. e.i. niadagis Tboteva-
doba miT metia, rac ufro savsea forebi wyliT. aseTi 
niadagebi siTbos metad inarCuneben da zamTrobiT maTi 
zedapiri naklebad iyineba. 

mogvyavs mitCerlixis monacemebi moculobiT Tbo-
tevadobaze sxvadasxva tenianobis dros (cxrili 4.1.1.) 

 
cxr. 4.1.1. 

 

niadagis moculobiTi Tbotevadoba (kal/sm3 °C) 
 

tenianoba 
 (%, yvelaze mcire tentevadobisagan) 

 
niadagi 

0 20 50 80 100 

qviSa 0.302 0.385 0.510 0.634 0.717 
Tixa 0.240 0.357 0.532 0.706 0.823 
torfi 0.148 0.300 0.525 0.751 0.902 

 
cxrilidan Cans, rom rac ufro matulobs teni nia-

dagSi, miT metia misi Tbotevadobac. 
cnobilia, rom qviSnari niadagebi Tbilia Tixnareb-

ze, radgan maT gaTbobaze saWiroa naklebi siTbo, xolo 
cudi aorTqlebis unaris gamo isini naklebadac civde-
bian. gazafxulze, aseTi niadagebi ufro gamosadegia 2-
3 kviriT adre dasamuSaveblad, vidre Tixnari niadage-
bi. mZime ustruqturo niadagebze saWiroa gansakuTre-
buli agroteqnikuri RonisZiebebis Catareba - niadagis 
moxvna, mineraluri da organuli sasuqebis Setana da 
sxva, rac xels Seuwyobs karg wyalgamtarianobas da nia-
dagidan aorTqlebis Semcirebas. 
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niadagis Tbogamtaroba. niadagis unars gaataros 
siTbo, gamTbari fenidan ufro civisaken uwodeben 
Tbogamtarobas. Tbogamtarobis sazoms Tbogamtarobis 
koeficienti warmoadgens. igi ricxobrivad udris siT-
bos im raodenobas, romelic gadis 1wamSi 1sm3 sisqis ni-

adagis temperaturis 1°-iT sxvaobisas fenis sazRvreb-
Si. niadagis Tbogamtaroba damokidebulia mis minera-
lur Sedgenilobaze, tenianobasa da niadagis forebSi 
haeris Semcvelobaze. 

niadagis calkeuli Semadgeneli nawilakebis Tbo-
tevadoba da Tbogamtaroba mocemulia cxrilSi 4.1.2. 

 
cxr. 4.1.2. 

 

niadagis Semadgeneli nawilebis Tbotevadoba 
da Tbogamtarobis koeficienti 

 

T b o t e v a d o b a 
 

 
niadagis Semad-
geneli nawile-

bi 
woniTi 

(kal/gr. 
grad) 

moculobiTi 
(kal/sm2. 

grad.) 

Tbogamta-
robis koe-
ficienti 
(kal/sm2. 
wm/grad) 

 
qviSa da Tixa 0.18-0.23 0.49-0.58 0.0003 
torfi 0.48 0.60 0.0020 
niadagis haeri 0.24 0.0003 0.00005 
niadagis wyali 1.00 1.00 0.0012 

 

mcenareebisaTvis didi mniSvneloba aqvs niadagis 
Tbogamtarobas, radgan niadagis zedapirma SeiZleba 
miiRos didi raodenobiT siTbo, magram igi ver gaata-
ros mis qveda fenebSi. am dros iqmneba niadagis zeda da 
qveda fenebs Soris didi meryeoba, rac aranormalur 
pirobebs uqmnis sasoflo-sameurneo kulturebis 
zrda-ganviTarebas.  

cnobilia, niadagis garegani da Sinagani Tbogamta-
roba. garegani Tbogamtarobis dros niadagis mier siT-
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bos gadacema mimdinareobs garemosaTvis, xolo Sinagani 
siTbos gadacema warmoebs niadagis SigniT. Sinagani siT-
bos gadacemis procesi metad mniSvnelovania, misi sidi-
dis gansazRvris dros igulisxmeba siTbos raodenoba 
mcire kaloriebSi, niadagis yovel erT kvadratul san-
timetrSi erT santimetr siRrmeze, Tu orive mosazRvre 

Sris temperatura gansxvavdeba erTmaneTisagan 1°-iT. am 
process sasoflo-sameurneo kulturebis zrda-ganvi-
TarebisaTvis garkveuli mniSvneloba aqvs, radgan nia-
dagis optimaluri tenianobis SemTxvevaSi Tbogamtaro-
ba meti iqneba, es ki mcenareebis fesvTa sistemas uzrun-
velyofs siTboTi, xolo naklebi tenianobisas piriqiT. 
amitom yuradReba unda gavamaxviloT niadagis tempera-
turis reJimis Seswavlaze, raTa davadginoT sasoflo-
sameurneo warmoebisaTvis, agroteqnikis Catarebis xel-
sayreli optimaluri pirobebi.  

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

niadagis siRrmeSi siTbos gadacemis gansazRvri-
saTvis iyeneben formulas:  

τλ ⋅
−
−

=
12

12

ZZ
tt

T kal./sm2 

sadac T — aris siTbos dineba kal/sm2 wamSi, λ - Tbo-

gamtarobis koeficienti, 
12

12

zz
tt

−
−

 temperaturis verti-

kaluri gradienti, e.i. sxvaoba temperaturis t2 - t1 or 
siRrmeSi (z2 – z1), saSualod drois zogierTi Sualedi-

saTvis, τ-periodi. 
rogorc formulidan Cans, temperaturis vertika-

luri gradientiT mimdinareobs niadagSi siTbos gada-
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tana. xolo mis siRrmeSi TbogamtarobiT siTbos gada-
cema warmoebs 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 dag-
rovili saTbos xarjva dilamde, mzis amosvlamde. nia-
dagis zedapirisa da misi siRrmis temperaturis svla, 
agreTve didad aris damokidebuli mis safarze, romel-
sac zafxulSi warmoadgens mcenareuloba da sxva, zam-
TarSi ki Tovli. cnobilia, rom niadagis yovelgvar sa-
fars SeuZlia Seamciros temperaturis amplituda 
(cxrili 4.1.3.) 

 
cxr. 4.1.3. 

 
moSiSvlebuli da damulCuli niadagebis temperaturebi 
(dakvirvebebi Catarebulia anaseulSi, ozurgeTis r-ni) 

 
21 i v n i s i 

niadagis temperatura, 9 
saaTze 

niadagis temperatura, 
16 saaTze 

 
 

niadagis 
siRrme 

 
moSiSvlebu-

li 
damulCu-

li 
moSiSvlebuli damulCu-

li 

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 

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 
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cxrilSi 4.1.3. Cvens mier motanil dakvirvebaTa ma-
salebidan Cans, rom mzian amindSi moSiSvlebul niadag-
Si, damulCul niadagTan SedarebiT temperatura yo-
velTvis maRalia (mulCad gamoyenebul iqna xmeli bala-
xi). gansakuTrebiT igi maqsimums aRwevs 16 saaTisaTvis, 
xolo diliT minimumia.  

STanTqavs ra niadagi mzis sxivebs, igi Tbeba da am 
siTbos niadagis zedapiri gadascems mis siRrmeSi. es 
ukanaskneli inarCunebs siTbos garkveul momentamde, 
Semdeg TandaTan civdeba manam, sanam morigi mzis sxi-
vebs ar STanTqavs niadagis zedapiri. cxrilidan Cans, 
rom diliT niadagis zedapirTan axlos temperatura 
ufro civia, vidre mis siRrmeSi, xolo naSuadRevs igi 
piriqiTaa. 

siTbos ufro swrafad miReba da gaciveba warmoebs 
moSiSvlebul niadagebze, vidre damulCulze. aseTi 
procesi damulCul niadagebze SedarebiT Tanmimdev-
rulad warmoebs. 

niadagis siRrmeebis TandaTanobiT gaTbobas da ga-
civebas didi praqtikuli mniSvneloba aqvs sasoflo-
sameurneo kulturebis Tesvisa da zrda-ganviTarebi-
saTvis. 
 
 

4.2. niadagis temperaturis gazomvis meTodebi 
 

niadagis temperatura mniSvnelovani faqtoria mce-
nareTa zrda-ganviTarebisaTvis. niadagSi mcenaris 
Teslis gaRiveba, aRmoceneba, fesvTa sistemis ganviTa-
reba da sxva, damokidebulia temperaturaze. aRniSnu-
li procesebi kargad mimdinareobs optimalur tempe-
raturaze.  

niadagis temperaturis gasazomad iyeneben vadian 
(Cveulebrivi) Termometrs, romliTac ganisazRvreba 
temperatura dakvirvebis garkveul vadaSi. igi warmo-
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adgens martiv vercxliswylian Termometrs, romlis 

skalis TviTeuli mcire danayofi udris 0.2 an 0.5°.  
maqsimaluri Termometri gviCvenebs dakvirvebaTa 

vadebs Soris maqsimums, mis mimReb nawilSi (rezervuar-
Si) moTavsebulia vercxliswyali (sindiyi), skalis da-

nayofi udris 0.5°. rezervuaris ZirSi mikalulia SuSis 
Reraki, romlis bolo Sedis kapilaris dasawyisSi, sa-
dac qmnis siviwroves. temperaturis awevisas rezervu-
arSi moTavsebuli sindiyi farTovdeba, daZlevs siviw-
roves da Sedis kapilarSi. temperatura, rogorc ki mi-
aRwevs maqsimalur mniSvnelobas, iwyebs daqveiTebas. 
sindiyi rezervuarSi ikumSeba, magram ukan veRar brun-
deba, ar SeuZlia siviwrovis gavla. igi adgilze wydeba 
da sindiyis is nawili, romelmac maqsimaluri tempera-
tura gviCvena, kapilarSi rCeba. misi ukan dabrunebi-
saTvis saWiroa Termometri daibertyos, raTa miviyva-
noT misi Cveneba garemo haeris temperaturasTan dak-
virvebis momentSi. 

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 0.5° Sead-
gens. temperaturis Semcirebisas spirti ikumSeba da mi-
si zedapiruli apki Seexeba ra Rerakis momrgvalebul 
bolos, mas waiRebs rezervuarisaken, manamde vidre 
spirti minimumamde ar SeikumSeba. rodesac temperatu-
ra aiwevs, spirti isev kapilarisaken wava, Reraki ki ad-
gilze rCeba. 

Termometris horizontalur mdgomareobaSi yof-
nis dros unda aiTvalos rezervuaris mopirdapire Re-
rakis bolo, romelic iqneba yvelaze ufro minimaluri 
temperatura ukanaskneli dakvirvebis dros. axali mi-
nimaluri temperaturis gansazRvrisaTvis Termomet-
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ris rezervuari unda daviWiroT zeviT, manamde vidre 
Reraki ar Seexeba spirtis zedapirs. amis Semdeg Termo-
metrs vaTavsebT horizontalur mdgomareobaSi.  

niadagis temperaturis gansazRvra 5, 10, 15 da 20 sm 
siRrmeze warmoebs savinovis muxlebiani Termometre-

biT. igi rezervuaris maxloblad moxrilia 135°-iT. 

skalis danayofi 0.5° Seadgens. Termometrebi ise unda 
ganvalagoT, rom rezervuari niadagSi horizontalu-
rad moTavsdes, xolo mili, romelSic skalaa moTavse-

buli, 45°-iT iqneba daxrili niadagis zeviT (aRmosav-
leTidan dasavleTisaken). muxlebiani TermometrebiT 
dakvirvebas axdenen mxolod wlis Tbil perodSi. ufro 
meti siRrmeebis (40, 80, 160, 340 sm) temperaturis gan-
sazRvrisas iyeneben siRrmis Termometrebs, romelic 
CaSvebulia niadagSi ebonitis milebis saSualebiT. dis-
tanciuri eleqtronuli TermometrebiT gazomva xdeba 
uSualod samomsaxurebo Senobidan da Tanamgzavridan. 

 
 

4.3. reliefis, mcenareuli da Tovlis safaris 
gavlena niadagis siTbur reJimze 

 

niadagis gaTboba da gaciveba damokidebulia reli-
efis formaze, Tu rogoria reliefis eqspozicia, daqa-

neba da sxva. samxreT ferdobebi ufro Tbilia (3-4°), 
vidre CrdiloeT ferdobebi. Sualeduri adgili ukavia 
dasavleT da aRmosavleT ferdobebs. sasoflo-sameur-
neo kulturebis gaadgilebis dros gaTvaliwinebuli 
unda iqnas ferdobebis eqspozicia. samxreT ferdobeb-
ze unda gavaSenoT SedarebiT siTbos moyvaruli kul-
turebi. 

mcenareebis safari iWers dedamiwis zedapirze Se-
mosuli mzis pirdapir sxivebs da amiT cvlis niadagis 
siTbur reJims. gabneuli radiacia iWreba sxvadasxva 
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mimarTulebidan, Rrmad aRwevs mcenareebSi da meti 
raodenobiT aRwevs dedamiwis zadapirze. 

mzis energiis Semosvlis Sedegad siTbo, niadagis 
zedapirze, romelic mcenareebiT aris daCrdiluli Se-
adgens 20-30%-iT naklebs, vidre mcenareebisagan dauC-
rdilavi niadagis zedapirze. niadagis saSualo wliuri 

temperatura tyeSi 2°-iT dabalia, vidre velze, xolo 

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

zamTris periodSi Tovlis safari warmoadgens nia-
dagSi wylis dagrovebis erT-erT mTavar wyaros. igi ni-
adags 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 gvevline-
ba anomalurad Tbil zamTrad da piriqiT. Tovlis sa-
faris uaryofiT mxares warmoadgens zvavebi. 

 
cxr. 4.3.1 

 
axalmosuli Tovlis simkvrivis damokidebuleba 

haeris temperaturaze 
 

Tovlis simkvrive gr/sm2 

 
 

haeris temperatura 
 saSualo 

 

minimaluri 
 

-10°C-ze dabali 0.07 0.01 

-10°C -5°C 0.09 0.02 

-5°C 0°C 0.11 0.04 

0°C 2°C 0.18 0.07 

2°C-ze meti 0.20 0.16 
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axalmosuli Tovlis simkvrive damokidebulia hae-
ris temperaturaze Tovis dros. rac ufro maRalia ha-
eris temperatura, miT metia Tovlis simkvrive. cxril-
Si 4.3.1. mocemulia axalmosuli Tovlis simkvrivis da-
mokidebuleba haeris temperaturaze. 

rogorc cxrilidan Cans, temperaturis matebasTan 
erTad Tovlis simkvrive matulobs. b.veinbegis mixed-
viT Tovlis safaris simkvrive matulobs saSualod 
10%-iT Tvis ganmavlobaSi. 

Tovlis safari gansakuTrebul rols asrulebs 
mkacri zamTris pirobebSi. igi yinvebisagan icavs sa-

soflo-sameurneo kulturebs. 0°-is zeviT haeris tem-
peraturis swrafad matebis SemTxvevaSi, niadagi, ro-
melzedac Tovlis safari ar aris, swrafad Tbeba, vid-
re Tovliani niadagi. zomieri Tovlis safarvelis qveS 
niadagis temperatura TiTqmis mudmivia, amitom aseT 
pirobebSi mcenares iSviaTad daazianebs mkacri zamTa-
ri. maSasadame, Tovlis safars SeuZlia daicvas mcena-
re, rogorc yinvebisagan, ise temperaturis mkveTri 
meryeobisagan. 

a. Sulginis mier Catarebuli dakvirvebaTa masale-
bis safuZvelze Sedgenilia nomograma (naxazi 4.3.1.), 
romlis mixedviT SegviZlia ganvsazRvroT Tovlis sa-
faris gavlena niadagis temperaturaze (3 sm siRrmeze). 

mocemul naxazze (4.3.1.), marjvena vertikalze aR-
niSnulia Tovlis safari (sm), zemo horizontalze mru-
deebis xazis boloebTan haeris minimaluri temperatu-
rebi, xolo qvemoT ganlagebuli mrudeebis boloebi 
qveda horizontze uCveneben niadagis minimalur tempe-
raturas 3 sm siRrmeze. naxazis mixedviT, rac ufro da-
balia haeris temperatura, miT ufro marjvniv midis 
mrudi, e.i. miT ufro dabalia Tovlis safaris dacviTi 
moqmedeba. dauSvaT, rom mocemul naxazze haeris tem-

peratura udris -15°, Tovlis safarveli 30 sm-ia, maTi 
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gadakveTis xazze gavigebT niadagis minimalur tempe-

raturas 3 sm siRrmeze -14°, e.i. sxvaoba haeris tempera-

turas da niadagis 3 sm siRrmes Soris Seadgens -4°. 

 
 

nax. 4.3.1. Tovlis safaris gavlena niadagis 
temperaturaze (3 sm siRrmeze) 

 
aRniSnuli nomogramis praqtikuli daniSnulebaa 

ganvsazRvroT ama Tu im mcenaris dazianebis xarisxi, 
Tu viciT misi kritikuli dazianebis maCveneblebi, ro-
desac zamTarSi gvecodineba haeris temperatura da 
Tovlis safaris siRrme. 
 
 

4.4. niadagis temperaturis Termoizopletebi. 
gayinva da siRrmis mixedviT galRoba 

 
niadagis temperaturaze xangrZlivi dakvirvebebis 

safuZvelze, SeiZleba SevadginoT niadagis siRrmeSi 
temperaturis ganawilebis grafiki (naxazi 4.4.1.) ro-
melzedac saSualo Tvis niadagis temperatura daita-
neba sxvadasxva siRrmeebze. erTnairi temperaturebis 
wertilebs SeaerTeben Tanabari xazebiT, rasac Termo-
izopletebs uwodeben. 
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nax. 4.4.1. niadagis Termoizopletebi 
(Tbilisis mixedviT) 

 
Termoizopletebi naTel warmodgenas iZlevian, ni-

adagis aqtiuri fenis temperaturis Sesaxeb nebismier 
siRrmeze, yovel TveSi, rasac praqtikuli mniSvneloba 
aqvs soflis meurneobis TvalsazrisiT. kerZod, kriti-
kuli temperaturis niadagis siRrmeSi SeRwevis gansaz-
RvrisaTvis, romelsac SeuZlia daazianos sasoflo-sa-
meurneo kulturebis fesvTa sistema.  

aRniSnuli grafiki gamoiyeneba mrewvelobasa da 
sagzao mSeneblobaSi, samelioracio saqmianobaSi da 
sxva. magaliTad, niadagSi wyalsadeni milebi, rom Cavaw-
yoT, unda vicodeT mocemuli adgilis niadagis gayin-
vis siRrme zamTarSi. 

grafikze niadagis temperaturis gansazRvris wesi. 
nebismieri horizontaluri xazebidan, sadac siRrmee-
bia naCvenebi, SegviZlia gavigoT CvenTvis saWiro niada-
gis temperaturebis ganawileba, Tu romel TveSi iqneba 
is ama Tu im sididiT. aseve SeiZleba ganvsazRvroT ne-
bismieri vertikaluri xazebidan, sadac TveebSia miTi-
Tebuli niadagis temperaturebis ganawileba CvenTvis 
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saintereso siRrmeebSi. grafiki pasuxs iZleva imazzec, 
rom mocemul siRrmeze rodis moimata niadagis tempe-

raturam, magaliTad 0° zeviT, romlis drosac iwyeba 
niadagis galRoba; rodis dadgeba fesvTa sistemisaT-

vis aqtiuri temperatura 10, 15 Tu 20°, ramdenxans iqne-
ba es temperaturebi SenarCunebuli niadagSi da a.S. vi-
ciT ra mcenareebis moTxovnileba niadagis temperatu-
ris mimarT, aRniSnuli grafikis gamoyenebiT gavigebT, 
Tu ramdenad xelsayreli iqneba mocemuli adgilis nia-
dagis temperaturebi erTwliani Tu mravalwliani 
kulturebis warmoebisaTvis.  

niadagis gayinva da galRoba. zamTris TveebSi nia-
dagis fenis zedapiri iyineba. gayinva da galRoba Ziri-
Tadad damokidebulia mis tenianobaze. niadagi, rome-
lic teniTaa gajerebuli, axlosaa misi gayinvis tempe-

ratura 0°. niadagis teni ZiriTadad sxvadasxva marile-
bis saxiT Seicavs mineralebs, amitom igi SeiZleba gai-

yinos ara 0° temperaturaze zustad, aramed -0.5 -1.5°-
ze. niadagis gayinva iwyeba zeda fenebidan da vrcelde-
ba mis Rrma fenebSi. niadagis gayinvis siRrme damokide-
bulia zamTris simkacresa da mis xangrZlivobaze, ag-
reTve Tovlis saburvelis simaRleze. saqarTveloSi, 
roca zamTari mkacri da uTovloa, mis aRmosavleTSi 
niadagi SeiZleba gaiyinos 30-40 sm siRrmemde, xolo da-
savleTSi 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 zedapirTan. Zlier 
iyineba qviSnari niadagebi, xolo SedarebiT naklebad 
Tixnari niadagebi. niadagis gayinuli zedapiris gal-
Roba iwyeba siTbos dadgomisas (gazafxulze), ZiriTa-
dad mzis radaciuli energiis moqmedebisas, nawilob-
riv niadagis siRrmeSi arsebuli temperaturis gavle-
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niT, romelsac TandaTanobiT iRebs niadagis zeda fena. 
Tixnar da torfian niadagebs aqvs cudi Tbogamtarobis 
unari, amitom galRoba mimdinareobs nela da gvian, xo-
lo silnar da qviSnar niadagebze ki swrafad da Rrmad. 
niadagis siRrmis gayinvisa da galRobis gansazRvri-
saTvis iyeneben danilinis gayinulmzoms. 

 
 

4.5. niadagis temperaturis sasoflo-sameurneo 
mniSvneloba 

 

niadagis temperaturas aqvs rogorc pirdapiri gav-
lena mcenaris moqmed fesvTa sistemaze, aseve did 
rols asrulebs biologiur da qimiur procesebSi — ni-
adagSi gansazRvravs sakvebi nivTierebebis gardaqmnis 
siCqares, umniSvnelovanesi faqtoria mcenareebis cxo-
velqmedebisa da niadagSi arsebuli mikroorganizmebi-
saTvis. am ukanasknelTa cxovelmoqmedebis gaZliereba, 
azotisa da fosforis gamoyenebis intensioba izrdeba 
niadagis temperaturis zrdasTan erTad. niadagis tem-

peraturis 5° dros mcenareSi azotisa da fosforis 

SeRweva TiTqmis 3-jer mcirea, vidre 20° temperaturis 
SemTxvevaSi (naxazi 4.5.1.) 

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

tulobs, siTbosmoyvarulis ki 2-3-jer. 6-10°-mde gaci-
vebuli niadagi 2-3-jer amcirebs sicivisamtani kultu-
rebis mosavals. 

sasuqebis gamoyenebis dros, mcenareTa daavadebe-
bis da maT mavneblebTan brZolis saSualebebis ufro 
efeqturobisaTvis, saWiroa niadagis temperaturuli 
reJimis gaTvaliswineba. mcenareTa bevri daavadeba 
Cndeba niadagis garkveul temperaturaze. dadgenilia, 
rom niadagis maRali temperatura iwvevs kartofilis 
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gadagvarebas, rac gamoixateba tuberebis uxarisxobaSi 
(dawvrilebaSi). tuberebis formirebis periodSi (nia-
dagis optimaluri tenianobisas) normalurad iTvleba 

17-18° niadagis temperatura. 
 

 
nax. 4.5.1. niadagis temperaturis gavlena mcenareebis 

mier sakvebi elementebis (%) STanTqmaze 
  

mcenaris Tesli niadagidan aRmocendeba (tenis op-
timaluri pirobebisas) maSin, roca niadagSi siTbo im 
zRvramde miaRwevs, ramdenic saWiroa mocemuli saxeo-
bis kulturisaTvis. Teslis aRmocenebis periodi da-
kavSirebulia niadagis temperaturasTan. am ukanaskne-
lis matebasTan erTad aRmoceneba Cqardeba da piriqiT 
(naxazi 4.5.2.).  

niadagis temperaturis mdored mateba iwvevs Tes-
lis aRmocenebis periodis gaxangrZlivebas da piriqiT. 
mcenaris fesvebi niadagidan normalurad iTviseben 
tens da sakveb elementebs, rodesac siTbos sakmarisi 
raodenobaa. temperaturis klebisas mcenaris fesvebi 
ver iTvisebs sakvebs, gansakuTrebiT azots, rac iwvevs 
maT dakninebas da mosavlis mkveTr Semcirebas. 
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nax. 4.5.2. simindis 4 sm siRrmeze CaTesvidan aRmocenebamde 
periodis xangrZlivobis (n) damokidebuleba niadagis  

saSualo temperaturaze (t) 
 

mcenareebis aRmoceneba da maTi Semdgomi ganviTa-
reba mimdinareobs gansazRvrul temperaturaze. es 
temperaturebi yvela mcenarisaTvis sxvadasxvaa. 

mcenaris biologiuri minimumis codna gansaz-
Rvravs Tesvis vadebis dadgenas. arasakmarisad gamTbar 
niadagSi CaTesvisas siTbosmoyvarul mcenareTa Tes-
lebi (simindi, soia, lobio da sxva) didxans imyofeba 
niadagSi. am dros Tu daemTxva naleqebisa da niadagis 
didi tenianoba, iwyeba maTi lpoba da sabolood igi ar 
aRmocendeba. temperaturis Semcireba biologiur mi-
nimumze dabla iwvevs zrdisa da ganviTarebis procese-
bis SeCerebas, Tumca mcenare SeiZleba ar daiRupos. 5-

10° temperaturis dros, siTbosmoyvaruli mcenareebis 
zrda Cerdeba, xolo Semdeg temperaturis matebisas 
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igi isev agrZelebs zrda-ganviTarebas. niadagis tempe-
raturis aseTi meryeoba xels uSlis mcenaris norma-
lur ganviTarebas da sabolood gavlenas axdens mis 
mosavalze.  

TviTeuli mcenarisaTvis arsebobs minimaluri, maq-
simaluri da optimaluri temperaturebi, romelTa 
sazRvrebis gadacilebisas mcenares ar SeuZlia ganvi-
Tareba an wyvets mas da iRupeba (cxrili 4.5.1) 

 
cxr. 4.5.1. 

 
niadagidan Teslis aRmocenebisaTvis saWiro  

temperaturebi  
(p. nekrasovisa da 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 

 
rogorc cxrilidan Cans, sxvadasxva mcenares niada-

gidan Teslis aRmocenebisaTvis sxvadasxva temperatu-
ra esaWiroeba. maTi optimumi ZiriTadad imyofeba 20-

30° farglebSi. xorblis, qeris, da Svriis Teslebs aqvT 

unari aRmocendnen 1-3° temperaturis dros, magram aR-
niSnul temperaturaze aRmoceneba grZeldeba 15-20 
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dRe. temperaturis 5-6°-mde momatebisas aRmocenebis 

periodi mcirdeba 6-8 dRemde, xolo 9-10°-is dros 5 
dRemde. 

niadagis temperatura aseve did gavlenas axdens 
merqniani mcenareebis Teslis aRmocenebaze. garda 
xelsayreli temperaturuli pirobebisa, TviTeuli 
merqniani mcenaris aRmoceneba damokidebulia mcena-
ris saxeobaze, klimatur pirobebze, Teslis asakze da 
sxva. fiWvis Teslis aRmocenebisaTvis yvelaze xelsay-

relia 25° temperatura, naZvisaTvis 20°. iq, sadac sa-
soflo-sameurneo kulturebis aRmoceneba mimdinare-
obs SedarebiT civ niadagebze, isini CamorCebian zrda-
ganviTarebaSi. niadagSi (20 sm siRrmeze) roca tempera-

tura 20-25° ufro aqtiurad mimdinareobs Cais kultu-
ris rogorc vegetacia, ise duyebis zrdis procesi. Ca-
is fesvTa sisitemis ganviTarebisaTvis niadagis minima-

luri temperaturaa 10°, xolo maqsimaluri 25°. analo-
giurad SeiZleba CaiTvalos zogierTi merqniani kul-
turuli mcenareebisaTvis aRniSnuli temperaturebi. 
 

 
4.6. niadagis temperaturuli reJimis  

optimizaciis meTodebi 
 

niadagis temperaturuli reJimis gaumjobeseba Se-
saZlebelia Semdegi meTodebiT: niadagsa da haers So-
ris siTbos gacvlisas sxvadasxva Termoizolatorebis 
gamoyenebiT, niadagis moxvniT da zedapiris gafxviere-
biT, riTac mkveTrad diddeba haeris Semcveloba. aseve 
temperaturuli reJimis gaumjobeseba SesaZlebelia 
niadagis zedapiris feris SecvliT, niadagis amoSro-
biT da datenianebiT, romlis Sedegad icvleba siTbos 
xarjva aorTqlebaze da niadagic saTanadod Tbeba an 
civdeba.  
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sxvadasxva klimatur zonebSi niadagis temperatu-
ris reJimis regulirebas axdenen ama Tu im miznisaTvis. 
CrdiloeT raionebSi mizanSewonilia aiwios niadagis 
temperatura gansakuTrebiT gazafxulze, raTa adre 
daiwyon Tesva, nergebis gadargva, rom mcenareebs Seeq-
mnaT fesvTa sistemis da zrda-ganviTarebis xelsayre-
li pirobebi. niadagis gafxviereba 2-4 sm siRrmeze amci-

rebs temperaturas 3-5 sm fenaSi 1-3°-iT (igi zafxulSi 
metia, vidre gazafxulze), xolo niadagis datkepna adi-

debs temperaturas 1-2°-iT. mofarcxviT SeiZleba avwi-

oT niadagis temperatura 2-3°-iT. 
sarwyav niadagebze morwyvis Sedegad zedapiris 

temperaturam SeiZleba daiklos 16-19°-mde urwyav nia-
dagTan SedarebiT. 10 sm siRrmeze SesaZlebelia Sem-

cirdes 5-7°-iT, xolo 20 sm siRrmeze 2-3°-iT. 
zafxulis periodSi Waobian farTobebze drenaJis 

mowyobiT, SegviZlia avwioT niadagis saxnavi fenis tem-
peratura. niadagis temperatura SeiZleba vareguli-
rod, sxvadasxva mulCis gamoyenebiT (torfiT, celof-
niT da sxva). isini did efeqts iZlevian niadagis Termu-
li tenianobis reJimis mosawesrigeblad — aregulire-
ben niadagSi tens da amiT apirobeben mosavlis gadide-
bas. damulCva amcirebs niadagis temperaturis ampli-
tudas, rac garkveul rols asrulebs mosavlianobis 
gadidebis saqmeSi. mulCis gamoyeneba temperaturis re-
gulirebasTan erTad garkveuli droiT inarCunebs te-
nianobas, rac dadebiTad unda CaiTvalos gvalvian pe-
riodSi. sxvadsxva saxis mulCi garda imisa, rom gavle-
nas axdens niadagis temperaturasa da tenianobaze, Ta-
vis mxriv moqmedeben mcenareebis vegetaciis dawyebasa 
da damTavrebazec.  

cxrilSi 4.6.1. moyvanilia dakvirvebaTa Sedegebi 
forToxlis kulturis nazardebis meore vegetaciis 
dawyebidan daumulCav da damulCul niadagebze. mul-
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Cad gamoyenebuli iyo 5 sm sisqis xmeli balaxi. igi mce-
nareebis qveS, niadagze mofenili iqna pirveli vegeta-
ciis damTavrebis Semdeg (8.VI). mcenareebis nazardebis 
biometruli gazomva warmoebda erTxel yovel 4 dReSi. 

 
cxr. 4.6.1. 

 

forToxlis kulturis nazardebi (sm) meore vegetaciis 
dawyebidan daumulCav da damulCul niadagebze 

(anaseuli, ozurgeTis r-ni) 
 

 
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 dau-
mulCavze. damulCulma forToxalma vegetacia gaag-
rZela da didi nazardic mogvca. rac aixsneba imiT, rom 
mulCma SeunarCuna niadags sakmao teni da siTbos rao-
denoba, rasac moklebulia daumulCavi niadagi. mesame 
vegetacia damulCulma forToxlis kulturam, daum-
lCavTan SedarebiT gvian daiwyo. damulCulma forTo-
xalma gaaWianura zrda da mesame vegetacia daamTavra 
daumulCavi forToxlis meoTxe vegetaciis damTavre-
bis dros. meoTxe vegetacia damulCulma forToxlebma 
daiwyo dagvianebiT da misTvis araxelsayrel pirobeb-
Si daasrula (Semodgomis wayinvebis dasawyisSi). vege-
tacia gaWianurda im mizeziT, rom damulCul niadagSi 
sakmao tenis da siTbos raodenoba iyo. daumulCavma 
forToxalma meoTxe vegetacia daamTavra SedarebiT 
adre, aRniSnuli faqtorebis Semcirebis gamo da adre 
Seudga zamTris mosvenebiT mdgomareobas. 
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mulCi iwvevs zrdis gaWianurebas da zamTrisaTvis 
moumzadebels tovebs mcenares, rac safrTxes uqmnis 
mis zamTrisadmi yinvagamZleobas. es gansakuTrebiT 
exeba citrusovan kulturebs. amitom mulCi gansaz-
Rvrul dromde unda iqnas gamoyenebuli (Semodgomam-
de). mulCi mcenareebSi iwvevs intensiur zrdas, did 
daxmarebas uwevs mcenareebs wyliT uzrunvelyofaSi, 
gansakuTrebiT gvalvian amindSi, agreTve niadagis tem-
peraturis regulirebaSi. igi aseve sicocxles uspobs 
mcenaris erT-erT konkurents — sarevela balaxebs 
(wylis gamoyenebaSi), Tumca Warbi tenis SemTxvevaSi, mi-
si gamoyeneba mcenarisaTvis mavnebelia. 
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Tavi V 

 

haeris temperaturuli reJimi 
 

5.1. haeris gaTbobis da gacivebis procesebi 
 

dedamiwis zedapiri didi raodenobiT STanTqavs 
mzis pirdapir da gabneul radiacias. dRis saaTebSi, 
roca niadagis moqmedi zedapiris radiaciuli balansi 
dadebiTia, igi Tbeba da es ukanaskneli masTan Semxeb ha-
ers gadascems siTbos. e.i. jer Tbeba dedamiwis zedapi-
ri da masze moTavsebuli sagnebi, Semdeg maT mier haeri. 
dedamiwis atmosferuli haeri mzis sxivebisagan Tbeba 
umniSvnelod. haeri imyofeba xmeleTis, wylis, yinulis, 
Tovlis da sxva zedapirebis siTbos uSualo zemoqmede-
bis qveS. siTbos gadacemas moqmed zedapirsa da atmos-
feros Soris ganapirobeben Semdegi procesebi: 

siTburi konvencia. haeris maRal fenebSi siTbos ga-
dacemis mniSvnelovan faqtors siTburi konveqcia war-
moadgens. wlis Tbil periodSi, mzis radiaciis Sedegad 
dedamiwis sxvadasxva adgilis araTanabari gaTboba iw-
vevs aRmaval denebs — konveqcias. igi warmoiqmneba hae-
ris mniSvnelovani gaTbobisas qvemodan — Zlier gamTba-
ri dedamiwis zedapirisagan. magaliTad, mzis sxivebiT 
ufro metad Tbeba veli, mTis samxreTi da borcvis fer-
dobebi. SedarebiT naklebad Tbeba mdinaris, tbisa da 
zRvis zedapirebi, aseve tye, amitom haeric metad Tbeba 
iq, sadac SedarebiT gamTbari adgilebia. gamTbar haers 
axasiaTebs naklebi simkvrive, ris Sedegad igi iwyebs 
vertikaluri mimarTulebiT moZraobas. civi haeri ki 
iWers mis adgils, romelic Tavis mxriv Tbeba da adis 
maRla, e.i warmoiqmneba aRmavali da daRmavali moZrao-
bis denebi. aRmaval denebs gadaaqvs siTbo atmosfero-
Si dedamiwis fenis zedapiridan. am process uwodeben 
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siTbos konveqcias. igi xmeleTze warmoiqmneba dRisiT, 
xolo RamiT ki zRvaze. 

siTbos gadatanaSi didi mniSvneloba aqvs haeris di-
nebas. siTbo SeiZleba gadatanili iqnas haeris masebTan 
erTad horizontaluri mimarTulebiT, erTi adgili-
dan meoreSi. siTbos aseT gadatanas adveqcias uwode-
ben. igi gansxvavdeba konveqciisagan, sadac siTbos ga-
datana ZiriTadad warmoebs vertikaluri mimarTule-
biT.  

turbulentoba - aris haeris mcire moculobis gri-
galiseburi, qaoturi moZraoba qaris saerTo nakadSi, 
romelic iwvevs turbulenturi siTbos gacvlas niada-
gis zedapirsa da atmosferos Soris. rac didia qaris 
siCqare, rac Zlieria konveqcia da didia uswormaswo-
ro dedamiwis zedapiri, miT Zlieria haeris turbulen-
toba da misi siTbos gacvla. Zlieri turbulentobis 
SemTxvevaSi warmoiqmneba sxvadasxva siZlieris qari da 
grigali. am SemTxvevaSi haeris gadaadgileba xdeba ho-
rizontaluri da vertikaluri mimarTulebiT, romlis 
dros intensiurad mimdinareobs siTbos gadatana. 

dRis saaTebSi haeris nakadi mimarTulia gamTbari 
niadagis zedapiridan ufro civi atmosferosaken. Ra-
mis saaTebSi turbulenturi siTbos gacvla Sesustebu-
lia da misi sidide Zalze mcirea. rac ufro didia qaris 
siCqare, rac Zlieria konveqcia da didia uswormaswo-
ro dedamiwis zedapiri, miT ufro Zlieria haeris tur-
bulentoba da misi siTbos gacvla, romelic mniSvnelo-
van faqtors warmoadgens niadagis zedapiris siTbos 
gacvlisas atmosferosTan. 

turbulenturi siTbos gacvla dedamiwasa da at-
mosferos Soris aTasjer intensiuria molekulur 
siTbos gacvlaze.  

molekulur siTbos gacvla. dedamiwis moqmedi ze-
dapiridan atmosferos mosazRvre fenas molekuluri 
TbogamtarobiT gadaecema siTbos umniSvnelo raode-
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noba, rasac molekuluri siTbos gacvla ewodeba. es Se-
iZleba moxdes iq, sadac haeri TiTqmis umoZraoa (xSir 
mcenareul safarSi, daxurul adgilebSi da sxva). hae-
ris molekuluri Tbogamtarobis koeficienti Zalian 

mcirea λ=0.00005 da siTbos gacvlac umniSvneloa. 
radiaciuli Tbogamtaroba. dedamiwis mier gamosxi-

vebul grZeltalRovan radiacias pirvel rigSi STan-
Tqavs miwispira haeris fena da Semdeg haerSi Semcveli 
wylis orTqli, romlis dros mimdinareobs siTbos ga-
datana haerSi. es procesi vlindeba atmosferos qveda 
fenebSi, umetesad RamiT, roca mzis radiacia ar Semo-
dis, turbulentoba Sesustebulia da siTbur konveq-
cias 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, gan-
sakuTrebiT atmosferos maRali fenebisaTvis, rom-
lebSic warmoiqmneba Rrublebi. 

adveqcia. es aris haeris masebis gadaadgileba hori-
zontaluri mimarTulebiT, romlebsac gadaaqvT siT-
bo. igi atmosferoSi siTbos gadacemis mTavari faqto-
ria. arsebobs Tbili (Tbili haeris masebis SemoWrisas) 
da civi (civi haeris masebis SemoWrisas) adveqcia. Tu 
mimdinareobs haeris iseTi masebis SemoWra, romlebsac 
ufro maRali temperatura aqvT, vidre im haers, rome-
lic adre imyofeboda im adgilas, maSin mimdinareobs 
Tbili adveqcia. Tu SemoiWreba haeris ufro civi mase-
bi, iqneba civi adveqcia. civi adveqcia saSiSia gazaf-
xulsa da Semodgomaze sasoflo-sameurneo kulture-
bisaTvis, radgan uecarma acivebam SeiZleba maTi dazia-
neba gamoiwvios, rac dabali temperaturebiT xasiaTde-
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ba. maSasadame, haeris gaTboba ZiriTadad mimdinareobs 
Termuli konveqciiT, turbulentobiT, orTqlis kon-
densaciiT da adveqciiT. haeris gaTboba dRisiT umTav-
resad warmoebs konveqciiT da turbulenturi moZrao-
biT. 

haeris gaTboba an gaciveba umeteswilad damokide-
bulia dedamiwis moqmedi fenis Tvisebebze, Tumca am 
fenis gavlena haeris temperaturaze siRrmis mixedviT 
mcirdeba. xmeleTis zedapirze dRisiT haeri Tbilia, 
xolo RamiT ufri civi, vidre tbebis, zRvebis da okea-
neebis zedapirze. tbebi, zRvebi da okeaneebi gansakuT-
rebiT wlis Tbil periodSi didi raodenobiT iReben da 
agroveben mzis siTbur energias, romelic mxolod gvi-
an SemodgomiT da zamTrobiT ixarjeba, maTTan mosaz-
Rvre atmosferos haeris da misi maRali fenebis gasaT-
bobad. 

dasavleT saqarTvelos subtropikuli zona, sadac 
gaSenebulia siTbosmoyvaruli kulturebi — citruse-
bi, Cai da sxva, umTavresad Tbili zamTriT xasiaTdeba, 
rac ZiriTadad Savi zRvis siTburi gavleniT aixsneba. 
gansakuTrebiT Tbilia sanapiros is nawili, sadac maRa-
li mTis kalTebia zRvis sanapiro zolTan (Caqvi, gagra, 
aToni da sxva), xolo zRvidan 70-80 km-iT daSorebuli 
teritoria SedarebiT civia. 

 
 

5.2. haeris temperaturis gazomvis meTodebi 
 

haeris temperaturis gazomvisaTvis iyeneben vadi-
an, maqsimalur da minimalur Termometrebs (aRniSnuli 
Termometrebis muSaobis principebi ganxilulia 4.2. 
TavSi). yvela am Termometrs aTavseben specialur Ja-
luzebian meteorologour jixurSi, romelic dacu-
lia mzis sxivebis uSualo moqmedebisagan, atmosferu-
li naleqebisagan, qarisagan da sxva. jixurSi moTavse-
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buli Termometrebis rezervuarebi niadagis zedapiri-
dan daSorebulia 2 m simaRleze. jixuris kari Crdilo-
eTis mxares unda iRebodes, radgan masSi mzis sxivebma 
ar SeaRwios. metalis Stativze vertikalurad dgaven 
or erTnair Termometrs. marcxenas uwodeben “mSrals” 
da zomaven haeris temperaturas, xolo marjvenas uwo-
deben “svels”, romlis rezervuarze Semoxveulia ba-
tistis naWeri da misi bolo CaSvebulia wylian WiqaSi, 
saidanc iwovs wyals. aorTqleba rezervuaridan miT 
ufro swrafia, rac mSralia haeri. amitom sveli Termo-
metris Cveneba iqneba naklebi, vidre mSralis. Termo-
metrebis CvenebaTa Sesabamisad fsiqrometruli cxri-
lebis daxmarebiT, saTanado empiriuli formuliT ga-
nisazRvreba haeris sxvadasxva tenianoba (absoluturi, 
SefardebiTi, deficiti, namis wertili). am xelsawyos 
uwodeben avgustis fsiqrometrs. 

haeris temperaturis -20°-ze dabla dawevisas mSra-
li fsiqrometruli Termometris gverdiT aTavseben 
spirtian Termometrs, radgan vercxliswyali iyineba -

38.9°, amitom roca temperatura daiwevs -36°-mde, aTvla 
unda vawarmooT spirtiani TermometriT. 

haeris temperaturis da tenis gansazRvrisaTvis sa-
vele pirobebSi iyeneben asmanis aspiraciul fsiqro-
metrs. igi praqtikuli xelsawyoa ama Tu im teritoriis 
mikroklimatis SeswavlisaTvis. misi muSaobis principi 
igivea, rogoric avgustis fsiqrometris. Sedgeba ori 
Termometrisagan (mSrali da sveli). Termometrebze 
aTvlis win unda moimarTos aspiratori, romlis saSua-
lebiT milSi, sadac Termometrebis rezervuarebia mo-
Tavsebuli, Seiwoveba haeri, daaxloebiT ori metris 
siswrafiT wamSi, ris Semdeg Termometrze avTvliT 
temperaturas.  

haeris temperaturis ganuwyvetliv Casawerad ixma-
reba TviTmweri — Termografi, romelsac aTavseben me-



 78

teorologiur jixurSi. erTdroulad haerisa da mce-
naris foTlis temperaturis gasazomad gamoiyeneba 
eleqtroTermometri. 
 

 
5.3. temperaturis vertikaluri gradienti 

 
haeris temperaturis cvlilebas yovel 100 m simaR-

leze temperaturis vertikalur gradients uwodeben 
da gamoisaxeba Semdegi formuliT: 

  

 T= 
BA

AB

ZZ
tt

−
−

 100 

 

sadac tB – tA aris haeris temperaturis sxvaoba qveda 
da zeda simaRleebs Soris, Z A – ZB aris simaRleTa sxva-

oba metrebSi. Tu tA< tB , e.i. haeris temperatura mcirde-
ba simaRlesTan erTad, maSin vertikaluri gradientis 
sidide (T) dadebiTia. temperaturis aseTi ganawileba 
simaRlis mixedviT yvelaze metad damaxasiaTebelia 

troposferosTvis. roca tA > tB adgili aqvs temperatu-
rul inversias (temperatura izrdeba simaRlis mixed-
viT), maSin temperaturuli gradienti (T) uaryofiTia. 
Tu tA = tB, temperaturis vertikaluri gradienti 

T=0°c/100m. temperaturis aseT ganawilebas, roca igi ha-
eris fenaSi ar icvleba simaRlis mixedviT adgili aqvs 
izoTermias.  

temperaturis vertikaluri gradienti damokide-
bulia wlis droze (zamTarSi is mcirea, zafxulSi di-
dia), dRe-Ramur droze (RamiT mcirea, dRisiT didia). 
atmosferoSi temperaturis vertikaluri gradienti 
(T) yovel 100 m simaRlis cvlilebisas Seadgens saSua-

lod 0.6°. xSiria SemTxveva, gansakuTrebiT zafxulSi, 
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rodesac niadagis zedapiris Zlieri gadaxurebisas mi-
wispira haeris fenebSi temperaturis vertikaluri 
gradienti aWarbebs gradientis saSualo mniSvnelobas. 
igi Zlier icvleba droSi atmosferos miwispira fena-
Si. zafxulSi SuadRisas naTel amindSi haeris tempera-

turam niadagis zedapirze SeiZleba 10°-iT da metiT ga-
daaWarbos 2 m simaRleze temperaturas.  

cxrilSi 5.3.1. mocemulia zafxulSi Sua dRis saa-
TebSi (14 saaTi), moRrublul da mzian, naTel dReebSi 
Catarebuli gradientuli dakvirvebebi. 

 
cxr. 5.3.1. 

 
haeris temperaturis gradienti Rrublian da mzian, 

naTel amindSi (14 sT; anaseuli, ozurgeTis r-ni) 
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cxrilidan Cans, rom Rrublian amindSi, niadagis 

zedapiridan 2 sm simaRleze haeris temperatura Sead-

gens 28.1°. igi TandaTanobiT iklebs da 140 sm simaRle-

ze aRiniSneba 24.9°; sxvaoba Seadgens 3.2. mzian, naTel 
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amindSi sxvaoba gacilebiT metia (8.5°). temperaturis 
vertikalur gradients amcirebs qari, Rrublianoba, 
naleqebi da niadagis tenianoba. 

haeris temperaturis vertikaluri gradientebis 
monacemebs iyeneben sinoptikur mecnierebaTa dargSi, 
amindis prognozebis Sesadgenad, reaqtiuli TviT-
mfrinavebis meteorologiuri momsaxurebisas, Tanam-
gzavrebis orbitaze gayvanisas, gamonabolqvis pirobe-
bis gansazRvrisas da a.S.  

atmosferoSi temperaturis ganawilebas simaRlee-
bis mixedviT atmosferos stratifikacias uwodeben. 
igi grafikulad gamosaxulia 5.3.1. naxazze. 

 

 
nax. 5.3.1. atmosferos stratifikaciis mrudi 

 
naxazidan Cans, rom atmosferoSi sxvadasxva simaR-

leze temperaturis stratifikacia erTnairi ar aris 
da damokidebulia temperaturis vertikaluri gradi-
entis sididesa da niSanze. magaliTad, qveda fenebSi 
temperaturis vertikaluri gradienti dadebiTia 1500 
metrze zemoT da temperaturis normalur dacemas aqvs 
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adgili. am zonidan 2500 metrze zeviT temperatura 
ecema da vertikaluri gradienti uaryofiTi niSniT 
gvevlineba, temperatura ki simaRlis mixedviT matu-
lobs, e.i. adgili aqvs temperaturis inversias. inversi-
is fenis damTavrebis Semdeg temperaturis gradienti 
isev dadebiTSi gadadis da a.S. rogorc vxedavT, atmos-
feroSi vertikaluri mimarTulebiT temperatura sxva-
dasxvanairad aris ganawilebuli. igi ZiriTadad damo-
kidebulia dedamiwis gaTboba-gacivebis procesebze, 
haeris masebis cvlilebaze, frontalur da ciklonur 
procesebze da sxva. 

vertikalur atmosferoSi temperaturis cvlile-
ba, gansxvavdeba mSrali da tenadiabaturi procesebiT 
gamowveuli temperaturis cvlilebebisagan. mSrali 
adiabaturi procesis meqanizmi imaSi mdgomareobs, rom 
mSrali haeri niadagis zedapiridan aRmavali dinebisas 
adiabaturad civdeba yovel 100 m simaRleze daaxloe-

biT 1°-iT. am process adiabaturs uwodeben, xolo tem-
peraturis gradients, romelic mocemul momentSi ud-

ris 1° yovel 100 m simaRleze, mSral adiabatur gradi-
ents. im SemTxvevaSi, Tu haeri wylis orTqliTaa gaje-
rebuli, maSin yovel 100 m simaRleze haeris tempera-
tura ecema da gradientis sidide mcirdeba mSral adia-

batur gradientTan SedarebiT 0.5°-iT. civdeba ra haer-
Si myofi orTqli, es ukanaskneli aRwevs maqsimalur ga-
jerebas da iwyebs kondensirebas, e.i. orTqli gadadis 
siTxisebr mdgomareobaSi da atmosferos maRal feneb-
Si warmoiqmneba Rrublebi. wylis orTqlis kondensire-
bisas gamonTavisufldeba faruli siTbo, romelsac Se-
uZlia nawilobriv Seavsos siTbos danaxarji haeris 
adiabaturad gafarToebisas. amitom haeris temperatu-

ra yovel 100 m simaRleze ecema 0.5°-iT. aRniSnul pro-
cess tenadiabatur gradients uwodeben. 



 82

5.4. haeris temperaturis inversia 
 

troposferoSi haeris temperatura mcirdeba si-
maRlis matebis mixedviT, magram zogjer adgili aqvs 
Sebrunebul movlenas — inversias, e.i. temperaturis ma-
tebas. miwispira fenis inversiaSi gaerTianebulia ra-
diaciuli da adveqciuri inversia.  

radiaciuli inversia. igi warmoiqmneba umniSvnelo 
moRrublulobisas, uqaro amindSi, e.i. dedamiwis zeda-
piris radiaciuli gadacivebis Sedegad. aseTi inversie-
bi warmoiqmneba wlis Tbil periodSi, RamiT da Zlier-
deba diliT, misma simZlavrem SeiZleba miaRwios 500-
1000 m-mde da zogjer metsac. mzis amosvlidan inversia 
qreba qvemodan zemoT. niadagis zedapiris gaTbobis ga-
mo, misi daSla SeiZleba daaCqaros haeris Zlierma tur-
bulentobamac. 

inversia zamTarSi dRisiTac gvxvdeba, roca niadagis 
zedapiris gadaciveba ganuwyvetliv matulobs yovel-
dRiurad, amitom inversiis fenis simaRlem SeiZleba 2 km-
mde miaRwios. amis gamo yofen Ramis (zafxulis) da zam-
Tris radiaciul inversiebs. 

adveqciuri inversia. igi warmoiqmneba Tbili adveq-
ciis dros civ zedapirze, romelic acivebs mis mosaz-
Rvre nela moZrav haers. aseT inversias miekuTvneba 
Tovlis inversia, romelsac adgili aqvs mdnobare Tov-
lis zedapirze Tbili haeris gadaadgilebis procesSi. 
am dros haeris mimdebare fenebis siTbo ixarjeba Tov-
lis dnobaze, romlis Sedegad qveda fenebSi haeri Zli-
er civdeba, xolo zeda fenebSi ki temperatura TiTqmis 
ucvleli rCeba. 
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5.5. haeris temperaturis aRmasvlis oTxi stadia 
 

haeris temperatura aRmasvlis dros gaivlis oTx 
stadias: 
1. mSrali stadia. am stadiaSi, simaRlis mixedviT at-

mosferuli wnevis Semcirebis gamo, haeri farTov-

deba adiabaturad da temperatura mcirdeba 1°-mde, 
yovel 100 m simaRleze. SefardebiTi tenianoba ki 
matulobs da garkveul simaRleze 100% aRwevs. hae-
ri wylis orTqliT gajerdeba da misi drekadobac 
maqsimaluri gaxdeba. mSrali stadia mTavrdeba da-
axloebiT 1400 m. simaRleze. 

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

saSualod ecema 0.5°-iT yovel 100 m simaRleze. 
3. setyvis stadia. aRniSnuli stadiis dros orTqliT 

najeri haeris temperatura 0° aRwevs, RrublebSi 
arsebuli wylis wveTebi iwyeben gayinvas. wylis ga-
dacivebuli mcire wveTebi erTmaneTs ejaxebian, 
msxvildebian da iZenen setyvis formas. setyvis 
stadiis haeris fenis sisqe am dros aRwevs daaxloe-
biT 200 metrs, romelic mdebareobs wina ori stadi-
is zemoT 5000 m simaRleze. 

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

kaluri gradienti Seadgens 0.7° yovel 100 m simaRle-

ze. am stadiis dros temperatura 0° dabla ecema da 
mTavrdeba iq, sadac aRmavali deni daaxloebiT zR. 
donidan 8500 m simaRles miaRwevs. Tovlis stadia 
mTavrdeba maSin, roca haerSi wylis orTqli gamoi-
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leva. Tovli SeiZleba movides im SemTxvevaSi, rode-
sac dedamiwis zedapiris maxlobel fenaSi tempera-

tura daaxloebiT 0° Seadgens. Tovlis fifqi Sedgeba 
rTuli kristalebisagan, aqvs varskvlaviseburi 
forma, romlis radiusi 4-6 mm da metsac aRwevs. 

 
 

5.6. Tovlis safaris zedapiris gavlena haeris tem-
peraturaze 

 

 Tovls gaaCnia arekvlis didi unari. Tu niadagi 
ireklavs mis zedapirze dacemuli mzis energiis 20-
30%, axalmosuli Tovli aireklavs 70-90%, xolo Tov-
li, romelic SedarebiT didxans devs niadagis zeda-
pirze aireklavs 30-50%. Tovlis zedapiridan intensi-
uri gamosxiveba ganapirobebs siTbos did danakargs da 
miwispira haeris temperaturis dacemas, amitom Tov-
lis saburvelis warmoqmnisas haeris temperatura 
mcirdeba, gansakuTrebiT mowmendil amindSi. Tovlis 
gavleniT temperaturis daweva ufro Zlierdeba, rad-
gan mas aqvs cudi Tbogamtaroba, Seferxebulia siTbos 
SeRweva niadagidan haerSi, es miT ufro gaZnelebulia, 
rac metia Tovlis saburvelis simaRle. gazafxulze 
Tovlis dnoba aferxebs haeris gaTbobas. haeris tempe-
raturis mateba iwyeba mxolod Tovlis gadnobis Sem-
deg. uTovlo zamTari SedarebiT Tbilia, xolo xan-
grZlivad 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 Sesa-
ferisi pirobebia. Rrublian an nislian amindSi, maRali 
tenianobis pirobebSi Tovlis zedapiris temperatura 
SeiZleba miuaxlovdes haeris temperaturas. cxrilSi 
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5.6.1. mocemulia Tovlis zedapirisa da niadagispira 
haeris fenebis temperaturis dakvirvebaTa monacemebi. 

 
cxr. 5.6.1. 

 

Tovlis zedapirisa da masTan mimdebare haeris  
fenis temperaturebi (b.korolis mixedviT) 

 

 
haeris fenis simaRle Tov-

lis 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, maqsima-
luri da minimaluri haeris temperaturebi Tovlis sa-
burvelis dros yovelTvis dabalia, vidre uTovlobis 
SemTxvevaSi. gansakuTrebiT Zlierad civdeba haeri, 
rodesac Tovli devs CaRrmavebul, qvabur adgilebSi, 
romelsac akravs mTebi. aseT pirobebSi susti qaris Se-
degad gacivebuli haeri Cawveba miwis zedapirze, amas 
emateba garSemortymuli mTebidan Camodenili civi ha-
eris masebi. 

gacivebuli Tovlis zedapiri gansakuTrebiT uR-
rublo wynar amindSi ufro metad civdeba da acivebs 
masTan mimdebare haeris fenas, romlis Sedegad warmo-
iqmneba temperaturis inversia. am ukanasknels uwode-
ben haeris temperaturis iseT ganawilebas, roca tempe-
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ratura niadagispira fenaSi dabalia, vidre im fenaSi, 
romelic imyofeba maRla. 

Zlier qarian amindSi SesaZlebelia Tovlis zedapi-
ris temperaturis ramdenadme momateba, magaliTad, ga-
zafxulze Tovlis dnobisas. am dros Tovlis saburve-
li STanTqavs masTan mimdebare haeris fenis siTbos, 
rac iwvevs Tovlis zedapiris temperaturis momatebas, 
mis zedapirTan mdebare haerTan SedarebiT an gaTanab-
rdeba haeris temperaturasTan. 
 
 

5.7. haeris temperaturis gavlena sasoflo- 
sameureneo kulturebis zrda-ganviTarebasa 

da mosavlis formirebaze 
 

mcenareebs evoluciis periodSi gamomuSavebuli 
aqvT adaptaciis unari dabali da maRali temperature-
bis zemoqmedebisaTvis, Tumca arc Tu ise srulyofi-
lad. amitom zogjer adgili aqvs ukidures eqstrema-
luri temperaturebis SemTxvevaSi maT dazianebas da 
daRupvasac. temperaturis Semcireba gansazRvrul mi-
nimumze dabla, mcenareebSi iwvevs mosvenebiTi mdgoma-
reobis darRvevas, am SemTxvevaSi sunTqva da sxva sasi-
cocxlo funqciebi arsebiTad SezRudulia, magram igi 
nela grZeldeba. zomier, magram xangrZliv sicxes (26-

28°) SeuZlia gamoiwvios mcenareTa Zlieri gadaxureba, 
romlis dros ar aris gamoricxuli maTi dazianeba. 

dabali da maRali temperaturebi, romelic damaxa-
siaTebelia ama Tu im saxeobisaTvis ar aris mudmivi da 
SeiZleba gadainacvlos garemo pirobebisadmi Seguebis 
Sedegad genetikurad dafiqsirebuli reaqciis normis 
sazRvrebSi. miwiszeda foTolRerovani mcenareebi, iz-
rdebian Zlier cvalebadi temperaturis diapazonSi, 
aseTebia evroTermiulebi. maTi sasicocxlo interva-

li farTod vrceldeba -5°-dan 55°-mde. aseTi mcenaree-
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bi 5°-dan 40°-mde produqtiulebia. mcenareebi, romle-
bic Seguebuli arian eqstremelur temperaturebian 
zonebs, rogoricaa stenoTermiulebi, maTi zrda Seu-
ferxeblad mimdinareobs gayinvis wertilTan axlos (2-

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

sasoflo-sameurneo kulturebis warmoeba SeuZle-
belia arasakmarisi Tbili dReebis raodenobis gamo. 
rac ufro xangrZlivia wlis Tbili periodi da rac uf-
ro maRalia temperatura am periodis ganmavlobaSi 
(sxva danarCeni pirobebis uzrunvelyofisas), miT uf-
ro maRalia mosavali da misi xarisxi.  

mcenareebSi yvela fiziologiuri procesi garkve-
ul temperaturaze mimdinareobs. aRiniSneba mcenaris 

sunTqvis qveda zRvari (0°), intensiuri sunTqva (36-40°) 
da sunTqvis temperaturis maqsimumi (50°), romlis zeviT 
mcenare wyvets sasicocxlo process. aRniSnul saz-
Rvrebs uwodeben kardinalur wertilebs, romlebic ma-
Sin aris gamarTlebuli, roca mcenare normalurad aris 
uzrunvelyofili teniT da sakvebi nivTierebebiT. tem-
peraturis gavlena, sasicocxlo procesebis intensivo-
baze ZiriTadad emorCileba vanT-hofis wess, romlis 
Tanaxmad qimiuri reaqciis siCqare temperaturis mate-

bis dros, yovel 10°-ze ormagdeba. magaliTad, 5° tempe-
raturis dros qimiuri reaqciis Sedegad produqtiu-
lobis raodenobas Tu miviRebT 100%-ad, maSin aRniSnu-

li wesis mixedviT 15° temperaturisas igi iqneba 200; 25°-
ze 400 da a.S. temperaturis matebasTan erTad mcenaris 
sasicocxlo procesebi dasawyisSi intensiurad mimdina-
reobs da ganuwyvetliv izrdeba qimiuri reaqciis siCqa-
re, magram roca igi Tavis zeda zRvars miaRwevs, mkveT-
rad mcirdeba, e.i. aRniSnuli wesi misaRebia garkveuli 
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temperaturis farglebSi. temperaturis matebisas mce-
nare swrafad izrdeba da nayofi adre mwifdeba. 

temperaturis zrdis tempze, sxvadasxva mcenare 
sxvadasxvanairad reagirebs, rac aixsneba istoriulad 
Camoyalibebuli TviTeuli mcenaris biologiuri Tavi-
seburebiT. magaliTad, siTbosmoyvarul mcenareebSi 
Zalze dabali fotosinTezi aRiniSneba temperaturis 

3°-dan 5°-mde. fotosinTezisaTvis yvelaze xelsayre-

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

tyis xnovanobaze, mis jiSobriv Semadgenlobaze, sixSi-
reze da sxva. muxnarSi maqsimaluri temperatura myar-
deba varjis zeviT, sadac is Zlier cvalebadobs. simaR-
lis zrdasTan erTad varjSi temperatura mcirdeba. 
Tbil periodSi, gansakuTrebiT zafxulSi, velTan Se-
darebiT, dRisiT temperaturaTa Soris didi sxvaobaa. 
dRisiT temperatura dabalia, mzis Casvlis Semdeg Se-
darebiT maRali. civ periodSi, tyis gavlena haeris 
temperaturaze metad sagrZnobia. tye minimalur tem-
peraturas adidebs, maqsimaluras amcirebs, amis Sede-
gad temperaturis wliuri cvalebadobac mcirdeba sa-

Sualod 5-10°-iT.  
xSiri tye iTvisebs mzis radiaciis 99%, rac did 

gavlenas axdens haerisa da niadagis temperaturaze. 
tyesa da tyis gareT zRvruli temperatura Zalian gan-
sxvavebulia. wlis Tbil periodSi Ria adgilze maqsimu-
mi maRalia, minimumi SedarebiT dabali, tyis TaRis qveS 
piriqiT. tye amcirebs civi masebis moqmedebas, ris ga-
moc, Ria adgilTan SedarebiT, tyeSi minimaluri tempe-
ratura umniSvneloa. tyeSi haeris temperatura swra-
fad ar ecema. tyis masivSi, Tu raime SemTxveviTi pro-
cesi ar xdeba, 163-247m simaRleze adgilis topografi-

is Sesabamisad temperatura 1°-iT ecema (Tavisufali 
atmosferosagan gansxvavebiT, sadac temperaturis 
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vertikaluri gradienti 100m simaRleze 1° udris). es 
movlena tyis gavleniT aixsneba.  

temperaturas arsebiTi gavlena aqvs organuli niv-
Tierebis dagrovebaze, rac mcenareTa organizmSi war-
moadgens fotosinTezisa da sunTqvis urTierTmoqme-
debis Sedegs. organuli masis dagroveba mcenareSi um-
Tavresad mimdinareobs fotosinTezis dros, xolo mi-
si xarjva sunTqvisas: m = a – b, sadac m — drois garkve-
ul monakveTSi dagrovili organul nivTierebaTa ja-
mia, a — fotosinTezis procesSi organuli nivTierebis 
dagroveba, b — mcenaris sunTqvis procesSi nivTierebis 
xarjva. am sidideebis — asimilaciisa da disimilaciis 
sxvaobis cvlileba temperaturis msvlelobasTan da-
kavSirebiT naCvenebia naxazze 5.7.1. 

 

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

 
nax. 5.7.1. asimilaciisa da disimilaciis 

damokidebuleba temperaturaze 
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naxazze naTlad Cans, temperaturis gavlena mcena-
reSi organuli masis dagrovebaze, mxolod temperatu-
ris garkveul farglebSi. SedarebiT meti organuli 

nivTiereba grovdeba asimilaciis Sedegad 20-30° tempe-
raturis farglebSi, vidre ixarjeba disimilaciis 

dros. magaliTad, naxazis 5.7.1. mixedviT 20° temperatu-
raze mcenare gacilebiT met organul nivTierebas ag-
rovebs, vidre ixarjeba disimilaciis gamo. aRniSnul 
temperaturaze 1 sT-is ganmavlobaSi mcenare asimila-
ciis Sedegad saSualod agrovebs daaxloebiT 5.5 mg or-
ganul nivTierebas. e.i. zemoaRniSnuli gantolebidan 
gamomdinare, a = 5.5 mg/sT; mocemul droSi mcenare sun-
Tqvaze saSualod xarjavs daaxloebiT 1.5 mg organul 
nivTierebas, e.i. b = 1.5 mg/sT. maSasadame, 1 sT-Si foto-
sinTezis Sedegad dagrovdeba:  

 

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

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

bis optimalur temperaturas warmoadgens 20-30°. 
temperaturis matebasTan erTad mcenareebis ganvi-

Tarebis siCqare proporciulad matulobs, mxolod 

garkveul sazRvramde. kardinaluri wertilis (30-32°) 
zemoT mcenaris Semdgomi ganviTarebis siCqare swra-
fad neldeba da iwyeba misi depresia. aseve neldeba mce-
naris zrda-ganviTarebis siCqare misi biologiuri mi-
nimumis qvemoT temperaturis dawevisas da igi sabolo-
od wyvets ganviTarebas. 

sasoflo-sameurneo kulturebis temperaturis bi-
ologiuri minimumi mkveTrad gansxvavdeba erTmaneTi-
sagan. sxvadasxvaa maTi fazebisa da sanayofe organoe-
bis formirebis temperaturebi. magaliTad, sagazafxu-
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lo xorblis, qeris, Svriis, wiwiburasa da cercvelas 
sanayofe organoebis formirebis minimaluri tempera-

turaa 10-12°, bardis 8-10°, simindis da mzesumziris 12-

15°, lobios da soios 15-18°, brinjisa da bambis 15-20°. 
Cais kultura dasavleT saqarTvelos tenian subtro-
pikebSi kvirtis gaSlas iwyebs haeris saSualo dRe-Ra-

muri temperaturis 10°-ze; duyebis zrda iwyeba 12-14°-
ze; aqtiurad mimdinareobs 18-20°-ze, xolo ufro in-

tensiuria 24-26° temperaturis pirobebSi, niadagis op-
timaluri tenianobis SemTxvevaSi. 

vazis wvenTa moZraoba (“tirili”) iwyeba haeris tem-

peraturis 8°-ze; kvirtis gaSla 10-11°-ze; yvaviloba iw-

yeba 16-17°-ze, xolo 20-22° temperatura optimaluria 
vazis yvavilobisaTvis. vazis nayofis simwife iwyeba 19-

20° temperaturaze. 
kulturebis axali jiSebisa da hibridebis gaadgi-

lebisaTvis aucilebelia vicodeT maTi optimaluri 
temperaturebi zrda-ganviTarebisa da mosavlis for-
mirebisaTvis. 

 
 

5.8. temperaturaTa jami da misi mniSvneloba 
sasoflo-sameurneo kulturebisaTvis 

 

soflis meurneobis TvalsazrisiT, uaRresad didi 
praqtikuli mniSvneloba aqvs temperaturaTa jams, ro-
melic saWiroa mcenaris calkeuli fazebis (kvirtebis 
daberva, gaxsna, yvaviloba, simwife da sxva) dawyeba-
damTavrebisaTvis. 

temperaturis jamebi, rogorc mcenareebis mier ja-
muri moTxovnilebis maCvenebeli, pirvelad gamoiyena 
reomiurma (1734 w), SemdgomSi gaberlantma. warsulSi 
mis gamoyenebas gaaCnda garkveuli nakli. kerZod, awar-
moebdnen dRe-Ramuri saSualo haeris temperaturebis 
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Sekrebas mcenaris vegetaciis mTeli periodisaTvis. ma-
galiTad, aRmocenebidan srul simwifemde ajamebdnen 

temperaturebs 0°-is zeviT (wylis gayinvis wertilidan), 
romelTa jamSi Sedioda ara aqtiuri temperaturebic 
(ara aqtiuria temperaturebi, romlebic ar moqmedeben 
mcenaris sasicocxlo procesebis dawyebaze). magali-
Tad, gazafxulze haeris saSualo dRe-Ramuri tempera-

tura Tu iqneba 5-7° farglebSi, siTbos moyvaruli kul-
turebi — Cai, citrusebi, vazi da zogierTi eTerzeTova-
nebi ver daiwyeben vegetacias — kvirtebi ar gaeSlebaT, 
radgan mocemuli temperaturebi aRniSnuli kulture-
bisaTvis ara aqtiuria. Cais, citrusebis da eTerzeTova-
ni teqnikuri kulturebi, gazafxulze vegetaciis dawye-
bisaTvis moiTxovs haeris saSualo dRe-Ramur tempera-

turas 10°, xolo vazis wvenTa moZraobisaTvis saWiroa 

8°. amitom aRniSnuli temperaturebi, mocemuli kultu-
rebisaTvis iTvleba, rogorc sasicocxlo nuli. e.i. is 
aris qveda zRvruli temperatura, romlis dabla zemox-
senebuli kulturebis zrda wydeba.  

g.selianinovis mier pirvelad iqna gamoyenebuli 

temperaturis jamebi 10°-is zeviT (aqtiuri temperatu-
ra), klimatis Termuli resursebis SefasebisTvis, ro-
melic warmoadgens siTbos uzrunvelyofis maCvene-
bels mcenareebis aqtiuri vegetaciis periodSi. misi 
arsi mdgomareobs SemdegSi, rom saSualo dRe-Ramuri 

temperaturis 10°-is zeviT mdgradi gadasvlidan iwye-
ben temperaturebis dajamebas, romelic Seadgens aqti-
uri temperaturebis jams. mcenareebis siTbosadmi 
moTxovnileba SeiZleba gamovxatoT, efeqturi tempe-
raturis jamebiT. rac aris saSualo dRe-Ramuri tempe-
raturebi aTvlili mcenaris biologiuri minimumidan, 
romelzedac mocemuli kultura iwyebs ganviTarebas. 

saSualo dRe-Ramuri temperaturis 10°-ze zeviT 
mdgradi gadasvlidan temperaturebis jamis daangari-
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Sebisas, yoveldRiurad akldeba 10° temperatura da 
darCenili temperaturebi Sejamdeba, romelsac efeq-
tur temperaturas uwodeben.  

cxrilSi 5.8.1. mocemulia haeris temperaturis aq-
tiuri da efeqturi jamebis daangariSebis magaliTi. 

  

cxr. 5.8.1. 
 

haeris temperaturis aqtiuri da efeqturi  
jamebis daangariSeba 

 

 

 

akad. T.daviTaia miuTiTebda, rom gvian gazafxul-
ze, ori Tvis ganmavlobaSi haeris saSualo dRe-Ramuri 

temperaturis 10°-is zeviT mdgradi gadasvlis TariRi-

dan temperaturaTa jami 200-3000°-iT meti grovdeba, 
vidre adre gazafxulze imave or TveSi. sxvaobam cal-

keul wlebSi SeiZleba 400°-s gadaaWarbos. amitom, sxva-
dasxva raionSi Cais, citrusebis, vazis Tu sxva sasof-
lo-sameurneo kulturebis ama Tu im fazis ganviTareba 
ar iqneba erTnairi.  

dasavleT saqarTvelos tenian subtropikul zona-
Si Cais kultura vegetacias iwyebs haeris saSualo 

dRe-Ramuri temperaturis 10°-is zeviT mdgradi gadas-
vlidan da Semodgomaze wyvets imave temperaturis dab-
la gadasvlis SemTxvevaSi. savegetacio periodSi Cais 
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kulturis moTxovnileba siTboze ganisazRvreba tem-
peraturis jamiT, romelic saWiroa normaluri zrdisa 
da mosavlis formirebisaTvis. Cais warmoebisaTvis sa-

Wiroa 3200° da meti aqtiur temperaturaTa jami. rac 
metia aqtiur temperaturaTa jami, miT metia buCqebi-
dan produqtiuli duyebis warmoqmna.  

cxrilebSi 5.8.2 da 5.8.3 mocemulia aqtiur tempera-

turaTa jamebi 10°-is zeviT mdgradi gadasvlis Tari-
Ridan Cais da tungis kulturis sxvadasxva jiSebis Zi-
riTadi fazebisaTvis, maTi warmoebis raionebSi. 
 

cxr. 5.8.2. 
 

aqtiur temperaturaTa jamebi haeris temperaturis 10°-is 
zeviT mdgradi gadasvlis TariRidan Cais kulturis 

ZiriTad fazebs Soris. 
 

 
aRniSnuli monacemebidan (cxrili 5.8.2) irkveva, 

rom Cais kulturis kvirtebis gaxsnasa da I rigis pro-
duqtiuli duyebis periods Soris aqtiur temperatu-

raTa jami raionebis mixedviT saSualod Seadgens 380°, I 
rigis produqtiuli duyebis warmoqmnisa da II rigis 

produqtiul duyebs Soris saSualod 900° Seadgens, 

xolo II rigisa da III rigis duyebs Soris 1020°. 
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cxr. 5.8.3. 
 

aqtiur temperaturaTa jamebi haeris temperaturis 10°-is 
zeviT mdgradi gadasvlis TariRidan tungis kulturis 

ZiriTad fazebs Soris. 
 

 
raioni 

 
 

temperaturis 10°-is 
zeviT mdgradi gadas-

vlidan — kvirtebis 
gaSlamde 

 

temperaturis 10°-is 
zeviT mdgradi gadas-
vlidan — nayofis sim-

wifemde 
 

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 5.8.3. Cans, tungis kulturis 
jiSebi — forda da kordata, fazebs Soris aqtiur tem-
peraturaTa jamis moTxovnilebis mixedviT, mniSvne-
lovnad gansxvadebian erTmaneTisagan. gansakuTrebiT 
met temperaturaTa jams moiTxovs tungi - forda nayo-
febis simwifisaTvis, rac gaTvaliswinebuli unda iyos 
sxvadasxva raionebSi misi gaSenebis dros. 

cxrilSi 5.8.4. mocemulia zogierTi sasoflo-same-
urneo kulturebisaTvis saWiro temperaturaTa jamebi 

10°-is zeviT, zrdis dawyebidan simwifemde. 
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cxr. 5.8.4. 
 

sxvadasxva sasoflo-sameurneo kulturebis 
aqtiur temperaturaTa jamebi 

 

 
k u l t u r a 

 
 

10°-ian periodSi saWiro 
aqtiur temperaturaTa 

jami, nayofebis momwife-
bis an teqnikuri simwifi-

saTvis 
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 5.8.1. mocemulia nomograma, romelzedac 
SeiZleba ganvsazRvroT ama Tu im temperaturis jamis 
dagroveba nebismier TariRSi da piriqiT, Tu viciT Ta-
riRi ganvsazRvravT temperaturis jams, romlis si-

zuste Seadgens 50° (iSviaTad 100°). 
 

 
 

nax. 5.8.1. temperaturis jamis dagroveba damokidebuli 
temperaturis mravalwliur saSualo jamze 

 

mocemuli nomograma Sedgenilia mSrali da teniani 
subtropikuli zonebisaTvis, zRvis donidan 1000 m si-
maRlemde. magaliTad, Tu gvainteresebs rodis dag-

rovdeba 4200° aqtiur temperaturaTa jami, romelic 
saWiroa mandarinis kulturis sruli momwifebisaTvis, 
unda vicodeT mocemuli kulturis warmoebis raionSi 
saSualod ramdens Seadgens aqtiur temperaturaTa ja-

mi 10°-is zeviT. warmodgenil naxazze, ordinatis Rer-

Zidan, sadac aRniSnulia 4200°, gavavlebT swor xazs ab-
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scisTa RerZidan aRmarTul 4200°-iani xazis gadakve-
Tamde da gadakveTis wertilidan zemoT vpoulobT Ta-
riRs. maSasadame, mandarini mocemul raionSi, gaangari-
Sebul TariRSi miaRwevs srul simwifes. aRniSnuli no-
mogramiT SeiZleba ganisazRvros agreTve, sxva kultu-
rebis fazebisaTvis aqtiur temperaturaTa jamis dag-
roveba sxvadasxva TariRSi. 

 
 

5.9. mcenareebis moTxovnileba siTbosadmi. 
siTbos uzrunvelyofis gansazRvris meTodi 

 

siTbos ganawilebas didi mniSvneloba aqvs mcenare-
ebis geografiul gavrcelebaSi. igi Seadgens klimatu-
ri pirobebis arsebiT nawils da gansazRvravs Crdilo-
eTi da samxreTi arealis sazRvrebs, aseve mcenareuli 
safaris zonalur struqturas. “temperatura” warmo-
adgens sxeulis gaTbobis xarisxs, e.i. xarisxobrivia, 
“siTbo” — raodenobrivi maCvenebelia. 

v.stepanovis mixedviT, sasoflo - sameurneo kul-
turebi Teslis aRmocenebisaTvis saWiro siTbos moT-
xovnilebis TvalsazrisiT, SeiZleba daiyos 5 jgufad: 
1. siTbos mcired momTxovni, romlebic aRmocendebian 

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

2. siTbos naklebad momTxovni, romlebic aRmocende-

bian 3-5° temperaturis dros: mzesumzira, seli, ug-
rexeli da a.S. 

3. siTbos mometebulad momTxovni, romlebic aRmo-

cendebian 6° temperaturis zeviT: xonWkola, soia 
da a.S. 

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

an 10° da meti temperaturis dros: lobio, sorgo, 
kunJuti da a.S. 
aRniSnuli kulturebis moTxovnileba siTbosadmi 

gaTvaliwinebuli unda iyos sxvadasxva raionSi, maTi 
warmoebisas. 

maRalmTian zonaSi procesebis ganviTareba da fo-
tosinTezi umetesad ganisazRvreba mcenaris qsovilis 
(zedapiris) temperaturiT, romelic imyofeba uSua-
lod mzis radiaciis gavlenis qveS. temperaturis Sem-
cireba (T.daviTaias mixedviT) simaRlis mixedviT kom-
pensirdeba mzis pirdapiri radiaciis gadidebis xar-
jze. mcenareebi ramdenadac maRla arian zRvis doni-
dan, miT ufro metad Tbebian radiaciisagan (cxadia 
garkveul simaRlemde). swored amiT aixsneba rom simaR-
lis mixedviT mcirdeba saWiro haeris saSualo dRe-Ra-
muri temperatura Tambaqos sayvavileebis warmoqmnis 
dros, yvavilobisas da misi foTlebis Setexvisas. Tam-
baqos sayvavileebis fazis warmoqmnisaTvis haeris sa-
Sualo dRe-Ramuri haeris temperatura mcirdeba 37%-
iT, yvavilobisaTvis 35%-iT, xolo pirveli foTlebis 
SetexvisaTvis 46%-iT. 

siTbos uzrunvelyofis gansazRvris meTodi. sa-
soflo-sameurneo kulturebisaTvis savegetacio peri-
odSi gansakuTrebuli mniSvneloba aqvs siTbos raode-
nobiT uzrunvelyofas. am ukanasknelis naklebobis Sem-
TxvevaSi mkveTrad ecema maTi mosavali da nedleulis 
xarisxi.  

naxazze 5.9.1. abscisTa RerZze mocemulia tempera-
turaTa jamis saSualo sidididan gadaxra (0 pirobiTa-
daa miRebuli), xolo ordinatTa RerZze — temperatu-
riT uzrunvelyofa procentebSi. 
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nax. 5.9.1. temperaturaTa jamis uzrunvelyofis mrudi 
 

naxazze mocemuli mrudebi ori tipisaa da axasiaTe-
ben subtropikul da zomier klimatur zonebs, romli-
Tac SeiZleba ganvsazRvroT siTboTi uzrunvelyofa 
savegetacio periodSi, sxvadasxva sasoflo-sameurneo 
kulturebisaTvis. amisaTvis unda vicodeT mocemuli 
raionisaTvis mravalwliuri saSualo temperaturis 

jami 10°-is zeviT mdgradi gadasvlidan. 
magaliTisaTvis ganvsazRvroT yvarlis raionSi, Tu 

ramdenjer momwifdeba subtropikuli xurmis (xiakume) 

nayofebi. mocemul raionSi temperaturaTa jami 10°-is 

zeviT mdgradi gadasvlidan Seadgens 3900°, xolo sub-
tropikuli xurmis nayofebis momwifebis saukeTeso 

temperaturis jams warmoadgens 4000°, sxvaoba maT So-

ris +100°-ia. naxazze 5.9.1. abscisTa RerZis im wertili-
dan, sadac mocemulia temperaturaTa sxvaoba +100 aR-
vmarTavT ordinatis paralelurs, romelic subtropi-
kuli tipis mrudian gadakveTis wertilSi gvaZlevs 
temperaturis jamiT uzrunvelyofis 40%-s. maSasada-
me, subtropikuli xurmis (xiakume) nayofebi normalu-
rad damwifdeba, e.i. siTboTi uzrunvelyofili iqneba 
aT weliwadSi oTxjer. analogiurad SeiZleba ganvsaz-
RvroT sxva danarCeni CvenTvis saintereso sasoflo-
sameurneo kulturebisaTvis siTbos uzrunvelyofa 
ama Tu im raionSi. 
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cxrilSi 5.9.1. moyvanilia vazis sxvadasxva jiSebis 
(rqawiTeli, saferavi, mwvane) temperaturis jamiT uz-
runvelyofa procentebSi mevenaxeobis raionebisaTvis. 
 

cxr. 5.9.1.  

temperaturis jamiT uzrunvelyofa 10°-is zeviT 
 vazis kulturisaTvis 

 

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

 
r a i o n i 

 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 5.9.1. gvaZlevs naTel warmodgenas vazis 
(rqawiTeli, saferavi, mwvane) siTboTi uzrunvelyofis 
Sesaxeb. vazis siTboTi uzrunvelyofad iTvleba 80-
90%, radgan warmoebis riski ar aRemateba 10-15%. aR-
niSnuli jiSebidan kaxeTis teritoriaze vazis jiSi — 
“mwvane” yvelaze metadaa uzrunvelyofili siTboTi.  
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Tavi VI 

 

wylis orTqli atmosferoSi 

 

6.1. haeris tenianoba da  
misi gansazRvris meTodebi 

  
wylis orTqli mniSvnelovan rols TamaSobs atmos-

feroSi mimdinare sxvadasxva rTul fizikur, qimiur da 
biologiur procesebSi. misi raodenoba metad cvale-
badia, rac damokidebulia amindsa da garemos mraval 
faqtorze. 

wylis orTqlis umTavres wyarod iTvleba: okeanee-
bis, zRvebis, tbebis, mdinareebis, Waobebis, mcenaree-
bis, niadagisa da sxva zedapirebidan aorTqleba. iq, sa-
dac haeris temperatura maRalia da amaorTqlebeli 
zrdapiri sakmarisi, atmosfero gaJRenTilia wylis 
orTqliT. dasavleT saqarTvelos atmosferul haerSi 
wylis orTqli gacilebiT metia, vidre aRmosavleT sa-
qarTveloSi. es faqti mniSvnelovan gavlenas axdens ha-
vaze. aseTi didi sxvaoba gamowveulia dasavleT saqar-
TveloSi arsebuli SedarebiT maRali temperaturebisa 
da Savi zRvis amaorTqlebeli zedapiris Sedegad. ami-
tom Savi zRvis sanapiro zolSi wylis orTqli haerSi 
maqsimaluri raodenobiTaa.      

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

wylis orTqli, romelic warmoiqmneba amaorTqle-
beli zedapiridan warmoSobs wnevas, romelsac gamJRen-
Ti wylis orTqlis drekadobas uwodeben da gamosaxa-
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ven milimetrebSi an milibarebSi. atmosferos teniano-
bis cvlileba damokidebulia adgilis fizikur-geog-
rafiul pirobebze, wlis droze da sxva. igi didad aris 
damokidebuli haeris temperaturis cvalebadobazec. 
es ukanaskneli ganapirobebs gamJRenTi wylis orTqlis 
drekadobis maqsimalur sidides. rac metia haeris tem-
peratura, miT didia gamJRenTi wylis orTqlis dreka-

doba. magaliTad, 20°temperaturis dros igi Seadgens 

23.4 mb, xolo -20° dros 1.3 mb. 
atmosferoSi arsebuli wylis orTqlis anu haeris 

tenianobis dasaxasiaTeblad xmaroben Semdeg sidide-
ebs: absoluturi tenianoba, SefardebiTi tenianoba, 
tenianobis deficiti da namis wertili. 

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

 
e = E/ - A (t –t/ ). P 

 
sadac E/ - aris gamJRenTi wylis orTqlis maqsimalu-

ri drekadoba sveli Termometris Cvenebis mixedviT, p – 
atmosferos wneva, t - t/ - mSrali da sveli Termometre-
bis Cveneba, A – fsiqrometruli koeficienti, romelic 
gamoxatavs haeris moZraobis siCqares sveli Termomet-
ris rezervuaris siaxloves. sadguris fsiqrometri-
saTvis igi tolia A=0.0008 m/wm, xolo aspiraciuli 
fsiqrometrisaTvis tolia A=0.0006 m/wm. 

haeris fardobiTi tenianoba — (r) warmoadgens 
wylis orTqlis absoluturi tenianobis Sefardebas, 
gamJRenTi wylis orTqlis drekadobasTan mocemul 
temperaturaze, gamosaxuls procentebSi:  
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r = %100.
E
e

 

 
sadac e – aris wylis orTqlis absoluturi tenia-

noba, E – gamJRenTi wylis orTqlis drekadoba mSrali 
Termometris Cvenebis mixedviT, 100% - procentebSi ga-
damyvani mniSvneli (E/ da E gamoiTvleba specialuri 
cxrilebiT, romelic mocemulia agrometeorologiis 
praqtikul saxelmZRvaneloSi). 

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 drekado-

ba, e — wylis orTqlis absoluturi tenianoba. 
SefardebiTi tenianobis gadidebis dros teniano-

bis deficiti mcirdeba, 100%-ze ki nuls utoldeba. 
tenianobis deficiti warmoadgens kompleqsur maxasia-
Tebels, romelic haeris simSralis xarisxs gamoxatavs. 
es saSulebas iZleva aRniSnuli sidide gamoviyenoT sa-
soflo-sameurneo kulturebis ganviTarebis pirobebis 
SefasebisaTvis. 

namis wertili – (td) aris temperatura, romlis dro-
sac haerSi arsebuli wylis orTqli mocemul wnevaze 
iwyebs gajerebas. namis wertils gansazRvraven wylis 
orTqlis maqsimaluri drekadobis cxriliT. nami war-

moiqmneba 0° temperaturis zeviT, xolo 0°-ze igi iRebs 
rTvilis saxes. nams garkveuli adgili uWiravs mcena-
reTa normalur ganviTarebaSi. 
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teniani haeri atmosferoSi gadaadgildeba, ro-
gorc horizontalurad ise vertikalurad. horizon-
taluri gadaadgilebis dros teniani haeri mniSvnelo-
van cvlilebas ar ganicdis, xolo vertikaluri moZra-
obis dros mimdinareobs metad rTuli fizikuri pro-
cesebi, rac gamoixateba teniani haeris stadiurobaSi 
(mSrali, wvimis, setyvis da Tovlis stadiebi).  

meteorologiur sadgurebze haeris tenianobis ga-
sazomad umetesad gamoiyeneba fsiqrometruli da hig-
rometruli meTodebi. 

fsiqrometruli (“fsiqro” niSnavs gacivebas) meTo-
diT tenianobis gazomva damyarebulia erTerTi Termo-
metris gacivebaze. es meTodi safuZvlad udevs sadgu-
risa da aspiraciuli fsiqrometrebis muSaobas haeris 
tenianobis gazomvisaTvis. fsiqrometruli meTodis 
SemTxvevaSi, gamoiyeneba sadguris fsiqrometri (anu 
avgustis) da aspiraciuli (anu asmanis) fsiqrometri, 
igi gamoiyeneba savele pirobebSi. 

higrometruli meTodiT haeris tenianobis gazomva 
dafuZvnebulia sxeulis higroskopulobaze. am Tvise-
bazea damyarebuli Tmiani higrometris muSaoba. Tmiani 
higrometri — gamoiyeneba haeris fardobiTi teniano-

bis gansazRvrisaTvis 10°-ze dabali temperaturis 
dros. igi warmoadgens ZiriTad xelsawyos haeris far-
dobiTi tenianobis gasazomad. 

Tmiani higrografi — gamoiyeneba haeris fardobiTi 
tenianobis cvalebadobis uwyveti registraciisaTvis. 
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6.2. haeris SefardebiTi tenianobis mniSvneloba 
sasoflo-sameurneo kulturebisaTvis 

 
dedamiwis sxvadasxva saxis mwvane safari mniSvne-

lovnad cvlis tenianobis svlis xasiaTs. mcenareulo-
ba didi raodenobiT aorTqlebs wyals, ris Sedegadac 
teniT mdidrdeba atmosferos qveda fenebi. isini xels 
uwyoben agreTve qaris siCqaris Semcirebas. amis Sesaba-
misad aneleben wylis orTqlis gadaadgilebasac. mce-
nareul safarSi wylis orTqli gacilebiT metia, vidre 
moSiSvlebul niadagze. amitom haeris absoluturi te-
nianoba uSualod mcenareul safarSi ufro ufro me-
tia, vidre mis garSemo, gansakuTrebiT dRis saaTebSi. 
mravalwlian mcenareTa masivebSi wylis orTqli zaf-
xulobiT ramdenadme metia, vidre mindorSi. zamTarSi 
es sxvaoba ar SeimCneva. mravalwliuri nargaoba mniS-
vnelovan gavlenas axdens haeris SefardebiTi teniano-
bis svlaze.  

SefardebiTi tenianoba gansazRvravs transpiraci-
is intensivobas da mcenaris moTxovnilebas wylis mi-
marT. gadidebuli haeris tenianoba aferxebs mcenaris 
yvavilobas da uaryofiTad moqmedebs damtvervaze. 
TavTaviani kulturebis aRebis dros haeris gazrdili 
tenianoba aferxebs sruli simwifis dadgomas, adidebs 
tens marcvalSi, romelic aradamakmayofileblad moq-
medebs mosavlis amReb manqanebze da marcvlis Senaxva-
ze. 

wlis Tbil periodSi Warbi SefardebiTi tenianoba 
xels uwyobs mcenaris sokovani da baqteriuli daavade-
bebis gavrcelebas, agreTve iseTi mavneblebis gaCenas, 
rogoricaa: kartofilisa da pimidoris fitoftora, 
vazis Wraqi, TeTri sidample da sxva.  

Warbi tenianobis dros mcenaris nayofebi, Teslebi, 
fesvebi da Zirxvenebi gamoirCevian naxSirwylebis moma-
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tebuli SemcvelobiT. mSrali da cxeli amindis piro-
bebSi ki mcenaris organizmSi ufro metad grovdeba ci-
lovani nivTierebebi. tenianobis gazrdili deficitis 
SemTxvevaSi mkveTrad matulobs aorTqleba niadagidan 
da Zlierdeba transpiracia. magaliTad, tenianobis de-
ficitis 40 mb-is dros 1 ha niadagis zedapiridan dRe-
Ramis ganmavlobaSi 80 tona wyali orTqldeba, rac iw-
vevs niadagis gamoSrobas. Tu mcenares didxans mouwia 
yofna iseT haerSi, sadac SefardebiTi tenianoba 30%-
ze naklebia, gamoiwvevs misi foTlebis naadrevad Wkno-
bas da mosavlis mkveTr Semcirebas. mindvris mcenareTa 
umetesoba, vegetaciis iseT fazaSi, romlis drosac in-
tensiurad mimdinareobs biomasis momateba, saWiroebs 
tenis Warb raodenobas, maSin rodesac msgavsi mdgoma-
reoba sxva fazaSi uaryofiT gavlenas axdens mcenare-
ze. pureuli kulturebis mosavlis aReba mizanSewoni-
lia maSin, rodesac haeris fardebiTi tenianoba Seda-
rebiT dabalia. haeris SefardebiT tenianobasa da tem-
peraturaze didad aris damokidebuli mravali sasof-
lo-sameurneo samuSaoebis Catarebis normaluri mim-
dinareoba, rogoricaa, magaliTad: sarevelebis winaaR-
mdeg brZola, marcvleuli kulturebis aReba, sakvebi 
balaxis damzadeba sasilosed, sasawyobo saTavsoebis 
ganiaveba, marcvlis Sroba da sxva. 

monacemebi haeris SefardebiT tenianobaze saWiroa 
warmoebis iseTi dargebisaTvis, rogoricaa — safeiqro, 
qimiuri, radioteqnikuri da sxva, radgan maT mier gamo-
yenebuli teqnologiuri procesebis Catareba bevrad 
aris damokidebuli haeris tenianobaze. SefardebiTi 
tenianobis monacemebi, temperaturis gaTvaliswine-
biT, farTod gamoiyeneba gaTbobis, ventilaciis da sa-
kondicionero sistemebSi. aRniSnul sidideTa reJimis 
gamoyeneba saSualebas iZleva sworad davaxasiaTod ama 
Tu im adgilis klimaturi Taviseburebani, vareguli-
roT saTburis mikroklimati da sxva. 
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6.3. aorTqleba 
 

Txevadi nivTierebis gadasvlas gazobriv mdgomare-
obaSi aorTqlebas uwodeben. 1 gr wylis aorTqlebisaT-
vis saWiroa daixarjos 600 kaloria, xolo dedamiwis 
amaorTqlebeli zedapiridan am process kolosaluri 
energia sWirdeba, rasac mzis radiacia uzrunvelyofs. 
aorTqlebis procesi mdgomareobs imaSi, rom wylis zo-
gierT molekulebs swrafi moZraobis unari gaaCniaT, 
ris gamoc gamodian sxva molekulebis SeWidulobis Za-
lidan wylispira haeris fenaSi. temperaturis matebis 
Sedegad molekulebis moZraoba matulobs da aor-
Tqlebac ufro intensiuri xdeba. aorTqlebas ZiriTa-
dad ganapirobebs amaorTqlebeli zedapiris tempera-
tura, haeris tenianoba da qari. aorTqlebis raodenoba 
xasiaTdeba aorTqlebis siCqariT. es aris wylis masa, 
romelic aorTqldeba drois garkveul monakveTSi, mo-
cemuli zedapiridan. aorTqlebis siCqare gamoixateba 
im wylis svetis simaRliT (mm), romelic aorTqldeba 
drois erTeulSi. 

atmosfero tens umTavresad wylis zedapiridan 
iRebs, Semdeg ki niadagisa da mcenaris zedapiridan. 
wlis civ periodSi wylis orTqli warmoiqmneba Tovli-
sa da yinulis zedapirebidanac, magram mcire raodeno-
biT. 

aorTqleba mcenaris zedapiridan. mcenare wyals 
didi raodenobiT aorTqlebs, am procesSi uSualod 
TviTon monawileobs da awesrigebs mas specialuri or-
ganoebiT. mcenareSi wyali (sxvadasxva mineraluri ma-
rilebiT) Seiwoveba niadagidan, romelic xmardeba mis 
kvebasa da zrda-ganviTarebas. xolo, rodesac mcenare 
aorTqlebs wyals, amiT dabla swevs Tavis temperatu-
ras da Tavs icavs gadaxurebisagan. mcenareebidan 
wylis aorTqleba fizikur-biologiuri procesia, ro-
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melsac transpiracia ewodeba. mcenare mSrali nivTie-
rebis Seqmnaze xarjavs wylis garkveul raodenobas, ga-
moxatuls wonis erTeulebSi, romelsac transpiraciis 
koeficienti ewodeba. vegetaciis mTeli periodis gan-
mavlobaSi kulturul mcenareTa umravlesobisaTvis 
transpiraciis koeficienti sxvadasxvaa da meryeobs 
300-dan 800-mde. transpiraciis intensiobaze gavlenas 
axdens: garemos temperatura, haerSi tenis raodenoba, 
qari, sinaTle. mcenares transpiraciis warmoeba SeuZ-

lia 40° temperaturamde. Tu garemos temperaturam 40°-
ze maRla aiwia da es mdgomareoba didxans gagrZelda, 
mcenare ziandeba da Wkneba. haerSi tenis sakmao raode-
nobiT arsebobis SemTxvevaSi transpiracia neldeba. qa-
ri, gansakuTrebiT mSrali da Tbili, Zlier uwyobs 
xels transpiracias. qaris siCqares 3 m/wm-Si SeuZlia 2-
3-jer gazardos aorTqleba. mas Sor manZilze gadaaqvs 
aorTqlebuli masa. sinaTlis gavlena transpiraciaze 
Semdegia: pirdapiri radiaciis SemTxvevaSi is metia, xo-
lo gabneuli radiaciis dros naklebi. 

aorTqleba niadagis zedapiridan. es procesi rTul 
formebSi mimdinareobs. niadagis zedapiridan aor-
Tqleba didad aris damokidebuli meteorologiur pi-
robebze, niadagis tipze, niadagis fizikur da qimiur 
Tvisebebze, tenianobaze, gruntis wylis siaxloveze. 
ramdenadac es ukanaskneli axlosaa niadagis zedapir-
Tan, miT ufro meti raodenobiT orTqldeba wyali. 

gafxvierebuli niadagis zedapiridan aorTqleba 
sustad mimdinareobs. is niadagi, romelic dafarulia 
wminda siliT, gacilebiT met wyals aorTqlebs, vidre 
is niadagi, romelic dafarulia msxvili qviSiT. amgva-
rad niadagis kapilaroba did gavlenas axdens aor-
Tqlebaze. agroteqnikuri RonisZiebebis Catarebis 
dros mniSvnelovania mcenaris rigTaSorisebSi niada-
gis gafxviereba, kultivacia, dafarcxva, damulCva da 
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sxva. es yvelaferi kapilaruli sistemis daSlis saSua-
lebas iZleva. 

damuSavebuli niadgis zedapirze Zlieri wvimis Se-
degad warmoiqmneba qerqi, saidanac swrafad mimdinare-
obs aorTqleba da misi SemcirebisaTvis saWiroa niada-
gis gafxviereba. 

aorTqlebaze gavlenas axdens agreTve niadagis fe-
ri. ramdenadac muqia niadagi, miT ufro meti wyali 
aorTqldeba. aseTi didi sxvaoba aixsneba niadagis mier 
sxvadasxva raodenobiT mzis sxivuri energiis STan-
TqmiT. 

aorTqlebis procesSi garkveul rols asrulebs 
reliefi. dablob da Cavardnil adgilebSi, maRlobeb-
Tan SedarebiT aorTqleba naklebia. 

aorTqlebis intensiobaze moqmedebs eqspoziciac. 
samxreT daqaneba ufro Tbeba, vidre CrdiloeTi, ami-
tom pirvel SemTxvevaSi gacilebiT met aorTqlebas 
aqvs adgili, vidre meoreSi.  

aorTqleba wylis zedapiridan. aorTqlebis siCqare 
wylis zedapiridan matulobs misi temperaturisa da 
qaris siCqaris gazrdasTan erTad. qaris gavlena mdgo-
mareobs SemdegSi, rom igi itacebs ra wylis zedapiri-
dan aorTqlebul masas, mis adgils ikavebs SedarebiT 
mSrali haeri. aorTqlebis siCqareze gavlenas axdens, 
agreTve mzis radiacia, romelic wylis fenebs aTbobs 
garkveul siRrmemde, saSualod 15 metramde. 

arsebobs aorTqlebis gazomvis ramdenime meTodi, 
specialuri amaorTqlebeli xelsawyoebis daxmarebiT 
da specialuri empiriuli da Teoriuli formulebis 
mixedviT. 
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6.4. wylis orTqlis kondensacia.  
hidrometeorebi 

 
kondensacia ewodeba process, roca wylis orTqli 

gadadis Txevad mdgomareobaSi. bunebaSi aris garkveu-
li pirobebi, roca wylis orTqli gazobrivi mdgomare-
obidan pirdapir yinulis mdgomareobaSi gadadis, ra-
sac (Txevadi gazis gverdis avliT) sublimacias uwode-
ben. wylis orTqlis sublimacias da kondensacias adgi-
li aqvs rogorc atmosferoSi, aseve dedamiwis zeda-
pirze, sagnebze, mcenareebze. 1 gr wylis kondensaciis 
dros gamoiyofa 600 kal/gr siTbo, xolo siTxis myar 
mdgomareobaSi gadasvlisas (sublimaciis dros) gamo-
yofili siTbo Seadgens 680 kal/gr. kondensaciis daw-
yebis erT-erT pirobas warmoadgens haeris gaciveba. mi-
si temperaturis namis wertilamde dawevisas haerSi ar-
sebuli orTqli iwyebs gajerebas. Tu temperaturis 
daqveiTeba kvlav grZeldeba, maSin zedmeti orTqli ga-
daaWarbebs gamJRenT drekadobas da kondensirdeba. 
kondensaciis meore, mniSvnelovan pirobas warmoadgens 
atmosferoSi arsebuli iseTi myari nawilakebis arse-
boba, romlebsac axasiaTebT maRali higroskopuloba, 
e.i. romlebzedac wylis orTqls SeuZlia SemoWideba 
(baqteriebi, sporebi, azotovani da gogirdovani Sena-
erTebi, zRvis marilis nawilakebi da sxva). im nawila-
kebs, romlebzedac mimdinareobs wylis orTqlis kon-
densacia, sakondensacio birTvebs uwodeben. maSasada-
me, wylis orTqlis kondensaciisaTvis saWiroa Semdegi 
piroba: 1. haeris gaciveba namis wertilamde; 2. haerSi 
sakondensacio birTvebis arseboba. 

atmosferoSi wylis orTqlis kondensaciis Sedegad 
warmoiqmneba nisli da Rrublebi, romlebsac hidrome-
teorebs uwodeben. hidrometeorebi SeiZleba warmoiq-
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mnas niadagis an sxvadasxva sagnebis zedapirze, rogo-
ricaa: nami, TrTvili, Wirxli da lipyinuli. 
 
 

6.5. Rrublebi da maTi klasifikacia 
 
wylis orTqlis kondensaciis an sublimaciis pro-

duqts, romelic warmoiqmneba atmosferoSi garkveul 
simaReebze, Rrublebs uwodeben. Rrublebs Tavisi Se-
madgenlobiT yofen sam jgufad:  

1. wvimis, romlebic Sedgebian wvimis wveTebisagan;  
2. yinulovani, romlebic Sedgebian yinulovani 
kristalebisagan;  
3. Sereuli, romlebic Sedgebian rogorc wylis, ise 
yinulovani kristalebisagan.  
Rrublebi mniSvnelovan gavlenas axdenen atmosfe-

rul procesebze. ZiriTadad ki Rrublebidan gamoiyo-
fa atmosferuli naleqebi. dRisiT igi amcirebs sxivu-
ri energiis Semodinebas mzidan, xolo RamiT anelebs 
gamosxivebas da icavs niadagis zedapirs gacivebisagan, 
rac aferxebs radiaciuli wayinvebis da nislis warmoq-
mnas. Rrublebis warmoqmnis ZiriTad mizezs warmoad-
gens haeris adiabaturi gaciveba misi aRmadinebis dros. 
warmoSobiT da formiT Rrublebi mravalferovania, 
miuxedavad amisa SeiZleba gamovyoT erTmaneTis msgav-
si formebi. 

Rrublebis saerTaSoriso morfologiur klasifi-
kaciaSi 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); 
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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 naklebi) 

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

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

9. grova — Cumulus (Cu); 
10. grovawvima— Cumulonimbus (cb) 

zeda iarusis Rrublebi Sedgebian yinulovani kris-
talebisagan, maTgan naleqi ar warmoiqmneba. saSualo 
da qveda iarusis Rrublebi wveTovani an Sereuli 
Rrublebia, romlebic iZlevian naleqs. yvelaze mniS-
vnelovani naleqi modis wvimafena Rrublebidan. verti-
kaluri warmoSobis Rrublebi warmoiqmnebian haeris 
aRmavali dinebis dros, gansakuTrebiT wlis Tbil pe-
riodSi, grova Rrublebidan — TqeSis saxiT, ZiriTadad 
warmoiqmneba intensiuri naleqebi. 

Rrublebze dakvirvebis dros ganisazRvreba maTi 
raodenoba, forma da simaRle. gansazRvra xdeba aT ba-
liani sistemiT, xolo formebisa da saxeebis gansaz-
Rvris dros gamoiyeneba specialuri Rrublebis atla-
si. maTi simaRle gaizomeba TvalzomiT (vizualurad) an 
instrumentalurad specialuri Suq-lokatorebis dax-
marebiT. dakvirveba Rrublebze xdeba dedamiwis xe-
lovnuri Tanamgzavrebidanac. maTgan sistematiurad 
gadmoicema dedamiwaze Rrublebis fotosuraTebi, 
romlebic warmodgenas iZlevian Rrublebis raodeno-
baze, struqturaze, moZraobaze da a.S. 
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Tavi VII 

 

naleqebi 

  
7.1. naleqis tipebi 

 
 naleqebi ZiriTadad iyofa or tipad:  
I — tips miekuTvneba atmosferuli naleqebi, rom-

lebic warmoiqmneba haerSi sxvadasxva simaRleze da mo-
dis Rrublebidan dedamiwaze (wvima, Tovli, xorxoSe-
la, setyva); 

II — tips miekuTvneba naleqebi, romlebic warmoiq-
mneba uSualod miwis zedapirze, masze arsebul sagneb-
ze an mcenareuli zedapiris safarze wylis orTqlis 
kondensaciiT an sublimaciiT, romelic ileqeba maT 
zedapirebze siTxis an mkvrivi formis saxiT (nami, 
rTvili, Wirxli, lipyinuli).  

Rrublebidan naleqebi gamoiyofa, roca maTi zoma 
0.1-0.2 mm da mets miaRwevs. atmosferos naleqebi faze-
bis mdgomareobis mixedviT iyofa 3 saxed: myari, Txieri 
da Sereuli. Txier naleqebs miekuTvneba gabmuli wvima, 
TqeSi (kokispiruli), wvima da JinJRli (Tqori) wvima. 

gabmuli — wvima modis ZiriTadad wvima fena (Ns) 
Rrublebidan xangrZlivi drois ganmavlobaSi da moi-
cavs did teritorias. 

TqeSi (kokispiruli) — wvima modis wvimagrova (Cb) 
Rrublebidan SedarebiT xanmokle periodiT. misi war-
moqmna civi frontis gavlasTan aris dakavSirebuli. 
igi moicavs SedarebiT mcire teritorias da SeiZleba 
Tanaxldes Zlieri qari. wvimis wveTebis diametri zog-
jer 5-7mm-ia. 

JinJRli (fTqori) — wvima gvevlineba fena (St) Rrub-
lebidan. gamoirCeva mcire vertikaluri simZlavriT, 
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rac wveTs ar aZlevs damsxvilebis saSualebas da misi 
wveTebis diametri 0.5 mm-ze naklebs Seadgens. 

Tovli — rTuli simetriuli yinulis kristalebi-
sagan Sedgeba. igi warmoiqmneba, roca dedamiwidan Seda-
rebiT axlos (2-3 km) garkveul haeris fenaSi tempera-

tura 0° utoldeba. Tu temperatura dedamiwis zeda-

pirTan axlos 0° aRemateba, maSin naleqebi SeiZleba mo-
vides Sereuli saxiT (mdnobare Tovlis fifqi da wvima), 
romelsac svel Tovls uwodeben.  

xorxoSela — TeTri, sferoseburi gaumWirvale sa-
xisaa, romlis diametri 2-5 mm aRwevs. igi warmoiqmneba 

Sereul RrublebSi, dabal temperaturaze (0°-Tan ax-
los), sadac xdeba fifqebisa da gadacivebuli wylis 
wveTebis Sexvedra.  

setyva — wylis orTqlis kondensaciis produqtia, 
romelic warmoiqmneba elWeqis xasiaTis Rrublebidan. 
igi gamWirvale yinulis birTvia, romlis diametri Se-
adgens 4-5 mm. calkeul SemTxvevaSi setyvis wonam SeiZ-
leba miaRwios 200-300 gr da mets. setyvis mosvlis sa-
Sualo xangrZlivoba 5 wT aRwevs. naklebad modis dab-
lob-vake adgilebSi. 

II – tipis naleqebi (nami, rTvili, Wirxli, lipyinu-
li) wylis orTqlis kondensaciis Sedegia. 

nami — wylis orTqlis kondensaciis Sedegia, rome-
lic warmoiqmneba niadagisa da mcenaris safaris zeda-
pirze, wylis wvrili wveTebis saxiT, haeris temperatu-

ris 0°-ze maRla. igi mcenarisaTvis sasargeblo movle-
naa, rogorc tenis resursi, gansakuTrebiT gvalvian 
raionebSi. 

TrTvili — TeTri feris yinulis kristalebia. igi 

warmoiqmneba, roca haeris temperatura 0°-ze dabla 
daiwevs. misi warmoSoba wylis orTqlis uSualo subli-
maciis Sedegia. 
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Wirxli — TeTri fxvieri (Tovlis msgavsi) yinulis 
kristalebia, romelic warmoiqmneba xis totebze, mav-
Tulebsa da sxva. misma sisqem SeiZleba 30-50 mm miaRwi-
os. 

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

wvimis wveTebis 0°-ze dabali temperaturis mqone deda-
miwis zedapirze da sxva sagnebze Seyinvisas. sagnebi Se-
iZleba daifaros 2-3 sm sisqis yinulis feniT, rac sa-
SiSroebas uqmnis xexilovan kulturebs (iwvevs tote-
bis mtvrevas). 

nisli — aris haeris miwispira fenebSi wylis or-
Tqlis kondensaciisa da sublimaciis produqti. misi 
warmoqmnis ZiriTadi mizezia haeris Tbili masis Seda-
rebiT dabali temperaturis mqone ama Tu im sagnebis 
zedapirTan Sexeba. nislis ZiriTadi tipebia: radiaciu-
li, romelic warmoiqmneba umetesad gazafxulsa da Se-
modgomaze da adveqciuri nisli, romelic warmoiqmneba 
Tbili haeris masebis gadaadgilebisas, rodesac is moZ-
raobis dros exeba civi sagnebis zedapirs. Rrublian 
amindSi nisli ar warmoiqmneba. 

janRi — nislisgan TiTqmis ar gansxvavdeba. igi aR-
wevs 1 km-mde simaRles da mosalodnelia zamTarsa da 
Semodgomaze, RamiT da dilis saaTebSi. mzis amosvlis 
Semdeg igi swrafad ifanteba. 

 
 

7.2. atmosferuli naleqebis uzrunvelyofa  
da maTi mniSvneloba 

 
niadagis tenianobis ZiriTad wyaros atmosferuli 

naleqebi warmoadgenen. amitom maTi ganawileba regio-
nebis mixedviT, ganapirobebs mcenaris teniT uzrun-
velyofis xarisxs. mcenaris teniT uzrunvelyofa da-
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mokidebulia ara marto naleqebis raodenobaze, aramed 
zedapiris safarze 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 raodenobiT naleqebs.  

cxrilSi 7.2.1. mocemulia zogierTi tyis mcenaree-
bis mier dakavebuli naleqebis raodenoba. 

 

cxr. 7.2.1. 
  

tyis mcenareebis mier dakavebuli atmosferuli 
naleqebis raodenoba 

 

 
mcenaris saxeoba 

 

 
naleqebis dakaveba, % 

naZvi — soWi 37 
fiWvi 24 
nekerCxali-wifeli 43 
nekerCxali 25 
verxvi 16 

  
mosuli naleqebis saerTo jami, kulturebis teniT 

uzrunvelyofis Sefasebisas ar iZleva swor warmodge-
nas. naleqebi gansakuTrebiT did efeqts iZleva, maSin 
roca mcenare Zlier ganicdis tenis naklebobas, ris Se-
dagadac mosalodnelia mosavlis mkveTri Semcireba. 
aseTi periodi mcenarisaTvis kritikulad iTvleba. te-
nianobis pirobebis swori agrometeorologiuri Sefa-
sebisaTvis saWiroa vicodeT mcenaris teniT uzrun-
velyofa misi fazebis ganviTarebis TviTeul periodSi, 
radgan mcenare normaluri ganviTarebis da maRali mo-
savlis miRebisaTvis uzrunvelyofili unda iyos te-
niT. 
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tenian subtropikul zonaSi naleqebis saerTo rao-
denoba sakmarisia, magram maTi ganawileba araTanaba-
ria. im raionebSi, sadac savegetacio periodSi naleqe-
bis raodenoba Seadgens 700-1000 mm, Znelia vivaraudoT 
maRali mosavlis miReba, gansakuTrebiT Cais, citruse-
bis da sxva teqnikuri kulturebisa, romlebsac garkve-
uli midrekileba axasiaTebT tenisadmi. dakvirvebebi 
aCvenebs, rom Cais mosavali mSrali periodis Sedegad 
mcirdeba. rac Seexeba vazs, siminds, Tambaqos da zogi-
erT sxva kulturebs, zrda-ganviTarebisaTvis garkve-
ul tenianobas moiTxoven. im raionebSi, sadac gaSene-
bulia aRniSnuli kulturebi, savegetacio periodSi 
naleqebi zogjer araTanabrad modis. amitom didi da 
maRalxarisxiani mosavlis misaRebad ivlis-agvistoSi 
saWiroa maTi teniT uzrunvelyofa. 

atmosferuli naleqebis ganawilebis xasiaTs uaR-
resad didi mniSvneloba aqvs marcvleuli da sxva saxis 
kulturebisaTvis. saSemodgomo xorblis normaluri 
gadazamTrebis Semdeg gazafxulze, vegetaciis ganax-
lebisas, naleqebis zomierad ganawileba xels uwyobs 
maRali mosavlis miRebas da piriqiT. kartofilis sare-
kordo mosavali miiReba (a.lorxi) Rrmad gakulture-
bul niadagebze, daaxloebiT 300 mm atmosferuli nale-
qebis dros, Tu zafxulis ganmavlobaSi ise ganawilda, 
rom meti modiodes yvavilobis periodSi (ivlisSi).  

cxrilSi 7.2.2. mocemulia mekartofileobis raio-
nebisaTvis atmosferuli naleqebis uzrunvelyofa iv-
nis-ivlisis TveebSi. 

rogorc cxrilidan Cans, 50%-iT naleqebis jamis 
uzrunvelyofa raionebis mixedviT meryeobs 110-200 mm 
farglebSi. 

kaxeTis teritoriaze vazis kultura teniT uzrun-
velyofilia vegetaciis pirvel periodSi (kvirtebis 
gaxsnidan yvavilobis dasasrulamde). am fazebs Soris 
saSualod mSral da tenian wlebSi vazi ar moiTxovs 
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morwyvas, mxolod gansakuTrebuli unaleqobis Sem-
TxvevaSi SeiZleba Catardes morwyva erTxel. vazis meo-
re periodis vegetacia emTxveva gvalvebis periods. 
amitom saWiroa Catardes 3-4-jer morwyva. vazisaTvis 
meore periodi warmoadgens gadamwyvets. maSasadame, 
rac metia teniT uzrunvelyofa, miT meti mosavali un-
da vivaraudoT da piriqiT. 
 

cxr. 7.2.2.  
 

atmosferuli naleqebis (mm) uzrunvelyofa (%)  
ivnis-ivlisis ganmavlobaSi mekartofileobis  

warmoebis ZiriTad raionebSi 
 

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

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 

TeTriwya-
ro 

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 

 
savegetacio periodSi mcenaris nebismieri fazis 

ganviTarebisaTvis, mravalwliuri saSualo naleqebis 
jamis mixedviT, Sedgenilia naleqebis jamis dagrove-
bis uzrunvelyofis nomograma (naxazi 7.2.1.). 



 120

 
 

nax. 7.2.1. mravalwliuri naleqebis jamze 
 damokidebuli (y) naleqebis dagroveba (x) 

 
 
mocemuli nomogramis (nax. 7.2.1.) mixedviT, SeiZleba 

ganisazRvros, Tu romel kalendarul vadaSi dagrov-
deba CvenTvis saintereso naleqebis jami (mm), sadac ga-
vigebT, Tu ramdenad iqneba uzrunvelyofili teniT 
mcenare. 

nomogramaze (nax. 7.2.1.) magaliTisaTvis ganvsaz-
RvroT, Tu romel ricxvSi dagrovdeba saSualod 800 mm 
naleqi, sxvadasxva raionSi. amisaTvis ordinatis RerZi-
dan, sadac aRniSnulia mravalwliuri naleqebis jami 
mocemuli raionisaTvis, gavavlebT abscisTa paralels 
800 mm naleqebis raodenobis dagrovebis mrudamde da 
gadakveTis wertilTan vpoulobT Sesabamis TariRs.  

cxrilSi 7.2.3. mocemulia Sedegebi zogierTi raio-
nisaTvis. 
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 cxr. 7.2.3. 
 

saSualo mravalwliuri naleqebis jami da 
800 mm naleqebis dagrovebis TariRebi 

 
 

raioni 
 

naleqi (mm) 
 

 
800 mm naleqis dagro-

vebis 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, 

mravalwliuri meteorologiuri dakvirvebaTa masale-
bis damuSavebis safuZvelze, adgenen savegetacio peri-
odSi 20 mm da met naleqian dReTa ricxvis uzrunvelyo-
fis mruds (naxazi 7.2.2.). 

 

 
 

nax. 7.2.2. 20 mm da met naleqian dReTa raodenobis uzrunvel-

yofis mrudi 10°-ze meti temperaturis periodSi 
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mrudis mixedviT, SeiZleba ganvsazRvroT, Tu ram-
denjer iqneba CvenTvis saintereso sasoflo-sameur-
neo kulturebi 20 mm da meti naleqian RReTa ricxviT 
yovel 10 da met weliwadSi uzrunvelyofili. gansaz-
RvrisaTvis, unda vicodeT 20 mm da meti naleqian saSua-

lo dReTa ricxvi 10°-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 
lagodexis raionis saSualo naleqian dReTa ricxvsa da 
14 Soris, igi Seadgens 4. abscisTa RerZidan marjvniv, 
sadac cifri oTxia aRniSnuli, aRvmarTavT vertika-
lur xazs mrudis gadakveTamde da vpoulobT Sesabamis 
20%. maSasadame, 20 mm da meti naleqian dReTa ricxvi 14, 
mocemul raionSi uzrunvelyofili iqneba 10 weliwad-
Si 2-jer. 

 
 

7.3. Tovlis saburvelis mniSvneloba  
sasoflo-sameurneo kulturebisaTvis 

 

Tovlis saburveli warmoadgens niadagSi tenis ma-
rags da iqceva mcenareebis wyliT momaragebis wyarod. 
klimatur pirobebze damokidebulebiT da Cawolis xa-
siaTiT, Tovlis saburvelis gavlena SeiZleba iyos da-
debiTic da uaryofiTic. igi icavs niadags gadacivebi-
sagan da Rrma gayinvisagan, aseve mcenareebs, romlebic 
imyofebian Tovlis qvemoT. amave dros xels uwyobs mi-
wispira haeris fenis gacivebas. Tovls aqvs unari ai-
reklos mzis radiaciis 70-80%-ze meti, amitom misi ze-
dapiri niadagis zedapirTan SedarebiT civia. Tovlis 
qvemoT niadagis temperaturis meryeoba mcirea.  
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cxrilSi 7.3.1. mocemulia monacemebi Tovlis sa-
burvelis sxvadasxva siRrmis qveS temperaturis cvli-
lebis Sesaxeb. 

 
cxr. 7.3.1. 

 

niadagis zedapiris temperaturis damokidebuleba 
Tovlis saburvelis simaRleze 

 

Tovlis saburvelis simaRle (sm)
temperatura 

2 7 15 18 65 
Tovlis saburvelis 
zedapirze 

-12 -17 -20 -22 -26 

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

sxvaoba 4 6 15 18 24 

 
cxrilidan (7.3.1.) Cans, rom Tovlis saburvelis si-

maRlis matebasTan erTad matulobs sxvaoba mocemul 
temperaturebs Soris. 

Tovlis saburvelis mniSvnelobas pirvelad yurad-
Reba miaqcia geografma-klimatologma a.voeikovma. man 
miuTiTa, rom Tovli aris mcenaris yinvisagan damcveli 
erTerTi saSualeba, amitom ar aris saSiSi, rodesac ma-
galiTad saSemodgomo xorbali sakmao sisqis Tovlis 
feniT aris dafaruli. Tovls yinvebis dros dacviTi 
mniSvneloba aqvs gansakuTrebiT saSemodgomo, mraval-
wliani balaxebis da kenkrovan-nayofiani kulturebi-
saTvis. 

cxrilSi 7.3.2. warmodgenilia Tovlis saburvelis 
simaRlis (sm) ganmeoreba (%) saSemodgomo xorblis 
mwarmoebel zogierT raionebSi, xolo cxrilSi 7.3.3. 
dReTa ricxvi Tovlis saburveliT, dekadebis mixed-
viT. 
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 cxr. 7.3.2. 
 

Tovlis saburvelis simaRlis (sm) ganmeoreba (%) 
saSemodgomo xorblis mwarmoebel zogierT raionebSi 

 
 

cxr. 7.3.3. 
 

saSemodgomo xorblis zogierT mwarmoebel raionebSi 
dReTa ricxvi Tovlis saburveliT (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 migviTiTeben zam-
TarSi saSemodgomo marcvleuli kulturebis Tovlis 
saburveliT uzrunvelyofaze da maT damakmayofileb-
lad gamozamTrebaze, maSin roca temperatura daiwevs -

20, -22°-mde da dabla. 
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7.4. niadagis tenianoba da misi 
gansazRvris meTodebi 

  
mcenareebi, sicocxlisaTvis Seucvlel faqtors — 

tens ZiriTadad niadagidan iReben. wylis orTqlis is 
nawili, romelic gadaitaneba haeris dinebis saSuale-
biT kontinentis siRrmeSi, moxvdeba Sesabamis pirobeb-
Si, ganicdis kondensacias da modis niadagis zedapirze 
wvimis an Tovlis saxiT. am process wylis mcire brun-
vas uwodeben. 

wvimis garkveuli nawili Caedineba niadagis siRrme-
Si, igi uerTdeba gruntis wylebs, xolo maTi saSuale-
biT xvdeba mdinareebsa da nakadulebSi, romlebic sa-
bolood uerTdebian okeaneebs, tbebs, zRvebsa da sxva. 
am process wylis didi brunva ewodeba. maSasadame, bu-
nebaSi ra raodenobiTac ar unda aorTqldes wyali asa-
orTqlebeli obieqtebis zedapiridan, TiTqmis imave 
raodenobiT ubrundeba dedamiwas wvimis, Tovlisa da 
sxva naleqis saxiT. 

niadagSi tenianobis nakleboba an siWarbe uaryo-
fiT gavlenas axdens mcenareebze, amitom saWiroa misi 
normis dadgena. niadagSi tenis maragi damokidebulia 
niadagis struqturaze, tenis SeTvisebasa da gamtaria-
nobaze, aeraciaze, tentevadobaze. teni gansakuTre-
bul mniSvnelobas iZens mcenaris vegetaciis pirvel pe-
riodSi. niadagis tenianobis pirobebzea damokidebuli 
niadagis siTburi reJimi, romelic Tavis mxriv gavle-
nas axdens niadagSi mimdinare fizikur da qimiur pro-
cesebze. 

niadagSi teni cvalebadia drosa da sivrceSi da gan-
sxvavdeba klimaturi zonebis mixedviT. mosavlis for-
mirebis damokidebulebis dadgenas niadagis tenis ma-
ragze, mniSvneloba aqvs naTesebisa da nargavebis mdgo-
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mareobis SefasebisaTvis, agreTve agroteqnikuri efeq-
turobis gansazRvrisaTvis. 

niadagis tenis gansazRvrisaTvis iyeneben Termos-
tatul meTods. niadagis nimuSs iReben yovel 10 sm fe-
naSi saWiro siRrmeze, romelic Tavsdeba aluminis saS-
rob WiqebSi da iwoneba 0.1 gr-mde sizustiT. Semdeg 

aTavseben TermostatSi 100-150° temperaturis piro-
bebSi. niadagis nimuSebs aSroben manamde, sanam Wiqebis 
wona morigi awonis Semdeg ar aRemateba 0.1 gr. silnari 
niadagebis gamoSrobas Wirdeba 6-7 saaTi, xolo Tixnars 
7-8 saaTi. sveli da mSrali wonaTa sxvaobebis mixedviT, 
gamoiangariSeba niadagis tenianoba mSral wonasTan Se-
darebiT, Semdegi formuliT:  

 

W= %100)(

2

21

P
PP −

 

 
sadac, W — niadagis tenianoba (%), p1 – teniani nia-

dagis wona, p2 – niadagis nimuSis wona gamoSrobis Sem-
deg. magaliTad, p1 =40 gr., p2=30 gr., maSin p1=40-30=10 
gr., miviRebT: 

 

W =
30
10010 ⋅

=
30

1000
= 33.3% 

  
aRniSnuli meTodi ramdenadme rTuli da Sromate-

vadia. amitom agrometeorologiur sadgurebze gamoi-
yeneba tenmzomebi — radiaqtiuri izotopebis gamoyene-
biT. 
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7.5. niadagis produqtiuli teni 
 

soflis meurneobis warmoebisaTvis ZiriTadi mniS-
vneloba aqvs, niadagis tenis im nawils, romelic misaw-
vdomia sasoflo-sameurneo kulturebisaTvis da uz-
runvelyofs mosavlis formirebas, mas produqtiul 
tens uwodeben. mcenareebisaTvis niadagSi arsebuli 
tenis maragi zogjer ar aris misawvdomi. am dros gar-
kveuli nawili Sekavebulia niadagis nawilakebis mier, 
ise rom igi aRemateba mcenaris mier fesvTa Sewovis Za-
las da amitom mcenarisaTvis SeuTvisebelia. niadagis 
im tenianobas, romlis drosac tenianobis deficiti 
mcenareTa ujredebSi ver aRsdgeba minimaluri tran-
spiraciis pirobebSi, Wknobis tenianoba — “Wknobis koe-
ficienti” ewodeba. Tu niadagis tenis maragi tolia 
Wknobis koeficientisa, maSin mcenares ar SeuZlia nor-
malurad awarmoos zrda-ganviTareba da mosavlis for-
mireba. Wknobis tenianoba (Wknobis koeficienti) silna-
ri niadagebisaTvis Seadgens daaxloebiT 1-3%, Tixna-
risaTvis 20%. 

sasoflo-sameurneo kulturebis wylis maragis pi-
robebis Sefaseba, romelTa zrda-ganviTareba mimdina-
reobs sxvadasxva tipis niadagebze, SeiZleba movaxdi-
noT mxolod produqtiuli tenis maragis mixedviT. 
produqtiul tens, wylis fenis simaRliT gamosaxaven 
milimetrebSi, rac saSualebas iZleva misi maragi erTis 
mxriv SevadaroT wylis xarjvasTan (aorTqlebas), meo-
res mxriv atmosferul naleqebTan, romelic aseve mm-
Si izomeba. produqtiuli tenis raodenobis gamoanga-
riSebisaTvis unda vicodeT niadagis moculobiTi wo-
na. igi aris niadagis 1 sm3 wona, misi bunebrivi agebule-
biT (dauSlelad). niadagis moculobiTi wona icvleba 
1.3-1.8 g/sm3 farglebSi. niadagi, rac ufro mdidaria ne-
SompaliT da fxvieria, miT metia maTSi forebi da miT 
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naklebia maTi moculobiTi wona. aseTi niadagebis mo-
culobiTi wona SeiZleba Seadgendes 1.0 sm3.  

niadagis tenianoba gamosaxuli procentebSi, rom 
gadaviyvanoT produqtiuli tenis mm-Si, vsargeblobT 
formuliT:  

 

Wpr= 0.1dh (W- k) 
 

sadac Wpr – produqtiuli tenis maragia (mm), d – nia-
dagis moculobiTi wona (g/sm3), h – niadagis fenis sisqe 
(sm), W – niadagis tenianoba (niadagis absoluturi 
mSrali wonidan %), k – Wknobis tenianoba (%), 0.1 — koe-
ficienti wylis fenis simaRlis gadayvanisaTvis sm-dan 
mm-Si. 

mogvyavs magaliTi goris agrometeorologiuri 
sadgurisaTvis. niadagi saSualo Tixnaria, misi mocu-
lobiTi wonaa d=1.25 g/sm3, Wknobis tenianoba k=8.2%, ni-
adagis tenianoba (W) ganisazRvra 10 sm sisqis h fenaSi 
da Seadgina 15.6%. am mniSvnelobebis formulaSi CasmiT 
vRebulobT: 

 

W = 0.1⋅1.25⋅10(15.6 - 8.2)=9.2 mm 
 

ganvsazRvravT, ra niadagis produqtiul teniano-
bas yovel 10 sm fenaSi, SeiZleba gavigoT niadagis pro-
duqtiuli 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. 

magaliTi. Tu gansazRvruli gvaqvs produqtiuli 
tenis maragi yovel 10 sm fenaSi (cxrili 7.5.1.), SegviZ-
lia SevkriboT tenis raodenobebi 0-dan 10 sm-mde da 10 
sm-dan 20 sm-mde siRrmis fenebSi. miviRebT saxnav fena-
Si (0-20 sm) niadagis produqtiuli tenis marags 36.8 mm 
(18.2+18.6=36.8). analogiurad Seikribeba da miviRebT 
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produqtiuli tenis marags 0-30 sm, 0-40 sm da a.S. 
siRrmis fenebSi. 

cxr. 7.5.1.  
 

sxvadasxva fenisaTvis gansazRvruli  
produqtiuli tenis sidideebi  

(magaliTis mixedviT) 
 

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 
 

agrometeorologiaSi gamoyenebuli meTodikis Ta-
naxmad, tenis maragis Sefaseba, sasoflo-sameurneo 
farTobebSi warmoebs mxolod milimetrebSi. 
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Tavi VIII 

 

qari 

 

8.1. qari da misi warmoqmnis meqanizmi 
 

haeris moZraobas horizontaluri an naxevrad ho-
rizontaluri mimarTulebiT, qars uwodeben. tempera-
turaTa sxvaoba ekvatorsa da polusebs Soris, rome-
lic am mxareebSi apirobebs atmosferul wnevebs, sa-
xeldobr, polusebze udidess, xolo ekvatorze umci-
ress, ZiriTadi mizezia atmosferos didi masStabiT 
cirkulaciisa. atmosferoSi wneva cvalebadobs ara 
mxolod horizontaluri mimarTulebiT, aramed verti-
kaluri mimarTulebiTac. haeris masebis gadaadgileba 
SeiZleba moxdes vertikalurad, rogorc aRmavali, ise 
daRmavali mimarTulebiT da maT konveqtur denebs 
uwodeben. haeris masebi moZraoben, maRali wnevis are-
dan dabali wnevis aresaken da igi mimdinareobs manamde, 
sanam maT Soris Tanabari atmosferuli wneva ar dam-
yardeba. atmosferuli wnevis araTanabroba dedamiwis 
zedapirze or wertils Soris, warmoqmnis barometru-
li gradientis Zalas, romelsac moZraobaSi mohyavs ha-

eri. atmosferuli wnevis cvlilebas, meridianis 1°-is 
manZilze, barometrul gradients uwodeben. ramdena-
dac metia barometruli gradienti, miT metia qaris 
siCqare. qari xasiaTdeba mimarTulebiT da siCqariT. qa-
ris mimarTuleba horizontis is mxarea, saidanac hae-
ris masa moZraobs. Tu haeris masa aRmosavleTidan moZ-
raobs, mas aRmosavleTis qars uwodeben, Tu dasavleTi-
dan dasavleTis qars da a.S. 

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

qaris siCqare aris is manZili, romelsac haeris masa 
drois erTeulSi gaivlis. igi izomeba m/wSi, an km/sT-Si.  

qaris moZraobis dawyebis momentSi aRiZvreba axali 
Zalebi, romlebic sagrZnob gavlenas axdenen moZravi 
haeris masebis xasiaTze, rogorc siCqaris, ise mimarTu-
lebis mixedviT. qaris moZraobis dawyebis momentSi 
aRiZvreba Semdegi Zalebi:  

1. barometruli gradientis Zala;  
2. dedamiwis brunvis gadamxreli Zala;  
3. xaxunis Zala;  
4. centridanuli Zala.  
dedamiwis brunviT gamowveuli gadamxreli Zala 

damokidebulia, RerZis garSemo dedamiwis brunvis siC-
qareze, igi mudmivmoqmedi faqtoria. am Zalis moqmede-
biT mdinareebi ixrebian marjvniv an marcxniv, ris ga-
moc aSkarad SeimCneva maTi napiris mudmivi gamorec-
xvis niSnebic.  
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xaxunis Zala moqmedebs qaris moZraobis sawinaaR-
mdego mimarTulebiT da misi sidide qaris siCqaris pir-
dapirproporciulia. es Zala warmoadgens garegani da 
Sinagani xaxunis Zalebis jams. haeris moZravi masebis 
xaxuni dedamiwis zedapirze aRZravs garegani xaxunis 
Zalas, xolo moZravi haeris masebis urTierTSexeba iw-
vevs Sinagani xaxunis Zalas. xaxunis Zala gacilebiT me-
tia mTian daseril adgilebSi, vidre baris pirobebSi. 
zRvis zedapirze xaxunis Zala xmeleTis zedapirTan Se-
darebiT, daaxloebiT 4-jer mcirea. 

centridanuli Zala dedamiwis brunviT gamowveuli 
Zalis msgavsia da aZlierebs mas, ris gamoc qaris gradi-
entidan gadaxris kuTxes adidebs. 

daxasiaTebuli qaris mamoZravebeli Zalebi, sabo-
loo jamSi apirobeben dedamiwis zedapirze haerovani 
garsis, rogorc mTliani moZravi sistemis rTul cir-
kulacias (naxazi 8.1.2.). 
 

 
 

nax. 8.1.2. atmosferos rTuli cirkulacia 
 

Tu dauSvebT, rom dedamiwa Tavis RerZis garSemo ar 
brunavs, maSin atmosferos cirkulacia sruliad mar-
tiv saxes miiRebs (naxazi 8.1.3). 
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nax. 8.1.3. atmosferos martivi cirkulacia 

 
dedamiwis mimdebare haeris fenaSi adgili eqneba 

civi haeris masebis dinebas polusebidan ekvatorisa-
ken, xolo atmosferos maRal fenebSi Tbili haeris ma-
sebis moZraobas ekvatoridan polusebisaken. 

 
 

8.2. qaris saxeebi da maTi daxasiaTeba 
 

qarebi didi masStabebiT ZiriTadad qrian zRvebsa 
da okeaneebze, magram vrceldebian rogorc sanapiro 
zolSi, aseve Rrmad xmeleTze. am qarebs umTavresad 
ekuTvnian pasatebi da musonebi. 

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

musonebi — warmoiqmnebian xmeleTisa da zRvis (an 
okeanis) araTanabari gaTbobis gamo. zRvis zedapirTan 
SedarebiT, zafxulobiT xmeleTi ufro metad Tbeba, 
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rac xmeleTze amcirebs atmosferul wnevas. amis Sede-
gad aRiZvreba barometruli gradienti, mimarTuli 
zRvidan xmeleTisaken da musoni zRvidan xmeleTisaken 
qris. zamTarSi SebrunebiT xdeba. xmeleTi zRvaze me-
tad civdeba, amitom barometruli gradienti mimarTu-
lia xmeleTidan zRvisaken. aseT SemTxvevaSi musoni xme-
leTidan zRvisaken qris. musonebi periodulad icvli-
an mimarTulebas, zafxulobiT qrian zRvidan xmeleTi-
saken da maT zafxulis musons uwodeben, xolo zamTro-
biT xmeleTidan zRvisaken da maT zamTris musonebs 
uwodeben. 

adgilobrivi qarebi — iseTi qarebia, romlebic ad-
gilobrivad warmoiqmnebian da iZenen damaxasiaTebel 
tipiur Tvisebebs, adgilis fizikur-geografiuli pi-
robebis zegavleniT. 

adgilobriv qarebs ekuTvnis: 1. brizebi; 2. mTa-ba-
ris; 3. tye-velis; 4. fioni; 5. bora; 6. baqos nordi da a.S. 
isini iyofian or tipad: perioduli da araperioduli. 
perioduli qarebia: brizebi, mTa-baris, tye-velis da 
sxva, isini wesierad icvian Tavis mimarTulebas. arape-
rioduli qarebia: fioni, bora, baqos nordi da a.S. 

perioduli qarebis warmoqmnis ZiriTadi mizezia 
Termuli cirkulacia, romelic gamowveulia mzis sxi-
vebisagan dedamiwis zedapiris araTanabari gaTbobis 
gamo. dRisiT xmeleTi mzis sxivebisagan ufro metad 
Tbeba, vidre zRva. amis ZiriTadi mizezia zRvisa da xme-
leTis TbotevadobaTa didi sxvaoba. rogorc cnobi-
lia, wylis Tbotevadoba gacilebiT metia, vidre xme-
leTis. dRisiT, xmeleTze haeris temperatura metia, 
vidre zRvaze. amis gamo, haeri xmeleTze gaTbobis Se-
degad farTovdeba, zeviT iwevs da qari dRisiT qrolas 
iwyebs wylidan xmeleTisaken, rasac zRvis brizi ewode-
ba. 

Ramis sanapiro qari, e.i. brizi, piriqiT — xmeleTi-
dan zRvisaken qris. amis mizezi, is aris, rom RamiT xme-
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leTi ufro metad civdeba, vidre zRva. es iwvevs sawina-
aRmdego gradientis gaCenas, romelic mimarTulia xme-
leTidan zRvisaken. amis gamo, dedamiwis mimdebare hae-
ris fenaSi aRiZvreba qari, romelic RamiT qris xmele-
Tidan zRvisaken. mas xmeleTis brizi ewodeba. 

mTa-baris — qarebs axasiaTebs dRe-Ramis periodi. 
dRisiT qrian baridan mTebisaken, xolo RamiT piriqiT. 

mTa-baris qarebi umTavresad ganviTarebulia mTa-
gorian mxareSi, zafxulobiT, mowmendil dReebSi. zam-
TrobiT isini SedarebiT sustad moqmedeben, maTi war-
moqmnis mizezi aris haeris araTanabari gaTboba mTasa 
da barSi. dRisiT, mTis ferdobebis gaswvriv haeri uf-
ro Tbeba, vidre imave simaRleze Tavisufal atmosfe-
roSi. es iwvevs haeris aRmaval moZraobas mTis ferdo-
bebis gaswvriv — dablobidan mTisaken. RamiT ferdobe-
bis gaciveba iwvevs mimdebare haeris gacivebasac. es 
ukanaskneli ki, rogorc mkvrivi da mZime, dinebas iwyebs 
ferdobebidan dablobisaken. aseT movlenebs adgili 
aqvs wynar, mowmendil amindSi, rodesac myardeba tem-
peraturuli inversiebi miwis mimdebare haeris fenaSi. 

tye-velis — qarebi mkveTrad gamoxatulia zafxu-
lobiT. dRisiT qrian tyidan velisaken, xolo RamiT pi-
riqiT. misi warmoqmnis mizezi Semdegia: dRisiT haeri 
tyeSi ufro grilia, vidre axlomdebare velze, amis ga-
mo barometruli wonasworoba irRveva, myardeba mcire 
barometruli gradienti, romelic dRisiT miemarTeba 
tyidan velisaken. amitom qaric iwyebs qrolas tyidan 
velisaken, xolo RamiT piriqiT. 

fioni — warmoiqmneba teniani haeris mier maRali 
mTis qedis gadalaxvisas da amitom damaxasiaTebelia 
mTiani mxareebisaTvis. 

fioni gansakuTrebiT xSirad qris quTaisis midamo-
ebSi da kolxeTis dablobze. aq gavrcelebulia sami sa-
xis fioni: 1. mZlavri, 2. zomieri, 3. susti. igi saziano 
qaria, mas moaqvs mSrali da cxeli haeri da iwvevs at-
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mosferul gvalvas, aZlierebs niadagis gamoSrobas. 2-3 
dRis ganmavlobaSi aseTi qaris Sedegad mcenareebis 
foTlebi Wkneba, xmeba da cvenas iwyebs. mZlavri fioni 
SedarebiT iSviaTia. mas dasavleT saqarTveloSi “zena” 
qars uwodeben. igi qris wlis yvela periodSi, ufro 
xSirad zamTarSi. 

bora — adgilobrivi qaria. mas civi haeri moaqvs 
xmeleTis gacivebuli adgilebidan SedarebiT Tbili 
zRvisaken. mas moZraoba uxdeba cicabo ferdobze, ise-
Ti daRmavali siCqariT, rom sinamdvileSi “qarTvar-
dnils” warmoadgens. bora qris Savi zRvis sanapiroze. 

 
 

8.3. reliefis, mcenareebis gavlena qarze da misi 
mniSvneloba soflis meurneobaSi 

 

reliefi gavlenas axdens qarze, radgan yoveli wi-
naaRmdegoba cvlis mis, rogorc mimarTulebas, ise siC-
qares. mTis wverze igi aRwevs udides siCqares, xolo 
misi gadalaxvis Semdeg eSveba dabla, ganicdis daSlas 
da warmoiqmneba qaris wyvetili dineba. dedamiwis zeda-
piris uswormasworoba, maRlobis, borcvisa da sxvaTa 
saxiT haeris nakadebis sagrZnob cvlilebas iwvevs, ra-
sac qaris nakadTa deformaciasac uwodeben. qaris mier 
borcvis gadalaxvis Semdeg haeri daeSveba vakeze, misi 
nakadebi iSlebian, e.i. moxdeba nakadTa divergencia da 
vakeze qari ramdenadme Sesustdeba. im SemTxvevaSi, ro-
desac ferdobis gadalaxvis dros qari moxvdeba amoR-
rmavebul adgilSi, am ukanasknelSi warmoiSveba kori-
anteli, rac sazianoa naTesebisaTvis. amitom mindorsa-
cavi tyis zoli ise unda gaSendes, rom mis mier aR-
Zrulma turbulenturma moZraobam sagrZnoblad Seam-
ciros qaris siCqare da amave dros mcenareebi daicvas 
korianteluri dinebisagan. ramdenadac ufro uaxlov-
deba qari tyes, imdenad neldeba misi siCqare, rac Se-
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samCnevi xdeba xeebis 2-4 m simaRlidan. haeris masebis 
nawili tyeSi SeiWreba, umetesi nawili ki zeviT adis, 
Semdeg Zirs daeSveba da isev Senelebuli tempiT iwyebs 
moZraobas. tyeSi qaris siCqare TandaTan klebulobs da 
bolos, qari wydeba. a.kaigorodovis mixedviT, qaris 
Sewyvetis momenti gamoisaxeba formuliT: Vd=Voe

-kd, sa-
dac d — manZilia tyis napiridan, Voe – qaris siCqare tyis 
gareT, k –mudmivi sidide, romelic tyis jiSobriv Se-
madgenlobasa da sixSirezea damokidebuli. 

tyis gavlena qaris siCqareze icvleba tyis simaR-
lis Sesabamisad, rac damokidebulia mcenareebis ji-
Sobriv Semadgenlobaze, simaRlesa da siganeze, varjis 
Sekrulobasa da tyis sixSireze. 

mindorsacavi tyis zolis moqmedebiT Zlier mcir-
deba qaris siCqare, rac imiT aixsneba, rom haeris dineba 
tyis zolis moqmedebiT nawildeba mcire koriantele-
bad, es ki sabolood amcirebs qaris mTavari dinebis Za-
las. qaris Zala, xaxunis gamo foTlebze, totebze da 
Reroebze tyeSi sustdeba. qari sustdeba agreTve hae-
ris masebis uSualo dajaxebiT tyis masivze. qaris gaba-
tonebuli mimarTulebis winaswari dazusteba gvexma-
reba mindorsacavi tyis zolebis sworad gaSenebaSi, 
eroziis winaRmdeg brZolaSi. igi warmoadgens udides, 
dauSretel da mudmivmoqmed wyaros. igi xels uwyobs 
haeris masebis erTmaneTSi Serevas, romlis meSveobi-
Tac SenarCunebulia atmosferos gazebis Tanabari Se-
madgenloba. mas teniani haeri gadaaqvs okeaneebidan, 
zRvebidan xmeleTis siRrmeSi da atenianebs haers qaris 
moqmedebis zonaSi, sadac mcenares uzrunvelyofs hae-
ris saWiro teniT. 

qari energiis iseTi wyaroa, romlis daxmarebiTac 
moZraobaSi modian specialuri Zravebi, romlebic xSi-
rad gamoiyeneba soflis meurneobaSi. zomieri qari (4-5 
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m/wm) xels uwyobs mcenareTa urTierTdamtvervas, Tes-
lebis Sor manZilze gadatanas da sxva. 

qaris uaryofiTi moqmedeba gamoixateba imaSi, rom 
igi aZlierebs wylis aorTqlebas niadagidan da aSrobs 
mas, iwvevs niadagebis erozias, mcenareTa Wknobas. Zli-
eri qarebi (15 m/wm da meti) iwvevs nagebobebis ngrevas, 
mtvrian qarbuqs, naTesebis Cawolas da a.S. 

monacemebi qaris reJimze gamoiyeneba samrewvelo 
obieqtebis daproeqtebis dros, axali qalaqebisa da 
dasaxlebuli punqtebis sacxovrebeli da sazogadoeb-
rivi Senobebis dagegmvisas da sxva. 

 
 

8.4. qarTa sqema 
 

mindorsacavi tyis zolebis gaSenebis dros mniSvne-
lovania qaris mimarTulebisa da siCqaris grafikulad 
gamosaxva. qaris mimarTuleba wlis ganmavlobaSi moce-
muli adgilisaTvis metad cvalebadia. Cveulebriv, 
aRiniSneba qaris sxvadasxva mimarTuleba, magram am mi-
marTulebidan zogjer erTi da igive mimarTulebis 
rumbis qari meordeba xSirad, xolo zogjer iSviaTad. 
am ganmeorebis SeswavlisaTvis aigeba grafiki, romel-
sac qarTa sqemas uwodeben.  

qarTa sqema es aris grafikuli gamosaxva qaris mi-
marTulebis ganmeorebisaTvis Tvis, sezonis an wlis mi-
xedviT. am grafikis agebisaTvis erTi wertilidan ga-
yavT 8 swori xazi. TviTeuli xazi Seesabameba garkveu-
li rumbis saxelwodebas — C, Cd da a.S. yovel xazze er-
Ti da igive masStabiT moizomeba mocemuli periodis 
Sesabamisi rumbis ganmeorebis SemTxvevaTa ricxvi. xa-
zebze datanili wertilis boloebs SeaerTeben uwyveti 
xaziT. im rumbze, romelzedac datanili iqneba Sem-
TxvevaTa ricxvis umetesi raodenoba, migvaniSnebs ga-
batonebuli qaris mimarTulebaze (naxazi 8.4.1.). 
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nax. 8.4.1. qarTa sqema 
 

qarTa sqemis agebisaTvis mravalwliuri dakvirve-
bebis saSualo Sedegebs da maT ganmeorebas gamoxataven 
procentebSi (cxrili 8.4.1.). 

cxr. 8.4.1. 
 

qaris ganmeoreba (%) da saSualo siCqare (m/wm) 
rumbebis mixedviT 

 
rumbebi (%, m/wm) 
 

C Ca a sa s sd d Cd

ganmeoreba (%) 5 7 35 11 16 20 20 18 
qaris saSualo 
siCqare (m/wm) 
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amave sqemis TviTeul xazze SeiZleba moizomos Se-

sabamisi rumbis qaris saSualo siCqare. am monakveTebis 
boloebsac aerTeben wyvetili xaziT da miiReben qaris 
saSualo siCqareTa sqemas mocemuli adgilisaTvis. 
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qaris mimarTulebisa da siCqaris ZiriTadi gasazomi 
xelsawyoebia: flugeri, xelis anemometri da anemo-
rumbometri.  

flugeri — qaris mimarTulebisa da siCqaris gav-
rcelebuli gasazomi xelsawyoa;  

xelis anemometri — gamoiyeneba drois romelime 
monakveTSi qaris saSualo siCqaris gasazomad;  

anemorumbometri — distanciuri xelsawyoa. igi ga-
moiyeneba saSualo da uecari (uSualo) maqsimaluri qa-
ris siCqaris da mimarTulebis gazomvisaTvis. 

 
 



 141

Tavi IX 

 

soflis meurneobisaTvis saxifaTo 

meteorologiuri movlenebi 

 
9.1. wayinvebis tipebi da  

maTi warmoqmnis pirobebi 
 

amindis meteorologiur faqtorebs SeuZliaT didi 
zarali miayenon soflis meurneobas. aseT SemTxvevaSi 
maT miakuTvneben saSiS meteorologiur movlenebs, ro-
melTagan ZiriTadia: wayinvebi, gvalvebi, setyva, TqeSi 
(Tavsxma) wvimebi, xolo zamTarSi — Zlieri yinvebi, lip-
yinuli da zogierTi sxva movlenebi, romlebic ganpi-
robebulia Tovlis saburvelis didxans CawoliT. 

wayinvebs uwodeben haeris minimaluri temperatu-

ris an niadagis moqmed zedapirze 0°-mde da dabla dawe-
vas, wlis SedarebiT Tbil periodSi (gazafxuli, Semod-
goma). warmoSobis procesebis mixedviT da amindis pi-
robebiT arsebobs wayinvebis sami tipi: 

1. adveqciuri wayinvebi — warmoiqmneba civi haeris 
talRebis (adveqciis) SemoWris Sedegad da grZeldeba 
erTi an ramdenime dRe-Ramis ganmavlobaSi. am dros mim-

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

2. radiaciuli wayinvebi — ganpirobebulia niadagis 
moqmedi zedapiris intensiuri gadacivebiT (gamosxive-
biT), romelic warmoebs RamiT mowmendil amindSi da 
atarebs lokalur xasiaTs. maTi siZliere da intensiu-
roba damokidebulia reliefis formaze, niadagis ze-
dapiris mdgomareobaze, niadagisa da haeris tenianoba-
ze da sxva adgilobriv pirobebze. am tipis wayinvebi iw-
yeba RamiT da maqsimalur intensivobas aRwevs (tempe-

ratura -3°, iSviaT SemTxvevaSi -5, -6°) mzis amosvlisas. 
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Tu amindi wynari da mowmendilia wayinvebi mosalodne-
lia yoveldRiurad. 

3. adveqciur-radiaciuli an Sereuli wayinvebi — 
warmoiqmneba civi haeris masebis SemoWrisa da Semdgom-
Si misi Ramis gamosxivebis (gadacivebis) Sedegad. aseTi 
procesis dros dRisiT niadagis zedapiri ramdenadme 
civdeba da siTbos maragi mis Rrma fenebSic klebu-
lobs, RamiT ki intensiurad iwyeba gamosxiveba. aRniS-
nuli saxis yinvebi Ria, qarisagan daucveli adgilebi-

saTvis saSiSia, radgan yinvebma SeiZleba miaRwios -2, -4° 
da metsac da gagrZeldes ori-sami dRis ganmavlobaSi. 

 
 
9.2. wayinvebis gavlena sasoflo-sameurneo  

kulturebze da mis winaaRmdeg  
brZolis meTodebi  

 

 wayinvebis moqmedeba mcenareebze sxvadasxvanai-
ria. igi ufro metad sagrZnobia axalgazrda foTlebis 
gaSlis, yvavilobisa da nayofebis momwifebis periodSi. 
am dros gamoricxuli ar aris ylortebis dazianebac. 
zogierT raionSi wayinvebma SeiZleba daazianos gazaf-
xulze an Semodgomaze Cais nazi duyebi, gazafxulze va-
zis, dafnis, tungis da sxva kulturebis norCi foTle-
bi. 
 temperaturas, romlis qvemoT vegetaciaSi myo-
fi mcenareebi ziandebian an iRupebian, kritikuls uwo-
deben. sxvadasxva mcenareebisaTvis da maTi ganviTare-
bis sxvadasxva fazisaTvis kritikuli temperaturebi 
gansxvavebulia.  
 cxrilSi 9.2.1. mocemulia sasoflo-sameurneo 
kulturebis wayinvebisagan damazianebeli kritikuli 
temperaturebi. 
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cxr. 9.2.1. 
 

sasoflo-sameurneo kuturebis damazianebeli 

kritikuli temperaturebi (°C) 
 

kultura aRmonaceni 
 

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 aseve saSiSia xexilovani da sxva saxis 

mravlwliani sasoflo-sameurneo kulturebisaTvis, 
gansakuTrebiT yvavilobisa da gamonaskvis periodSi.  

cxrilSi 9.2.2. mocemulia zogierTi mravalwliani 
kulturis wayinvebisagan dazianebis kritikuli tempe-
raturebi yvavilobisa da gamonaskvis periodSi. 
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cxr. 9.2.2. 
 

mravalwliani sasoflo-sameurneo kulturebis 

damazianebeli kritikuli temperaturebi (°C) 
 

 
kultura 

 
yvavilebi 

 
naskvebi 

 

pirveli 
axalgazrda 

fiTlebi 

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 

 
mcenareTa dazianebis xarisxi damokidebulia wayin-

vebis intensiurobasa da misi moqmedebis xangrZlivoba-
ze. amitom, erT SemTxvevaSi dazianeba SeiZleba sustad 
iyos gamoxatuli, xolo meore SemTxvevaSi Zlierad. 

amJamad, arsebobs wayinvebis da zamTris yinvebis wi-
naaRmdeg brZolis sxvadasxva meTodebi, romlebic pi-
robiTad iyofa or jgufad: I – akuTvneben fizikurs, 
rogoricaa sxivfrqvevis Semcireba, namis wertilis 
aweva, haeris gaTboba, haeris fenebis erTmaneTSi Sere-
va da sxva. II – akuTvneben biologiurs — yinvagamZle ji-
Sebis gamoyvana seleqciuri gziT, mcenareTa kvebis re-
Jimis regulireba, pincireba, mcenareebis Stambze mi-
wis Semoyra, SefuTva da sxva. 
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gamosxivebis Semcireba — niadagidan da mcenareebi-
dan gamosxiveba SeiZleba Semcirdes kvamlis gamoyene-
biT, rac ramdenadme amcirebs wayinvebis moqmedebas. 
kvamlis moqmedeba iwvevs, sakvamle grovebis (koWebis) 
wvis Sedegad siTbos gamoyofas, rac ramdenadme amci-
rebs wayinvebis moqmedebas. misi efeqti sawvavi masalis 

vargisianobazea damokidebuli da 1-2°-mde aRwevs. wvis 
dros kvamlTan erTad gamoiyofa siTbo, romlis rao-
denoba damokidebulia sawvavi masalis raodenobasa da 
kaloriulobaze. sawvav masalad SeiZleba gamoyenebu-
li iyos mcenareuli narCenebi, namja, naxerxi, sabura-
vebi da sxva. aseTi saxis masalebi SeaqvT plantaciebSi 
da alageben 10-15 m mwkrivebis mixedviT, ise rom maT So-
ris manZili 4-5 m Seadgens. grovebi unda daewyos gaba-
tonebuli qarebis sawinaaRmdego mimarTulebiT. sak-
vamle grovebis anTebas iwyeben, roca haeris tempera-

tura 2-1°-mde daiwevs. kvamlis gamoyofis procesi un-
da gagrZeldes mzis amosvlis Semdeg 1 saaTis ganmav-
lobaSi mainc, raTa mcenaris ujredebs Soris Tu hqon-
da adgili yinulis kristalebis warmoqmnas TandaTan 
galRves. winaaRmdeg SemTxvevaSi, mzis sxivebis uSualo 
zemoqmedebis Sedegad, mcenaris organoebi SeiZleba 
swrafad gaTbes da gamoiwvios gayinuli kristalebis 
swrafi galRoba mcenaris ujredebs Soris. amas SeiZle-
ba mohyves ujredebis dazianeba da sabolood mcenaris 
daRupva.  

kvamlis gamoyenebas dadebiTi Sedegi aqvs wynari an 
susti qaris SemTxvevaSi (1-2 m/wm), amasTanave haeris 

temperatura ar unda iyos -1, -2°-ze dabla. yinvebis me-

ti intensiurobisas -3, -4° da qvemoT gamoyenebuli un-
da iqnas dacvis sxva meTodebi.  

namis wertilis aweva — igi SesaZlebelia haeris te-
nianobis gadidebiT, rasac aRweven niadagis uxvad mor-
wyviT, romlis dros wylis orTqli kondensirdeba da 
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gamoiyofa faruli siTbo. uaryofiTi temperaturis 
dawyebamde, matulobs niadagis zeda fenis Tbogamta-
roba, romlis dros SesaZlebelia haeris temperaturam 

moimatos 1-2°-iT, 2 m simaRleze niadagis zedapiridan. 
am mizniT, aRniSnuli meTodis gamoyeneba, e.i. morwyva 
mizanSewonilia Catardes gazafxulze da Semodgomaze 
SedarebiT gvalvian raionebSi (aRmosavleT saqarTve-
los qarTlis zonaSi).  

haeris gaTboba — garkveuli efeqtiT xasiaTdeba sa-
soflo-sameurneo kulturebis wayinvebisa da zamTris 
yinvebisagan dasacavad. am meTodis SemTxvevaSi gamoi-
yeneba Txevadi sawvavebi. misi efeqtianoba damokidebu-
lia maTburebis raodenobaze. 100 cali maTburi 1 ha-ze 

iZleva 1°-mde temperaturis efeqts (1-1.5 m simaRleze), 

xolo 500 cali 3-4°-mde temperaturis efeqts, wynar 
amindSi. 

haeris fenebis erTmaneTSi Sereva — radiaciuli wa-
yinvebis dros gansakuTrebiT efeqturia e.w. saqare da-
nadgari (“ventiliatori”), romelsac haeris civi da 
Tbili masebi moZraobaSi mohyavs da erTmaneTSi urevs. 
igi SeiZleba daidgas niadagis zedapiridan 6-10 m da 
met simaRleze. danadgarma mcenareebi SeiZleba daic-

vas -4, -6°-is dros. ufro maRali temperaturebis dros 
mizanSewonilia kompleqsuri RonisZiebis ganxorcie-
leba — saqare danadgarebTan erTad Txevadi sawvavebis 
maTburebi da sxva. aseTma kompleqsurma meTodma SeiZ-
leba dadebiTi Sedegi gamoiRos adveqciuri yinvebis 
drosac. 

aRniSnuli meTodebis garda, arsebobs mcenareebis 
yinvisagan dacvis sxva meTodebic. magaliTad, wylis 
Sefrqveva (uwvrilesi wveTebis saxiT), specialuri ga-
zis maTburebis gamoyeneba, reaqtiuli Zravis gamoyene-
ba, ukvamlo da naklebad aalebadi sawvavebis (koqsi, 
torfis briketebi) gamoyeneba maTburebis meSveobiT.  
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wayinvebis da zamTris yinvebis winaaRmdeg brZolis 
aRniSnul meTodebs aqvs dadebiTi da naklovani mxaree-
bi. amitom isini orografiuli da adgilmdebareobis 
pirobebis gaTvaliswinebiT unda iyos gamoyenebuli.  

yinvagamZle jiSebis gamoyvana — seleqciuri gziT. 
seleqcionerebi muSaoben mcenareebis iseTi jiSebis ga-
moyvanaze, romlebic ramdenadme yinvagamZle iqnebian. 
isini gvian daiwyeben vegetacias, wayinvebis Sewyvetis 
Semdeg da adre damwifdebian, wayinvebis dawyebamde. 

mcenareTa kvebis reJimis regulireba — mcenareTa 
yinvagamZleobis asamaRleblad didi mniSvneloba aqvs 
niadagSi kvebis reJimis regulirebas. niadagSi sasuqe-
bis Setana (gansakuTrebiT azotiani), unda Catardes 
dadgenil vadebSi, radgan dagvianebis SemTxvevaSi mce-
nareebma SeiZleba vegetacia gaagrZelon Semodgomis 
bolomde da am dros umniSvnelo wayinvebic daazianebs. 
kaliumiani sasuqebis ramdenadme zrdis yinvagamZleo-
bas, magram aucilebelia maTi niadagSi Setanis vadebis 
dacva. 

pincireba (waCqmeta) — mas ZiriTadad iyeneben cit-
rusovani kulturebisTvis adre Semodgomaze. rodesac 
mcenareebs daudgebaT xelsayreli ageometeorologi-
uri pirobebi, isini agrZeleben zrdas. amitom maT ac-
lian daaxloebiT 10-15 sm sigrZis wveroebs, amiT mcena-
re iZulebulia Sewyvitos vegetacia, gadadian mosvene-
biT mdgomareobaSi. am dros nazardebi iwrTobian da-
bal temperaturaze da zamTris yinvebs SedarebiT ukeT 
itanen. 

mcenareebis Stambze miwis Semoyra — adveqciuri 
yinvebisagan dacvis RonisZiebaTa Soris unda aRiniS-
nos axalgazrda mcenareTa fesvis yelTan 30-35 sm-mde 
fxvieri miwis Semoyra, gansakuTrebiT citrusovan 
kulturebze. es meTodi Zlieri yinvebis SemTxvevaSi 
icavs mcenaris miwiT dafarul nawils. gadarCenili na-
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wilebidan gazafxulze sakmaod Zlieri nazardebi vi-
Tardeba. 

SefuTva — citrusebis dasacavad farTod iyeneben 
samfenovani dolbandiT SefuTvas, Tumca misi efeqti 

1.5-2° ar aRemateba. iyeneben agreTve, dolbandis Sem-
cvel, uqsovad qsovils — “citruss”, romelic yinvebis 

dros dolbandTan SedarebiT 2°-iT ufro meti efeqtiT 
gamoirCeva. aRniSnuli materiiT SeiZleba citrusebis 
SefuTva, rogorc individualurad, ise jgufurad. 
 
 
 

9.3. mosalodneli wayinvebis prognozi 
 

 brounovis meTodi — imaSi mdgomareobs, rom wa-
yinvebis warmoqmnis albaToba dakavSirebulia tempera-
turis absolutur sididesTan saRamos dakvirvebis va-
daSi. saRamos 21 sT-ze rac ufro dabalia tamperatura 
da ramdenadac 13 sT-dan 21 saaTisaken mkveTrad klebu-
lobs igi, imdenad metad mosalodnelia wayinva. g.ven-
ckeviCma da e.cuberbilerma wayinvebis es xerxi gadaa-
muSaves da gamosaxes grafikulad (naxazi 9.3.1.). 

magaliTisaTvis grafikze ganvsazRroT wayinvebis 
albaToba. dauSvaT, 13 saaTze haeris temperatura iyo 

8.5°, xolo 21 saaTze 5.2°. aRniSnuli temperaturebis 

sxvaoba iqneba 3.3°. grafikze davitanT saTanado tempe-

raturis maCveneblebs, e.i. 5.2° da 3.3°, sadac gavigebT, 
rom wayinva umetes SemTxvevaSi SesaZlebelia daaxloe-
biT 70%. analogiurad ganisazRvreba wayinvis albaTo-
ba grafikze dRisa da saRamos sxva temperaturebis ur-
TierTgadakveTis wertilSi. 

mixelsonis grafikuli meTodi — igi akavSirebs Ra-
miT wayinvebis warmoqmnis albaTobas haerSi wylis or-
Tqlis SemcvelobasTan. es wesi emyareba Semdegs, rac 
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ufro mcirea haeris absoluturi tenianoba, wayinva im-
denad ufro mosalodnelia da piriqiT (naxazi 9.3.2.).  

 

 
temperaturis sxvaoba 13 da 21 sT Soris 

 

a — wayinva ar iqneba; b — wayinva Zalian mcire albaTobisaa; g — 
wayinva mcire albaTobisaa; d — wayinva SesaZlebelia; e — wa-
yinva umetesad SesaZlebelia; v — wayinva iqneba. 

 

nax. 9.3.1. wayinvebis dadgomis albaTobis (%) grafiki 
 

ganvsazRvroT mosalodneli wayinva grafikze, ro-
melic gaiangariSeba 21 saaTze haeris absoluturi te-
nianobiT. dauSvaT igi 21 saaTze iyo 4.2 mm. mocemuli si-
didis grafikis abscisTa RerZidan aRvmarTavT swor 
xazs, grafikze daxrili xazis gadakveTamde. am ukanas-
knelis wertilidan gavavlebT horizontalur xazs or-
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dinatis gadakveTamde, sadac gadakveTis wertili gviC-
venebs wayinvis dadgomis albaTobas, daaxloebiT 75%. 
e.i. wayinva mosalodnelia. 

 
 

nax. 9.3.2. wayinvebis dadgomis albaTobis grafiki 
 

agro- da hidrometeorologiur sadgurebze SeiZ-
leba vawarmooT prognozis zogierTi dazusteba mixa-
levskis empiriuli formulebiT, pirobebis gaTvalis-
winebiT. haeris minimaluri temperatura (mosalodne-
li wayinva) ganisazRvreba formuliT:  

 

 TB = t/- (t - t/) C ± A 
 

xolo niadagis zedapirze minimaluri temperatura 
(mosalodneli wayinva) ganisazRvreba Semdegi formu-
liT:  

 

 Tn = t/- (t - t/) 2C± A 
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formulebSi TB – aris mosalodneli minimaluri 
temperatura miwis zedapiridan 2 m simaRleze (meteo-
rologiur jixurSi),  

Tn – mosalodneli minimaluri temperatura niada-
gis zedapirze; 

t – “mSrali” Termometris temperatura 13 sT-ze;  
t/ - “sveli” Termometris temperatura 13 sT-ze;  
C – koeficienti, romelic damokidebulia 13 sT-is 

haeris SefardebiT tenianobaze; konkretuli raioni-
saTvis C – koeficienti icvleba, amitom SefardebiTi 
tenianobis sididis cvlilebebis Sesabamisad igi moce-
mulia specialur cxrilSi 9.3.1. 

cxr. 9.3.1. 
 

C – koeficienti 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; 

wayinvis prognozis koreqtireba warmoebs 21 saaTze 
Rrublebis balebis mixedviT. magaliTad, Tu cis TaRi 
21 saaTze mowmendilia, e.i. Rrublianoba balebSi ud-
ris 0-4, maSin A= -2. maSasadame, formuliT gaangariSe-

buli minimaluri temperatura Semcirdeba 2°-iT. rode-
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sac Rrublianoba 4-7 balia, A=0 koreqtireba ar aris 
saWiro. im SemTxvevaSi, Tu cis TaRi dafarulia Rrub-
lebiT, e.i. Rrublianoba udris 7-10 bals, maSin A= +2. 
maSasadame, gaangariSebuli minimaluri temperatura 

unda gadiddes 2°-iT. 
magaliTi. dauSvaT 13 saaTze “mSrali” Termometris 

mixedviT temperatura t = 8.4°; 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 mniSvnelo-
bebis formulaSi CasmiT gamoviangariSebT:  

 

TB =3.7- (8.4 - 3.7)⋅1.5 =-3.4° 
 

zemoaRniSnulis Tanaxmad, miRebul sidides vamci-
rebT 2-iT da vRebulobT: 

 

TB =-3.4 — 2 =-5.4° 
 

niadagis zedapirze mosalodneli minimaluri tem-
peraturis gansazRvrisaTvis, saTanado formulis ga-
moyenebiT, miviRebT: 

 

TH =3.7- (8.4 - 3.7)⋅2⋅1.5=-10.4° 
 

sabolood 21 saaTze dazustebiT mosalodneli mi-
nimaluri temperatura niadagis zedapirze iqneba: 

 
TH = -10.4 - 2=-12.4° 
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9.4. gvalva da xorSaki 
 

gvalvebis warmoSobis mizezs, umetes SemTxvevaSi 
warmoadgens Zlieri atmosferuli procesebi, romleb-
sac ganapirobebs CrdiloeTidan an Crdilo-dasavle-
Tidan civi haeris masebis SemoWra. es SemoWrebi xorci-
eldeba anticiklonebis saxiT da formirebulia arqti-
kuli haeridan, romelic xasiaTdeba dabali tempera-
turebiT, maRali gamWirvalobiT, mcire tenianobiT da 
sabolood moaqvs mowmendili, mSrali amindebi. aseT 
pirobebSi dedamiwis zedapirs Zlierad aTbobs mzis ra-
diacia, romlisganac Tbeba miwispira haeris fena da 
mimdinareobs temperaturis mateba, rac iwvevs haeris 
SefardebiTi tenianobis Semcirebas da tenianobis de-
ficitis gadidebas. maSasadame, arqtikuli haeri SeiZ-
leba mogvevlinos cxel da mSral haerad. aseTi haeris 
pirobebSi intensiurad mimdinareobs niadagis zedapi-
ridan aorTqleba da mcenareebis maRali transpiracia, 
romlis Sedegad mokle periodSi ixarjeba niadagis te-
ni da misi maragi, atmosferuli naleqebis uqonlobis 
gamo igi ar ivseba. am dros mcenareebi ganicdian tenis 
naklebobas da adgili aqvs gvalvas.  

gvalvebi sxvadasxva gavlenas axdenen mcenareebze, 
rac damokidebulia maTi dadgomis droze, xangrZlivo-
basa da intensivobaze. amis Sedegad mosavalic Sesaba-
misad mcirdeba. arasakmarisi naleqebis raodenobis 
garda, gvalvebi zogjer SeiZleba ganisazRvros haeris 
temperaturiT. magaliTad, savegetacio periodSi, hae-
ris temperaturis momateba xangrZlivi droiT, mra-
valwliur temperaturasTan SedarebiT, migviTiTebs 
gvalvianobis maCvenebelze.  

gvalvianobis daxasiaTeba SeiZleba vawarmooT g.se-
lianinovis hidroTermuli koeficientiT (hTk): 
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hTk = 
10:t
p

∑
∑

 

  
formula naleqisa da temperaturis garkveuli Se-

fasebis dros gamoxatavs gvalvianobis periodis xa-

risxs, radgan formulis mricxvelSi (Σp) naleqebis ja-
mia, miRebuli rogorc wylis resursi, xolo mniSvnel-

Si (Σt) temperaturis jamia 10-jer Semcirebuli, rome-
lic axlosaa Tavisi sididiT aorTqlebasTan. 

g.selianinovis formuliT aorTqleba (mm) ricxob-
rivad tolia daaxloebiT haeris saSualo dRe-Ramuri 

temperaturis jamis 10°-is zeviT haeris temperaturis 

gadasvlis TariRebs Soris periodSi, gayofili 10°-ze. 
mocemuli hidroTermuli koeficienti ar gamoiyeneba 
zamTris tenianobis SefasebisaTvis, aseve gazafxulsa 
da Semodgomaze, roca haeris saSualo dRe-Ramuri tem-

peratura 10°-ze dabalia. hidroTermuli koeficienti 

(hTk) <0.1 wamoadgens gvalvianobis maCvenebels, hTk 

<0.4 miuTiTebs metad Zlier gvalvaze, hTk <0.5 Zliers, 

<0.6 saSualo gvalvas. 
ganxilul hidroTermul koeficientSi ar aris 

gaTvaliswinebuli niadagSi tenis maragi, wylis zedapi-
ruli Camonadeni da aorTqleba. miuxedavad amisa, mas 
praqtikuli gamoyeneba aqvs tenianobis balansis Sefa-
sebisaTvis. 

gazafxulis gvalva sasoflo-sameurneo kulture-
bisaTvis, zrdis pirvel periodSi yvelaze mniSvnelova-
ni maCvenebelia, radgan igi xasiaTdeba dabali Sefarde-
biTi tenianobiT, temperaturiT da civi qarebiT. aseT 
pirobebSi, mcenareebi viTardebian imdenad cudad, rom 
SemdgomSi ar SeuZliaT aRidginon normaluri zrda-
ganviTareba, ris gamoc dabalia maTi produqtiuloba. 
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zafxulis gvalvisaTvis damaxasiaTebelia maRali 
temperaturebi, haeris dabali SefardebiTi tenianoba 
da maRali aorTqleba. aseT pirobebSi mcenareTa faze-
bi da fesvTa sistema ver viTardeba normalurad. fer-
xdeba zrda, xdeba naskvebis Camocvena, rac sabolood 
gavlenas axdens mosavalze. zafxulis gvalva uaryofi-
Tad moqmedebs momavali wlis mosavalze. Semodgomis 
gvalva emTxveva sasoflo-sameurneo kulturebis vege-
taciis damTavrebas da mosavlis aRebas, amitom am peri-
odis gvalva mcenareebze, arsebiT gavlenas ver axdens, 
mxolod aZnelebs saSemodgomo kulturebis Tesvas. ni-
adagis zeda fenis simSralis gamo Teslebi niadagidan 
gvian aRmocendebian da mcenareebi zamTarSi Sedian ga-
nuviTarebeli da yinvebisadmi moumzadebelni, ris Se-
degad SesaZlebelia mcenareebis masiuri dazianeba. 

cxrilSi 9.4.1. mocemulia monacemebi gvalvebis al-
baTobaze. 

cxr. 9.4.1. 
 

gvalvianobis albaToba (%) da dReTa raodenoba 

10°-ze maRali temperaturis dros 

 
xorSaki (atmosferuli gvalva) — kompleqsur, mete-

orologiur movlenas warmoadgens, romelic xasiaTde-
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ba maRali temperaturebiT, dabali haeris tenianobiTa 
da Zlieri qariT. aRniSnuli faqtorebi iwvevs mcenare-
ebis transpiraciis gadidebas, niadagis zedapiridan 
intensiur aorTqlebas, rac Zalze uaryofiTad moqme-
debs sasoflo-sameurneo kulturebis zrda-ganviTa-
rebasa da mosavlis formirebaze. 

xorSakis warmoqmna, umetes SemTxvevaSi dakavSire-
bulia maRali wnevis aresTan. aerosinoptikuri masale-
bis analizi gviCvenebs, rom igi gamowveulia didi mas-
Stabis cirkulaciuri procesebis Sedegad, roca hae-
ris fenis sisqe Semcirebuli tenianobiT ramodenime 
km-s aRwevs. xorSakis erT-erT saxes fioni warmoadgens. 
p.buckis mixedviT 3 tipis fioni anu xorSakia gavrce-
lebuli. 

intensiuri fionis (xorSakis) dros dedamiwidan 
dRe-Ramis aorTqleba wynar amindSi 8 mm-ze mets Sead-
gens, xolo zomieri qaris SemTxvevaSi 10 mm-ze mets. ha-

eris saSualo temperatura 25°-ze metia.  
zomieri fionis SemTxvevaSi aorTqleba dRe-Ramis 

ganmavlobaSi 10 mm-mdea, xolo haeris saSualo tempera-

tura 15°-dan 25°-mdea. 
susti fionis moqmedebis dros saSualo dRe-Ramu-

ri aorTqleba 6 mm-mde aRwevs, xolo haeris saSualo 

dRe-Ramuri temperatura zogjer aRwevs 20°. 
mcenareebze xorSakis (fionis) moqmedeba SeiZleba 

ramdenadme gamovricxoT maRali agroteqnikis fonze. 
am movlenis sawinaaRmdegod mcenareebi unda iyos uz-
runvelyofili niadagis teniT, amisaTvis saWiroa Ca-
tardes morwyviTi RonisZiebebi, kultivacia da sxva. 

mcenareebis dazianeba xorSakiT xdeba im SemTxveva-
Si, roca transpiracia gaZlierebulia haeris teniano-
bis didi deficitis Sedegad da niadagSi tenis nakle-
bobis gamo misi aRdgena ar xdeba. 
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9.5. Tavsxma wvima. setyva 
 

 wvimas, romelic mokle droSi iZleva didi rao-
denobiT naleqebs, uwodeben Tavsxmas. igi, Cveulebriv 
grova-wvima (Cb) Rrublebidan modis. Tavsxma wvima xa-
siaTdeba xangrZlivobiT da intensiurobiT. am ukanas-
knelis qveS igulisxmeba wylis raodenoba mm-Si, rome-
lic modis 1 wT-is ganmavlobaSi. e.bergis mixedviT, 
Tavsxma naleqebis maqsimaluri intensioba 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. saqar-
TveloSi naleqebis maqsimaluri intensioba Seadgens 
7.3 mm/wm (cemi, borjomis raioni). Tavsxma wvimis inten-
sioba SeiZleba metic iyos. magaliTad, havais kunZu-
lebze is aRniSnulia 21.5 mm/wm-Si. saqarTveloSi Savi 
zRvis sanapiro zolSi — baTumSi, dRe-Ramis ganmavlo-
baSi SeiZleba movides 300 mm-ze meti naleqi, rac erTi 
Tvis da met normas Seadgens zogierTi raionebisaTvis.  

Tavsxma wvima SeiZleba gagrZeldes erT saaTs da 
moicvas arc Tu ise didi teritoria, magram SeuZlia 
didi ziani miayenos mraval dargs. uxvi wvimis wylis na-
kadi ar CaiJoneba niadagSi da swrafad mieqaneba damre-
ci adgilebisaken, recxavs niadagis zedapiris nayofi-
er fenas, iwvevs erozias, Zlier aqucmacebs niadagis 
zedapiris fenas, ris Sedegad niadagis zedapirze, ga-
moSrobis gamo warmoiqmneba e.w. qerqi, romelic aZne-
lebs niadagSi haeris gacvlis procesebs da sxva. igi 
ayovnebs Teslebis aRmocenebas, iwvevs mosavlis dana-
kargs, produqciis xarisxis gauaresebas da a.S. Tavsxma 
wvimebiT gamowveuli eroziis sawinaaRmdegod, saWiroa 
niadagis zedapirze mcenareuli safaris Seqmna, gansa-
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kuTrebiT erozia - saSiS adgilebSi, terasebis mowyoba 
da sxva melioraciuli RonisZiebebi. 

setyva — misi warmoqmna dakavSirebulia haeris Zli-
er aRmaval denebTan, romelic formirdeba da gvevli-
neba elWeqis xasiaTis Rrublebidan. igi gansakuTrebiT 
saSiSia mcenareebis yvavilobisa da nayofebis momwife-
bis periodSi, roca maT ar SeuZliaT aRadginon dazia-
nebuli organoebi da mogvces mosavali. 

saqarTvelos mevenaxeobis raionebSi (Telavi, yva-
reli, sagarejo, siRnaRi, dedofliswyaro, axmeta, gur-
jaani) yvelaze meti setyvianoba aRiniSneba mais-ivnis-
Si. maqsimumi modis maisis TveSi. am dros ufro metad 
vazis dazianeba mosalodnelia kvirtebis gaxsnis peri-
odSi da yvavilobis dasawyisSi daaxloebiT 40-60%-mde. 

saqarTveloSi 1961 wels pirvelad Seiqmna setyvas-
Tan organizebuli brZolis samsaxuri, romelsac alaz-
nis velze sasoflo-sameurneo kulturebis setyvisa-
gan dacvis funqcia daevala. 

saqarTveloSi setyvis sawinaaRmdego brZolis Ro-
nisZiebebi tardeba gansakuTrebiT setyvasaSiS raio-
nebSi (axmeta, Telavi, sagarejo, gurjaani, dedoflis-
wyaro, siRnaRi, lagodexi, yvareli, marneuli, TeTriw-
yaro, dmanisi, bolnisi). Catarebuli RonisZiebebis Se-
degad misgan miyenebuli zarali SeiZleba saSualod 
70%-mde Semcirdes. 

setyvasTan brZolas awarmoeben RrublebSi setyvis 
warmoqmnis procesebze uSualod zemoqmedebis gziT. 
setyvis Rrublebze xelovnuri zemoqmedebis meTodis 
safuZvels warmoadgens msxvili setyvis warmoqmnis 
procesis SeCereba. am mizniT setyvis Rrublebis ganvi-
Tarebis dawyebidan ramdenime wuTis (15-20 wT) Semdeg, 
maT esvrian specialur raketebs an qvemexis Wurvebs, 
romlebsac SeaqvT RrublebSi setyvis Tavidan acile-
bis saTanado reagentebi. 
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9.6. sasoflo-sameurneo kulturebis dazianebis 
gamomwvevi araxelsayreli movlenebi zamTris  

periodSi 
 

sasoflo-sameurneo kulturebisaTvis, romlebic 
izamTreben didi mniSvneloba aqvs ara marto savegeta-
cio periodis agrometeorologiur pirobebs, aramed 
zamTris pirobebsac. 

amoxuTva — am movlenisagan SeiZleba daziandes sa-
Semodgomo xorbali, Cais foTlebi, roca xangrZlivi 
drois manZilze imyofebian Rrma Tovlis saburvelis 
qveS (30 sm da meti). zamTarSi mcenareebis amoxuTvaze 
Tovlis saburvelis moqmedeba SeiZleba Zlier merye-
obdes 30 sm-dan 70 sm-mde. amoxuTvas adgili aqvs Rrma 
Tovlis saburvelis qveS xangrZlivad yofnisas, rom-
lis qvemoT niadagis zedapiri zamTarSi, SedarebiT ma-

Ral temperaturas inarCunebs (0°-mde). mocemul piro-
bebSi, mcenaris sicocxlisunarianoba rCeba maRali da 
igi sunTqvaze xarjavs sakvebi nivTierebebis mniSvne-
lovan marags, ris gamoc mcenare SeiZleba daiRupos. 
intensiuri sunTqva mTavar rols asrulebs mcenaree-
bis gamozamTrebaSi. mcenareebs zamTris periodSi eq-
mnebaT daRupvis saSiSroeba, sakvebi nivTierebebis uk-
marisobis SemTxvevaSi. Tovlis qveS mozamTre saSemod-
gomo xorbalSi mkveTrad ecema Saqrebis Semcveloba 
(20-25%-dan 4-2%-mde). maSasadame, mcenare imyofeba ra 
xangrZlivi drois ganmavlobaSi Tovlis qveS, zamTris 
dasasrulsa da gazafxulis dasawyisSi SimSilobs.  

mzian amindSi, Tovlis saburvelis qveS iqmneba mce-
narisaTvis intensiuri sunTqvis pirobebi, rac dagro-
vili Saqrebis xarjvas iwvevs da mcenaris foTlebi sa-
bolood daRupvamde midis.  

amoxuTvas aCqarebs sokovani daavadeba, romelic 
amoxuTvis xSiri Tanamgzavria, radgan am dros maTTvis 
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xelsayreli pirobebi iqmneba. 
maSasadame, Tovlis saburvels agrometeorologi-

uri pirobebis mixedviT aqvs rogorc dadebiTi, ise 
uaryofiTi gavlena sasoflo-sameurneo kulturebze. 

lpoba — saSemodgomo naTesebis amolpoba nawilob-
riv an mTlianad SesaZlebelia maTi wyliT dafarvis 
SemTxvevaSi 20 dReze meti periodis ganmavlobaSi. aseT 
pirobebSi mcenareebi iRupebian Jangbadis uqonlobisa 
da sakvebi nivTierebebis ukmarisobis Sedegad. Tu mce-
nareebis zeda nawilebi imyofeba wylis zemoT, maSin 
nasTesebis gameCxereba sustad iqneba gamoxatuli, xo-
lo Tu mTlianad imyofeba wyalSi 14 dRis ganmavloba-
Si, gameCxereba mosalodnelia 50%-iT. 

amoberva — am movlenis dros niadagis forebSi, 
wylis gayinvis dros, warmoiqmneba yinulis kristale-
bi, romlebic xeTqaven da beraven niadags, masTan erTad 
fesvebianad amoiweva mcenareebic. roca niadagi gal-
Rveba, is TandaTan Cajdeba, xolo mcenareebis nawili 
mainc amoweuli darCeba niadagidan. niadagis gayinvis 
procesis ramdenjerme ganmeoreba da galRoba aSiS-
vlebs saSemodgomo kulturebis da mravalwliani ba-
laxebis fesvTa sistemas. yvelaze intensiurad es pro-
cesi mimdnareobs Warbtenian, ustruqturo da gvian 
moxnul niadagebze. mcenareebi, romlebic daziandeba 
amobervisagan, imyofeba ufro cud mdgomareobaSi, 
radgan niadagis temperatura saSemodgomo kulture-
bis dabuCqebis dros dabalia da yinvebis SemTxvevaSi 
isini swrafad iyinebian.  

niadagis amobervasTan brZolis RonisZiebas warmo-
adgens niadagis drouli damuSaveba, Tesvis Catareba 
optimalur vadebSi, niadagSi Warbi tenis Semcirebi-
saTvis RonisZiebebis gatareba da a.S. 

yinulis qerqi — warmoiqmneba zamTarSi haeris tem-
peraturis gaTbobisas, Tovlis dnobisagan an wvimis 
Semdeg niadagis zedapirze aRniSnuli faqtorebis ga-
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yinvisas. yinulis qerqis sisqe meryeobs 20-50 mm-mde, 
zogjer 150 mm-mde. igi meqanikurad azianebs saSemod-
gomo naTes kulturebs, xels uwyobs niadagis zedapi-
ris amobervas da gayinvas. yinulis qerqis xangrZlivo-
ba zamTris ganmavlobaSi xSirad 1-3 dekadamdea, magram 
aris SemTxvevebi, roca mTeli zamTris ganmavlobaSi 
grZeldeba. amitom mis qvemoT, niadagis zedapirTan 
mkveTrad matulobs naxSirorJangis koncentracia, ro-
melsac mcenareebi gamoyofen sunTqvisas. yinulis qer-
qis qveS mcenareebis qsovilebSi erTi dRe-Ramis ganmav-
lobaSi naxSirorJanga gazis Semcveloba izrdeba 1-dan 
20%-mde, xolo Jangbadis Semcveloba mcirdeba 20-dan 
8%-mde. aqedan gamomdinare, mravali mkvlevari yinu-
lis qerqis qveS mcenareebis daRupvas miawers haeris 
urTierTgacvlis procesis darRvevas. 

yinulis qerqis warmoqmnis winaaRmdeg brZolis 
karg saSualebas warmoadgens mis zedapirze Tovlis sa-
faris SeCereba. Tovlis feniT dafaruli yinulis qer-
qi TandaTan TovlTan erTad dneba da zians ar ayenebs 
saSemodgomo naTes kulturebs. TovliT daufarav yi-
nulis qerqs, romelsac SeuZlia daazianos saSemodgo-
mo naTesebi, zogjer zedapirze moabneven nacars an ga-
damwvar nakels, rasac moyveba yinulis swrafad galRo-
ba. 
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Tavi X 

 

klimati (hava) da misi mniSvneloba soflis  

meurneobaSi 
 

10.1. cneba klimatze da misi klasifikacia 
 

klimati warmoadgens mocemul adgilSi amindis 
mravalwliur reJims an amindis saSualo mdgomareobas 
xangrZlivi periodis ganmavlobaSi, romelic ganpiro-
bebulia misi geografiuli mdebareobiT. klimatis sa-
erTo maxasiaTeblebs warmoadgens umTavresi meteoro-
logiuri elementebis saSualo mravalwliuri da ganme-
orebaTa mniSvnelobebi — temperaturis da haeris teni-
anobis, atmosferuli wnevis da naleqebis, qaris siCqa-
ris da mimarTulebis, Tovlis saburvelis simaRlis da 
sxva. 

klimatwarmoqmnis ZiriTadi faqtorebia: mzis radi-
acia, atmosferuli cirkulacia, dedamiwis zedapiris 
safari (mcenareuloba, yinuli, Tovli, da sxva), zRvebi, 
okeaneebi da sxva. 

radiacia, romelic STainTqmeba haeris moqmedi  
fenis mier, ixarjeba am fenis da momijnave fenis gaT-
bobaze, agreTve aorTqlebaze. dedamiwis zedapirze 
mzis radiaciis Semodineba da radiaciuli balansis se-
zonuri cvlileba damokidebulia dedamiwis sfero-
sebr formaze da misi RerZis daxraze. dedamiwis zeda-
pirze ganedebis mixedviT mzis siTbos ganawilebas yo-
fen xuT Termul sartyelad. esenia — cxeli sartyeli, 
romelic mdebareobs tropikebs Soris CrdiloeT da 

samxreT (23.5°) ganedebze. ori zomier sartyeli, rome-
lic gadaWimulia tropikebidan CrdiloeTisaken da 

samxreTisaken (66.5° ganedebze) polarul wremde da 
ori civi sartyeli, romelic moqceulia polarul wre-
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ebsa da polusebs Soris. dedamiwis zedapirze siTbos 
gadanawilebas ganapirobebs, agreTve zedapiris mcena-
reuli safari. igi gavlenas axdens radiaciul balan-
sze, iwvevs haeris masebis transformacias. kerZod, an-
tarqtidis yinulovani safari, rogorc zamTarSi, ise 
zafxulSi, ganapirobebs uaryofiT radiaciul balanss, 
rac qmnis civ klimats. 

klimatis formirebaze garda geografiuli ganede-
bisa, saTanado gavlenas axdenen materikebi da okeanee-
bi, romelTa gavleniT formirdeba kontinenturi da 
zRvis tipis klimati.  

Zlieri klimatwarmoqmnis faqtoria mTebi. isini 
qmnian gansakuTrebuli klimatis tips — mTis klimats, 
romlis gavlena igrZnoba mimdebare raionebis klimat-
zec. 

klimatis warmoqmnas ganapirobebs atmosferos 
cirkulaciac, maradiuli yinulebi xmeleTze (antar-
qtida, grelandia da sxva), zRvis Zlieri dineba. maga-
liTad, golfstrimis dineba Crdilo atlantikaSi, ga-
napirobebs gansakuTrebul rbil-Tbil zamTars dasav-
leT evropaSi. 

dedamiwis zedapiris dayofas klimatur olqebad 
didi Teoriuli da praqtikuli mniSvneloba aqvs, rad-
gan mcenareebisa da niadagis Tavisebureba, aseve sa-
soflo-sameurneo kulturebisa da cxovelebis gav-
rcelebac damokidebulia klimatis xasiaTze. klimat-
Tan aris dakavSirebuli adamianis sameurneo moRvaweo-
bis mravali dargi, maT Soris mrewvelobac. 

klimatTa did sxvaobas qmnis klimatwarmomqmneli 
faqtorebis sxvadasxva SeTanawyoba. dedamiwaze klima-
tis SeswavlisaTvis da misi calkeuli raionebisaTvis 
adgenen klimaturi elementebis sxvadasxva niSnebis 
gansazRvrul SeTanawyobas, romlis mixedviTac awar-
moeben klimatis klasifikacias. arsebobs klimatis 
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sxvadasxva klasifikacia, romelic Sedgenilia sxvadas-
xva niSnebis mixedviT. 

l.bergis mixedviT klimatis klasifikaciaSi gamo-
yofilia geografiuli klimaturi landSafturi tipis 
zonebi, esenia: 1. tundris klimati; 2. taigis; 3. zomieri 
zonis foTlovani tyeebis; 4. musonuri; 5. stepis; 6. 
xmelTaSuazRvis; 7. subtropikuli; 8. zomieri sar-
tylis Sigamaterikuli udabnos; 9. tropikuli udab-
nos; 10. savanebis an tropikuli tyestepis; 11. tropiku-
li tyis teniani; 12. mudmivi yinulis. 

 
 

10.2. klimatis Sefaseba soflis meurneobis  
warmoebis mizniT 

 
klimaturi monacemebi soflis meurneobisaTvis mxo-

lod maSin aris saintereso, roca maTTan erTad cnobi-
lia mcenareebis mier wamoyenebuli saWiro moTxovnile-
bebi klimaturi faqtorebisadmi (k.timiriazevi). 

sasoflo-sameurneo klimatis Sefasebis meTodikis 
Seqmnisas, mkvlevarebi gamodiodnen garemosa da mcena-
ris erTianobis principidan. es meTodika emyareba or 
ZiriTad garemoebas: mcenareebis sicocxlisaTvis saWi-
ro TanabarmniSvnelovnebis (Seucvlelobis) faqto-
rebs da mcenareTa garemos yofis faqtorebs. 

klimatis ZiriTadi faqtorebi: siTbo, sinaTle, te-
ni, haeri, erTnairad saWiroa mcenareebisaTvis. isini 
maTze axdenen uSualo da pirdapir gavlenas, maTi si-
cocxlis mTel periodSi da gavrcelebis mTel teri-
toriaze. sxva faqtorebi (damatebiTi) asruleben meo-
rexarisxovan rols anu koreqtivebi SeaqvT ZiriTadi 
faqtorebis moqmedebaSi. aseTebia: qari, Rrublianoba, 
nisli da sxva. es faqtorebi aZliereben an asusteben Zi-
riTadi faqtorebis moqmedebas. magaliTad, Rrublia-
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noba asustebs da cvlis mzis radiaciis speqtrul Se-
madgenlobas dedamiwaze da mniSvnelovnad amcirebs ha-
eris temperaturis dRe-Ramur amplitudas. qari aZli-
erebs niadagis tenis xarjvas aorTqlebaze da tran-
sportze da a. S. 

sasoflo-sameurneo klimatis Sefasebis meTodika-
Si gaTvaliswinebulia, agreTve minimumis kanoni (mali-
mitirebeli faqtoris kanoni). am kanonis Tanaxmad, sxva 
pirobebis Secvlisas mosavlis raodenoba ganisazRvre-
ba im faqtoriT, romelic minimums warmoadgens. maga-
liTad, gvalvian zonebSi tenis raodenoba warmoadgens 
mosavlis malimitirebel faqtors, zogierT raionSi 
zamTris Zlieri yinvebi gansazRvravs, agreTve Sedare-
biT naklebad yinvagamZle sasoflo-sameurneo kultu-
rebis gaSenebis SesaZleblobas da a. S. aqedan gamomdi-
nare, sasoflo-sameurneo klimatis Sefasebas pirvel 
rigSi safuZvlad edeba dadamiwaze sxvadasxva klima-
tur zonebSi temperaturis reJimisa da niadagis tenia-
nobis Sefaseba. 

sasoflo-sameurneo warmoebisaTvis klimatis Sefa-
sebisas unda dadgindes raodenobrivi mniSvnelobebi: 1. 
savegetacio periodis Termuli da nawilobriv sinaT-
lis pirobebis, aseve misi calkeuli periodebis; 2. teni-
anobis pirobebis naleqebis reJimis da niadagis tenis; 3. 
saSemodgomo da mravalwliani mcenareebis gadazamTre-
bis pirobebis, romlebic xasiaTdebian haeris da niada-
gis minimaluri temperaturebiT, Tovlis saburvelis 
simaRliT; 4. soflis meurneobisaTvis araxelsayreli 
(saSiSi, saxifaTo) meteorologiuri movlenebis. 

klimatis aRniSnul maxasiaTeblebTan erTad saWi-
roa vicodeT, mcenareebis mier garemosadmi moTxovni-
leba. kerZod, optimaluri da kritikuli haeris da nia-
dagis temperaturebi, temperaturaTa jamebi, teniano-
bis raodenoba, romelic uzrunvelyofs maRal mosa-
vals da sxva. 
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sasoflo-sameurneo klimatis Sefasebis meTodikis 
Taviseburebas warmoadgens soflis meurneobisaTvis 
saxifaTo meteorologiuri movlenebisa da klimatis 
ZiriTad faqtorTa monacemebis gamoyenebis ganmeore-
ba. es saSualebas iZleva gaviangariSoT, mcenareebis 
produqtiuloba klimatis faqtorebisadmi da ganviTa-
rebis uzrunvelyofa mTeli miwaTmoqmedebis terito-
riaze. 

agroklimaturi maCveneblebi. raodenobrivi kavSi-
ris gamoxatulebas erTi mxriv klimatis faqtorebsa da 
meore mxriv ganviTarebas, zrdas, yinvagamZleobas da 
mosavlis formirebas Soris agroklimatur maCveneb-
lebs uwodeben. maTi Sedareba klimatur resursebTan 
iZleva SesaZleblobas davadginoT, ramdenad xelsay-
relia (an araxelsayreli) mocemuli raionis klimatu-
ri pirobebi CvenTvis sasurveli sasoflo-sameurnro 
kulturebis warmoebisaTvis.  

savegetacio periodSi siTboze mcenareebis moT-
xovnilebis agroklimatur maCveneblad iyeneben tempe-
raturis efeqtur da aqtiur jams. agroklimatur maC-
veneblebs ekuTvnis agreTve kritikuli temperature-
bi, romlebic ganapirobeben mcenaris daRupvas. tenze 
moTxovnilebis agroklimatur maCvenebels ekuTvnis 
produqtiuli tenis maragi, romelic mosavlis sididis 
uzrunvelyofis ganmsazRvrelia. 

agroklimaturi analogebi. sasoflo-sameurneo 
kulturebis warmoebisaTvis, mniSvnelovania is, rom 
mcenareebis sicocxlis ganmsazRvreli klimaturi faq-
torebi uzrunvelyofdes sasoflo-sameurneo mcena-
reebis moTxovnilebas. es garemoeba warmoadgens ag-
roklimaturi analogebis Teoriis safuZvels, rome-
lic damuSavebulia n.vavilovis, g.selianinovis da 
T.daviTaias mier. am Teoriis Tanaxmad, erTi klimaturi 
zonidan meoreSi sasoflo-sameurneo kulturebis ga-
datanisas saWiroa dadgindes, axali teritoriebis 
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klimaturi resursebis Sesabamisi xarisxi mcenareebis 
moxovnilebisamebr, romelic gamoisaxeba agroklima-
tur maCveneblebSi.  

 
 

10.3. agroklimaturi resursebis  
Sefasebis meTodebi 

 

agroklimaturi faqtorebis erTobliobas, rome-
lic qmnis sasoflo-sameurneo produqciis miRebis Se-
saZleblobas, agroklimatur resursebs uwodeben. te-
ritoriis agroklimaturi Sefaseba warmoebs ara marto 
meteorologiuri sidideebis mravalwliuri saSualo 
mniSvnelobebiT, aramed maTi gansazRvruli mniSvnelo-
bebis da maTi droSi ganmeorebebiTac. es saSualebas iZ-
leva gamovavlinoT niadagis tenianobis sxvadasxva ma-
ragis, naleqebisa da temperaturis jamis normidan 
mniSvnelovani gadaxrebis ganmeorebaTa sixSire. yvela 
am gaangariSebas aqvs praqtikuli mniSvneloba mravali 
agroteqnikuri da melioraciuli RonisZiebebis dasa-
buTebisaTvis, ama Tu im mcenareTa jiSebis da saxeobe-
bis gaSenebisaTvis, klimaturi faqtorebisadmi sxva-
dasxva moTxovnilebis mixedviT. 

agroklimaturi sidideebis uzrunvelyofisa da 
ganmeorebis gaangariSeba. agrometeorologiuri re-
sursebis SefasebisaTvis iyeneben saSualo mravalwli-
uri meteorologiuri sidideebis mniSvnelobas, rome-
lic rigi wlebis ganmavlobaSi miiReba gasaSualebis 
gziT. Tu rigi sakmaod didia (40-60 da meti mravalfaq-
torTa sididisaTvis), aseT gasaSualebas (meteorolo-
giur dakvirvebaTa) klimatur normebs uwodeben. Sem-
deg etaps warmoadgens maTi dajgufeba. mniSvnelobebis 
intervali, romliTac jgufdebian monacemebi rig mra-
valwliur dakvirvebaTa romelime sidideebis mixedviT 
uwodeben gradacias. mocemuli gradaciis sixSires an 
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SemTxvevaTa ricxvs, romelic ekuTvnis mocemuli ri-
gis saerTo ricxvs, uwodeben mocemuli gradaciis gan-
meorebas, xolo mocemuli sididis ganmeorebis mniSvne-
lobas, romelic gamoisaxeba procentebSi, albaTobas 
uwodeben. is gviCvenebs, Tu ra sixSirisaa aseTi movle-
nis ganmeorebis albaToba wlis garkveul intervalSi. 
jamuri albaTobis movlenas garkveuli sazRvris zeviT 
an qveviT uzrunvelyofas uwodeben. 

klimatis parametrebis sxvadasxva mniSvnelobebis 
uzrunvelyofis da albaTobis gaangariSebas awarmoe-
ben empiriuli formuliT: 

 

p = %100.
1+n

m
 

 

sadac p – uzrunvelyofaa (%), m – rigiTi nomeri 
statistikuri wevrebis x1, x2, x3 . . . x, romlebic ganlage-
bulia klebad ricxvebad, n – SemTxvevaTa ricxvi rigSi. 

savegetacio periodis Termuli da sinaTlis re-
sursebis Sefaseba. savegetacio periodis Termuli pi-
robebis saerTo Sefasebas axdenen aqtiur temperatu-
raTa jamis mixedviT, romelic calkeul wlebSi SeiZ-
leba gansxvavdebodes saSualo mravalwliurisagan. 
imisaTvis, rom davadginoT mocemul adgilze, umetes 
wlebSi uzrunvelyofilia Tu ara siTboTi sasoflo-
sameurneo kulturebi, saWiroa CvenTvis saintereso 
mocemuli mniSvnelobebiT ganisazRvros temperaturis 
jamis ganmeorebis SemTxveva da mcenareebis mier tempe-
raturis jamisadmi moTxovnilebis uzrunvelyofa (%). 
amisaTvis vsargeblobT uzrunvelyofis mrudiT (ix. 
qveTavi 5.9., nax. 5.9.1.). es meTodi saSualebas iZleva mo-
cemul adgilze, savegetacio periodSi gavigoT ra al-
baTobiTaa mosalodneli aqtiur temperaturaTa jamis 
esa Tu is mniSvnelobebi. savegetacio periodSi gamoT-
vlili temperaturis jami, mocemuli periodis ganmav-



 169

lobaSi, ar iZleva srul warmodgenas temperaturis ja-
mis dagrovebis dinamikaze. rigi amocanebis gadawyveti-
saTvis unda vicodeT, romel vadaSi dagrovdeba mcena-
risaTvis saWiro temperaturaTa jami. amisaTvis Sedge-
nilia specialuri nomograma (ix. qveTavi 5.8., nax. 5.8.1.), 
romliTac SeiZleba ganvsazRvroT nebismier TariRSi 
ama Tu im temperaturis jamis dagroveba. 

Termuli pirobebis SefasebisaTvis gaiTvaliswine-
ba, agreTve uyinvo periodis xangrZlivoba, haerSi da 
niadagis zedapirze intensiuri wayinvebis dawyebisa da 
damTavrebis saSualo da mosalodneli vadebi. mzis ra-
diaciis resursebs savegetacio periodis ganmavlobaSi 
ZiriTadad afaseben mzis radiaciis jamuri SemosvliT 
saSualo mravalwliuri jamebis an radiaciuli balan-

sis jamebis mixedviT, aseve 5 da 10°-is zeviT tempera-
turebis periodSi, fotosinTezurad aqtiuri radiaci-
is jamuri SemosvliT.  

savegetacio periodis tenianobis pirobebis Sefa-
seba. sasoflo-sameurneo kulturebis teniT uzrun-
velyofas afaseben naleqebis saSualo mravalwliuri 
jamebiT, romlebic axasiaTeben teritoriis uzrun-
velyofas 50%-iT. savegetacio periodis naleqebis ja-
mebis uzrunvelyofis SefasebisaTvis sargebloben no-
mogramiT (ix. qveTavi 7.2., nax. 7.2.1.), romliTac SeiZle-
ba gaviangariSoT konkretuli raionisaTvis naleqebis 
jamis sxvadasxva uzrunvelyofa nebismieri periodi-
saTvis, Tu cnobilia maTi saSualo mravalwliuri jami 
Tvisa da wlis periodisaTvis. 

savegetacio periodis tenianobis pirobebis Sefa-
seba naleqebis jamebiT, ar aris sakmarisi teritoriis 
wylis resursebis daxasiaTebisaTvis. radgan ama Tu im 
raionSi naleqebis jami SeiZleba erTnairi iyos, magram 
erTi raioni xasiaTdebodes naleqebis siWarbiT sasof-
lo-sameurneo kulturebisaTvis, xolo meore tenis 
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naklebobiT da moiTxovdes morwyviTi RonisZiebebis 
gatarebas. es aixsneba am raionebSi aorTqlebis sxvao-
biT. aorTqleba ZiriTadad damokidebulia mzis radia-
ciis Semosvlaze da amiT ganpirobebulia temperatu-
ruli reJimi. samxreTis raionebSi aorTqleba maRalia, 
vidre CrdiloeTis raionebSi. agrometeorologiaSi 
teritoriis tenianobis pirobebis SefasebisaTvis mi-
marTaven naleqebis raodenobis Sefardebas mis aor-
TqlebasTan. amisaTvis gamoiyeneba g.selianinovis hid-
roTermuli koeficienti (hTk). 

 
 

10.4. agroklimaturi daraioneba 
 

agroklimaturi daraioneba niSnavs, ama Tu im teri-
toriis raionebad dayofas msgavsi niSnebisa da maTi ag-
roklimaturi pirobebis gansxvavebis mixedviT. igi iZ-
leva sasoflo-sameurneo kulturebis ganlagebis mec-
nierul dasabuTebas da sxvadasxva klimatur zonebSi 
maTi gaSenebis SesaZleblobas, rac damyarebulia mce-
naris sicocxlisaTvis saWiro klimaturi faqtorebis 
mniSvnelobis diferencirebul Sefasebaze. 

arCeven agroklimaturi daraionebis or saxes — sa-
erTos da kerZos. saerTo daraioneba axasiaTebs teri-
toriis mixedviT klimatis ZiriTadi elementebis gana-
wilebas, romelic raodenobrivad gamoxatavs xelsay-
rel klimatur pirobebs soflis meurneobisaTvis 
mTlianad. kerZo daraionebas atareben calkeuli kul-
turebis zrda-ganviTarebis pirobebis daxasiaTebis 
mizniT, aseve sxvadasxva niadagur-klimatur zonebSi 
agroteqnikuri RonisZiebebis efeqturobis mixedviT 
da a.S. 

saerTo agroklimaturi daraionebis dros terito-
rias ancalkeveben savegetacio periodis tenisa da siT-
bos uzrunvelyofis maCveneblebis, gamozamTrebis pi-
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robebis mixedviT, agreTve gamozamTrebis pirobebis 
mixedviT. teritoriis daraionebas, siTbos uzrunvel-
yofis mixedviT awarmoeben saSualo mravalwliuri aq-
tiur temperaturaTa jamis mocemul temperaturaze 
ganawilebis safuZvelze.  

kerZo agroklimatur daraionebas awarmoeben mce-
nareTa moTxovnilebis dakavSirebiT agroklimatur 
resursebTan. amisaTvis iyeneben agroklimatur maCve-
neblebs, romlebic gamoxataven kulturis konkretul 
moTxovnilebas klimatur faqtorebze. rig SemTxveveb-
Si Termuli pirobebis Sefasebas iZlevian efeqturi 
temperaturis jamis mixdviT. iTvaliswinebel dabal da 
maRal kritikul temperaturebs, romlebic azianeben 
mcenareebs vegetaciisa da zamTris Sesvenebis period-
Si (erTwlian da mravalwlian kulturebs). tenianobis 
uzrunvelyofis Sefasebisas, iTvaliswineben niadagSi 
produqtiuli tenis marags, vegetaciis sxvadasxva pe-
riodSi da sxva araxelsayrel meteorologiur movle-
nebs. 

amJamad Catarebulia agroklimaturi daraioneba 
Cais, keTilSobili dafnis (g.melaZe), citrusebis 
(S.cercvaZe, g.melaZe), vazis (T.TurmaniZe), Savi mocxa-
ris (m.TuTaraSvili) da sxva kulturebze. analogiuri 
samuSaoebi tardeba sazRvargareTis mraval qveyanaSi. 

agroklimaturi daraioneba klimatis gamokvlevis 
damasrulebeli etapia. misi ZiriTadi etapebia:  

1. sasoflo-sameurneo kulturebis ganviTarebisa 
da produqtiulobis agroklimaturi maCveneb-
lebis dadgena klimatur faqtorebze damokide-
bulobiT; 

2. teritoriis agroklimaturi resursebis Seswav-
la; 

3. sasoflo-sameurneo kulturebis moTxovnile-
bis Sesabamisi agroklimaturi resursebis xa-
risxis Sefaseba; 
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4. mikroklimatis Seswavla agroklimaturi re-
sursebis detaluri SefasebisaTvis; 

5. saerTo agroklimaturi daraionebis Catareba; 
6. agroklimaturi daraionebis damuSavebis safuZ-

velze perspeqtiuli sasoflo-sameurneo kul-
turebis gaSenebis, agroteqnikuri RonisZiebe-
bisa da melioraciis Catarebis dasabuTeba, ro-
melic mimarTulia sasoflo-sameurneo savar-
gulebis mikroklimaturi pirobebis gaumjobe-
sebisa da klimatis araxelsayreli movlenebis 
winaaRmdeg RonisZiebebis gasatareblad. yvela 
es sakiTxi xels uwyobs agroklimaturi resur-
sebis gamoyenebas sasoflo-sameurneo kultu-
rebis produqtiulobis amaRlebisaTvis.  

 
  
10.5. klimatis mosalodneli globaluri cvli-

leba 
 

XX saukunis bolo aTwleulSi garemoze anTropo-
genuri zemoqmedebis Sedegad Tavi iCina klimatis glo-
balurma cvlilebam. mkvlevarTa mtkicebiT, 2030-2050 
wlebisaTvis gardaual pirobas warmoadgens regione-
bis klimatis mosalodneli cvlilebis reJimis gaTva-
liswineba. unda dazustdes sasoflo-sameurneo kul-
turebis gavrcelebis zonebi da Setanili iqnas saTana-
do cvlilebebi. 

klimatis reJimis darRvevas — mis gadaxras xan-
grZlivi drois ganmavlobaSi SeuZlia gamoiwvios coc-
xali organizmebis (cxovelebis, mcenareebis, frinve-
lebis 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 
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sxva, romlebic xvdebian atmosferoSi, wyalsacavebSi 
da a.S. SeuZliaT gamoiwvion adgilobrivi an regiona-
luri klimatis Secvla, xolo Tu haeris gaWuWyianeba 
gaxangrZlivda da moimatebs, SesaZlebelia mTeli mate-
rikebis klimatis cvlilebac. 

atmosferoSi momatebul naxSirorJangs SeuZlia 
gamoiwvios TandaTanobiT daTboba miwispira haeris, 
gansakuTrebiT ki maRal ganedebSi. msgavs cvlilebebs 
SeiZleba adgili hqondes atmosferuli naleqebis da 
sxva meteorologiuri elementebis ganawilebaSi.  

bunebrivi resursebidan — naxSiri, navTobi da sxva, 
romelsac adamiani intensiurad iyenebs, wvis Sedegad 
gamoyofil siTbosTan erTad, iwvevs naxSirorJanga ga-
zis (CO2) momatebas da atmosferoSi siTbos dagrove-
bas, rasac “saTburis efeqts” uwodeben. atmosferos 
naxSirorJangs gaaCnia mokletalRiani (ultraiisferi) 
sxivebis dedamiwisken Seuferxeblad gatarebis unari. 
am ukanasknelis zedapiridan ki mimdinareobs arekvli-
li grZeltalRiani (infrawiTeli) siTburi sxivebis Se-
kaveba naxSirorJangis mier, ris gamoc dedamiwis atmos-
fero ganicdis daTbobas — temperaturis matebas. 

m.budikos monacemebiT, yovelwliurad sawarmoo 
energiis 6%-iT zrdas SeuZlia erTi saukunis Semdeg 

haeris temperaturis 3°-mde momateba. rac gamoiwvevs 
arsebuli klimatis cvlilebas, romelsac moyveba war-
moebis sruliad gansxvavebuli sistema soflis meurne-
obaSi, mrewvelobaSi da sxva. 

naxSirorJangis gavlena Cveni planetis klimatze 
dasturdeba mecnierTa gamokvlevebiT, romelic karga-
daa gamoxatuli e.w. “saTburis efeqtis” magaliTze, 
rac Zlier zemoqmedebas axdens garemoSi globaluri 
temperaturis matebaze. 

msoflioSi industriis daCqarebuli tempebiT gan-
viTareba, tyeebis aragonivrulad gaCexva, romlis mwva-
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ne masa warmoadgens naxSirorJangis STanTqmis ZiriTad 
wyaros, amcirebs atmosferoSi naxSirorJangis Warbad 
dagrovebas. gaangariSebiT, 1ha farTobze normalurad 
ganviTarebuli tyis mwvane masa, atmosferodan yovel-
wliurad 2240 kg naxSirorJangs gamoanTavisuflebs, 

xolo msoflio masStabiT 550⋅109 tonas. aqedan gamom-
dinare, naTelia anTropogenuri zemoqmedebiT gamow-
veuli klimatis Tanamedrove cvlilebebi dedamiwaze. 

dedamiwis temperaturis cvlilebas Tundac 1°-iT, Se-
iZleba didi praqtikuli mniSvneloba hqondes, radgan 
es gamoiwvevs sxvadasxva raionebis ganeduri ganlage-
bis cvlilebas. am raionebSi ki normalurad izrdeba 
mxolod maTTvis damaxasiaTebeli sasoflo-sameurneo 
kulturebi. klimatis mcire Secvlisas, saqarTveloSi 
gamoiyofa erTmaneTisagan gansxvavebuli ramdenime 
klimaturi zona, romelic did negatiur gavlenas mo-
axdens saqarTvelos bunebaze, meurneobaze da ekonomi-
kaze.  

klimatis cvlilebaze antropogenuri gavlenis Se-
degebi (g.xeflingis mixedviT), rom vicodeT saWiroa: 

1. Seikribos, dagrovdes da damuSavdes monacemebi 
klimatis Sesaxeb; 

2. klimaturi procesebis gamokvleva; 
3. Seswavlili iqnas nivTierebaTa iseTi mSTanTqa-

vi wyaroebi, romlebic Sedian atmosferoSi da 
SeuZliaT gavlena moaxdinon klimatze; 

4. Seswavlil iqnas klimatis cvlilebaTa gavlena 
socialur-ekonomikur procesebze; 

5. Seswavlili iqnas cvlilebaTa Sedegebi, biosfe-
roSi. 

saqarTveloSi temperaturis mosalodneli cvli-
lebidan gamomdinare, mkvlevarebis gaangariSebiT ga-
movlenilia aRmosavleT saqarTveloSi temperaturis 
SedarebiT meti matebis tendencia, vidre dasavleT sa-
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qarTveloSi. amitom dasavleT saqarTveloSi SemuSave-
buli scenaris mixedviT gaTvaliswinebulia tempera-

turis 1°-iT mateba, xolo aRmosavleT saqarTveloSi 

2°-iT mateba. aRniSnuli temperaturebis matebis mixed-
viT aRmosavleT da dasavleT saqarTvelosaTvis gamo-
yofilia vazis Sesabamisi gavrcelebis zonebi. 

agroklimati ZiriTadad gavlenas axdens vazis kul-
turis zrda-ganviTarebaze, mosavlis formirebaze da 
mis xarisxze. aqedan gamomdinare, saqarTveloSi amJa-
mad arsebuli klimatis Sesabamisad Catarebulia vazis 
agroklimaturi daraioneba, romlis mixedviT, vazi sa-
warmoo mizniT vrceldeba zRvis donidan 800-900m si-
maRleebze, xolo saqarTvelos samxreTiT 1000-1100m-
mde. 

klimatis mosalodneli cvlilebidan gamomdinare, 
haeris temperaturis momatebisas, cxadia vazis gavrce-
lebis arsebuli zonebi Seicvleba. amitom vazis gav-
rcelebis raionebis mixedviT gansazRvruli iqna hae-

ris temperaturis jamebi (10°-is zeviT), dasavleT sa-

qarTvelosaTvis 1°-iT matebisas, xolo aRmosavleT sa-

qarTvelosaTvis 2°-iT matebiT. am scenaris analizisa 
da damuSavebis Sedegad gamoirkva, rom dasavleT saqar-
TveloSi temperaturis jamis mateba saSualod Sead-

gens 180-200°-s da odnav mets, aRmosavleT saqarTvelo-

Si 350-400°-s da odnav mets. 
aRniSnuli temperaturaTa jamebis matebis gaTva-

liswinebiT saqarTvelos teritoriisaTvis gamoiyo va-
zis sxvadasxva jiSebis gavrcelebis agroklimaturi 

zonebi. I — zonaSi, sadac temperaturaTa jami 3500° da 
metia, SeiZleba vawarmooT yvela jiSis vazi (saadreo-
pino, kaWiWi da sxva; saSualo simwifis — saferavi, mana-
vis mwvane, ojaleSi, aligote da sxva; sagviano — rqawi-
Teli, colikauri, mwvane, Cxaveri, izabela da sxva).  
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II — zonaSi temperaturis jami 3000° da metia. am zo-
naSi SeiZleba vawarmooT, mxolod saSualo simwifis da 
saadreo vazis jiSebi, rac Seexeba III zonas, aq tempera-

turis jami Seadgens 2500°-s da mets, sadac SesaZlebe-
lia mxolod saadreo vazis warmoeba. 

amJamad arsebuli vazis gavrcelebis zonebSi tempe-
raturaTa jamebis gazrdam gamoiwvia am zonebis teri-
toriebis gadideba. ase magaliTad, vazi dasavleT sa-
qarTveloSi zRvis donidan simaRlis mixedviT vrcel-
deba 1100-1200m-mde, aRmosavleT saqarTveloSi 1200-
1400m-mde. 

vazis gavrcelebis zonebSi klimatis mosalodneli 
cvlilebisas gaTvaliswinebulia, agreTve Tbil peri-
odSi atmosferuli naleqebis jamebi mm-Si, romelTa 
Tanaxmad dasavleT saqarTvelos raionebSi — oCamCire, 
walenjixa, senaki, lanCxuTi, samtredia, nawilobriv 
tyibuli, WiaTura, xaragauli mosalodnelia atmosfe-
ruli naleqebis momateba 5-15%-is raodenobiT, xolo 
raionebSi — gudauTa, gulrifSi, gagra, ozurgeTi, 
xelvaCauri kleba daaxloebiT igive procentiT. 

aRmosavleT saqarTvelos raionebSi — gurjaansa da 
dedofliswyaroSi atmosferuli naleqebis momateba 
SesaZlebelia 5-15%-iT, xolo sxva danarCen raionebSi 
SesaZlebelia kleba 5-15%-mde. cxadia, naleqebis Sem-
cirebam SeiZleba gavlena iqonios vazis mosavlianoba-
ze, amitom saWiro iqneba 2-3-jer morwyva.  

analogiuri scenariT Catarebulia agroklimaturi 
daraioneba citrusovani kulturebis - Cais, tungis da 
a.S. 
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Tavi XI 

 

mikroklimati 

 
11.1. mikroklimatis mniSvneloba soflis  
meurneobaSi da misi Seswavlis meTodebi 

 
mikroklimati Seiswavleba niadagispira mimdebare 

haeris fenaSi da mcenareebiT dafarul garemoSi. mec-
nierebis am mimarTulebas mikroklimatologias uwode-
ben anu igi Seiswavlis mcire adgilis havas. yoveli 
klimaturi zonis SigniT adgili aqvs saerTo mdgomare-
obidan erTgvar gadaxras, rac gamowveulia: adgilis 
kontinenturobiT, reliefis formis sxvadasxvaobiT, 
mcenareulobiT da a.S. aRniSnuli mizezebis gavlena 
zogjer sakmaod did teritoriaze vrceldeba, rogo-
ricaa zRvebis sanapiro zolebi, xolo zogjer mcire 
adgilebSic mkveTrad mJRavndeba, Tu am adgilebis re-
liefi Zlier daserilia. aq tenianobis da temperatu-
ris maCveneblebi mniSvnelovnad gansxvavdebian erTma-
neTisagan. magaliTad, mzis radiaciis saSualebiT uf-
ro metad Tbeba samxreTi ferdobi, vidre CrdiloeTi, 
amitom Tovlis saburveli ufro adre dneba samxreTis 
ferdobze, vidre CrdiloeTis ferdobze. Seqmnili Ta-
viseburi meteorologiuri pirobebi, romlebic zoga-
di klimaturi fonidan gamoirCevian, warmoqmnian adgi-
lis mikroklimats, makroklimatis anu didi teritori-
is klimatisagan gansxvavebiT. makroklimatis pirobebi 
TiTqmis mudmivia, mikroklimatis ki icvleba anTropo-
genuri gavleniT. magaliTad, niadagis damuSavebiT, 
tyis gakafviT, mcenareebis gaSenebiT, Waobebis daSro-
biT da mravali sxva moqmedebiT. 

xelovnurad Seqmnili pirobebi cvlis ganaTebas da 
mzis radiaciis moqmedebas, rasac Tanaxlavs tempera-
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turis, tenianobis, qaris mimarTulebis, mcenaris vege-
taciis da mravali sxva cvlileba.  

Tavisi gavrcelebis masStabiT da meteorologiuri 
elementebis TaviseburebiT arCeven adgilobriv kli-
mats da mikroklimats. adgilobrivi klimati ufro did 
teritorias moicavs, vidre mikroklimati. magaliTad, 
arCeven tyis, qalaqis, dablobis, tbis, mdinaris da sxva 
adgilobriv klimats, xolo mikroklimati mcire mas-
StabiTaa warmodgenili — bostnis, mcenareebis narga-
vebis da sxva.  

meteorologiaSi miRebuli klasifikaciis mixedviT 
mikroklimaturi pirobebis Seswavla warmoebs ramdeni-
me mimarTulebiT: 1. dedamiwis mimdebare haeris fenaSi; 
2. uSualod mcenaris areSi; 3. reliefis formis mixed-
viT; 4. qalaqis mikroklimatis. 

yvela ferdobs axasiaTebs mikroklimaturi Tavise-
burebani. mTagorian adgilebSi xdeba maRlobidan dab-
lobisaken haeris masebis moZraoba. es movlena Ramis sa-
aTebSi iwvevs civi masebis dadgomas da dagrovebas dab-
lobebSi. 

mikroklimati mcenaris areSi gansakuTrebuli pi-
robebiT xasiaTdeba, rasac damatebiT fitoklimats 
uwodeben. fitoklimatis qveS igulisxmeba meteoro-
logiuri elementebis msgavseba mcenareul safarSi. 

did qalaqebs da gareubnebsac gaaCniaT mikroklima-
ti. qalaqi, garda imisa, rom mzisgan Tbeba, amave dros 
damatebiT siTbos Rebulobs Senobebidan. amis gamo, mis 
centrSi haeris temperatura ufro metia, vidre gare-
ubnebSi. aqedan gamomdinare, qaris gadaadgileba xdeba 
qalaqis ganapira adgilebidan centrisaken. naleqebis 
ganawilebac qalaqSi sxvadasxvanairia. magaliTad, na-
leqebis wliuri jami mis centrSi ufro metia, vidre 
gareubanSi da sxva. 

mikroklimaturi pirobebis Seswavla ivaliswinebs, 
dakvirvebaTa warmoebas da mikroklimaturi qselis — 
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punqtebis Seqmnas, romelic saWiroa ZiriTadi meteo-
rologiuri elementebis ganawilebis kanonzomierebis 
garkvevisaTvis mocemul teritoriaze. 

mikroklimaturi qselis punqtebi or nawilad iyo-
fa: 1. mudmivi qseli, romelic dakvirvebas awarmoebs 
xangrZlivad; 2. droebiTi qseli, romelic 1-2 sezonis 
ganmavlobaSi muSaobs. 

mikroklimaturi mudmivi qseli miznad isaxavs Ziri-
Tad movlenebze adgilmdebareobis gavlenis aRric-
xvas, xolo droebiTi qseli Seiswavlis calkeul nakve-
Tebs. 

mikroklimaturi qselis muSaoba iTvaliswinebs ad-
gilis SerCevas da xelsawyoebis dayenebas. adgilis 
SerCevisas gaiTvaliswineba qselis TviTeuli punqtis 
simaRle zRvis donidan, zedapiris forma, niadagisa da 
mcenareulobis daxasiaTeba, manZili tyidan qalaqebi-
dan, soflebidan da sxva. xelsawyoebis dayeneba warmo-
ebs selianinovis tipis jixurSi, sadac idgmeba maqsima-
luri da minimaluri Termometerebi. aRniSnul pun-
qtebze dakvirveba xdeba dilas da saRamos. tardeba, ag-
reTve Termometruli agegmva, romelic mimdinareobs 
fsiqrometris saSualebiT, niadagidan 10 sm da 150 sm 
simaRleze. 

mikroklimaturi dakvirvebebi gulisxmobs, agreTve 
anemometriul agegmvas, romelic tardeba fusis anemo-
metriT dReSi 3-jer. aRniSnuli samuSaoebi tardeba 
punqtebs Soris SerCeul adgilebze, romlis drosac 
gaTvaliswinebuli unda iyos nakveTis reliefi. 
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11.2. niadagis klimati 
 

niadagis klimatis qveS igulisxmeba niadagis tempe-
raturisa da tenianobis mravalwliuri reJimi, niada-
gis haeri da sxva maxasiaTeblebi, romlebic damokide-
buli arian bunebriv pirobebze da im cvlilebaze, ra-
sac xelovnuri moqmedebis mizniT, axorcielebs adamia-
ni garemoze. 

niadagis klimats atmosferos klimatTan Sedare-
biT, gaaCnia specifikuri Taviseburebani, rac damoki-
debulia mcenereul da Tovlis saburvelze, gruntis 
wylebis siaxloveze, adamianis saqmianobaze. niadagis 
klimati, gansakuTrebiT saxnavi fenis, icvleba misi da-
muSavebiT, melioraciiT, mindvrebze TeslbrunviT da 
sxva. maSasadame, niadagis klimati Tavisi sivrcobrivi 
cvalebadobiT uaxlovdeba mikroklimats da swori re-
liefis pirobebSi, warmoadgens mikroklimatis erT-
erT ZiriTad Semadgenel nawils. 

niadagis klimati gavlenas axdens niadagis mzad-
yofnis vadebze, Teslis gaRvivebis siCqareze, fesvTa 
sistemisa da mcenaris miwiszeda masis zrdaze, xolo 
zamTris periodSi TiTqmis maszea damokidebuli mcena-
reTa gamozamTrebis pirobebi. 

soflis meurneobis praqtikaSi sagazafxulo min-
dvris samuSaoebis vadebi, rogorc wesi dgeba, haeris 
temperaturis gaTvaliswinebiT. calkeul nakveTebs ki 
niadagis tipze damokidebulebiT, gaaCniaT sul sxva 
temperaturuli reJimi. gazafxulze mZime niadagebi, 
romlebic Seicaven didi raodenobiT tens, Srebian ne-

la. amitom maTi gaTboba 5°-mde 20 sm siRrmeze xdeba 10-
15 dRiT gvian haerTan SedarebiT. msubuq niadagebze ki 

5°-mde gaTboba mimdinareobs 7-10 dRiT adre, vidre hae-
ris. dadgenilia, rom savegetacio periodis ganmavlo-
baSi saSualod 10 sm siRrmeze temperaturis sxvaoba 
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qviSnarsa da silnar niadagebs Soris Seadgens 2-3°, xo-

lo Tixnar da torfian niadagebs Soris 4-5°. gamomSra-

li torfiani niadagebis temperatura 3-5°-iT metia, 
vidre teniani, torfiani niadagebis temperatura. qviS-
nari niadagebi zafxulobiT ufro Tbilia da zamTro-
biT ufro civi, vidre Tixnari niadagebi da a.S. 

niadagis temperaturis da tenianobis detaluri 
Seswavla da kartografireba saSualebas iZleva ufro 
safuZvlianad iqnas dadgenili mindvris sagazafxulo 
samuSaoebi, agreTve racionalurad ganlagdes sasof-
lo-sameurneo kulturebi, romlebic gansxvavdebian 
siTbos moTxovnilebis mixedviT. 

 
 

11.3. tyis klimati 
 

tye gansakuTrebul gavlenas axdens mikroklimatis 
formirebaze. igi aregulirebs meteorologiuri ele-
mentebis msvlelobas. mzis sxivur energias mcenareebi 
STanTqavs da tyis qveS niadagis zedapiri miiRebs mxo-
lod im energiis nawils, rac mis zedapirsa da qveda 
Sreebs aTbobs, xolo mzis Casvlis Semdeg zedapiri Tan-
daTan gamoasxivebs siTbos, ris gamoc temperaturis am-
plituda umniSvneloa. niadagis moSiSvlebul adgilze 
temperaturis amplituda didia. tye da mindorsacavi 
tyis zoli amcirebs qaris mavne moqmedebas, ucvlis mas 
mimarTulebas da siCqares. gabatonebuli qarebis mxri-
dan sasurvelia gaSendes xeebi, romlebic Seqmian tyis 
masivs, rac xels Seuwyobs mocemuli teritoriis mik-
roklimaturi pirobebis gaumjobesebas.  

tyis gavlena klimatze icvleba jiSTa mixedviT, 
tyis sixSiris Semcirebis SemTxvevaSi mniSvnelovani 
RonisZiebaa eroziul niadagebze tyis gaSeneba. tye 
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wylis maragis wyaroa. misi mniSvneloba SemdegSi mdgo-
mareobs: 
a) tye niadagis zedapirs Crdilavs. wvimis, Tovlisa 

da sxva saxis atmosferuli naleqis nawils uSvebs 
niadagSi, adidebs haeris tenianobas, rac dadebiTi 
movlenaa. tyeSi Tovlis saburveli TandaTan dneba 
da mis mTel marags niadagi iTvisebs, rac mcenaris 
normaluri vegetaciisaTvis optimalur pirobebs 
qmnis. 

b) tye qars mimarTulebas ucvlis, amcirebs mis siCqa-
res da amiT icavs niadagsa da mcenares gamoSrobi-
sagan. 

g)   tyisqveSa niadagi organuli narCenebis daSlis Se-
degad sxva niadagebisagan maRali fizikur-qimiuri 
TvisebebiT gansxvavdeba, is kargad iTvisebs atmos-
ferul naleqebs, didi siTbogamtarianoba da siT-
botevadoba axasiaTebs, rac mcenaris zrda-ganvi-
TarebisaTvis xelsayrel pirobebs qmnis. 
tyis gakafvis Sedegad Zlierdeba eroziuli proce-

sebi, gansakuTrebiT daserilreliefian, mTagorian ad-
gilebSi. niadagis zedapirsa da mimdebare haeris SreSi 
temperatura didad cvalebadobs, izdeba misi ampli-
tuda. 

mecnierebaSi klimatze tyis gavlenis sakiTxi dais-
va tyis araswori eqsploataciis Sedegad klimatis Sec-
vlis, atmosferuli naleqebisa da amasTan dakavSire-
biT wylis resursebis Semcirebis, moSiSvlebul adgi-
lebze mtvris, qarbuqis, wyaldidobis, Tovlis zvavebi-
sa da sxva mavne movlenebis gamo, rac adamiansa da sa-
xalxo meurneobas did zians ayenebs. 

tyis gavlena mikroklimatze ZiriTadad misi radia-
ciuli da Termuli reJimiT ganisazRvreba. tyis Ter-
muli reJimi damokidebulia tyis farTobis sidideze, 
mcenareebis jiSobriv Semadgenlobaze da sxva. 
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mcenareebis jiSzea damokidebuli foTlebis mier 
siTbos STanTqmis unarianoba.  

niadagis mcenareuli safari adgilobrivi mikrok-
limatis formirebaSi did rols asrulebs. is amcirebs 
meteorologiuri elementebis cvalebadobas aramar-
to mis qveS arsebul niadagze, aramed ganapira adgi-
lebzec, sakmaod didi radiusiT. 

makro- da mikro klimatis dadebiTi Tvisebaa maTi 
moqmedebis sferoSi meteorologiuri elementebis 
normaluri 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, wiwvianTan 
SedarebiT, met radiacias atarebs (naZvis xSiri tye 0.7-
1.0%). radiaciis gatarebis dros mzis radiaciis speq-
truli Semadgenloba icvleba. 

dRe-Ramis ganmavlobaSi tyeSi zogjer xdeba maqsi-
maluri temperaturis vadis gadanacvleba, vinaidan 
mzis sxivebis moqmedebas tye amcirebs. tye, Ria adgil-
Tan SedarebiT Zlier amcirebs niadagis zedapiris tem-
peraturis cvalebadobas (30-40%-iT). 

tye sagrZnob gavlenas axdens niadagis siRrmis tem-
peraturaze. zafxulobiT tyis qveS niadagis tempera-
tura ufro dabalia, Ria adgilTan SedarebiT, zamTar-

Si piriqiT 0.5°-iT metia. 
tyeSi fardobiTi tenis dinamika damokidebulia ni-

adagis da mcenaris mwvane nawilebisagan aorTqlebis 
intensiobaze. tyeSi absoluturi da fardobiTi tenia-
noba yovelTvis metia. dRe-RameSi saSualod tyeSi te-
nianoba 1-dan 10%-mdea. 
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Tavi XII 

 

amindi 
 

12.1. haeris masebi da maTi formireba 
 

troposferoSi yovelTvis arsebobs haeris sxvadas-
xva masebi, romlebsac milionobiT kvadratuli kilo-
metrebi uWiravT da erTmaneTisagan gansxvavdebian 
sxvadasxva TvisebebiT: temperaturiT, tenianobiT, 
RrublianobiT, mtvris SemcvelobiT da a.S. magaliTad, 
haeris masa, romelic imyofeba udabno saharis Tavze 
xasiaTdeba ufro maRali temperaturiT, vidre is hae-
ris masa, romelic mdebareobs imave paralelze atlan-
tikis okeaneze. garda amisa, atlantikis okeanis zeda-
pirze mdebare haeris masis tenianoba ufro maRali iq-
neba, vidre udabnoSi da bolos, okeanis Tavze mdebare 
haeris masis mtvris Semcveloba SedarebiT mcire iqne-
ba, vidre saharis haeris. aseTi fizikuri Tvisebebis ha-
eris masas, romelic formirdeba udabnos pirobebSi, 
uwodeben kontinentur haeris masas, xolo okeaneebis 
zedapirze formirebul haeris masas zRvis haeris ma-
sas, radgan misi fizikuri pirobebi sapirispirod gan-
sxvavdeba kontinenturi haeris masis pirobebisagan.  

dedamiwis zedapiri araerTgvarovania, metnaklebi 
raodenobiT gvxvdeba: qviSa, wyali, sxvadasxva saxis nia-
dagi, amitom maTTan mimdebare haeris fenebsac gaaCniaT 
erTmaneTisgan gansxvavebuli fizikuri Tvisebebi, e.i. 
haeris masis Tviseba ganisazRvreba im raionis Tavisebu-
rebebiT, sadac igi formirdeba. saerTod, haeris masebi 
formirdebian geografiul raionebSi da maTi tipebis 
saxelebic im geografiul adgilmdebareobas emTxveva, 
sadac isini warmoiqmnebian: 1. arqtikuli haeri; 2. zomie-
ri haeri; 3. tropikuli haeri; 4. ekvatoruli haeri. maTi 
formireba warmoebs Semdeg geografiul raionebSi: 
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1. arqtikuli haeris masebis formireba ZiriTadad 

mimdinereobs 70°-ian ganedebze, CrdiloeTiT, 
e.i. im areebSi, sadac yinulisa da Tovlis safa-
ri dominirebs; 

2. zomieri haeris masebi formirdebian zomieri 
ganedebis xmeleTsa da okeaneebis zedapirze; 

3. tropikuli haeris masebis formirebas adgili 

aqvs subtropikuli maqsimumebis areebSi (30-40°-
is ganedebze); 

4. ekvatoruli haeris masebi formirdebian ekva-

toris gaswvriv 10° ganedamde. 
haeris masebi dedamiwis garSemo ganuwyvetel moZ-

raobaSia, e.i. erTi raionidan gadadis meore raionSi. 
maT aseT moZraobas, atmosferos saerTo cirkulacias 
uwodeben (ix. qveTavi 8.1., nax. 8.1.2.). haeris masebis ase-
Ti gadaadgilebis dros, rogorc ki Seicvleba niadagis 
zedapiris safari, maSinve icvleba haeris masis fiziku-
ri Tvisebebi. magaliTad, rodesac kontinenturi hae-
ris masa gadaadgildeba okeanis zedapirze, igi gadas-
cems Tavis siTbos nawils wyals da Sesabamisad mcirde-
ba masis temperatura. igi mdidrdeba wylis orTqliT 
da matulobs tenianoba. kontinenturi haeris masa 
wyalTan Serevis dros TandaTanobiT iwyebs transfor-
mirebas, e.i. kargavs masis kontinenturobis Tvisebas da 
iZens zRvis haeris masis Tvisebas, magram Tu procesi 
piriqiT mimdinareobs, maSin zRvis haeris masa xmeleT-
ze moZraobis dros iZens kontinenturi haeris masis 
Tvisebas da a.S. 

haeris masa, dedamiwis garSemo moZraobisas urTi-
erTkavSirSia sxvadasxva saxis safaris mqone zedapir-
Tan, ganuwyvetliv ganicdis transformacias, e.i. kar-
gavs Tavis Tvisebas da iZens meores, rac garkveulwi-
lad moqmedebs amindis saerTo xasiaTze. 
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12.2. frontebi. cikloni, anticikloni 
 

 sxvadasxva fizikuri Tvisebebis mqone haeris ma-
sebi, dedamiwis garSemo mudmiv moZraobaSi arian da ur-
TierTSexebisas erTmaneTSi erevian riTac warmoqmnian 
frontalur zonebs, xolo am ukanasknelis dedamiwas-
Tan gadakveTis adgils frontis xazs, anu fronts uwo-
deben. misi sisqe 10-15 km udris, zogjer 50 km. frontis 
xazze SeimCneva atmosferuli movlenebis Zalian swra-
fi cvlileba, e.i. mkveTrad icvleba atmosferos wneva, 
temperatura, Rrublianoba, tenianoba, qaris siCqare, 
mimarTuleba da sxva. arsebobs frontis ramdenime saxe: 
ZiriTadi, Tbili, civi da okluziis. 

 ZiriTad frontebs — miekuTvneba arqtikuli (an-
tarqtikuli), polaruli, tropikuli; 

 Tbili fronti — atmosferoSi urTierTmomqmedi 
haeris masebis ganmasxvavebel niSnad maTi temperatura 
iTvleba. roca Tbili haeris masa, moZraobis dros dae-
weva haeris civ masas, igi rogorc SedarebiT msubuqi da 
mSrali, iwyebs civi haeris masaze aRma svlas (srials). 
am SemTxvevaSi civi haeri adgils uTmobs Tbil haers. am 
momentSi maT gamyof xazs, romelic niadagis zedapirs 
gadakveTs, Tbil fronts uwodeben (naxazi 12.2.1.). 

Tbili haeris aRmasvlis dros (8-9 km-mde) mimdina-
reobs yvela is fizikuri procesi, rac xdeba haeris 
vertikaluri moZraobisas. magaliTad, frontalur ze-
dapirze Tbili haeri adiabaturad civdeba. es apiro-
bebs kondensaciur procesebs, Rrublebis warmoqmniT 
da naleqebis mosvliT. frontis xazis axlos dedamiwis 
gadakveTasTan warmoiqmnebian qveda iarusis wvimafena 
(Ns) Rrublebi, romlebic mcire intensivobis xan-
grZliv naleqs iZlevian. aseTi naleqis zonis sigrZe 
300-400 km-ia. am saxis naleqi metad sasargebloa sof-
lis meurneobisaTvis, radgan igi Tanabrad CaiJoneba 
niadagSi da mcenarisaTvis avsebs sasargeblo tenis ma-
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rags. Tbili haeris TandaTanobiT Semdgomi aRmasvlis 
dros adgili aqvs maRalfena Rrublebis warmoqmnas, 
romlebic zafxulobiT wvimis saxiT iZlevian naleqs, 
xolo zamTarSi naleqi modis Tovlis saxiT. haeris Sem-
dgomi aRmasvlis dros warmoiqmnebian fraTa fena (Cs) 
da frTa (Ci) Rrublebi, saidanac naleqebi ar modis.  

 

  
 

nax. 12.2.1. Tbili frontis sqema 
 

 
civi fronti — civi haeris masa ufro mZime da 

mkvrivia, amave dros ufro swrafad moZraobs, vidre 
Tbili haeris masa, misi siCqarea 40-50 km/sT. igi SeiWre-
ba Tbil haerSi soliseburad, aiZulebs mas ukan daixi-
os da ikavebs mis adgils. maT gamyof xazs, romelic nia-
dagis zedapirs gadakveTs civ fronts uwodeben (naxazi 
12.2.2.). 
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nax. 12.2.2. civi frontis sqema 
 

civi haeris masis swrafad SeWra Tbil haerSi iwvevs 
am ukanasknelis didi siCqariT zeviT gandevnas, rasac 
Tan sdevs swrafi da intensiuri kondensaciuri proce-
sebis mimdinareoba. am dros warmoiqmneba grovawvimis 
Rrublebi (Cb), saidanac miiReba TqeSi xasiaTis wvima. 
civi frontis gavlisas wlis Tbil periodSi xSirad ad-
gili aqvs elWeqsa da setyvis mosvlas. 

okluzia — am frontisaTvis damaxasiaTebelia civi 
haeris masebis metad swrafi moZraoba. es fronti war-
moiqmneba maSin, rodesac erTi civi haeris masa moZrao-
bisas daeweva meore civi haeris masas da moxdeba maTi 
frontis xazebis gaerTianeba. civi haeris masebi erTma-
neTSi Seerevian, rac gamoiwvevs Tbili haeris masebis 
maRla swrafad gandevnas da grovawvima (Cb) Rrublebi-
sa da elWeqis warmoqmnas. frontis xazebis aseT gaer-
Tianebas okluzia ewodeba (naxazi 12.2.3.). 
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nax. 12.2.3. okluzia 
  

atmosferos cirkulaciis saerTo sistemaSi aris 
dabali da maRali wnevis areebi, anu ciklonebi da anti-
cilonebi. ciklons uwodeben dabali wnevis ares, rome-
lic ZiriTadad SeimCneva mis centrSi, xolo periferi-
ebisaken igi TandaTan matulobs, ris gamoc qarebi pe-
riferiidan centrisaken moZraoben, saaTis isris sawi-
naaRmdego mimarTulebiT (naxazi 12.2.4.). 
 

 
nax. 12.2.4. cikloni 

 
ciklonis warmoqmnasa da ganviTarebaSi monawile-

obs ori sxvadasxva Tvisebis mqone urTierTmoqmedi ha-



 190

eris masa. amitom ciklonSi warmodgenilia civi da Tbi-
li frontebi. Tbili haeris masa, moZraobaSi aiZulebs 
haeris civ masas daixios ukan da daikavos misi adgili, 
xolo civi haeri, romelic Tbili frontis zurgs ukan 
moZraobs aiZulebs mas aiwios maRla da dauTmos adgi-
li. orive frontis aseTi talRuri moZraoba viTarde-
ba da ciklonis centrSi warmoiqmneba haeris wriuli 
moZraoba. ciklonis Semdgomi ganviTarebis dros, 
frontaluri xazebi erTdebian da iwyeben okluziis 
frontis warmoSobas, ris Sedegadac cikloni sustdeba 
da sabolood qreba. ciklonebis didi raodenoba, Ziri-
Tadad moZraobs dasavleTidan aRmosavleTisaken, Tum-
ca SesaZlebelia maTi gadaxra CrdiloeTiT an samxre-
TiT. civi frontis gavlis dros warmoiqmneba wvimag-
rova Rrublebi, saidanac miiReba TqeSi xasiaTis wvima, 
romelsac xSirad setyva axlavs. aseTi saxis naleqebi 
sazianoa soflis meurneobisaTvis.  

anticiklons uwodeben maRali wnevis ares, sadac 
wnevis maqsimumi moTavsebulia anticiklonis centrSi, 
xolo periferiebisaken igi mcirdeba. atmosferos wne-
vis aseTi ganawilebis gamo, haeris masebi anticiklonSi 
moZraoben centridan periferiisaken, saaTis isris 
moZraobis mimarTulebiT (naxazi 12.2.5.). 

 
nax. 12.2.5. anticikloni 
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anticiklonebi umTavresad erTi da imave masisagan 
Sedgeba da amitom mis centralur nawilSi ar aris 
frontebi da frontaluri zedapirebi. anticiklonebi 
nela moZraoben, an didxans Cerdebian erT adgilas. ase-
Ti anticiklonebi zafxulobiT xangrZliv gvalvebs iw-
vevs, xolo zamTrobiT — mkacr yinvebs. zafxulobiT an-
ticiklonebSi, rogorc iSviaTi movlena modis wvimebi, 
rac gamowveulia adgilobrivi warmoSobis konveqturi 
denebiT. 

 
 

12.3. amindis prognozireba 
 

amindi aris Cvens garSemo arsebuli haeris masebisa 
da masSi mimdinare fizikuri procesebis mdgomareoba 
da cvlileba. mecnieruli ganmartebiT, amindi aris me-
teorologiur elementebis: wnevis, temperaturis te-
nianobis, qarisa da sxva mniSvnelobebis codna mocemul 
adgilze 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 cva-
lebadobaSi gamovlindeba, agreTve iwvevs sasoflo-sa-
meurneo kulturebis zrda-ganviTarebis daCqarebas an 
Seferxebas, saxmeleTo, sazRvao da sahaero transpor-
tis normalur an aranormalur muSaobas. Tu winaswar 
gvecodineba sad da rodis iqneba mosalodneli, esa Tu 
is atmosferuli movlena, saSualeba mogvecema miRebu-
li iqnas yvela zomebi, amindis uaryofiTi gavlenis Ta-
vidan asacileblad. amitom soflis meurneobisaTvis 
didi praqtikuli mniSvneloba aqvs amindis mecnierul 
prognozs. 

amindis prognozi niSnavs, mosalodneli amindis xa-
siaTisa da misi cvalebadobis winaswar garkvevas. amin-
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dis prognozi SeiZleba iyos moklevadiani 1-3 dRis da 
grZelvadiani, kviris an erTi Tvis. 1-3 dRis amindis 
prognozi dgeba hidrometeorologiur centrSi. 

msoflio meteorologiur dakvirvebaTa sistemas 
Tanamgzavruli monacemebiT emsaxureba xelovnuri Ta-
namgzavrebis ori tipi: polarul-orbitaluri da geos-
tacionaluri. maTi monacemebis gamoyeneba gasuli sau-
kunis 60-70-iani wlebidan iwyeba. Tanamgzavruli teq-
nologiebis ganviTarebas uzrunvelyofs — kosmosuri 
kvlevis centri aSS-Si — NASA” da evropaSi — ”EUMET-
SAT” (meteorologiuri Tanamgzavrebi). informaciis 
miReba xdeba 5 arxiT (speqtrul diapazonSi) uwyvetad, 
rac saSualebas iZleva informaciis miRebisaTvis de-
damiwis zedapirze da atmosferoSi mimdinare meteo-
rologiuri movlenebis Sesaxeb. dadgenilia, rom erT 
meteorologiur Tanamgzavrs, erTi brunvis Sedegad 
SeuZlia mogvawodos iseTi informaciebi, meteorolo-
giuri elementebis cvlilebebis Sesaxeb, romelic moi-
cavs dedamiwis TiTqmis mTel zedapirs. Tanamgzavri-
dan miRebuli fotosuraTebiT, xdeba ciklonebisa da 
anticiklonebis adgilmdebareobisa da siCqaris gan-
sazRvra. Tanamgzavrebze arsebuli radiolokaciuri 
sistemebi aRmoaCenen atmosferul frontebs da akvir-
debian maT moZraobas. “radioTvals” SeuZlia gadmos-
ces signalebi naleqebis mosvlis intensivobis Sesaxeb. 

mosalodneli amindis prognozisaTvis gamoiyeneba 
hidrodinamiuri anu ricxviTi meTodi. ricxviTi prog-
nozis rTuli gantolebebis gadawyveta, romelSic ga-
moiyeneba TiTqmis yvela meteorologiuri informacia, 
SesaZlebelia kompiuteruli uzrunvelyofiT.  

amindis winaswarmetyvelebisaTvis, mniSvnelovania 
sinoptikuri rukebis Sedgena. sinoptikuri analiziT ga-
movlindeba, ra mimarTulebis traeqtoriiT imoZraveben 
bariuli sistemebi da rogor aminds ganapirobeben. 
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grZelvadiani prognozis micemisaTvis ganxiluli 
unda iqnas xangrZlivi periodisaTvis haeris masebisa 
da bariuli sistemebis SesaZlebeli uamravi SemTxveva. 
didi yuradReba eqceva, agreTve mzis aqtivobis ryevas, 
radgan mzis aqtivobis amplituda garkveulwilad moq-
medebs atmosferos cirkulaciur procesebze da Sesa-
bamisad amindis pirobebis formirebazec. 

amindis pirobebis Seswavlam dReisaTvis globalu-
ri xasiaTi miiRo. amis damadasturebelia, saerTaSori-
so meteorologiur organizaciasTan msoflio amindis 
samsaxuris Seqmna, romlis mizania amindze dakvirvebis 
srulyofa, amindis prognozis gaumjobeseba da meteo-
rologiuri informaciis Sekrebisa da gacvlis daCqa-
reba msoflios qveynebs Soris. 
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Tavi XIII 

 

ZiriTadi sasoflo sameurneo kulturebis 

agrometeorologiuri pirobebisadmi  

moTxovnileba 
 

sasoflo-sameurneo kulturebis warmoebis pro-
cesSi mniSvnelovania maTi garemo faqtorebisadmi 
moTxovnilebis gaTvaliswineba. e.i. unda vicodeT mo-
cemuli kulturebis biologiuri Tavisebureba da maTi 
reaqcia mTavar elementebze (siTboze, sinaTleze da 
tenze). 

mcenaris reaqcia garemo pirobebisadmi dakavSire-
bulia biologiuri procesiT — zrdiT da ganviTare-
biT. 

zrda — aris mcenareTa organizmSi iseTi cvlilebe-
bis procesi, romlis Sedegad mimdinareobs mcenareebis 
calkeuli organoebis zomisa da wonis gadideba, xolo 
ganviTareba — raodenobriv cvlilebaTa Sinagani pro-
cesi, romelic warmoebs mcenareebSi Teslis daTesvi-
dan axali mosavlis Teslis momwifebamde. 

zrda da ganviTareba ar SeiZleba erTmaneTisagan 
ganvacalkavoT. organizmSi orive procesi mimdinare-
obs erTdroulad, erTi da igive garemo pirobebis 
dros. erTi da igive garemo pirobebi SeiZleba iyos 
xelsayreli zrdisaTvis da araxelsayreli ganviTare-
bisaTvis an piriqiT. amitom Seqmnili da mosalodneli 
agrometeorologiuri pirobebis analizisaTvis saWi-
roa vicodeT konkretuli sasoflo-sameurneo kultu-
rebis moTxovnileba am pirobebisadmi. 
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13.1. marcvleuli kulturebi 
 

saSemodgomo xorbali — maRali agroteqnikis piro-
bebSi iZleva 3-4 t/ha da met mosavals. misi Tavisebure-
baa, gadaitanos SedarebiT dabali temperatura zam-
Tris periodSi. amitom mis Tesvas awarmoeben Semodgo-
maze. misi Tesvis optimalur temperaturas warmoad-

gens 14-17°. igi vegetaciis ganaxlebas iwyebs gazafxul-

ze, haeris saSualo dRe-Ramuri temperaturis 5°-s ze-

viT gadasvlidan. aqtiuri zrda mimdinareobs 10-15°-ze, 

xolo -16, -18°-ze kultura iRupeba. 20 sm Tovlis sa-

burvelis qveS uZlebs -25, -30° temperaturebs. gazaf-
xulis (maisis) naleqebi aZliereben aRniSnuli kultu-
ris vegetatiuri masis zrdas da karg pirobebs qmnian 
axali ylortebis amoRebisaTvis, xolo marcvlebis 
momwifebis periodSi naleqebs naklebad moiTxovs. sa-
vegetacio periodi 260-300 dRes Seadgens. 

saSemodgomo Wvavi — farTod aris gavrcelebuli 
evropaSi. mas gaaCnia yinvagamZleobis da Semodgoma-
zamTris niadagis tenis maragis gamoyenebis kargi una-
ri. vegetaciis ganaxlebas iwyebs haeris temperaturis 

5°-ze gadasvlis Semdeg. misi vegetaciis xangrZlivoba 
(zamTris periodis gamoklebiT) Seadgens daaxloebiT 

140-180 dRes, romlis periodSi 10°-s zeviT temperatu-

ris jami grovdeba 1600-1900°. tenis mimarT SedarebiT 
naklebad momTxovnia (ufro metad saWiroebs Semodgo-
maze). igi mgrZnobiarea sinaTlisa da dRis xangrZlivo-
bis mimarT. sinaTlis nakleboba iwvevs mcenareebis Ca-
wolas. saSemodgomo xorbalTan SedarebiT igi 8-10 
dRiT adre mwifdeba. 

sagazafxulo xorbali — iTeseba adre gazafxulze 
da niadagis sakmao tenianobis SemTxvevaSi, aRmocende-

ba 6 dRis Semdeg, 4° temperaturis pirobebSi. misi vege-
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taciis yvelaze xelsayrel agrometeorologiur piro-
bebs warmoadgens haeris saSualo dRe-Ramuri tempera-

tura 15-20°. Tesvidan momwifebamde saWiroebs 90-120 

dRes da 10°-s zeviT temperaturis jams 1700-1900° da 
mets. mowifebis fazaSi Tu cxeli da mSrali amindebia, 
marcvlebi normalurad ar yalibdeba, gamodis fSute. 
tenis siWarbis da dabali temperaturis pirobebSi aR-
moceneba Wianurdeba. 

sagazafxulo qeri — Tesaven sxvadasxva klimatur 
pirobebSi. mTian da maRalmTian pirobebSi warmatebiT 
viTardeba 2500-3000 m simaRleze zR. donidan. axasia-
Tebs mokle vegetaciis periodi 98-95 dRe. aRmocendeba 

8-10°, 17-12 dRis Semdeg. savegetacio periodSi 10°-s ze-

viT 1000-1100° temperaturis jams moiTxovs. SedarebiT 
ukeT egueba niadagSi tenis naklebobas, vidre sagazaf-
xulo xorbali. 

Svria — savegetacio periodis xangrZlivoba Sead-
gens 95-120 dRes, gazafxulis wayinvebs iolad, dauzia-
neblad itans. xangrZlivi maRali temperaturebi mar-
cvlebis formirebis periodSi ar aris xelsayreli. 
gansakuTrebiT tens saWiroebs dabuCqebidan daTavTa-
vebamde periodSi. naleqebis nakleboba am periodSi iw-
vevs Svriis mosavlis Zlier Semcirebas. 

simindi — siTbos moyvaruli kulturaa. simwifis mi-
xedviT arCeven sxvadasxva jiSebs, romelTa Soris vege-
taciis xangrZlivoba Seadgens 2 Tves da mets. simindis 
Tesvis optimalur vadad iTvleba haeris saSualo tem-

peraturis gadasvla 10°-s zeviT. aRniSnul temperatu-
raze ufro adre daTesva iwvevs aRmocenebis Zlier ga-
Wianurebas, ramac SeiZleba gamoiwvios Teslebis nia-
dagSi Calpoba, agreTve aRmonacenis wayinvebiT dazia-
neba. ar aris rekomendebuli gvian Tesvac, radgan zogi-
erT raionSi igi SeiZleba daemTxves gvalvebis peri-
ods, sadac aRmocenebis procenti Zalze umniSvnelo 
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iqneba. gazafxulze haeris saSualo dRe-Ramuri tempe-

raturis 10°-s zeviT gadasvlis TariRamde, Tu naleqe-
bis raodenoba aRiniSna 10-30 mm, xolo temperaturis 

jami 80-100°, maSin aseTi pirobebi warmoadgens simindis 
Tesvis optimalur vadas.  

savegetacio periodSi simindis saadreo jiSebi mo-

iTxovs haeris saSualo dRe-Ramuri temperaturis 10°-s 

zeviT gadasvlidan 1700° temperaturis jams, saSualo 

mwifadi 2200°, xolo sagviano 2800° da mets. marcvlebis 
formirebis periodSi xelsayrelia saSualo dRe-Ramu-

ri haeris temperatura 20-24° da niadagis 0.5 m 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 au-
aresebs fesvTa sistemis haeraciis pirobebs, amcirebs 
simindis nazards. ufro araxelsayrelia niadagis War-
bi tenianoba haeris dabali temperaturis dros. Semod-
gomis wayinvebi damRupvelad moqmedebs simindis mar-
cvlebis mosavalze. 

fetvi — gamoirCeva siTbosadmi maRali moTxovni-
lebiT da gvalvagamZleobiT. erTwliani mcenarea, Tes-

lis aRmocenebas iwyebs 8-10°-ze. ufro dabal tempera-
turaze aRmoceneba Wianurdeba da niadagSi didixniT 
dayovnebisas lpeba. jiSebze damokidebuli fetvis sa-
vegetacio periodis xangrZlivobaa 80-120 dRe. siTbo-

sadmi moTxovnileba meryeobs 1600-2300°. saadreo jiSe-

bi moiTxovs 1000-1500°, SedarebiT ukeT itans maRal 

temperaturebs (35-40°), ver itans mcire wayinvebsac ki 
(-1, -3). 

wiwibura — ZiriTadad zomier klimatur pirobebSi 
mohyavT. axasiaTebs mokle savegetacio periodi. saad-

reo jiSebi mwifdeba 60 dReSi 10°-is zeviT temperatu-
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ris jamis 1000-1200°-ze, xolo gvianmwifadi jiSebi 

mwifdeba 80-90 dReSi temperaturis jamis 1300-1500° pi-
robebSi. niadagis tenianobaze didi moTxovnilebis ga-
mo, gvalvian raionebSi wiwibura ar mohyavT. igi 

mgrZnobiarea wayinvebisadmi. gazafxulze haeris -2 -3° 
masze damRupvelad moqmedebs. amitom mas Tesaven Seda-

rebiT gvian, rodesac niadagis temperatura 14-15°-s mi-
aRwevs da wayinvebi Sewydeba. xelsayrelia daaxloebiT 

20° haeris temperatura. 
brinji — erTwliani kulturuli mcenarea. savege-

tacio periodis xangrZlivoba jiSebis mixedviT Sead-

gens 100-150 dRes. aRmocenebisaTvis saWiroebs 10-13° 
temperaturas. kargad uZlebs 35-40°, xolo ziandeba 0°-
mde temperaturis Semcirebisas. misi 10°-s zeviT tempe-

raturis jamis moTxovnileba meryeobs 2000-4000°. op-

timalur temperaturas warmoadgens 20-25°. brinji te-
nis moyvarulia, amitom saWiroa misi morwyva ise, rom 
naTesebi wyalSi unda idgnen aRmocenebidan rZisebr 
simwifemde. naTesebs wylisgan anTavisufleben mosav-
lis aRebamde. aRniSnuli kultura moyavT iseT adgi-
lebSi, sadac savegetacio periodSi naleqebis raode-
noba 1000 mm da metia. igi did moTxovnas uyenebs, gana-
Tebas da haeris maRal temperaturas. 

 
 

13.2. bostneuli kulturebi 
 

bostneuli kulturebi siTbos moTxovnilebisadmi 
SeiZleba davyoT or mkveTrad gamoxatul jgufad: 

1. siTbos moyvaruli kulturebi, romlebsac ar 
aqvT unari dauzianeblad gadaitanos wayinvebis 

moqmedeba da cudad viTardebian 15°-ze dabali 
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temperaturis dros (kitri, gogra, pomidori da 
sxva); 

2. sicivis amtani an naklebad siTbos momTxovni, 
romlebic warmatebiT viTardebian ufro dabal 
temperaturaze (kombosto, stafilo, sufris 
Warxali, xaxvi, boloki, Tvis boloki, Talgamu-
ra, barda da sxva). 

tenisadmi metad momTxovnia: kombosto, Talgamura, 
xaxvi, niori, stafilo, sufris Warxali; 

naklebad momTxovnia: pomidori, gogra, nesvi, da 
kitri, Tumca es kulturebi ganviTarebis zogierT pe-
riodSi mwvaved reagireben tenis naklebobaze niadagSi 
da amcireben mosavals. 

TeTrTaviani kombosto — misi savegetacio periodi 
meryeobs 100 dRidan (saadreo jiSisaTvis) 200 dRemde 

(sagviano jiSisaTvis). 10°-s zeviT temperaturaTa jami 

saadreo jiSisaTvis saWiroa 1100-1300°, sagvianosaTvis 

1400-1600° da meti. zrda-ganviTarebis optimaluri 

temperaturaa 15-17°. kombosto -6, -7°-mde wayinvebs 
itans dauzianeblad. teqnikur simwifeSi misi yinvagam-

Zleoba matulobs da Semodgomaze -8° ar warmoadgens 
saSiSroebas. vegetaciis periodSi tenis nakleboba iw-
vevs kombostos kulturis dakninebas. niadagis maRali 
tenianoba saWiroa CiTilebis Ria gruntSi gadargvis 
Semdeg. igi ekuTvnis grZeli dRis mcenareebs amitom 
esaWiroeba xangrZlivad da kargad ganaTeba. 

yvavilovani kombosto — erTwliani kulturaa, misi 
moyvana TiTqmis yvelganaa SesaZlebeli. maRali tempe-
raturebi araxelsayrelia misi ganviTarebisaTvis, did 

moTxovnas uyenebs niadagis tens. igi ar ziandeba -5° 
temperaturaze. savegetacio periodSi temperaturaTa 

jams moiTxovs 1000-1200°. igi sinaTlis moyvarulia, 
daCrdilva gansakuTrebiT misi ganviTarebis pirvel 
periodSi uaryofiTad moqmedebs mosavalze. 
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stafilo _ misi aRmoceneba xdeba 3-4° temperatu-

raze. 8°-ze aRmocendeba 20 dRis Semdeg, 11°-s dros 16 

dRis Semdeg, xolo 18°-ze 8 dReSi. stafilos miwiszeda 
da miwisqveSa nawilebis ganviTarebis optimalur tem-

peraturas warmoadgens 16-18°. savegetacio periodis 
xangrZlivoba damokidebulia jiSebze da Seadgens 100-

130 dRes. -8, -9° dabal temperaturaze igi iRupeba. nia-
dagidan amoRebuli stafilos Zirnayofebi ziandeba -

1°-mde temperaturis dros. stafilo tenisadmi moT-
xovnilebas inarCunebs savegetacio periodis mTel man-
Zilze. Warbi tenianobis SemTxvevaSi Zirnayofebi SeiZ-
leba daskdes, rac amcirebs mosavlis xarisxs. 

sufris Warxali — ZiriTadad iTeseba Ria gruntSi, 
magram SesaZlebelia misi gadargva CiTilebiTac. aRmo-

cendeba 4° temperaturaze 20-22 dReSi, 10°-ze aRmocen-
deba 8-12 dReSi niadagis sakmao tenianobisas. ziandeba 

-4, -5° da ufro dabal temperaturaze. normalurad vi-

Tardeba 14-16° temperaturaze. gvalvian raionebSi 
morwyvis gareSe sufris Warxals unviTardeba uxeSi 
Zirnayofi da iZenas momwaro gemos. 

Tvis boloki — savegetacio periodis xangrZlivoba 
Seadgens 20-50 dRes. Teslis aRmoceneba mimdinareobs 

2-3°temperaturaze da dauzianeblad itans wayinvebs -4, 

-5°. kargi Zirnayofebi unviTardeba 12-14°temperatu-
raze. maRali temperatura da tenis nakleboba amcirebs 
mosavals da auaresebs mis xarisxs, aseT pirobebSi Zir-
nayofebi fSute da uxeSia. niadagis Warbi teni iwvevs 
Zirnayofebis daxeTqvas. misTvis xelsayrelia zomie-
rad Tbili da teniani amindis pirobebi. 

Talgami — sicivis amtania, aRmocendeba 1-2° tempe-
raturaze, xolo aRmonaceni warmatebiT viTardeba 6-

8°. normaluri ganviTarebisaTvis xelsayrelia 13-15° 
temperatura, savegetacio periodis xangrZlivobaa 60-
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90 dRe. dauzianeblad SeuZlia gadaitanos -1, -3° wayin-
vebi. mosavali unda aviRoT intensiuri wayinvebis daw-
yebamde. 

niaxuri — igi sicivis amtan kulturebs ekuTvnis. 
axasiaTebs mokle savegetacio periodi (90-110 dRe), 

normalurad viTardeba 14-16° temperaturaze. niadagSi 
tenis naklebobisas aCerebs zrdas, igive xdeba Warbi 

tenis SemTxvevaSi, uZleben -7, -8° wayinvebs. 
xaxvi — aRmocenebisaTvis minimaluri temperaturaa 

2-4°, optimaluri 16-20°. maRali temperaturebi (35-40°) 
damakninebelia xaxvisaTvis, gansakuTrebiT niadagSi 
tenis simciris dros. gansakuTrebul moTxovnas uye-
nebs niadagis tens. gvalvebis SemTxvevaSi sustad vi-
Tardebian. foTlebis boloebis dazianeba aRiniSneba -

3, -4° temperaturaze. 
kitri — miekuTvneba siTbos Zlier moyvarul mcena-

reTa jgufs. Teslis aRmocenebisaTvis saWiroa 12-14°, 
Tumca aRniSnuli temperaturebis dros aRmoceneba Wi-
anurdeba 15 dRemde da SesaZlebelia niadagSi Warbi te-
nis SemTxvevaSi Tesli Calpes. optimaluri temperatu-

raa (aRmocenebis) 25-28°, am temperaturebze Tesli aR-
mocendeba 5-3 dReSi. savegetacio periodis xangrZlio-

ba 60-90 dRea. 10°-s zeviT temperaturaTa jami saWiroa 

1800-2000°. haeris temperaturis Semcireba 0°-is qveviT 
damRupvelad moqmedebs mcenareebze. 

pomidori — aRmocenebas iwyebs 14-15° temperatura-

ze. misi ganviTarebis optimaluri temperaturaa 20-24°, 
mcenareebi 15°-ze dabla wyveten yvavilobas. pamidoris 
nayofis sruli momwifebisaTvis saWiroa aqtiur tempe-

raturaTa jami 10°-is zeviT 1600-1800° da meti. wayinve-

bi -1° mcenarisaTvis damRupvelia. pomidoris kultu-
ras Ria gruntSi rgaven CiTilebis saxiT, wayinvebis 
Sewyvetis Semdeg. niadagis tens gansakuTrebul moT-
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xovnas ar uyenebs, mxolod moiTxovs stabilur haeris 
SefardebiT tenianobas (60-70%). sinaTles gansakuTre-
bul moTxovnas uyenebs, cudad ganaTebul farTobebze 
ar iZleva maRal da xarisxovan mosavals. 

sazamTro, gogra, nesvi — aRniSnuli kulturebi 
siTbosadmi gansakuTrebuli momTxovni arian. gogris 

aRmocenebisaTvis minimaluri temperaturaa 12-13°, xo-

lo sazamTrosa da nesvisaTvis 15-17°. savegetacio pe-
riodSi gogris normaluri zrda-ganviTarebisaTvis 

optimaluria 22-24°, xolo sazamTrosa da nesvisaTvis 

26-28°. wayinvebi 0°-is qveviT maTTvis damRupvelia. mo-
cemuli kulturebi xasiaTdebian gvalvagamZleobiT da 
tenisadmi zomieri moTxovnilebiT. 

 
 

13.3. Zirxvena da tubera kulturebi 
 

hibriduli Talgamura, kuuziku — sicivis amtania, 

misi Tesli aRmocendeba 2-3°. mozardi mcenareebi itanen 

-8, -9° temperaturebs. 10°-s zeviT temperaturaTa jams 

moiTxovs 1000-1200°. savegetacio periodis xangrZlivo-
baa 120-140 dRe. Zirxvenebis normaluri zrdisaTvis 
xelsayrelia haeris saSualo dRe-Ramuri temperatura 

12-14°. maRali temperaturebi (28-30°), Zirxvenebis in-
tensiuri formirebis periodSi, gansakuTrebiT niadag-
Si tenis naklebobisas, mkveTrad amcirebs mosavals. 
mTiani da maRalmTiani zonis pirobebSi, saTanado agro-
teqnikis Catarebisas iZleva maRal mosavals (13-15 t/ha). 

Saqris Warxali — orwliani, zomierad siTbosa da te-
nis moyvarulia. savegetacio periodis xangrZlivobaa 
150-180 dRe. tenis sakmao raodenobis pirobebSi, haeris 

saSualo dRe-Ramuri temperaturis 5°-ze aRmocendeba 

20-25 dReSi. 10°-ze 10-12 dReSi, xolo 15-20°-ze 7-5 dRe-
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Si. 10°-is zeviT aqtiur temperaturaTa jams, jiSebis mi-

xedviT moiTxovs 2200-2700°. igi itans -6,-7°-mde wayin-
vebs. niadagidan amoRebuli Warxlis Zirxvenebi SeiZle-

ba daziandes yinvebisagan -1.5, -2°-ze. normaluri zrdi-

saTvis optimaluria 20° haeris temperatura.  
Saqris Warxali gansakuTrebiT vegetaciis meore pe-

riodSi, did moTxovnilebas iCens sinaTlisadmi. naTe-
li, mziani amindebi xelsayrelia Zirxvenebis zrdisa da 
Saqris dagrovebisaTvis. moRrubluli da wvimiani amin-
debi amcirebs mosavals da mis xarisxs. 

Talgamura — kargad izrdeba zomierad Tbil klima-

tur pirobebSi, Teslebi gaRivebas iwyebs 2-3°. aRmoce-

nebisaTvis optimaluri temperaturaa 13-14°. aRniSnu-
li kultura gansakuTrebul siTbos ar moiTxovs. save-

getacio periodi xanmoklea 100-120 dRe. 10°-s zeviT 

temperaturis jams moiTxovs 1000-1200°. mozrdili 

mcenareebi itanen -6, -8° temperaturas. niadagSi tenia-
nobis simciris SemTxvevaSi Zirnayofebi wvrili da uxe-
Sia. 

kartofili — mTavar moments, romelic uzrunvel-
yofs kartofilis maRali mosavlis miRebas, warmoad-
gens swori rgvis vadebis dadgena. mizanSewonilia tu-
berebis rgva Catardes niadagis 8-10 sm siRrmeze, tempe-

raturis 6-8°-s pirobebSi. haeris saSualo dRe-Ramuri 

temperaturis 10°-ze igi aRmocendeba 24-26 dReSi, 18°-
ze 15 dReSi, xolo 22°-ze 10 dReSi. kartofilis yvavi-

lobisaTvis optimaluria 26° temperatura, xolo maRa-

li temperaturebi 36-38° iwvevs yvavilebis ganviTare-
bis Sewyvetas.  

savegetacio periodi meryeobs jiSebis mixedviT da 
Seadgens 140-180 dRes, saadreo jiSebis 80-90 dRes. aq-

tiur temperaturaTa jams 10°-s zeviT jiSebis mixed-
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viT moiTxovs 1500-2800°. maRali temperaturebi karto-
filis tuberebis warmoqmnis periodSi iwvevs mis gadag-

varebas. -2,-3° wayinvebi iwvevs mis daRupvas. niadagis 
tenianobas uyenebs zomier moTxovnilebas. uaryofi-
Tad moqmedebs mosavalze xangrZlivi wvimebi da niada-
gis tenis siWarbe. tuberebis warmoqmnis periodSi kar-
tofili moiTxovs ganaTebas. 

 
 

13.4. parkosani kulturebi 
 

lobio — siTbosadmi momTxovnia, Teslis aRmocene-

bis minimaluri temperaturebia 8-10°. aRmonaceni Zal-
ze mgrZnobiarea wayinvebisadmi, temperaturis daweva 

0°-is qvemoT daRupvelia. misi vegetaciis periodis xan-
grZlivoba meryeobs jiSebis mixedviT da Seadgens 80-

130 dRes da mets. 10°-s zeviT temperaturis jami Sead-

gens 1400-3000°-mde. lobios mcenareze uaryofiTad 
moqmedebs nestiani civi amindi da niadagis Warbi teni. 
xangrZliv gvalvebs ver itans gansakuTrebiT yvavilo-
bis periodSi. 

barda — siTbos zomierad momTxovnia. aRmocenebas 

iwyebs 2-3° temperaturaze. savegetacio periodis xan-
grZlivoba jiSebis mixedviT meryeobs 60-130 dRemde, 
aseve jiSebis mixedviT aqtiur temperaturaTa jams mo-

iTxovs 10°-is zeviT 1300-2500°. mozrdili mcenareebi 

itanen -7,-9° wayinvebs. 
soia — misi warmoeba SeiZleba Tbil da tenian klima-

tur pirobebSi. aRmoceneba iwyeba 8-10°. optimaluri 

temperaturaa 22-23°. savegetacio periodis xangrZli-
voba meryeobs 100-150 dRemde. aqtiur temperaturaTa 

jams 10°-is zeviT moiTxovs 2500-3000° da mets. aqtiuri 
vegetaciis periodSi mniSvnelovania naleqebi (ivnisi-
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agvisto, 200-300 mm). soia sinaTlis mimarT mgrZnobia-

rea. SeiZleba daziandes -4, -5° temperaturaze. 
cercvi — siTbos zomierad momTxovnia. aRmocenebas 

iwyebs 3-4°. yvavilobisas optimaluria 18-20° tempera-

tura. temperaturis 8°-ze aRmocendeba 16-17 dReSi, 

20°-ze 7 dReSi. savegetacio periodis xangrZlivoba da-
mokidebulia mis jiSebze da icvleba 90-140 dRemde. te-

nis zomierad momTxovnia. aRmonaceni itans -3,-4° wayin-
vebs. aRniSnuli kultura sinaTlis moyvarulia, daC-
rdilul adgilebSi misi warmoeba ar iZleva damakmayo-
filebel Sedegebs — mcirdeba mosavali. 

 
 
13.5. zeTovani da eTerzeTovani kulturebi 

 

mzesumzira — Teslis gaRivebas iwyebs 4-6° tempera-

turaze. 15-20°-ze Tesli aRmocendeba 6-10 dReSi. save-
getacio periodis xangrZlivoba Seadgens 130-160 dRes. 

mcenareze 30°-s zeviT temperatura uaryofiTad moqme-
debs. simwifisaTvis moiTxovs temperaturaTa jams 

2000°, xolo naleqebs 240 mm. haeris temperaturis 0°-is 
qveviT dawevisas, saWiroa saTanado RonisZiebebis mi-
Reba yvavilebis wayinvebisagan gadasarCenad. 

gerani — tipiuri tropikuli da subtropikuli 

klimatis warmomadgenelia. 10°-s zeviT temperaturaTa 

jams moiTxovs 3500-4000° da mets. mocemuli tempera-
turis dros SeiZleba miviRoT mwvane masis ori mosava-
li, xolo ufro meti temperaturisas mesame arasruli 
mosavali. pirveli mosavlis miRebisaTvis saWiroa 

2100-2500°, meoresaTvis 1200-1500°. igi sinaTlis moyva-
rulia, kargad viTardeba gabneuli sxivebis SemTxveva-
Si, meti eTezeTebis dagrovebisaTvis ukeTesia mziani 
dReebi. mcenareze uaryofiT gavlenas axdens qarebi 14-
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15 m/wm da meti. aseTi qarebi azianebs foTlebs, romlis 
Sedegad mimdinareobs eTerzeTebis intensiuri aor-

Tqleba. aseve azianebs umniSvnelo wayinvebi -1, -2°. da-
savleT saqarTvelos pirobebSi gerani ar moiTxovs 
morwyvas, mxolod iSviaTad SeiZleba moirwyas, xan-
grZlivi gvalvianobisas. 

evgenolis rehani — tropikuli da subtropikuli 
zonis mcenarea. gazafxulze Ria gruntSi CiTilebis ga-
dargvisaTvis saWiroa haeris saSualo dRe-Ramuri tem-

peratura 16-18°. mozrdili mcenareebi 10-12°-ze aCere-

ben zrdas. igi warmatebiT viTardeba 10°-s zeviT aqti-

ur temperaturaTa jamis 3500° da metis dros. foTleb-

Si eTerzeTebis dagrovebisaTvis optimaluria 22-25°. 
igi -2,-3° mTlianad iRupeba. sakmaod gvalvagamZlea, ver 
itans niadagis Warbtenianobas. 

eTerzeTovani vardi — mravalwliani, xmelTaSua 
zRvis klimatis mcenarea. vegetacias iwyebs haeris tem-

peraturis 10°-s zeviT gadasvlidan. gazafxulze yvavi-

lobs, roca temperatura 15-16° miaRwevs. mSrali, mow-
mendili amindis pirobebSi yvaviloba grZeldeba 15-20 
dRe, xolo Rrublian civ amindebSi 30-45 dRe. misTvis 
mniSvnelovania sinaTlis faqtori. savegetacio peri-

odSi moiTxovs 10°-is zeviT temperaturaTa jams 3000-

3500°. aRniSnuli kultura itans -18° temperaturas. 
misTvis xelsayrelia samxreT da samxreT-dasavleTis 
ferdobebi, romlebic daculia qarebisagan. 
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13.6. sarTavi kultura 
 

bamba — siTbos da tenis moyvarulia. niadagis opti-
maluri tenianobisas naTesebi aRmocendebian haeris 

saSualo dRe-Ramuri temperaturis 13°-ze 26-30 dReSi, 

23-27°-ze 8-6 dReSi. aRmocenebidan yvavilobamde saad-

reo bambis kultura moiTxovs 10°-s zeviT aqtiur tem-

peraturaTa jams 820°-s, saSualo simwifis 920° da sag-

viano jiSis 970°. misi ganviTarebisaTvis xelsayrelia 

maRali temperaturebi 25-30°, rac Seexeba temperatu-

ris Semcirebas 15-20°-mde, aRniSnuli kultura anelebs 
zrdas da ferxdeba nayofis warmoqmna. 

bambis kultura wayinvebisagan ziandeba. niadagis 
tenianobis uzrunvelyofis pirobebSi, rac ufro xan-
grZlivia uyinvo periodi, miT didia mosavali.  

savegetacio periodi bambisaTvis sakmaod xan-
grZlivia da Seadgens 180-210 dRes. am periodSi mTeli 
fazebis gavlisaTvis moiTxovs aqtiur temperaturaTa 

jams 10°-s zeviT 3500-4000° da mets. saWiroebs ganaTe-
bas, winaaRmdeg SemTxvevaSi, mosavali mniSvnelovnad 
klebulobs da xarisxic uaresdeba. 

 
 

13.7. xil-kenkrovani kulturebi 
 

vaSli — zomieri klimatis mcenarea, siTbos nakle-
bad momTxovnia. saadreo jiSebis simwifisaTvis sruli-
ad sakmarisia uyinvo periodis xangrZlivoba 125-150 
dRe, xoli sagviano jiSebisaTvis 150-185 dRe. vegeta-

cias iwyebs 6-7° temperaturaze, yvavilobs 12-13°. save-

getacio periodSi temperaturaTa jami 10°-is zeviT Se-

adgens 1500°. yvelaze yinvagamZle jiSebi uZleben -45, - 

50° temperaturas (cimbiri, urali). uaryofiTad moqme-
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debs yvavilobis periodSi Rrubliani, teniani amindi, 
rac xels uSlis yvavilebis masiur ganayofierebas. ara-
nakleb gavlenas axdens niadagSi tenis siWarbe, Zlieri 
qarebi. 

msxali — zomieri klimatis mcenarea. aqtiur tempe-

raturaTa jams 10°-s zeviT jiSebis mixedviT moiTxovs 

1600-2800°. saadreo jiSebis zrda-ganviTarebisaTvis 
saWiroa uyinvo periodis xangrZlivoba ara nakleb 140-

150 dRe. vegetacias iwyebs 5-6°. normalurad viTardeba 
da maRal mosavals iZleva, roca wlis ganmavlobaSi na-
leqebis raodenoba Seadgens 700-1000 mm. msxlis kul-
turis fesvTa sistema ziandeba niadagis temperaturis 

-9, -10°-mde Semcirebisas. im adgilebSi, sadac mosalod-

nelia -30, -35° yinvebi msxlis kulturis gaSeneba ara-
xelsayrelia. 

vazi — Tbili klimatis mcenarea. vegetaciis aqtiur 
periods iwyebs gazafxulze, wvenTa moZraobiT — “tiri-
liT”, roca niadagis temperatura fesvTa sistemis gan-

lagebis siRrmeze aRwevs 7-10°-mde. mkveTri acivebis 
SemTxvevaSi “tirili” wydeba, xolo xangrZlivi daTbo-
bis Semdeg ganaxldeba. savegetacio periodSi, jiSebis 
mixedviT moiTxovs haeris saSualo dRe-Ramuri tempe-

raturis 10°-s zeviT 2500-3500° da mets (saadreo 2500°, 
saSualo 2900°, sagviano 3500°). zedmeti tenianoba vazi-
saTvis mavnebelia. nayofebSi Saqrianoba imatebs, xolo 
simJave mcirdeba kargi ganaTebulobisa da normaluri 
siTbos pirobebSi. gazafxulze, wayinvebis SemTxvevaSi -

1°-mde ziandeba axalgazrda foTlebi da nazardi 
ylortebi. vazis kulturam, Semodgomaze Tu kargad ga-
iara gamowrTobis stadia, SeiZleba gauZlos xanmokle 

yinvebs -18, -20° da naklebs, xolo xangrZlivi yinvebisas 

-20, -22°-ze iRupeba erTwliani nazardebi, ufro dabali 

temperaturis dros -23, -24° gardauvalia vazis mra-
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valwliani nargaobis daRupva. vazisaTvis ukeTesia 
qviSnari da Tixnari tipis niadagebi, romlebic mdida-
ria organuli nivTierebebiT. 

alubali — siTbos naklebad momTxovnia. yvavilobas 

iwyebs 9-10° temperaturis pirobebSi. nayofis simwifi-

saTvis aqtiur temperaturaTa jami 10°-s zeviT saWiroa 

1400-1600°. niadagis tenisadmi zomieri moTxovnilebiT 
gamoirCeva. misi yvavilebi sakmaod mgrZnobiarea ga-

zafxulis wayinvebisadmi da SeiZleba daziandes -2, -4°. 
jiSebis mixedviT alublis yinvagamZleoba meryeobs -

25, -30° da dabla. igi kargad viTardeba qviSnar, msubuq 
da Tixnar niadagebze. 

qliavi — siTbos zomierad momTxovnia. vegetacias 

iwyebs 6-7° temperaturaze, yvavilobas 8-9°-ze. savege-
tacio periodSi nayofebis momwifebisaTvis saWiroa aq-

tiur temperaturaTa jami 1800-2000°. gazafxulis wa-

yinvebs -3, -5° SeuZlia daazianos axalgazrda foTlebi 
da yvavilebi. mcenaris yinvagamZleoba damokidebulia 

jiSebze da meryeobs -30, -40°. igi niadagur pirobebs 
gansakuTrebul moTxovnas ar uyenebs, SeiZleba norma-
lurad ganviTardes qviSnar, aliviur, msubuqi Tixnari 
tipis niadagebze. 

bali — sakmaod siTbos moyvarulia da garkveul 
moTxovnas uyenebs haeris SefardebiT tenianobas. vege-
tacias iwyebs haeris saSualo dRe-Ramuri temperatu-

ris 7-8°-ze. nayofis simwife jiSebis mixedviT meryeobs 

da saWiroa aqtiur temperaturaTa jami 10°-s zeviT 

1200-1500°. bali zomier moTxovnas uyenebs niadagis 
tens. xangrZlivi, Warbi tenianoba uaryofiT gavlenas 
axdens zrda-ganviTarebaze da nayofebis formirebaze. 
iwvevs foTlebis, aseve axalgazrda nayofebis simwi-
femde SeyviTlebas da Camocvenas. gazafxulze wayinve-

bis -2, -4° Zlier azianebs mocemuli kulturebis yvavi-
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lebs. mcenare SeiZleba daziandes -30° da dabla. mosa-
vals iZleva TiTqmis yvela tipis niadagebze. 

kakali — siTbos moyvarulia. aqtiur temperatura-

Ta jami 10°-s zeviT saWiroa 2600-3400°, naleqebis rao-
denoba 270-540 mm, savegetacio periodis xangrZlivobaa 
160-190 dRe. maRalxarisxiani nayofebi miiReba im xeebi-
dan, romlebic gaSenebulia 500-dan 1000 m simaRlemde 
zRvis donidan. aRniSnul simaRleze ufro maRla, nayo-
febidan zeTis gamosavlianobis procenti ecema. kaklis 
mcenare yinvagamZlea, misi dazianeba SesaZlebelia -28, 

-30° da dabla. kaklis mcenarisaTvis araxelsayrelia 
Zlier damlaSebuli da daWaobebuli niadagebi. zrda-
ganviTareba kargad mimdinareobs karbonatul da sust 
tute Savmiwa niadagebze, agreTve aluviur-Tixnar nia-
dagebze. 

nuSi — gvalvagamZlea. vegetacias iwyebs adre, ami-
tom xSirad ziandeba wayinvebisagan. savegetacio peri-
odis xangrZlivoba Seadgens 137-152 dRes. mocemul pe-
riodSi aqtiur temperaturaTa jams moiTxovs 2600-

2800°, naleqebis raodenobas 300-350 mm. yvavilobis pe-
riodSi Zalze saxifaToa wayinvebi. yvavilebma SeiZleba 

gauZlos -3, -4° temperaturas, magram -0.5° damRupvelia 
axalgazrda naskvebisaTvis. nuSis kultura Zlier zi-

andeba -25° dabla. cudad an sruliad ver egueba mJave 
da damlaSebul niadagebs. zrda-ganviTareba kargad 
mimdinareobs qviSnar, neSompala-karbonatul, Savmiwa 
da aliviur niadagebze. 

subtropikuli xurma — tipiuri subtropikuli 
klimatis mcenarea. kvirtebis gaxsnidan yvavilobamde 

moiTxovs temperaturaTa jams 10°-s zeviT 700-900°, yva-

vilobidan simwifemde 3200-3600°. yinvebisagan -18, -19°-
ze SeiZleba daziandes erTwliani nazardebi, xolo -22, 

-25° warmoadgens misTvis kritikul temperaturebs. na-
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leqebis raodenoba wlis ganmavlobaSi esaWiroeba 900-
1200 mm, Tumca normalurad viTardeba 500-800 mm nale-
qebis SemTxvevaSic. mocemuli kulturisTvis mavnebe-
lia Zlieri qarebi. niadagur pirobebs did moTxovnas 
ar uyenebs. karg mosavals iZleva TiTqmis yvela tipis 
niadagze, magram misTvis xelsayrelia msubuqi Tixnari, 
teniani, neSompaliT mdidari niadagebi. 

gargali — siTbos momTxovnia. vegetacias iwyebs 5-

6°-ze, yvavilobs 7-8°-ze. savegetacio periodSi nayofe-
bis momwifebisaTvis moiTxovs aqtiur temperaturaTa 

jams 10°-s zeviT 1400-1600°. gazafxulis wayinvebisagan 

-3,  -4° SeiZleba daziandes yvavilebi, xolo axalgazrda 

naskvebi -1, -2°-ze. aRniSnuli kultura yinvebisadmi 
sakmaod gamZlea, gamowrTobil mcenares SeuZlia gada-

itanos -24, -26°, xolo -30°-is qveviT ziandeba. igi gval-
vagamZlea, sinaTlis gansakuTrebiT momTxovnia, amitom 
misTvis xelsayrelia kargad ganaTebuli samxreTis da 
samxreT-dasavleTis ferdobebi. normalurad viTarde-
ba sxvadasxva tipis niadagebze, mxolod ver egueba nia-
dagis Warb tens da gruntis wylebs 1 m-ze maRla. 

atami — siTbos gansakuTrebiT momTxovnia. vegeta-

cias iwyebs 6-7°-ze, yvavilobas 8-9°-ze. nayofebis mom-

wifebisaTvis saWiro aqtiur temperaturaTa jami 10°-s 

zeviT Seadgens 2000-2200°. atmis yvavilebi wayinvebisa-

gan ziandeba -4, -5°-ze da qveviT, xolo naskvebi ziande-

ba -1,-2°-ze. aRniSnuli kultura unda gaSendes im raio-

nebSi, sadac yinvebi ar aris -23, -25°-s qvemoT. misi fes-

vTa sistema SesaZlebelia daziandes -12, -14°-ze. atami 
niadagebis mimarT ar aris momTxovni, Tumca misTvis 
xelsayrelia neSompala, msubuqi Tixnari, wyalgamtari 
niadagebi. advilad itans xanmokle gvalvebs, ver egue-
ba Warb tenianobas. garkveul upiratesobas aniWebs si-
naTlis faqtors. 
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Savi mocxari — siTbos mcired momTxovnia. savege-
tacio periodSi saWiroebs saSualo dReRamuri haeris 

temperaturis 10°-is zeviT 1000-1200° aqtiur tempera-
turaTa jams. Savi mocxaris zrda-ganviTarebis optima-

luri temperaturebia 17-18°. igi sakmaod yinvagamZlea, 

damakmayofileblad itans -30, -35° temperaturas. fes-

vTa sistema -15, -16°-mde ar uziandeba. Savi mocxaris 
kultura kargad viTardeba da iZleva xarisxian, sakma-
od maRal mosavals mTiani da maRalmTiani raionebis 
pirobebSi. 

 
 

13.8. citrusovani kulturebi 
 

limoni, forToxali, mandarini — teniani subtropi-
kuli klimatis tipiuri warmomadgenlebia. moiTxoven 
gansakuTrebul siTbos raodenobas. vegetacias iwyeben 

haeris saSualo dRe-Ramuri temperaturis 10-11°-ze, 

yvaviloba aRiniSneba 16-18°-ze da grZeldeba 15-20 dRe. 

fesvTa sistema ganviTarebas iwyebs 11-12°ze. nayofebi 
zrdas iwyebs yvavilobis damTavrebidan da intensiu-
rad 2 Tvemde izrdebian, Semdgomi zrdis procesi Tan-
daTanobiT neldeba da simwifis periodis dadgomisas 
wydeba. nayofebis zrda damokidebulia haeris saSualo 
temperaturasa da niadagis optimalur tenianobaze. ma-

Ti zrdisTvis xelsayrelia 22-23°. 
savegetacio periodSi fazebs Soris, kerZod kvir-

tebis gaxsnidan yvavilobamde aqtiur temperaturaTa 

jams dRe-Ramuri haeris temperaturis 10°-s zeviT li-
moni — “axalqarTuli”, forToxali — “vaSington-nove-

li” da mandarini — ”unSiu” moiTxoven 400-560°, yvavi-

lobidan simwifemde 3500-3700°. 
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naleqebis raodenoba yvavilobidan simwifemde Se-
adgens 1100-1750 mm-s. aRniSnul kulturebs axasiaTebs 

susti yinvagamZleoba. nayofebi ziandeba -1,-2°-ze. li-

monis kultura yinvebisagan iRupeba -8, -9°-ze, forTo-

xali -10, -11°-ze, mandarini -11, -12° 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 gaSe-
nebulia eweri, neSompala-karbonatuli, wiTelmiwa nia-
dagebze. uvargisad iTvleba Warbteniani Zlier tutia-
ni da qviSiani niadagebi. xelsayrelia samxreTis, sam-
xreT-dasavleTis da samxreT-aRmosavleTis ferdobe-
bi, amasTan mcenareebi daculi unda iyos Zlieri qare-
bis moqmedebisagan, qarsafari zolebis mowyobiT. 

 
 

13.9. Cais kultura 
 

Cais kultura — gansakuTrebul moTxovnas uyenebs 
siTbos, tenianobas, sinaTles da sxva. savegetacio pe-
riodSi Cais mcenaris moTxovnileba siTbosadmi gani-
sazRvreba temperaturaTa jamiT, romelic saWiroa 
normaluri vegetaciisaTvis. Cais kultura vegetacias 

iwyebs 10°-ze zeviT haeris saSualo dRe-Ramuri tempe-
raturis dadgomidan da wyvets mas aRniSnuli tempera-
turis dabla. 

Cai normaluri zrda-ganviTarebisaTvis moiTxovs 

aqtiuri temperaturis 3200° da met siTbos jams. haeris 

temperaturis 22-24° SemTxvevaSi, mocemuli kulturi-
saTvis normalurad SeiZleba CaiTvalos erTi Tvis gan-
mavlobaSi 100-120 mm naleqebi, romlis dros hidro-
Termuli koeficienti Seadgens 1.5-1.7.  
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Cais kulturis maRali produqtiulobisaTvis op-
timaluria 80% tenianoba. didi moTxovna tenianobaze 
imiT aixsneba, rom igi warmoqmnis naz duyebs, romlebic 
zrdisaTvis moiTxoven Zalze didi raodenobiT wyals. 
Cais kultura niadagis xangrZliv Warb tenianobas ver 
egueba, radgan aseTi pirobebisas niadagSi iqmneba hae-
ris ukmarisoba, ris Sedegad fesvTa sistema ver viTar-
deba da zogjer iRupeba. igi gansakuTrebul moTxovnas 
uyenebs haeris fardobiT tenianobas, duyebis norma-
luri zrda-ganviTarebisaTvis saWiroebs 75-80% da 
mets. 

Cais kulturisaTvis kritikul temperaturas war-

moadgens -18, -19°. Rrma Tovlis saburvelis (20-40 sm da 

meti) qveS SeiZleba dauzianeblad gadaitanos -23, -25° 
temperaturebi. igi sakmaod mgrZnobiarea niadagis re-
aqciisadmi. normalurad viTardeba mJave niadagebze 
(eweri, yviTeli, wiTelmiwa tipis), romelTa pH Sead-
gens 4.7-5.3, Zalze cudad izrdeba tute da kirian nia-
dagebze. 
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Tavi XIV 

 

agrometeorologiuri prognozebis 

meTodebis 

mecnieruli safuZvlebi 

 
agrometeorologiuri prognozebis Taviseburebas 

warmoadgens is, rom maTi meTodebis Sedgena damyare-
bulia Camoyalibebuli agrometeorologiuri pirobe-
bis aRricxvasa da mcenareebis mdgomareobis maxasia-
Teblebze e.i. im maCveneblebze, romlebic SedarebiT 
mdgradia da did gavlenas axdens mcenareebis ganviTa-
rebaze. aseT maCveneblebs uwodeben inerciul faqto-
rebs (niadagis tenianoba, temperaturis jami da sxva). 
farTod gamoiyeneba maTematikuri statistikis meTo-
debi. nebismieri meteorologiuri prognozebis Sedge-
nisaTvis saWiroa informacia prediqtorebze, e.i. saw-
yis maxasiaTeblebze (argumentebze), romelic CarTu-
lia saprognozo gantolebaSi. prognozi SeiZleba Sed-
ges raionebis mixedviT, agreTve didi teritoriisaT-
vis (regioni, respublika). prognozis xarisxi (gamar-
Tleba procentebSi) umetesad damokidebulia sawyisi 
informaciis sizusteze. agrometeorologiuri prog-
nozebi iyofa xuT ZiriTad jgufad:  

1. agrometeorologiuri pirobebis prognozebi;  
2. fenologiuri prognozebi;  
3. sasoflo-sameurneo kulturebis mosavlisa da      
misi xarisxis prognozebi;  
4. zamTris periodSi kulturebis gamozamTrebis 
prognozebi; 
 5. mcenareebis mavneblebisa da daavadebaTa gavrce-
lebis 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 
prognozis praqtikuli mniSvneloba mdgomareobs Sem-
degSi, rom temperaturis jami saSualo dRe-Ramuri ha-

eris temperaturis 10°-ze gadasvlis Semdeg savegeta-
cio periodis ganmavlobaSi SeiZleba gadaixaros saSua-

lo sidididan daaxloebiT ±500-700° da metiT. akad. T. 
daviTaias mier aRmoCenili iqna mniSvnelovani korela-
ciuri kavSiri gazafxulze saSualo dRe-Ramuri tempe-

raturis 10°-s zeviT dadgomis TariRsa da savegetacio 

periodis ganmavlobaSi 10°-s zeviT temperaturis jams 
Soris. am kavSiris analiziT gamoirkva, rom gazafxul-

ze, rac ufro adre iwyeba haeris temperaturis 10°-ze 

zeviT dadgomis TariRi, miT ufro didia 10°-s zeviT 
tempraturis jami da piriqiT.  

sxvadasxva klimaturi zonebis mixedviT Sedgenilia 
savegetacio periodSi siTbos uzrunvelyofis regre-

siis gantolebebi. ∑t = -18.5D + 2760 (sanqt-peterburgi-

saTvis), sadac ∑t – temperaturis jamia, 10°-s zeviT sa-
Sualo dRe-Ramuri haeris temperaturis periodSi, D – 
dReTa raodenoba 1 aprilidan haeris temperaturis 

10°-s zeviT gadasvlis TariRamde.  
magaliTi. dauSvaT, haeris temperaturis gadasvla 

10°-s zeviT aRiniSna 23 maiss, e.i. D=53. mocemuli gan-
tolebis gamoyenebiT miviRebT:  

  

∑t=-18.25⋅53+2760=1793. 
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maSasadame, gazafxulze haeris temperaturis 10°-s ze-
viT mdgradi gadasvlis TariRis dadgenis Semdeg, SeiZ-
leba gamoviangariSoT mosalodneli temperaturis ja-
mi savegetacio periodSi.  

 
 

14.1.2. niadagis tenis maragis prognozi 
 

 niadagis tenis maragis prognozi (es meTodi da-
muSavebulia l.razumovas mier) mniSvnelovania saga-
zafxulo kulturebis optimaluri Tesvis vadebis Ser-
Cevisa da niadagis winaswari damuSavebisaTvis. igi unda 
Sedges 1 martisaTvis, Tesvamde 1-1.5 TviT adre. misi em-
piriuli formulaa:  
 

y=0.115x+0.56d-20 
 

sadac y – niadagis metrian fenaSi produqtiuli tenis 
maragis cvlilebaa, Semodgomaze niadagis tenis gansaz-
Rvris TariRidan niadagis gayinvis win (sawyisi monace-
mebi), gazafxulze saSualo dRe-Ramuri haeris tempe-

raturis 5°-ze gadasvlis TariRamde periodSi; d – Se-
modgomaze produqtiuli tenis deficiti niadagis 
metrian fenaSi; x – naleqebis raodenoba, romelic mo-
sulia Semodgomaze niadagis tenis gansazRvridan 1 m-
mde periodSi da 1 martidan saSualo dRe-Ramuri hae-

ris temperaturis 5°-s zeviT gadasvlamde, romlis 
dros ganisazRvreba sagazafxulo savele samuSaoebi 
(monacemebi, miiReba amindis grZelvadiani prognozis 
mixedviT). 
 magaliTi. dauSvaT, niadagis teni ganvsazRvroT 
10 noembers. tenis maragi niadagis metrian fenaSi iyo 
80 mm; niadagis umciresi teniaoba 170 mm-ia (cnobaris 
mixedviT), 10 noembridan prognozis Sedgenis TariRam-
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de naleqebis jami 45 mm iyo. gazafxulze 5° gadasvla 
aRiniSneboda 28 aprils, prognozis Sedgenis TariRi-
dan 28 aprilamde naleqebi movida 30 mm. amrigad, nale-
qebis jami Semodgomaze iqneba niadagis tenis gansaz-

Rvris TariRidan haeris temperaturis 5°-s gadasvlam-
de  x= 45+30=75 mm. niadagis deficiti  d=170-80=90 mm. 
sidideebis formulaSi CasmiT miviRebT: 
 

y= 0.115⋅75+0.56⋅90-20= 40 mm. 
 

 maSasadame, niadagis metrian fenaSi mosalodne-
li produqtiuli tenis maragi iqneba 120 mm (80+40=120). 
 
 

 
14.2. fenologiuri prognozi 

 

14.2.1. xexilovani kulturebis  
(msxali, vaSli, atami, gargari)  

yvavilobis vadebis prognozis meTodi 
 

saqarTveloSi xexilovani kulturebis yvavilobis 
vadebis prognozisaTvis S.cercvaZis mier damuSavebu-
lia meTodika, romelic damyarebulia saSualo da gana-
pira fazebis dadgomaTa TariRebis gamoyenebaze. dad-
genilia, rom msxlis da vaSlis yvavilobis vadebi mWid-
ro kavSirSia martis saSualo Tvis temperaturasTan, 
romelic gamosaxulia 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 

– martis Tvis saSualo temperatura. 
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prognozis Sedgenis meTodi. dauSvaT, goris raion-

Si Tvis temperaturaa 4.5°. am mniSvnelobas CavsvamT 
formulaSi da miviRebT:  

 
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 Sed-

geba aprilis dasawyisSi, martis Tvis dakvirvebaTa ma-
salebis miRebis Semdeg, e.i. roca cnobili iqneba mar-
tis Tvis saSualo temperatura. 

dadgenilia, rom atmisa da garglis yvavilobis va-
debi, emTxvva haeris saSualo dRe-Ramuri temperatu-

ris gadasvlas 5°-ze. atami yvavilobs XXX dRes, xolo 
gargali XXVII dRes. prognozi Sedgeba Semdegi formu-
lebis mixedviT:  

D=D1+30 atmis kulturisaTvis; 
 D=D1+27 gargaris kulturisaTvis; 

 
sadac D — mosalodneli yvavilobis TariRia, D1 - ha-

eris saSualo dRe-Ramuri temperaturis 5°-ze gadas-
vlis TariRi. 

magaliTi. dauSvaT goris raionSi haeris saSualo 

dRe-Ramuri temperaturis 5°-ze gadasvla aRiniSneba 14 
marts. am mniSvnelobis formulaSi CasmiT miviRebT: 

 
D= 14.III+30=13.IV atmis kulturisaTvis; 

 D= 14.III+27=10.IV gargaris kulturisaTvis; 
 

maSasadame, atmis yvaviloba mosalodnelia 13 ap-
rils, xolo gargaris 10 aprils. 
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14.2.2. vazis simwifis dawyebis  
prognozis meTodi 

 

vazis kulturis simwifis saprognozo meTodi da-
muSavebulia T.TurmaniZisa da n.biZinaSvilis mier, yve-
laze gavrcelebuli jiSebisaTvis. kaxeTis da qvemo 
qarTlisaTvis aRebulia jiSi — “rqawiTeli”, centra-
luri da zemo qarTlisaTvis — “aligote”; dasavleT sa-
qarTvelos dablobi raionebisaTvis — “colikauri”, 
raWa-leCxumisaTvis — “aleqsandrouli”. 

dadgenilia, kvirtebis gaSla-simwifis dawyebis pe-
riodis xangrZlivobis damokidebuleba kvirtebis gaS-
lis TariRze da kvirtebis gaSla — yvavilobis damTav-
rebis periodis xangrZlivobaze, agreTve haeris saSua-
lo dRe-Ramuri temperaturis jamis mniSvnelobaze am 
periodSi. Sedgenilia regresiis gantolebebi vazis 
standartuli jiSebis simwifis dawyebis TariRis gaan-
gariSebisaTvis, saqarTvelos mevenaxeobis ZiriTadi 
raionebis mixedviT: 

  
y= -1.38x+219 dasavleT saqarTvelos dablobi raio   
nebisaTvis; 
 y= -0.87x+156 kaxeTisaTvis; 
y= -1.03x+146 qarTlis dablobisaTvis; 
y= -1.21x+170 centraluri qarTlisa da mesxeTisaT-
vis; 
y= -1.23x+175 raWa leCxumisaTvis; 
 
mocemul gantolebebSi y – mosalodneli simwifis 

dawyebis TariRia, x – dReTa raodenoba 20 Tebervlidan 
kvirtebis gaSlamde dasavleT saqarTvelosTvis, 20 
martidan kaxeTisaTvis da raWa-leCxumisaTvis, xolo 1 
aprilidan qarTlisa da mesxeTis raionebisaTvis. vazis 
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simwifis dawyebis prognozis meTodika moicavs or 
etaps. 

magaliTi. SevadginoT prognozi Telavis raioni-
saTvis. gaangariSebis I etapi: dauSvaT, mocemul raion-
Si vazis kvirtebis gaSla aRvniSneT 22 aprils, e.i. 20 
martidan 22 aprilamde iqneba 33(x=33). am mniSvnelobas 
CavsvamT saTanado gantolebaSi (kaxeTisaTvis) da mivi-
RebT: 

y= -0.87⋅33+156=127 
 
maSasadame, mosalodneli xangrZlivobis periodi 

vazis kvirtebis gaSlidan simwifis dawyebamde Seadgens 
127 dRes. mocemul dReTa raodenobas gadavTvliT 
kvirtebis gaSlis TariRidan (22.IV) da mosalodneli 
simwifis dawyebis TariRi iqneba — 27 agvisto. 

vazis simwifis gaangariSebis II etapisaTvis regre-
siis gantolebebi Semdegia: 

  
 y=1.28x-0.016z+89 dasavleT saqarTvelos dablobi    
raionebisaTvis; 
 y=1.19x+0.002z+58 kaxeTisaTvis; 
 y=1.82x-0.030z+52 qarTlis dablobisaTvis;  
 y=1.71x-0.054z+81 centraluri qarTlisa da mesxe-
TisaTvis;  
y=1.20x+0.022z+36 raWa - leCxumisaTvis; 
 
mocemul gantolebaSi y – mosalodneli simwifis 

dawyebis TariRia, x – kvirtebis gaSla-yvavilobis dam-
Tavrebis periodis xangrZlivoba (dReebSi); z – haeris 
saSualo dRe-Ramuri aqtiuri temperaturis jamis 
mniSvneloba kvirtebis gaSla-yvavilobis damTavrebis 
periodSi.  
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magaliTi. dauSvaT, Telavis raionSi yvavilobis 
damTavreba aRvniSneT 15 ivliss, maSin vazis kvirtebis 
gaSlidan (22.IV) yvavilobis damTavrebamde dReTa rao-
denoba iqneba 54, xolo saSualo dRe-Ramuri tempera-
turis jamis mniSvneloba am periodisaTvis Seadgens 

980°. monacemebis CasmiT Sesabamis gantolebaSi mivi-
RebT:  

y= 1.19⋅54+0.002⋅980+58=124 
 

maSasadame, vazis kvirtebis gaSlidan simwifis daw-
yebamde xangrZlivobis periodi Seadgens 124 dRes. am 
miRebul dReTa raodenobas gadavTvliT kvirtebis 
gaSlidan da miviRebT mosalodneli simwifis dawyebis 
TariRs 24 agvistos. prognozi dgeba yvavilobis bo-
los, ivnisSi. prognozis 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 yva-
vilobis prognozi (g.melaZe, a.snopoki) damyarebulia 
yvavilobis TariRebis damokidebulebaze periodis 
xangrZlivobisagan 1 Tebervlidan kvirtebis gaSlis 
TariRamde; nayofebis simwifis prognozi — simwifis 
TariRebis damokidebulebaze periodis xangrZlivobi-
sagan 1 martidan limonisa da forToxlisaTvis da 1 ap-
rilidan subtropikuli xurmis yvavilobisaTvis Tari-
Ramde. 

aRniSnuli kulturebis yvavilobis vadebis prog-
nozisaTvis gamoiyeneba regresiis gantolebebi konkre-
tul punqtebSi: 
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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 yvavilo-
bis TariRamde); x – dReTa raodenoba 1 Tebervlidan 
(yvareli da gurjaanisaTvis 1 martidan) kvirtebis gaS-
lis TariRamde. 

prognozis Sedgenis teqnika. SevadginoT limonis 
yvavilobis dawyebis prognozi CaqvisaTvis (qobuleTis 
raioni). dauSvaT, limonis kvirtebis gaSlis TariRi 
(10-30%) aRiniSna 24 marts. maSin 1 Tebervlidan dReTa 
raodenoba iqneba 52(x=52). am mniSvnelobis Sesabamis 

gantolebaSi CasmiT miviRebT: y= -0.72⋅52+94=57 dRes. 
miRebul dReTa raodenobas (57) gadavTvliT limonis 
kvirtebis gaxsnis TariRidan (24.III) da miviRebT yvavi-
lobis mosalodnel TariRs — 20 maiss. 

limonis kulturis, forToxlis da subtropikuli 
xurmis nayofebis simwifis vadebis prognozis Sesadge-
nad, konkretuli punqtebis mixedviT iyeneben regresi-
is gantolebebs: 
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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 Tari-
Ridan nayofebis simwifis TariRamde), x – dReTa raode-
noba 1 martidan limonisa da forToxlis yvavilobis 
TariRamde, xolo subtropikuli xurmisaTvis 1 apri-
lidan yvavilobis TariRamde. aRniSuli kulturebis 
yvavilobisa da simwifis prognozebi, ama Tu im konkre-
tuli punqtebisaTvis, zemoganxiluli magaliTis mi-
xedviT, Sedgeba analogiurad Sesabamisi gantolebiT. 
yvavilobis prognozis dasaSvebi cdomileba Seadgens 

±7 dRes, xolo simwifis ±9 dRes. prognozis winaswaro-
bis dro Seadgens 2-2.5 Tves, xolo nayofebis simwifis 
4-6 Tves. 
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14.2.4. TuTis kulturis pirveli foTlebis  
gaSlis prognozis meTodi 

 

TuTis pirveli foTlis gaSlis vadebis gansazRvri-
saTvis (S.cercvaZis) SemuSavebuli iqna damokidebule-
ba, TuTis vegetaciis periodis dasasrulsa da dawyebas 
Soris. TuTis pirveli foTlis gaSlis mosalodneli 
TariRisaTvis Sedgenili iqna Semdegi formula:  

 

D = 1.IV + (57+ D1) 
 

sadac D – TuTis pirveli foTlis gaSlis TariRia, 
D1 - dReTa raodenoba 1 oqtombridan dRe-Ramuri saSu-

alo haeris temperaturis 10°-ze qveviT gadasvlamde. 
magaliTi. dauSvaT lagodexis raionSi haeris saSua-

lo dRe-Ramuri temperatura 10°-ze qvemoT gadavida 24 
oqtombers. am mniSvnelobis formulaSi CasmiT mivi-
RebT: 

 

D = 1.IV +(57-24)=1.IV +33=3 maiss. 
 

maSasadame, TuTis pirveli foTlis gaSla mosa-
lodnelia 3 maiss. 

gazafxulze TuTis foTlis gaSlis dadgenas meab-
reSumeobisaTvis pirvelxarisxovani mniSvneloba aqvs, 
kerZod grenis inkubaciis periodis dasadgenad. Tu 
grenis inkubacia daiwyo adre — foTlis gamosvlamde, 
gamosul Wiebs ar eqnebaT sakvebi, magram arc dagviane-
buli inkubaciaa xelsayreli, radgan foToli uxeSde-
ba. aseT foTlebSi mcirdeba naxSirwylebis da cilebis 
Semcveloba da sakvebad naklebadyuaTiania. yovelive 
amas SeuZlia Seaferxos Wiis ganviTareba da daaknonos 
igi. 
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14.3. sasoflo-sameurneo kulturebis mosavlis  

da misi xarisxis prognozebi 
 

14.3.1. saSemodgomo xorblis saSualo  
respublikuri mosavlis prognozis meTodi 

 

saSemodgomo xorblis mosavlis prognozis meTo-
dis (S.cercvaZis g.melaZe) damuSavebiT dadgenilia, 
rom aRniSnuli kulturis mosavali ZiriTadad damoki-
debulia meteorologiur faqtorebze, kerZod nale-
qebze, 5 mm da meti naleqian dReTa raodenobaze da nia-
dagSi 20 sm siRrmeze produqtiuli tenis maragze (mar-
ti da aprili). mocemuli meTodis damuSavebisas gamov-
linda, 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 piri-
qiT. 

masalebis analizisa da statistikuri damuSavebis 
safuZvelze dadgenilia kavSiri meteorologiur faq-
torebsa da saSemodgomo xorblis mosavals Soris. mo-
cemulia formula saSemodgomo xorblis saSualo res-
publikuri mosavlis prognozisaTvis:  

 
y= 0.28x1+0.02x2+0.12x3+6.41 

 

sadac y – saprognozo mosavalia, x1 – niadagSi pro-
duqtiuli tenis maragi, x2 – naleqebis raodenoba mm-Si, 
x3 – 5 mm da meti naleqiani dReTa raodenoba (marti da 
aprili). 

saSemodgomo xorblis saSualo respublikuri mo-
savlis prognozis SedgenisaTvis, saWiroa miviRoT 
cnobebi saSemodgomo xorblis mwarmoebeli raionebis 
mixedviT, zemoaRniSnul faqtorebze (marti da apri-
lis). miRebuli cnobebi, raionebis mixedviT, unda gava-
saSualoT da CavsvaT formulaSi, sadac miviRebT saSe-
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modgomo xorblis saSualo respublikur mosavals 
c/ha (t/ha). 

 
 

14.3.2. simindis kulturis mosavlis  
prognozis meTodi 

 

simindis mosavali ZiriTadad damokidebulia save-
getacio periodSi fazebis normalur ganviTarebaze, 
simindis sixSireze mecxre foTlis fazaSi, simwifis da 
sagvelas fazaSi simaRleze (sm) da sixSireze, miwaTmoq-
medebis kulturaze. 

mocemuli maCveneblebis safuZvelze, Sedgenilia 
(g.melaZe, S.cercvaZe, S.TevzaZe) simindis mosavlis 1, 2, 
da 3 TviT adre saprognozo regresiis gantolebebi. sa-
mi TviT adre simindis mosavlis prognozis SedgenisaT-
vis gamoiyeneba Semdegi gantoleba:  

 

U= 0.0072x +0.466(t -2000)+14.3 
 

sadac U – mosalodneli mosavalia, x – sixSire mec-
xre foTlis fazaSi. 

ori TviT adre simindis mosavlis prognozis Sedge-
nisaTvis gamoiyeneba Semdegi gantoleba: 

 

U= 0.077x +0.0054y +0.497(t -2000)-0.64 
 

sadac U – mosalodneli mosavalia, x – mcenareebis 
simaRle (sm) sagvelas fazaSi, y – mcenareebis sixSire 
sagvelas fazaSi, t – dro (mocemuli wlis rigiTi nomeri). 

erTi TviT adre simindis mosavlis prognozis Sed-
genisaTvis gamoiyeneba Semdegi gantoleba: 

 

U= 0.047x-0.0023y+0.565(t-2000)+5.5 
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sadac U – mosalodneli mosavalia, x – mcenareebis 
simaRle (sm) rZisebri simwifis fazaSi, y – mcenareebis 
sixSire rZisebri simwifis fazaSi, t – dro (mocemuli 
wlis rigiTi nomeri). 

magaliTi. SevadginoT prognozi erTi TviT adre 
(raionebis mixedviT miRebul sidideebs gavasaSua-
lebT). dauSvaT, mcenareebis saSualo simaRle rZisebri 
simwifis fazaSi raionebis mixedviT ganvsazRvreT 250 
sm; sixSire 100 m2-ze 200 mcenare. prognozs vadgenT 
2007 wlisaTvis (t = 2007 w). 

CavsvavT mocemul sidideebs erT Tviani prognozis 
formulaSi, sadac gveqneba:  

 

U=0.047⋅250-0.0023⋅200+0.565(2007-2000)+5.5=20.7 t/ha. 
 

am saheqtro mosavals gavamravlebT mocemuli wlis 
simindis naTesis farTobze da miviRebT mosalodnel 
saerTo mosavals. analogiurad Sedgeba simindis mosav-
lis 2 da 3 Tviani prognozebic. 

 
 

14.3.3. kartofilis kulturis mosavlis  
saSualo respublikuri agrometeorologiuri 

prognozis meTodi 
 

saqarTvelos kartofilis warmoebis raionebSi kar-
tofilis mosavali mWidro kavSirSia ivnis-ivlisis pe-
riodis atmosferul naleqebTan da mcenareebis simaR-
lesTan yvavilobis dasawyisSi (mravlobiTi korelaci-
is koeficienti R=89). 

dadgenili kavSirebis safuZvelze (g.melaZe) Sedge-
nilia regresiis gantoleba kartofilis mosalodneli 
mosavlisaTvis: 

 

U = 0.17x +1.5y -19 
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gantolebaSi U – saprognozo mosavalia (t/ha), x – 
naleqebis jami (mm) ivnis-ivlisis periodSi, y – mcenare-
ebis simaRle (sm) yvavilobis dasawyisSi. kartofilis 
mosalodneli mosavlis prognozis SedgenisaTvis me-
kartofileobis warmoebis raionebidan unda gvqondes 
saWiro cnobebi atmosferuli naleqebis Sesaxeb (VI-VII 
periodSi) da mcenareebis simaRle (sm-Si) yvavilobis 
dasawyisSi. es monacemebi gasaSualdeba, Caismeba moce-
mul gantolebaSi da miviRebT saSualo respublikur 
mosalodnel mosavals (t/ha). prognozi SeiZleba Sed-
ges calkeuli raionebis mixedviT. mosavlebis gasaSua-
lebis Semdeg miiReba igive saSualo respublikuri mo-
salodneli mosavali (t/ha). 

prognozis Sedgenis teqnika. dauSvaT, 2007 wlis iv-
nis-ivlisis TveebSi mekartofileobis raionebis mixed-
viT, naleqebis saSualo raodenobam Seadgina 175 mm, xo-
lo mcenareebis simaRlem saSualod 54 sm (yvavilobis 
dasawyisSi). mocemul sidideebs CavsvavT gantolebaSi: 

 

U = 0.17⋅175+1.58⋅54-19=98 
miviRebT kartofilis mosalodnel mosavals 98(t/ha). 
prognozi Sedgeba agvistos pirvel dekadaSi or Tvemde 
adre, romlis cTomileba dasaSvebia 17%-mde. 
 

 

 
14.3.4. mzesumziris kulturis mosavlis 

prognozis meTodi 
 

atmosferuli naleqebi, naleqebis dReTa raodeno-

ba (>5 mm), naTeli da mziani dReebi Zlier gavlenas axde-
nen mzesumziris mosavlis formirebaze, sayvavileebis 
warmoqmna-yvavilobis periodSi. aRniSnuli fazebis 
ganviTareba aRmosavleT saqarTvelos mzesumziris 
warmoebis raionebSi mimdinareobs ivniss-ivlisSi. ami-
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tom am Tveebis agrometeorologiuri pirobebi warmo-
adgens gadamwyvet faqtors mocemuli kulturis mo-
savlisaTvis. 

saTanado masalebis statistikuri damuSavebiT ga-
movlinda, rom ivnis-ivlisis periodSi naleqebis jams, 

naleqebiT >5 mm dReTa raodenobas, naTel, mzian dRe-
ebs da mosavals Soris arsebobs sakmaod kargi kavSiri. 
dadgenili kavSiris safuZvelze, Sedgenilia (g.melaZe) 
regresiis gantoleba mzesumziris mosalodneli mosav-
lis prognozis Sesadgenad, romelsac Semdegi saxe aqvs: 

 

U= 0.03x +0.46y +0.14z-3.0 
 

sadac U – mosalodneli mosavalia (t/ha), x – naleqe-

bis jami (mm), y – >5 mm naleqebis dReTa raodenoba, z – na-
Teli, mziani dReebi. 

prognozis Sedgenis teqnika. dauSvaT, mocemul ra-
ionSi ivnis-ivlisis periodSi naleqebis jamma Seadgina 

150 mm, naleqebian dReTa (>5 mm) raodenobam 10, naTel 
dReTa raodenobam 8. am monacemebs CavsvavT formula-
Si da miviRebT 7.2 t/ha. raionebis mixedviT, mosavlis 
gasaSualebis Semdeg miviRebT saSualo respublikur 
mosavals (t/ha). am ukanasknels gavamravlebT mTlian 
naTes farTobze da miviRebT respublikaSi mosalod-
nel saerTo mosavals. prognozi Sedgeba agvistos pir-
vel dekadaSi. zemoaRniSnuli faqtorebi iZlevian 
prognozis gamarTlebis garantias kargi miwaTmoqmede-
bis kulturis pirobebSi. 
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14.4. zamTris periodSi kulturebis 

 gamozamTrebis prognozi 
 

14.4.1. vazis kulturis gamozamTrebis  
pirobebis prognozi 

 
mcenareebis dazianeba zamTris yinvebisagan umTav-

resad damokideblia zamTrisaTvis maT momzadebasa da 
uaryofiTi temperaturis sidideze. amitom agromete-
orologouri prognozi unda iTvaliswinebdes zamTri-
sadmi mcenareebis momzadebis xarisxs da zamTarSi hae-
ris temperaturis mosalodnel dacemas. dadgenilia 
(T.TurmaniZe), rom haeris absoluturi minimaluri 
temperaturis mosalodneli dacema kritikulamde, va-
zisaTvis TiTqmis yvela raionSi damokidebulia dRe-

Ramuri haeris saSualo temperaturis 5° gadasvlidan 
noembris meore dekadamde, agreTve oqtombris abso-
lutur minimalur temperaturaze. yvelaze Tbili zam-

Tari iqneba, roca temperasturis 5°-ze gadasvla aRi-
niSneba dekembris pirvel dekadaSi, e.i. erTi TviT gvi-
an.  

aRniSnuli meTodi iTvaliswinebs zamTrisadmi mce-
nareebis momzadebis xarisxis Sefasebas. kerZod, saWi-
roa gaizomos vazis ylortis momwifebuli nawilebis 
sigrZe foTlis cvenis periodSi. Tu vazis Zlier mo-
zardi jiSis ylortebis momwifebuli nawilebis sigrZe 
Seadgens 150 sm da mets, saSualo mozardis 130 sm da 
mets, xolo sustad mozardis 100 sm da mets, maSin maTi 
momzadeba unda CaiTvalos damakmayofileblad da pi-
riqiT. 

mosalodneli absoluturi minimaluri haeris tem-
peraturis gaangariSebisaTvis gamoiyeneba regresiis 
gantolebebi: 

 

T= 0.07x + 0.2y -22.8 axalcixisaTvis; 
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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 
temperaturaa, x – haeris absoluturi minimaluri tem-
peratura oqtomberSi, y – haeris saSualo dRe-Ramuri 

temperaturis 5°-ze gadasvlis TariRi. 
magaliTi. dauSvaT, axalcixeSi haeris saSualo 

dRe-Ramuri temperatura 5°-ze gadasvlis TriRi aRi-
niSna 14 noembers. oqtomberSi absoluturi minimaluri 

temperatura iyo 1.5°. mocemul sidideebs CavsvavT 
axalcixisaTvis regresiis gantolebaSi (temperaturis 

gadasvlas 5°-ze CavwerT ricxvis saxiT, romelic aiT-
vleba 20 oqtombridan), sadac miviRebT: 

 

T= 0.07⋅1.5+0.2⋅25-22.8=-17.8 
 

maSasadame, mosalodneli absoluturi minimaluri 

haeris temperatura iqneba -17.8°. mocemuli temperatu-
ris dros vazis ylortebis momwifebuli nawilebi Tu 
aRwevs sigrZeSi 100, 130 da 150 sm da mets, (Sesabamisad 
susti, saSualo da Zlierad mozardi jiSebisaTvis), ma-
Sin vazis kultura ar moiTxovs yinvebisagan dacvas, 

radgan ylortebis kargad momwifebisas yinvebi -19°-
mde seriozulad ver daazianebs maT. 
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14.5. mcenareebis daavadebaTa gamovlenis  

prognozi 

 

14.5.1. pomidoris kulturis fitoftoras  
daavadebis gamovlenis prognozi 

 

pomidoris fitoftoriT daavadeba gansakuTrebiT  
farTodaa gavrcelebuli tenian raionebSi. igi Zlier 
azianebs mosavals. fitoftora gamovlindeba (v.krasi-
anskaia), maSin roca adgili aqvs 4-7 dRis ganmavlobaSi 
Semdeg meteorologiur pirobebs: haeris saSualo dRe-

Ramuri temperatura ara umetes 25°, minimaluri ara 

naklebi 10°, haeris saSualo dRe-Ramuri tenianoba 
84%-ze meti, naleqebis jami 18 mm-ze meti, produqtiu-
li tenis maragi niadagis 0-20 sm fenaSi 45 mm-ze meti. 

aRniSnuli faqtorebis safuZvelze Sedgenilia sap-
rognozo gantoleba, romelic saSualebas iZleva gaan-
gariSebuli iqnas fitoftoras ganviTarebis xarisxi 
(%). 

 f=0.16P1 +0.15P2 -9.68t1 -14.30t2 +493.52 
 

sadac f — fitoftoras ganviTarebaa %-Si, P1 – na-
leqebis jamia ivlisis TveSi, P2 – agvistoSi, t — haeris 
Tvis saSualo temperatura ivlisSi, t2 — agvistoSi. 

prognoziT pomidorze daavadebis ganviTareba xa-
siaTdeba intensiuri dazianebis sazRvrebiT: depresia 
(20%-mde), zomieri ganviTareba (20-50%) da Zlieri gan-
viTareba(50%-ze meti). 
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Tavi XV 

 

agrometeorologiuri dakvirvebebi 

 

15.1. agrometeorologiur dakvirvebaTa saxeebi 
 

agrometeorologiuri dakvirvebebis Catareba mTe-
li wlis ganmavlobaSi, SeiZleba daiyos or etapad: 
wlis Tbil periodSi da civ periodSi Casatarebel sa-
muSaoebad. 

wlis Tbil periodSi, meteorologiur elementebze 
dakvirvebis paralelurad tardeba fenologiuri dak-
virvebebic, anu dakvirvebebi mcenaris ganviTarebis fa-
zebze. fenologia, aris cocxali bunebis sezonuri 
movlenebis Seswavla anu maTi damokidebulebis reagi-
reba garemo pirobebis svlaze. arCeven zogad anu kli-
matologiur da kerZo anu biologiur fenologias. 

zogadi fenologia ikvlevs cxovelebisa da mcena-
ris ganviTarebis kavSirs da damokidebulebas meteo-
rologiur pirobebTan. pirveli fenologiuri dakvir-
veba Caatara karl linem 1748 wels. 

bunebis sezonur movlenebze dakvirveba, Tu mas sis-
tematuri xasiaTi aqvs, saSualebas iZleva Seswavlil 
iqnas garemo pirobebis gavlena mcenareebsa da cxove-
lebze. martiv formebSi warmoebul fenologiur dak-
virvebebsac didi Teoriuli da praqtikuli mniSvnelo-
ba aqvs. magaliTisaTvis, Tu aviRebT vazis kulturas an 
vaSlis xes, CaviniSnavT kvirtis gaRivebis TariRs, Sem-
deg foTolcvenis dasawyiss Cven gavigebT am kultura-
Ta savegetacio periodis xangrZlivobas da SegviZlia 
gamoviangariSoT aqtiur da efeqtur temperaturaTa 
jami, mosuli naleqebis raodenoba am periodSi da sxva. 
mniSvnelovania dakvirveba gazafxulis dadgomaze. es 
dro metismetad meryevia da saSualod qarTlisaTvis 
udris 15 dRes, e.i. calkeul wlebSi gazafxuli SeiZle-
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ba daiwyos 15 da meti dRiT adre, zogjer 15 da meti 
dRiT gvian. es mdgomareoba mxedvelobaSi unda iqnas 
miRebuli sasoflo-sameurneo samuSaoebis dadgomis 
dros, gansakuTrebiT Tesvis dawyebisas, mcenareTa gas-
xvlisas da sxva. amindis aseT svlaze mWidrodaa kavSir-
Si mcenaris savegetacio perodis xangrZlivoba. mcena-
re vegetacias iwyebs maSin, roca misTvis xelsayreli 
pirobebi dgeba — niadagis da haeris temperatura, teni-
anoba da sxva.  

yoveli mcenare viTardeba gansazRvruli drois 
ganmavlobaSi, e.i. kvirtis gaRivebis dRidan foTol-
cvenis dawyebamde, rasac savegetacio periodi ewodeba. 
savegetacio periodis ganmavlobaSi yovel calke aRe-
bul mcenareSi adgili aqvs ganviTarebis gansazRvrul 
periodebs, romlebsac fazebi ewodebaT. xorbleulis 
fenologiri dakvirvebis dros aRiniSneba Semdegi fa-
zebi: Tesva, aRmoceneba, 2-3 foTlis ganviTareba, da-
muxvla, daTavTaveba, yvaviloba, rZisebri simwife, sru-
li simwife, mosavlis aReba. xexilisaTvis: kvirtis ga-
Riveba, kvirtis gaSla, I foTlis gaSla, yvavilobis da-
sawyisi, yvavilobis dasasruli, nayofis gamonaskva, na-
yofis damwifeba, krefa, foTolcvenis dasawyisi da 
foTolcvenis dasasruli. aRniSnuli fazebi regis-
trirdeba TariRebis mixedviT da mas fenoTariRi ewo-
deba. saWiroa, agreTve mcenaris saerTo mdgomareobis 
Sefaseba vizualurad. amitom iReben saSualo ganviTa-
rebis mcenares, romelsac danomraven da axdenen misi 
mdgomareobis Sefasebas xuT baliani sistemis saSuale-
biT. Tu mcenaris mdgomareoba cudia Sefasdeba - 1 ba-
liT, susti — 2, saSualo — 3, saSualoze meti — 4, kargi — 
5 baliT. aRniSnuli Sefaseba TvalzomiT xdeba da amde-
nad subieqturia, amitom saWiroa mcenaris ganviTare-
bis obieqturi Sefaseba, risTvisac iyeneben Semdeg maC-
veneblebs:  
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1. mcenaris saSualo simaRle - romelsac sazRvra-
ven Semdegnairad: naTesidan iReben 10-15 mcenares, zo-
maven TviTeulis simaRles da yofen aRebul mcenareTa 
ricxvze;  

2. sixSire — misi gansazRvrisTvis, Tu mcenaris Tes-
li manqaniTaa daTesili, sam sxvadasxva adgilze, naTe-
sis ori metris sigrZeze iTvlian mcenareTa raodeno-
bas, Sekreben da yofen variantTa raodenobaze. mobne-
viT daTesvisas sam sxvadasxva adgilze, yovel m2 iTvli-
an mcenareTa saerTo raodenobas, ris Semdegac gansaz-
Rvraven saSualos.  

3. dazianebul an daavadebul mcenareTa %-is gamo-
angariSeba — imave xerxiT warmoebs, rogorc sixSiris 
gansazRvra. vTqvaT, erT adgilze 1 m2 -Si moqceuli 80 
mcenaridan 10 daavadebulia, meore adgilze 70 jansaRi 
mcenaridan 15 daavadebulia, xolo mesame adgilze 90-
dan 16 daavadebulia. Seikribeba daavadebul mcenareTa 
ricxvi, gamravldeba 100 da gaiyofa samive adgilze 1 m2-
Si moqceul mcenareTa raodenobaze.  

mniSvnelovania, agreTve mcenaris savegetacio pe-
riodis ganmavlobaSi atmosferos stiqiuri movlene-
bis aRricxva, rogoricaa: Zlieri qari, xangrZlivi 
gvalva, wyaldidoba, setyva, yinvebi da sxva, aseve kul-
turis qveS Catarebuli muSaobis aRricxva — xvna, far-
cxva, kultivacia, morwyva, Sewamvla da sxva, rac sabo-
lood gamoyenebas hpovebs mcenareTa mdgomareobis Se-
fasebis dasazusteblad. aRniSnuli samuSaoebis Cata-
reba mimdinareobs wlebis ganmavlobaSi, raTa dazus-
tdes ama Tu im mcenaris fazebis ganviTarebis dadgomis 
saSualo TariRebi. amisaTvis arsebobs sami ZiriTadi 
piroba: 1. fenologiuri dakvirveba unda warmoebdes 
erTsa da imave mcenareze wlebis manZilze, 2. dakvirve-
ba unda xdebodes erTsa da imave sacdel nakveTze, 3. 
yovelwliurad fenofaza da fenomovlena unda iyos 
aRniSnuli erTi da imave niSnebis mixedviT.  
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mcenaris romelime fazis dadgomisaTvis saWiroa 
garkveul dReTa raodenoba da am dReebis Sesabamisi 
temperaturuli jami gamoTvlili ara absoluturi nu-
lidan, aramed im temperaturidan, romlis drosac mce-
nareSi iwyeba sasicocxlo procesebi, anu wvenTa moZra-
oba. amas ewodeba sasicocxlo nuli. es temperatura 
sxvadasxva mcenarisaTvis sxvadasxvaa, magaliTad: xexi-

lisaTvis igi tolia +5°, vazisaTvis +8°, citrusovani 

kulturebisaTvis +10° da a.S. 
mocemul temperaturaTa jams, romelic saWiroa 

ama Tu im fazis dadgomisaTvis, efeqtur temperatura-
Ta jams uwodeben. Tu winaswar gvecodineba efeqtur 
temperaturaTa saSualo jami, CvenTvis sakvlevi fazis 
dadgomisaTvis, SegviZlia gamovTvaloT im dReTa rao-
denoba, 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 SeiZ-
leba ramdenime dRiT, zogjer kviriTac adre an gvian 
dadges. am SemTxvevaSi adgili aqvs mravalwliuri fe-
nologiuri TariRidan gadaxras. es gadaxra SeiZleba 
iyos dadebiTi an uaryofiTi, rasac fenoanomalia ewo-
deba. igi damokidebulia adgilobriv klimatze da amin-
dis msvlelobaze. Tu teritoriis hava kontinenturia, 
maSin anomalia metia. magaliTisaTvis ganvixiloT qar-
Tlis hava. aq gazafxuli calkeul wlebSi daaxloebiT 
15 dRis dagvianebiT dgeba, zogjer amdenive dRiT ad-
re. aqedan cxadia, rom fenoTariRi mudam ixreba mra-
valwliur saSualo fenologiur TariRTan Sedarebi-
sas. magaliTad, vaSlis saSualo mravalwliuri yvavi-
lobis dasawyisis fenologiuri TariRia 25 marti, mag-
ram erT-erT wels ayvavda 30 marts. am SemTxvevaSi fe-
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noanomalia udris 5 dRes, zogjer 1-2 dRiT ifargleba, 
rac umniSvnelo movlenad unda CaiTvalos. 

fenologiuri TariRis mdgradobas didi mniSvne-
loba aqvs soflis meurneobaSi, radgan masTanaa dakav-
Sirebuli saTanado agroteqnikuri RonisZiebebis Cata-
reba.  

bunebaSi SeimCneva iseTi sezonuri movlenebi, rome-
lic amcnoben ama Tu im sasoflo - sameurneo samuSaoe-
bis saukeTeso drois dadgomas, an moaxlovebas. aseT 
sezonur movlenebs fenologiur indikatorebs uwode-
ben. magaliTad, xorbleulis Tesvis vada SesaZlebelia 
veluri mcenaris, romelime fazis dadgomis vadas dau-
kavSiroT. Tibvis optimalur vadad miRebulia is dro, 
rodesac saTibSi balaxi iwyebs yvavilobas. dadgeni-
lia, rom adre moTibuli balaxi met mosavals iZleva, 
saSualo dros moTibuli naklebs, xolo gvian moTibu-
li kidev ufro naklebs. 

fenologiuri indikatori ar SeiZleba teritoriis 
did manZilze gavrceldes. igi adgilobrivi obieqturi 
niSania, romelic bunebis sezonuri ganviTarebis svli-
sa da masTan dakavSirebuli — sezonuri samuSaos vade-
bisTvisaa damaxasiaTebeli. magaliTad, vaSlis yvavi-
lobis saSualo droa 10 aprili, xolo nayofis damwi-
febisa 15 agvisto. aq or movlenaTa Soris Sualedi 125 
dRe-Rames udris. Tu mimdinare wels vaSlma gamoiRo 
yvavili ara 10 aprils, aramed 15 aprils, SegviZlia da-
vadginoT vaSlis mokrefis dro. amisaTvis viRebT 15 ap-
rils, davumatebT mas 125 dRe-Rames, romelic saWiroa 
vaSlis damwifebisaTvis, miviRebT 20 agvistos. amiT wi-
naswar vadgenT vaSlis mokrefis samuSao dros. kultu-
rul mcenareebze fenologiuri prognozebis gamar-
Tleba 80-85% Seadgens. 

wlis Tbili periodis agrometeorologiur dak-
virvebaTa nusxaSi Sedis: 
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1. naTesebis dasarevlianebis gansazRvra — feno-
logiuri dakvirvebebis dros dasarevlianebis 
xarisxi ganisazRvreba vizualurad 0-dan 4 — ba-
lamde; 

2. mcenareTa dazianebis gansazRvra — gamowveuli 
arasasurveli meteorologiuri movlenebiT. 
aRiniSneba mcenaris dazianebis xasiaTi da xa-
risxi wayinvebiT, gvalviT, xorSakiT (cxeli qa-
ri), setyviT, TqeSi wvimebiT, Zlieri qariT da 
sxva; 

3. dakvirveba mindvris samuSaoebis msvlelobaze — 
maTi xarisxianad Catarebis SefasebiT da maTze 
amindis pirobebis gavlenis mixedviT; 

4. dakvirveba saqonlis Zovebis pirobebze — saZov-
rebis mdgomareobis gaTvaliswinebiT; 

5. dakvirveba niadagis tenianobaze — Teslbrunvis 
mindvrebze, igi Sedgeba ori meTodisagan: erTi 
— vizualuri dakvirvebaTa da meore instrumen-
taluri gazomviT. 

wlis civ periodSi tardeba Semdegi agrometeoro-
logiuri dakvirvebebi: 

1. niadagis temperaturaze — misi gayinvisa an gal-
Robis siRrmis mixedviT da Tovlis saburvelze 
xexilis baRebSi da saSemodgomo xorblis naTe-
sebSi; 

2. xexilovani da saSemodgomo kulturebis mdgo-
mareobaze — maTi sicocxlisunarianobis gan-
sazRvriT. 

agrometeorologiuri dakvirvebebidan mniSvnelo-
vania, agreTve naTesebis mdgomareobis raodenobrivi 
Sefasebis meTodi, romelic tardeba mcenaris produq-
tiul elementebze dakvirvebebis mixedviT, magaliTad: 
mcenaris simaRle, TavTavebis raodenoba, TavTavebSi 
marcvlebis raodenoba, Zirxvenis diametri, naTesebis 
sixSire da a.S.  
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agrometeorologiuri dakvirvebebis meTodebis 
Semdgomi srulyofa da ganviTareba mimdinareobs sami 
mimarTulebiT: 

1. inergeba did farTobebze distanciuri aRric-
xvis meTodebi niadagSi tenis maragis, TovlSi 
wylis maragis, temperaturisa da a.S. ganawile-
bisa; 

2. muSavdeba distanciuri meTodebi, naTesebis 
mdgomareobis sivrcobrivi Sefasebisa did far-
Tobebze saaviacio gamokvlevebis safuZvelze; 

3. warmoebs muSaoba SedarebiT msxvili regionebis 
teritoriebze naTesebis Sefasebis SesaZleb-
lobisa kosmosuri meTodebiT. 

msgavsi meTodebiT Caterebuli agrometeorologi-
uri gamokvlevebi sxvadasxva kulturebis mdgomareo-
bis SefasebisaTvis, gacilebiT ufro metad efeqturia, 
vidre calkeuli sadgurebis mier am mimarTulebiT Ses-
rulebuli samuSaoebi, radgan zemoaRniSnuli meTode-
bi gacilebiT farTo warmodgenas gvaZlevs am sakiTxe-
bis Sesaxeb. amJamad mimdinareobs kosmosuri gamokvle-
vebi dedamiwis xelovnuri Tanamgzavrebis gamoyenebiT, 
iseTi sakiTxebis sferoSi rogoricaa: sxvadasxva daava-
debebiT dazianebul mcenareTa farTobebis gansaz-
Rvra, mcenareuli safarisa da niadagis temperaturis, 
agreTve tenis maragis gazomva, naTesebis mdgomareo-
bis Sefaseba da sxva. 
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