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S e s a v a l i 

 

 satyeo meteorologia da klimatologiis kursis 

Seswavla satyeo meurneobis praqtikuli moTxovnilebis 

gaTvaliswinebiT, xels uwyobs metyeveobas amindisa da 

klimaturi faqtorebis efeqturad gamoyenebaSi. misi miza-

nia Seiswavlos amindisa da klimatis gavlena tyeebze, maT 

zrda-ganviTarebaze, produqtiulobaze da piriqiT tyis 

gavlena klimatsa da amindze. 

 `satyeo meteorologia da klimatologiis” saxel-

mZRvanelos (e.jiqia, 1969) gamocemidan oTx aTeulze metma 

welma ganvlo. am periodis ganmavlobaSi mravalma siaxlem 

iCina Tavi satyeo meteorologiuri procesebis Seswavla-

Si. ufro srulyofili gaxda atmosferoze dakvirvebis me-

Todebi, gamoqveynda mravali samecniero naSromi da mo-

nografia meteorologiaSi, klimatologiaSi, agrometeo-

rologiaSi da sxva, ramac safuZveli misca winamdebare sa-

xelmZRvanelos Seqmnas.  

 warmodgenili naSromi (saxelmZRvanelo) garkveul 

miznad isaxavs im xarvezebis Sevsebas, romelic satyeo me-

teorologia da klimatologiaSi arsebuli literaturis 

simwiriTaa ganpirobebuli. igi Sedgenilia moqmedi prog-

ramis (avtori m.melaZe) mixedviT, romelmac ganapiroba 

satyeo meteorologia da klimatologiis sakiTxebis axa-

li kuTxiT warmoCena. 

 saxelmZRvaneloSi satyeo meteorologiisa da klima-

tologiis sakiTxebi mocemulia ara ganyenebulad, aramed 

erT mTlianobaSi. umetes SemTxvevaSi zogierTi maTgani 

ganixileba kompleqsurad, risi safuZvelic Tanamedrove 

mecnieruli kvleviT miRebuli Sedegebia. 

 satyeo meteorologiur dakvirvebaTa monacemebi mo-

cemuli teritoriis tyis klimats axasiaTebs. aqedan ga-
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momdinare, tyis klimatis Seswavlas win unda uZRvodes 

satyeo meteorologiis kanonebis safuZvliani codna. 

 meteorologiuri da klimaturi pirobebis Seswavlas 

gansakuTrebuli mniSvneloba aqvs satyeo meurneobisaTvis, 

radgan amindTan da klimatTan aris dakavSirebuli mrava-

li RonisZiebis Catareba. mcenareTa gavrcelebis arealis 

swori SerCeva da maTi xelovnuri ganlageba mniSvnelovan-

wilad ganisazRvreba klimaturi pirobebis gaTvaliswine-

biT. klimaturi monacemebis safuZvelze xdeba araxelsay-

rel movlenebTan (gvalvebi, setyva, wayinvebi, Zlieri qa-

rebi da a.S.) brZolis Sesabamisi meTodebis gamoyeneba. 

 tye warmoadgens garemoze dadebiTi gavlenis mom-

xden xemcenareTa erTobliobas, romelic qmnis gansakuT-

rebul mikroklimats. tyis dadebiTi gavlena vrceldeba 

mis mimdebare teritoriebzec. igi qmnis zomier klimats, 

sadac meteorologiuri elementebis cvalebadoba mcirea. 

gansakuTrebiT mniSvnelovania tyis roli klimatis cvli-

lebaSi. 

 aRniSnuli sakiTxebis ganxilviT, studenti saTanado 

kvalifikaciis miRebis SemTxvevaSi, SeZlebs mecnierulad 

dasabuTebuli kvlevis safuZvelze gansazRvros amindisa 

da klimatis gavlena tyeebze, maT zrda-ganviTarebaze da 

piriqiT tyis gavlena klimatsa da amindze.  sworad war-

marTos  satyeo meurneoba _ arsebuli tyeebis movla, ma-

Ti eqspluatacia da xelovnuri nargavebis Seqmna meteo-

rologiuri da klimaturi pirobebis gaTvaliswinebiT. 
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Tavi I 
 

satyeo meteorologia da klimatologia 

 

1.1 satyeo meteorologia da klimatologiis sagani 

 

 satyeo meteorologia da klimatologia Seiswavlis 

amindisa da klimatis gavlenas tyeebze, maT zrda-ganviTa-

rebaze da produqtiulobaze da piriqiT, tyis gavlenas 

klimatze da amindze. 

 satyeo meteorologia da klimatologiis ZiriTad 

mizans warmoadgens, xeli Seuwyos satyeo meurneobas amin-

disa da klimaturi pirobebis racionalurad gamoyenebaSi. 

igi iZleva klimatisa da amindis gavlenis dasabuTebas 

mcenareTa zrda-ganviTarebaze da maT produqtiulobaze, 

amuSavebs meteorologiuri faqtorebis araxelsayrel 

movlenebTan brZolis mecnierul meTodebs da a.S. 

 satyeo meteorologia da klimatologia mWidro kav-

SirSia meteorologiasTan, klimatologiasTan, agromete-

orologiasTan da sxva dargebTan. igi Tavis kvlevis meTo-

debTan akavSirebs biologiis, fizikis, maTematikis, geog-

rafiis, hidrologiis da mecnierebis sxva dargebis kvle-

vis zogierT meTodebs. 

 meteorologiur da klimatur pirobebs didi mniS-

vneloba aqvs satyeo meurneobisaTvis. mcenareebis gavrce-

lebis arealis swori gansazRvra da maTi xelovnurad gan-

lageba SesaZlebelia mxolod klimaturi pirobebis gaTva-

liswinebiT. swored am pirobebis safuZvelze xdeba Sesaba-

misi meTodebiT brZola araxelsayrel movlenebTan. 

 meteorologia (berZ. Meteora - atmosfeuli movlena, 

logos - moZRvreba) Seiswavlis atmosferos Tvisebebs da 
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movlenebs, romlebic mimdinareobs atmosferoSi. amis ga-

mo, mas atmosferos fizikasac uwodeben. 

 klimatologia (berZ. klima, klimatos - klimati) aris 

mecniereba, romelic swavlobs klimatwarmomqmnel proce-

sebs da axdens calkeuli raionebis, qveynebis klimaturi 

pirobebis aRweras maTi fizikur-geografiuli Tavisebu-

rebebis gaTvaliswinebiT. 

 meteorologia da klimatologia mWidrodaa dakavSi-

rebuli sabunebismetyvelo mecnierebebTan. rac aixsneba 

atmosferuli procesebis mWidro urTierTqmedebiT deda-

miwis zedapirze mimdinare procesebTan. 

 Tanamedrove meteorologia da klimatologia mra-

valdargovani mecnierebebia. maTi ZiriTadi dargebia: ag-

rometeorologia, agroklimatologia, sinoptikuri mete-

orologia da klimatologia, samedicino meteorologia, 

dinamikuri klimatologia da sxva. 

 agrometeorologia anu sasoflo-sameurneo meteo-

rologia Seiswavlis meteorologiur, klimatur da hid-

rologiur pirobebs soflis meurneobis warmoebis proce-

sebTan da obieqtebTan mimarTebaSi. 

 agroklimatologia anu sasoflo-sameurneo klima-

tologia Seiswavlis klimats soflis meurneobisaTvis. 

igi did gavlenas axdens sasoflo-sameurneo kulturebis 

geografiul gavrcelebaze, mosavlianobasa da produqti-

ulobaze. 

 meteorologiuri da klimaturi pirobebis gaTvalis-

wineba aucilebelia satyeo meurneobis ganviTarebisaTvis. 

tye qmnis Tavisebur, gansakuTrebul mikroklimats. qarsa-

fari zolebis gaSeneba warmatebiT SeiZleba ganxorciel-

des meteorologiuri faqtorebis gaTvaliswinebiT. sat-

yeo meurneobisaTvis ukiduresad saSiSia xanZari. masTan 

brZolis RonisZiebebis gatareba SesaZlebelia mxolod im 

arealisaTvis, amindis prognozis gaTvaliswinebiT. 
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 meteorologias didi mniSvneloba aqvs soflis meur-

neobisaTvis. sasoflo-sameurneo kulturebis zrda-ganvi-

Tareba da mosavlianoba damokidebulia atmosferuli 

movlenebis msvlelobaze. klimaturi pirobebis codna sa-

Sualebas iZleva sworad moxdes teritoriis agroklima-

turi daraioneba, efeqturad iqnas gamoyenebuli xelsay-

reli agroklimaturi pirobebi, mcenareebi daculi iqnas 

saSiSi meteorologiuri movlenebisagan da a.S.  

 satyeo meurneobaSi klimatis gaTvaliswinebis gareSe 

mcenareTa geografiuli gavrceleba naklebad SesaZlebe-

lia, radgan abioturi faqtorebi mniSvnelovnad uwyobs 

xels tyis ganviTarebas. tyeebi Tavis mxriv, gansakuTre-

biT mTagorian qveynebSi aregulireben klimats da mikro-

klimats. 

 

 

1.2 meteorologiis ganviTarebis ZiriTadi etapebi 

 

 pirveli werilobiTi cnobebi mowmobs, rom atmosfe-

ruli movlenebis aRricxva xdeboda saberZneTSi, romSi, 

CineTSi, indoeTSi, egvipteSi. xangrZlivi dakvirvebebis ma-

salebis dagrovebis Semdeg daiwyo sxvadasxva meteorolo-

giuri movlenebis axsna. meteorologiis ganviTarebaSi 

axali etapi, rogorc instrumentaluri dakvirvebebi daiw-

yo XVI saukunidan, roca galileo galileim gamoigona 

Termometri (1597 w), xolo toriCelma barometri (1643 w). 

aRniSnulma xelsawyoebma dasabami misca amindis ZiriTadi 

maxasiaTeblebis Sefasebas (wneva, temperatura). 

 XIX saukunis dasawyisSi Seiqmna pirveli saxelmwifo 

meteorologiuri samsaxuris qseli. meteorologiuri 

sadgurebi iyo parizSi, oqsfordSi, londonSi da sxva. sa-

qarTveloSi pirveli sistematuri dakvirvebebi daiwyo 
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1844 wels TbilisSi. meteorologiis mniSvnelovani ganvi-

Tareba moxda XIX da XX saukuneebSi, rodesac miRebuli 

iqna pirveli monacemebi atmosferos maRal fenebSi aero-

logiuri dakvirvebebis safuZvelze mimdinare movlenebze. 

 meteorologiuri dakvirvebebis masalebis dagrove-

bis safuZvelze, Seiqmna klimatologiis ZiriTadi safuZ-

vlebi, romelic swraf ganviTarebas XIX saukunis dasaw-

yisSi iwyebs. arsebobs mosazreba, rom klimatologia Seiq-

mna maSin, roca a.humboldtma Seadgina izoTermebis pirve-

li ruka. XIX saukunis I naxevarSi frangma mecnierema gas-

perenma dawera naSromi _ `miwaTmoqmedebis kavSiri kli-

matTan”. 

 saqarTveloSi pirveli agrometeorologiuri dakvir-

vebebi aRiniSneba 1883 wlidan saqaris (zestafonis raioni) 

da sagarejos raionis sadgurebze. sistematiuri agrome-

teorologiuri dakvirvebebi daiwyo 1945 wlidan. 

 

 

1.3 dakvirvebebi meteorologiur elementebze 

 

 meteorologiur elementebs uwodeben haeris mdgo-

mareobis sxvadasxva xasiaTs da atmosferos zogierT pro-

ces. ZiriTad meteorologiur elementebs miekuTvneba: ha-

eris da niadagis temperatura, atmosferuli wneva, haeris 

tenianoba, Rrublebi, atmosferuli naleqebi, mzis radia-

cia, qari da sxva. meteorologiuri elementebis mniSvne-

loba drois garkveul periodSi xasiaTdeba meteorolo-

giuri pirobebiT (amindis pirobebi). 

 meteorologiuri elementebi sxvadasxva mniSvnelo-

bis mqone gavlenas axdenen mcenareebis zrda-ganviTareba-

ze, cxovelebis mdgomareobaze da produqtiulobaze. aR-

niSnuli elementebi warmoadgenen meteorologiur faqto-
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rebs, romlebic mocemul droSi maTi urTierTSeTanawyo-

bis procesSi ayalibeben garkveul pirobebs.  

 meteorologiuri elementebi cvalebadia drosa da 

sivrceSi, amitom maTze dakvirvebebi tardeba regularu-

lad, dReRameSi erTi programis mixedviT, erTi tipis mqo-

ne xelsawyo-iaraRebis saSualebiT mravalricxovan pun-

qtebze (sadgurebi, saguSagoebi). aseTi punqtebis saerTo 

ricxvi, romlebic ewevian dakvirvebebs, mTel msoflioSi 

mravali aTasia. Tavisi xasiaTis mixedviT sadgurTa qseli 

iyofa _ meteorologiur, hidrologiur, agrometeoro-

logiur, aerologiur da sxva saxis sadgurebad. 

 agrometeorologiuri sadgurebisa da saguSagoebis 

qselTa ZiriTadi daniSnulebaa: dakvirvebaTa Catareba me-

teorologiur pirobebze regularuli informaciis miRe-

bis mizniT da maTi gavlena mcenareebsa da savele samuSa-

oebze, fenologiaze, Setyobineba soflis meurneobisaTvis 

saSiSi movlenebis Sesaxeb.  

 sadgurebze, meteorologiur elementebze dakvirve-

bebi tardeba ramdenjerme dReRameSi. magaliTad iq, sadac 

Seiswavlian klimats, dakvirveba tardeba 01, 07, 13 da 19 

saaTze adgilobrivi droiT, xolo amindis samsaxurisaT-

vis 00, 03, 06, 09, 12, 15, 18, da 21 saaTze grinviCis droiT. 

 meteorologiur sadgurTa samuSaos ZiriTad prog-

ramaSi CarTulia dakvirvebebi haeris temperaturaze, at-

mosferos wnevaze, mzis radiaciaze, haeris tenianobaze, 

qarze (siCqare da mimarTuleba), Rrublianobaze, naleqeb-

ze, Tovlis saburvelze, xilvadobaze, niadagis zedapiris 

da misi sxvadasxva siRrmis temperaturaze, agreTve atmos-

feros zogierT movlenaze (TrTvilze, namze, lipyinulze, 

setyvaze, nislze da sxva). aRniSnuli dakvirvebebi tarde-

ba specialuri meteorologiuri xelsawyo-iaraRebiT 

(TermometrebiT, naleqmzomiT, TovlsazomiT, fsiqromet-
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riT, higrometriT, barometriT, aqtinometriT, agreTve 

TviTmweri da distanciuri xelsawyoebiT da sxva).  

 meteorologiuri pirobebis mdgomareobaze atmosfe-

ros zeda fenebSi dakvirveba mimdinareobs specialur ae-

rologiur sadgurebze (wnevaze, haeris tenianobaze da 

temperaturaze, qaris siCqareze da mis mimarTulebaze). 

aerologiur dakvirvebebs awarmoeben radiozondebis gaS-

vebiT atmosferos maRal fenebSi, sadac swavloben masSi 

mimdinare procesebs da movlenebs. 

 mdinareebze, tbebze, wyalsacavebze, agreTve mdina-

ris Camonadenze da wylis sxvadasxva resursebze dakvirve-

bebs awarmoebs hidrologiuri sadgurebi. 

 tye did gavlenas axdens klimatze da meteorologi-

uri elementebis msvlelobaze, amitom saWiroa specialu-

ri satyeo meteorologiuri sadguris organizeba. misi 

mowyoba xdeba tyis masivSi da tyis gareT, monacemebis Se-

darebis safuZvelze tyisa da velis urTierTdamokidebu-

lebis dadgenis mizniT.  

 tyis sixSiris gavlena mkveTrad gamoxatulia centri-

dan periferiisaken, rac gaTvaliswinebuli unda iqnas mete-

osadguris organizebis dros. am tipis sadgurebSi, garda 

meteorologiuri dakvirvebebisa atareben fenologiur 

dakvirvebebs, sazRvraven niadagis temperaturas, teniano-

bas, Tovlis saburvelis simaRles tyeSi da tyis gareT. 

 

 

1.4 atmosferoSi mimdinare movlenebis  

Seswavlis meTodebi 

 

 atmosferoSi mimdinare movlenebis SeswavlisaTvis 

iyeneben Semdeg meTodebs: dakvirvebis, eqsperimentis, sta-

tistikuri fizikur-maTematikuri analizis da distanciu-

ri dakvirvebis. 
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 dakvirvebis meTodi.  atmosferoSi mimdinare movle-

nebze da klimatze dakvirvebebis masalebis analizis sa-

fuZvelze, adgenen Sesaswavli elementebis warmoqmnis mi-

zezebs. meteorologiuri dakvirveba xdeba miwispira fe-

nebSi (2 m simaRleze niadagis zedapiridan), xolo daaxlo-

ebiT 40 km simaRlemde Catarebul dakvirvebas aerologiu-

ri dakvirveba ewodeba. 

 meteorologia maRali fenebis SeswavlisaTvis iye-

nebs dakvirvebebis radiolokaciur meTods. radioloka-

ciuri sadgurebis saSualebiT ganisazRvreba _ Rrublebis 

zeda da qveda sazRvari, Rrublebisa da masTan dakavSire-

buli movlenebis (setyva, Tavsxma wvima da sxva) gavrcele-

bis adgilebi, qaris mimarTuleba da siCqare, temperatu-

ruli gradientisa da tenianobis gazrdili areebi  da 

sxva. 

 radiolokatorisa da radiozondis erTdrouli mu-

SaobiT xdeba atmosferos kompleqsuri zondireba, zoma-

ven: temperaturas, tenianobas,  wnevas da atmosferos sxva 

parametrebs. radiolokatoriT xdeba  agreTve setyvis ke-

rebis aRmoCena da masze zemoqmedebis moxdena. 

 eqsperimentis meTodi. eqsperiments iyeneben gansaz-

Rvrul farglebSi atmosferuli procesebis Seswavlis 

mizniT. igi tardeba rogorc laboratoriaSi, aseve velze. 

meteorologiur eqsperiments miekuTvneba nislis gafan-

tva, setyvaze zemoqmedeba, xolo klimaturs qarsacavi 

zolebis gaSeneba, morwyva, wyalsacavebis organizeba. maTi 

saSualebiT SeiZleba SemuSavdes klimatze zemoqmedebis 

meTodebi. 

 statistikuri da fizikur-maTematikuri analizis 

meTodi. statistikuri analizis saSualebiT xdeba atmos-

feroSi mimdinare movlenebis kanonzomierebis dadgena. 

amisaTvis, meteorologiuri dakvirvebis masala unda iyos 

xangrZlivi, sinqronuli da uwyveti. 
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 meteorologiaSi mniSvnelovania atmosferuli mov-

lenebis fizikuri arsis analizi, rasac gansazRvravs fi-

zikuri kanonebi. aRniSnulis safuZvelze iyeneben fizi-

kur-maTematikuri analizis meTods. xdeba diferencialu-

ri gantolebebis Sedgena, romelSic SeaqvT dakvirvebebis 

safuZvelze miRebuli maCveneblebi da gantolebis amox-

sniT pouloben atmosferuli procesebis xarisxobriv ma-

xasiaTeblebs. SesaZlebelia agreTve maTi Semdgomi ganvi-

Tarebis winaswarmetyvelebac. 

 distanciuri dakvirvebis meTodi. es meTodi gulis-

xmobs garkveuli teritoriis fotogadaRebas kosmosidan, 

rac sul ufro farTod gamoiyeneba meteorologiur da 

klimatologiur kvlevebSi. 

 meteorologiuri kvlevis ZiriTadi amocanebia: at-

mosferoSi mimdinare movlenebis aRwera, maTi warmoSobis 

da ganviTarebis kanonzomierebebis dadgena, maT safuZ-

velze atmosferuli movlenebis prognozirebis meTodebis 

SemuSaveba, aseve atmosferoSi mimdinare procesebze ze-

moqmedeba (igulisxmeba saSiS meteorologiur movleneb-

Tan brZolis meTodebi). 

 

 

1.5 garemo faqtorebis kanonzomierebebi 

 

garemo faqtorebi xasiaTdeba Semdegi ZiriTadi ka-

nonzomierebebiT: 

 1. sicocxlis ZiriTadi faqtorebis Seucvlelobis 

anu TanabarmniSvnelovnobis kanoni. misi arsi imaSi mdgo-

mareobs, rom arcerTi saWiro faqtori mcenareebis zrda-

ganviTarebisaTvis (siTbo, teni, sinaTle) ar SeiZleba ga-

moTiSuli an Secvlili iqnas sxva faqtoriT. yvela isini 

aucilebelia mcenareTa arsebobisaTvis.  
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 2. garemo faqtorebis aratolfasovnobis kanoni.  am 

kanonis Tanaxmad, garemo faqtorebi mcenareebze Tavisi 

moqmedebis mixedviT iyofian ZiriTad da meorexarisxovan 

faqtorebad. ZiriTadi faqtorebi axdenen uSualo da Zli-

er gavlenas maTze. sxva damatebiTi faqtorebi asruleben 

meorexarisxovan, arapirdapir moqmedebas. maT koreqtive-

bi SeaqvT ZiriTadi faqtorebis moqmedebaSi, aZliereben an 

asusteben maT moqmedebas. 

3. minimumis kanoni anu malimitirebeli faqtoris ka-

noni. am kanonis Tanaxmad, sxva ucvleli garemo faqtore-

bis SemTxvevaSi mcenaris zrda-ganviTareba da mosavlis 

raodenoba ganisazRvreba im faqtoriT, romelic minimums 

warmoadgens. magaliTad, gvalvian zonaSi tenis raodenoba 

mosavlianobis malimitirebel faqtors warmoadgens, aseve 

ama Tu im adgilis zamTris Zlieri yinvebi, naklebad yinva-

gamZle mravalwliani mcenareebis gavrcelebisaTvis mali-

mitirebeli faqtoria da a. S. 

     4. optimumis kanoni (anu faqtorebis erToblivi moqme-

deba). am kanonidan gamomdinare, mcenareebis yvelaze meti 

produqtiuloba uzrunvelyofilia, mxolod sxvadasxva 

agrometeorologiuri faqtorebis optimaluri SeTanawyo-

biT, kulturebis movla-moyvanis saTanado agroteqnikis 

pirobebSi. 

5. kritikul periodTa kanoni. am kanonis Sesabamisad, 

mcenaris arseboba calkeul periodebSi Zalze mgrZnobi-

area garkveul garemo faqtorebisadmi, gansakuTrebiT te-

nis, siTbos da mzis radiaciisadmi. 

aRniSnuli kanonebis mizania, daadginos ZiriTadi da 

meorexarisxovani garemo faqtorebis raodenobrivi mniS-

vnelobebi, romlebic ganapirobeben mcenareebis arsebobas 

da malimitirebel mniSvnelobas, agreTve optimalur Se-

Tanawyobas kritikuli periodebis gaTvaliswinebiT. 
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Tavi II 
 

atmosferos saerTo Tvisebebi 

 

2.1 atmosferos fenebi da fizikuri Tvisebebi 

 

 atmosfero dedamiwis gazobrivi garsia, romelic 

cocxali organizmebis saarsebo garemos warmoadgens. at-

mosferoSi mimdinareobs yvela is fizikuri procesebi, 

romlebic ganapirobeben amindis formirebas da gansaz-

Rvraven mis mravalferovnebas. 

 atmosfero Sedgeba sxvadasxva gazis narevisagan, ro-

melsac haeri ewodeba. 

 dedamiwis haerovani garsi araerTgvarovania da Sed-

geba gansxvavebuli (tenianobiT, simkvriviT, haeris cirku-

laciis xasiaTiT da sxva) fenebisagan (cxrili 2.1.1). 

 

cxr. 2.1.1 

 

atmosferos fenebi 

 

fena 

zeda da qveda 

sazRvris 

simaRle (km) 

temperaturis 

msvlelobis 

xasiaTi 

gardamavali 

fena 

troposfero 
miwis piridan 

8-10-mde 
mcirdeba tropopauza 

stratosfero 10-dan 50-mde matulobs stratopauza

mezosfero 50-dan 90-mde mcirdeba mezopauza 

Termosfero 90-dan 800-mde matulobs Termopauza 

egzosfero 800-ze zeviT matulobs Termopauza 

 

 atmosferos qveda fenaa troposfero, romelic iwye-

ba uSualod dedamiwis zedapiridan da vrceldeba 8-10 km-
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mde. am fenaSi mimdinareobs atmosferos mniSvnelovani 

fizikuri procesebi. igi dedamiwasTan axlos mdebareobs 

da aqtiurad ganicdis mis gavlenas. haeris gaTboba mimdi-

nareobs gamTbari dedamiwis zedapiridan gamosxivebuli 

energiis xarjze. am fenaSi SeimCneva iseTi movlenebi, 

romlebic mniSvnelovan gavlenas axdenen mcenareTa zrda-

ganviTarebaze da adamianis saqmianobaze. miwispira fenaSi 

haeris temperatura dRisiT maRalia, xolo RamiT dabali. 

dabal fenebSi qaris siCqare xaxunis Sedegad Sesustebu-

lia maRal fenebTan SedarebiT, magram simaRlis zrdasTan 

erTad Zlierdeba. 

 troposfero xasiaTdeba Semdegi fizikuri Tvisebe-

biT da movlenebiT: 

1. temperaturis vertikaluri gradienti daaxloebiT 0.6° 
udris e.i. haeris temperatura yoveli 100 m simaRleze 

0.6°-iT klebulobs;  

2. wylis orTqlis didi nawili moqceulia am fenaSi;  

3. troposferoSi haeri moZraobs, rogorc vertikalu-

rad ise horizontalurad.  

 troposfero atmosferos is fenaa, sadac mimdinare-

obs yvela fizikuri procesebi da yalibdeba garkveuli 

xasiaTis amindi. amitom, meteorologia atmosferos Ziri-

Tad movlenebs swavlobs troposferoSi. TiTqmis yvela 

saxis Rrubeli warmoiqmneba troposferoSi. teniani haeri, 

romelic dedamiwis zedapiridan maRla miemarTeba, adiaba-

turad farTovdeba, civdeba da aRwevs najer mdgomareo-

bas. amis Semdeg orTqli kondensirdeba da warmoiqmneba 

Rrublebi. am ukanasknelidan garkveul pirobebSi gamoi-

yofa naleqebi wvimis, Tovlis da sxva saxiT. 

 troposferoSi haeris masebis horizontalurad ga-

daadgilebis Sedegad warmoiqmneba qari, rac garkveulwi-

lad ganapirobebs aminds. Tu qari aRmosavleTidan qris, 
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wlis Tbil periodSi myardeba mSrali da cxeli amindi, Tu 

CrdiloeTidan qris, dgeba civi amindi da a.S. 

 troposferos zeda sazRvarze haeris temperatura 

dabalia da Seadgens -55, -60°. 
 atmosferos meore fena vrceldeba 10-dan 50 km-mde 

da mas stratosferos uwodeben. igi troposferosagan ga-

moyofilia tropopauziT. es fena uRrubloa, troposfe-

rosTan SedarebiT haeri Zalian gamWirvalea. aq tempera-

tura 30 km-mde ucvleli rCeba (-55°), xolo 50 km simaRle-

ze 0°‐s utoldeba. fena didi raodenobiT Seicavs ozons, 

romelsac mzis radiaciis mokle talRis nawilis STan-

Tqmis unari gaaCnia. ozoni atmosferoSi umetesad Weqa-

quxilis dros warmoiqmneba. mas mniSvnelovani roli aqvs 

mzis radiaciis ultraiisferi gamosxivebis nawilis STan-

TqmaSi. am sxivs axasiaTebs maRali jamuri aqtivoba, rac 

cocxali organizmebisaTvis sazianoa. 

 ozoni xels uwyobs organuli nivTierebebis daSlas. 

igi haerSi adidebs airis higroskopulobas, rac aCqarebs 

wylis orTqlis kondensaciis process, rac dadebiTi mov-

lenaa atmosferuli naleqebis warmoqmnisaTvis. stratos-

feros da mezosferos Soris gardamaval fenas stratopa-

uza ewodeba. aq maqsimaluri temperatura daikvirveba. 

 atmosferos fenas, romelic 50-60-dan 80-90 km-mde 

vrceldeba mezosfero ewodeba. igi xasiaTdeba simaRleze 

temperaturis swrafi klebiT. mezosferos zeda sazRvars, 

sadac yvelaze dabali temperatura daikvirveba (-80, -100°) 
mezopauza ewodeba.°mezosferoSi temperatura simaRlis 

zrdasTan erTad ecema da zeda sazRvarze -70, -80°‐s 
utoldeba. daaxloebiT 80 km simaRleze am fenaSia ver-

cxlisferi Rrublebi, romelTa warmoqmnaze arsebobs gan-

sxvavebuli mosazrebebi. mezosferoSi ganviTarebulia 
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turbulenturi moZraoba, qaris siCqare 50-100 km/sT aR-

wevs. 

 mezosferos Semdeg daaxloebiT 800 km simaRleze 

vrceldeba Termosferos fena. am fenaSi temperatura da-

axlebiT 2000°‐ia, haeri gaiSviaTebulia. mezosferosTvis 

damaxasiaTebelia didi ionizacia. e.i. masSi didi raodeno-

biTaa dadebiTad da uaryofiTad damuxtuli nawilakebi, 

ionizebuli molekulebi da atomebi. didi ionizaciis gamo 

fena xasiaTdeba maRali eleqtrogamtarobiT da mas io-

nosferosac uwodeben. momdevno fenas, romelic 800 km-

dan iwyeba egzosferos uwodeben. igi atmosferos garegan 

garss warmoadgens. am fenaSi ZiriTadad wyalbadis atome-

bia. masSi haeri gaiSviaTebulia, vrceldeba 2000-3000 km-

mde da gadadis saplanetaSoriso sivrceSi. 

 

 

2.2 wylis orTqli, airovani da aerozoluri  

minarevebi atmosferoSi 

   

 atmosferos tenianobas afaseben haerSi wylis or-

Tqlis SemcvelobiT. misi Semcveloba atmosferoSi cvale-

badia da meryeobs 0-dan 4%-mde. wylis orTqlis kondensa-

ciasTan aris dakavSirebuli iseTi movlenebi, rogoricaa 

_ Rrublebisa da nislis warmoqmna, naleqebis mosvla, We-

qa-quxili da sxva. kondensaciis da aorTqlebis Sedegad 

STanTqmuli da gamoyofili siTbo mniSvnelovan rols as-

rulebs atmosferos energetikuli resursebis gazrdaSi. 

atmosferoSi wylis orTqlis gadasvlasTan, airovani 

mdgomareobidan Txevad an myar mdgomareobaSi dakavSire-

bulia amindisa da klimatis mniSvnelovani procesebi. 

wylis orTqli did gavlenas axdens dedamiwisa da atmos-

feros Termul reJimze. wylis orTqli STanTqavs ra mzis 
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sxivur energias, aTbobs atmosferos, romelic Tavis 

mxriv gamoasxivebs infrawiTel radiacias, romelic mimar-

Tulia dedamiwisaken. 

 wylis aorTqlebaze ixarjeba didi raodenobiT siT-

bo. kondensaciis dros gamoiyofa didi raodenobiT ener-

gia, romelic atmosferos gaTbobas xmardeba. kondensaci-

is Sedegad warmoqmnili Rrublebi aireklavs da STanTqavs 

mzis radiacias. 

 wylis orTqlis Semcvel haers (tenian haers) didi 

mniSvneloba aqvs rogorc mcenareebisaTvis, aseve cxove-

lebisaTvis. 

 atmosferoSi airovani minarevebidan mcenareebisaT-

vis mniSvnelovania naxSirorJangi, azoti, Jangbadi. atmos-

feros qveda fenebSi azotis moculobiTi raodenoba 78%-

ia, Jangbadis 21%, xolo danarCeni gazebis (argoni, neoni, 

kriptoni, qsenoni da a.S.) minarevebis procentuli Semad-

genloba erTze naklebia. 

 azoti. atmosferoSi, airovani azotis didi raodeno-

biT Semcvelobis miuxedavad, mcenaris mier misi uSualod 

haeridan SeTviseba ar xdeba (gamonaklisia dabal safexur-

ze mdgomi mcenareebi). misi wrebrunvis procesi ganuw-

yvetliv mimdinareobs da Sedegad biologiuri fiqsaciis 

xarjze xdeba atmosferos azotis organul naerTad gar-

daqmna. igi mcenaris niadaguri kvebis erTerT ZiriTad 

elementad iTvleba. 

 Jangbadi. qimiurad aqtiuri airia, romelic aucile-

beli elementia cocxali organizmebis sunTqvisaTvis, 

lpobis da wvis procesebisaTvis. atmosferoSi misi rao-

denoba TiTqmis mudmivia. Jangbadi organul nivTierebeb-

Tan urTierTqmedebis dros cocxali organizmebis ujre-

debSi gamoyofs energias, romelic uzrunvelyofs mcena-

reebisa da cxovelebis cxovelmoqmedebas. 



  19

 niadagis gamdidreba JangbadiT, rac miiRweva niada-

gis aeraciis gaumjobesebiT, xels uwyobs niadagSi fesvTa 

sistemis zrdas, mikroorganizmebis moqmedebas da mcena-

reTa niadaguri kvebis gaumjobesebas. 

 naxSirorJangi (CO2). igi atmosferoSi mcire raode-

nobiTaa da metad meryevia wlebis, wlis droebisa da dRe-

Ramis saaTebis mixedviT. misi raodenoba metia Tbil peri-

odSi _ tenian pirobebSi (gaZlierebuli fotosinTezis 

dros). igive mizezi ganapirobebs mis simcires dRis saa-

TebSi. naxSirorJangi gamoiyofa cocxali organizmebidan 

sunTqvisa da wvis procesSi, aseve samrewvelo obieqtebi-

dan, vulkanebis amofrqvevis dros da a.S. 

 tyis niadagebi naxSirorJangs gamoyofs mis zedapir-

ze mcxovrebi baqteriebisa da sokoebis cxovelmoqmedebis 

Sedegad. tyis niadagebidan naxSirorJangis  intensiuri 

gamoyofa xels uwyobs tyeebis produqtiulobis zrdas. 

roca tyis mcenareebis varjis zeviT haeris Semadgenloba-

Si 0.03% naxSirorJangia, varjis SigniT asimilaciis pro-

cesis Sedegad misi Semcveloba 0.02%-ze naklebia. varjis 

qveda nawilSi naxSirorJangis Semcveloba maRalia da Se-

adgens 0.05-0.08%-s. foTlovani tyis (muxnari, arynari) ni-

adagis haerSi SedarebiT meti naxSirorJangi warmoiqmneba, 

vidre wiwvovani tyis (naZvnari, fiWvnari) niadagis haerSi. 

 naxSirorJangis STanTqma didi raodenobiT xdeba 

okeaneebisa da mcenaris mwvane nawilebis mier. STanTqmuli 

naxSirorJangi mzis sxivebis daxmarebiT iSleba da Sedegad 

mcenareSi warmoiqmneba naxSirwylebi da gamoiyofa Jangba-

di. 

 aerozoluri minarevebi _  haerSi didi raodenobiTaa 

myari da Txevadi nawilakebis saxiT. maTi koncentracia 

didia msxvil samrewvelo centrebSi. atmosferoSi daax-

loebiT 30-70 mln tona aerozolia, romelTa didi nawili 

(mtvris) mTis qanebis daSlis, niadagis gamofitvis, xanZre-
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bis, vulkanuri amofrqvevebis da sxva gzebiT warmoiqmne-

ba. 

 aerozolebis raodenoba da xasiaTi gansazRvravs at-

mosferoSi sxivTa gabnevas da STanTqmas, haeris gamWirva-

lobas da rig optikur movlenebs. maTi udidesi nawili 

troposferoSia, SedarebiT mcire _ stratosferoSi, sa-

dac aerozolebis nawilakebi didxans Cerdebian. 

 mavne airebidan mniSvnelovania SO2, romelic didi 

raodenobiT SeiniSneba samrewvelo sawarmoebidan gamoyo-

fil kvamlSi. aRniSnuli kvamlis mavne airebis mimarT wiw-

vovanebidan gansakuTrebiT mgrZnobiarea soWi, naZvi, la-

riqsi, xolo foTlovanebidan wifeli, nekerCxali, muxa, 

kopiti, Tela, cacxvi. merqniani jiSebis mavne airebisadmi 

gamZleoba damokidebulia mcenareTa asakze. maT mimarT 

gansakuTrebul mgrZnobiarobas iCens wiflis axalgazrda 

da soWis xnieri xeebi. 

 atmosferoSi didi raodenobiTaa agreTve mcenaree-

bis mier gamoyofili aqroladi nivTierebebi _ fitonci-

debi. isini damRupvelad moqmedeben atmosferoSi arse-

bul mavne mikroorganizmebze da baqteriebze. tyis jiSe-

bidan fitonciduri mcenareebia evkalipti, aryis xe, fiW-

vi, kakali, Rvia da sxva. 

 

 

2.3 atmosferuli wnevis gazomva 

 

atmosferos wneva is Zalaa, romelic moqmedebs far-

Tobis garkveul erTeulze. yoveli gazi, romelic moTav-

sebulia raime WurWelSi, axdens dawolas WurWlis ked-

lebze Tavisi molekulebis moZraobis Sedegad. atmosfe-

roSi aseTi, pirobiTad gamoyofili haeris nebismieri mo-

culoba dawolas axdens mis garSemo myof haerze, es uka-

naskneli ki _ dedamiwaze. haeris aseTi gamoyofili mocu-
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loba SeiZleba Zalian mcire iyos wertilis sazRvrebam-

dec. maSasadame, atmosferos yovel wertilSi arsebobs 

atmosferuli wnevis gansazRvruli sidide.   

meteorologiaSi atmosferos wnevis gamoTvlisaTvis 

iyeneben baris meaTased nawils _ milibars. atmosferuli 

wnevis milimetridan milibarSi gadayvanisaTvis saWiroa 

milimetrebSi miRebuli wnevis sidide gadavamravloT 4/3 

da piriqiT, Tu gvinda milibaridan milimetrSi gadayvana, 

wnevis sididis milibarTa ricxvs gavamravlebT. magali-

Tad, 736 mm×4:3=981.3 mb an piriqiT 981.3 mb×3:4=736 mm. 
 dedamiwaze simZimis Zalis aCqareba matulobs ekvato-

ridan polusebisaken da mcirdeba simaRlis zrdasTan er-

Tad. imisaTvis, rom gamovricxoT sxvadasxva ganedis simZi-

mis Zalis aCqarebis gavlena vercxliswylis svetis Cvene-

baze, saWiroa masSi SevitanoT Sesworeba, raTa igi miviyva-

noT zRvis doneze da 45°-iani simZimis Zalis Cvenebaze. 

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 ba-

rometrebi, xolo eqspediciebSi barometri _ aneroidi.  

atmosferos wnevis uwyveti registraciisaTvis gamoiyeneba 

_ barografi. 

barometri. finjniani barometri Sedgeba minis mili-

sagan da finjnisagan, romelic Sevsebulia vercxlis-

wyliT. milis erTi bolo daxSulia, meore (qveda) CaSvebu-

lia vercxliswylian finjanSi. minis mils dazianebisagan 

icavs monikelebuli CarCo da masze datanilia barometris 

skala. CarCos qveda nawilze damagrebulia Termometri, 

romelic zomavs xelsawyos temperaturas. CarCos zeda na-

wilSi aris ori sapirispiro Wrili, rac iZleva vercxlis-
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wylis meniskis danaxvis saSualebas. barometris budis ze-

da nawilze  daxraxnilia xufi rgoliT xelsawyos Camosa-

kideblad. budis Sida nawilSi moTavsebulia rgoli noni-

usiT. rgolis gadaadgileba xdeba zemoT da qvemoT dakbi-

luli saxazavisa da kbilanis Tavis saSualebiT. budis Sua 

nawilSi gakeTebul WrilSi Casmulia Termometri, romli-

Tac izomeba haeris temperatura wnevis aTvlis momentSi. 

barometri unda moTavsdes stabiluri haeris tempe-

raturis pirobebSi. mas ar unda ecemodes mzis sxivi, da-

Sorebuli unda iyos gasaTbobi sistemidan, fanjridan da 

karebidan. 

barometrze dakvirveba iwyeba Termometrze anaTva-

lis gakeTebiT (0.1°-is sizustiT). Semdeg monikelebul 

CarCoze mikakunebiT, xraxnis daxmarebiT nonius ayeneben 

meniskis zeda nawilSi da aiTvleba barometris Cveneba ska-

laze (0.1 mb-is sizustiT). mTeli milibarebi aiTvleba no-

niusis qveda sazRvris mdebareobis mixedviT, xolo meaTe-

debi noniusis mixedviT. Termometris anaTvals Sesworeba 

eZleva Sesabamisi serTifikatis mixedviT. barometris 

anaTvals eZleva instrumentuli, temperaturuli da sim-

Zimis Zalis Sesworeba. instrimentuli Sesworeba miTiTe-

bulia xelsawyos sertifikatSi, xolo temperaturuli da 

simZimis Zalis Sesworebebi specialur cxrilebSia moce-

muli. instrumentalur da simZimis Zalis Sesworebas mud-

miv Sesworebas uwodeben. 

aneroidi. eqspediciebSi wnevis gasazomad gamoiyeneba 

barometr-aneroidi (niSnavs `uhaeros”, rac xelsawyos mu-

Saobis principSi gamoixateba), romlis mimReb nawils war-

moadgens ramodenime kolofi, ori erTmaneTTan mimagre-

buli gofrirebuli membraniT. kolofebidan haeri gamo-

tumbulia. rodesac haeris wneva matulobs kolofis ked-

lebi erTmaneTs uaxlovdeba, Semcirebisas Sordeba. berke-

tis sistemis saSualebiT es cvlileba gadaecema isars, 
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romelic ciferblatze moZraobs. ciferblatze grZeli 

xazebi aRniSnavs aTeul milimetrebs (milibarebs),  mokle 

xazebi _ erTeul milimetrebs (milibarebs). aneroidis ska-

laze mimagrebulia Termometri xelsawyos temperaturis 

gasazomad. aneroidze pirvel rigSi xdeba Termometris 

Cvenebis aTvla 0.1°-is sizustiT. SuSis zedapirze mikaku-

nebis Semdeg aiTvleba isris mdebareoba aneroidis mrgval 

skalaze 0.1 mm-is sizustiT. 

aneroidis CvenebaSi SeaqvT Semdegi Sesworebebi: 1. 

skalis; 2. damatebiTi; 3. temperaturuli. 

barografi. haeris wnevis uwyveti registraciisaTvis 

gamoiyeneba xelsawyo barografi, romelic ori saxisaa: 

dReRamuri da kvireuli. xelsawyos mTavar nawils warmo-

adgens erT vertikalur RerZze damagrebuli liTonis 

Txelkedlebiani kolofebi. atmosferuli wnevis momatebi-

sas kolofebi ikumSeba, xolo Semcirebisas iSleba. barog-

rafis gadamcemi nawili warmoadgens berketul sistemas, 

romelic daboloebulia isriT, Camweri kalmis daboloe-

biT. kalamSi asxia gliceriniani melani, romelic ebjineba 

dols. igi brunavs saaTis meqanizmis saSualebiT ise, rom 

masze mimagrebul bafTaze kalami kvals tovebs, riTac 

uCvenebs wnevis cvlilebas. saaTis meqanizmis momarTva 

xdeba kviraSi orjer, xolo bafTis gamocvla drois Sua-

ledSi, romelic Seesabameba dolis brunvas erT dReRame-

Si an erTxel kviraSi. 

barografi Tavsdeba horizontalurad Taroze an ma-

gidaze vercxliswyliani barometris axlos. igi daculi 

unda iyos mzis sxivebis zemoqmedebisagan. 
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2.4 atmosferuli wnevis cvalebadoba 

 

 satyeo meurneobisaTvis didi mniSvneloba aqvs cal-

keuli masivis mikroklimatur Seswavlas, risTvisac auci-

lebelia adgilis SefardebiTi simaRleebis dadgena. met-

yeveobisaTvis adgilis mikroklimaturi agegmva (simaRlis 

mixedviT) niadagis da mikroklimatis Sesabamisad gavrce-

lebuli tyis jiSebis gaadgilebis SesaZleblobis saSua-

lebaa.  

 atmosferuli wnevis cvlileba sivrcesa da droSi, 

mWidro kavSirSia ZiriTadi atmosferuli procesebis mim-

dinareobasTan. 

 Teoriuli da praqtikuli miznebisaTvis, mniSvnelo-

vania wnevis cvlilebis dinamika, rogorc horizontaluri, 

ise vertikaluri mimarTulebiT. 

reliefis ferdobis qveda da zeda punqtebs Soris 

simaRlis sxvaobis gamoangariSebisaTvis, romelsac dama-

tebiT barometrul nivelirebas uwodeben gamoiyeneba ba-

bines formula:  

h = 16000 (1 + 0.00366 )
2

21 tt +

21

21

pp
pp

+
−

 

sadac h - simaRlis sxvaobaa (m), p1  da p2  - wneva zeda da qve-

da punqtebSi (mm an mb), t1 da t2 - haeris temperatura Sesaba-

mis punqtebze, 0.00366 _ gazebis gafarToebis koeficien-

ti. 

barometruli nivelireba gamoiyeneba eqspediciuri 

gamokvlevebis pirobebSi, gansakuTrebiT mTian adgilebSi, 

rodesac reliefis sxvadasxva formebis SefardebiTi si-

maRlis gansazRvraa saWiro. 

barometruli formulis gamoyenebiT SesaZlebelia 

gadaiWras Semdegi sakiTxebi: 
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1.  Tu cnobilia wneva da temperatura zeda da qveda 

punqtebze, gamoiTvleba simaRleTa sxvaoba am or punqts 

Soris (barometruli nivelireba); 

2.  Tu cnobilia wneva da temperatura qveda punqtze 

(temperaturis cvlilebis kanoni simaRlis mixedviT), ga-

moiTvleba haeris wnevis sidide nebismier simaRleze; 

3.  Tu cnobilia punqtis simaRle zRvis donidan, 

temperaturis cvlileba simaRleze da wnevis sidide am 

punqtze, gamoiTvleba wneva qveda punqtze. 

 

 

2.5 adiabaturi procesebi atmosferoSi 

 

 atmosferoSi mimdinare procesebSi mniSvnelovan 

rols asrulebs haeris temperaturis cvlileba, garemom-

cvel garemosTan siTbos gacvlis gareSe. temperaturis 

aseT Secvlas, romelic mimdinareobs siTbos garemosTan 

gacvlis gareSe adiabaturi procesi ewodeba. 

 atmosferoSi absoluturad adiabaturi procesi ar 

SeiZleba arsebobdes, anu arc erTi masa ar SeiZleba ise 

iyos daculi, rom gare haerTan ar iyos kavSirSi. Tumca 

haeris moZraobis siswrafe SeiZleba imdenad maRali iyos, 

rom siTbos gacvla Zalian umniSvnelod moxdes. msgavsi 

procesi SeiZleba adiabaturad CaiTvalos. 

 aRmavali haeri adiabaturad civdeba, xolo daRmava-

li haeri adiabaturad Tbeba. dadgenilia, rom Tu haeri 

ikumSeba, maSin wnevac izrdeba da amasTanave matulobs 

temperaturac, xolo Tu haeri farTovdeba, maSin wnevac 

ecema da amasTanave klebulobs temperaturac. 

atmosferoSi haeris SekumSva da gafarToeba Ziri-

Tadad mimdinareobs haeris aRmavali da daRmavali denebis 

dros. Tu haeri maRla miiwevs, e.i. warmoiqmneba aRmavali 

denebi, haeri farTovdeba, misi wneva ecema da Sesabamisad 
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temperatura klebulobs.  Tu daRmavali denebi warmoiq-

mneba haeri ikumSeba, wneva matulobs da Sesabamisad haeris 

temperaturac izrdeba. mSral da teniT gaujerebel haer-

Si aRmavali denebis dros temperatura TiTqmis 1°-iT ece-

ma yovel 100 m-ze, xolo daRmavali denebis dros matu-

lobs imave sididiT. teniT gajerebul haerSi aRmavali 

denebis dros temperaturis adiabaturad SemcirebasTan 

erTad mimdinareobs wylis orTqlis kondensacia da faru-

li siTbos gamoyofa, romelic haeris gaTbobas xmardeba. 

amitom, gajerebul haerSi aRmavali denebis dros tempe-

raturis dacema SedarebiT naklebia, vidre gaujerebel 

haerSi. es sidide cvalebadia. Rrublebis didi nawili 

warmoiqmneba haeris aRmavali denebis dros, adiabaturi 

gacivebis Sedegad. 
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Tavi III 

 

mzis radiacia 

 

3.1 mzis radiaciis speqtruli Semadgenloba 

da misi cvlileba 

 

 dedamiwaze dacemisas, siTbur energiad gardaqmnil 

mzis sxivuri energiis nakads, mzis radiacia ewodeba. 

 yvela sxeuli, romlis temperatura absolutur 

nulze metia, gamoasxivebs. aseT radiacias dedamiwa iRebs 

mzisgan da mas temperaturul radiacias uwodeben. mzis 

sxivuri energia dedamiwaze dacemisas gardaiqmneba siT-

boT, romelic aTbobs mas. gamTbari dedamiwa gamoasxivebs. 

gamosxivebuli energiis raodenoba da talRis sigrZe da-

mokidebulia sxeulis temperaturaze da mis Tvisebebze. 

temperaturis maCvenebeli talRis sigrZis ukuproporci-

ulia, anu rac maRalia temperatura, miT naklebia talRis 

sigrZe. dedamiwis saSualo temperatura daaxloebiT 15°-s 
Seadgens. aRniSnuli temperatura saukuneebis manZilze 

mniSvnelovnad ar icvleba, rac imas niSnavs, rom dedamiwa 

da atmosfero mzisgan ra raodenobis energiasac iRebs, 

imdenives gascems, e.i. dedamiwa siTbur wonasworobaSia.  

mzis radiacia Sedgeba sxvadasxva sigrZis eleqtro-

magnituri talRebisagan. mzis radiaciis talRis sigrZes 

aqtinometriaSi gamoxataven mikrometrebSi (mkm). mzis sxi-

vuri energiis dayofas talRebis sigrZis mixedviT 

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).  
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atmosferos zeda sazRvarze mzis jamuri radiacii-

dan sxivuri energiis 46% speqtris xilul nawilze modis, 

47% infrawiTelze, 7% ultraiisferze. Tu mzis sxivs mi-

nis prizmaSi gavatarebT, TeTr ekranze miviRebT sxivebis 

7 ferad zols: wiTels, narinjisfers, yviTels, mwvanes, 

cisfers, lurjs da iisfers. msgavs movlenas bunebaSic 

aqvs adgili, rac cisartyelis saxelwodebiTaa cnobili 

(cxrili 3.1.1). 

 

cxr. 3.1.1  

 

mzis radiaciis talRis sigrZeebi sxvadasxva  

feris sxivebis mixedviT 

 

sxivis feri 
talRis  

sigrZe (mkm) 
sxivis feri 

talRis  

sigrZe (mkm) 

iisferi 0.39 _ 0.45 yviTeli  0.57 _ 0.58 

lurji 0.45 _ 0.48 narinjisferi 0.58 _ 0.62 

cisferi 0.48 _ 0.50 wiTeli 0.62 _ 0.76 

mwvane 0.50 _ 0.57   

 

mzis radiacia, atmosferoSi gavlis dros atmosfe-

ruli gazebisa da aerozolebis STanTqmis da gabnevis Se-

degad sustdeba. amasTanave, icvleba misi speqtruli Se-

madgenlobac. ultraiisferi sxivebi STainTqmeba atmosfe-

ros maRal fenebSi. speqtris xilul nawilSi sustdeba 

(gabnevis Sedegad) mokle talRis sigrZis sxivebi _ lurji 

da iisferi, kidev ufro naklebad sustdeba grZeli tal-

Ris sxivebi _ wiTeli, narinjisferi. rac ufro mcirea 

mzis simaRle, miT ufro Zlier gaibneva mokle talRebi 

(iisferi, lurji, cisferi) da miT ufro metia grZeli 

talRebis gavlis wili (wiTeli, narinjisferi). amitom, 

mze horizontze mowiTalo fers iRebs. rac ufro didi 
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raodenobiT gvxvdeba nawilakebi, romlebic gaabneven da 

STanTqaven radiacias, miT ufro mcirea atmosferos gam-

Wirvaloba. atmosferos gamWirvaloba xasiaTdeba gamWir-

valobis koeficientiT, romelic gviCvenebs, mzis radiaci-

is ra nawili aRwevs pirdapiri radiaciis saxiT dedamiwis 

zedapiramde. gamWirvalobis koeficienti meryeobs 0.60-

0.85 sazRvrebSi, igi sxvadasxvaa talRis sigrZis Sesabami-

sad. 

sinaTlis speqtrul gavlenas didi mniSvneloba aqvs 

mcenaris zrda-ganviTarebisaTvis. mcenaris fiziologiu-

ri procesebis normaluri mimdinareobisaTvis, romlebic 

ganapirobeben mis sicocxlisunarianobas, mniSvnelovania 

mokletalRovani radiacia, romlis talRis sigrZe 0.1-4.0 

mkm farglebSi icvleba. infrawiTeli radiacia (≥0.76 mkm) 
mcenareTa zrda-ganviTarebaSi axdens mxolod siTbur 

efeqts. ultraiisferi radiacia moqmedebs mcenaris 

zrdis procesze, xolo xiluli radiacia mTlianad ganapi-

robebs mcenaris fiziologiuri procesebis msvlelobas. 

es is energetikuli resursia, romlis STanTqmiTac mcena-

re aregulirebs mis sasicocxlo procesebs. speqtris am 

ubanze naTlad Cans fotosinTezurad aqtiuri radiaciis 

(far) mniSvneloba. radiaciis im nawils, romelsac STan-

Tqavs foTlis qlorofilis marcvlebi k.timiriazevma fi-

ziologiuri radiacia uwoda.  fotosinTezis procesisaT-

vis gamoiyeneba jamuri radiaciis is nawili, romelic mde-

bareobs sxivis 0.38-0.71 mkm talRis sigrZis intervalSi da 

mas fotosinTezurad aqtiur radiacias (far) uwodeben. 

foTolze dacemuli mTliani sxivuri energiidan STain-

Tqmeba 73%, xolo 27% gatardeba. STanTqmuli 73%-dan 

fotosinTezis process xmardeba 1-5%, danarCeni siTbur 

energiaSi gadadis da ixarjeba sunTqvasa da aorTqlebaze.  

mcenaris mier organuli nivTierebis dagrovebisaT-

vis, saWiroa sinaTlis energetikuli mxare, romelic iq-
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mneba mzis radiaciis daxmarebiT. igi, unda sWarbobdes 

gansazRvrul mniSvnelobas, romelsac kompensaciis wer-

tils uwodeben. winaaRmdeg SemTxvevaSi, fotosinTezis 

procesSi mcenaris sunTqvaze ufro meti organuli nivTi-

ereba gaicema (daixarjeba) vidre Seiqmneba, rac mcenaris 

dakninebas gamoiwvevs.  

 

 

3.2 mzis pirdapir da gabneul radiaciasTan  

dakavSirebuli movlenebi 

 

niadagis zedapirze mzidan miRebul paraleluri sxi-

vebis nakads pirdapiri radiacia ewodeba (mzis radiacia). 

misi intensivoba izomeba siTbos im raodenobiT kalorieb-

Si, romelsac Rebulobs sxivebisadmi perpendikularulad 

mimarTuli 1 sm
2
 Savi zedapiri 1 wT-is ganmavlobaSi. misi 

energetikuli mxare damokidebulia mzis dgomis simaRle-

ze, atmosferos gamWirvalobaze, Semadgenlobasa da wlis 

periodze. 

dedamiwis mzis garSemo elifsisebur orbitaze moZ-

raoba iwvevs sxvadasxva sezonSi dedamiwis gansxvavebuli 

manZiliT daSorebas mzidan. misi intensivoba izrdeba 

zRvis donidan adgilis simaRlis zrdasTan erTad. mzis 

radiaciis talRis sigrZe, romelic aRwevs dedamiwamde, 

meryeobs 0.29-4.0 mkm farglebSi. misi energiis daaxloebiT 

naxevari modis fotosinTezurad aqtiur radiaciaze. 

mzis pirdapir radiacias axasiTebs rogorc dRiuri, 

ise wliuri msvleloba. mzis amosvlisas mzis radiaciis 

intensivoba Zalze mcirea. mzis simaRlis zrdasTan erTad 

igi TandaTan matulobs da SuadRisas aRwevs maqsimums. 

pirdapiri radiaciis wliuri msvleloba ki mkveTrad ga-

moxatulia polusebze, radgan aq zamTarSi polaruli Ra-

meebis pirobebSi mzis radiacia saerTod ar SeimCneva. sa-
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Sualo ganedebze pirdapiri radiaciis maqsimumi modis ara 

zafxulze, aramed gazafxulze, radgan zafxulis TveebSi 

wylis orTqlisa da mtveris momatebis gamo, atmosferos 

gamWirvaloba daqveiTebulia. saqarTvelosaTvis radiaci-

is maqsimumi aRiniSneba ivnisSi, xolo minimumi zamTris pe-

riodSi, dekemberSi.  

gabneuli radiacia mzis radiaciis is nawilia, rome-

lic atmosferoSi gavlis dros gaibneva da am saxiT aR-

wevs niadagis zedapirs. sxivebis gabnevas xels uwyobs at-

mosferoSi arsebuli gazebis molekulebi, mtveri, Rrub-

lebi da sxva. Rrublebidan radiaciis gabnevis intensivoba 

metad rTulia, radgan aq mxedvelobaSia misaRebi, rogorc 

Rrublebis raodenoba, ise misi vertikaluri simZlavre, 

optikuri Tviseba da sxva. Tovlis saburveli, romelic 

aireklavs pirdapiri radiaciis 70-90%-s, adidebs gabneul 

radiacias atmosferoSi. mowmendil amindSi, zRvis doni-

dan adgilis simaRlis matebasTan erTad gabneuli radia-

ciis intensivoba klebulobs. 

gabneuli radiaciis dReRamuri da wliuri svla TiT-

qmis Seesabameba pirdapiri radiaciis msvlelobas. diliT 

gabneuli radiacia SeimCneva mzis amosvlamde, xolo saRa-

mos _ mzis Casvlis Semdeg. saerTod, mzis amosvlis da 

Casvlis periodSi igi Zlier sustia. wliur svlaSi gabneu-

li radiaciis maqsimumi SeimCneva zafxulobiT. 

haerSi myofi nawilakebis mier mzis sxivebis gabneva 

cis silurjis mizezia. mzis sxivebi TeTri Seferilobisaa, 

Tumca SeiZleba daiSalos sxvadasxva ferebad. yvela fe-

ris sxivi erTnairad ar iSleba. yvelaze metad gaibneva 

lurji da iisferi, rac gansazRvravs cis lurj Seferi-

lobas. roca haerSi didi raodenobiT aris Rrublebis na-

wilakebi, maSin yvela feri erTnairad gaibneva da ca mo-

TeTro an ruxi Seferilobisaa. gabneuli radiaciis Sede-

gia dRis sinaTle. gabnevis ar arsebobis SemTxvevaSi si-



 32 

naTle mxolod iq iqneboda, sadac sxivebis dacema xdeba, 

an iq sadac areklili sxivebi miaRwevda. aqedan gamomdina-

re, CrdilSi mudmivad sibnele iqneboda. gabneuli sxivebis 

Sedegia is, rom mzis CasvlisTaneve ar bneldeba, xolo 

mzis amosvlis win naTdeba. imis mixedviT, Tu romeli sxi-

vebi ufro metad gaibneva, ca iRebs yviTel, wiTel da a.S. 

Seferilobas. 

gabneuli radiacia, mowmendili cis pirobebSi, gaci-

lebiT mdidaria mokletalRovani sxivebiT, vidre pirda-

piri sxivebiT, rac mniSvnelovan fiziologiur gavlenas 

axdens, rogorc mcenareTa, ise cxovelTa zrda-ganviTare-

baze. ganedis zrdasTan erTad mniSvnelovnad matulobs 

Rrublianoba, ris gamoc CrdiloeTiT mdebare qveynebSi 

gabneuli radiaciis roli mcenareTa da cxovelTa ganvi-

TarebisaTvis gacilebiT metia, vidre samxreT qveynebSi. 

mzis simaRlezea damokidebuli ara marto pirdapiri, ara-

med gabmuli radiaciis intensivobac, e.i. mze horizonti-

dan rac ufro dabla dgas, imdenad nakleb pirdapir da 

gabneul radiacias iZleva. 

 

 

3.3 jamuri, areklili da STanTqmuli radiacia.  

dedamiwis albedo 

 

mzis gabneuli _ D  da pirdapiri _ S/  
radiaciebiT mi-

Rebul siTbos jams, romelic modis horizontalur zeda-

pirze uwodeben jamur (mTlian) radiacias. 

 

Q=S/+D 
 

jamuri radiacia warmoadgens radiaciuli balansis 

ZiriTad Semadgenel nawils. dedamiwis zedapirze igi siT-
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bos ZiriTadi nawilia. jamuri radiacia mTliani Rrublia-

nobis SemTxvevaSi warmodgenilia mxolod gabneuli radia-

ciis saxiT, xolo mowmendili amindis dros pirdapiri da 

gabneuliT. pirdapiri da gabneuli radiaciis Tanafardo-

ba jamur radiaciaSi damokidebulia mzis simaRleze, 

Rrublianobasa da atmosferos gaWuWyianebaze. gamWirvale 

atmosferos SemTxvevaSi, mcirea gabneuli radiaciis wili 

jamur radiaciaSi. jamuri radiaciis intensivoba energiis 

is raodenobaa, romelsac Rebulobs 1sm
2 
horizontaluri 

zedapiri 1 wT-is ganmavlobaSi. 

 mTliani radiaciis cvlileba dReRamur da wliur 

msvlelobaSi mzis simaRlis cvlilebis proporciulia. 

dReRamur svlaSi jamuri radiaciis maqsimumi modis Suad-

Reze, xolo wliur svlaSi _ CrdiloeT naxevarsferoSi 

ivnisSi, samxreT naxevarsferoSi _ dekemberSi.  

 jamuri radiacia, romelic modis dedamiwis moqmed 

zedapirze da sagnebze, nawili airekleba misgan. aseT ra-

diacias areklil radiacias uwodeben. arekvlis sidide 

damokidebulia zedapiris Taviseburebaze. TeTri zedapi-

ri ufro intensiurad aireklavs, vidre muqi. areklili 

radiaciis didi nawili modis kosmosur sivrceze, xolo 

nawili ubrundeba atmosferos da dedamiwas. 

 dedamiwaze mosuli jamuri radiaciis mniSvnelovani 

nawili STainTqmeba niadagis zeda fenebis da wylis mier, 

gardaiqmneba siTbod, ris Sedegadac Tbeba niadagi da wya-

li. 

 sxvadasxva zedapiris arekvlis  Tvisebebi ganisaz-

Rvreba sididiT, romelsac albedo ewodeba. e.i. areklili 

radiaciis (Ra) Sefardeba jamur radiaciasTan (Q) gviCve-

nebs albedos (A) sidides, romelic gamoxatavs sagnis 

arekvliTunarianobas: 
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A = %100
Q
R  

albedos maCvenebeli cvalebadia. moqmedi zedapiris albe-

do damokidebulia mis ferze, tenianobasa da sxva Tvise-

bebze (cxrili 3.3.1). 

 

cxr. 3.3.1 

 

sxvadasxva zedapiris albedo 

 

zedapiri albedo, % 

wiwvovani tye 10 _ 15 

foTlovani tye 15 _ 20 

notio, Savi niadagi 5 

moSiSvlebuli, mSrali 

niadagi 
40 

niadagi mcenareuli  

safariT 

 

10 _ 25 

axalmosuli Tovli 80 _ 95 

 

 rogorc cxrilidan Cans, yvelaze meti arekvlis una-

ri gaaCnia axalmosul Tovls. arekvla damokidebulia ag-

reTve mzis dgomis simaRleze da icvleba dRis ganmavlo-

baSi. wylis zedapiris albedo mcirea xmeleTis albedos-

Tan SedarebiT, radgan mzis sxivi xvdeba wyalSi, gaibneva 

da STainTqmeba masSi. didi raodenobis mzis energias irek-

lavs Rrublebis zedapiric. misi sidide damokidebulia 

Rrublebis Semadgenlobaze, sisqesa da masSi Semavali wve-

Tebis zomaze. grova Rrublebis albedo Seadgens 78%-s. 

sveli foTlisa da niadagis zedapiri mSralTan SedarebiT 

naklebad aireklavs mzis sxivebs. 
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 sxvadasxva zedapiris albedos gaaCnia mkveTrad gamo-

xatuli dReRamuri da wliuri msvleloba, romelic damo-

kidebulia mzis simaRleze da icvleba dRis ganmavlobaSi. 

 xmeleTis, zRvebisa da Rrublebis albedoze dakvir-

veba warmoebs dedamiwis xelovnuri Tanamgzavridan. albe-

do saSualebas iZleva gaviangariSoT sxvadasxva zedapiris 

mier STanTqmuli radiaciis raodenoba. zRvis albedos mi-

xedviT SeiZleba ganvsazRvroT talRis simaRle, xolo 

xmeleTis albedos mixedviT, SesaZlebelia Sefasdes mcena-

reuli safaris mdgomareoba. 

 

 

3.4 dedamiwisa da atmosferos gamosxiveba 

 

 dedamiwis zedapiridan gamosxiveba ganuwyvetliv mo-

dis, aseve ganuwyvetliv Rebulobs dedamiwa siTbos mzis-

gan. gamosxivebis intensivoba izrdeba gamomsxivebeli ze-

dapiris temperaturis zrdasTan erTad. dRisiT, maRali 

temperaturis pirobebSi niadagi metad Tbeba, amitom ga-

mosxiveba mcirdeba. am ori nakadis (atmosferos da deda-

miwis) sxvaoba (Ed-Ea) warmoadgens grZeltalRovani sxive-

bis im raodenobas, romelsac kargavs moqmedi zedapiri. am 

sxvaobas, efeqturi gamosxiveba (Eef) ewodeba da gamoisaxe-

ba Semdegi formuliT: 

 
Eef= Ed- Ea. 

 

 moqmedi fenis efeqturi gamosxiveba damokidebulia 

arsebuli sxeulis temperaturaze, tenianobaze, haeris 

temperaturaze da Rrublianobaze. efeqturi gamosxiveba 

(Eef) izrdeba dedamiwis temperaturis matebasTan erTad, 

xolo haeris temperaturis da tenianobis gazrdiT igi 
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mcirdeba. Rrublianobis momatebiT efeqturi gamosxiveba 

(Eef)  mcirdeba. 

 dedamiwis gamosxivebiT ikargeba siTburi energia, 

romlis udides nawils STanTqavs atmosfero da aTbobs 

haers, xolo meore nawili midis arsebul sivrceSi. 

 atmosferos mier gamosxivebul radiacias, romelic 

dedamiwisaken aris mimarTuli Semxvedr (Ea) radiacias 

uwodeben. igi mimarTulia dedamiwis mier gamosxivebuli 

radiaciisaken. Rrublebs didi gamosxivebis unari gaaCni-

aT, amitom Semxvedri gamosxiveba izrdeba Rrublianobis 

momatebis mixedviT. moRrubluloba did gavlenas axdens 

atmosferosa da dedamiwis gamosxivebaze. rac ufro mSra-

lia haeri, miT metia dedamiwis gamosxiveba. aqedan gamom-

dinare, mowmendili cis da haerSi wylis orTqlis mcire 

raodenobis gamo efeqturi gamosxiveba matulobs. 

 efeqturi gamosxivebis dReRamuri svla xasiaTdeba 

12-14 saaTze maqsimumiT, xolo mzis Casvlis win minimumiT. 

wliuri svla kontinenturi klimatis pirobebSi xasiaTde-

ba maqsimumiT zafxulis TveebSi da minimumiT zamTarSi. 

 

 

3.5 dedamiwis zedapiris radiaciuli balansi 

 

 sxvaobas mzis sxiuri energiis Semosul anu STan-

Tqmul radiaciasa da gasul anu efeqtur gamosxivebas So-

ris radiaciuli balansi ewodeba. radiaciuli balansi 

warmoadgens mniSvnelovan klimatur faqtors, romelic 

uSualo gavlenas axdens niadagis da atmosferos miwispi-

ra fenaSi temperaturis ganawilebaze, haeris masebis 

transformaciaze, Tovlis dnobis procesebze da a.S. 

 radiaciuli balansi Sedgeba Semosuli: pirdapiri, 

gabneuli, atmosferos Semxvedri radiaciebisagan da gasu-
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li: areklili radiaciisa da dedamiwis zedapiris efeqtu-

ri gamosxivebisagan. radiaciuli balansis gantolebas aqvs 

Semdegi saxe: 

 

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

 

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

mosuli horizontalur zedapirze, D - gabneuli radiacia, 

Ra _ areklili radiacia, Ed _ dedamiwis zedapiris gamos-

xiveba, Ea _ atmosferos Semxvedri gamosxiveba. 

 radiaciuli balansis gantoleba SeiZleba daiweros 

Semoklebuli saxiTac: 

 

B = Q - Ra- Eef, 

 

sadac Q - jamuri (mTliani) radiaciaa, Eef _ efeqturi ga-

mosxiveba. dadebiTi radiaciuli balansis dros, Semosuli 

radiacia metia gasulze. am SemTxvevaSi dedamiwis moqmedi 

fena iwyebs gaTbobas. uaryofiTi radiaciuli balansis 

dros aRniSnuli fena civdeba. dRisiT radiaciuli balansi 

dadebiTia, xolo RamiT uaryofiTi. mcenareuli safariT, 

teritoriis radiaciuli balansis Seswavla saSualebas iZ-

leva gamoiTvalos im radiaciis raodenoba, romelic STa-

inTqmeba mcenareebiT da niadagiT. balansis gamoTvla xde-

ba wuTis, dReRamis, Tvis, sezonis da wlis SualedebisaT-

vis. igi SeiZleba iyos rogorc dadebiTi, aseve uaryofiTi. 

maRalmTaSi radiaciuli balansi dadebiTi mxolod zamTris 

TveebSia. radiaciuli balansis sidide damokidebulia si-

maRleze, Rrublianobaze da a.S. wliuri radiaciuli ba-

lansi dedamiwis zedapirze TiTqmis yvelgan dadebiTia (ga-

monaklisia grelandia da antarqtida), rac niSnavs, rom 

STanTqmuli radiacia metia efeqtur gamosxivebaze. 
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3.6 mzis radiaciis gazomva 

 

 mzis radiaciis maxasiaTeblebis gasazomad gamoiyene-

ba absoluturi da SefardebiTi meTodebi. absoluturi 

xelsawyoebi gamoiyeneba SefardebiTi xelsawyoebis Semow-

mebisaTvis. 

 regularuli dakvirvebebis dros, eqspediciebSi, sa-

vele pirobebSi gamoiyeneba SedarebiTi xelsawyoebi. yve-

laze farTod gamoiyeneba Termoleqtruli xelsawyoebi _ 

aqtinometri, piranometri da albedometri. 

 Termoeleqtruli aqtinometri _ xelsawyo gamoiye-

neba mzis pirdapiri radiaciis gazomvisaTvis. mis mimReb 

nawils warmoadgens movercxlili disko, romlis mzisken 

mimarTuli zedapiri gaSavebulia. diskos meore mxareze 

miwebebuli aqvs Termobatareis narCilebi, romlebic man-

ganumisa da konstantanis boloebisagan Sedgeba da aqvs 

varskvlavis forma. 

 kenti narCilebi ganlagebulia varskvlavis centrSi, 

xolo luwi narCilebi _ varskvlavis periferiaze. gaSave-

buli disko varskvlavTan erTad moTavsebulia aqtinomet-

ris qveda gafarToebul milSi. mzis sxivebi, romlebic 

xvdeba diskoze, aTbobs mas da masze miwebebul varskvla-

vis Siga narCilebsac, xolo gare narCilebi CrdilSi rCeba 

da inarCunebs haeris temperaturas. Termodens iwvevs Siga 

da gare narCilebis temperaturaTa sxvaoba, romelic ra-

diaciis intensivobis proporciulia. Termodenis gazomva 

xdeba aqtinometrTan mierTebuli galvanometriT.  

 Termoeleqtruli piranometri _ xelsawyo gamoiye-

neba gabneuli da jamuri radiaciis gazomvisaTvis. mis mim-

Reb nawils warmoadgens Termoeleqtruli batarea, rome-

lic Sedgeba manganumisa da konsatantanis Termoelemente-

bisagan. maTi zolebi TanmimdevrobiT arian mierTebuli 

erTmaneTTan. Termobatareis wyvili narCilebi SeRebilia 
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TeTri feriT, xolo kenti narCilebi Savi feriT. isini 

ganlagebulia Wadrakulad da Tbebian araTanabrad, rac 

qmnis temperaturaTa sxvaobas da warmoqmnis Termoeleq-

trul dens.  

 piranometris zeda nawili Sedgeba Termobatareis 

korpusisa da minis xufisagan, romelic mixraxnilia sad-

gamze da xraxniT Camagrebulia samfexSi. samfexi budiT 

damagrebulia safuZvelze, romelsac gaaCnia gamawonaswo-

rebeli xraxni. gazomvis dros piranometri moyavT hori-

zontalur mdgomareobaSi, xraxnis daxmarebiT. denis ga-

zomva xdeba galvanometriT, romlis Cveneba gadaiyvaneba 

kaloriebSi. galvanometris isris nulovani mdebareobis 

gansazRvrisaTvis da minis naxevarsferos dasacavad, pira-

nometris zeda nawils exureba liTonis xufi. 

 savele eleqtruli albedometri _ xelsawyo gamoiye-

neba savele pirobebSi jamuri da areklili radiaciis ga-

zomvisaTvis. mis mimReb nawils warmoadgens piranometris 

Tavi, romelic Caxraxnilia milSi kardanuli saketiT da 

saxeluriT. saxeluris 180°-iT mobrunebis dros mimRebi 

nawili SeiZleba mimarTuli iqnas zeviT, Semosuli mokle-

talRovani radiaciis gazomvisaTvis da qvemoT areklili 

mokletalRovani radiaciis gasazomad. 

 universaluri heliografi _ xelsawyo gamoiyeneba 

mzis naTebis xangrZlivobis gansazRvrisaTvis drois im 

monakveTSi, romlis drosac mze ar iyo daCrdiluli 

RrublebiT. heliografis ZiriTad nawils warmoadgens mi-

nis sfero, romelic fokusSi krefs masze dacemul mzis 

sxivebs. sferosa da mTavari fokusis manZilebs Soris rka-

lisebr damWerze damagrebulia CarCo, romlis Siga mxari-

dan amokveTilia sami wyvili Wrili muyaos bafTis Casade-

bad. mzian amindSi bafTaze dacemuli sxivebi tovebs amom-

wvar zols, romlis mixedviT igeben, Tu ramden xans ana-

Tebda mze dRis, Tvis da wlis ganmavlobaSi.  
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 heliografi idgmeba Ria adgilze, ganedis Sesabamis 

ricxvze, skalis mixedviT, romelic moTavsebulia uZrav 

sadgarze. 

 Termoeleqtruli balansmzomi _ xelsawyo gamoiyene-

ba zedapiris radiaciuli balansis gazomvisaTvis. mis ga-

Savebul zedapirze ecema mzis sxivebi. meore zedapirze, 

romelic mimarTulia dedamiwisaken CrdilSia, ise rom 

pirveli maTgani xurdeba meore civi rCeba, rac iwvevs 

temperaturaTa sxvaobas. warmoqmnili Termoeleqtruli 

deni,  izomeba galvanometriT. aRniSnuli denis Zala See-

sabameba radiaciuli balansis sidides. RamiT, misi Cveneba 

efeqturi gamosxivebis toli iqneba. balansmzomis Cveneba 

damokidebulia qaris siCqarezec, radgan qaris siCqaris 

gazrdasTan erTad matulobs konveqturi siTbos gavlena. 

am gavlenis aRricxvisaTvis balansmzomis simaRleze da 

mis axlos dgaven anemometrs. 

 luqsmetri _ xelsawyo gamoiyeneba ganaTebis gazom-

visaTvis. mis mimReb nawils warmoadgens sworkuTxedi 

formis selenis fotoelementi. luqsmetris gamzomi war-

moadgens magnitoeleqtrul xelsawyos, romelic plastma-

sis CarCoSia moTavsebuli. korpusis wina mxares aris ska-

la, romelzedac sam rigad aRniSnulia cifrebi (ganaTebu-

lobis ganzomilebis sami zRvris gamomxatveli). xelsawyos 

zeda nawilSi moTavsebulia damWerebi, mimRebi nawilis mi-

erTebisaTvis da saxeluri, sazRvrebis gadarTvisaTvis. 

qveda nawilSia koreqtori, romelic uzrunvelyofs isris 

nulovan mdebareobaSi gaCerebas. luqsmetri gamoiyeneba 

10-35° temperaturis pirobebSi. xelsawyos fotoelementsa 

da gamzoms dgaven horizontalurad da azusteben isris 

mdebareobas. koreqtoriT regulireba xdeba maSin, roca 

isari ar emTxveva skalis nulovan mdebareobas. amis Sem-

deg xdeba gamzomis mierTeba polarobis dacviT. 
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3.7 ganaTebulobisa da dRis xangrZlivobis  

mniSvneloba mcenareebisaTvis 

 

 sinaTle mniSvnelovani faqtoria mcenareebis zrda-

ganviTarebisaTvis. igi mzis sxivur energias, wyals da nax-

SirorJangs gardaqmnis organul nivTierebad. sinaTlisad-

mi damokidebulebis mixedviT, mcenareebi SeiZleba daiyos 

sinaTlismoyvarul da Crdilisamtanebad. aRniSnuli jgu-

febis mcenareebi erTmaneTisagan gansxvavdebian rogorc 

morfologiurad, ise fiziologiurad.  

 naZvis tyeebSi, naZvis aRmonacenebi ZiriTadad iRupe-

bian sinaTlis naklebobis gamo, radgan axalgazrda mcena-

reebSi ar grovdeba organuli nivTierebebis is raodeno-

ba, ra raodenobac saWiroa misi CamoyalibebisaTvis. ami-

tom, naZvis aRmonacenebi ukeT viTardebian meCxeri tyis 

pirobebSi, sadac sakmarisad aRwevs sinaTle.  

 mcenareebi asimilaciis procesisaTvis moiTxoven 

garkveul sinaTlis intensivobas (saasimilacio minimumi), 

romelic icvleba adgilis geografiuli ganedis Sesabami-

sad. samxreT ganedebSi merqniani mcenareebi ufro metad 

arian Crdilis amtanni, xolo CrdiloeTiT piriqiT, sinaT-

lismoyvaruli xdebian. miuxedavad imisa, rom CrdiloeT 

ganedebSi sinaTle Sesustebulia, igi xangrZlivia da am 

SemTxvevaSi Warbobs gabneuli sinaTle, romelic grZel-

talRovani sxivebiTaa mdidari. samxreTiT dRe moklea, si-

naTlis intensivoba maRalia da didia mokletalRovani 

(ultraiisferi) sxivebi. e.i. samxreTis ganedze mcenaree-

bis zrda-ganviTareba mimdinareobs mokle dRis pirobebSi, 

CrdiloeTis ganedebze, grZeli dRis pirobebSi. 

 tyeSi, sinaTlis intensivobis Semcireba iwvevs mer-

qniani jiSebis Tavisebur ganawilebas. Crdilisamtan mce-

nareebs ukaviaT qveda iarusi (qvetye), zeda iarusi sinaT-

lismoyvarul jiSebs, xolo saSualo iarusi naxevrad 
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Crdilis jiSebs. saqarTvelos pirobebSi gavrcelebulia 

fiWvnar-soWnar-naZvnari, sadac zeda iarusi ukavia fiWvs, 

rogorc sinaTlismoyvarul jiSs. meore iarusi ukavia 

Crdilis amtan jiSebs _ naZvi, soWi, xolo dabla iarusi 

warmodgenilia tipiuri Crdilisamtani qvetyis jiSebiT _ 

wyavi, Wyori, WanWyati da sxva. 

 mcenareebs gaaCniaT dRis xangrZlivobaTa minimumebi-

sa da maqsimumebis ganmsazRvreli kritikuli mniSvnelobe-

bi, romelTa sazRvrebs zeviT mcenareebi ar viTardebian. 

mcenareebi, romlebic upiratesobas aniWeben gansazRvru-

li kritikuli minimumis met periods, iTvleba grZeli 

dRis mcenareebaT, xolo romlebic normalurad viTarde-

bian maSin, roca fotoperiodi kritikul maqsimumze nak-

lebia, CaiTvleba mokle dRis mcenareebad. 

 ganaTebis xangrZlivobidan gamomdinare, SeiZleba 

iyos grZeli, mokle da zomieri (neitraluri) dRis xan-

grZlivobis mcenareebi. tropikul tyeebSi ganaTeba Semci-

rebulia haeris maRali tenianobis gamo. tropikuli tyis 

maRali mcenareuli safari ar atarebs sinaTles niadagis 

zedapiramde da amitom igi dafarulia swrafad xrwnadi 

foTlebis safariT. 

 mcenareebi, romelTa bunebrivi ciklis Sesrulebi-

saTvis saWiroa dRis didi xangrZlivoba, iTvleba grZeli 

dRis mcenareebaT. maTi ganviTarebis bunebrivi ciklis 

Sesruleba normalurad mimdinareobs CrdiloeTiT, xolo 

samxreTiT maTi gadatanisas, sadac dReebi ufro moklea 

mcenareTa ganviTareba ferxdeba. 

 dedamiwis zedapiris gziT ganaTebis dReRamuri xan-

grZlivoba ganisazRvreba dedamiwis brunviT RerZis gar-

Semo, RerZis daxrilobiT dedamiwis orbitis sibrtyesTan, 

adgilis ganediT da mzis sxivebis daxrilobiT. dedamiwis 

brunva ganapirobebs dRis da Ramis monacvleobas. dReRa-

mis naTeli nawilis xangrZlivoba (dRis astronomiuli 
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sigrZe), icvleba wlis droebisa da geografiul ganedeb-

Tan damokidebulebiT. ekvatorze dRis xangrZlivoba wlis 

ganmavlobaSi udris 12 sT+30 wT. dRis xangrZlivobis ga-

dideba CrdiloeT ganedebSi xels uwyobs mcenaris foto-

sinTezis periodis gaxangrZlivebas. 

 dRis xangrZlivobas ukavSirdeba mzis naTebis xan-

grZlivoba, anu is dro (raodenoba), rodesac dedamiwis 

zedapiri ganaTebulia mzis pirdapiri radiaciiT. mzis na-

Tebis xangrZlivoba mniSvnelovani klimaturi elementia, 

romlic damokidebulia dRis xangrZlivobaze (ganedze), 

wlis droze, reliefze da Rrublebze, romelic akavebs 

pirdapir radiacias. mzis naTebis xangrZlivoba gamoisaxe-

ba saaTebSi. igi cvalebadia rogorc wlis ganmavlobaSi, 

ise teritoriis mixedviT. yvelaze meti mzis naTebis xan-

grZlivoba SeimCneva tropikul udabnoebSi, xolo yvelaze 

mcire irlandiisa da norvegiis dasavleT sanapiroebze. 

igi wlis ganmavlobaSi icvleba 1000-1200 saaTidan (Sot-

landia, ruseTis Cr. raionebi) 2900 saaTamde (madridi), 

TbilisSi igi 2112 saaTis tolia. 

 

 

3.8 mzis energiis mniSvneloba mcenareebisaTvis 

 

 mzis energia warmoadgens erTerT mniSvnelovan pi-

robas biosferos arsebobisaTvis. misi gamoyenebiT atmos-

feroSi mimdinareobs haeris masebis transformacia, rac 

uzrunvelyofs atmosferos ZiriTadi Semadgenlobis mud-

mivobas. mzis energiis moqmedebiT xdeba wylis udidesi 

raodenobis aorTqleba niadagebidan, mcenareebidan da a.S. 

 mcenare zrda-ganviTarebisa da produqtiulobisaT-

vis iyenebs mzis gabneul da pirdapir sxivebs, Tumca es 

ukanaskneli zogjer saxifaToa citoplazmisa da qloro-

filisaTvis, maRali intensivobis SemTxvevaSi. gabneul 
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sxivebs mcenare iyenebs mTlianad (masSi 60%-mde yviTel-

wiTeli sxivebia) fotosinTezisaTvis. 

 fizioligiuri procesebisaTvis, romlebic gansaz-

Rvraven mcenareTa cxovelmoqmedebas, yvelaze mniSvnelo-

vania mokletalRovani sxivebi (0.30-0.52 mkm). am sxivebis 

maqsimumi STainTqmeba qlorofilis mier, xolo ufro me-

ti intensiurobiT STanTqma vlindeba narinj-wiTel da wi-

Tel sxivebze (0.60-0.68 mkm). STanTqmis minimumi vlindeba 

yviTel-mwvane sxivebze (0.55-0.57 mkm). 

 mzis sxivuri energia garda imisa, rom qmnis organul 

nivTierebebs, amave dros warmoadgens mcenareTa ganviTa-

rebis reguliatorsac. 

 fotosinTezurad aqtiuri radiaciis STanTqmisa da 

gatarebis ZiriTad ganmsazRvrel faqtors, warmoadgens 

mcenarTa zedapiruli foTlebis farTobis damokidebule-

ba teritoriis farTobTan. mzis radiaciis ganawilebis ka-

nonzomiereba dakavSirebulia foTlis optimaluri far-

Tobis SeqmnasTan, romelic ganapirobebs mcenareTa pro-

duqtiulobas. fotosinTezurad aqtiuri radiaciis STan-

Tqma matulobs foTlis farTobis gadidebasTan erTad. 

STanTqmis optimaluri pirobebi aris maSin, roca foTle-

bis farTobi Seadgens 40 000 m
2
. aRniSnuli maCveneblis 

gazrdis SemTxvevaSi fotosinTezurad aqtiuri radiaciis 

STanTqma ar matulobs (naxazi 3.8.1).   

  fotosinTezurad aqtiuri radiaciis mcenareSi gata-

reba damokidebulia, agreTve mzis dgomis simaRleze da 

foTlis  orientaciaze. mzis, maRal simaRleebze dgomis 

dros (>35°) pirdapiri radiacia intensiurad iWreba mcena-

reebSi im SemTxvevaSi, Tu foTlebi vertikaluradaa ori-

entirebuli sxivebisadmi. mzis dabla dgomisas radiaciis 

gatareba intensiuri xdeba maSin, rodesac foTlebis mde-

bareoba horizontalurs uaxlovdeba. 
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nax. 3.8.1. mcenareTa mier mzis radiaciis (%) STanTqma 

                   foTlis farTobTan mimarTebaSi (aTasi m
2
/ha) 

 

  

 bunebriv cenozSi _ tyis qvemoT, naTel amindSi xde-

ba pirdapiri mzis sxivebis, agreTve cidan da sxvadasxva 

sagnebidan arekvlis Sedegad gabneuli sxivebis SeWra. mce-

nareebis qvemoT SemoWrili sinaTlis speqtruli Semadgen-

loba icvleba da mcirdeba fotosinTezurad aqtiuri ra-

diacia. mzis sxivebis SeRweva mcenareebis qvemoT damoki-

debulia: foTlebis sixSireze, habitusis Taviseburebaze, 

mzis dgomaze, amindis pirobebze da a.S. tyis mcenareebi 

jiSebis mixedviT gansxvavdebian mzis sxivebis gatarebis 

unariT. magaliTad, verxvis kronaSi ganaTeba Seadgens _ 

38%-s, aryis xisaTvis 30%-s, nekerCxlisa da cacxvisaTvis 

7%-s, naZvisaTvis 5%-s. 
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Tavi IV 
 

niadagis temperatura  

 

4.1 niadagis temperaturis dReRamuri  

da wliuri msvleloba 

 

 niadagis temperaturis cvlilebas dReRamis ganmav-

lobaSi dReRamur svlas uwodeben, romelic xasiaTdeba 

erTi maqsimumiT da erTi minimumis maCvenebliT. niadagis 

zedapiris temperaturis minimumi daikvirveba mowmendil 

amindSi, mzis amosvlis win, uaryofiTi radiaciuli balan-

sis pirobebSi. am SemTxvevaSi, siTbos gacvla haersa da ni-

adags Soris umniSvneloa. mzis amosvlidan radiaciuli ba-

lansis sidide izrdeba dadebiTisaken. temperatura maqsi-

mums aRwevs 14 saaTisaTvis, ris Semdegac igi iwyebs kle-

bas dilamde da aRwevs minimums. 

 niadagis temperaturis msvlelobis deRamur ampli-

tudaze gavlenas axdens: wlis dro (zafxulSi igi maRalia 

vidre zamTarSi) da adgilis reliefi. samxreTis ferdobe-

bi ufro metad Tbeba vidre CrdiloeT ferdobebi, xolo 

dasavleTis ramdenadme metad vidre aRmosavleTis fer-

dobebi (Sesabamisad icvleba amplituda). niadagis feri 

garkveulad moqmedebs temperaturis msvlelobis ampli-

tudaze. muqi feris niadagebis zedapiris temperaturis 

msvlelobis amplituda ufro didia vidre Ria feris. di-

di amplituda axasiaTebs, agreTve mSral fxvier niada-

gebs, teniani niadagebis zedapirTan SedarebiT. 

 temperaturis dReRamuri svlis darRveva SeiZleba 

gamowveuli iyos RrublianobiT, naleqebiT da sxva faq-

torebiT. temperatura Zlier cvalebadobs gansakuTrebiT 

Savmiwa niadagebze. tyis niadagebis temperatura Sedare-
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biT naklebad cvalebadia, rac maTi fizikur-qimiuri Tvi-

sebebis gansxvavebulobis Sedegia. 

 niadagis temperaturis wliuri msvleloba dReRamu-

ri msvlelobis analogiuria. igi xasiaTdeba erTi maqsimu-

miT _ ivlisSi, roca siTbos nakadi niadagze yvelaze metia 

da minimumiT _ ianvarSi an TebervalSi. moSiSvlebuli nia-

dagis zedapiris temperaturis wliuri amplituda gaci-

lebiT didia, vidre mcenareuli an Tovlis safariT dafa-

ruli zedapiris. 

 niadagis temperaturis wliuri msvlelobis amplitu-

daze gavlenas ar axdens wlis dro. niadagis zedapiris 

fenis temperaturis dReRamuri da wliuri meryeoba Tbo-

gamtarobiT gadaecema niadagis Rrma fenebs. niadagis fe-

nas, romelSic mimdinareobs dReRamuri da wliuri tempe-

raturebis msvleloba aqtiuri fena ewodeba. 

 erTgvarovani niadagis SemTxvevaSi, temperaturaTa 

meryeobis gavrceleba niadagis siRrmeebSi mimdinareobs 

furies Semdegi kanonebiT: 

1. temperaturaTa meryeobis periodi siRrmeebis mi-

xedviT ar icvleba; 

2. Tu niadagis siRrme izrdeba ariTmetikuli progre-

siiT, amplituda mcirdeba geometriuli progresi-

iT, e.i. siRrmis matebis mixedviT amplituda swra-

fad mcirdeba; 

3. maqsimaluri da minimaluri temperaturebis dadgo-

mis dro siRrmis mixedviT igvianebs, rac niadagis 

siRrmis proporciulia; 

 aRniSnuli kanonzomierebebi SeiZleba daarRvios ux-

vma naleqebma, intensiurma aorTqlebam, farulma siTbom, 

romelic gamoiyofa niadagis gayinvisas.   
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4.2 niadagis gaTboba da gaciveba 

 

 niadagis temperatura mWidrodaa dakavSirebuli hae-

ris temperaturasTan. Tumca, aqvs reJimis damoukidebeli 

svla, romelic ganpirobebulia misi fizikuri da moqmedi 

zedapiris TaviseburebiT. 

 niadagsa da haers, aseve niadagis zeda da Rrma fe-

nebs Soris mimdinareobs siTbos gacvla. dRisiT, niadagis 

zedapiri STanTqavs mzis sxivur energias _ pirdapiri da 

gabneuli radiaciis saxiT da Tbeba. gamTbari niadagi nawi-

lobriv ubrunebs atmosferos grZeltalRovan sxivebs da 

aTbobs haers. e.i. dedamiwa da atmosfero erTmaneTs uc-

vlian siTbos da nawilobriv kargaven mas samyaros sivrce-

Si. 

 mzis sxivebis STanTqmis unari damokidebulia mraval 

faqtorze _ adgilis simaRleze zRvis donidan, mzis si-

maRleze, ferdobis eqspoziciaze, niadagis Sedgenilobasa 

da ferze, mcenareul da sxva bunebriv safarze. 

 Ria feris niadags didi arekvlis unari gaaCnia, ami-

tom dRisiT sustad Tbeba Savi feris niadagTan Sedare-

biT. mzis sxivebis STanTqmis unari yvelaze metad gaaCnia 

muqi feris niadagebs. niadagis feris gavlena mzis energi-

is STanTqmiT unarianobaze gansakuTrebiT vlindeba mzian 

amindSi. Rrublian amindSi (gabneuli radiaciis dros) es 

gavlena umniSvneloa. 

 adgilis geografiuli mdebareoba mniSvnelovnad 

gansazRvravs niadagis mier mzis energiis STanTqmiT una-

rianobas. samxreT ferdobis niadagebi metad Tbeba vidre 

CrdiloeT ferdobebis. niadagis temperaturaze sagrZnob 

gavlenas axdens bunebrivi safari _ tye, balaxi (mcenareu-

loba). mcenareuloba dRisiT niadags icavs gadaxurebisa-

gan, xolo RamiT gacivebisagan. 
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 Tovli didi raodenobiT Seicavs haers, amitom siT-

bos cudi gamtaria, rac icavs niadags gacivebisagan. Tov-

lis 40-50 sm sisqis fenaSi niadagis temperatura 6-7°-iT 

metia moSiSvlebuli niadagis temperaturaze. moSiSvlebu-

li niadagi zamTarSi 1 m siRrmeze iyineba. TovliT dafa-

rul niadagze gayinvis siRrme 40 sm aRwevs. amrigad, Tu 

mcenareuli safari niadagis zedapiris temperaturas zaf-

xulis periodSi amcirebs, Tovlis safari piriqiT, zam-

TarSi zrdis  mas. 

 niadagis mier atmosferoSi siTbos gacema ZiriTadad 

niadagis tenianobazea damokidebuli. niadagi, romelsac 

Warbi wylis dakavebis unari gaaCnia (Tixnari niadagebi), 

yovelTvis civia sxva niadagebTan SedarebiT. humusiT 

mdidari, struqturuli niadagebi siTbos metad inarCune-

ben, vidre humusiT Raribi niadagebi. mzis sxivebiT Zlier 

Tbeba qviSnari niadagebi, ufro sustad tyiT da buCqebiT 

dafaruli niadagebi. 

 niadagis zedapiris temperaturuli reJimi ganpiro-

bebulia radiaciuli balansiT anu damokidebulia miRe-

bul radiaciaze, albedos sididesa da efeqtur gamosxive-

baze. dadebiTi radiaciuli balansis dros siTbos nawili 

STainTqmeba niadagis fenis mier da gadaecema mis siRrmes, 

xolo nawili airekleba atmosferoSi, ris Sedegadac nia-

dagis zedapiris fena Tbeba. niadagSi temperaturis aseT 

ganawilebas insolacia ewodeba. dadebiTi radiaciuli ba-

lansis dros niadagi STanTqavs mzis energiis 60%-s, xolo 

atmosferos ubrunebs 40%-s. uaryofiTi radiaciuli ba-

lansis dros, niadagis zeda fena civdeba da siTbo niada-

gis siRrmidan mis zedapirze amodis, rac niadagis siRrmis 

gacivebas iwvevs. niadagSi temperaturis aseT ganawilebas 

gamosxiveba ewodeba. 



 50 

 kondensaciis dros gamoiyofa siTbo, romelic aT-

bobs niadags, xolo aorTqlebis dros siTbo ixarjeba da 

adgili aqvs niadagis gacivebis SemTxvevas. 

 niadagis siTburi Tvisebebidan mTavar da ganmsaz-

Rvrel faqtors niadagis siTbotevadoba da siTbogamta-

roba warmoadgens. ganasxvaveben moculobiT da woniT 

(xvedriT) Tbotevadobas. moculobiTi Tbotevadoba siT-

bos is raodenobaa kaloriebSi, romelic saWiroa 1 sm
3
 nia-

dagis 1°-iT gasaTbobad, xolo woniTi Tbotevadoba siT-

bos is raodenobaa kaloriebSi, romelic saWiroa 1 gr nia-

dagis 1°-iT gasaTbobad. rac ufro metia niadagSi wyali 

da naklebia haeri, miT metia misi siTbotevadoba. niadagi, 

romelic mcire raodenobiT haers Seicavs da teniania, 

mSral niadagTan SedarebiT nela Tbeba da nela civdeba. 

aqedan gamomdinare, mSral niadagSi temperaturis meryeo-

ba ufro didia, vidre tenian niadagSi. 

 niadagis gaTbobis xarisxs gansazRvravs siTbogamta-

roba. igi tolia siTbos im raodenobis, romelic 1 wm-Si 

gaivlis 1 sm
2
 ganivkveTisa da 1 sm sisqis niadagis fenas, 

temperaturis 1°-iT sxvaobisas. 

 mcenareebisaTvis didi mniSvneloba aqvs niadagis 

Tbogamtarobas, radgan niadagis zedapirma SeiZleba mii-

Ros didi raodenobis siTbo, magram ver gaataros mis qve-

da fenebSi. aseT pirobebSi, niadagis zeda da qveda fenebs 

Soris iqmneba temperaturis didi meryeoba, rac araxel-

sayrel pirobebs uqmnis mcenareebs zrda-ganviTarebisaT-

vis.  

 niadagis siRrmeSi siTbos gadacemis gansazRvra xde-

ba Semdegi formuliT: 

 

τλ ⋅
−
−

=
12

12

ZZ
tt

T kal/sm
2
, 
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sadac T - aris siTbos dineba kal/sm
2
 wamSi, λ _ Tbogamta-

robis koeficienti, 

12

12

zz
tt

−
−

 temperaturis vertikaluri 

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

(z2 - z1,) saSualod drois zogierTi SualedisaTvis, τ _ pe-
riodi. 

 rogorc formulidan Cans, temperaturis vertika-

luri gradientiT mimdinareobs niadagSi siTbos gadatana.  

 siTbos swrafad miReba da gaciveba damulCuli nia-

dagebisgan gansxvavebiT, warmoebs moSiSvlebul niadageb-

Si. niadagis zedapirze moTavsebuli mulCi STanTqavs mzis 

sxivad energias, xolo zedmet siTbos raodenobas gadas-

cems mis qveS moTavsebul niadags. mulCis gavleniT, es 

procesi zomierad momdinareobs. nela mimdinareobs ag-

reTve niadagis gaciveba, radgan mas mulCi icavs da ar 

xdeba niadagis siRrmidan siTbos intensiuri gamosxiveba. 

 niadagis siRrmeebis TandaTanobiT gaTboba-gacive-

bas uaRresad didi mniSvneloba aqvs mcenareTa zrda-gan-

viTarebisaTvis, xelsayreli pirobebis SeqmnaSi. 

 

 

4.3 reliefis, mcenareuli da Tovlis safaris 

gavlena niadagis siTbur reJimze 

 

 niadagis temperaturis siTbur reJimze (gaTboba-ga-

civeba) gavlenas axdens reliefi, mcenareuli da Tovlis 

safari, reliefis forma _ ferdobis eqspozicia, daqaneba 

gansazRvravs niadagis gaTboba-gacivebis proces. samxre-

Tis ferdobebi, mzis sxivebs meti raodenobiT Rebulobs 

CrdiloeT ferdobebTan SedarebiT. aqedan gamomdinare, 
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samxreTis ferdobebi 3-4°-iT ufro Tbilia. Sualeduri 

adgili uWiravT aRmosavleT da dasavleT ferdobebs. ami-

tom, mcenareTa gaadgilebis dros gansakuTrebuli yurad-

Reba unda mieqces maT moTxovnilebas siTbosadmi. 

 niadagis temperaturis reJimi, rogorc mis zedapir-

ze aseve qveda fenebSi, niadagis Tvisebebis garda damoki-

debulia mis safarze. niadagis mTavar safars mcenareu-

loba warmoadgens, gansakuTrebiT tye. mcenareuli safari 

akavebs dedamiwis zedapirze Semosul mzis pirdapir radi-

acias, riTac cvlis niadagis siTbur reJims. mcenareuli 

safari amcirebs ara marto mzis radiaciis Semosvlas, 

aramed siTbos xarjvasac _ gamosxivebis gziT (dReRamis 

ganmavlobaSi). niadagi mcenareuli safaris qveS zafxulSi 

ufro civia, vidre moSiSvlebuli niadagis qveS, xolo 

zamTris periodSi Tbilia. niadagis temperaturaze gansa-

kuTrebul gavlenas axdens tye. niadagis saSualo wliuri 

temperatura tyeSi 2°-iT dabalia vidre velze. zafxulis 

periodSi tyeSi niadagi 20 sm siRrmeze 6°‐mde SeiZleba uf-

ro civi iyos, vidre adgili mcenareuli safaris gareSe. 

 amrigad, mcenareuloba niadagis temperaturas zaf-

xulSi amcirebs, Tovlis safarisagan gansxvavebiT. Tovlis 

safari zamTarSi temperaturas zrdis    ise, rom maTi er-

Toblivi moqmedebis Sedegad niadagis zedapiris tempera-

turis wliuri amplituda mniSvnelovnad mcirdeba. moSiS-

vlebul niadagTan SedarebiT, aRniSnuli Semcireba 10°‐s 
uaxlovdeba. 

 Tovlis safari civ periodSi niadagis gansakuTrebu-

li safaria. igi, mis qveS myof mcenareebs icavs gayinvisa-

gan, niadagisaTvis siTbos SenarCunebis gziT. Tovlis sa-

fari xasiaTdeba rogorc dadebiTi ise uaryofiTi Tvise-

bebiT. igi warmoadgens niadagSi wylis maragis erTerT 

wyaros, mdinareebs kvebavs wyliT, niadags da mcenareebs 
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unarCunebs siTbos, niadagis Rrma fenebs icavs gayinvisa-

gan. Tovlis safari haeris temperaturis meryeobis mare-

gulirebel faqtors warmoadgens. didi gavlena aqvs mas 

klimatze, kerZod, inarCunebs siTbur balans da mniSvne-

lovan rols asrulebs niadagisa da haeris tenianobis re-

Jimis regulirebaSi. gansakuTrebulia, misi roli mkacri 

zamTris pirobebSi. zomieri Tovlis safaris qveS tempera-

tura TiTqmis mudmivia, aseT pirobebSi mcenare iSviaTad 

daziandeba mkacri zamTrisagan. e.i. Tovlis safars SeuZ-

lia daicvas mcenare, rogorc yinvebisagan, aseve tempera-

turis mkveTri meryeobisagan. 

 Tovlis uaryofiT mxared SeiZleba CaiTvalos misgan 

gamowveuli zvavebi da sxva. 

 

 

4.4 niadagis temperaturis Termoizopletebi 

  

 niadagis temperatura gansazRvravs mcenareTa Tes-

lis gaRivebas da aRmocenebas. arsebobs temperaturis mi-

nimumi da maqsimumi anu zRvruli temperaturebi, romle-

bic sxvadasxva mcenareebisaTvis gansxvavebulia. 

 zafxulSi 1 m siRrmis niadagis fenaSi temperatura 

saSualod 3°-iT naklebia (wiflis qveS 3.2°-iT, naZvis qveS 

3.0°-iT, fiWvis qveS 2.8°-iT naklebia) velTan SedarebiT. 

zamTarSi, tyis qveS niadagi Tbilia (fiWvis qveS 0.5°-iT, 

wiflis qveS 0.3°-iT, naZvis qveS 0.1°-iT Tbilia). velTan Se-

darebiT, tyis qveS niadagis gayinvis siRrme saSualod 10 

sm-iT naklebia. tyis gavlena niadagis temperaturaze, 

dRis sxvadasxva saaTebSi gansxvavebulia. niadagis 1 m siR-

rmis fenaSi dilis 4 saaTze 1-3°-iT naklebia, dRis 2 saaT-

ze 3-5°-iT. 
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 tyeSi niadagis mudmiv temperaturiani fena iwyeba 60 

sm-dan, velze 90 sm siRrmidan. 

 siRrmis mixedviT niadagis temperaturis cvlileba 

gamoisaxeba grafikulad (naxazi 4.4.1).  

 

 

 

nax. 4.4.1 niadagis Termoizopletebi 

 

 abscisTa RerZze daitaneba niadagis Tvis temperatu-

ra, xolo ordinatze niadagis siRrmeebi. izoxazebiT aer-

Teben erTnairi temperaturis mqone wertilebs. miRebuli 

mrudis xazebis sistemas Termoizopletebi ewodeba. 

 grafikze niadagis temperaturis gansazRvrisaTvis 

nebismieri horizontaluri xazidan, sadac niadagis siR-

rmeebia naCvenebi, SesaZlebelia gavigoT saWiro niadagis 

temperaturis ganawileba, Tu ra sididis iqneba ama Tu im 

TveSi. aseve, SeiZleba ganisazRvros vertikaluri xazebi-

dan, sadac Tveebia miTiTebuli niadagis temperaturis ga-

nawileba saWiro siRrmeebSi. 

 TermoizopletebiT SeiZleba ganisazRvros niadagis 

aqtiuri fenis temperaturebi nebismier siRrmeze, Tveebis 

mixedviT; rodis dadgeba fesvTa sistemisaTvis aqtiuri 

temperatura 10, 15, 20°; ra xangrZlivobiT iqneba SenarCu-
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nebuli es temperaturebi niadagSi da ramdenad xelsayre-

li iqneba igi mcenareebisaTvis. 

 

 

4.5 niadagis temperaturis reJimis mniSvneloba  

mcenareebisaTvis 

 

 niadagis temperaturis reJimi did rols asrulebs 

mcenareTa cxovelmoqmedebaSi. igi gansazRvravs mcenaris 

fesvebis mier wylisa da masSi gaxsnili nivTierebebis gar-

daqmnis siCqares. niadagis optimaluri siTbos reJimi ga-

napirobebs mcenaris plazmis maRal gamWirvalobas, rac 

fesvebis mier sakvebi nivTierebebis Sewovis unaris maCve-

nebelia. niadagis temperaturazea damokidebuli mcenare-

Ta fiziologiuri (biologiur-qimiuri) procesebis _ sun-

Tqvis, niadagSi wylis gadanacvlebis normaluri mimdina-

reoba. 

 mcenareTa jgufebs gansxvavebuli moTxovna aqvT nia-

dagis temperaturisadmi. dabal temperaturebs kargad 

egueba CrdiloeTis mcenareuloba, xolo samxreTis mcena-

reebi moiTxoven SedarebiT maRal temperaturebs. mcena-

reTa fesvebi optimalurad viTardeba niadagis 23°‐is pi-

robebSi. normaluri zrda-ganviTarebisaTvis maRal tempe-

raturebs moiTxovs cacxvi, wiTeli muxa da kopiti. iseT 

SemTxvevaSi, roca haeris temperatura damakmayofilebe-

lia mcenaris cxovelmoqmedebisaTvis, xolo niadagis tem-

peratura dabalia da aRniSnuli pirobebis periodi gaxan-

grZlivda, mcenare iRupeba. niadagis dabalma temperatu-

rebma SeiZleba gamoiwvios niadagis fiziologiuri simSra-

le. aseT SemTxvevaSi mcenare niadagSi arsebul wyals ver 

iTvisebs, dabali temperaturiT gamowveuli plazmis gaum-

Wirvalobis gamo. 
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 niadagis temperatura did gavlenas axdens merqniani 

mcenareebis Teslis aRmocenebaze. sxvadasxva saxeobis 

mcenaris Teslis aRmocenebisaTvis saWiroa misTvis xel-

sayreli temperatura, romelic ganapirobebs mcenaris 

energiul aRmocenebas. aRmocenebisaTvis optimaluri 

temperaturuli pirobebis garda, mniSvnelovania mcenaris 

saxeoba, Teslis asaki da sxva. fiWvis Teslis aRmocenebi-

saTvis optimaluri temperatura 25°‐ia, naZvisaTvis 20°. 
  xis varjis temperaturis gadideba aZlierebs sun-

Tqvis da transpiraciis proces. naxSirwylebs da wyals 

ZiriTadad  varji moixmars, amitom igi fesvebisaTvis Zne-

lad misawvdomi xdeba. vercxlisferi nekerCxlis (rixar-

dsoni) fesvebis zrda ferxdeba temperaturis 30°‐mde ga-

cebisas. fiWvis zrda  intensiuria maSin, roca Tbili dRe 

grili RamiT icvleba da piriqiT, grili dRe civi RamiT. 

kontinenturi klimatis pirobebSi gavrcelebuli mcenare-

ebi intensiuri zrdisaTvis moiTxovs Ramis dabal tempe-

raturas. 

 haeris da niadagis temperaturebs Soris sxvaobas, 

mcenaris garemos siTburi reJimis temperaturuli gradi-

enti ewodeba. gradientis maRali maCveneblis SemTxvevaSi, 

mcenaris saarsebo pirobebi gauaresebulia. 

 

 

4.6 niadagis temperaturis gazomva  

 

 niadagis temperaturis gazomva warmoebs saTanado 

TermometrebiT (vercxliswyliani, spirtiani da sxva). 

 niadagis zedapiris temperaturis gasazomad gamoiye-

neba vadiani Termometri, romliTac temperatura izomeba 

gansazRvrul vadebSi. igi warmoadgens martiv vercxlis-

wylian Termometrs, romlis skalis danayofi Seadgens 0.2 
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an 0.5°‐s. vadiani Termometris paralelurad ayeneben maq-

simalur da minimalur Termometrebs. maTi saSualebiT ga-

nisazRvreba niadagis temperaturis udidesi da umciresi 

temperaturebi, drois gansazRvrul monakveTSi.  

 Termometrebs aTavseben niadagis zedapirze hori-

zontalurad, mimarTulebiT _ aRmosavleTidan dasavle-

Tisaken (rezervuariT aRmosavleTisaken). 

 maqsimaluri Termometris mimReb nawilSi (rezervu-

arSi) moTavsebulia vercxliswyali (sindiyi). skalis dana-

yofi udris 0.5°‐s. rezervuaris ZirSi mikalulia SuSis Re-

raki, romlis bolo Sedis kapilaris dasawyisSi da qmnis 

siviwroves. temperaturis matebisas, sindiyi farTovdeba 

da Sedis kapilarSi. temperatura aRwevs ra maqsimalur 

mniSvnelobas iwyebs daqveiTebas. rezervuarSi sindiyi 

ikumSeba, Tumca ukan ver brundeba (siviwrovis gamo). sin-

diyis is nawili, romelmac maqsimaluri temperatura aCve-

na, rCeba kapilarSi. saWiroebis SemTxvevaSi, misi ukan dab-

runebisaTvis Termometrs bertyaven, raTa misi Cveneba 

miyvanili iqnas haeris temperaturis maCvenebelTan dak-

virvebis momentSi. 

 minimaluri Termometris rezervuarSi da kapilarSi 

moTavsebulia spirti, romelSic aris SuSis Reraki (misi 

boloebi momrgvalebulia). skalis danayofi Seadgens 0.5°‐s. 
temperaturis Semcirebis dros spirti ikumSeba, misi af-

ski exeba Rerakis momrgavalebul bolos da mas waiRebs 

rezervuarisaken, im periodis ganmavlobaSi, sanam spirti 

minimumamde ar SeikumSeba. temperaturis matebisas spirti 

kvlav kapilarisken wava, Reraki ki rCeba adgilze. Termo-

metrze aTvla xdeba rezervuaris mopirdapire Rerakis 

bolodan. anaTvali iqneba yvelaze minimaluri temperatu-

ra ukanaskneli dakvirvebidan. axali anaTvalis gansaz-



 58 

RvrisaTvis Termometris rezervuari unda daviWiroT ze-

viT, manam sanam Reraki spirtis zedapirs ar Seexeba. 

 niadagis saxnavi fenis (5, 10, 20 sm) temperatura izo-

meba muxlebiani (savinovis) TermometrebiT. am Termomet-

rebiT dakvirveba xdeba wlis Tbil periodSi. muxliani 

Termometris skalis danayofi Seadgens 0.5°‐s. igi rezer-

vuaris maxloblad moxrilia 135°‐iT. Termometris rezer-

vuari niadagSi horizontalurad Tavsdeba. misi mili, ro-

melSic skalaa moTavsebuli daxrili unda iyos 45°‐iT nia-

dagis zedapiridan. 

 niadagis ufro Rrma fenebis (20, 40, 60, 120, 160, 240, 

320 sm) temperaturis gansazRvrisaTvis iyeneben e.w. siR-

rmis (amosaReb) Termometrebs, romlebic niadagSi CaSve-

bulia ebonitis diskiani milis saSualebiT. imisaTvis, rom 

ebonitis milidan Termometris amoRebisas Cvenebis Sec-

vla ar moxdes, aRniSnuli Termometris rezervuaris gar-

Semo budeSi Cayrilia spilenZis naqlibi. Termometris xis 

Reros zemodan damagrebuli aqvs liTonis xufi, romelic 

icavs mils naleqebisa da mtvrisagan.  

 savele pirobebSi, saxnavi fenis temperaturis er-

Tjeradi gazomva xdeba Supis gadasatani TermometriT. 

igi moTavsebulia metalis CarCoSi da wvetiani rezervua-

riT bolovdeba.  

 meteorologiur sadgurebSi gamoiyeneba distanciu-

ri eleqtronuli Termometrebi. maTi saSualebiT SeiZle-

ba gaizomos niadagis temperatura, niadagis bunebrivi pi-

robebis darRvevis gareSe. niadagis sxvadasxva siRrmis 

temperatura izomeba uSualod samomsaxurebo Senobidan. 

 gamoiyeneba niadagis temperaturis ukontaqtod gan-

sazRvris meTodebi (Tanamgzavrebidan, TviTmfrinavebidan, 

Sveulmfrenebidan), romlebic saSualebas iZleva dedami-
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wis zedapiris didi nakveTebidan miviRoT temperaturis 

gasaSualebuli mniSvnelobebi. 

 

 

4.7 niadagis gayinva da galRoba 

 

 zamTris periodSi, niadagis sxvadasxva siRrmeze ga-

yinva, mraval faqtorzea damokidebuli. kerZod, yinvis in-

tensivobasa da xangrZlivobaze, niadagis siTbotevadobasa 

da siTbogamtarobaze, mcenareuli da Tovlis safaris si-

maRleze, zamTris xangrZlivobaze da a.S. 

 niadagi, romelic teniTaa gajerebuli nakleb siR-

rmeze iyineba, mSral niadagTan SedarebiT. niadagis teni 

sxvadasxva marilebis saxiT Seicavs mineralebs, amitom mi-

si gayinvis temperatura SeiZleba iyos ara 0°‐is toli, 

aramed -0.5, -1.5°. 
  niadagis gayinvis intensivoba damokidebulia Tovlis 

safaris simaRleze. rac metia Tovlis simaRle, miT nak-

lebia niadagis gayinvis siRrme. 

 sveli niadagi naklebad iyineba, radgan wylis gayin-

vis dros gamoiyofa faruli siTbo, rac aferxebs gayinvis 

proces. SeiZleba aseve ar gaiyinos gruntis wylebTan ax-

los arsebuli niadagebi. mkacri zamTris pirobebSi sus-

tad iyineba daWaobebuli niadagebi, qviSnari niadagebisa-

gan gansxvavebiT. 

 polarul raionebSi da cimbirSi niadagebi Rrma fe-

nebamde iyineba da zafxulis periodSi misi mxolod zeda-

piri lRveba. aseT gayinul niadags, romlis qveda fena 

mTeli wlis ganmavlobaSi gayinulia mudmiv mzrals uwo-

deben, movlenas mudmiv mzralobas. mis warmoqmnas sxvad-

sxvanairi axsna aqvs. mkvlevarTa nawils miaCnia, rom igi 
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gamyinvarebis periodis Semdeg darCa, xolo meore nawili 

Tvlis, rom igi mkacri klimaturi pirobebis Sedegia. 

 niadagis gayinva iwyeba zeda fenidan da vrceldeba 

mis Rrma fenebSi. galRoba iwyeba gazafxulze, ZiriTadad 

mzis radiaciuli energiis moqmedebis  da niadagis siRrme-

Si arsebuli temperaturiT, romelsac TandaTanobiT 

iRebs niadagis zeda fena. 

 niadagis siRrmis gayinvis da galRobis gansazRvri-

saTvis gamoiyeneba xelsawyo _ danilinis gayinulmzomi. 

igi Sedgeba ebonitis milisagan. masSi orive mxridan mo-

Tavsebulia Tavdaxuruli rezinis mili, romelSic gamox-

dili wyalia. masze dakvirveba iwyeba niadagis gayinvis mo-

mentidan da grZeldeba mis galRobamde, e.i. gazafxulamde 

(xelsawyo niadagSi Tavsdeba 1.6 m siRrmeze). ebonitis mi-

lidan amoRebul rezinis milze sazRvraven niadagis gayin-

vis da galRobis siRrmes (masze TiTis miWeriT). milze aR-

niSnulia danayofebi (sm), romlis mixedviT dgindeba Tu 

sadamdea gayinuli wylis sveti. gayinulmzomiT niadagis 

gayinvis siRrme ganisazRvreba gayinuli wylis svetis qve-

mo boloTi, xolo galRobis siRrme misi zemo boloTi. 

 

 

4.8 niadagis tenianobis gansazRvra 

 

 niadagis teni cvalebadia drosa da sivrceSi. igi 

gansxvavebulia klimaturi zonebis mixedviT. niadagis te-

ni gansazRvravs niadagis siTbur reJims, rac gavlenas ax-

dens niadagSi mimdinare fizikur da qimiur procesebze. 

mcenareebisaTvis, igi Seucvleli faqtoria, romlis nak-

leboba an siWarbe uaryofiTad moqmedebs maTze (siWarbe 

azianebs fesvTa sistemas, ayviTlebs foTlebs da a.S.). 
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 niadagSi tenis raodenoba damokidebulia niadagis 

struqturaze _ tentevadobaze, gamtarobis unarze, aera-

ciaze. 

 niadagis tenianobis gansazRvrisaTvis iyeneben Ter-

mostatul meTods. am meTodis mixedviT niadagis yovel 

10 sm fenaSi saWiro siRrmeze aRebul nimuSebs aTavseben 

saSrob WiqebSi da wonian 0.1 g sizustiT. Semdeg, aTavseben 

TermostatSi 100-105° temperaturis pirobebSi da aSroben. 

niadagis sveli da mSrali wonaTa sxvaobebis mixedviT ga-

moiangariSeba niadagis tenianoba formuliT:  

 

W= %100)(

2

21

P
PP −

 

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

na, p2 - niadagis nimuSis wona gamoSrobis Semdeg. 

 meteorologiur sadgurebSi niadagis tenianobis gan-

sazRvrisaTvis iyeneben radiaqtiul izotopebian tensa-

zoms. 

 mcenareebisaTvis mniSvnelovania tenis is nawili, ro-

melic misawvdomia fesvTa sistemisaTvis da mas produqti-

ul tens uwodeben. misi raodenoba gamoisaxeba procenteb-

Si. tenis garkveuli nawili Sekavebulia niadagis nawilake-

bis mier, amitom mcenareebisaTvis SeuTvisebelia. niadagis 

tenianobas, romlis drosac mcenareTa ujredebSi tenia-

nobis deficiti ver aRsdgeba minimaluri transpiraciis 

pirobebSi, Wknobis tenianoba (Wknobis koeficienti) ewo-

deba (cxrili 4.8.1). 
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cxr. 4.8.1  

 

Wknobis koeficienti (%) sxvadasxva tipis  

niadagebSi 

 

niadagis tipi Wknobis koeficientis 

tenianoba (%) 

sila 0.5 _ 1.5 

silnari 1.5 _ 4.0 

Tixnari 3.7 _ 7.0 

saSualo 5.0 _ 8.0 

mZime 8.0 _ 12.0 

Tixa 12.0 _ 20.0 

Waobis torfi 40.0 _ 50.0 

   

Wknobis koeficienti izrdeba niadagis nawilakebis 

sididis SemcirebasTan erTad. igi metia Tixnar niadagSi 

vidre silnarSi. e.i. icvleba niadagis fizikuri Tvisebe-

bis mixedviT. 

 procentebiT gamosaxuli niadagis tenis milimetreb-

Si (produqtiuli tenis erTeulebSi) gadasayvanad gamoiye-

neba Semdegi formula: 

 

 Wpr= 0.1dh (W- k), 
 

sadac Wpr - produqtiuli tenis maragia (mm), d - niadagis 

moculobiTi wona (g/sm
3
), h - niadagis fenis sisqe (sm), W - 

niadagis tenianoba (niadagis absoluturi mSrali wonidan 

%), k - Wknobis tenianoba (%), 0.1 _ koeficienti wylis fe-

nis simaRlis gadayvanisaTvis sm-dan mm-Si. 

 niadagis produqtiuli tenianobis (10 sm fenaSi) gan-

sazRvris Semdeg SesaZlebelia, gavigoT produqtiuli te-

nis maragi 0-20 sm, 0-30 sm, 0-40 sm da a.S. niadagis fenebSi, 

risTvisac Seikribeba tenis maragis raodenoba calkeuli 

10 santimetriani fenebis mixedviT. 
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4.9 niadagis tenis maragis prognozi 

 

 niadagis tenis maragis prognozi (l.razumova) mniS-

vnelovania sagazafxulo kulturebis optimaluri Tesvis 

vadebis SerCevisa da niadagis winaswari damuSavebisaTvis. 

igi unda Sedges 1 martisaTvis, Tesvamde 1-1.5 TviT adre. 

misi empiriuli formulaa:  

 

y=0.115x+0.56d-20, 
 

sadac y - niadagis metrian fenaSi produqtiuli tenis ma-

ragis cvlilebaa, Semodgomaze niadagis tenis gansazRvris 

TariRidan niadagis gayinvis win (sawyisi monacemebi), ga-

zafxulze saSualo dRe-Ramuri haeris temperaturis 5°-
ze gadasvlis TariRamde periodSi; d - Semodgomaze pro-

duqtiuli tenis deficiti niadagis metrian fenaSi; x - na-
leqebis raodenoba, romelic mosulia Semodgomaze niada-

gis tenis gansazRvridan 1 m-mde periodSi da 1 martidan 

saSualo dRe-Ramuri haeris temperaturis 5°-s zeviT ga-

dasvlamde, romlis dros ganisazRvreba sagazafxulo sa-

vele samuSaoebi (monacemebi, miiReba amindis grZelvadiani 

prognozis mixedviT). 

 magaliTi. dauSvaT, niadagis teni ganisazRvra 10 no-

embers. tenis maragi niadagis metrian fenaSi iyo 80 mm; nia-

dagis umciresi teniaoba 170 mm-ia (cnobaris mixedviT), 10 

noembridan prognozis Sedgenis TariRamde naleqebis jami 

45 mm iyo. gazafxulze 5°-is zeviT gadasvla aRiniSneboda 

28 aprils, prognozis Sedgenis TariRidan 28 aprilamde na-

leqebi movida 30 mm. amrigad, naleqebis jami Semodgomaze 

iqneba niadagis tenis gansazRvris TariRidan haeris tempe-

raturis 5°-is zeviT gadasvlamde x= 45+30=75 mm. niadagis 
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deficiti d=170-80=90 mm. aRniSnuli sidideebis formulaSi 

CasmiT miviRebT: 

 

y= 0.115×75+0.56×90-20=40 mm 
 

maSasadame, niadagis metrian fenaSi mosalodneli produq-

tiuli tenis maragi iqneba 120 mm (80+40=120). 
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Tavi V 

 

haeris temperatura 

 

5.1 haeris temperaturis cvlileba 

 

 temperatura arsebiT gavlenas axdens mcenareTa fi-

ziologiur procesebze (sunTqva, transpiracia, fotosin-

Tezi), romlebic siTbos mxolod garkveul fonze mimdina-

reobs. igi ganapirobebs mcenareTa kanonzomier ganlage-

bas dedamiwis zedapirze, rac gamoixateba maTi gaadgile-

bis zonalurobaSi _ polusebidan ekvatorisaken (tyeebi, 

velebi, udabnoebi, tropikuli tyeebi). 

 atmosferoSi temperaturis ganawilebas da mis cva-

lebadobas atmosferos siTburi reJimi ewodeba. atmosfe-

ros siTburi reJimi ganisazRvreba dedamiwisa da atmosfe-

ros Soris siTbos gacvliT. siTbos gadatanas niadagis 

moqmed zedapirsa da atmosferos Soris Semdegi procese-

bi ganapirobeben: 

 siTburi konveqcia.  igi gamowveulia dedamiwis zeda-

piris araTanabari gaTbobiT da siTbos gadacemis mniSvne-

lovan faqtors warmoadgena. konveqcia viTardeba dRisiT, 

mowmendil amindSi (gansakuTrebiT wlis Tbil periodSi) 

mzis radiaciis moqmedebiT dedamiwis sxvadasxva adgilis 

araTanabari gaTbobis Sedegad. gamTbari haeri msubuqia, 

xolo misi simkvrive mcire, amitom moZraobas iwyebs ver-

tikaluri mimarTulebiT. civi haeri iWers mis adgils, 

Tbeba da zeviT adis. e.i. warmoiqmneba aRmavali da daRma-

vali nakadebi, rac iwvevs haeris masebis erTmaneTSi Sere-

vas da siTbos gacvlas vertikaluri mimarTulebiT. 

 turbulentoba _ aris mcire moculobis grigalise-

buri, qaoturi moZraoba qaris saerTo nakadSi, romelic 
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iwvevs turbulenturi siTbos gacvlas dedamiwis (niada-

gis) zedapirsa da atmosferos Soris. turbulentobis Sem-

TxvevaSi haeris gadaadgileba xdeba rogorc horizonta-

luri, ise vertikaluri mimarTulebiT, romlis dros in-

tensiurad mimdinareobs siTbos gadatana. turbulentoba 

ori saxisaa: Termuli da dinamikuri. Termuli turbulen-

toba gamowveulia dedamiwis araTanabari gaTbobiT. dina-

mikuri turbulentoba warmoiqmneba dedamiwis zedapirTan 

haeris xaxunisa da Sinagani xaxunis Sedegad. haeris siCqa-

ris gadidebasTan erTad Zlierdeba turbulentoba da 

warmoiqmneba sxvadasxva siZlieris qari da grigali. 

 molekuluri siTbos gamtaroba _ gulisxmobs mole-

kulebis saxiT siTbos gadatanas dedamiwis zedapiridan 

haerSi. es procesi, xdeba TiTqmis umoZrao haeris piro-

bebSi (mcenareul safarSi, daxurul adgilebSi da a.S.). 

molekuluri Tbogamtarobis koeficienti (λ=0.00005) da 

siTbos gacvla Zalian mcirea. 

 radiaciuli Tbogamtaroba _ haeris gaTbobis mniS-

vnelovani procesia. igi warmoiqmneba haerSi arsebuli 

wylis orTqlis mier dedamiwidan gamosxivebuli siTbos 

grZeltalRovani radiaciis STanTqmis Sedegad. grZel-

talRovani radiaciis moqmedeba vlindeba atmosferos 

qveda fenebSi, umetesad RamiT. am gziT haeris gaTboba 

umniSvnelod xdeba. 

 wylis orTqlis kondensacia. miwispira haeris fenis 

gaTbobisaTvis da atmosferos maRali fenebisaTvis, sadac 

warmoiqmneba Rrublebi, didi mniSvneloba aqvs kondensa-

ciis Sedegad gamoyofil farul siTbos. kondensaciis 

dros 1 gr wylis orTqli gamoyofs daaxloebiT 600 kalo-

ria siTbos. mniSvnelovania, agreTve dedamiwis zedapiri-

dan, mcenareulobidan da wylidan aorTqlebisas faruli 

formiT atmosferoSi gadasuli siTbo. 
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 adveqcia. haeris masebTan erTad siTbos gadatanas 

erTi adgilidan meoreSi, horizontaluri mimarTulebiT 

adveqcia ewodeba. igi SeiZleba iyos Tbili (Tbili haeris 

masebis SemoWrisas) da civi (civi haeris masebis SemoWri-

sas). civi adveqcia mcenareebisaTvis gansakuTrebiT saSi-

Sia gazafxulsa da Semodgomaze, radgan uecarma aciebam 

am periodSi SeiZleba gamoiwvios maTi dazianeba. 

 amrigad, haeris gaTboba da gaciveba rTuli proce-

sia, romelic atmosferoSi mimdinareobs zemoaRniSnuli 

fizikuri movlenebis kompleqsuri moqmedebis Sedegad. 

igi mniSvnelovnadaa damokidebuli niadagis moqmedi zeda-

piris Tvisebebze (niadagis meqanikuri Sedgeniloba, niada-

gis feri), mcenareul safarze da sxva. 

 

 

5.2 haeris temperaturis dReRamuri  

da wliuri msvleloba 

 

 haeris temperaturis dReRamuri msvleloba ZiriTa-

dad ganpirobebulia dedamiwis moqmedi zedapiris da at-

mosferos mier miRebuli siTbos (mzis dReRamuri svliT) 

dReRamuri cvlilebiT. dReRamuri da wliuri haeris tem-

peraturebis meryeoba gamoxatulia gansakuTrebiT dabal 

fenebSi. atmosferos miwispira fenaSi maTi svla ganisaz-

Rvreba niadagis zedapiridan 2 m simaRleze. haeris tempe-

raturis dReRamuri msvleloba xasiaTdeba erTi maqsimu-

miT da erTi minimumiT. maqsimumi aRiniSneba 14-15 sT-ze, 

xolo minimumi emTxveva mzis amosvlas. dReRamuri tempe-

raturis maqsimumsa da minimums Soris sxvaobas haeris 

temperaturis dReRamuri amplituda ewodeba. 

 temperaturis dReRamuri amplituda damokidebulia 

Semdeg faqtorebze: adgilis (geografiul) ganedze, wlis 

droze, qvefenili zedapiris xasiaTze, moRrublulobaze, 
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reliefis formaze, amindis pirobebze, haeris tenianoba-

ze, adgilis simaRleze da a.S. 

 adgilis ganedis matebasTan erTad mcirdeba mzis sa-

Sualo simaRle da temperaturis dReRamuri amplitudac 

klebulobs. amplituda yvelaze didia tropikul sar-

tyelSi (12° ganedze), sadac mzis simaRle dReRamis ganmav-

lobaSi mkveTrad icvleba. gansakuTrebiT didi amplitu-

daa udabnoebSi. saharaSi, dRisiT temperatura 45-50°‐mdea, 

xolo RamiT SeiZleba mniSvnelovnad daeces. amitom, hae-

ris temperaturis dReRamuri amplituda xSirad 20°‐s 
aWarbebs. mcire amplitudiT xasiaTdeba polaruli qveyne-

bi (1-2°), mzis simaRle horizontidan mcired icvleba.  

 wlis dro. sxvadasxva ganedze wlis drois mixedviT 

amplitudis ryevadoba sxvadasxvaa. zamTris haeris dReRa-

muri amplituda naklebia zafxulis amplitudaze. gazaf-

xulis amplituda sWarbobs Semodgomisas, radgan gazaf-

xulze niadagi ufro civia da igi RamiT haers mniSvnelov-

nad acivebs. zomier da maRal ganedebSi yvelaze didi am-

plituda aRiniSneba gazafxulsa da Semodgomaze (6-9°). Tbi-

lisSi, ianvris Tvis haeris dReRamuri amplituda 5-7°‐ia, 
agvistoSi 10°. 
  qvefenili zedapiris xasiaTi. mcenareul safars di-

di mniSvneloba aqvs temperaturis dReRamuri amplitudis 

Semcirebasa da temperaturebis gazomierebaSi. mcenareu-

li safari amcirebs haeris temperaturis dReRamur am-

plitudas, radgan igi dRisiT mzis radiacias akavebs, xo-

lo RamiT niadagis gamosxivebas. mcenareTa gaadgilebisas 

gaTvaliswinebuli unda iqnas haeris temperaturis dReRa-

muri msvleloba. kerZod, siTbosmoyvaruli mcenareebi-

saTvis SerCeuli unda iqnas, iseTi reliefis formebi, 

romlebzec naklebia haeris temperaturis msvlelobis am-

plituda. zRva amcirebs amlitudas, radgan nela Tbeba da 
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civdeba xmeleTTan SedarebiT. amplituda metia silnari 

niadagebis zedapirze, Savi feris, damuSavebul, fxvier ni-

adagebze vidre Ria feris, Tixnar da yamir niadagebze. 

 moRrubluloba. igi did gavlenas axdens amplituda-

ze. mowmendil amindSi amplituda didia, xolo moRrub-

lulSi _ mcire. temperaturis dReRamur ryevas awesigebs 

Rrublebi, romelic dRisiT akavebs mzis pirdapir radia-

cias, RamiT xels uSlis niadagis zedapiridan gamosxivebas. 

 reliefis forma. amozneqil zedapirze (goraki, qedi) 

amplituda mcirea, vidre Cazneqilze, rac ganpirobebulia 

imiT, rom dRisiT Cazneqil adgilebSi haeri grovdeba da 

Tbeba, xolo RamiT gacivebuli haeri ferdobidan Zirs eS-

veba. qedze da gorakze qari Tavisuflad qris (haeri maT-

ze ar Cerdeba), Sesabamisad amplituda mcirea. 

 amindis pirobebi. mowmendil amindSi temperaturis 

dReRamuri amplituda didia, moRrublulTan SedarebiT. 

moRrublul amindSi ar xdeba haeris temperaturis arse-

biTi cvlileba dReRamis ganmavlobaSi. aRniSnuli, gamow-

veulia dRisiT Rrublebis mier mzis radiaciis SekavebiT, 

xolo RamiT niadagis zedapiridan siTbos dakargvis Sem-

cirebiT (adgili aqvs gamosxivebas). 

 haeris tenianoba. igi ramdenadme amcirebs amplitu-

das. mSral amindSi amplituda didia, radgan am SemTxveva-

Si haeris gamWirvaloba matulobs. dRisiT izrdeba mzis 

radiaciis Semosvla, xolo RamiT intensiurad mimdinare-

obs siTbos xarjva gamosxivebis Sedegad. 

 adgilis simaRle. haeris temperaturis dReRamuri 

amplituda mcirdeba simaRlis matebis mixedviT. Tavisu-

fal atmosferoSi es cvlileba ufro swrafad mimdinare-

obs vidre mTebSi, radgan am SemTxvevaSi mniSvnelovania 

niadagis zedapiris gavlena. 

 haeris temperaturis wliuri msvleloba xasiaTdeba 

Tvis saSualo temperaturebis mixedviT. mas dReRamuri 
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temperaturis msvlelobis analogiuri xasiaTi aqvs. yve-

laze civi da cxeli Tveebis saSualo temperaturebs So-

ris sxvaobas, wliuri amplituda ewodeba. igi matulobs 

ganedis matebasTan erTad da udides maCvenebels pola-

rul raionebSi aRwevs. 

 haeris temperaturis wliur msvlelobaze gavlenas 

axdens adgilis simaRle zRvis donidan, qvemdebare zeda-

piris xasiaTi, Rrublianoba, naleqebi. amplitudis sidi-

dis mixedviT ganasxvaveben zRvis klimats _ mcire wliuri 

amplitudiT da kontinentur klimats _ maRali amplitu-

diT. gamoyofen haeris temperaturis wliuri msvlelobis 

oTx tips: 

1.  ekvatoruli tipi, romelic xasiaTdeba temperatu-

ris ori maqsimumiT da ori minimumiT. maqsimumi dgeba ga-

zafxulsa da Semodgomis buniobisas, xolo minimumi _ zam-

Tarsa da zafxulis buniobis Semdeg. 

 2. tropikuli tipi _ xasiaTdeba temperaturis erTi 

maqsimumiTa da erTi minimumiT. maqsimumi dgeba zafxulis, 

xolo minimumi zamTris buniobis Semdeg. 

 3. zomieri sartylis tipi _ TiTqmis tropikuli tipis 

analogiuria. am tipSic adgili aqvs temperaturis wliuri 

msvlelobis erT maqsimums da erT minimums. temperaturis 

maqsimumi ivlisSia, xolo minimumi _ ianvarSi. 

4. polaruli tipi _ xasiaTdeba mkacri, xangrZlivi 

zamTriT da mokle grili zafxuliT. haeris temperaturis 

minimumi Teberval-martis TveebSia, xolo maqsimumi iv-

lisSi. 
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5.3 haeris temperaturis ganawileba simaRlis  

mixedviT 

 

 atmosferos haerSi temperatura simaRlis mixedviT 

ecema, rac mkafiodaa gamoxatuli atmosferos qveda fena-

Si _ troposferoSi. mSralsa da mowmendil amindSi aRniS-

nuli (temperaturis) cvalebadoba didia Rrublian amin-

dTan SedarebiT. haeris temperaturis cvlilebas yoveli 

100 m simaRleze temperaturis vertikaluri gradienti 

ewodeba da gamoisaxeba formuliT: 

 

 

  T=  
BA

AB

ZZ
tt

−
−

100 

 

sadac tB - tA  haeris temperaturis sxvaobaa qveda da zeda 

simaRleebs Soris, ZA - ZB simaRleTa sxvaobaa metrebSi. Tu 

tA < tB haeris temperatura  mcirdeba simaRlesTan erTad 

da vertikaluri gradientis sidide (T) dadebiTia. tempe-

raturis aseTi ganawileba  damaxasiaTebelia umetesad 

troposferosTvis. roca, tA > tB adgili aqvs temperaturis 

inversias anu temperatura izrdeba simaRlis mixedviT da 

temperaturis gradientis sidide (T) uaryofiTia. Tu tA=tB, 
temperaturis vertikaluri gradienti T=0°/100m. tempera-

turis aseTi ganawilebisas, roca igi ar icvleba simaRlis 

mixedviT adgili aqvs izoTermias.  

 temperaturis vertikaluri gradienti damokidebu-

lia wlis (zamTarSi is mcirea, zafxulSi didia) da dRe-

Ramur droze (RamiT mcirea, dRisiT didia).  

 atmosferoSi temperaturis vertikaluri gradienti  

(T) yovel 100 m simaRleze saSualod tolia 0.6°-is. im Sem-
TxvevaSi, roca simaRleebis mixedviT temperatura matu-
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lobs adgili aqvs inversias. temperaturis vertikaluri 

gradienti mniSvnelovnad icvleba droSi, atmosferos mi-

wispira fenaSi. igi damokidebulia amindze, niadagis sa-

farze, dReRamis droze. gansakuTrebiT zafxulSi, dRi-

siT (xmeleTze) gradienti TiTqmis yovelTvis dadebiTia. 

temperaturis vertikalur gradients amcirebs qari, 

Rrublianoba, naleqebi, niadagis tenianoba. 

 atmosferoSi temperaturis ganawilebas simaRlis mi-

xedviT atmosferos stratifikacias uwodeben (naxazi 

5.3.1). 

 

 

nax. 5.3.1 atmosferos stratifikaciis mrudi 

 

 naxazidan Cans, rom atmosferos sxvadasxva simaRle-

ze atmosferos stratifikacia gansxvavebulia da damoki-

debulia temperaturis vertikaluri gradientis sidideze 

da niSanze. qveda fenebSi gradienti dadebiTia (1500 m da 

cota zemoT) da temperaturis normalur dacemas aqvs ad-

gili. 2500 metramde da cota vertikaluri gradienti 

uaryofiTSi gadadis, rasac Tan axlavs temperaturis ma-
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teba simaRlis mixedviT, e.i. adgili aqvs temperaturis in-

versias. aRniSnuli fenis damTavrebis Semdeg temperatu-

ris gradienti isev dadebiTSi gadadis da a.S. 

 atmosferoSi zogjer adgili aqvs Sebrunebul mov-

lenas _ inversias, e.i. temperaturis matebas simaRlis mi-

xedviT. 

 miwispira fenis inversia aris ori tipis _ radiaciu-

li da adveqciuri. 

 radiaciuli inversia _ warmoiqmneba wlis Tbil pe-

riodSi, wynar amindSi, RamiT, qvefenili zedapiris radia-

ciuli gadacivebis dros. mzis amosvlisas radiaciuli in-

versia qreba. radiaciuli inversia zamTarSic gvxvdeba, 

roca qvefenili zedapiris gadaciveba matulobs yovel-

dRiurad da misma simaRlem (inversiis fenis) SeiZleba 2 km 

simaRles miaRwios. 

 adveqciuri inversia _ warmoiqmneba Tbili adveqciis 

dros civ zedapirze, romelic acivebs mis mosazRvre sus-

tad moZrav haers. roca haeris qveda fena xmeleTis civ 

zedapirze Sexebisas civdeba, zeda fenebi Tbili rCeba. 

aseT inversias miekuTvneba Tovlis inversia, romelic 

warmoiqmneba mdnobare Tovlis zedapirze, Tbili haeris 

gadaadgilebis procesSi. 

 

 

5.4 haeris temperaturis aRmasvlis oTxi stadia 

 

 haeris temperatura aRmasvlis dros gaivlis oTx 

stadias: 

1. mSrali stadia. am stadiaSi, simaRlis mixedviT atmos-

feruli wnevis Semcirebis gamo, haeri farTovdeba adia-

baturad da temperatura mcirdeba 1°-mde, yovel 100 m  

simaRleze. SefardebiTi tenianoba ki matulobs da gar-
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kveul simaRleze 100%-s aRwevs. haeri wylis orTqliT 

gajerdeba da misi drekadobac maqsimaluri gaxdeba. 

mSrali stadia mTavrdeba daaxloebiT 1400 m simaRleze. 

2. wvimis stadia. am stadiaze kondensaciis procesi iwye-

ba 1400 m-dan da mTavrdeba daaxloebiT 4800 m simaR-

leze. am stadiaSi wylis orTqli gazisebri mdgomareo-

bidan gadadis TxevadSi da warmoiqmneba Rrublebi. 

wvimis stadiis dros najeri haeris temperatura saSua-

lod ecema 0.5°-iT yovel 100 m simaRleze. 

3. setyvis stadia. aRniSnuli stadiis dros orTqliT na-

jeri haeris temperatura 0°-s aRwevs, RrublebSi arse-

buli wylis wveTebi iwyeben gayinvas. wylis gadacive-

buli mcire wveTebi erTmaneTs ejaxebian, msxvildebian 

da iZenen setyvis formas. setyvis stadiis haeris fenis 

sisqe, am dros aRwevs daaxloebiT 200 metrs, romelic 

mdebareobs wina ori stadiis zemoT 5000 m simaRleze. 

4. Tovlis stadia. am stadiis dros adgili aqvs wylis 

orTqlis sublimacias. haeris temperaturis vertika-

luri gradienti Seadgens 0.7°-s yovel 100 m simaRle-

ze. am stadiis dros temperatura 0°-is dabla ecema da 

mTavrdeba iq, sadac aRmavali deni daaxloebiT zR. 

donidan 8500 m simaRles miaRwevs. Tovlis stadia 

mTavrdeba maSin, roca haerSi wylis orTqli gamoile-

va. Tovli SeiZleba movides im SemTxvevaSi, rodesac 

dedamiwis zedapiris maxlobel fenaSi temperatura da-

axloebiT 0°-s Seadgens.  

Tovlis fifqi Sedgeba rTuli kristalebisagan, aqvs 

varskvlaviseburi forma, romlis radiusi 4-6 mm da 

metsac aRwevs. 
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5.5 haeris temperaturis gavlena mcenareebze  

da temperaturaTa jamebi 

 

 temperatura ganapirobebs mcenareTa organizmebis 

zrda-ganviTarebas da adgens yvela biologiuri procesis 

sazRvrebs. klimatologiur gamoTvlebSi, haeris tempera-

tura SeiZleba mniSvnelovnad gansxvavdebodes mcenareuli 

qsovilis temperaturisagan. Tu mcenaris temperatura ha-

eris temperaturis proporciulad icvleba, aseT SemTxve-

vaSi maT Soris sxvaobas klimatur gamoTvlebSi ara aqvs 

mniSvneloba. praqtikaSi ar aris aseTi proporciuloba. 

amitom, gansakuTrebulad mniSvnelovania am ori sididis 

Sefardebis kanonzomierebis dadgena. 

 sxvadasxva mcenaris organizmSi fotosinTezi, sun-

Tqva, wylisa da sakvebi nivTierebebis gadaadgileba gar-

kveul temperaturaze mimdinareobs. mcenaris sunTqvis 

procesis qveda zRvari 0°-is qveviTaa, intensiuri sun-

Tqvis 36-40°‐ia. temperaturis Semdgomi mateba iwvevs sun-

Tqvis procesis Sesustebas da igi sabolood wydeba 50° da 

meti temperaturis dros. temperaturis minimumia, rom-

lis dabla mcenare sasicocxlo proces wyvets. optimumis 

dros mcenaris ganviTareba normalurad mimdinareobs, xo-

lo maqsimumia temperatura, romlis zeviT mcenaris sasi-

cocxlo procesi wydeba. aRniSnul sazRvrebs kardinalu-

ri temperaturis wertilebi ewodeba. 

 temperaturis gavlena mcenareTa sasicocxlo pro-

cesebis intensivobaze ZiriTadad emorCileba vanT-hofis 

wess, romlis Tanaxmad qimiuri reaqciis siCqare tempera-

turis zrdasTan erTad matulobs da yovel 10°‐ze ormag-

deba. Tu 5° temperaturis dros, qimiuri reaqciis Sedegad 

warmoqmnili produqtiulobis raodenobas 100%-ad mivi-

RebT, maSin wesis Tanaxmad 15° dros igi iqneba 200%, 25°‐ze 
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400% da a.S. aRniSnuli wesi misaRebia garkveuli tempera-

turis farglebSi.  

 temperatura gansakuTrebul gavlenas axdens mcena-

reTa mier organuli nivTierebebis dagrovebis procesze. 

aRniSnuli procesi warmoadgens fotosinTezisa da sun-

Tqvis urTierTqmedebis Sedegs. organuli masis dagroveba 

xdeba fotosinTezis dros, xolo misi xarjva sunTqvisas. 

maTi urTierTqmedebis Sedegi gamoisaxeba sxvaobiT: 

 

m = a - b, 
 

sadac m  - drois garkveul monakveTSi dagrovili orga-

nul nivTierebaTa jamia, a  - fotosinTezis procesSi or-

ganuli nivTierebis dagroveba, b _ mcenaris sunTqvis 

procesSi nivTierebis xarjva.  asimilaciisa da disimila-

ciis sxvaobis cvlileba, romelic dakavSirebulia tempe-

raturis msvlelobasTan mocemulia naxazze 5.5.1. 

 

 
1. asimilacia; 2. disimilacia; 

3. organuli nivTierebebis dagroveba. 

nax. 5.5.1 asimilaciisa da disimilaciis 

         damokidebuleba temperaturaze 
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 naxazidan Cans, rom 20° temperaturaze mcenare gaci-

lebiT met organul nivTierebas agrovebs, vidre ixarjeba 

disimilaciis procesSi. aRniSnul temperaturaze 1 sT-is 

ganmavlobaSi mcenare asimilaciis Sedegad saSualod ag-

rovebs daaxloebiT 5.5 mg organul nivTierebas. e.i. zemo-

aRniSnuli gantolebidan gamomdinare, a=5.5 mg/sT; igive 

droSi  mcenare sunTqvaze saSualod xarjavs daaxloebiT 

1.5 mg organul nivTierebas, e.i. b=1.5 mg/sT. gamomdinare 

aqedan, 1 sT-Si fotosinTezis Sedegad mcenare daagrovebs 

4.0 m/sT organul nivTierebas  

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

maSasadame, mcenareebisaTvis organuli nivTierebis 

dagrovebis optimaluri temperaturaa 20-30°. 
mcenare zrdisa da calkeuli fazebis ganviTarebi-

saTvis moiTxovs siTbos garkveul raodenobas, romelic 

gamoixateba temperaturaTa jamebiT. klimatis Termuli 

resursebis SefasebisaTvis gamoiyeneba temperaturaTa ja-

mebi 10°-is zeviT. igi warmoadgens siTbos uzrunvelyofis 

maCvenebels, mcenareTa aqtiuri vegetaciis periodSi. 

dReRamuri temperaturis 10°-is zeviT mdgradi gadasvli-

dan iwyeba temperaturebis dajameba, rac Seadgens aqtiur 

temperaturaTa jams. 

mcenareTa moTxovnileba siTbosadmi SeiZleba gamo-

xatuli iqnas, agreTve efeqturi temperaturebis jamebiT. 

igi aris dReRamuri temperaturebi aTvlili mcenaris bi-

ologiuri minimumidan, romelzec mocemuli mcenare iw-

yebs ganviTarebas. magaliTad, saSualo dReRamuri tempe-

raturis 10°-ze zeviT mdgradi gadasvlidan temperatura-

Ta jamis daangariSebisas, yoveldRiurad akldeba 10° tem-

peratura da darCenili temperaturebi jamdeba, romelsac 

efeqtur temperaturas uwodeben. aRniSnuli temperatu-
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rebi sxvadasxva mcenarisaTvis gansxvavebulia. cxrilSi 

5.5.1 mocemulia haeris temperaturis aqtiuri da efeqtu-

ri jamebis daangariSeba. 

cxrilSi aRniSnuli maCveneblebi gamoiyeneba teri-

toriis Termuli reJimis SefasebisaTvis, aseve mcenareTa 

ganviTarebis calkeuli periodebisa (fazebis) da mTeli 

savegetacio periodis SefasebisaTvis. 

 

 

5.6 tyis gavlena haeris temperaturaze 

 

 tyis gavlena haeris temperaturaze damokidebulia 

tyis asakze, mis jiSobriv Semadgenlobaze, sixSireze da 

sxva. gasaTvaliswinebelia, agreTve maradmwvane mcenaree-

bis da qvetyis arseboba.  

 gazafxulis TveebSi (marti-maisi) tyeSi, velTan Se-

darebiT temperatura RamiT dabalia, xolo dRisiT maRa-

li. tyeSi, gazafxulze, dRis saaTebSi maRal temperatu-

ras ganapirobebs is, rom foTlebi jer kidev gauSlelia 

da mzis sxivebi Seuferxeblad STainTqmeba aramarto nia-

dagis zedapiris, aramed mcenaris totebis mier. STan-

Tqmuli zedapiridan siTbo nawilobriv gamoiyofa da ga-

daecema haers. aRniSnuli damatebiTi siTbos gadacemis 

wyaro dRisiT, tyeSi iwvevs haeris temperaturis matebas. 

siTbos gadacemis aseT meqanizms xels uwyobs isic, rom 

tyeSi haeris gacvla ufro sustia vidre velze. 
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 zafxulis TveebSi, zogjer seqtembris da oqtombris 

TveebSi, tyeSi haeris temperatura dabalia velTan Seda-

rebiT. RamiT, haeri velze ufro civdeba vidre tyeSi, xo-

lo mzis amosvlis Semdeg haeri velze iwyebs swrafad gaT-

bobas. tyeSi am dros haeris gaTboba nela mimdinareobs, 

ris gamoc tyeSi velTan SedarebiT naklebi temperatura 

aRiniSneba. tyisa da velis temperaturebs Soris yvelaze 

meti sxvaoba myardeba dilis 7 saaTze, xolo yvelaze nak-

lebi sxvaobebi aRiniSneba SuadRis saaTebSi. SuadRis Sem-

deg, roca temperatura ecema, velze aRmavali denebi sus-

tdeba da qreba. am dros, temperaturaTa sxvaoba matu-

lobs da xelaxla aRwevs maqsimums daaxloebiT 18 saaTi-

saTvis. tyisa da velis temperaturebs Soris sxvaobam Se-

iZleba miaRwios 4-6°. 
 tyis varjis qveS iqmneba gansakuTrebuli klimati. 

RamiT, varjis foTlebis zedapiridan gamosxivebis Sede-

gad kronaTa Soris sivrceSi haeri Znelad civdeba, vidre 

mis zeviT da qveviT. mzian dReebSi varjis mier gamoiyene-

ba siTburi insolacia, xolo civ RameSi haeri eqceva 

msxvil totebs Soris sivrceSi da Seereva Tbil haers. 

swored es ganapirobebs tyis gacivebidan civi haeris mase-

bis nakadis Sekavebas. siTbos gacvlis procesis dros 

mniSvnelovania mcenaris jiSi da forma. 

 tyeSi, ivlisis TveSi temperaturis meryeoba Ria ad-

gilTan SedarebiT mcirdeba. wiflis daburul, sinaTles 

moklebul tyeSi igi mcirdeba 4.5°-iT, naklebad daburul 

naZvis tyeSi 4.0°-iT, xolo naTeli fiWvis tyeSi 3.0°-iT (na-

xazi 5.6.1). 
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 1. wiflis tye _ _ _ _  

2. fiWvis tye 
 
_ · _ · _ 

3. naZvis tye  ______ 

 

nax. 5.6.1 tyeSi Ria adgilTan SedarebiT temperaturis    dReRamuri 

Semcireba, jiSebis mixedviT 

 

 gazafxulze, roca tyeSi foTlebi jer kidev ar aris 

gaSlili temperaturis meryeoba umniSvneloa. 

 tyeSi, temperaturis reJimi ZiriTadad ganisazRvre-

ba radiaciis dReRamuri reJimiT da mcenareTa meCxeria-

nobiT. fiWvis tyeSi, temperaturis mcire sxvaoba aRiniS-

neba SuadRisas. Zalze meCxer fiWvis tyeSi haeris tempera-

tura axlosaa utyeo adgilebis temperaturasTan. tempe-

raturis pirobebi mcenareTa nargavebSi (tyeSi) 5 sm simaR-

leze niadagis zedapiridan dakavSirebulia tyis tipebTan, 

reliefTan da eqspoziciasTan. tyis asakobrivi stadiebi 

da calkeuli populaciebi Seguebulia Tavisi sacxovrebe-
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li adgilis gansazRvrul temperaturul pirobebTan. ami-

tom, temperaturis reJimi umetesad aregulirebs tyeSi 

sasicocxlo formis ganawilebas. 

 

 

5.7 haeris temperaturis gazomva 

 

 haeris temperaturas zomaven TermometrebiT (vadia-

ni, maqsimaluri, minimaluri), romlebic Tavsdeba fsiqro-

metrul jixurSi. jixuri daculia mzis pirdapiri sxive-

bis, qaris, naleqebis da sxva atmosferuli movlenebisa-

gan. 

 meteorologiuri sadguris fsiqrometrul jixurSi 

metalis Stativze vertikalurad idgmeba ori erTnairi 

Termometri. marjvena Termometrs, romlis rezervuarze 

Semoxveulia batisti, xolo bolo CaSvebulia wyliT savse 

WiqaSi uwodeben `svels”. marcxena Termometrs, romelic 

uSualod haeris temperaturas aCvenebs uwodeben 

`mSrals”. 

 `mSrali” da `sveli” Termometrebis CvenebaTa mixed-

viT, Sesabamisi fsiqrometruli cxrilebis da empiriuli 

formulebis gamoyenebiT ganisazRvreba haeris tenianobis 

maxasiaTeblebi. 

 aRniSnuli Termometris erTianoba Seadgens xelsaw-

yos, romelsac avgustis fsiqrometri ewodeba. haeris 

temperaturis -20°-ze dabla dawevisas `mSrali” fsiqro-

metruli Termometris gverdiT Tavsdeba spirtiani Ter-

mometri, radgan vercxliswyliani Termometri iyineba  

-38.9°-ze. amitom temperaturis -36°-mde dawevis SemTxveva-

Si aTvla warmoebs spirtiani TermometriT. 

 haeris temperaturis da tenianobis gansazRvrisaTvis 

saeqspedicio pirobebSi, tyeebSi iyeneben asmanis aspiraci-

ul fsiqrometrs. misi muSaobis principi analogiuria av-
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gustis fsiqrometris. igi Sedgeba ori Termometrisagan 

(`mSrali” da `sveli”). Termometrebze aTvlis win xdeba as-

piratoris momarTva, ris saSualebiTac Seiwoveba haeri 

daaxloebiT 2 m/wm siswrafiT. amis Semdeg, keTdeba tempe-

raturis anaTvali Termometrze. fsiqrometrs Tan erTvis 

pipeti (batistis dasasveleblad), fari (aspiratoris dasa-

cavad qarisagan) da liTonis RerZi (xelsawyos Camosaki-

deblad). 

 haeris temperaturis ganuwyveteli CawerisaTvis ga-

moiyeneba TviTmweri _ Termografi. igi Sedgeba ori nawi-

lisagan: 1. Camweris da 2. mimRebisagan (ormagliToniani 

firfita). xelsawyos Camweri nawili warmoadgens kalmian 

isars da dols, romelzec magrdeba bafTa da saaTis meqa-

nizmi, rasac doli moyavs moZraobaSi. temperaturis mate-

bisas kalmiani isari iwevs zeviT, xolo Semcirebisas fir-

fita iRuneba da isari inacvlebs qveviT. amrigad, zevidan 

qveviT moZraoba bafTaze aRiniSneba xaziT, rac tempera-

turis cvlilebas asaxavs. 

 

 

5.8 savegetacio periodis siTboTi  

uzrunvelyofis prognozi 

 

 savegetacio periodis siTboTi uzrunvelyofis 

prognozis praqtikuli mniSvneloba mdgomareobs Semdeg-

Si, rom temperaturis jami saSualo dRe-Ramuri haeris 

temperaturis 10°-ze gadasvlis Semdeg savegetacio perio-

dis ganmavlobaSi SeiZleba gadaixaros saSualo sidididan 

daaxloebiT ±500-700° da metiT. aRmoCenili iqna (T.davi-

Taia) mniSvnelovani korelaciuri kavSiri, gazafxulze sa-

Sualo dRe-Ramuri temperaturis 10°-s zeviT dadgomis 

TariRsa da savegetacio periodis ganmavlobaSi 10°-s ze-
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viT temperaturis jams Soris. am kavSiris analiziT gamo-

irkva, rom gazafxulze, rac ufro adre iwyeba haeris tem-

peraturis 10°-ze zeviT dadgomis TariRi, miT ufro di-

dia 10°-s zeviT temperaturis jami da piriqiT.  

 savegetacio periodSi mcenareebis siTboTi uzrun-

velyofis prognozis SedgenisaTvis gamoiyeneba gantole-

bebi (g.melaZe), raionebis mixedviT: 

 

∑T= -9.7n+3904     (1)   sagarejo 

∑T= -12.3n+4222    (2)    Telavi 

∑T= -12.6n+2110    (3)   yazbegi 
∑T= -10.7n+3244   (4)   axalcixe 
∑T= -8.6n+1372     (5)   ninowminda 
∑T= -16.7n+3018     (6)   dmanisi 

 

sadac ∑T _ saprognozo temperaturis jamia, haeris saSua-

lo dReRamuri temperaturis 10°-is zeviT gadasvlis Ta-

riRidan; n - dReTa ricxvi 1 martidan haeris temperatu-

ris 10°-is zeviT gadasvlis TariRamde. im raionebisaTvis, 

romlebic mdebareoben zR. donidan 800-1300 m simaRlemde 

dReTa ricxvi gadaiTvleba 1 aprilidan, xolo 2000 m-mde 

da zeviT  1 maisidan. 

 magaliTisaTvis. xaSuris raionSi haeris temperaturis 

gadasvla 10°-is zeviT ganisazRvra 30 marts. am SemTxvevaSi, 

dReTa ricxvi 1 martidan iqneba 30. aRniSnuli ricxvis Sesa-

bamis gantolebaSi (xaSuris raionisaTvis) CasmiT miviRebT:  

  

∑T= -15.3×30+3931=3472 
 

e.i. savegetacio periodisaTvis haeris temperaturaTa ja-

mi 10°-is zeviT Seadgens 3472°-s. 
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Tavi VI 
 

wylis orTqli atmosferoSi 

 

6.1 haeris tenianobis damaxasiaTebeli sidideebi 

 

 haeris tenianoba aris atmosferoSi wylis orTqlis 

Semcveloba, romelic ganuwyvetliv moedineba aorTqlebis 

Sedegad. igi haeris Semadgeneli nawilis cvalebad sidi-

des warmoadgens da damokidebulia mraval faqtorze. es 

faqtorebia: adgilis fizikur-geografiuli mdgomareoba, 

dReRamis, wlis dro, haeris temperaturis cvalebadoba, 

romelic ganapirobebs gamJRenTi wylis orTqlis dreka-

dobis maqsimalur sidides. wylis orTqls axasiaTebs dre-

kadoba da rogorc mTliani atmosferos nawili ganapiro-

bebs atmosferul wnevas. igi gamisaxeba milimetrebSi an 

milibarebSi. 

 wylis orTqlis Semcveloba haerSi ganisazRvreba 

tenianobis Semdegi sidideebiT: absoluturi tenianoba, 

SefardebiTi tenianoba, tenianobis deficiti da namis 

wertili. 

 haeris absoluturi tenianoba (e) - aris wylis or-

Tqlis is raodenoba gramebSi, romelic moTavsebulia 1m
3 

moculobis haerSi da gamoisaxeba gr/m
3
. wylis orTqlis 

absoluturi tenianoba gamoiangariSeba fsiqrometruli 

formuliT da gamoisaxeba milibarebSi an milimetrebSi: 

 

e = E/ - A (t - t/ )p 
 

sadac E/ - aris gamJRenTi wylis orTqlis maqsimaluri 

drekadoba sveli Termometris Cvenebis mixedviT, p - at-

mosferos wneva, (t - t/) _ mSrali da sveli Termometrebis 
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Cveneba, A - fsiqrometruli koeficienti, romelic gamoxa-

tavs haeris moZraobis siCqares sveli Termometris re-

zervuaris siaxloves. sadguris fsiqrometrisaTvis igi 

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

vis tolia A=0.0006 m/wm. 
 haeris fardobiTi tenianoba (r) - warmoadgens wylis 

orTqlis absoluturi tenianobis Sefardebas, gamJRenTi 

wylis orTqlis drekadobasTan mocemul temperaturaze, 

gamosaxuls procentebSi:  
 

r =  %100 
E
e  

 
sadac e - aris wylis orTqlis absoluturi tenianoba, E - 
gamJRenTi wylis orTqlis drekadoba mSrali Termomet-

ris  Cvenebis mixedviT, 100% _ procentebSi gadamyvani 

mniSvneli (E/  
da E gamoiTvleba specialuri cxrilebiT). 

 haeris tenianobis deficiti anu gaJRenTvis ukmari-

soba (d) - aris sxvaoba orTqlis  gamJRenT drekadobasa da 

absolutur tenianobas Soris, romelic gamoisaxeba mili-

barebSi an milimetrebSi formuliT:  

 

d = E – e, 
 

sadac  E - aris wylis orTqlis gamJRenTi drekadoba, e - 
wylis orTqlis absoluturi tenianoba. 

 SefardebiTi tenianobis gadidebis dros tenianobis 

deficiti mcirdeba, 100%-ze ki nuls utoldeba. teniano-

bis deficiti warmoadgens kompleqsur maxasiaTebels, ro-

melic haeris simSralis xarisxs gamoxatavs. igi saSulebas 

iZleva, aRniSnuli sidide gamoviyenoT sasoflo-sameur-

neo kulturebis ganviTarebis pirobebis SefasebisaTvis. 
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 namis wertili (td) _ aris temperatura, romlis dro-

sac haerSi arsebuli wylis orTqli mocemul wnevaze iw-

yebs gajerebas. namis wertils gansazRvraven wylis or-

Tqlis maqsimaluri drekadobis cxriliT. nami warmoiqmne-

ba 0° temperaturis zeviT, xolo 0°-ze igi iRebs TrTvi-

lis saxes. nams garkveuli adgili uWiravs mcenareTa nor-

malur ganviTarebaSi. 

 teniani haeri atmosferoSi gadaadgildeba, rogorc 

horizontalurad ise vertikalurad. horizontaluri ga-

daadgilebis dros teniani haeri mniSvnelovan cvlilebas 

ar ganicdis, xolo vertikaluri moZraobis dros mimdina-

reobs metad rTuli fizikuri procesebi, rac gamoixateba 

teniani haeris stadiurobaSi (mSrali, wvimis, setyvis da 

Tovlis stadiebi).  

 

 

6.2 haeris tenianoba da mcenareuloba 

 

 haeris tenianoba did gavlenas axdens mcenareTa 

zrda-ganviTarebaze. dedamiwis mwvane safari mniSvnelov-

nad cvlis tenianobis svlis xasiaTs. 

 mcenareul safarSi wylis orTqli gacilebiT metia, 

vidre moSiSvlebul niadagze. aqedan gamomdinare, haeris 

tenianoba mcenareul safarSi metia, vidre mis garSemo, 

gansakuTrebiT dRis saaTebSi. Sesabamisad didia Sefarde-

biTi tenianoba mcenareul safarSi. 

 mcenareuloba didi raodenobiT aorTqlebs wyals, 

ris Sedegadac atmosferos qveda fenebSi mcirdeba teni. 

aRniSnuli teni xels uwyobs qaris siCqaris Semcirebas.  

 mravalwlian mcenareTa masivebSi wylis orTqli zaf-

xulSi metia velTan SedarebiT, xolo zamTarSi aRniSnuli 

sxvaoba ar SeimCneva. mravalwliani nargaoba, aseve mniSvne-

lovan gavlenas axdens haeris SefardebiTi tenianobis 
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msvlelobaze. SefardebiTi tenianobis saSualo dReRamuri 

sxvaoba mravalwlian mcenareTa kronasa da Ria adgilebs 

Soris Seadgens 8-10%-s, calkeul SemTxvevebSi 30%-s. 

 SefardebiTi tenianoba gansazRvravs transpiraciis 

intensivobas da mcenareTa moTxovnilebas wylis mimarT. 

gadidebuli haeris tenianoba aferxebs mcenaris yvavilo-

bas da uaryofiTad moqmedebs maT damtvervaze. wlis Tbi-

li periodisaTvis gazrdili SefardebiTi tenianoba iwvevs 

mcenaris baqteriuli da sokovani daavadebebis gavrcele-

bas. 

 tenianobis gazrdili deficitis pirobebSi mkveTrad 

matulobs aorTqleba niadagidan, rac aZlierebs mcenareTa 

transpiracias. tenianobis deficitis 40 mb-is dros 1 ha 

niadagis zedapiridan dReRamis ganmavlobaSi 80 tona wyali 

orTqldeba, rac iwvevs niadagis gamoSrobas. 

 mcenareTa umetesoba, vegetaciis im fazaSi, romlis 

drosac intensiurad mimdinareobs biomasis momateba, sa-

Wiroebs tenis Warb raodenobas, maSin roca msgavsi mdgo-

mareoba sxva fazaSi uaryofiTad moqmedebs mcenareebze. 

haeris SefardebiTi tenianoba mniSvnelovan gavlenas ax-

dens, agreTve mcenareSi mimdinare bioqimiur procesebze. 

Warbi tenianobis dros mcenaris nayofi, Teslebi, Zirxve-

nebi, fesvebi gansxvavdebian naxSirwylebis mometebuli Se-

madgenlobiT, xolo mSrali da cxeli amindis pirobebSi 

mcenareTa organizmSi ufro metad cilovani nivTierebebi 

grovdeba. 

 

 

6.3 aorTqleba 

 

 aorTqleba ewodeba Txevadi nivTierebis gadasvlas 

siTxis mdgomareobidan gazobriv mdgomareobaSi. igi rTu-

li procesia da atmosferos tenis mTavar wyarod iTvle-
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ba. aorTqleba ZiriTadad mimdinareobs niadagidan, mcena-

reuli safaridan, wylis zedapiridan da a.S. misi fiziku-

ri arsi mdgomareobs SemdegSi _ wylis molekulebi, siT-

xis SigniT da zedapirze ganuwyvetliv moZraoben sxvadas-

xva siCqariT. molekulebi, romelTa siCqarec aRemateba 

mocemuli temperaturis pirobebSi molekulaTa saSualo 

siCqares, gadalaxavs molekulaTa Soris arsebul SeWidu-

lobis Zalas, mowydeba wylis ZiriTad masas da xvdeba ha-

erSi. wylis masas mowyvetili molekulaTa raodenoba ma-

tulobs temperaturis matebasTan erTad, Sesabamisad ma-

tulobs aorTqlebac. wylis zogierTi molekula isev 

siTxes ubrundeba anu mudmivad warmoebs sawinaaRmdego 

procesi. e.i. aorTqleba aris siTxidan mowyvetili da 

ukan dabrunebuli molekulaTa Soris sxvaoba. aorTqle-

bis procesTan gvaqvs saqme maSin, roca siTxidan gamoyo-

fili molekulebis raodenoba aRemateba dabrunebuls. 

 aorTqlebis procesze ixarjeba didi raodenobiT 

siTbo. wylis zedapiridan 1 gr wylis asaorTqleblad 

ixarjba 600 kaloria siTbo, xolo yinulis zedapiridan 680 

kaloria. erTmaneTisagan gansxvavdeba faqtobrivi aor-

Tqleba da SesaZlebeli aorTqleba. Zlier teniani niadagi-

dan da wylis zedapiridan aorTqlebas aorTqlebadoba (Se-

saZlebeli aorTqleba) ewodeba. wylis maragi limitirebu-

li ar aris. Cveulebriv pirobebSi, niadagis zedapiridan 

aorTqleba naklebia aorTqlebadobaze, radgan Tbil peri-

odSi niadagi Sreba da aorTqlebis procesi neldeba an 

wydeba. Warbteniani raionebisaTvis faqtobrivi aorTqle-

bis sidide uaxlovdeba aorTqlebadobas. gvalvian raioneb-

Si aorTqleba mcirea aorTqlebadobasTan SedarebiT. 

 aorTqlebis dReRamuri msvleloba temperaturis 

dReRamuri msvlelobis paraleluria, aorTqlebis maqsi-

mumi SuadRis saaTebSia. dReRamuri msvleloba Tbil peri-
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odSi gamoxatulia Semdegnairad: maqsimumi zafxulSia, mi-

nimumi zamTarSi. 

 aorTqleba mcenaris zedapiridan _ rTuli fizikur-

biologiuri procesia, romelsac transpiracias uwodeben. 

mcenareTa fesvTa sistemiT niadagidan Sewovili wyali 

orTqldeba foTlebis saSualebiT. mcenarisaTvis Sewovil 

wyals ori daniSnuleba aqvs. erTis mxriv Sewovili wyali 

warmoadgens mineraluri marilebis xsnars, romelsac mce-

nare iyenebs kvebisa da zrda-ganviTarebis procesSi, xolo 

meore daniSnuleba is aris, rom mcenare wylis aorTqle-

biT dabla swevs Tavis temperaturas da amiT gadaxurebi-

sagan icavs Tavs. 

 wylis raodenobas, romelic saWiroa mSrali nivTie-

rebis biomasis erTeulis Sesaqmnelad transpiraciis koe-

ficienti ewodeba. transpiraciis intensivobaze gavlenas 

axdens garemos temperatura (mcenare transpiracias awar-

moebs 40° temperaturamde), qari (2-3-jer zrdis aorTqle-

bas), sinaTle. pirdapiri radiaciis dros is metia, gabneu-

li radiaciisas naklebi. haerSi tenis maRali maCveneblis 

SemTxvevaSi transpiracia neldeba.  

 transpiraciis koeficienti damokidebulia mcenaris 

asakze da icvleba niadagur-klimaturi pirobebis mixed-

viT. transpiraciis cvlilebis intensiuroba mcenareebis 

varjis sxvadasxva nawilebSi araTanabrad mimdinareobs. 

yvelaze Zlierad transpiracia mcirdeba mcenaris varjis 

daCrdilul nawilebSi, Semdeg qveda iarusis foTlebSi, 

xolo bolos wveroebis foTlebSi. 

 cxrilSi 6.3.1 mocemulia foTlovani da wiwvovani 

mcenareebis wylis saSualo xarjva mSrali nivTierebebis 

dagrovebisas. 
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cxr. 6.3.1  

 

1 gr mSrali nivTierebis Seqmnaze satranspiracio  

wylis xarjva 

 

foTlovani mcenareebi wiwvovani mcenareebi 

muxa 340 gr fiWvi 300 gr 

wifeli 179 gr lariqsi 260 gr 

aryis xe 320 gr naZvi 230 gr 

 

 aorTqleba niadagis zedapiridan _ rTul formebSi 

mimdinareobs da damokidebulia rogorc meteorologiur 

pirobebze, aseve niadagis tipze, mis fizikur-qimiur Tvi-

sebebze, gruntis wylis siaxloveze. rac ufro axlos aris 

gruntis wyali asaorTqlebel zedapirTan, miT metia aor-

Tqleba. qviSiani niadagebidan aorTqleba mcirea Tixnar 

niadagebTan SedarebiT. agroteqnikuri RonisZiebebis Ca-

tarebis dros mniSvnelovania mcenareTa rigTaSorisebSi 

niadagis gafxviereba, kultivacia, dafarcxva, damulCva 

da sxva. aRniSnuli RonisZiebebi kapilaruli sistemis daS-

lis saSualebas iZleva, rac amcirebs aorTqlebis proces. 

aorTqlebis intensivobaze gavlenas axdens niadagis feri. 

muqi feris niadagis zedapiridan meti wyali orTqldeba 

vidre Ria feris niadagidan. rac imiT aixsneba, rom muqi 

feris niadagi met mzis energias STanTqavs da Tbeba, xo-

lo Ria feris niadagi met mzis energias ireklavs da nak-

lebad Tbeba. 

 aorTqlebis intensivobaze aseve, axdens gavlenas re-

liefis forma da eqspizicia. qedze aorTqleba metia, vid-

re qvabulebSi, am ukanasknelSi haeris cirkulaciis Semci-

rebis gamo. samxreTis eqspoziciis ferdobebi ufro male 

Tbeba vidre CrdiloeTis, amitom pirvel SemTxvevaSi gaci-

lebiT met aorTqlebas aqvs adgili, vidre meoreSi. 
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 aorTqleba wylis zedapiridan. aorTqlebis siCqare 

wylis zedapiridan matulobs misi temperaturisa da qaris 

siCqaris zrdasTan erTad. qari itacebs wylis zedapiri-

dan aorTqlebul masas, xolo mis adgils ikavebs Sedare-

biT mSrali haeri. mzis radiacia, romelic wylis fenebs 

aTbobs saSualod 15 m siRrmemde, gavlenas axdens aor-

Tqlebis siCqareze. 

 wylis zedapiridan aorTqlebis gasazomad iyeneben 20 

da 100 m
2 
farTobis amaorTqlebel auzebs da 3000 sm

2 
ze-

dapiris mqone amaorTqleblebs. aRniSnul auzebsa da ama-

orTqleblebSi aorTqlebas sazRvraven wylis donis cvli-

lebiT, sadac gaTvaliswinebulia mosuli naleqebis rao-

denobac. aseTi gazomvebi srulyofilad ver gansazRvra-

ven bunebriv pirobebs da mxolod daaxloebiT warmodge-

nas iZlevian aorTqlebaze. 

 aorTqlebis gazomvis mizniT gamoiyeneba specialuri 

amaorTqlebeli xelsawyoebi da empiriuli formulebi. aor-

Tqlebadobis gamosaangariSeblad gamoiyeneba Semdegi sidi-

deebi: tenianobis deficiti, fardobiTi tenianoba, qaris 

siCqare, haeris temperatura, radiaciuli balansis sidide. 

 

 

6.4 tyis gavlena aorTqlebaze 

 

 tye did gavlenas axdens aorTqlebaze. tyeSi, velTan 

SedarebiT aorTqleba naklebia, radgan tyis sixSirisa da 

jiSobrivi Semadgenlobidan gamomdinare mzis sxivebi tyis 

qveS, niadagis zedapiramde mcire raodenobiT aRwevs. aR-

niSnulis Sedegad tyeSi fardobiTi tenianoba (r) metia, 

xolo tenianobis deficiti (d) naklebi. wlis ganmavlobaSi 

fiWvnarSi aorTqleba velTan SedarebiT 52%-iT metia, 

wiflnarSi 43%-iT. 



  93

 mcenareuli safari amcirebs aorTqlebas niadagis 

zedapiridan, radgan mis mier niadagi sxvadasxva sixSiri-

Taa dafaruli da TviTon warmoqmnis asaorTqlebel zeda-

pirs. bunebriv pirobebSi aorTqleba mcenareuli safaris 

zrdapiridan warmoadgens transpiraciisa da niadagidan 

aorTqlebis erTobliv Sedegs, rasac jamur aorTqlebas 

uwodeben. am maCveneblis sidide icvleba rogorc meteo-

rologiuri pirobebis gavleniT, ise mcenareuli safaris 

biologiuri Taviseburebebis, fesvTa sistemis gavrcele-

bis siRrmis, Catarebuli agroteqnikuri RonisZiebebis da 

sxva pirobebis mixedviT. 

 transpiracias mniSvnelovani adgili ukavia jamur 

aorTqlebaSi da igi Seadgens jamuri aorTqlebis 50%-ze 

mets (cxrili 6.4.1). 

cxr. 6.4.1 

 

tye-mcenareulobidan aorTqlebis raodenoba 

Tveebis mixedviT 

 

aorTqleba 

(mm) 
V VI VII VIII IX X 

jami 

(V-X) 

jamobrivi 

aorTqleba 

tyidan 

 

35 

 

82 

 

69 

 

48 

 

37 

 

14 

 

285 

aorTqleba ba-

laxeuli mce-

nareebidan da 

niadagidan 

 

19 

 

38 

 

31 

 

25 

 

18 

 

7 

 

138 

transpiracia 16 44 38 23 19 7 147 

 

 transpiraciis koeficienti icvleba mcenaris asakis 

mixedviT da gansxvavebulia niadagur-klimaturi pirobe-

bis mixedviT. rac ufro mSrali klimatia, miT meti wyalia 

saWiro mcenareuli masis SeqmnisaTvis. 
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 tyis pirobebSi transpiracia cvalebadobs tyis ji-

Sebis produqtiulobis mixedviTac. rac ufro maRalia 

jiSTa produqtiuloba (mcenareuli masa), miT ufro maRa-

lia transpiraciis koeficienti. evkaliptis transpiraci-

is koeficienti maRalia da Seadgens 500-700 gr. 30 wliani 

fiWvnari ufro intensiurad aorTqlebs wyals, vidre 150 

da meti asakis fiWvi. transpiraciis intensivobaze aranak-

lebi gavlena aqvs niadagis tenianobas. niadagis dabali 

tenianoba ganapirobebs transpiraciis intensivobis Semci-

rebas. 

 

 

6.5 Rrublebis warmoqmna da klasifikacia 

 

 atmosferoSi wylis orTqlis kondensaciis an subli-

maciis produqts, romelic warmoiqmneba garkveul simaR-

leebze Rrublebi ewodeba. Rrublis nawilakebi SeiZleba 

iyos wylis wveTebi da yinulis kristalebi. Rrublebidan 

aRniSnuli wveTebis an kristalebis gamoyofas, romelic 

dedamiwis zedapirze ecema atmosferul naleqs uwodeben. 

Tu Rrublebi uSualod dedamiwis zedapirs exeba, mas nis-

li ewodeba. 

 procesi, roca wylis orTqli gadadis Txevad mdgo-

mareobaSi kondensaciis saxelwodebiT aris cnobili, xo-

lo garkveul pirobebSi, roca wylis orTqli gazobrivi 

mdgomareobidan pirdapir gadadis yinulis mdgomareobaSi 

sublimacia ewodeba. orive proces adgili aqvs rogorc 

atmosferoSi, aseve dedamiwis zedapirze, mcenareebze, 

sxvadasxva sagnebze. 

 kondensaciis procesis dawyebis winapirobas haeris 

gaciveba warmoadgens, xolo meore mniSvnelovan pirobas 

atmosferoSi arsebuli iseTi myari nawilakebis arseboba, 

romlebic maRali higroskopulobiT xasiaTdebian. e.i. 
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romlebzedac wylis orTqls SeuZlia SemoWideba (baqte-

riebi, sporebi, Txevadi an gazisebri nawilakebi). nawila-

kebs, romlebzedac xdeba wylis orTqlis kondensacia sa-

kondensacio birTvebi ewodeba. atmosferoSi wylis or-

Tqlis kondensaciis Sedegad warmoqmnil nisls da Rrub-

lebs hidrometeorebi ewodeba. hidrometeorebi SeiZleba 

warmoiqmnas niadagis zedapirze, sxvadasxva sagnebze, ro-

goricaa _ nami, TrTvili, Wirxli, lipyinuli. 

 Semadgenlobis mixedviT arCeven 3 saxis Rrublebs: 

1. wvimis, romelic Sedgeba wylis wveTebisagan. am saxis 

Rrublebi Cndeba fenaSi, romelsac 0°-ze dabali tem-

peratura aqvs. calkeul SemTxvevebSi, Rrublebi SeiZ-

leba warmoiqmnas dadebiTi temperaturis pirobebSic. 

2. yinulovani, romelic Sedgeba yinulovani kristalebi-

sagan. am saxis Rrublebi Cndeba gansakuTrebiT dabali 

temperaturis dros. 

3. Sereuli, romelic Sedgeba rogorc wylis, ise yinu-

lovani kristalebisagan. am saxis Rrublebi Cndeba 

zomierad dabali temperaturis dros. 

 Rrublebis warmoqmnis ZiriTad mizezs haeris adiaba-

turi gaciveba warmoadgens, misi aRmadinebis dros. Tbil 

periodSi wvimis Rrublebi ZiriTadad warmoiqmneba tro-

posferos dabal fenebSi, yinulovani _ zeda fenebSi, xo-

lo Sereuli _ Sua fenebSi. zamTris periodSi yinulovani 

da Sereuli Rrublebi SeiZleba warmoiqmnas miwispira hae-

ris fenaSi. 

 Rrublebis pirveli klasifikacia SemuSavda XIX sau-

kuneSi. Rrublebi qveda sazRvrebis mixedviT iyofa oTx 

iarusad.  

 Rrublebis saerTaSoriso morfologiur klasifika-

ciaSi gaerTianebulia Rrublebis 10 ZiriTadi forma: 

 

I. zeda iarusis Rrublebi (saSualo simaRle 6 km da meti) 
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1. frTa Rrublebi _ Cirus (Ci); 
2. frTagrova _ Cirrocumulus (Cc); 
3. frTafena _ Cirrostratus (Cs); 

 

II.  saSualo iarusis Rrublebi (saSualo simaRle 2-6   

km) 

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

 

III. qveda iarusis Rrublebi (saSualo simaRle 2 km da 

naklebi) 

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

IV. vertikaluri ganviTarebis Rrublebi (saSualo si-

maRle 500-1500 m) 

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

 
 zeda iarusis Rrublebi Sedgebian yinulovani kris-

talebisagan, maTgan naleqi ar warmoiqmneba. zeda iarusis 

yvela Rrubeli TeTri ferisaa da dedamiwis zedapirze 

Crdils ar warmoqmnis. 

 saSualo iarusis Rrublebi wveTovani an Sereuli 

Rrublebia, romlebic iZlevian naleqebs. es Rrublebi ze-

da iarusis Rrublebisagan gansxvavdeba meti simkvriviT. 

maTSi Znelad atans mzis sxivebi, moruxo Seferiloba aqvs 

da sust Crdils iZlevian. 

 qveda iarusis Rrublebi mkvrivi, sxivgaumtari, muqi 

Seferilobisaa. xSir SemTxvevaSi, cis mTel TaRs faravs 

da talRisebur saxes iRebs. fena Rrubeli wlis Tbil pe-
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riodSi Tqoris saxiT iZleva wvimas, xolo fena wvimis 

Rrubeli Tbil periodSi iZleva wvimas, civ periodSi 

Tovls. 

 vertikaluri ganviTarebis Rrublebi warmoiqmneba 

haeris masebis aRmasvlis dros, gansakuTrebiT wlis Tbil 

periodSi. grovawvimis Rrubels TqeSis, elWeqis da qariS-

xlis Rrublebsac uwodeben, viTardeba vertikaluri mi-

marTulebiT da gansakuTrebiT saxifaToa soflis meurne-

obisaTvis. 

 Rrublebze dakvirvebis dros ganisazRvreba maTi ra-

odenoba, forma da simaRle. gansazRvra xdeba aT baliani 

sistemiT, xolo formebisa da saxeebis gansazRvris dros 

gamoiyeneba specialuri Rrublebis atlasi. maTi simaRle 

gaizomeba TvalzomiT (vizualurad) an instrumentalurad 

specialuri Suq-lokatorebis daxmarebiT. dakvirveba 

Rrublebze xdeba dedamiwis xelovnuri Tanamgzavrebida-

nac. maTgan sistematiurad gadmoicema dedamiwaze Rrub-

lebis fotosuraTebi, romlebic warmodgenas iZlevian 

Rrublebis raodenobaze, struqturaze, moZraobaze da 

a.S. 

 

 

6.6 haeris tenianobis gazomva 

 

 meteorologiur sadgurebSi fsiqrometruli meTo-

diT haeris tenianoba izomeba sadguris (avgustis) da aspi-

raciuli (asmanis) fsiqrometrebiT (ix. Tavi V, qveTavi 5.7). 

 higrometruli mTodiT haeris tenianobis gazomvi-

saTvis gamoiyeneba Tmis higrometri da heliografi. 

 Tmis higrografi _ gamoiyeneba haeris fardobiTi te-

nianobis gasazomad. haeris temperaturis 10°-ze qveviT da-

wevis SemTxvevaSi, igi warmoadgens haeris tenianobis ga-

zomvis ZiriTad xelsawyos. higrometris mimRebi nawili 
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adamianis cximgaclili Tmis Reria, romelic gaWimulia 

liTonis CarCoze, romlis erTi bolo damagrebulia Car-

Cos zeda nawilSi momwesrigebel xraxnze, xolo meore da-

kavSirebulia isarTan. rkali Camocmulia Reroze, romel-

zedac damagrebulia isari. igi moZraobs skalaze, romlis 

danayofia 0-dan 100%-mde (erTi danayofi 1%-is tolia). 

tenianobis SecvlasTan erTad Tmis sigrZec icvleba (roca 

sveldeba _ grZeldeba, roca Sreba _ mokldeba). teniano-

bis sxva maxasiaTeblebi gamoiTvleba mSrali da sveli 

Termometris CvenebiT. 

 higrografi _ gamoiyeneba haeris tenianobis uwyveti 

registraciisaTvis. igi TviTmweri xelsawyoa, romlis mim-

Reb nawils warmoadgens adamianis cximgaclili Tmis kona 

(35-50 Tmis Reris raodenobiT). maTi orive bolo damagre-

bulia ebonitis milze kronSteiniT. Tmis konas meqanikuri 

dazianebisagan icavs liTonis bade. haeris tenianobis 

cvlilebisas Tmis konis sigrZe icvleba da berketis mru-

de mxare, Zirs daSvebiT an maRla aweviT curavs meore 

moxril mxareze, romelzec mimagrebulia Camweri kalami 

da aiZulebs mas gadaadgildes. gadaadgilebiT kalami 

bafTaze xazavs fardobiTi tenianobis Sesabamis mruds. 

 higrografi idgmeba jixurSi TermografTan erTad. 

igi SedarebiTi xelsawyoa, amitom Sesworebis SetanisaTvis 

bafTaze keTdeba aRniSvnebi yoveli dakvirvebis vadaSi. mi-

si damuSaveba warmoebs grafikis daxmarebiT.   
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Tavi VII 

 

atmosferuli naleqebi 

 

7.1 naleqebis warmoqmna da maTi tipebi 

 

 naleqebis warmoqmna dakavSirebulia garkveul simaR-

leze yinulis kristalebis da wylis wveTebis 0.1-0.2 mm-

mde damsxvilebasTan. rodesac isini simZimis Zalis gavle-

niT SeZleben aRmavali dinebis Zalis daZlevas (toveben 

Sewonil mdgomareobas), swrafad eSvebian dabla myari an 

Txevadi naleqebis saxiT. 

 wveTebis da kristalebis zrda mimdinareobs maTi Se-

erTebis (koagulaciis) gziT. wveTis moZraobis siCqares 

gansazRvravs misi sidide. msxvili wveTi ufro swrafad 

moZraobs daRmavali mimarTulebiT, vidre wvrili. 

 uxv naleqebs ganapirobebs Sereuli Rrublebi anu 

kristalebis da gadaciebuli wylis wveTebis arseboba. si-

maRleze, uaryofiTi temperaturis SemTxvevaSi dedamiwis 

zedapirze modis myari naleqi, xolo qveda fenebSi dade-

biTi temperaturis SemTxvevaSi kristalebi dneba da nale-

qi wvimis saxiT gvevlineba. 

 naleqebi ZiriTadad or tipad iyofa:  

I _ atmosferuli naleqebi, romlebic warmoiqmneba sxva-

dasxva simaRleze da Rrublebidan modis. maT vertikalur 

naleqebsac uwodeben (wvima, Tovli, xorxoSela, setyva). 

II _ tips miekuTvneba naleqebi, romlebic uSualod deda-

miwis zedapirze warmoiqmneba, masze arsebul sagnebze da 

mcenareul safarze, wylis orTqlis kondensaciis an sub-

limaciis Sedegad (nami, TrTvili, Wirxli, lipyinuli). aR-

niSnul naleqebs horizontalur naleqebs (miwispira hid-

rometeorebi) uwodeben. 
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 atmosferul naleqebs fazebis mixedviT yofen sam 

saxed _ myari, Txieri da Sereuli. 

 gabmuli wvima _ ZiriTadad atmosferul frontebTan 

dakavSirebuli wvima-fena (NS) Rrublebidan gamoiyofa. 

igi xangrZlivi droiT da saSualo intensivobiT moicavs 

Zalze did teritorias. 

 zomier ganedebSi wlis ganmavlobaSi mosuli naleqe-

bis udidesi nawili gabmuli wvimis saxisaa. 

 Tavsxma (kokispiruli) _ naleqi ukavSirdeba konveq-

ciuri ganviTarebis wvimafena (NS) Rrublebs. misi inten-

sivoba didia, xolo xangrZlivoba xanmokle. rac niSnavs 

mokle periodSi naleqebis didi raodenobiT gamoyofas. 

misi mosvla civi frontis gavlasTan aris dakavSirebuli. 

am dros mosuli wvimis wveTebis diametri calkeul Sem-

TxvevaSi 5-7 mm aRwevs. igi moicavs mcire teritorias, 

zogjer SesaZlebelia Tan axldes Zlieri qari. 

 tropikul da ekvatorul zonebSi ZiriTadad aseTi 

saxis naleqebi modis. 

 JinJRli (mcire wvima, Tqori) _ wvima gvevlineba fena 

(St) Rrublebidan. igi gamoirCeva mcire vertikaluri sim-

ZlavriT, rac wvimis wveTs damsxvilebis saSualebas ar aZ-

levs (wveTebis diametri 0.5 mm-ze naklebia) da dedamiwis 

zedapirze TiTqmis SeumCnevelia. 

 Tovli _ Sedgeba rTuli simetriuli yinulis krista-

lebisagan da varskvlavis forma aqvs. naleqebi SeiZleba 

movides fifqis saxiT, roca temperatura 0°-s uaxlovdeba 

da mas Tovls uwodeben. Tovlis fifqis zoma 4-5 mm-s aR-

wevs. ganasxvaveben Tovlis marcvlebs, yinulovan wvimas 

(1-3 mm diametriT) da yinulovan nemsebs (wvrili, gamWir-

vale yinulis kristalebi). 

 xorxoSela _ TeTri feris, mrgvali gaumWirvale yi-

nulis burTebis saxiT gvevlineba. maTi diametri 2-5 mm-s 

aRwevs. igi warmoiqmneba dabal temperaturaze (Sereuli 
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tipis RrublebSi), sadac mimdinareobs fifqebisa da gada-

civebuli wylis wveTebis Sexvedra. ZiriTadad modis gvian 

Semodgomasa da adre gazafxulze, rodesac temperatura 

0°-is axlosaa. 

 setyva _ warmoiqmneba wylis orTqlis kondensaciis 

Sedegad, elWeqis xasiaTis Rrublebidan. misi zoma aRwevs 

5-8 mm-s, xolo marcvlis wona 200-300 grams da mets (yofi-

la SemTxvevebi, marcvlis wonas Seudgenia 1 kg, gansakuT-

rebul SemTxvevebSi 4 kg da meti). igi gaumWirvale yinulis 

birTvia, zogjer garSemo akravs gamWirvale Sre da moicavs 

ramdenime km-mde teritorias, grZeldeba 10-20 wT-is da me-

ti drois ganmavlobaSi (saSualo xangrZlivoba 5 wuTs Se-

adgens). saqarTvelos pirobebSi setyvian dReTa ricxvi ma-

tulobs 2000-2300 m simaRlemde. igi naklebad gvevlineba 

vake adgilebze, metad iSviaTia polarul mxareebSi. 

 nami _ warmoiqmneba niadagisa da mcenareuli safaris 

zedapirze wylis wvrili wveTebis saxiT, haeris tempera-

turis 0°-ze zeviT. igi wylis orTqlis kondensaciis Sede-

gia. mis gaCenas xels uwyobs miwispira haeris fenaSi wylis 

orTqlis maragi, mowmendili ca da susti qari. RamiT, 

mowmendil amindSi dedamiwis zedapiri, masze mdebare sag-

nebi da mcenareuloba civdeba efeqturi, grZeltalRiani 

gamosxivebis Sedegad. aseT zedapirze haeris Sexebisas 

temperatura namis wertilamde ecema da kondensaciis 

procesi uSualod zedapirze mimdinareobs. moRrublul, 

Zlier qarian amindSi nami ar warmoiqmneba. igi didi rao-

denobiT warmoiqmneba okeaneebisa da zRvebis sanapiroeb-

ze, kunZulebze.  

 namis warmoqmnaze gavlenas axdens reliefi. igi xeo-

bebsa da dablobebSi ufro metad aRiniSneba, vidre fer-

dobebze. namis warmoqmnaSi monawileobs mcenareuli safa-

ri. mas gansakuTrebuli mniSvneloba aqvs gvalvian raio-

nebSi, sadac Tbil periodSi SeiZleba mogvces 10-30 mm na-
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leqi anu 100-300 t wyali 1 ha-ze. mcenareebisaTvis nami 

tenis resurs warmoadgens da mniSvnelovan meteorologi-

ur faqtorad iTvleba. mis intensivobas da raodenobas 

sazRvraven rosografis saSualebiT. 

 TrTvili _ warmoiqmneba mowmendil, wynar amindSi, 

namis warmoqmnis analogiurad, mxolod im SemTxvevaSi, 

roca haeris temperatura 0°-ze dabla daiwevs. misi war-

moqmna wylis orTqlis sublimaciis Sedegia. igi TeTri 

feris yinulis kristalebia, romliTac ifareba dedamiwis 

zedapiri da sxvadasxva sagnebi. 

 Wirxli _ TeTri feris, fxvieri yinulis kristale-

bia, romelic warmoiqmneba Rrublian, qarian amindSi xis 

totebze, balaxebze, mavTulebze da a.S. igi orgvaria _ 

kristaluri da marcvlovani. Wirxli Cndeba haerSi arse-

buli yinulis wvrili kristalebis sagnebze moyinvis Sede-

gad. 

 lipyinuli _ yinulis Srea, romelsac gluvi, ga-

mWvirvale an mRvrie Seferiloba aqvs. yinvis dros igi fa-

ravs sagnebs, JinJRlis an wvimis gadacivebuli wveTebis 

Seyinvis Sedegad. intensiuri da xangrZlivi lipyinulis 

dros sagnebi SeiZleba daifaros 2-3 sm sisqis fenis yinu-

liT. mcire simkvrivisas igi mRvrie rZisferia, xolo didi 

simkvrivis dros gamWirvalea. mis warmoqmnas ZiriTadad 

adgili aqvs susti yinvebis dros (0°‐dan -3°‐mde). calkeul 

SemTxvevebSi, SesaZlebelia ufro dabali temperaturis  

pirobebSic warmoiqmnas. didi sisqis yinulis fenis war-

moqmnis SemTxvevaSi igi saSiSroebas uqmnis mcenareebs, 

eleqtrodenis gadamcem mavTulebs da a.S. 

 nisli _ haeris miwispira fenebSi wylis orTqlis kon-

densaciisa da sublimaciis produqtia. igi Sedgenilobis 

mixedviT sami saxisaa: wveTovani, kristaluri da Sereuli. 

nislis wveTebis diametri mcirea (2-5 mkm). igi xSirad 

Cndeba im zRvis sanapiroebze, romlebic ar iyineba. nislis 
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warmoqmnis ZiriTadi mizezi haeris Tbili masis SedarebiT 

dabali temperaturis mqone sagnebis zedapirze Sexebaa. 

igi xilvadobas amcirebs.  

 nislis ZiriTadi tipebia _ radiaciuli, romelic 

warmoiqmneba mowmendil, wynar amindSi efeqturi gamosxi-

vebis, dedamiwis zedapirisa da misi safaris gadacivebis 

dros. igi umetesad gazafxulsa da Semodgomaze warmoiq-

mneba. Rrublian amindSi nisli ar warmoiqmneba. 

 adveqciuri nisli warmoiqmneba Tbili haeris masebis 

gadaadgilebisas, roca is moZraobis dros exeba civi sag-

nebis zedapirs. adveqciuri nisli SedarebiT sqelia da mis 

xelovnurad gafantvas ZiriTadad did aerodromebze ax-

denen.  

 nisli wlis civ periodSi xmeleTze aRiniSneba, xolo 

Tbil periodSi zRvebsa da okeaneebze. igi uaryofiTad 

moqmedebs  mcenareebze, temperaturis mkveTri Semcirebis 

gamo. 

 janRi _ nislisagan TiTqmis ar gansxvavdeba. igi aR-

wevs 1 km-mde simaRles. janRi mosalodnelia zamTarSi da 

Semodgomaze, Ramis da dilis saaTebSi. mzis amosvlisTana-

ve igi swrafad ifanteba. janRi ZiriTadad CrdiloeTis 

qveynebisaTvis aris xSiri movlena. igi xilvadobas amci-

rebs 1-dan 10 km-mde. 

 

 

7.2 naleqebis dReRamuri da wliuri msvleloba 

 

 naleqebis dReRamuri msvleloba ganisazRvreba 

Rrublebis xasiaTiT. igi rTuli procesia da ZiriTadad 

damokidebulia reliefze, geografiul ganedze, mcenare-

ul safarze da sxva. gamoyofen naleqebis dReRamuri 

msvlelobis or tips: kontinenturs da zRvis (sanapiro) 

tips.  
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 kontinenturi tipisaTvis damaxasiaTebelia naleqebis 

ori maqsimumi da ori minimumi. mTavari maqsimumi dRis me-

ore naxevarSia, rodesac gaZlierebulia konveqciuri pro-

cesebi, xolo meoradi maqsimumi dRis saaTebSi. igi ukav-

Sirdeba radiaciuli gadacivebiT warmoqmnil fena Rrub-

lebis ganviTarebas. mTavari minimumi RamiTaa, xolo meo-

radi _ SuadRemde.  zRvis tipis (sanapiro) klimatisaTvis 

naleqebis maqsimumi damaxasiaTebelia RamiT, xolo minimu-

mi dRisiT. naleqebis mosvla ZiriTadad aRiniSneba saRa-

mos da RamiT. rac aixsneba im garemoebiT, rom naSuadRevs 

warmoiqmneba Zlieri aRmavali haeris Tbili masebi, xolo 

saRamos temperatura iwyebs dawevas da wylis orTqlis 

kondensacia didi intensivobiT mimdinareobs. 

 naleqebis wliuri msvlelobis Tavisebureba damoki-

debulia adgilis klimatur pirobebze. am SemTxvevaSi ga-

moyofen oTx ZiriTad tips: ekvatoruls, tropikuls, sub-

tropikuls da zomieri ganedis tips. 

 ekvatoruli tipi _ xasiaTdeba naleqebis ori maqsi-

mumiT da ori minimumiT. maqsimumebi aRiniSneba gazafxu-

lisa da Semodgomis buniobis Semdeg, xolo minimumebi 

zafxulisa da zamTris buniobis Semdeg. wliuri naleqebis 

raodenoba saSualod 2000 mm-mdea.  

 tropikuli tipi _ am sartyelSi, rogorc CrdiloeT-

Si, ise samxreT naxevarsferoebSi adgili aqvs wvimebis erT 

periods. zafxulSi igi grZeldeba oTxi Tvis ganmavloba-

Si. danarCen TveebSi naleqebi TiTqmis ar modis, e.i. mSra-

li periodi rva Tve grZeldeba. naleqebis aseT ganawile-

bas ganapirobebs zafxulis TveebSi ekvatoruli zonidan 

Semosuli teniani haeri. danarCen TveebSi gabatonebulia 

mSrali, tropikuli haeri. 

 subtropikuli tipi _ am sartyelSi naleqebis maqsi-

mumi modis zamTarSi, xolo minimumi zafxulSi. naleqebis 

meti wili gazafxulze modis, zafxuli ufro mSralia 
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vidre zamTari. naleqebis simcires ganapirobebs gabatone-

bul subtropikul anticiklonebSi haeris daRmavali di-

nebebi, rac aferxebs naleqebis warmoqmnas. subtropikuli 

sartyeli moicavs udabnoebsa da naxevarudabnoebs, sadac 

naleqebi (sahara) wlis ganmavlobaSi iSviaTobas warmoad-

gens. 

 zomieri tipi _ zomier ganedebSi, kontinentebze na-

leqebis maqsimumi ZiriTadad aRiniSneba zafxulSi, minimu-

mi zamTarSi. aq Rrmad kontinentze wlis ganmavlobaSi mo-

dis 300-500 mm naleqi, xolo okeaneebze 800-1000 mm. nale-

qebis raodenobaze garkveul gavlenas axdens mTis ferdo-

bebis eqspozicia gabatonebuli dinebebis mimarT. aseT 

SemTxvevaSi, mTis erT ferdobze SeiZleba ufro meti na-

leqi movides, vidre meore ferdobze. 

 

 

7.3 naleqebiT uzrunvelyofa da maTi mniSvneloba  

mcenareebisaTvis 

 

 savegetacio periodSi, niadagSi tenis maragis Ziri-

Tad wyaros atmosferuli naleqebi warmoadgens. maTi ga-

nawileba regionebis mixedviT, ganapirobebs mcenaris te-

niT uzrunvelyofis xarisxs. regionebs, sadac aorTqle-

bis intensivoba metia naleqebis wliur raodenobaze ari-

duls (mSrals) uwodeben. aseT pirobebSi, mcenare tenis 

deficits TiTqmis mTeli wlis ganmavlobaSi ganicdis 

(gansakuTrebiT savegetacio periodSi). regionebs, sadac 

naleqebis wliuri raodenoba metia aorTqlebis intensi-

vobaze humidurs (tenians) uwodeben. 

 meteorologiaSi naleqebis raodenobis gamosaxata-

vad gamoiyeneba naleqis sisqis fenis maCvenebeli (mm), ro-

melic naleqebis mosvlis dros niadagis zedapirze warmo-
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iqmneba. 1 mm naleqis mosvla Seefardeba 1 m
2
-ze 1 l wyals. 

e.i. 1 ha-ze igi Seadgens 10000 l anu 10 tona wyals. 

 mcenareebis teniT uzrunvelyofa damokidebulia ara 

marto mosuli naleqebis raodenobaze, aramed im zedapi-

ris safarze da Tvisebebze, romlebzedac igi modis. tye 

sakmao raodenobiT akavebs wvimis saxiT mosul naleqebs. 

cxrilSi 7.3.1 moyvanilia tyis mcenareebis mier dakavebu-

li naleqebis raodenoba. 

cxr. 7.3.1  

 

tyis mcenareebis mier dakavebuli atmosferuli 

naleqebis raodenoba 

 

mcenaris saxeoba naleqebis dakaveba, % 

naZvi-soWi 37 

fiWvi 24 

nekerCxali-wifeli 43 

nekerCxali 25 

verxvi 16 

 

 mcenareebis mier atmosferuli naleqebis dakaveba 

icvleba misi sixSiris mixedviT. naleqebis produqtiulo-

bis xasiaTze gavlenas axdens naleqebis niadagSi moxved-

ris albaToba, rac ganpirobebulia niadagis zedapiris 

formiT da mcenareuli safaris xasiaTiT. daxrili eqspo-

ziciis adgilebze, niadagSi naklebi raodenobis wyali Cai-

Joneba vake adgilebTan SedarebiT. aseve, SedarebiT didi 

raodenobiT wyals iRebs mcenareuli safaris gareSe nia-

dagis zedapiri, vidre niadagis zedapiri mcenareuli sa-

faris qveS.  

 cxrilSi 7.3.2 mocemulia maCveneblebi, romlebic 

gansazRvraven Tu ra gavlenas axdens tye mosuli naleqe-

bis raodenobaze. 
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cxr. 7.3.2 

 

tyis gavlena mosuli naleqebis raodenobaze 

 

naleqebis ganawileba  

tyeSi 

maisidan _  

agvistomde 

seqtembridan _ 

aprilamde 

tyis varjiT Sekavebuli 57% 52% 

xavsiTa da mkvdari  

safariT Sekavebuli 

 

18% 

 

9% 

niadags miRweuli,  

varjebs Soris 

 

25% 

 

39% 

 

 zogierTi klimatis pirobebSi wlis ganmavlobaSi 1 ha 

farTobze transpiraciis Sedegad tye xarjavs 3000 t 

wyals. wylis es xarji niadagis tens amcirebs.  

 cxrilSi 7.3.3 mocemulia maCveneblebi, romlebic 

gansazRvraven aorTqlebis intensivobis cvlilebas mcena-

reuli safaris mixedviT. 

 

cxr. 7.3.3 

 

mcenareuli safaris gavlena niadagidan wylis  

aorTqlebis intensivobaze 

 

a o r T q l e b a,  mm  

dakvirvebis 

adgili 

zamTari gazaf- 

xuli 

zafxu- 

li 

Semod- 

goma 

wlis 

ganmav- 

lobaSi 

mindori 27.6 117.9 170.5 72.4 388.7 

naZvnari 15.5 63.6 85.7 38.8 202.0 

sxvaoba, % 56 53 50 52 52 

mindori 29.6 123.1 145.1 71,1 368.8 

wiflnari 63.3 60.8 55.1 28.1 147.3 

sxvaoba, % 45 49 38 40 43 
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 cxrilSi moyvanili maCveneblebis mixedviT, tyiT da-

ufaravi niadagi ufro didi raodenobiT wyals aor-

Tqlebs, vidre tyiT dafaruli. orive SemTxvevaSi aor-

Tqleba intensiuria gazafxulze da zafxulSi, xolo mini-

maluria Semodgoma-zamTarSi. 

 mcenareTa tyis jiSebis wyalze moTxovnilebis dad-

gena xdeba imis mixedviT, Tu wyliT momaragebis romel 

klimatur regionSia isini bunebrivad ganlagebuli. 

 cxrilSi 7.3.4 mocemulia mcenareTa tyis jiSebis mi-

xedviT wyalze moTxovnileba. 

 

cxr. 7.3.4 

 

merqniani da buCqovani mcenareebis jgufebi 

wyalze moTxovnilebis mixedviT 

 

mcenareTa jgufebi mcenareebis dasaxeleba 

ultraqserofitebi saqsauli, Rvia, korpis muxa, jagrcxila 

qserofitebi yirimis fiWvi, Cveulebrivi fiWvi, bza, 

stepis buCqnari, wvrilfoTola Tela  

qseromezofitebi Tameli, Savi nekerCxali, mindvris da max-

vilfoTliani nekerCxali 

mezofitebi cacxvi, rcxila, kopiti (ifani), sofi, la-

riqsi, wifeli, wabli, verxvi, tyis Txili, 

TelamuSi 

mezohigrofitebi Tela, SoTxvi, ofi, Txis tirifi, ruxi 

Txmela 

higrofitebi Waobis kopitis ekotipi, buCqisebri aryis 

xe, tirifis saxesxvaobebi, Waobis kipari-

si, Savi Txmela 
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7.4 naleqebis xelovnurad gazrda 

 

 Rrublebze aqtiuri zemoqmedebiT naleqebis xelov-

nurad gazrda damatebiTi wylis resursebis miRebis saSu-

alebaa. aRniSnuli procesis xelovnur regulirebas maRa-

li ekonomikuri efeqti axasiaTebs. mcenareebisaTvis gan-

sakuTrebiT mniSvnelovania naleqebis xelovnurad gazrda 

naklebad tenian regionebSi. am gziT gazrdili naleqebi 

mcenareebisaTvis damatebiTi tenis resursia. 

 Rrublebze aqtiuri zemoqmedebis mizans naleqebis 

xelovnurad gazrda warmoadgens. sxvadasxva qveynebSi (maT 

Soris saqarTveloSi) Catarda eqsperimentebi, kerZod fena 

(St) da grova-wvimis  (Sc) Rrublebze. RrublebSi Setanili 

iqna sxvadasxva qimiuri nivTierebebi (reagentebi). uaryo-

fiTi temperaturis pirobebSi, gadacivebul Rrublebze 

(nislze) zemoqmedeba xdeba myari naxSirmJavas da im nivTi-

erebebis gamoyenebiT, romelTa kristalebis struqtura 

yinulis kristalTa struqturis izomorfulia (msgavsia). 

aseTebia _ iodiani vercxlis nivTiereba (AgI) da iodiani 

tyvia (PbI2). 
 dadebiTi temperaturis pirobebSi Tbil Rrublebze 

(nislze) zemoqmedeba xdeba higroskopiuli nivTierebebis 

an wylis msxvili wveTebis RrublebSi SetaniT. aRniSnuli 

procesi aCqarebs Rrublebisa da nislis wveTebis zrdas, 

rac ganapirobebs naleqebis gamoyofas. 

 haerSi naleqebis gaCena higroskopiuli nawilakebiT 

xdeba maSin, roca fardobiTi tenianoba 100%-ze naklebi 

ar aris. im SemTxvevaSi, roca Rrublebi wvril wveTebs 

didi raodenobiT Seicavs, naleqebis warmomqmneli proce-

sebis ganviTareba Seferxebulia. amitom, bunebriv piro-

bebSi yvela Rrublidan naleqebis gamoyofa ar xdeba. 

RrublebSi damatebiTi nawilakebis Setana iwvevs krista-

luri fazis zrdas, rac Rrublebis koloiduri mdgomare-
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obis darRvevisa da masSi naleqTa elementebis warmoqmnis 

safuZveli xdeba, saidanac unda gamoiyos naleqebis gar-

kveuli raodenoba. 

 mSrali yinulis RrublebSi Setanis Sedegad tempera-

tura dabla iwevs. Zlieri gadacivebis Semdeg wylis or-

Tqli gadajerdeba da warmoiqmneba yinulis kristalebi, 

romlebzec moxdeba gadacivebuli wylis wveTebis Seyinva 

da damsxvileba. maTi naleqis saxiT gamoyofis Semdeg ad-

gili aqvs Rrublebis daSlis proces. 

 RrublebSi iodovani vercxlis Setana sakmaod efeq-

turia -6° temperaturis pirobebSi. aRniSnuli nivTierebis 

garda, RrublebSi xdeba efeqturi reagentebis Setana, sa-

dac mniSvnelovania reagentis optimaluri dozis dacva. 

amJamad, naleqebis xelovnurad zrda saSualod 10-15%-s 

Seadgens. 

 reagentebis RrublebSi (nislSi) Setana xdeba dedami-

wis zedapiridan (aerozoli generatorebi, raketebi da 

sxva), TviTmfrinavebis gamoyenebiT da sxva saSualebebiT. 

 aRniSnuli samuSaoebi warmatebiT mimdinareobs aSS-

Si, israelSi, avstraliaSi, meqsikaSi da sxva qveynebSi. 

 miRebuli Sedegebis miuxedavad, zogierTi sakiTxi 

moiTxovs Semdgom kvlevebs. mxedvelobaSia misaRebi gar-

kveuli garemoebebi. kerZod, mocemul teritoriaze nale-

qebis xelovnuri gazrda, xom ar gamoiwvevs mezobel regi-

onebSi naleqebis Semcirebas da a.S. 

 

 

7.5 Tovlis safari da misi mniSvneloba  

mcenareebisaTvis 

 

 zamTris periodSi naleqebi ZiriTadad Tovlis saxiT 

gvevlineba. igi myari naleqia, romelsac didi mniSvneloba 

aqvs niadagSi wylis maragis Sesavsebad. haeris uaryofiTi 
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temperaturis dros, roca Tovli niadagis zedapiris 2/3 

da met nawils faravs warmoqmnis Tovlis safarvels. igi 

klimaturi maxasiaTebelia da did gavlenas axdens haeris, 

niadagis, wylis reJimebze da sxva procesebze. Tovli ai-

reklavs mzis radiaciis 70-80%-ze mets, amitom misi zeda-

piri niadagis zedapirTan SedarebiT civia. mis qvemoT nia-

dagis temperaturis meryeoba mcirea. 

 cxrilSi 7.5.1 moyvanilia Tovlis safaris sxvadasxva 

siRrmis qveS temperaturis cvlilebis maCveneblebi. 

 

cxr. 7.5.1 

 

niadagis zedapiris temperaturis damokidebuleba  

Tovlis safaris simaRleze 

 

Tovlis safaris simaRle (sm) 
temperatura 

2 7 15 18 65 

Tovlis safaris  

zedapirze 

 

-12 

 

-17 

 

-20 

 

-22 

 

-26 

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

sxvaoba 4 6 15 18 24 

 

 cxrilis mixedviT, Tovlis safaris simaRlis mate-

basTan erTad matulobs sxvaoba mocemul temperaturebs 

Soris. 

 Tovlis safaris regulirebisaTvis mniSvnelovania 

mindorsacavi tyis zolebis mowyoba. igi adgilis ganedisa 

da reliefis mixedviT TandaTanobiT dneba 10-20 dRis 

ganmavlobaSi. am procesSi mniSvnelovan rols asrulebs 

siTburi adveqcia. mzis radiaciiT Tovlis gaTboba umniS-

vnelod xdeba, radgan Tovli didi albedoTi xasiaTdeba 

(80-90%). gamonaklis SemTxvevaSi, roca Tovlis zedapiri 

muqia (WuWyiania), misi STanTqmis unari matulobs da dno-

bis procesi uSualo gaTbobiT intensiuri xdeba. Tovlis 
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safaris dnobis siCqare damokidebulia adgilis ganedze, 

reliefsa da mcenareul safarze. samxreT ganedebze Tov-

lis dnoba ufro swrafad xdeba vidre CrdiloeT ganedze. 

CrdiloeT eqspoziciis ferdobebTan SedarebiT Tovli 

ufro swrafad dneba samxreT eqspoziciis ferdobebze. 

 bunebriv tyeSi Tovlis safari saSualod 15-20 dRiT 

gvian dneba velTan SedarebiT. TandaTanobiT gamdnar 

Tovlis wyals niadagi kargad iTvisebs, amis gamo mSral 

zonebSi mimarTaven Tovlis dagrovebasa da datkepnas. 

 cxrilSi 7.5.2 mocemulia niadagSi tenianobis gaz-

rdis maCveneblebi Tovlis safaris datkepnis Semdeg. 

 

cxr. 7.5.2 

 

niadagSi tenianobis gadideba Tovlis safaris datkepnisas 

 

datkepnili 

nakveTi 

dautkepnavi 

nakveTi 
siRrme 

(sm) 
niadagis teni, % niadagis teni, % 

sxvaoba 

0 

5 

15 

40 

60 

7.9 

29.5 

30.5 

25.2 

25.0 

2.6 

23.5 

23.0 

19.2 

20.8 

-5.3 

-6.0 

-7.5 

-4.2 

-4.2 

0 

5 

15 

40 

60 

31.5 

31.7 

29.4 

25.0 

30.0 

27.3 

23.8 

24.9 

20.2 

26.1 

-4.2 

-7.9 

-4.5 

-4.8 

-3.9 

 

 cxrilidan Cans, rom Tovlis datkepnis Sedegad nia-

dagis teni sagrZnoblad matulobs 5-dan 40 sm siRrmemde. 

es is fenaa, sadac mcenaris fesvTa sistemis umetesi nawi-

lia gavrcelebuli. 
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 Tovlis safaris ganawileba damokidebulia zRvis do-

nidan adgilis orografiaze da qarze. misi Sekavebis unar-

ze garkveul gavlenas axdens mcenareuli safari. magali-

Tad, 70 wlis asakis aryis xe zamTris naleqebis 4-5%-s ika-

vebs, wiwvovanebi (naZvis xSiri nargaoba) 50%-s. Tovlis Se-

kavebis unari damokidebulia mcenaris jiSur Tavisebure-

bebze (cxrili 7.5.3). 

cxr. 7.5.3 

 

Tovlis Sekavebis unaris cvalebadoba tyis  

jiSebis sxvadasxva koromSi 

 

tyis jiSebi Tovlis Sekaveba 

15 _ wliani xSiri naZvnari 

40 _ wliani xSiri naZvnari 

90 _ wliani xSiri naZvnari 

76% 

54% 

88% 

35 _ wliani wiflnari 

55 _ wliani wiflnari 

70 _ wliani wiflnari 

11% 

11% 

18% 

 

 rogorc cxrilidan Cans, Tovlis Sekavebis meti una-

riT wiwvovani tyeebi xasiaTdeba, foTlovanebTan Sedare-

biT. mniSvnelovania is, rom axalgazrda wiwvovani tye uf-

ro met Tovls ikavebs vidre xnieri. 

 Tovlis safars gaaCnia rogorc dadebiTi, ise uaryo-

fiTi mniSvneloba. Tovlis safaris dadebiTi Tvisebebidan 

garda imisa, rom igi adidebs wylis marags niadagSi, aka-

vebs niadagis siTbos da icavs mcenareTa norC aRmonacens 

yinvebisagan. Tovli siTbos cudi gamtaria (gansakuTrebiT 

fxvieri Tovli), amitom mis qveS moqceuli niadagi inarCu-

nebs SedarebiT maRal temperaturas da icavs  mcenareebs 

gayinvisagan. Tovlis safaris damcvel Tvisebebze miuTi-

Tebs is, rom haeris temperaturis -17°-is dros Tovlis 

safaris 52 sm siRrmeSi temperatura mxolod -1.6°-s Sead-
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gens. Tovlis uaryofiTi gavlena aisaxeba mcenareebze. 

kerZod, igi mniSvnelovan meqanikur zemoqmedebas axdens 

mcenareebze. gansakuTrebiT didi ziani moaqvs maradmwvane 

foTlovani mcenareebisaTvis. tyis jiSebidan advilad 

tydeba _ fiWvi, TeTri akacia, muryani, naZvis xnieri xeebi, 

muxis totebi, xolo Tovlis did safars uZlebs: muxis 

axalgazrda xeebi, naZvi, wifeli, soWi. Tovlis safaris 

xangrZlivi dgoma iwvevs mcenareTa amoxuTvas. aseTi safa-

ris qveS mcenares azianebs ara yinvebi, aramed is, rom gaZ-

lierebuli sunTqvis Sedegad akldeba plastikuri nivTie-

rebaTa maragi, rac mcenareTa daRupvis mizezi xdeba. gar-

da amisa, Tovlis safari mniSvnelovnad amcirebs savegeta-

cio periodis xangrZlivobas. 

 Tovlis safaris uaryofiT mxared iTvleba aseve zva-

vebi, gazafxulze Tovlis dnobis Sedegad mdinareebis 

adideba, xSirad maTi kalapotidan gadmosvla. 

 

 

7.6 naleqebis gazomva 

 

 mosuli naleqebis raodenoba ganisazRvreba wylis im 

fenis simaRliT (mm), romelic warmoiqmneba horizonta-

lur zedapirze mosuli wvimis an Tovlis saxiT. dakvirve-

ba xdeba vizualurad da xelsawyoebis saSualebiT. vizua-

luri dakvirvebiT ganisazRvreba naleqebis saxeoba, maTi 

intensivoba, dawyebis da damTavrebis dro. naleqebis rao-

denobis gansazRvrisaTvis gamoiyeneba naleqmzomi da wvim-

sazomebi, xolo maTi mosvlis dinamikisa da intensivobis 

gansazRvrisaTvis gamoiyeneba pluviografi. 

 tretiakovis naleqmzomi. xelsawyo gamoiyeneba nale-

qebis raodenobis gansazRvrisaTvis, romelic modis Txe-

vadi an myari nawilakebis saxiT. igi Sedgeba: ori cilin-

dris formis WurWlisagan, saxuravis, qardamcveli firfi-
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tis da gamzomi Wiqisagan. cilindruli formis WurWlis 

simaRle 40 sm-ia, xolo mimRebi nawilis farTobi 200 sm
2
. 

WurWels or nawilad yofs diagrama. gareTa mxridan mi-

magrebuli aqvs siTxis gadmosaRvreli mili, romelic ixu-

reba xufiT. WurWelSi moxvedrili siTxe gadmoiRvreba 

sazom WiqaSi. naleqmzomi dadgmulia sadgarze, romelic 

ise magrdeba niadagSi, rom cilindruli WurWlis mimRebi 

nawili niadagis zedapiridan 2 m simaRlezea. sadgaris 

gverdze magrdeba kibe. 

 daviTaias wvimsazomi. igi gamoiyeneba eqspediciebSi 

Txevadi naleqebis gasazomad. gansakuTrebiT mosaxerxebe-

lia uSualod mcenareTa Soris naleqebis gazomvisaTvis. 

 wvimsazomi warmoadgens cilindruli formis, dana-

yofebian minis Wiqas, romelic gafarToebulia zeda na-

wilSi. Wiqidan aorTqlebis Sesamcireblad masSi idgmeba 

minis Zabri. anaTvalebi keTdeba danayofebis mixedviT, 

romelic aRniSnulia Wiqis kedelze (mm). Wiqa magrdeba xis 

an liTonis sadgamze, SesaZlebelia daidgas uSualod nia-

dagze, roca xdeba naleqebis rigTaSorisebSi gazomva. 

 pluviografi. igi gamoiyeneba Txevadi naleqebis rao-

denobisa da intensivobis uwyveti registraciisaTvis. 

pluviografi Sedgeba cilindruli formis WurWlisagan. 

mimRebi WurWeli mierTebulia cilindruli rkinis kor-

pusTan. mosuli naleqi mimRebi WurWliT xvdeba tivtivas 

kameraSi, sadac moTavsebulia liTonis tivtiva RerZiT da 

isriT, romelic bolovdeba Camweri kalmiT. kamerasTan 

axlos damagrebulia doli, saaTis meqanizmiT. dolze mag-

rdeba muyaos bafTa, masze horizontaluri xazebi Seesaba-

meba naleqebis raodenobas, vertikaluri _ dros. xelsaw-

yos korpusis qveda nawilSi moTavsebulia sakontrolo 

WurWeli, romelSic Camoedineba naleqi tivtivas kameri-

dan. kalami bafTaze iwyebs Caweras mas Semdeg, rac naleqe-

bis mosvlis dros wyali mimRebi WurWlidan gadaiRvreba 
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tivtivas kameraSi. rodesac naleqebi Seavsebs kameras, wya-

li avtomaturad gadmoiRvreba sakontrolo WurWelSi. am 

dros kalami bafTaze xazavs vertikalur xazs. Tu naleqe-

bi Sewydeba, kalami bafTaze avlebs mxolod horizonta-

lur xazs. 

 dakvirveba Tovlis safarze. dakvirveba warmoebs wi-

naswar SerCeul erT an or Ria da dacul nakveTze an er-

TerT maTganze (nakveTi swori, vake unda iyos). Tovlis sa-

faris simaRlis sazomad iyeneben mudmiv Tovlsazom lar-

tyas, romelic damzadebulia xisgan. mas aqvs danayofebia-

ni skala (sm). Tovlis saburvelis marSrutuli agegmvis 

dros gamoiyeneba e.w. gadasatani (savele) lartya. 

 Tovlis wylis maragis gansazRvrisaTvis (wylis fenis 

simaRle, mm) Tovlis safaris simaRlis garda, saWiroa ga-

nisazRvros misi simkvrivec. romelic warmoadgens gamdna-

ri Tovlis moculobis Sefardebas im moculobasTan, ro-

melic axasiaTebda Tovls dnobis dawyebamde. Tovlis sim-

kvrive yovelTvis erTze naklebia. misi gansazRvra xdeba 

TovlsazomiT, romelic Sedgeba liTonis cilindris, sas-

woris da niCbisagan (cilindris simaRle 60 sm-ia, ganikve-

Tis farTobi 50 sm
2
). mas gareTa mxridan aqvs danayofebi 

(sm), romelic aRniSnavs Tovlis sinjis simaRles (TiTo 

danayofi 5 gr tolia). 

 Tovlis simkvrives zomaven maSin, roca misi simaRle 

5 sm-s aRemateba. gazomvisaTvis cilindrs CauSveben Tov-

lSi da rodesac igi niadagis zedapirs miaRwevs amoiReben. 

amoRebis Semdeg qvevidan Seudgamen aqandazs, gazomaven 

Tovlis simaRles da wonian (Tu Tovlis safaris simaRle 

60 sm-ze metia, aseT SemTxvevaSi ramdenime sinjs akeTeben). 

radgan sasworis TiTo danayofi 5 gr-is tolia, Tovlis 

sinjis wona yovelTvis toli iqneba _ sasworze aTvlili 

danayofTa ricxvi gamravlebuli 5-ze. Tovlis moculoba 
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toli iqneba (cilindris ganivkveTi 50 sm
2
 tolia) 50 gam-

ravlebuli Tovlis simaRleze, e.i. simkvrive tolia: 

 

 
 

sadac d  - Tovlis simkvrivea, m - sasworze aTvlil dana-

yofTa ricxvi, h - Tovlis simaRle (sm), romelic cilin-

dris skalazea aTvlili. 
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Tavi VIII 
 

qari 

 

8.1 qaris warmoqmnis mizezebi 

 

 haeris masebis horizontaluri an naxevrad horizon-

taluri mimarTulebiT moZraobas qari ewodeba. misi war-

moqmnis mizezi atmosferuli wnevis araTanabari ganawile-

baa. temperaturaTa sxvaoba ekvatorsa da polusebs Soris 

ganapirobebs am mxareebSi cvalebad atmosferul wnevebs. 

kerZod, polusebze udidess, xolo ekvatorze umcires, 

rac ZiriTadi mizezia atmosferos didi masStabiT cirku-

laciisa. 

 atmosferoSi wnevis cvalebadoba xdeba rogorc ho-

rizontaluri, aseve vertikaluri mimarTulebiT. aqedan 

gamomdinare, haeris masebis gadaadgildeba SeiZleba mox-

des vertikalurad _ aRmavali da daRmavali mimarTule-

biT, rasac konveqtur denebs uwodeben. haeris masebi moZ-

raoben maRali wnevis aredan dabali wnevis aresaken. es 

procesi grZeldeba sanam maT Soris atmosferuli wneva 

ar gaTanabrdeba. e.i. qaris warmoqmnis ZiriTadi mizezi, es 

aris or adgils Soris wnevaTa sxvaoba (meridianis 1°-is 
manZilze), romelic ganisazRvreba barometruli gradien-

tiT. igi matulobs qaris siCqaris matebasTan erTad. 

 qars axasiaTebs mimarTuleba da siCqare. qaris mimar-

Tuleba ganisazRvreba horizontis im wertiliT, saidanac 

haeris masa moZraobs.  aRmosavleTidan moZrav haeris ma-

sas aRmosavleTis qars uwodeben, dasavleTidan _ dasav-

leTis da a.S. horizonti iyofa 16 rumbad (naxazi 8.1.1). 
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nax. 8.1.1 horizontis rumbebis ganawileba 

 

 qaris siCqare haeris masebis drois erTeulSi gan-

vlili manZilia. igi gamoisaxeba m/wm an km/sT-Si. qaris 

moZraobis dawyebis momentSi aRiZvreba Zalebi, romlebic 

gavlenas axdenen moZravi haeris masebis xasiaTze. am Za-

lebs miekuTvneba: 

1. barometruli gradientis Zala; 

2. dedamiwis brunvis gadamxreli Zala; 

3. xaxunis Zala; 

4. centridanuli Zala. 

 dedamiwis brunvis gadamxreli Zala. aRniSnuli Zala 

damokidebulia RerZis garSemo dedamiwis brunvis siCqare-

ze. igi mudmivmoqmedi faqtoria da apirobebs dedamiwis 

CrdiloeT naxevarsferoSi qarebis mimarTulebis gadaxras 

CrdiloeTiT, xolo samxreT naxevarsferoSi _ marcxniv. 

es Zala ar cvlis haeris siCqares, aramed cvlis mimarTu-

lebas. dedamiwis brunvis gadamxreli Zala ganapirobebs 

mdinareebis gadaxras marjvniv da marcxniv. 
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 xaxunis Zala. dedamiwis zedapirze moZravi haeris ma-

sebi mudmivad ganicdian xaxunis gavlenas. igi moqmedebs 

qaris moZraobis sawinaaRmdego mimarTulebiT, amuxruWebs 

moZraobas da amcirebs haeris siCqares. xaxunis Zala war-

moadgens garegani da Sinagani xaxunis Zalas, xolo moZra-

vi haeris masebis urTierTSexeba iwvevs Sinagani xaxunis 

Zalas. xaxunis Zalis sidide mniSvnelovania uswormasworo 

adgilebSi. igi okeaneebis zedapirze xmeleTTan SedarebiT 

mcirea daaxloebiT 4-jer. simaRlis matebasTan erTad 

mcirdeba xaxunis Zala. haeris fenas, sadac mJRavndeba xa-

xunis Zalis moqmedeba xaxunis fena ewodeba. xaxunis gav-

lena vlindeba 500-1500 m simaRlemde. aRniSnul simaRles 

xaxunis done ewodeba. mniSvnelovania xaxunis gavlena qa-

ris mimarTulebasa da siCqareze. 

 centridanuli Zala. haeris masis moZraoba Tu mimdi-

nareobs mrudxazovani traeqtoriiT, warmoiqmneba centri-

danuli Zala, romelic dedamiwis brunviT gamowveuli Za-

lis msgavsia da aZlierebs mas. centridanuli Zala mimar-

Tulia centriskenuli Zalis mopirdapire, mrudxazovani 

traeqtoriis gareT. misi mniSvneloba mcirea ciklonebSi 

da anticiklonebSi, xolo sagrZnobia tropikul ciklo-

nebSi, sadac qaris siCqare kolosalur sidides aRwevs. 

 zemoaRniSnuli qaris mamoZravebeli Zalebi ganapiro-

beben dedamiwis zedapirze haerovani garsis, rogorc 

mTliani moZravi sistemis rTul cirkulacias. 

 

 

8.2 qaris saxeebi, maTi dReRamuri da wliuri msvleloba 

 

 wnevis zonaluri ganawileba mniSvnelovnad gansaz-

Rvravs dedamiwis zedapirze gabatonebuli qarebis zona-

lobas. qarebis ganawileba da xasiaTi icvleba geografiu-

li ganedebis mixedviT. 
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 pasatebi. igi xmeleTis zedapirze moqmedi qaria, ro-

melic warmoiqmneba dedamiwis ekvatorul nawilSi, mzis 

radiaciis Tanabari moqmedebis Sedegad. mas aqvs mudmivi 

mimarTuleba, misi saSualo siCqarea 6-8 m/wm. pasatebi ga-

daadgildeba okeaneebis SedarebiT naklebad Tbili zeda-

piridan ufro Tbil zedapirze, rac warmoqmnis Zlier 

konveqcias. konveqcia viTardeba dabal fenaSi, radgan 

1200-2000 m simaRleze pasatur inversias aqvs adgili. aR-

niSnuli fena aferxebs Rrublebis vertikalur ganviTare-

bas, amitom pasatebi xasiaTdebian mcire naleqiT. Crdilo 

da samxreT naxevarsfero erTmaneTs xvdeba ekvatorTan, 

sadac viTardeba aRmavali nakadebi da warmoqmnili grova, 

grovawvima Rrublebidan modis kokispiruli wvima, gansa-

kuTrebiT mzis zenitSi dgomis dros. 

 musonebi. igi warmoiqmneba kontinentebisa (xmeleTis) 

da okeaneebis (zRvis) araTanabari gaTbobisa da gacivebis 

Sedegad. musonebi sezonuri xasiaTis qarebia. isini qrian 

zRvidan xmeleTisaken da piriqiT, xolo mimarTulebas ic-

vlian weliwadis droTa cvlis Sesabamisad. zafxulSi qris 

zRvidan xmeleTisaken (zafxulis musoni) da zamTarSi xme-

leTidan zRvisaken (zamTris musoni). pirvel SemTxvevas-

Tan dakavSirebulia Rrubliani, naleqiani amindebi, xolo 

meoresTan mowmendili, mSrali amindebi. 

 musonebis dros haeris nakadi erTi mimarTulebiTaa 

gabatonebuli, Tumca calkeul SemTxvevebSi mokle perio-

diT xdeba misi mimarTulebis Secvla. 

 pasatebi da musonebi zogadi xasiaTis qarebs miekuT-

vnebian. reliefis adgilobrivi pirobebi ki xels uwyobs 

mcire masStabis cirkulaciis ganviTarebas, rac gamoixa-

teba adgilobrivi xasiaTis qarebis formirebaSi. es is qa-

rebia, romlebic adgilobrivad warmoiqmnebian da adgilis 

fizikur-geogrfiuli pirobebis gavleniT damaxasiaTebel 
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tipiur Tvisebebs iZenen. adgilobriv qarebs miekuTvneba: 

brizebi, mTa-baris, tye-velis, fioni, bora da sxva. 

 brizebi. igi warmoiqmneba okeaneebis, zRvebis, tbebis, 

tyis sanapiroebze. mas sanapiro qarebsac uwodeben. brizi 

susti qaria, romelic mimarTulebas icvlis dReRamis gan-

mavlobaSi. dRisiT xmeleTi wylis zedapirTan SedarebiT 

ufro metad Tbeba, amitom wylis zedapirze wneva maRalia 

da haeris masebi wylidan xmeleTisaken iwyeben moZraobas. 

RamiT es procesi piriqiT mimdinareobs. RamiT xmeleTi 

zRvasTan SedarebiT ufro metad civdeba, Sesabamisad xme-

leTze wneva ufro maRalia, vidre zRvaze, amitom qari 

xmeleTidan zRvisken qris. 

 mTa-baris qarebi. dReRamis ganmavlobaSi mTasa da 

bars Soris qaris mimarTuleba cvalebadobs da maT dRe-

Ramis periodi axasiaTebT. dRisiT qari baridan qris mTe-

bisken, xolo RamiT mTebidan barisken, rac mTisa da baris 

araTanabari gaTbobiT aris gamowveuli. dRisiT haeri 

mTebSi naklebad Tbeba vidre barSi, amitom haeris masa ba-

ridan mTisken iwyebs moZraobas, RamiT piriqiT. mTa-baris 

qaris ganviTareba ZiriTadad xdeba zafxulSi, wynari amin-

dis pirobebSi. 

 tye-velis qarebi. dRisiT tyeSi velTan SedarebiT 

temperatura dabalia, xolo wneva maRali, amitom qari 

tyidan velisaken iwyebs qrolas. RamiT qari velidan tyi-

saken qris, radgan veli siTbos ver inarCunebs, wneva ki 

matulobs. tye-velis qarebi mkveTrad aris gamoxatuli 

zafxulSi. 

 fioni. igi warmoiqmneba teniani haeris mier mTis ga-

dalaxvis dros, sxvadasxva eqspoziciis ferdobebs Soris 

wnevaTa sxvaobis Sedegad. fionis SemTxvevaSi haeris tem-

peratura swrafad matulobs da Sesabamisad Tovlis 

swraf dnobas aqvs adgili. igi warmoiqmneba maSin, roca 

qedis mxareebze gansxvavebuli wnevebia. dasavleT saqar-



  123

TveloSi aRmosavleTis qars aqvs fionuri xasiaTi da mas 

`zena” qars uwodeben. igi qris wlis yvela periodSi, uf-

ro xSirad zamTarSi. 

 fioni did zians ayenebs mcenareulobas, gansakuTre-

biT yvavilobis periodSi (yvavilebi Wkneba, cviva, foTle-

bi yviTldeba, xmeba da a.S.). fions aqvs dadebiTi mxaree-

bic, kerZod, igi azomierebs haeris tenianobas, aSrobs 

Warbtenian niadags, adidebs zamTris temperaturas, aCqa-

rebs nayofebis damwifebas da sxva. quTaisSi 114 dRe fio-

nuria, misi xangrZlivoba zogierT SemTxvevaSi 5 dResac 

grZeldeba.  

 bora. adgilobrivi Zlieri qaria, romelic moZraobs 

dabali simaRlis mTebidan (100 m-mde) Tbili zRvis mimar-

TulebiT. bora cicabo ferdobze iseTi daRmavali siCqa-

riT moZraobs, rom `qarvardnils” warmoqmnis. bora xSi-

rad qris Savi zRvis sanapiroze _  novorosiiskis raionSi 

da mas novorosiiskis boras uwodeben. misi moqmedebis 

dawyebisas civi haeris masebi miemarTeba Savi zRvisaken 

marxotis  uReltexiliT da didi siCqariT eSveba `qarvar-

dnilis” saxiT novorosiiskis navsadguris teritoriaze. 

igi iwvevs Zlier Relvas, am momentisaTvis civi qaris siC-

qare 20 m/wm, calkeul SemTxvevaSi 60 m/wm-s aRemateba. 

 qaris siCqarisaTvis damaxasiTebelia dReRamuri da 

wliuri msvleloba. qaris siCqaris maqsimumi 14 saaTzea, 

minimumi _ RamiT an diliT. 500 m da ufro maRal simaRle-

ze maqsimumi RamiTaa, minimumi dRisiT. qaris siCqares ana-

logiuri dReRamuri msvleloba axasiaTebs mTebSic. 

 qaris wliuri msvleloba sakmaod rTulia. igi damo-

kidebulia klimatur pirobebze. magaliTad, Tbilisis pi-

robebSi Tebervali da marti ufro qariania, vidre sxva 

Tveebi. 

 qaris mimarTulebis dReRamuri msvlelobis dros 

siCqaris matebasTan erTad (SuadRis saaTebSi) xmeleTze 
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qari gadaixreba marjvniv (saaTis isris mimarTulebiT), 

xolo RamiT qaris siCqaris Semcirebas Tan axlavs qaris 

mimarTulebis Semobruneba marcxniv, rac aixsneba haeris 

turbulenturi moZraobis dReRamuri msvlelobiT. 

 

 

8.3 tyis gavlena qarze 

 

 tyis gavleniT qaris siCqare mcirdeba, rac SesamCne-

vi xdeba 2-4 m simaRlidan. haeris masebis nawili iWreba 

tyeSi, umetesi nawili zeviT adis, Semdeg Zirs eSveba da 

Senelebuli siCqariT ganagrZobs moZraobas. tyeSi qaris 

siCqare TandaTan iklebs da bolos wydeba. qaris siCqare 

Ria adgilTan SedarebiT SeiZleba Semcirdes mindorsacavi 

tyis zolis gavleniT (20%-iT da metiT). saerTod, tyeSi 

qaris siCqare mcirea da 0.4-0.9 m/wm-s ar aRemateba. 

 uswormasworo zedapirze haeris masebis moZraoba 

dabrkolebulia. rac metia winaaRmdegoba, miT Senelebu-

lia qaris siCqare da piriqiT. tye qars ucvlis rogorc 

siCqares, aseve mimarTulebas, rac damokidebulia tyis 

jiSobriv Semadgenlobaze, sixSireze da sxva. 

 tyisgan gansxvavebiT, tyis velobi Taviseburi mik-

roklimatiT xasiaTdeba. mas qarisagan icavs tye. dRisiT 

tyis velobi Tbeba, xolo RamiT civdeba (Semodgoma ga-

zafxulze xSirad iwyeba wayinva). tyis velobs axasiaTebs 

dablobi da Cavardnili adgilebisaTvis damaxasiaTebeli 

haeris tenianobis msvlelobis reJimi. foTolmcven tyesa 

da velobSi meteorologiuri elementebis msvleloba 

msgavsia, wiwvian tyeebSi gansxvavebuli. tyis velobebSi 

wayinvebi mTavrdeba saSualod 11 dRiT gvian, Ria adgil-

Tan SedarebiT, Semodgomaze 14 dRiT adre iwyeba. gamom-

dinare aqedan uyinvo periodi saSualod mcirdeba 25 

dRiT. 
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 merqniani mcenareebi (tyis jiSebi) didi simaRlis ga-

mo ganicdian qaris Zlier zemoqmedebas da maTi Tesli 

qars Sor manZilze gadaaqvs. wablis, muxisa da wiflis na-

yofebi simZimis gamo mxolod 20 metr manZilze gadaad-

gildeba. rcxilis, fiWvis, soWis da naZvis Teslebi saSua-

lo simZimisaa da 50-60 m-ze vrceldeba, xolo verxvis da 

tirifis Teslebi simsubuqis gamo 100-200 m manZilze gada-

adgildeba. 

 qaris dadebiTi gavlena aisaxeba anemofilur tyis 

jiSebze _ fiWvi, naZvi, lariqsi, soWi, alvis xe, wifeli, 

muxa da a.S. mniSvnelovania is, rom qariT damamtveriane-

bel mcenareebs axasiaTebs adaptaciis unari, rac aadvi-

lebs mtvris marcvlebis qariT gadatanas. didi raodeno-

biT mtvris marcvlebiT xasiaTdeba wiwvovanebi da fiWvi. 

mcenareTa garkveuli saxeobebis farTod gavrcelebas uz-

runvelyofs qaris saSualebiT maTi  Teslebis da nayofe-

bis did manZilze gadatana (anemoqoria). qaris saSualebiT 

ZiriTadad gadaitaneba is Teslebi da nayofebi, romelTac 

frenisadmi garkveuli Segueba aqvT. magaliTad, bususebi 

(tirifisa da alvis xis Teslebi), frTisebri gamonazarde-

bi (kopitis, nekerCxlis, naZvis Teslebi). 

 Zlieri qaris gavleniT xdeba didi varjisa da zeda-

piruli fesvebis mqone merqniani jiSebis amoTxra _ qar-

qceva. wiwvovanebidan qarqcevadia naZvi (gansakuTrebiT 

Warbtenian niadagebze) da soWi, foTlovani jiSebidan _ 

wifeli, aryis xe da fiWvi. SedarebiT qargamZle jiSebs 

ganekuTvneba: kopiti, muxa, nekerCxali, Tela, seqvoia da 

sxva. maT uviTardebaT Zlieri da Rrma fesvebi. wiwvovani 

da foTlovani jiSebis Sereuli nargaoba aZlierebs tyis 

qargamZleobas. Zlieri qarebiT ZiriTadad ziandeba tyis 

rbilmerqniani jiSebi: verxvi, cacxvi, tirifi, xolo wiw-

vovanebidan _ soWi. 
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 varjis deformacias da Reros gadaRunvas adgili 

aqvs iq, sadac Zlieri qari mudmivad erTi mimarTulebiT 

qris. misi moqmedebis mxridan kvirtebi, foTlebi da axal-

gazrda nazardebi sustad viTardeba, ris Sedegadac xemce-

naris varji calmxrivad ganviTarebuli rCeba. varjis mniS-

vnelovan deformacias ganicdis cacxvi, verxvi, xolo nak-

lebad deformirdeba fiWvi, aryi, muxa, kviparosi da sxva. 

 qaris meqanikuri moqmedeba mcenareze Zlierdeba ma-

Sin, roca qari silis an Tovlis nawilakebs Seicavs. qaris 

silnarevi nakadi mcenares aclis foTlebs da totebs, au-

xeSebs mis merqans. aRniSnulis mimarT ufro gamZlea 

wvrilfoTola mcenareebi, farTo foTlis mqone mcenare-

ebTan SedarebiT. 

 qaris moqmedebis sawinaaRmdego RonisZiebebidan 

mniSvnelovania mindorsacavi tyis zolebis mowyoba. igi 

amcirebs qaris siCqares, gvalvis mavne zegavlenas, amave 

dros xels uwyobs Tovlis Tanabar gadanawilebas da as-

rulebs eroziis sawinaaRmdego funqcias. mindorsacavi 

tyis zolis sigane 10-20 m Seadgens, xolo sigrZe ramdeni-

me kilometria. 

 konstruqciis mixedviT tyis zolebi rTulia da as-

rulebs aramarto qarisagan dacvis funqcias, aramed gar-

kveuli mniSvneloba aqvs klimaturi melioraciisaTvis. 

 qargaumtari konstruqciis zoli. igi gamoirCeva xSiri 

nargaobiT da umetes SemTxvevaSi samiarusiani zoliT. zeda 

iarus Seadgens muxis nargaoba, Suas _ nekerCxlisa da cac-

xvis, xolo qveda iarusi warmodgenilia tyis TxiliT da 

sxva jiSebiT. aseT zolSi qari sustad aRwevs da mxolod 

zevidan gadauvlis zols. zolis sigane 15 metrze metia. 

 aJuruli zoli. igi ori an sam iarusiania da nakle-

bad mkvrivi. aJuruli zoli qaris nakadis mxolod nawils 

atarebs, danarCeni gadadis zemodan. 
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 erTiarusiani qargamtari zoli. igi Sedgeba merqnia-

ni jiSebisagan, ara aqvs qvetye da xasiaTdeba viwro siga-

niT. mis varjsa da niadags Soris datovebulia 1-2 metris 

siganis fanjara, romelSic qari advilad moZraobs. 

 aRniSnuli mindorsacavi tyis zolebi gabatonebuli 

qaris perpendikularuli mimarTulebiT ewyoba. mSral ra-

ionebSi isini ewyoba tenis SenarCunebisaTvis, xolo tenian 

raionebSi qarebisagan dacvis mizniT, sadac ZiriTadad ga-

moyenebulia maradmwvane tyis jiSebi (kargad ganviTarebu-

li varjis mqone jiSebi _ fiWvi, kriptomeria, kiparisi). 

 gabatonebuli qarebis siZliere da ganmeoradobis 

sixSire, reliefi, mcenaris simaRle da a.S., gansazRvravs 

manZils qarsafar zolebs Soris, romelic icvleba 100-

dan 500 m-mde. 

 

 

8.4 reliefisa da mcenareebis gavlena  qarze 

 

 reliefis gavlena mniSvnelovnad cvlis qaris mimar-

Tulebas da siCqares. roca, haeris nakads xvdeba winaaR-

mdegoba _ dedamiwis zedapiris uswormasworobis, bor-

cvis, mTis da sxva saxiT, xdeba haeris nakadebis sagrZnobi 

cvlileba, rasac qaris nakadTa deformacias uwodeben. 

 qaris mier borcvis gadalaxvis Semdeg haeri eSveba 

vakeze, sadac misi nakadi iSleba da xdeba nakadTa diver-

gencia. aRniSnuli procesi iwvevs vakeze qaris ramdenadme 

Sesustebas. im SemTxvevaSi, roca ferdobis gadalaxvis 

dros qari CaRrmavebul adgilSi xvdeba, am ukanasknelSi 

warmoiqmneba korianteli. haeris aseTi dineba miwis zeda-

pirTan ganapirobebs haeris turbulentur mdgomareobas. 

aseT dros, mniSvnelovania mindorsacavi zolis ise gaSe-

neba, rom mis mier aRZrulma turbulenturma moZraobam 

sagrZnoblad Seamciros qaris siCqare. 
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 saSualo sixSiris tyis zolebSi haeris nakadi ar iS-

leba. misi erTi nawili gadadis tyis zedapirze da eSveba 

sawinaaRmdego mxares, xolo meore Rrmad iWreba tyeSi, sa-

dac misi siCqare mcirdeba. tyis zedapirze da mis SigniT 

warmoiqmneba mcire zomis grigalisebri moZraobebi, rom-

lebic amcireben Zlier turbulentur gacvlas miwispira 

fenebSi. aRniSnuli procesi iwvevs qarsacav zolebs Soris 

(mindvrebSi) niadagis zedapiridan aorTqlebis Semcirebas. 

 qaris saxeobisa da siCqaris mixedviT icvleba qarisa-

gan mcenaris dazianebis xasiaTi da xarisxi.  

 cxrilSi 8.4.1 mocemulia bofortis skala, romelic 

gviCvenebs mcenareTa dazianebis xarisxs, qaris siZlieris 

mixedviT. 

 

cxr. 8.4.1 

 

mcenareTa dazianebis xarisxi qaris siZlieris mixedviT 

 

qaris xasiaTi qaris moqmedeba 
qaris siCqa-

re, m/wm 

1. sio xis bolo irxeva vertikalu-

rad 

1 _ 2 

2. susti niavi xis foTlebi odnav irxeva 2 _ 4 

3. niavi xis foTlebi xangrZlivad  

irxeva 

4 _ 6 

4. susti qari irxeva xis patara totebi 6 _ 8 

5. Zlieri   

   qari 

irxeva xis totebi da wylis 

zedapiri 

8 _ 12 

6. qariSxali imtvreva xis totebi 14 _ 17 

7. Zlieri    

   qariSxali  

imtvreva xeebi 17 _ 24 

8. grigalisebri 

   qariSxali  

iTxreba xeebi 24 _ 30 

9. grigali gamanadgurebelia 30 da meti  
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 8 m/wm da meti siCqaris qars ziani moaqvs tyis pro-

duqtiulobisaTvis. aseT dros qari swrafad fantavs hae-

ris tenian masebs da aZlierebs transpiracias. Sedegad iq-

mneba wylis deficiti foTlebsa da ylortebSi, rac iw-

vevs foTlebis Wknobas da xis wverebis gaxmobas. 

 maRalmTian adgilebSi, sadac qari mudmivad qris ad-

gili aqvs e.w. `Tovlis korozias”. misi moqmedebis Sedegad 

iRupeba Tovlis zemoT darCenili mcenaris yvela nawili. 

maRalmTian zonebSi mcenareebi inviTareben garTxmul 

formas, rac maT icavs Zlieri qarebis moqmedebisagan. 

 qarebis moqmedeba SedarebiT sustad vlindeba daba-

li simaRlis xeebsa da buCqebze. aseve sustia maTi gavlena 

balaxovan mcenereebze. 

 tyiis mcenareebisaTvis qari sinaTlis reJimis gan-

msazRvreli faqtoria (varjis rxeva amcirebs daCrdil-

vas). igi iwvevs fotosinTezis intensivobis Semcirebas, 

radgan Zlieri qaris dros mcenareTa bageebi ixureba. 

transpiraciis gadidebasTan erTad izrdeba sunTqvis in-

tensivoba, rac iwvevs mcenaris maragi nivTierebebis xar-

jvas. amiT sustdeba misi gamZleoba araxelsayreli piro-

bebisadmi, kerZod yinvagamZleobisadmi. 

 

 

8.5 qarTa sqema 

 

 mindorsacavi tyis zolebis gaSenebisaTvis didi 

mniSvneloba aqvs qaris mimarTulebisa da siCqaris grafi-

kulad gamosaxvas. 

 qaris klimaturi damuSavebis dros TviTeuli pun-

qtisaTvis adgenen grafiks, romelsac qarTa sqemas uwode-

ben.  qaris mimarTuleba mocemuli adgilisaTvis, wlis 

ganmavlobaSi cvalebadia. am grafikis agebisaTvis erTi 

wertilidan gayavT horizontis mimarTulebis maCvenebeli 
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8 ZiriTadi rumbi. TiToeuli xazi Seesabameba garkveuli 

rumbis saxelwodebas _ a, sa, s da a.S. aRniSnul rumbebze 

wertilebiT daitaneba Sesabamisi qaris mimarTulebis gan-

meoradoba gamosaxuli procentebSi, romelic SeerTdeba 

uwyveti xazebiT. im rumbze, romelzedac datanili iqneba 

SemTxvevaTa ricxvis umetesi raodenoba, mianiSnebs gaba-

tonebuli qaris mimarTulebas (naxazi 8.5.1).  

 

 

nax. 8.5.1 qarTa sqema 

 

 qarTa sqemis agebisaTvis mravalwliuri dakvirvebaTa 

saSualo sidideebs da maT ganmeoradobas gamosaxaven pro-

centebSi (cxrili 8.5.1). 
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cxr. 8.5.1 

 

qaris ganmeoradoba (%) da saSualo siCqare (m/wm)  

rumbebis mixedviT 

 

rumbebi 

(%, m/wm) 

C Ca a sa s sd d Cd 

ganmeoradoba 

(%) 

5 7 35 11 16 20 20 18 

qaris saSualo 

siCqare (m/wm) 

2 10 8 5 10 11 7 7 

 

 sqemis (nax. 8.5.1) TviTeul xazze moizomeba Sesabamisi 

rumbis qaris saSualo siCqare. am monakveTebis boloebs 

aerTeben wyvetili xazebiT, rac iZleva qaris saSualo 

siCqareTa sqemas mocemuli adgilisaTvis. 

 

 

8.6 qaris mimarTulebisa da siCqaris gazomva 

 

 qaris mimarTulebisa da siCqaris gazomvisaTvis mete-

orologiur sadgurebSi iyeneben flugers, xelis anemo-

metrsa da anemorumbometrs. 

 flugeri. igi warmoadgens qaris mimarTulebisa da 

siCqaris gamzom xelsawyos. mimarTulebis maCvenebelia 

ori wakveTili konusis formis frTa, qargamkveTi tvir-

TiT da 8 liTonis ReroTi. Reroebi horizontis mxareebis 

maCvnebelia. qaris moqmedebiT qargamkveTi tvirTi brunavs 

vertikaluri RerZis garSemo da qaris mimarTuleba gani-

sazRvreba Rerakebs Soris qargamkveTis mdebareobiT. qa-

ris siCqaris maCvenebeli Sedgeba liTonis dafisagan da 8 

Rerakisagan, romlebic Camagrebulia imave rkalisebur 

CarCoze. wyvili ricxvebis maCvenebeli (0, 2, 4, 6) Rerakebi 

ufro grZelia, vidre kenti ricxvebis (1, 3, 5, 7). meteo-
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sadgurebze gamoiyeneba ori flugeri – msubuq dafiani, 

romlis mixedviT gaizomeba qaris siCqare 20 m/wm-mde da 

mZime dafiani 20 m/wm-is zeviT. 

 qaris siCqaris gansazRvrisaTvis aiTvleba is ricxvi, 

romlis axlosac mdebareobs dafa da specialuri cxrilis 

gamoyenebiT miRebuli ricxvi gadaiyvaneba m/wm-Si (cxrili 

8.6.1). 

 

cxr. 8.6.1 

 

mZime da msubuq dafiani flugeris gadamyvani  

maCveneblebi 

 

qaris siCqare, m/wm flugeris dafis  

mdebareoba mZime dafa msubuqi dafa 

0 wkiris maxloblad 0 0 

0-1 Soris 1 2 

1 wkiris maxloblad 2 4 

1-2 Soris 3 6 

2 wkiris maxloblad 4 8 

2-3 Soris  5 10 

3 wkiris maxloblad 6 12 

3-4 Soris 7 14 

4 wkiris maxloblad 8 16 

4-5 Soris 9 18 

5 wkiris maxloblad 10 20 

5-6 Soris 12 25 

 6 wkiris maxloblad 14 28 

6-7 Soris 17 34 

7 wkiris maxloblad 20 40 

7 wkiris zeviT >20 >40 

 

 xelis anemometri. igi gamoiyeneba qaris saSualo siC-

qaris gasazomad, drois nebismier monakveTSi. anemometris 
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mimRebi nawili warmoadgens swrafad mbrunav firfitebs. 

isini damagrebulia liTonis RerZze da mTavrdeba `usas-

rulo” xraxniT. xraxns brunviT moZraobaSi moyavs kbile-

biani Tvlebis sistema, romelic amoZravebs asaTvleli me-

qanizmis isrebs. meqanizmi moTavsebulia korpusSi, romlis 

ciferblats aqvs sami skala (aTasebis, aseulebisa da aTe-

ulebis brunvebis asaTvlelad). patara isrebis CvenebiT 

aiTvleba aseuli da aTaseuli brunvebi. asaTvleli meqa-

nizmis CarTva da gamorTva xdeba arteriT, romelic mo-

Tavsebulia korpusis gverdze, patara rgolis saxiT. 

 anemorumbometri. igi distanciuri xelsawyoa, rome-

lic gamoiyeneba saSualo da uecari _ maqsimaluri qaris 

siCqarisa da mimarTulebis gazomvisaTvis.  

 xelsawyos kompleqtSi Sedis gadamcemi, gamzomi pul-

ti da mkvebavi bloki. gadamcemi Sedgeba liTonis gluvi 

korpusisagan, romelic moZraobs vertikaluri uZravi 

RerZis garSemo. korpusis boloSi moTavsebulia qargam-

kveTi, xolo TavSi oTxfarfliani xraxni, romelic qar-

gamkveTis daxmarebiT mudmivad qaris dinebis perpendiku-

larulad dgas. 
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Tavi IX 

 
gvalva 

 

9.1 gvalvis warmoqmna da tipebi 

 

 gvalva warmoadgens naleqebis xangrZliv da sagrZnob 

deficits normasTan SedarebiT, haeris temperaturis mo-

matebis pirobebSi gazafxulze da zafxulSi, ris Sedega-

dac niadagSi iwureba tenis maragi (aorTqlebis an tran-

spiraciis gziT). igi rTuli mravalfaqtoriani meteoro-

logiuri movlenaa, romelic gamoirCeva sixSiris, xan-

grZlivobis da sezonurobis mixedviT. arCeven gazafxu-

lis, zafxulis da Semodgomis gvalvebs. gazafxulis gval-

va xasiaTdeba dabali SefardebiTi tenianobiT da tempera-

turiT, aseve civi qarebiT. aseT pirobebSi mcenareebi vi-

Tardebian imdenad cudad, rom SemdgomSi maT ar SeuZli-

aT ganagrZon zrda-ganviTareba, ris Sedegadac ecema maTi 

produqtiuloba. zafxulis gvalva xasiaTdeba maRali 

temperaturebiT, haeris dabali SefardebiTi tenianobiT 

da maRali aorTqlebiT. zafxulis gvalvebis dros mcena-

reTa fazebi da fesvTa sistema normalurad viTardeba. 

Semodgomis gvalva emTxveva mcenareebis vegetaciis dam-

Tavrebas, amitom igi arsebiT gavlenas ver axdens maTze. 

 gvalva SeiZleba iyos atmosferosa da niadagis. at-

mosferuli gvalvis dros mSrali haeris masebi zemoqmede-

ben mcenareebze, mas Tan sdevs maRali temperaturebi, rac 

iwvevs transpiraciis gaZlierebas. niadagis gvalva gamow-

veulia niadagSi mcenaris mier SesaTvisebeli wylis simci-

riT. gamoyofen, agreTve fiziologiur da fizikur gval-

vas. fizikuri gvalva warmoiqmneba atmosferuli gvalvis 

dros wylis simciriT, xolo fiziologiuri gvalva wylis 

fiziologiuri SeuTviseblobis Sedegia. 
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 gvalvebis movlenebi, garda naleqebis raodenobrivi 

simcirisa, zogjer SeiZleba ganisazRvros haeris tempera-

turiT. savegetacio periodSi misi momateba xangrZlivi 

periodis ganmavlobaSi (mravalwliur saSualo temperatu-

rasTan SedarebiT), migviTiTebs gvalvianobis maCvenebleb-

ze. 

 gvalvis daxasiaTeba SeiZleba vawarmooT g.seliani-

novis hidroTermuli koeficientiT (hTk): 

 

hTk = 
10:t
p

∑
∑

 

 

mocemuli formula naleqisa da temperaturis Sefasebisas 

gamoxatavs gvalvianobis periodis xarisxs. formulis 

mricxvelSi (∑p) naleqebis jami miRebulia rogorc wylis 

resursi, xolo mniSvnelSi (∑t) temperaturis jami Semci-

rebulia 10-jer, rac axlosaa aorTqlebis sididesTan. mo-

cemuli hidroTermuli koeficienti ar gamoiyeneba zam-

Tris tenianobis SefasebisaTvis. aseve, gazafxulsa da Se-

modgomaze, roca haeris saSualo dReRamuri temperatura 

10°-ze dabalia. 

 aRniSnuli hidroTermuli koeficientiT SeiZleba 

Sefasdes gvalva da misi xangrZlivoba. magaliTad, hTk 

<0.1-ze gviCvenebs gvalvianobas, hTk <0.4-ze miuTiTebs me-

tad Zlier gvalvaze, <0.5-ze Zlier gvalvaze, xolo hTk 
<0.6-ze saSualo gvalvaze. ganxilul hTk-Si ar aris gaTva-

liswinebuli niadagis tenis maragi, wylis zedapiruli Ca-

monadeni da aorTqleba. miuxedavad amisa, igi mniSvnelo-

vania tenianobis balansis SefasebisaTvis.  

 gvalva uaryofiTad moqmedebs merqniani mcenaris 

zrdaze, gansakuTrebiT savegetacio periodSi. igi gavle-

nas axdens xemcenareTa yvavilobasa da msxmoiarobaze. mis-
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gan Zlier ziandeba Cveulebrivi kopiti, naZvisa da soWis 

naTesarebi. fesvTa sistemis Rrmad ganviTarebis gamo 

zafxulis xangrZliv gvalvebs itans muxisa da nekerCxlis 

naTesarebi. verxvis, alvis xis, tirifis da aryis aRmona-

cenebi ganviTarebis pirvel periodSi imdenad mgrZnobia-

reni arian gvalvebis mimarT, rom 2-5 mm siRrmemde niada-

gis gamoSroba maTze damRupvelad moqmedebs. aranakleb 

sazianoa maradmwvane mcenareebisaTvis zamTris gvalvebic, 

gansakuTrebiT Tbil regionebSi. temperaturis 0°-mde da-

cemis dros mcenareTa mier wylis Sewova Zneldeba, Tu ni-

adagi gaiyina, maSin wylis Sewova mTlianad wydeba. am 

dros, SuadRis saaTebSi wyali mainc orTqldeba. amitom, 

Tu SuadRis saaTebSi haeri gamTbaria da amasTanave qare-

bic qris, aRiniSneba mcenaris gamoSroba, ris Sedegadac 

igi iRupeba. 

 sxvadasxva saxis mcenareTa gvalvagamZleoba icvleba 

misi ganviTarebis stadiebis mixedviT. igi gansakuTrebiT 

dabalia ganviTarebis sawyis etapze. mcenaris ganviTare-

buli, zrdadasrulebuli qsovili xasiaTdeba gvalvebi-

sadmi meti tolerantobiT, vidre axalgazrda, zrdadaum-

Tavrebeli. saerTod, mcenareTa tolerantoba vegetaciis 

dasawyisSi dabalia, vidre misi dasrulebis dros. erTi da 

igive saxeobis mcenareTa gvalvagamZleobisadmi toleran-

toba gansxvavebulia. igi damokidebulia mcenaris mier 

damkvidrebuli adgilis pirobebze. aseve, gansxvavebulia 

mcenareTa tyis jiSebis damokidebuleba (mgrZnobiaroba) 

gvalvebisadmi.  

 cxrilSi 9.1.1 mocemulia zogierTi tyis jiSis gval-

vebisadmi mgrZnobiarobis klasifikacia.              

 



  137

cxr. 9.1.1 

 

zogierTi tyis jiSis gvalvebis mimarT  

mgrZnobiarobis klasifikacia 

 

gvalvebis mimarT 

metad mgrZnobiare 

gvalvebis mimarT sa-

Sualod  mgrZnobiare 
gvalvebis mimarT 

mcired  mgrZno-

biare 

soWi, naZvi, verxvi, 

Cveulebirivi ifani, 

rcxila, wabli, evka-

lipti, kedari, wi-

feli, kopiti, mur-

yani, nekerCxali, 

Rvia 

TeTri akacia, muxa, 

yviTeli akacia, bza, 

Tela, alvis xe, tiri-

fi (zogierTi saxeo-

ba), kopiti (pensilva-

niis) 

korpis muxa, ar-

Ca, glediCia, saq-

sauli 

 

 xorSaki (atmosferuli gvalva). igi kompleqsuri me-

teorologiuri movlenaa, romelic xasiaTdeba maRali 

temperaturebiT, dabali haeris tenianobiT da Zlieri qa-

riT. aRniSnuli faqtorebi iwvevs mcenareebis transpira-

ciis gadidebas, niadagis zedapiridan intensiur aorTqle-

bas. 

 xorSakis warmoqmna, umetes SemTxvevaSi dakavSirebu-

lia maRali wnevis aresTan da gamowveulia didi masStabis 

cirkulaciuri procesebiT. aris SemTxvevebi, rodesac ze-

vidan qveviT swrafad moZravi haeris masa xvdeba horizon-

talurad moZrav haeris masas da warmoiqmneba qari. miuxe-

davad imisa, rom is SeiZleba teniani aridan modiodes, 

gvalvas mainc gamoiwvevs. xorSakis SemTxvevaSi, rodesac 

RamiT ca mowmendilia, haeris temperatura ar ecema da 

fardobiTi tenianoba ar matulobs. amitom, aorTqleba 

odnav Semcirebulia, grZeldeba RamiTac da aorTqlebis 

dReRamuri jami sagrZnobia, ris gamoc mcenareebidan aor-

Tqleba matulobs. 
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 xorSaki umetesad gvevlineba CrdiloeTidan an Crdi-

lo-aRmosavleTidan mSrali qarebis transformaciis Se-

degad. maRali mTis qedidan haeris daRmavali moZraobis 

Sedegad warmoiqmneba fioni, romelic xorSakis erTerTi 

saxeobaa. gavrcelebulia sami tipis fioni (p.buckis mixed-

viT) anu mTis xorSaki. 

 intensiuri fioni (xorSaki). am movlenis dros, deda-

miwidan dReRamis aorTqleba wynar amindSi 8 mm-ze mets 

Seadgens, xolo zomieri qaris SemTxvevaSi 10 mm-ze mets. 

aRniSnuli xorSakis dros dReRamis saSualo temperatura 

25°-ze metia, xolo SefardebiTi tenianoba 30%-ze naklebi. 

qaris siCqare SeiZleba iyos 5 m/wm da meti. 

 zomieri fioni. am SemTxvevaSi aorTqleba dReRamis 

ganmavlobaSi 10 mm-mdea, xolo haeris saSualo temperatu-

ra Seadgens 15-dan 25°-mde. 

 susti fioni. misi moqmedebis dros dReRamuri saSua-

lo aorTqleba 6 mm-mde aRwevs, xolo haeris saSualo tem-

peraturam zogjer SeiZleba miaRwios 20°-mde. 

 

 

9.2  gvalvis winaaRmdeg brZolis RonisZiebebi 

 

 gvalvisa da masTan brZolis problemam Tavi iCina XX 

saukunis dasasrulSi. saqarTvelo ar warmoadgens udab-

noebis zonis maxlobel teritorias, magram mosalodneli 

globaluri daTbobis fonze, misi aRmosavleTi nawilis 

zogierT raions (gare kaxeTi, qvemo qarTli) sistematuri 

gvalvianobis SemTxvevaSi SesaZlebelia Seeqmnas lokaluri 

gaudabnoebis saSiSroeba. aRniSnulis mizezi, SeiZleba gax-

des am raionebSi arsebuli bunebrivi resursebis araefeq-

turi gamoyeneba. 

 mcenareebisaTvis gansakuTrebiT saSiSia zafxulis 

gvalva, radgan am periodSi aqtiurdeba mcenaris zrda-
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ganviTarebis procesi da izrdeba misi moTxovnileba 

wyalze. aRmosavleT saqarTvelos landSaftebi ufro mow-

yvladia atmosferuli naleqebis deficitis mimarT dasav-

leTis landSaftebTan SedarebiT, sadac vertikaluri zo-

nalobiT atmosferuli naleqebis simcire ramdenadme kom-

pensirdeba horizontaluriT _ namiT, romelic didi rao-

denobiT gamoiyofa zafxulis periodSi dasavleT saqar-

TveloSi.  

 mcenare savegetacio periodSi, fazebis mixedviT 

sxvadasxva raodenobiT wyals saWiroebs, Tumca sawyis fa-

zaSi yvela saxeobis mcenare meti raodenobiT tens saWi-

roebs (80-90%-is farglebSi). amitom mcenaris gadargvis, 

mynobis, Tesvis da sxva RonisZiebebis win, Tu bunebrivi 

naleqi ar aris, 2-3 dRiT adre niadagi unda moirwyas da 

mxolod Semdeg Catardes aRniSnuli samuSaoebi. mcenaris 

fesvTa sistemis ganviTareba ZiriTadad niadagis teniano-

basa da siTbozea damokidebuli. maTzea damokidebuli 

tyis jiSebis merqnis ganviTareba da xarisxi, Tumca mniS-

vnelovania agreTve sakvebi nivTierebebi, romlebzedac 

unda imoqmedos aRniSnulma faqtorebma, raTa mcenaris 

vegetaciam normalurad Caiaros. iseTi tyis jiSebi, rogo-

ricaa: verxvi, alvis xe, tirifi da aryis aRmonacenebi gan-

viTarebis sawyis periodSi imdenad mgrZnobiarea gvalve-

bis mimarT, rom 2-5 mm siRrmemde niadagis gamoSroba maT-

ze damRupvelad moqmedebs. amitom, sicocxlis pirvel pe-

riodSi maTTvis aucilebelia niadagis daCrdilva, raTa 

zedapiruli fena davicvaT gamoSrobisagan. 

 gvalvis negatiuri zemoqmedebis Serbileba da saa-

daptacio RonisZiebebi gulisxmobs Semdegi samuSaoebis 

Catarebas: 

1. niadagis fizikuri Tvisebebis gaumjobeseba (erozire-

buli niadagebis aRdgena) misi damuSavebiTa da Tes-

lbrunviT; 
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2. niadagis xelovnuri rwyva da sarwyavi sistemis monito-

ringi; 

3. gvalvis mimarT naklebad mgrZnobiare mcenareebis Ser-

Ceva; 

4. gvalvis prognozireba; 

5. Tovlis saburvelis xangrZlivad gaCereba; 

6. gvalvis periodSi meteorologiuri pirobebis Secvla 

haeris aqtiur fenaSi da niadagis zedapirze insolaci-

is Semcireba daCrdilviT; 

7. sairigacio qselis Seqmna; 

8. mindorsacavi tyis zolebis gaSeneba, am mizniT SerCeu-

li Sesabamisi (gvalvagamZle) mcenareebis dargva niada-

gisa da klimaturi pirobebis gaTvaliswinebiT. 

 mcenareebze xorSakis (fionis) moqmedeba ramdenadme 

SeiZleba gamovricxoT maRali agroteqnikis fonze. aRniS-

nuli movlenis sawinaaRmdegod mcenareebi uzrunvelyofi-

li unda iyos niadagis teniT, risTvisac saWiroa Catardes 

morwyva, kultivacia da sxva. 

 susti xorSakiT mcenareebi ar ziandebian 5 dRis gan-

mavlobaSi, Tu 0-20 sm fenis niadagSi produqtiuli tenis 

raodenoba 20-30 mm-s Seadges, 50 mm-ze mets 0.5 m fenaSi da 

daaxloebiT 100 mm-s 0.1 m fenaSi. 
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Tavi X 

 

wayinva 

 

10.1 wayinvis tipebi da maTi warmoqmnis pirobebi 

 

 wayinvas uwodeben wlis Tbil periodSi haeris tempe-

raturis swraf dacemas 0°-mde da ufro dabla. aRniSnuli 

movlena sayuradReboa gazafxulisa da Semodgomis Tbili 

amindis pirobebSi, roca amindis swraf cvalebadobas aqvs 

adgili. mcenareebisaTvis gansakuTrebiT sazianoa gazaf-

xulis wayinva, radgan vegetaciis dasawyisSi mcenareebi 

dabali temperaturebisadmi Zlier mgrZnobiarea, amitom 

igi SeiZleba aramarto daziandes, aramed daiRupos kidec. 

 wayinvebi dakavSirebulia rogorc temperaturis 

dReRamur msvlelobasTan, ise mis araperiodul cvlile-

basTan. am SemTxvevaSi, minimaluri temperatura dReRamis 

zogierT monakveTSi SeiZleba 0°‐mde da ufro dabla dae-

ces, maSin roca saSualo dReRamuri temperatura 0°‐ze ma-

Ralia. 

 Semodgomaze, xSir SemTxvevaSi mcenareTa garkveuli 

nawili SedarebiT advilad itans Zlier wayinvas, gansxva-

vebiT gazafxulis wayinvisa (gazafxulis susti wayinvac ki 

zogierTi mcenarisaTvis sazianoa), rac damokidebulia 

mcenaris asakze da masSi Saqrebis raodenobaze. wayinvaTa 

zemoqmedebis periodi, miuxedavad misi xangrZlivobisa ma-

inc damRupvelad moqmedebs mcenareulobaze. minimalur 

temperaturas, romlis zegavleniTac vegetaciaSi myofi 

mcenare nawilobriv ziandeba an mTlianad iRupeba kriti-

kul tamperaturas uwodeben. misi sidide sxvadasxvaa da 

damokidebulia mcenaris ganviTarebis fazaze. 
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 srulyofilad ganviTarebul tyeSi, zafxulobiT 

(cxel dReebSi) haeris temperatura dabalia, xolo RamiT 

mcenareebiT daufarav teritoriasTan SedarebiT maRalia, 

amasTaneve dabalia temperaturis amplituda. am ukanaskne-

lis erTerTi mizezia, rom gazafxulze tyeSi wayinvebi 

adre wydeba, xolo Semodgomaze gvian iwyeba, im adgileb-

Tan SedarebiT sadac tye ar aris. 

 mniSvnelovania, rom meteorologiur jixurSi 2 m si-

maRlze haeris temperatura SeiZleba dadebiTi iyos, xo-

lo miwispira fenaSi _ uaryofiTi. am or simaRles Soris 

temperaturaTa sxvaobam SeiZleba 5-6°‐s miaRwios. 

 warmomqmneli procesebisa da amindis pirobebis mi-

xedviT arCeven wayinvebis sam tips: radiaciuli, adveqciu-

ri da radiaciul-adveqciuri. 

1. radiaciuli wayinvebi _ warmoiqmneba wynar mowmen-

dil amindSi, ZiriTadad dilis saaTebSi, temperaturis 

normaluri dReRamuri msvlelobis dros. igi ganpirobe-

bulia niadagis moqmedi zedapiris gadaciebiT (gamosxive-

biT). misi siZliere da intensioba umetesad damokidebu-

lia reliefis formaze, niadagis zedapiris mdgomareoba-

ze, niadagisa da haeris tenianobaze da sxva adgilobriv 

pirobebze. 

 radiaciuli wayinvebisas adgili aqvs temperaturis 

inversias, romlis dros meteorologiur jixurSi haeris 

temperatura SeiZleba 2-3°‐iT meti aRmoCndes niadagis mi-

wispira haerTan SedarebiT. am tipis wayinvebi iwyeba RamiT 

da maqsimalur intensivobas aRwevs mzis amosvlisas. wyna-

ri da mowmendili amindis SemTxvevaSi wayinvebis xangrZli-

voba izrdeba da mosalodneli xdeba yoveldRiurad. aR-

niSnuls mniSvnelovnad uSlis xels qaris moqmedeba, rad-

gan am SemTxvevaSi xdeba haeris masebis intensiuri, verti-

kaluri da horizontaluri Sereva. 
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 radiaciuli wayinvebis warmoqmna xSiria qvabulebSi, 

xeobebSi da dablobebSi, sadac mTis ferdobebidan daSve-

buli civi haeri grovdeba da ganicdis damatebiT gadaci-

vebas. 

2. adveqciuri wayinvebi _ warmoiqmneba civi haeris mase-

bis SemoWrisas (civi adveqcia) da grZeldeba ramodenime 

dRis ganmavlobaSi. am dros, mimdinareobs haeris tempera-

turis daweva 0°‐ze dabla da SeiZleba moicvas didi teri-

toria. gansakuTrebiT saSiSia gardamaval sezonebSi, 

CrdiloeTidan arqtikuli haeris masebis adveqcia. adveq-

ciuri wayinvebi radiaciuli wayinvebisagan gansxvavebiT 

naklebadaa damokidebuli adgilobriv pirobebze. 

3. adveqciur-radiaciuli wayinvebi _ xSiri movlenaa 

da warmoiqmneba mocemul adgilze civi haeris SemoWrisa 

da SemdgomSi radiaciuli gadacivebis Sedegad. saqarTve-

los teritoriaze wayinvebis es tipia gabatonebuli da 

gansakuTrebul saSiSroebas warmoadgens mcenareebisaT-

vis. is warmoiqmneba gvian gazafxulsa da adre Semodgoma-

ze _ xangrZlivi daTbobis Semdeg. 

 adveqciur-radiaciuli wayinvebis dros, dRisiT nia-

dagis zedapiri civdeba da siTbos maragi mis siRrmeebSic 

klebulobs, RamiT ki intensiurad iwyeba gamosxiveba. aseT 

SemTxvevaSi adveqciisa da radiaciis procesebi erTmaneTs 

avseben. Ria, qarisagan daucveli adgilebisaTvis aRniSnu-

li saxis wayinvebi saSiSia, radgan yinvebma SeiZleba miaR-

wios -2, -4° (metsac) da gagrZeldes ori-sami dRis ganmav-

lobaSi. 

 saqarTvelos pirobebSi wayinvebi iwyeba maSin, roca 

SemoWrili civi haeris minimaluri temperatura uaryofi-

Tia. rac ufri dabalia aRniSnuli temperatura, miT metia 

wayinvebis warmoqmnis albaToba. 

 wayinvebis intensivobaze mniSvnelovan gavlenas ax-

dens niadagis siTbotevadoba da siTbogamtaroba. wayinve-



 144 

bi ufro Zlieria rac naklebia aRniSnuli maxasiaTeblebi. 

niadagSi tenis raodenobis matebisas Sesabamisad matu-

lobs siTbotevadoba da siTbogamtaroba. aRniSnuli pro-

cesi iwvevs Ramis periodSi siTbos modenas siRrmidan ze-

dapirisaken. aqedan gamomdinare, wayinvebis albaToba te-

nian niadagze naklebia mSral niadagTan SedarebiT. 

 

 

10.2 reliefis gavlena wayinvebis intensivobasa  

da xangrZlivobaze 

 

 reliefis gavlena adveqciuri wayinvebis dros nakle-

bad SeimCneva, vidre radiaciuli da adveqciur-radiaciu-

li wayinvebisas. am ukanasknelze gavlenas axdens ferdo-

bebi, mcenareuli safaris Tavisebureba, didi mdinareebisa 

da wyalsacavebis siaxlove da sxva. Tu ferdobebi mcena-

reuli safariTaa warmodgenili, maSin igi xels uSlis qva-

burebSi civi haeris ferdobidan Camodenas. aRniSnulma 

garemoebam SeiZleba Seaferxos wayinvebis warmoqmna qveda 

fenebSi. 

 mTis ferdobebze, RamiT niadagis moqmed zedapirTan 

mimdebare haeris fena radiaciuli gadaciebis Sedegad 

qvemoT eSveba. amitom, ferdobebis qveda nawilSi da vel-

ze, sadac grovdeba gadacivebuli haeri, igi mniSvnelov-

nad civia, vidre ferdobebis zeda nawilSi. haeri ufro 

civia CaRrmavebul, Caketil qvaburebSi, sadac civi haeris 

masebs gasasvleli ara aqvs. 

 cxrilSi 10.2.1 mocemulia temperaturaTa sxvaobebi 

swor, Ria adgilsa da reliefis sxvadasxva formisas, aseve 

uyinvo periodis xangrZlivoba. 
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cxr. 10.2.1   

 

reliefis calkeuli formis wayinvebis saSiSroeba  

(wynari, mowmendili Ramis dros, i.golcbergis mixedviT) 

 

civi haeris  cvlilebebi vakesTan 

SedarebiT 

 

 

reliefis forma 
 

S
e
m
o
d
i
n
e
b
a
 

 

C
a
d
i
n
e
b
a
 

min. tempe-

ratura 

RamiT, ga- 

zafxulze 

da Semod- 

gomaze, °C 

uyinvo  

periodis 

xangrZli- 

voba, 

dReebSi 

mwvervalebi, ci-

cabo (>10°) fer-

dobebis zeda da 

Sua nawili 

 

ar aris 
 

kargia 
 

3-dan 

5°‐mde 

 

15 _ 25 

 

SemaRlebuli, da-

bali (<10°) fer-

dobis zeda nawi-

li 

 

ar aris 
 

aris 
 

1-dan 

3°‐mde 

 

5 _ 15 

 

vake, gavakebuli 

mwvervalebi 
ar aris ar aris 0° 0 

didi mdinareebis 

Walebi, wyalsa-

cavebis sanapiro-

ebi 

 

aris 
 

aris 
 

2-dan 

4°‐mde 

 

10 _ 20 

 

viwro, daklakni-

li, Caketili ve-

lebis Ziri da 

ferdobis qveda 

nawilebi 

 

aris 
 

TiTqmis 

ar aris 

 

-3-dan 

-5°‐mde 

 

15 _ 25 

qvaburebi aris ar aris -4-dan 

-6°‐mde da 

meti 

 

20 _ 30 

 

Caketili farTo 

brtyeli velebi 
aris TiTqmis 

ar aris 
-4-dan 

-6°‐mde da 

meti 

 

20 _ 30 

nestiani dablo-

bebi 
ar aris ar aris -3-dan 

-6°‐mde  
15 _ 30 
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  cxrilidan Cans, rom reliefis Cazneqili formisas 

(Caketil velze, qvaburebSi), uyinvo periodis xangrZlivo-

ba mkveTrad mcirdeba, xolo reliefis amozneqili formi-

sas (gorakebis mwvervalebi, ferdobis zeda nawili) Ria, 

swor adgilebTan SedarebiT izrdeba. 

 tyiT dafarul ferdobebze, tyis civi haeri Cerdeba 

da ferdobis Ria adgilebze wayinvis saSiSroeba izrdeba. 

radiaciuli wayinvebis dros, temperatura tyeSi 2-3°-iT 

ufro maRalia velTan SedarebiT. 

 ferdobebis orientacias garkveuli gavlena aqvs wa-

yinvebis mier mcenareebis dazianebis xarisxze. aRmosavle-

Tis da samxreT-aRmosavleTis ferdobebze mcenareebi zi-

andebian ufro Zlierad. aseT ferdobebze, radiaciuli 

siTbos moqmedebam mcenareebze SeiZleba uaryofiTad 

imoqmedos. mcenareebis gayinvis dros temperaturis 

mkveTr awevas SeuZlia gamoiwvios maTi dazianeba, gansa-

kuTrebiT samxreTis ferdobebze, e.w. `sidamwvris” saxiT. 

mcenaris yvela organo ar iRupeba gayinvis dros. am Sem-

TxvevaSi gansazRvrulia garemo pirobebi. Tu dnoba mimdi-

nareobs umzeod da mas Tan axlavs wvimac, maSin mcenare 

iwyebs gamokeTebas, xolo gayinvis Semdeg Tu is moeqceva 

naTeli mzis sxivebis qveS igi daiRupeba. mcenare yinvas im 

adgilebSi ufro uZlebs, sadac SuadRis mzis simaRle 

mcirea da ca dafarulia RrublebiT. yinulis kristalebi, 

romlebic warmoiqmneba foTlis SigniT, ujredebs Soris, 

mzeze swrafad lRveba da am yinulis mniSvnelovani nawili 

ufro adre orTqldeba, vidre isev ujredi Seiwovdes mas. 

mosalodnelia, agreTve mcenareTa ujredebis gaxleCva, 

ris Sedegad foTlebis didi nawili iRupeba. maSasadame, 

aseT SemTxvevaSi didi mniSvneloba aqvs mcenareebis dac-

vas mzis pirdapiri sxivebisagan, gansakuTrebiT dilis saa-

TebSi, wayinvebis Semdeg. 
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10.3 wayinvebTan brZolis meTodebi 

 

 arsebobs wayinvebis winaaRmdeg brZolis sxvadasxva 

meTodi da maTi efqturad gamoyenebisaTvis gaTvaliswine-

buli unda iqnas wayinvebis warmoqmnis pirobebi. pirobi-

Tad, aRniSnuli meTodebi SeiZleba warmodgenili iqnas or 

jgufad:  

I _ jgufs miekuTvneba fizikuri meTodebi: namis wertilis 

aweva, gamosxivebis Semcireba, haeris gaTboba, haeris fene-

bis erTmaneTSi Sereva da sxva.  

II _ jgufs miekuTvneba biologiuri meTodebi: selaqciuri 

gziT yinvagamZle jiSebis gamoyvana, mcenareTa kvebis re-

Jimis regulireba, pincireba, mcenareebis Stampze miwis 

Semoyra da sxva. 

 gamosxivebis Semcireba. niadagidan da mcenareebidan 

gamosxiveba SeiZleba Semcirdes kvamlis gamoyenebiT. misi 

moqmedeba amcirebs wayinvebis moqmedebas. mis efeqts gan-

sazRvravs sawvavi masala. wvis dros kvamlTan erTad gamo-

iyofa siTbo, romlis raodenoba damokidebulia sawvavi 

masalis raodenobasa da kaloriulobaze. kvamlis gamoye-

nebas dadebiTi Sedegi aqvs wynari da Zalze susti qaris 

SemTxvevaSi (1-2 m/wm). misi efeqti 1-dan 2°-mde aRwevs. 

 namis wertilis aweva _ SesaZlebelia haeris teniano-

bis gadidebiT, rac miiRweva niadagis uxvad morwyviT. 

morwyvis Sedegad wylis orTqli kondensirdeba da gamoi-

yofa faruli siTbo. aRniSnuli meTodis gamoyeneba mizan-

Sewonilia gazafxulze da Semodgomaze, SedarebiT gval-

vian regionebSi. misi efeqti temperaturis 1-2°-iT momate-

baa, niadagis zedapiridan 2 m simaRleze. 

 haeris gaTboba.  misi efeqti ZiriTadad damokidebu-

lia maTburebis raodenobaze. magaliTad, 100 cali maTbu-

ra 1 ha-ze 1-1.5 m simaRleze 1°-mde temperaturis efeqts 

iZleva, xolo 500 cali 3-4°-mde (wynar amindSi). aRniSnuli 
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meTodis rTul orografiul pirobebSi gamoyeneba garkve-

ul siZneleebTan aris dakavSirebuli. 

 haeris fenebis erTmaneTSi Sereva. es meTodi gansa-

kuTrebul efeqts iZleva radiaciuli wayinvebis dros, 

e.w. saqare danadgarebiT, romelsac haeris civi da Tbili 

masebi moZraobaSi moyavs da erTmaneTSi urevs. danadgarma 

SeiZleba mcenare daicvas -4, -6° radiaciuli wayinvis 

dros. aRniSnuli saqare danadgarebi farTod aris gamoye-

nebuli amerikaSi, italiaSi, safrangeTSi da sxva qveynebSi. 

 seleqciuri gziT yinvagamZle jiSebis gamoyvana. am 

meTodis Tanaxmad, seleqciuri gziT unda SeirCes  mcena-

reTa iseTi jiSebi, romlebic ramdenadme gvian daiwyeben 

vegetacias (wayinvebis Sewyvetis Semdeg) da adre Sewyveten 

mas. 

 mcenareTa kvebis reJimis regulireba. niadagSi sasu-

qebis Setana unda moxdes (gansakuTrebiT azotiani sasuqe-

bis) dadgenil, optimalur vadebSi. dagvianebis SemTxveva-

Si mcenarem SeiZleba vegetacia gaagrZelos gvian Semod-

gomamde da am dros umniSvnelo wayinvac zianis momtani 

gaxdeba. miuxedavad imisa, rom kaliumiani sasuqebi ramde-

nadme zrdis mcenaris yinvagamZleobas, maTi niadagSi Seta-

nis vadebis dacva mainc saWiroa.  

 pincireba (waCqmeta). Semodgomaze, roca mcenareebs 

eqmnebaT xelsayreli agrometeorologiuri pirobebi, isi-

ni ganagrZoben zrdas. wayinvebisa da zamTris yinvebisagan 

rom ar daziandes es nazardebi, maT aclian daaxloebiT 

10-15 sm sigrZis wveroebs. mcenare, aseT SemTxvevaSi iZu-

lebuli xdeba Sewyvitos vegetacia da gadavides mosvene-

biT mdgomareobaSi. am dros nazardebi iwrToba dabal 

temperaturaze da mcenarec zamTris yinvebs SedarebiT 

ukeT itans. 

 mcenareebis Stampze miwis Semoyra. adveqciuri wayin-

vebisagan dacvis RonisZiebaTa Soris mniSvnelovania axal-
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gazrda mcenaris fesvis yelTan 30-35 sm-mde fxvieri miwis 

Semoyra. es meTodi Zlieri yinvebis dros icavs mcenaris 

miwiT dafarul nawils. gadarCenili nawilidan ki gazaf-

xulze sakmaod Zlieri nazardebi viTardeba. 

 zemoaRniSnuli meTodebi garkveuli efeqturobiT 

xasiaTdeba, Tumca saWiroa mecnierulad dasabuTebuli 

ufro radikaluri meTodebis SemuSaveba da danergva. 

 

 

10.4 wayinvebis prognozis meTodebi 

  

 wayinvebis winaaRmdeg brZolis RonisZiebebis warma-

tebiT CatarebisaTvis, saWiroa winaswar ganisazRvros ma-

Ti dadgomis dro (TariRi) da intensivoba. amisaTvis, xde-

ba wayinvebis prognozebis Sedgena. aRniSnuli miznisaTvis 

arsebobs wayinvebis prognozis Sedgenis sxvadasxva meTo-

di. 

 brounovis meTodi. am meTodis arsi SemdegSi mdgoma-

reobs, rom wayinvebis warmoqmnis albaToba dakavSirebu-

lia temperaturis absolutur sididesTan, saRamos dak-

virvebis vadaSi. saRamos 21 saaTze rac ufro dabalia 

tamperatura da ramdenadac 13 saaTidan 21 saaTisaken 

mkveTrad klebulobs igi, imdenad metad mosalodnelia 

wayinva. g.venckeviCma da e.cuberbilerma wayinvebis es xer-

xi gadaamuSaves da gamosaxes grafikulad (naxazi 10.4.1). 
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temperaturis sxvaoba 13 da 21 sT Soris 

 

a _ wayinva ar iqneba; b _ wayinva Zalian mcire albaTobi-

saa; g _ wayinva mcire albaTobisaa; d _ wayinva SesaZlebe-

lia; e _ wayinva umetesad SesaZlebelia; v _ wayinva iqneba. 

 

nax. 10.4.1 wayinvebis dadgomis albaTobis (%) grafiki 

 

 magaliTisaTvis grafikze ganvsazRroT wayinvebis 

albaToba. dauSvaT, 13 saaTze haeris temperatura iyo 

8.5°, xolo 21 saaTze 5.2°. aRniSnuli temperaturebis sxva-

oba iqneba 3.3°. grafikze davitanT saTanado temperatu-

ris maCveneblebs, e.i. 5.2° da 3.3°, sadac gavigebT, rom wa-

yinva umetes SemTxvevaSi SesaZlebelia daaxloebiT 70%. 

analogiurad ganisazRvreba wayinvis albaToba grafikze 

dRisa da saRamos sxva temperaturebis urTierTgadakve-

Tis wertilSi. 
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 mixelsonis grafikuli meTodi _ igi akavSirebs Ra-

miT wayinvebis warmoqmnis albaTobas haerSi wylis or-

Tqlis SemcvelobasTan. es wesi emyareba Semdegs, rac uf-

ro mcirea haeris absoluturi tenianoba, wayinva imdenad 

ufro mosalodnelia da piriqiT (naxazi 10.4.2). 

 

 

 

nax. 10.4.2 wayinvebis dadgomis albaTobis grafiki 

 

 ganvsazRvroT mosalodneli wayinva grafikze, ro-

melic gaiangariSeba 21 saaTze haeris absoluturi tenia-

nobiT. dauSvaT, igi 21 saaTze iyo 4.2 mm. mocemuli sidi-

dis grafikis abscisTa RerZidan aRvmarTavT swor xazs, 

grafikze daxrili xazis gadakveTamde. am ukanasknelis 

wertilidan gavavlebT horizontalur xazs ordinatis ga-

dakveTamde, sadac gadakveTis wertili gviCvenebs wayinvis 

dadgomis albaTobas, daaxloebiT 75%. e.i. wayinva mosa-

lodnelia. 

 agro- da hidrometeorologiur sadgurebze SeiZ-

leba vawarmooT prognozis zogierTi dazusteba mixalev-

skis empiriuli formulebiT, pirobebis gaTvaliswinebiT. 
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haeris minimaluri temperatura (mosalodneli wayinva) ga-

nisazRvreba formuliT: 

 

M = t/- (t - t/) C ± A, 
 
xolo niadagis zedapirze minimaluri temperatura (mosa-

lodneli wayinva) ganisazRvreba Semdegi formuliT: 

 

M1 = t/- (t - t/) 2C± A, 
 
formulebSi M - aris mosalodneli minimaluri tempera-

tura miwis zedapiridan 2 m simaRleze (meteorologiur 

jixurSi); 

M1 - mosalodneli minimaluri temperatura niadagis zeda-

pirze; 

t - `mSrali” Termometris temperatura 13 sT-ze; 

t/ - `sveli” Termometris temperatura 13 sT-ze; 

C - koeficienti, romelic damokidebulia 13 saaTis haeris 

SefardebiT tenianobaze. konkretuli raionisaTvis C - 
koeficienti icvleba, amitom SefardebiTi tenianobis 

sididis cvlilebebis Sesabamisad igi mocemulia specia-

lur cxrilSi 10.4.1. 
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cxr. 10.4.1 

 

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 - aris Rrublianobis sidideze Sesworeba 21 saaTze; wa-

yinvis prognozis koreqtireba warmoebs 21 saaTze Rrub-

leblianobis mixedviT. magaliTad, Tu cis TaRi 21 saaTze 

mowmendilia, e.i. Rrublianoba balebSi tolia 0-4, maSin 

A=-2. maSasadame, formuliT gaangariSebuli minimaluri 

temperatura Semcirdeba 2°-iT. rodesac Rrublianoba 4-7 

balia, A=0 koreqtireba ar aris saWiro. im SemTxvevaSi, 

Tu cis TaRi dafarulia RrublebiT, e.i. Rrublianoba 

udris 7-10 bals, maSin A=+2. maSasadame, gaangariSebuli 

minimaluri temperatura unda gadiddes 2°-iT. 

 magaliTisaTvis. dauSvaT 13 saaTze `mSrali” Ter-

mometris mixedviT temperatura t = 8.4°,  t/ 
= 3.7,  r = 60%;  

21 saaTze Rrublianoba cis TaRze udris 1 bals. 

 cxrilSi 10.4.1  r=60%-is dros C=1.5, am mniSvnelo-

bebis formulaSi CasmiT gamoviangariSebT: 

 

M =3.7-(8.4-3.7)1.5 =-3.4°, 
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zemoaRniSnulis Tanaxmad, miRebul sidides vamcirebT 2-

iT da vRebulobT: 

 

M=-3.4-2 =-5.4°. 
 

niadagis zedapirze mosalodneli minimaluri temperatu-

ris gansazRvrisaTvis, saTanado formulis gamoyenebiT, 

miviRebT: 

 

M1=3.7-(8.4-3.7)2×1.5=-10.4°, 
 

sabolood 21 saaTze dazustebiT mosalodneli minimalu-

ri temperatura niadagis zedapirze iqneba: 

 

M1=-10.4-2=-12.4° 
 

 bolo da pirveli wayinvebis TariRebis dadgomis da 

uyinvo periodis dReTa ricxvis gansazRvra. bolo da pir-

veli wayinvebis TariRebis dadgomis gansazRvris wesi dam-

yarebulia wayinvebis TariRebsa da zRvis donidan simaR-

leebs Soris arsebul korelaciur kavSirze. gansazRvri-

saTvis gamoiyeneba Semdegi regresiis gantolebebi (g.mela-

Ze):  

    
n=0.027h+52       (1)  bolo wayinvebisaTvis, 

     n=-0.018h+100     (2)  pirveli wayinvebisaTvis, 

 

sadac n - wayinvebis TariRia (dReTa ricxvi 1 Tebervlidan 

bolo wayinvebis TariRis dadgomamde, xolo 1 agvistodan 

pirveli wayinvebis TariRis dadgomamde); h - adgilis si-

maRle zR. donidan (m).  
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 magaliTisaTvis. Tu zR. donidan adgilis simaRle 

h=20m, aRniSnuli sididis gantolebaSi (1) CasmiT miviRebT: 

 

n=0.027×20+52=53 
 

miRebul sidides (53) gadavTvliT 1 Tebervlidan da bolo 

wayinvis TariRi iqneba 25 marti.  

 analogiurad ganisazRvreba pirveli wayinvis TariRi. 

 uyinvo periodis xangrZlivoba (dRe) mWidro korela-

ciur kavSirSia simaRlesTan zR. donidan. am kavSiridan 

gamomdinare, Sedgenilia regresiis gantoleba uyinvo pe-

riodis xangrZlivobis gansazRvrisaTvis: 

 

n= -0.046h+229   (3), 
 

sadac  n - uyinvo periodis xangrZlivobaa (dReebi); h - adgi-

lis simaRle zR. donidan (m). 

 magaliTisaTvis. Tu zR. donidan adgilis simaRle 

h=30m, aRniSnuli sididis gantolebaSi (3) CasmiT miviRebT: 

 
n= -0.046×30+229=228 

 
miRebuli sidide (228 dRe) warmoadgens uyinvo periodis 

xangrZlivobas 30 m simaRleze (zR. donidan). 
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Tavi XI 

 

atmosferos cirkulacia da amindi 

 

11.1 haeris masebis formireba. civi da Tbili frontebi 

 

 atmosferoSi arsebuli haeris masebi mudmivad moZ-

raobs da qmnis rTul sistemas, romelsac haeris masebi 

dedamiwis zedapiris erTi adgilidan meoreSi gadaaqvs. es 

moZraoba araerTgvarovania da iwvevs dedamiwis zedapiris 

araTanabar gaTbobas. dedamiwis zedapiris gaTboba dabal 

da maRal ganedebze mkveTrad gansxvavdeba erTmaneTisagan 

(sxvaoba 40-45° da metia), rac iwvevs wnevaTa sxvaobas da 

Tan axlavs haeris masebis gadaadgileba. 

 dedamiwis zedapirze ZiriTadi haeris masebis erTob-

liobas atmosferos cirkulacia ewodeba. 

 troposfero, rogorc atmosferos mTavari Semadge-

neli nawili dayofilia calkeul haeris masebad, romleb-

sac uWiravT milionobiT kvadratuli kilometri da er-

TmaneTisagan gansxvavdebian TavianTi TvisebebiT. maTSi 

amindi da misi msvlelobac gansxvavebulia. aRniSnuli sa-

haero masebi erTmaneTisagan ZiriTadad gansxvavdeba tem-

peraturiT, tenianobiT, RrublianobiT, atmosferos gam-

WirvalobiT da sxva. 

 sahaero masebis Tvisebebi ganpirobebulia im adgilis 

TaviseburebebiT, sadac xdeba maTi formireba. magaliTad, 

zafxulSi okeaneebis zedapirze warmoqmnil sahaero ma-

sebs SedarebiT dabali temperatura, meti gamWirvaloba 

da maRaltenianoba aqvs, vidre wlis imave periodSi, imave 

ganedebSi xmeleTis zedapirze warmoqmnil masebs. 

 haeris masebi imis mixedviT, Tu romel zedapirze 

formirdeba miekuTvneba zRvis an kontinentur qvetips. 
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zafxulis periodSi, saSualo ganedebis zRvis masebi uf-

ro civia, vidre kontinenturi masebi, xolo zamTarSi pi-

riqiT, ufro Tbilia. haeris masebi, dedamiwis moqmedi ze-

dapiris gavleniT ganicdis cvalebadobas (icvlis fizi-

kur Tvisebebs) da gardaiqmneba sxva geografiuli tipis 

haeris masad, rasac haeris masis transformacias uwode-

ben. 

 geografiuli warmoSobis mixedviT, haeris masebs ga-

moyofen Semdegi klasifikaciiT: 

1. arqtikuli (antarqtikuli), romelic formirdeba ar-

qtikaSi (antarqtidaSi); 

2. zomieri ganedebis masebi (polaruli), romelic for-

mirdeba zomieri ganedebis xmeleTsa da okeaneebis ze-

dapirze; 

3. tropikuli, romelic warmoiqmneba subtropikul da 

tropikul ganedebSi; 

4. ekvatoruli, romelic warmoiqmneba ekvatorul gane-

debSi.  

 haeris masebi erTmaneTSi Serevisas  warmoqmnian 

frontalur zonebs, xolo maTi dedamiwasTan gadakveTis 

adgils frontis xazs, anu fronts uwodeben. swored aq 

SeimCneva atmosferuli movlenebis swrafi cvlileba, ker-

Zod qaris siCqaris da mimarTulebis, temperaturis, teni-

anobis, atmosferuli wnevis da sxva. gamoyofen frontis 

ramdenime saxes: ZiriTadi, Tbili, civi da okluziis 

fronti. 

 ZiriTad fronts miekuTvneba: arqtikuli (antarqti-

kuli), polaruli da tropikuli. 

 Tbili fronti. roca Tbili haeris masa, rogorc uf-

ro msubuqi da mSrali iwyebs civi haeris masaze aRma sri-

als, civi haeri TandaTanobiT adgils uTmobs Tbil hae-

ris masas. maT gamyof xazs, romelic niadagis zedapirs 

gadakveTs, Tbil fronts uwodeben. 
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 Tbili haeris aRmasvlis dros (8-9 km-mde), Tbili ha-

eri adiabaturad civdeba, rac ganapirobebs kondensaciur 

procesebs. amis Sedegad warmoiqmneba naleqebi, qveda Sre-

Si ki Rrublebi. frontis xazis axlos, dedamiwis gadakve-

TasTan warmoiqmneba qveda iarusis wvimafena (Ns) Rruble-

bi, romlebic mcire intensivobis xangrZliv naleqs iZle-

vian. aseTi saxis naleqi sasargebloa mcenarisaTvis, rad-

gan Tanabrad CaiJoneba niadagSi da avsebs tenis marags. 

Tbili haeris Semdgomi aRmasvlis dros adgili aqvs ma-

Ralfena Rrublebis warmoqmnas, romlebic zafxulSi iZ-

leva naleqs wvimis saxiT, xolo zamTarSi Tovlis saxiT. 

haeris Semdgomi aRmasvlis dros ki warmoiqmneba frTa fe-

na (Cs) da frTa (Ci) Rrublebi, saidanac naleqebi ar mo-

dis. 

 civi fronti. civi haeris masa gacilebiT swrafad 

moZraobs (saSualod 40-50 km/sT), vidre Tbili. igi SeiW-

reba Tbil haerSi soliseburad da aiZulebs mas ukan dai-

xios, ris Sedegad TviTon ikavebs mis adgils. maT gamyof 

xazs, romelic niadagis zedapirs gadakveTs civ fronts 

uwodeben. am dros adgili aqvs swraf da intensiur kon-

densaciur procesebs, ris Sedegad warmoiqmneba grovawvi-

mis Rrublebi (Cb), saidanac miiReba TqeSi wvima. 

 wlis Tbil periodSi, civi frontis gavlisas adgili 

aqvs elWeqsa da setyvas. es fronti warmoiqmneba maSin, 

roca erTi civi haeris masa swrafi moZraobiT daeweva me-

ore civ haeris masas da moxdeba maTi frontis xazebis ga-

erTianeba. civi haeris masebis erTmaneTSi Sereva iwvevs 

Tbili haeris masebis maRla swrafad gandevnas da grovaw-

vimis (Cb) Rrublebisa da elWeqis warmoqmnas. frontis xa-

zebis aseT gaerTianebas okluzia ewodeba. 
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11.2 cikloni da anticikloni 

 

 atmosferos saerTo cirkulaciis sistema xasiaTdeba 

maRali da dabali wnevis areebiT. dabali wnevis ares cik-

loni ewodeba, xolo maRali wnevis ares anticikloni. 

 cikloni _ haeris wnevaTa ganawilebis iseTi area, 

romlis centrSi wnevas umciresi mniSvneloba axasiaTebs, 

ris gamoc qari qris periferiebidan centrisaken, saaTis 

isris sawinaaRmdego mimarTulebiT (naxazi 11.2.1). 

 

 

 

nax. 11.2.1 cikloni 

 

 igi warmoiqmneba tropikul ganedebSi, aseve formir-

deba civi da Tbili masebis gamyof polarul frontzec.  

 ciklonis dros myardeba Sesabamisi amindi _ aRmava-

li dinebisa da dabali wnevis Sedegad ciklonis centrSi 

warmoiqmneba Rrubeli, ris gamoc ciklons axasiaTebs di-

di Rrublianoba da uxvi naleqebi, Tbil periodSi wvimis, 

xolo civ periodSi Tovlis saxiT. cikloni Tbili haeris 

masebis moZraobis mimarTulebiT gadaadgildeba, e.i. zaf-

xulSi geografiulad igi dasavleTidan aRmosavleTisaken 

gadaadgildeba, dReRameSi 400-800 km-iT, zamTarSi ufro 

swrafad gadaadgildeba (1000 km/sT). ciklonis SigniT hae-
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ris masebis moZraobis siCqarea 10-15 m/wm, zogjer 30 m/wm 

da metsac aRwevs. ciklonis moZraobis siCqarea 30-50 km 

saaTSi, calkeul SemTxvevebSi 100 km/sT. 

 ciklonis warmoqmnaSi da formirebaSi monawileobs 

ori fronti _ Tbili da civi, romlebsac Taviseburi amin-

di axasiaTebs. Tbili haeris masa moZraobaSi aiZulebs hae-

ris civ masas daixios ukan da daikavos misi adgili. civi 

haeri, romelic Tbili frontis ukan moZraobs ufro meti 

siCqariT, aiZulebs mas aiwios maRla da dauTmos adgili. 

frontebis aseTi talRuri moZraobiT ciklonis centrSi 

warmoiqmneba haeris wriuli moZraoba. frontaluri xaze-

bi erTdebian da warmoqmnian okluziis fronts, ris Sede-

gadac cikloni sustdeba da sabolood qreba. 

 civi frontis gavlis dros warmoiqmneba wvimagrova 

Rrublebi da modis TqeSi xasiaTis naleqebi, romelsac 

xSirad setyvac moyveba. civ frontze warmoqmnili naleqe-

bi, gansxvavebiT Tbil frontze warmoqmnilisa metad sazi-

anoa mcenareebisaTvis. 

 anticikloni. anticiklonis SemTxvevaSi wnevis maqsi-

mumi warmodgenilia centrSi da periferiisaken TandaTa-

nobiT klebulobs. haeris masebi anticiklonSi moZraoben 

centridan periferiisaken, saaTis isris moZraobis mimar-

TulebiT, ris gamoc misi moqmedebis zonaSi mowmendili 

da mSrali amindia (naxazi 11.2.2). 
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nax. 11.2.2 anticikloni 

 

 anticikloni mZlavri erTgvarovani haeris masaa, ro-

melic 2 aTeul km-ze met teritorias ikavebs. igi warmo-

iqmneba zevidan haeris masebis daSvebiT, ris gamoc mis 

centrSi grovdeba haeris masa, rac maRal wnevas ganapiro-

bebs. zafxulSi, man SeiZleba gamoiwvios atmosferuli 

gvalva, rogorc SedarebiT iSviaTi movlena modis TqeSi 

wvimebic, rac gamowveulia adgilobrivi konveqturi dene-

biT. zamTarSi, anticiklonis moqmedebis ganedebisaTvis 

damaxasiaTebelia miwis zedapiruli inversiebi (mkacri yin-

vebi). 

 anticiklonebs ukaviaT didi teritoria, maTi dia-

metri 2000-3000 km aRwevs. maTTvis damaxasiaTebelia sus-

ti qarebi. arCeven moZrav da stacionarul anticiklo-

nebs. moZravi anticiklonebi warmoiqmneba arqtikaSi da 

moaqvs civi, mSrali haeri. stacionaruli anticiklonebi 

umetesad warmoiqmneba zafxulSi, wynari okeanis Crdilo-

eT nawilSi da zamTarSi zomieri ganedebis materikul na-

wilSi. isini xasiaTdebian dgomis xangrZlivobiT (ramdeni-

me kvira, Tve). anticiklonebis gadaadgilebis siCqarea 25 

km/sT-Si, zogjer 80 km/sT aRwevs. 
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 anticiklonebi, iseve rogorc ciklonebi ZiriTadad 

moZraoben dasavleTidan aRmosavleTisaken, Tumca SesaZ-

lebelia gadaixaron dabali ganedebisaken, samxreT-aRmo-

savleTis mimarTulebiT. 

 

 

11.3 amindis prognozi 

 

 amindi warmoadgens haeris masebisa da masSi mimdina-

re fizikuri procesebis mdgomareobas da cvlilebas anu 

igi aris meteorologiuri elementebis _ wnevis, teniano-

bis, temperaturis, qarisa da sxva meteorologiuri ele-

mentebis maCveneblebis codna, mocemul adgilze drois 

mocemul periodSi. igi garemoze mudmivmoqmedi faqtoria 

da mTel rig SemTvevebSi SesaZlebelia araxelsayreli aR-

moCndes rogorc mcenareebisaTvis, ise sxva cocxali or-

ganizmebisaTvis. maT saSiS meteorologiur movlenebs 

uwodeben. Tbil periodSi aseT movlenad miiCneva: gvalve-

bi, wayinvebi, mSrali qarebi, setyva, Tavsxma (TqeSi) wvime-

bi, xolo wlis civ periodSi Zlieri yinvebi, lipyinuli, 

Zlieri qarebi da sxva. mosalodneli atmosferuli movle-

nis winaswar codna saSualebas iZleva yovelgvari zomebi 

iqnas miRebuli amindis uaryofiTi gavlenis Tavidan asa-

cileblad. aqedan gamomdinare, didi praqtikuli mniSvne-

loba aqvs amindis mecnierul prognozs. 

 amindis prognozi SeiZleba iyos moklevadiani 1-3 

dRis da grZelvadiani _ kviris, 1 Tvis. 

 amindis prognozirebisaTvis adgenen sinoptikur ru-

kas. masze, pirobiTi niSnebiT daitaneba meteorologiuri 

sadgurebis erTdrouli da dinamikuri (yoveli 3 saaTis 

Semdeg) dakvirvebis Sedegebi _ haeris masebis moZraobis 

mimarTulebis, ciklonebis ganviTarebis, frontTa gada-
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nacvlebisa da masTan dakavSirebuli naleqebis zonis 

mdgomareobis Sesaxeb. 

 sinoptikuri rukis analizi, saSualebas iZleva winas-

war ganvsazRvroT amindis mosalodneli cvlilebebi. si-

noptikuri rukis mixedviT amindis winaswarmetyvelebis 

meTods, sinoptikuri meTodi ewodeba. sinoptikuri in-

formacia gamdidrebulia aerologiuri dakvirvebebis mo-

nacemebiT anu monacemebiT, romelic uSualod Tavisufa-

li atmosferodan miiReba. sinoptikuri rukebi SesaZlebe-

lia Sedges rogorc didi (kontinentebi), ise mcire teri-

toriebisaTvis (administraciuli raioni). igi SeiZleba 

iyos rogorc mokle (moklevadiani), ise xangrZlivi perio-

disaTvis (grZelvadiani). 

 mosalodneli amindis prognozisaTvis gamoiyeneba 

hidrodinamiuri anu ricxviTi meTodi. ricxviTi progno-

zis gantolebebis gadawyvetaSi gamoiyeneba TiTqmis yvela 

meteorologiuri informacia. 

 prognozi dgeba saerTo da specialuri daniSnulebi-

saTvis. saerTo prognozi iZleva cnobebs qaris, tempera-

turis, naleqebis, Rrublianobis da sxva elementebis Sesa-

xeb. specialuri daniSnulebis prognozis Sedgenisas iTva-

liswineben im dargis specifikas, romlisTvisac dgeba 

prognozi. 

 grZelvadiani prognozisaTvis ganixileba xangrZlivi 

periodisaTvis haeris masebisa da bariuli sistemebis Se-

saZlebeli uamravi SemTxveva. aseve, yuradReba eqceva mzis 

aqtivobis ryevas, radgan misi amplituda garkveulwilad 

moqmedebs atmosferos cirkulaciur procesebze da Sesa-

bamisad amindis formirebaze. 

 msoflio meteorologiur dakvirvebaTa sistemas Ta-

namgzavruli monacemebiT emsaxureba xelovnuri Tanam-

gzavrebis ori tipi: polarul-orbitaluri da geostacio-

naluri. Tanamgzavruli teqnologiebis ganviTarebas uz-
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runvelyofs kosmosuri kvlevis centri aSS-Si NASA da 

evropaSi `EUMETSAT” (meteorologiuri Tanamgzavrebi). 

informaciis miReba xdeba 5 arxiT (speqtrul diapazonSi) 

uwyvetad. Tanamgzavridan miRebuli fotosuraTebiT xde-

ba ciklonebisa da anticiklonebis adgilmdebareobisa da 

siCqaris gansazRvra.  

 amindis prognozisaTvis aucilebelia yoveldRiuri 

cnobebi atmosferoSi mimdinare procesebze ara marto 

garkveuli nawilisaTvis, aramed misi mTliani zedapiri-

saTvis. dedamiwis zedapiris 70% dafarulia zRvebiTa da 

okeaneebiT, rac srul meteorologiur dakvirvebaTa war-

moebis saSualebas ar iZleva. amitom, e.w. meteorologiu-

ri Tanamgzavrebis saSualebiT xdeba atmosferos maRal 

fenebSi mimdinare procesebis uwyveti Seswavla. 

 amindis pirobebis Seswavlis globaluri xasiaTis da-

madasturebelia msoflio meteorologiuri organizaciis 

(WMO) mier amindze dakvirvebebis srulyofa, amindis 

prognozis gaumjobeseba da meteorologiuri informaci-

is Sekrebisa da gacvlis daCqareba msoflios qveynebs So-

ris. 

 

 

11.4 amindis winaswarmetyveleba adgilobrivi  

niSnebiT 

 

 adgilobrivi niSnebiT amindis prognozis Sedgena Se-

saZlebelia mxolod mcire teritoriisaTvis. gaTvaliswi-

nebulia is garemoeba, rom amindi ar unda viwinaswarmet-

yveloT erTi romelime niSnis mixedviT, aramed ramdenime 

niSani unda daupirispiroT erTmaneTs. prognozis saime-

dooba maSin iqneba maRali, roca niSnebis umetesi nawili 

erTmaneTs daemTxveva. aRniSnuli niSnebi saerToa konkre-

tuli adgilisaTvis. SeiZleba erTi adgilisaTvis daris 
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mauwyebeli niSani, sxva adgilisaTvis avdris mauwyebeli 

gamodges. mosalodneli amindis winaswarmetyveleba mTian 

regionebSi, reliefis sirTulis gamo gaZnelebulia. ami-

tom, adgilobrivi niSnebis gamoyenebiT SesaZlebelia amin-

dis prognozi dazustdes patara raionisaTvis. 

 tyis biomasis matebisaTvis mniSvnelovania mwerebis, 

sokovani da baqteriuli avadmyofobebis mimarT tyis nar-

gaobis mdgradoba. tyis jiSebze mavneblebisa da sxvadas-

xva daavadebis gavrceleba amindis pirobebiT, kerZod, mi-

si uaryofiTi movlenebiT aris gamowveuli. tyis masobri-

vi gadagvareba xdeba araxelsayreli niadagur-klimaturi 

pirobebiT. tyis nargaobaze damRupvelad moqmedebs gval-

vebi, Zlieri yinvebi da sxva. mravali mavneblisa da daava-

debis afeTqeba iwyeba gvalvian wlebSi an zamTris Zlieri 

yinvebis Semdeg, anu amindis im araxelsayreli movlenis 

Sedegad, rac mcenaris gamofitvasa da dasustebas iwvevs. 

 amindTan mWidro kavSirSia tyeSi xanZris warmoqmnis 

saSiSroeba. xanZris gaCenis albaToba metia gvalvebisa da 

tyis balaxeuli safaris gaxmobis periodSi. cecxlis gaCe-

nis momentSi saSiSia qarebis moqmedeba, agreTve Weqa-quxi-

lis dros warmoqmnili eleqtromuxti. gamomdinare iqe-

dan, rom xanZris movlena dakavSirebulia amindTan, xan-

Zris saSiSroebis Sefaseba xdeba kompleqsuri maxasiaTeb-

lebiT. xdeba xanZris saSiSroebis klasebis Sedgena, rom-

lis mixedviT SemuSavdeba tyis xanZrebis saSiSroebis ruka 

da prognozi xanZarsaSiSi periodisaTvis. 

 mosalodneli amindis adgilobrivi niSnebi dafuZvne-

bulia meteorologiuri movlenebis xasiaTze. 

 wnevaze da tenianobaze damokidebuli niSnebi _ di-

liT haeris tenienobis Zlieri kleba, xolo saRamos mate-

ba, mziani amindis niSania. wnevis swrafi dacema qaris gaZ-

lierebis da naleqis niSania, xolo Tu wneva ganuwyvetliv 

matulobs mosalodnelia kargi amindi. Tu wneva dilidan-
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ve mcirdeba, xolo haeris temperatura da tenianoba Cveu-

lebrivze metad izrdeba, amave dros haeri ixuTeba mosa-

lodnelia Weqa-quxili. 

 qarze damokidebuli niSnebi _ saRamos qaris gaZlie-

reba avdris niSania. zafxulSi RamiT wynari amindi, Suad-

Ris saaTebSi Zlieri qari, romelic saRamos Cadgeba kargi 

amindis niSania. Tu mzian amindSi qari ramdenime dRis gan-

mavlobaSi erTi mxridan qris, Semdeg Seicvala mimarTule-

ba da meore mxridan daubera, niSania amindis Secvlis da 

naleqis. 

 Rrublebze damokidebuli niSnebi _ frTa Rrublis 

gamoCena horizontze dasavleTidan da misi swrafi moZra-

oba wvimis da qaris niSania. dRisiT frTa Rrublebis ga-

moCena, romelTa raodenoba ar matulobs da uwesrigodaa 

gafantuli caze, kargi amindis niSania. Tu saRamos grova 

Rrublebi ar gaifanta da ar gaqra, mosalodnelia amindis 

gauareseba da wvima. Tu grova Rrublebi swrafad izrdeba 

da uzarmazari mTebis zomas aRwevs mosalodnelia Weqa-

quxili. 

 Sereuli niSnebi _ Zlieri nami kargi amindis niSania, 

xolo diliT mSrali balaxi RamiT mosalodneli wvimis. 

Tu xevSi da dabal adgilebSi saRamosa da diliT nislia, 

romelic ifanteba mzis amosvlisas mziani amindia mosa-

lodneli. varskvlevebis cimcimi naleqis niSania. aseve, na-

leqis niSania Tu diliT riJraJi Zalze wiTeli ferisaa. 

 zemoaRniSnulidan gamomdinare, amindis adgilobrivi 

mecnierul dakvirvebaTa niSnebis nawili damyarebulia 

xelsawyoebis Cvenebaze, xolo nawilis SemCneva vizualu-

rad aris SesaZlebeli. 
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Tavi XII 

 

klimati 

 

12.1 klimati da misi warmomqmneli faqtorebi 

 

 klimati ewodeba mocemul adgilSi amindis mraval-

wliur reJims anu amindis saSualo mdgomareobas xan-

grZlivi periodis ganmavlobaSi, romelic ganpirobebulia 

misi geografiuli mdebareobiT. 

 mecnierebas, romelic swavlobs klimats klimatolo-

gia ewodeba. mis mizans warmoadgens klimatis warmomqmne-

li procesebis, klimatis cvalebadobis prognozirebisa 

da klimaturi resursebis racionalurad gamoyenebis Ses-

wavla. 

 klimatis warmomqmneli ZiriTadi faqtorebia: mzis 

radiacia, atmosferos cirkulacia, dedamiwis zedapiris 

safari (mcenareuloba, yinuli, Tovli da sxva), okeaneebi, 

zRvebi da a.S. 

 klimatis formirebaSi mniSvnelovani roli mzis ra-

diacias eniWeba. igi atmosferoSi mimdinare TiTqmis yvela 

procesis wyaroa. dedamiwis zedapirze mzis radiacia ara-

Tanabrad aris ganawilebuli. misi Semodineba da radiaci-

uli balansis sezonuri cvlileba damokidebulia dedami-

wis sferosebr formasa da misi RerZis daxraze. 

 mzis radiaciis ganeduri ganawileba iwvevs maRal da 

dabal ganedebs Soris atmosferuli wnevis gansxvavebas, 

ris Sedegadac viTardeba haeris nakadebi, rac ganapiro-

bebs atmosferos cirkulaciis xasiaTs. 

 dedamiwis zedapirze ganedebis mixedviT, mzis siTbos 

ganawilebas yofen xuT Termul sartyelad. 

• cxeli sartyeli (tropikuli), romelic mdebareobs 

tropikebs Soris CrdiloeT da samxreT (23.5°) ganedebze; 
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• ori zomieri sartyeli, tropikebidan polarul wremde 

(23.5-dan 66.5°‐mde, Crdilo da samxreT naxevarsferoSi); 

• ori civi sartyeli (polaruli), romelic mdebareobs 

polarul wresa da Crdilo da samxreT polusebs Soris. 

 dedamiwis zedapirze siTbos ganawilebas agreTve ga-

napirobebs mcenareuli safari. balaxis safari amcirebs 

niadagis temperaturis dReRamur amplitudas da saSualo 

temperaturas. mniSvnelovan gavlenas klimatze axdens 

tye. mis, mier Seqmnili mikroklimati gansxvavdeba misi 

maxlobeli teritoriebis mikroklimatisagan. tyis safari 

qmnis uswormasworobas, romelzedac matulobs atmosfe-

ruli naleqebis raodenoba da haeris temperatura. igi 

xels uwyobs turbulenturi moZraobis gaaqtiurebas. 

 tyis da yovelgvari mcenareuli safaris gavrceleba 

damokidebulia adgilis klimatur pirobebze anu mcenare-

uloba da klimati mWidro kavSirSia. 

 klimatis warmoqmnaze, garda geografiuli ganedebi-

sa gavlenas axdens materikebi da okeaneebi, romlebic 

warmoqmnian kontinenturi da zRvis tipis klimatebs. er-

Tsa da imave ganedze, kontinentis dasavleT da aRmosav-

leT sanapiroebze gansxvavebuli klimatia, rasac ganapi-

robebs zRvebi da okeaneebi. zRvis sanapiro zonidan adgi-

lis daSoreba gavlenas axdens tenianobaze, temperatu-

rul reJimze, Rrublianobaze, naleqebze da gansazRvravs 

klimatis kontinenturobas. kontinenturobas gansaz-

Rvravs, agreTve atosferos zogadi cirkulacia. 

 Zlieri klimatqarmomqmneli faqtoria didi mTebi, 

romlebic qmnian gansakuTrebul klimats _ mTis klimats. 

 dedamiwaze klimatebis did sxvaobas qmnis klimatis 

warmomqmneli faqtorebis sxvadasxva SeTanawyoba. dedami-

wis zedapiris dayofas klimatur olqebad didi Teoriuli 

da praqtikuli mniSvneloba aqvs, radgan mcenareebisa da 

niadagis Tavisebureba, cxovelebis gavrceleba damokide-
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bulia klimatis xasiaTze. aseve, klimats ukavSirdeba ada-

mianis sameurneo saqmianobis mravali dargi. 

 dedamiwaze klimatis SeswavlisaTvis, calkeuli re-

gionebisaTvis adgenen klimatis elementTa sxvadasxva niS-

nebis gansazRvrul SeTanawyobas, ris Sesabamisadac arse-

bobs klimatis mravali klasifikacia. akad. l.bergis mi-

xedviT, gamoyofilia geografiuli klimaturi landSaf-

turi tipis zonebi: 

1. tundris klimati. aq zamTari xangrZlivi da civia. 

zafxuli teniani, civi da xanmokle. yvelaze Tbili 

Tvis saSualo temperatura ar aRemateba 10-12°-s; 
2. taigis klimati _ zomieri klimatia, civi zamTriT. 

Tbili Tvis temperatura 10-20°-ia, yinvebi -30°-ze da-

balia. naleqebis wliuri jami qvezonebis mixedviT 

cvalebadobas 300-600 mm-s Soris; 

3. zomieri zonis foTlovani tyeebis klimati. aq zamTa-

ri naklebad civia, xolo zafxuli ufro Tbili, tai-

gis klimatTan SedarebiT. naleqebis raodenoba 500-

700 mm-s Seadgens. 

4. musonuri klimati _ xasiaTdeba mSrali zamTriT da 

xangrZlivi, Tbili, teniani zafxuliT. ivlisis TveSi 

naleqebi aRwevs 100 mm-s. zafxulSi haeris tenianoba 

maRalia, dRisiT zogjer aRwevs 70%-s; 

5. stepis klimati. am klimatis I qvetipSi zamTari zomi-

eria (an civia), zafxuli _ Tbili. II qvetipSi zamTari 

Tbilia, zafxuli cxeli. naleqebis wliuri jami 460 

mm-ia; 

6. xmelTaSuazRvis klimati _ subtropikebSia, sadac 

zafxuli cxeli da mSralia, zamTari _ Tbili da te-

niani; 

7. subtropikuli zonis tyis klimati _ xasiaTdeba Se-

darebiT Tbili zamTriT. yvelze civi Tvis  saSualo 
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temperatura 2°-ze metia. zafxuli cxeli da uxv na-

leqiania (1000 mm da meti); 

8. zomieri sartylis Sidamaterikuli udabnos klimati 

_ xasiaTdeba grili zamTriT, Zalian mSrali da cxe-

li zafxuliT. ianvris Tvis saSualo temperatura 

umetesad uaryofiTia. naleqebis wliuri jami 250 mm-

ze naklebia; 

9. tropikuli udabnos klimati _ xasiaTdeba cxeli 

zafxuliT da Tbili zamTriT. naleqebis raodenoba 

mcirea (250 mm-ze naklebi weliwadSi); 

10. savanis anu tropikuli tye-stepis klimati. am zona-

Si yvelaze civi temperatura 18°-ze dabla ar ecema. 

naleqebis raodenoba 200-1000 mm-s Seadgens; 

11. teniani tropikuli tyis klimati _ cxelia, aq mSrali 

sezoni iSviaTad icis, temperaturis wliuri msvle-

lobis amplituda mcirea. naleqebis raodenoba 2000-

5000 mm-s Seadgens; 

12. mudmivi yinulis klimati _ moicavs ukidures Crdi-

loeT raionebs (mTebSi Tovlis zonis maRla), sadac 

haeris saSualo wliuri temperatura yovelTvis 

uaryofiTia. 

 

 

 

12.2 agroklimaturi resursebis Sefaseba 

 

 agroklimaturi faqtorebis erTobliobas, romelic 

qmnis sasoflo-sameurneo produqciis miRebis SesaZleb-

lobas agroklimaturi resursi ewodeba.  

 agroklimaturi resursebis Sefasebis meTodikaSi 

mniSvnelovania garemosa da mcenaris erTianobis principi, 

romelic gamoixateba mcenareTa moTxovnilebis arsebobiT 

garkveuli pirobebisadmi. aRniSnuli meTodika emyareba 

or ZiriTad garemoebas: mcenareebis sicocxlisaTvis saWi-
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ro TanabarmniSvnelovnobis (Seucvlelobis) faqtorebs da 

mcenareTa garemos yofis faqtorebs. 

 klimatis ZiriTadi faqtorebi: siTbo, sinaTle, teni 

da haeri erTnairad saWiroa mcenareebisaTvis. es faqto-

rebi maTze axdenen uSualo da pirdapir gavlenas, ro-

gorc sicocxlis mTel peiodSi, aseve maTi gavrcelebis 

mTel teritoriaze. danarCeni faqtorebi (damatebiTi) as-

ruleben meorexarisxovan rols. maT koreqtivebi SeaqvT 

ZiriTadi faqtorebis moqmedebaSi (es faqtorebia: qari, 

Rrublianoba, nisli da sxva). isini aZliereben an asuste-

ben ZiriTadi faqtorebis moqmedebas. magaliTad, Rrubli-

anoba asustebs da cvlis mzis radiaciis speqtrul Semad-

genlobas dedamiwaze da mniSvnelovnad amcirebs haeris 

temperaturis dReRamur amplitudas. qari aZlierebs nia-

dagis tenis xarjvas aorTqlebaze, transpiraciaze da a.S. 

 agroklimaturi resursebis Sefasebis meTodikaSi ga-

saTvaliswinebelia minimumis kanoni (malimitirebeli faq-

toris kanoni). am kanonis Tanaxmad, sxva pirobebis Secvli-

sas mosavlis raodenoba ganisazRvreba im faqtoriT, ro-

melic minimums warmoadgens. magaliTad, gvalvian zonebSi 

tenis raodenoba warmoadgens mosavlis malimitirebel 

faqtors. e.i. agroklimatis Sefasebas safuZvlad udevs 

dedamiwaze sxvadasxva klimatur zonebSi temperaturis 

reJimisa da niadagis tenianobis Sefaseba. 

 agroklimaturi resursebis Sefasebisas unda dadgin-

des Semdegi pirobebis raodenobrivi mniSvnelobebi: 

1. savegetacio periodis Termuli da nawilobriv si-

naTlis pirobebi da misi calkeuli periodebi; 

2. tenianobis pirobebi (naleqebis reJimi da niadagis 

teni); 

3. mcenareebis gadazamTrebis pirobebi, romlebic xasi-

aTdebian haerisa da niadagis minimaluri temperatu-

rebiT, Tovlis safaris simaRliT; 
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4. mcenareebisaTvis araxelsayreli (saSiSi) meteoro-

logiuri movlenebi. 

klimatis miTiTebul maxasiaTeblebTan erTad gaTva-

liswinebuli unda iqnas mcenareebis moTxovnileba gare-

mosadmi. kerZod, optimaluri da kritikuli haeris da nia-

dagis temperaturebi da maTi jamebi. 

agroklimaturi maCveneblebi. raodenobrivi kavSiris 

gamosaxvas klimatur faqtorebsa da mcenaris zrda-ganvi-

Tarebas, yinvagamZleobasa da mosavlis formirebas Soris 

agroklimaturi maCveneblebi ewodeba. 

savegetacio periodSi siTboze mcenareebis moTxov-

nilebis agroklimatur maCveneblad gamoiyeneba efeqturi 

da aqtiuri temperaturebis jamebi.  

agroklimatur maCveneblebs ganekuTvneba kritikuli 

temperaturebic, romlebic gansazRvraven mcenareebis si-

cocxlisunarianobas. 

 mcenaris tenze moTxovnilebis agroklimaturi maC-

venebelia produqtiuli tenis maragi, rac mosavlis sidi-

dis uzrunvelyofis ganmsazRvrelia. 

agroklimaturi analogebis Teoriis safuZvels war-

moadgens is garemoeba, rom mcenareebis sicocxlis gan-

msazRvreli klimaturi faqtorebi unda uzrunvelyofdes 

mcenareebis moTxovnilebas. mcenaris erTi klimaturi zo-

nidan meoreSi gadatanisas, saWiroa dadgindes axali teri-

toriis klimaturi resursebis Sesabamisi xarisxi, mcenare-

ebis moTxovnilebis mixedviT, rac gamoixateba agroklima-

turi maCveneblebiT. 

teritoriis agroklimaturi Sefaseba xdeba ara mar-

to meteorologiuri sidideebis saSualo mravalwliuri 

mniSvnelobebiT, aramed maTi gansazRvruli mniSvnelobe-

bis da maTi droSi ganmeoradobiTac. aRniSnuli, saSuale-

bas iZleva gamovavlinoT niadagis tenianobis sxvadasxva 
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maragis, naleqebisa da temperaturaTa jamis normidan 

mniSvnelovani gadaxrebis ganmeoradobis sixSire. 

agroklimaturi sidideebis uzrunvelyofisa da gan-

meoradobis gaangariSeba. agrometeorologiuri resurse-

bis SefasebisaTvis gamoiyeneba saSualo mravalwliuri me-

teorologiuri sidideebis mniSvnelobebi, romlebic mii-

Reba rigi wlebis gasaSualebiT. Tu rigi sakmaod didia 

(40-60 da meti, mravalfaqtorTa sididisaTvis), aseT gasa-

Sualebas klimatur normas uwodeben. momdevno etaps, me-

teorologiuri dakvirvebaTa monacemebis ganzogadoebisas 

warmoadgens maTi dajgufeba. mniSvnelobebis intervals, 

romliTac jgufdeba monacemebi, rigi mravalwliuri dak-

virvebaTa romelime sidideebis mixedviT, gradacias uwo-

deben. 

mocemuli gradaciis sixSires an SemTxvevaTa ricxvs, 

romelic ganekuTvneba mocemuli rigis saerTo ricxvs, 

mocemuli gradaciis ganmeoradoba ewodeba. mocemuli si-

didis ganmeoradobis mniSvnelobas, romelic procentebSi 

gamoisaxeba albaTobas uwodeben. es sidide gviCvenebs ase-

Ti movlenis ganmeoradobis albaTobis sixSires, wlis 

garkveul intervalSi. 

jamuri albaTobis movlenas garkveuli sazRvris ze-

viT an qveviT uzrunvelyofas uwodeben. 

klimaturi parametrebis sxvadasxva mniSvnelobebis 

uzrunvelyofis da albaTobis gaangariSeba warmoebs empi-

riuli formuliT: 

 

p = %100
1
⋅

+n
m  

 

sadac p - uzrunvelyofaa (%), m - statistikuri wevrebis 

rigiTi nomeri x1, x2, x3 ... xn, romlebic ganlagebulia klebad 

ricxvebad, n - SemTxvevaTa ricxvi rigSi. 
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 savegetacio periodis Termuli da sinaTlis resur-

sebis Sefaseba.  savegetacio periodis Termuli pirobebis 

Sefaseba xdeba aqtiur temperaturaTa jamis mixedviT. 

calkeul wlebSi aqtiur temperaturaTa jami savegetacio 

periodSi SeiZleba arsebiTad gansxvavdebodes saSualo 

mravalwliurisagan. imisaTvis, rom davadginoT mocemul 

adgilze, umetes wlebSi mcenareebi uzrunvelyofilia Tu 

ara siTboTi  CvenTvis saintereso mocemuli mniSvnelobe-

biT, unda  ganisazRvros temperaturis jamis ganmeorado-

bis SemTxveva da mcenaris mier temperaturis jamisadmi 

moTxovnilebis uzrunvelyofa (%).  

 naxazze 12.2.1 mocemulia temperaturis jamis uz-

runvelyofis mrudi. 

 
_ _ _ _  subtropikuli tipi 

_______ zomieri tipi 

nax. 12.2.1 temperaturaTa jamis uzrunvelyofis mrudi 

 

 naxazis abscisTa RerZze mocemulia temperaturaTa 

jamis gadaxra saSualo sidididan (0-dan pirobiTadaa mi-

Rebuli), xolo ordinatTa RerZze temperaturiT uzrun-

velyofa (%).  

 mocemuli mrudebi ori tipisaa da axasiaTebs zomier 

da subtropikul klimatur zonebs. aRniSnuli mrudebis 

mixedviT, SeiZleba ganisazRvros siTboTi uzrunvelyofa 

sacegetacio periodSi, sxvadasxva mcenarisaTvis. amisaT-

vis, unda vicodeT mocemuli raionisaTvis mravalwliuri 
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saSualo temperaturis jami 10°-is zeviT mdgradi gadas-

vlidan. 

 aRniSnuli meTodi saSualebas iZleva mocemul ad-

gilze, savegetacio periodSi gavigoT, Tu rogori alba-

TobiTaa mosalodneli aqtiur temperaturaTa jamis esa 

Tu is mniSvneloba. gamoTvlili sidide, ar iZleva srul 

warmodgenas temperaturis jamis dagrovebis dinamikaze, 

maSin roca rigi amocanebis gadawyvetisaTvis, saWiroa ga-

nisazRvros romel vadaSi dagrovdeba mcenarisaTvis saWi-

ro temperaturaTa jami. 

 naxazze 12.2.2 mocemulia nomograma, romlis mixed-

viT, ganisazRvreba ama Tu im temperaturis jamis dagro-

veba nebismier TariRSi da piriqiT, Tu viciT TariRi gani-

sazRvreba temperaturis jami, romlis sizuste aris 50° 
(iSviaTad 100°). 
 

 

 

nax. 12.2.2 temperaturis jamis dagroveba damokidebuli 

          temperaturis mravalwliur saSualo jamze 
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 mocemuli nomograma Sedgenilia mSrali da subtro-

pikuli zonebisaTvis, zRvis donidan 1000 m simaRlemde. 

 Termuli pirobebis SefasebisaTvis, aseve  gaTvalis-

winebulia uyinvo periodis xangrZlivoba, haerSi da niada-

gis zedapirze intensiuri wayinvebis dawyebisa da damTav-

rebis saSualo da mosalodneli vadebi.  

 mzis radiaciis resursebi savegetacio periodis gan-

mavlobaSi ZiriTadad ganisazRvreba mzis radiaciis jamu-

ri SemosvliT, saSualo mravalwliuri jamebis an radiaci-

uli balansis jamebis mixedviT, aseve 5 da 10°-is zeviT 

temperaturebis periodSi, fotosinTezurad aqtiuri ra-

diaciis jamuri SemosvliT.  

 savegetacio periodis tenianobis pirobebis Sefase-

ba. mcenareebis teniT uzrunvelyofis Sefaseba xdeba na-

leqebis saSualo mravalwliuri jamebiT, romlebic axasi-

aTeben teritoriis uzrunvelyofas 50%-iT.  

 naxazze 12.2.3 mocemulia nomograma, romliTac Se-

saZlebelia gaangariSebuli iqnas konkretuli raionisaT-

vis naleqebis jamis sxvadasxva uzrunvelyofa nebismieri 

periodisaTvis, Tu cnobilia maTi saSualo mravalwliuri 

jami Tvisa da wlis periodisaTvis. 
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nax. 12.2.3  mravalwliuri naleqebis jamze (y)  
                             damokidebuli naleqebis dagroveba (x) 

 

 nomograma saSualebas iZleva ganisazRvros, Tu ro-

mel kalendarul vadaSi dagrovdeba CvenTvis saintereso 

naleqebis jami (mm), saidanac gavigebT, Tu rogor iqneba 

uzrunvelyofili mcenare teniT. 

 savegetacio periodis tenianobis pirobebis Sefaseba 

naleqebis jamebiT, ar aris sakmarisi teritoriis wylis 

resursebis daxasiaTebisaTvis. radgan ama Tu im raionSi 

naleqebis jami SeiZleba erTnairi iyos, magram erTi raio-

ni xasiaTdebodes naleqebis siWarbiT mcenareebisaTvis, 

xolo meore tenis naklebobiT da moiTxovdes morwyviTi 

RonisZiebebis gatarebas, rac aixsneba am raionebSi aor-

Tqlebis sxvaobiT. aorTqleba ZiriTadad damokidebulia 

mzis radiaciis Semosvlaze da amiT ganpirobebulia tempe-

raturuli reJimi. samxreTis raionebSi aorTqleba maRa-

lia, vidre CrdiloeTis raionebSi. teritoriis teniano-

bis pirobebis SefasebisaTvis mimarTaven naleqebis raode-
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nobis Sefardebas mis aorTqlebasTan,  risTvisac gamoiye-

neba g.selianinovis hidroTermuli koeficienti (hTk). 

 

 

12.3 tye da klimati 

 

 tyis mWidro kavSiri klimatTan vlindeba dedamiwaze 

misi zonaluri ganawilebiT. dedamiwis zedapiri xSir Sem-

TxvevaSi uswormasworo, talRiseburia, aqedan gamomdina-

re klimaturi da kerZod, mikroklimaturi pirobebic gan-

sxvavebulia. 

 mcenares zrda-ganviTarebisaTvis garkveuli raode-

nobiT siTbo, teni, sinaTle da sxva meteorologiuri 

elementebis optimaluri SeTanawyoba esaWiroeba. amitom, 

bunebriv pirobebSi mcenareebis sxvadasxva jiSebi zonalu-

rad nawildeba reliefisa da simaRlis mixedviT. 

 tyis roli klimatis formirebaSi adreuli periodi-

dan iyo mniSvnelovani. tyis xelovnurad gaSenebis isto-

ria ramodenime etapad SeiZleba daiyos. 

 pirveli periodi mimarTuli iyo tyis dacvisa da 

muxnari tyeebis aRdgenisaken.  

 meore periodi cnobilia v.dokuCaevis eqspediciis 

wina periodad,  rodesac yalibdeboda sacdeli satyeoebi.  

 mesame periodi xasiaTdeba stepebSi tyis xelovnuri 

gaSenebiT. Semdgom periodSi Sendeba tyeebi, iqmneba min-

dorsacavi tyis zolebi, satyeo-sacdeli meurneobebi da 

sxva. 

 tyis gavlenaSi igulisxmeba yoveli mcenarisa da buC-

qis gavlena klimatze, miwisqveSa wylis doneze, mdinaris 

dinebaze, eroziaze da a.S. 

 amrigad, tyis roli klimatTan mimarTebaSi Semdegia: 

a) tye Crdilavs niadagis zedapirs, xolo wvimis, Tov-

lisa da sxva saxis atmosferuli naleqebis nawils 
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atarebs niadagSi (nawili foTlebidan da totebidan 

orTqldeba), adidebs haeris tenianobas, rac dadebiT 

movlenad unda CaiTvalos.  

niadagis mier miRebuli naleqebis raodenoba damoki-

debulia tyis sixSireze da mis jiSobriv Semadgen-

lobaze. wiwvovani mcenareebi nakleb naleqs atareben 

niadagis zedapiramde, vidre foTlovanebi. wiwvovan 

tyeebSi niadagi ufro daCrdilulia, amitom aor-

Tqlebis intensivoba dabalia, xolo mzis radiaciis 

gavlena susti, Sesabamisad dabalia haerisa da niada-

gis temperaturebic.  

tyeSi Tovlis safari TandaTanobiT dneba da mis 

mTel marags niadagi iTvisebs, rac mcenares norma-

luri vegetaciisaTvis optimalur pirobebs uqmnis. 

aRniSnulisagan gansxvavebiT, velze mzis radiaciis 

moqmedebiT Tovli swrafad dneba (gansakuTrebiT 

zamTris periodSi), niadagi mas ver iTvisebs, rac 

wyaldidobas iwvevs. msgavsi uaryofiTi movlenebis 

Tavidan acileba SesaZlebelia tyis swori eqsploa-

taciiT, misi gaSenebiT da dacviT. 

b) tye da mindorsacavi tyis zoli amcirebs qaris mavne 

moqmedebas, ucvlis mas mimarTulebas da siCqares. 

aRmosavleTis mimarTulebis qari mSrali da cxelia, 

radgan is udabno adgilebidan qris, wlis Tbil peri-

odSi. civ periodSi ki _ mSrali da civi, rac samxreT 

raionebSi dabal temperaturas amyarebs da iwvevs 

mcenareTa dazianebas. tyis masivi, did rols asru-

lebs am mavne movlenebis zegavlenis SemcirebaSi. 

tyiT dafarul adgilebSi eroziuli movlena mcire 

masStabiT (an sul ar xdeba) mimdinareobs, rac tyis 

sixSiresTanaa dakavSirebuli. 

g)    tyisqveSa niadagi organuli narCenebis daSlis pro-

cesis gamo, sxva niadagebisagan maRali fizikur-qimi-
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uri TvisebebiT gamoirCeva. is kargad iTvisebs nale-

qebs, didi siTbogamtaroba da siTbotevadoba axasia-

Tebs, rac xelsayrel pirobebs qmnis mcenareebis 

zrda-ganviTarebisaTvis. 

 tyis niadagis zedapirsa da qveda fenebSi temperatu-

ris amplituda mcirea, tenianobis dinamika ki normaluri, 

rac xels uwyobs mcenareTa fesvTa sistemis ganviTarebas. 

es ukanaskneli ki, Tavis mxriv dadebiTi faqtoria mcena-

ris miwiszeda nawilis ganviTarebisaTvis. roca naleqebi 

mcire raodenobiTaa, an sul ar aris, mcenare arsebobi-

saTvis wina periodSi dagrovil atmosferul naleqebs 

iyenebs, rac mxolod tyis pirobebSia SesaZlebeli. 

 klimatze tyis gavlenis mniSvneloba gansakuTrebu-

lad aqtualuri gaxda tyis araswori eqsploataciis Sede-

gad klimatis cvlilebis, atmosferuli naleqebisa da 

amasTan dakavSirebiT wylis resursebis Semcirebis, moSiS-

vlebul adgilebze wyaldidobebis, Tovlis zvavebisa da 

sxva movlenebis gamo. 

 tyis qveS meteorologiuri procesebi, velTan Seda-

rebiT gansxvavebulad mimdinareobs. tyis intensiuri Wris 

Sedegad, mis qveS ganaTebuloba, aseve haerisa da niadagis 

temperaturebi matulobs, xolo haerisa da niadagis teni-

anoba swrafad ecema, rac arRvevs meteorologiur ele-

mentebs Soris kanonzomierebas. 

 tyis gakafvis Sedegad Zlierdeba eroziuli proce-

sebi, gansakuTebiT daseril reliefian, mTagorian adgi-

lebSi.  niadagis zedapirsa da mimdebare haeris SreSi tem-

peratura Zlier cvalebadobs, izrdeba misi amplituda. 

 cxrilSi 12.3.1 mocemulia gaukafav da gakaful tye-

ebSi niadagis temperaturebze dakvirvebaTa monacemebi. 
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cxr. 12.3.1 

 

gaukafavi da gakafuli tyeebis niadagis   

temperaturebi (°C) 

 

siRrme (sm) gaukafavi tye 

(°C) 

gakafuli tye 

(°C) 

0 5.3 4.8 

10 6.1 4.9 

25 6.1 5.2 

50 6.1 5.3 

 

 cxrilidan Cans, rom tyis 1/3 nawilis gakafva sag-

rZnoblad amcirebs niadagis siRrmeSi temperaturis nor-

malur msvlelobas da amasTan dakavSirebiT sxva proce-

sebsac. 

 

 

12.4 klimatis cvlileba 

 

 klimati berZnuli sityvaa da `daxrilobas” niSnavs. 

igi warmoadgens adgilis fizikur-geografiul maxasiaTe-

bels, romelic ganisazRvreba geografiuli mdebareobiT 

(ganediT), xmeleTisa da zRvis ganawilebiT, reliefiT, 

mcenareuli safariT da sxva. 

 klimaturi cvlilebebi mimarTulia daTbobis, acive-

bis, tenianobis an simSralisaken. grZelvadian periodSi 

SesaZlebelia erTi klimatidan meoreSi gadasvla, rasac 

sakmaod xangrZlivi dro sWirdeba. aRniSnuli procesi 

klimatis warmomqmneli faqtorebis mkveTr cvlilebasTan 

aris dakavSirebuli da aTeul milion wels moicavs. Seda-

rebiT mokle periods moicavs klimatis meryeoba. sxvadas-

xva adgilis meteorologiuri pirobebi gansxvavebulia da 
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mudmivad cvalebadobs. aseTi pirobebi ar iZleva klimatis 

cvlilebis safuZvels, radgan am dros SeiniSneba meteo-

rologiuri elementebis droebiTi meryeoba, rasac Tan 

arsdevs klimatis tipebis mkveTri cvlileba. 

 klimatis cvlilebaSi mniSvnelovani roli aqvs `saT-

buris efeqtis” meqanizms. igi dedamiwaze arsebobs asobiT 

milioni weli (atmosferos warmoqmnis dRidan) da xels 

uwyobs sicocxlis ganviTarebas dedamiwaze. 

 bunebrivi saTburis efeqtis meqanizmis principidan 

gamomdinare, dedamiwis radiaciuli balansi 0-is tolia, 

roca mzisgan miRebuli radiaciis raodenoba Seesabameba 

gamosxivebas, romelic dedamiwidan airekleba atmosfero-

Si. ultraiisferi (mokletalRiani) gamosxiveba gardaiq-

mneba infrawiTel (grZeltalRian) gamosxivebad _ atmos-

feros saTburis emisiebi STanTqavs dedamiwis zedapiridan 

areklil infrawiTel radiacias (nawilobriv ukan abru-

nebs), Sedegad ki atmosferosa da dedamiwis qveda fenebi-

saTvis warmoiqmneba gaTbobis damatebiTi pirobebi. `saT-

buris efeqti” cvlis planetis siTbur balans, rasac moy-

veba globaluri daTbobis procesi. ~saTburis efeqtis” 

arseboba gansazRvravs planetis saSualo temperaturis 

ufro maRal maCvenebels, vidre es iqneboda mis gareSe. 

 savegetacio periodSi mcenareTa aqtiuri zrda iw-

vevs CO2-is raodenobis klebas. Semodgomasa da zamTarSi 

mcenareuli narCenebis daSlis Sedegad misi raodenoba ma-

tulobs. CO2-is koncentraciis matebaSi mniSvnelovani 

roli anTropogenur faqtorebs eniWeba. naxSirorJangis 

raodenobis mateba atmosferoSi sxvadasxva anTropogenu-

ri faqtorebiT vlindeba (sawvavebis wva _ navTobi, qvanax-

Siri, gazi da sxva, cementis warmoeba, avtotransportidan 

saTburi gazebis emisiebi, tyeebis gaCexva da a.S.). sxvadas-

xva sawvavis wvis Sedegad atmosferoSi CO2-is koncentra-

cia weliwadSi 0.2%-iT matulobs. 
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 tyeebSi ganuwyvetlad mimdinareobs naxSirorJangis 

STanTqma atmosferodan da ukan gadineba, rac ganpirobe-

bulia bunebrivi da anTropogenuri zemoqmedebiT. 

 tyeebsa da xis biomasis sxva maragebSi naxSirorJan-

gis emisiebis cvlilebebi gamowveulia naxSirbadis maragis 

neto cvlilebiT biomasis matebisa da biomasis danakarge-

bis (SeSis tradiciuli moxmarebiT da merqnis komerciuli 

damzadebiT) Sedegad. 

 saqarTvelos meore erovnuli Setyobinebis mixedviT 

(klimatis cvlilebis CarCo konvenciisaTvis), 2000 wels 

saqarTvelos tyeebSi biomasis wliurma namatma 1392.6 gg-C 
(83%) Seadgina, xolo merqnis komerciuli damzadebisa da 

SeSis tradiciuli moxmarebis Sedegad gamonTavisuflda 

294.7 gg-C (17%). e.i. naxSirbadis neto STanTqma iyo 1097.9 

gg-C, anu 4025.5 gg-CO2 (naxazi 12.4.1). 
 

 

 
 

nax. 12.4.1 saqarTvelos tyeebidan naxSirbadis  

STanTqma da emisia (gg-C) 
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 aRniSnuli maCvenebeli (CO2-is neto STanTqma) 1990 

wlis analogiur sididesTan (3738.8 gg-CO2) SedarebiT 

gazrdilia 286.7 gg-CO2-iT. 

 klimatis Tanamedrove cvlileba, mniSvnelovnad 

ukavSirdeba radiaciuli faqtorebis cvalebadobas, rac 

atmosferos gamWirvalobasTan aris dakavSirebuli. 

 didi mniSvneloba aqvs atmosferoSi wylis orTqlis 

raodenobas, radgan isic siTbos aqtiuri mSTanTqmelia. 

atmosferoSi misi raodenobis ganaxevreba dedamiwis tem-

peraturas saSualod 5°-iT Seamcirebs. 

 klimatis globalur cvlilebas ganapirobebs atmos-

feroSi asuli mtveri, romelic dedamiwis zedapiridan da 

kosmosuri sivrcidan xvdeba haerSi. atmosferuli mtve-

ris ZiriTad wyaros masStaburi xanZrebi, udabnoebi, ste-

pebi, didi samrewvelo centrebi warmoadgens. 

 klimatis mniSvnelovani cvlileba daiwyo XIX sauku-

nis bolos. aRniSnul proces axasiaTebda temperaturis 

TandaTanobiT mateba, riTac yvelaze metad xasiaTdeba ma-

Rali ganedebi. XX saukunis 30-ian wlebSi haeris tempera-

turis matebam (XIX saukunis bolosTan SedarebiT) 0.6° Se-
adgina. calkeul adgilebSi temperatura 2.8°‐iT gaizarda, 

ramac gamoiwvia myinvarebis ukan daxeva da sxva. 

 XX saukunis 40-ian wlebSi daTboba acivebiT Seicva-

la, ramac Cr. naxevarsferos mniSvnelovani nawili moicva, 

xolo 70-iani wlebidan igi daTbobiT Seicvala. 

 klimatis aseTi cvalebadobis an meryeobis Seswavli-

saTvis saukeTeso saSualebaa instrumentaluri dakvirve-

bebis masalebi (zogierTi punqtisaTvis igi 200 wels moi-

cavs). gamoiyeneba meteorologiur elementebze dakvirve-

bis grZeli rigi, kerZod, haeris temperaturisa da atmos-

feruli naleqebis monacemebi, radgan klimatis meryeoba 

upirvelesad, am elementebis cvalebadobaSi aisaxeba. 
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 `saTburis efeqtis” anTropogenuri wyaroebia ener-

getika (saTburis gazebis 60% warmoiqmneba saTbobi ned-

leulis wvis Sedegad), transporti (igi CO2-is emisiis 

mTavar wyarod iTvleba, aSS-Si masze modis saerTo emisiis 

mesamedi, xolo evropaSi 1/5 nawils Seadgens), soflis me-

urneoba (mecxoveleobis narCenebisagan warmoqmnili meTa-

ni, mineraluri sasuqebis Warbi gamoyeneba). gansakuTre-

bul problemas warmoadgens tyis gaCexva. yovelwliurad 

iCexeba da xanZris Sedegad nadgurdeba 17 mln heqtari 

tropikuli xe, ris Sedegadac warmoiqmneba CO2-is didi 

koncentracia. tropikuli tyeebis gaqroba ki gamoiwvevs 

gaudabnoebas (Zlieri wvimebi gadarecxaven niadagebs). 

 evropis botanikur baRebSi Catarebulma kvlevebma 

aCvena, rom savegetacio periodis xangrZlivoba gazrdi-

lia 10 dRiT, aqedan gamomdinare gazrdilia mcenareTa 

zrdis da fotosinTezis periodebi. klimatis cvlilebis 

Sedegad, zomier sartyelSi mosalodnelia tyis garkveu-

li nawilis gadaadgileba CrdiloeTisaken. daTbobis pro-

cesis swrafi ganviTareba tyeebs Seuqmnis `stresul” 

mdgomareobas, rac gamowveuli iqneba simSraliT, niadagis 

mJavianobis gazrdiT, sxvadasxva saxis parazitebis gamov-

leniT. procesis daCqarebuli ganviTareba gamoiwvevs ima-

ze meti mcenaris daRupvas, vidre es prognoziT aris mo-

salodneli, klimatis swrafi SecvliT. aseve, sakmaod di-

di safrTxe emuqreba tropikul tyeebs. igi gamoiwvevs mo-

suli naleqebis raodenobis Semcirebas, rasac moyveba 

tyis masivebis ganadgureba. saSiSroeba emuqreba mangrovan 

tyeebs, romlebic sanapiros icaven eroziisagan. zRvis 

donis matebis SemTxvevaSi aRniSnuli tyeebi daifareba 

wyliT da ganadgurdeba. 

 tye ganaxlebadi resursia, sadac intensiurad mimdi-

nareobs atmosferodan naxSirorJangis STanTqma da ukan 

gadineba.  
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 tyis ganaxlebis TanmimdevrobisaTvis, saWiroa tyis 

masalis damzadeba dabalansebuli iyos mis WrasTan (unda 

dairgos meti, vidre moiWreba), e.i. dasaSveb datvirTvad 

SeiZleba CaiTvalos mdgomareoba, romlis stabiluroba-

sac xels Seuwyobs adamiani. aseTi midgomiT tyis nargave-

biT gafarTovdeba tritoriebi iq, sadac amas saWiroeba 

moiTxovs. 

 klimati ganapirobebs gansxvavebuli ekosistemebis 

Camoyalibebas. arsebobs mcenareTa saxeobebi, romlebic 

xanmokle gvalvebis an susti yinvebis drosac iRupebian 

anu nebismieri saxeobisaTvis damaxasiaTebelia metnakle-

bad farTo diapazonis sasicocxlo-bunebrivi pirobebi. 

klimaturi sistemis mkveTri transformaciis pirobebSi 

mcenareebis garkveuli nawili ganicdis adaptacias da 

egueba axal pirobebs, xolo meore nawili iRupeba. tye, 

rogorc erTiani ekologiuri sistema ver gadainacvlebs 

maRalmTiani zonisaken (ramdenime km-iT weliwadSi), radgan 

axal zonaSi mas adgilobrivi niadagi Seuqmnis problemas. 

e.i. intensiuri daTbobis fonze sul ufro meti ekosiste-

ma aRmoCndeba safrTxeSi. gadarCeba is saxeobebi, romle-

bic Seeguebian cvlilebebs, xolo daiRupebian isini, rom-

lebsac viwro ekoniSa ukaviaT, magaliTad, tropikul tye-

ebSi.  
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Tavi XIII 

 

mikroklimati 

 

13.1 mezo- da mikroklimati, maTi Seswavlis  

meTodebi 

 

 terminebi _ mezoklimati (adgilobrivi klimati) da 

mikroklimati niSnavs mcire adgilebis _ tyis, velis, qa-

laqis da sxva teritoriebis klimats. 

 makroklimatis formireba xdeba msxvilmasStabiani 

faqtorebis gavleniT, kerZod, mzis radiacia, atmosferos 

zogadi cirkulacia, miwispira zedapiri da sxva faqtore-

bi. misi pirobebi TiTqmis mudmivia, gansxvavebiT mikrok-

limatisa, romelic cvalebadia. anTropogenuri Carevis 

Sedegad sagrZnoblad icvleba mikroklimaturi pirobebi _ 

niadagis damuSavebiT, tyis gakafviT, Waobebis daSrobiT, 

wyalsacavebis SeqmniT da mravali sxva moqmedebiT. mik-

roklimati moicavs mcire farTobebs, romelsac qmnis 

mciremasStabiani klimatwarmomqmneli faqtorebi _ deda-

miwis zedapiris uswormasworoba, mcenareuli safari da 

sxva. 

 makroklimatsa da mikroklimats Soris gamoyofen 

Sualedur _ mezoklimats (adgilobrivi klimati). mikrok-

limatsa da mezoklimats Soris gansxvaveba pirobiTia. me-

zoklimati aris geografiuli landSaftis klimatis (mak-

roklimatis) SigniT arsebuli garkveuli adgilis klima-

ti. igi SeiZleba daxasiaTebuli iqnas erTi meteorologi-

uri sadguris dakvirvebaTa monacemebiT, gansxvavebiT mak-

roklimatisagan, romelic Seiswavleba tipiur adgilebSi 

mdebare ramdenime meteorologiuri sadguris monaceme-

biT. 
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 mezoklimati (adgilobrivi klimati) SedarebiT met 

teritorias moicavs, vidre mikroklimati. arCeven tyis, 

qalaqis, dablobis, tbis da sxva mezoklimats (adgilobri-

vi klimati). 

 mikroklimati warmoadgens kidev ufro mcire adgi-

lis havas, vidre mezoklimati, romelsac ori mniSvneloba 

aqvs: pirvelSi igulisxmeba mcire adgilis klimati (maR-

lobis, ferdobis, ezos, mcenareuli nargaobis da a.S), xo-

lo meoreSi miwispira haeris klimati. mikroklimatis 

formirebaSi didi mniSvneloba aqvs qvemdebare zedapiris 

tenianobis da energetikul reJims. 

 mikroklimatis SeswavlisaTvis gamoiyeneba ara marto 

meteorologiuri sadgurebis dakvirvebis masalebi, ara-

med saWiroa damatebiTi xSiri qselis mowyoba (Tundac 

xanmokle periodiT). 

 Senoba-nagebobebis zegavleniT formirdeba qalaqis 

mikroklimati, xolo mcenareTa nargaobaSi fitoklimati. 

analogiurad, yalibdeba tyis klimati, romelic tyis mce-

nareulobiTaa warmodgenili. 

 meteorologiaSi arsebuli klasifikaciis mixedviT 

mikroklimaturi pirobebis Seswavla xdeba ramdenime mi-

marTulebiT: 

1. miwispira da haeris fenaSi; 

2. mcenaris areSi; 

3. reliefis formis gaTvaliswinebiT; 

4. qalaqis mikroklimati. 

 mikroklimatis meryeobis mkveTri maCvenebelia niada-

gis zedapirsa da mimdebare haeris fenas Soris zRvari, sa-

dac temperaturis did cvalebadobas aqvs adgili. niada-

gis mimdebare haeris fenaSi absoluturi tenianoba mudmi-

vad metia, radgan masSi intensiuri aorTqlebis gamo 

wylis orTqli grovdeba. 
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 mikroklimatis SeswavlisaTvis mniSvnelovania tempe-

raturasa da qaris maCveneblebis aRricxva uSualod nia-

dagis zedapirze. 

 reliefis mikroklimati mravalferovania. aqedan ga-

momdinare, dedamiwis zedapiri SeiZleba mimarTuli iyos 

horizontis sxvadasxva mxarisaken, rac ganapirobebs siT-

bos gansxvavebuli raodenobiT miRebas. Sedegad, tempera-

turis ganawileba ferdobebis mixedviT gansxvavebuli iq-

neba. erTnairi ferdobis sxvadasxva adgilebi siTbos ara-

Tanabrad miiReben, rac damokidebulia mzis sxivis dace-

mis kuTxesa da niadagis Sedgenilobaze. sxivis dacemis 

kuTxe rac ufro naklebia, miT nakleb siTbos iRebs niada-

gis zedapiri. 

 yovel ferdobs axasiaTebs mikroklimaturi Tavise-

burebani. mTagorian adgilebSi, maRlobidan dablobisaken 

moZraobs haeris masebi, rac dablobebSi Ramis saaTebSi iw-

vevs civi haeris masebis dadgomas da dagrovebas. 

 mcenareuli safari, gansakuTrebiT tye qmnis myud-

roebas ara marto misi gavrcelebis teritoriaze, aramed 

mis zemoT da ganapira adgilebSi. aseT zonaSi, temperatu-

risa da tenianobis reJimi ufro mdgradia da azomierebs 

sxvadasxva meteorologiuri elementis msvlelobas, rac 

mniSvnelovania mikroklimatisaTvis. 

 

 

13.2 tyis mikroklimati 

 

 tyis masivebs didi mniSvneloba aqvs adgilobrivi 

mikroklimatis formirebisaTvis. 

 radiaciuli nakadis formireba tyeSi mimdinareobs 

foTlebisa da calkeuli xeebis radiaciuli reJimis ur-

TirTqmedebis Sedegad. tyeSi, niadagis zedapirze dacemu-

li radiacia sakmaod Semcirebulia vidre velze, rasac 
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mravali faqtori ganapirobebs, kerZod: tyis jiSobrivi 

Semadgenloba, simaRle, varjis Sekruloba, mzis sxivebis 

dacemis kuTxis sidide. gamomdinare aqedan Ria adgilebSi, 

SedarebiT maRali temperaturebi myardeba dRisiT, xolo 

RamiT _ piriqiT. tyeSi, niadagis zedapiri naklebad Tbeba 

velTan SedarebiT. 20-30 m simaRlis xSiri tye, niadagis 

zedapiramde 2-7% mzis radiacias atarebs (foTlovani 

tye, wiwvovanTan SedarebiT met radiacias atarebs), xolo 

naZvis xSiri tye atarebs 0.7-1.0% radiacias. tye ramdena-

dac meCxeria, imdenad met mzis sxivebs atarebs da Sesaba-

misad mis qveS niadagic ufro Tbilia. tyesa da mis mosaz-

Rvre vels Soris warmoiqmneba napiris qari, romelic dRi-

siT tyidan velisaken qris, xolo mzis Casvlis Semdeg, Ra-

miT _ velidan tyisaken. gansakuTrebiT SesamCnevia tyis 

masivebis gavlena qarze. xSirad viTardeba tyesa da vels 

Soris adgilobrivi qari, e.w. tyis brizi.  

 tye gansakuTrebul gavlenas axdens qaris reJimze. 

igi ucvlis qars mimarTulebas da amcirebs mis siCqares. 

 tye mniSvnelovan gavlenas axdens tenianobaze. vel-

Tan SedarebiT, tyeSi fardobiTi tenianoba maRalia, ra-

sac iwvevs haeris dabali temperatura da tyis intensiuri 

transpiracia. absoluturi tenianoba gansakuTrebiT maRa-

lia mcenareTa varjis Tavze, sadac temperatura maqsi-

mums aRwevs. fardobiT tenianobaze tyis gavlena SesamCne-

via zafxulSi. tyesa da vels Soris tenianobis sxvaoba 

25%-s aRwevs. jamuri aorTqleba tyis masivebSi, velze ja-

mur aorTqlebasTan SedarebiT maRalia. aRniSnulis mi-

zezs warmoadgens tyis savegetacio periodis meti xan-

grZlivoba da maRali radiaciuli balansi velTan Sedare-

biT. 

 tye gavlenas axdens naleqebis ganawilebis raodeno-

baze. ase magaliTad, tyeSi mcire wvimis dros niadagis ze-

dapiramde naleqebis 1/3 aRwevs. tye garkveuli raodeno-
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bis naleqs akavebs, romelic ise orTqldeba, rom niadagis 

zedapiramde ver aRwevs (wiwvebi ufro met naleqs ikavebs 

vidre foTlebi da sxva). 

 tyis gavlena SeimCneva myari naleqebis ganawilebaze, 

mis simaRleze, dnobaze da wylianobaze. 

 Tovlis safaris simaRle da wylis maragi tyeSi me-

tia velTan SedarebiT. Tovli tyeSi Tanabrad nawildeba. 

misi dnoba wiwvovan tyeSi, velTan SedarebiT gvian iwyeba, 

foTlovanSi ki daaxloebiT imave dros, roca mis mosaz-

Rvre arealSi. tyeSi Tovlis dnoba Tanabrad mimdinare-

obs, ris gamoc damdnari wylis didi nawili niadagSi Cai-

Joneba. aRniSnuli, gruntis wylis doneze da mis maragze 

dadebiTad moqmedebs. 

 

 

13.3 qalaqis mikroklimati 

 

 qalaqis sazRvrebSi meteorologiuri elementebis, 

gansakuTrebiT siTburi reJimis, tenianobis, qaris, atmos-

feruli haeris gamWirvalobis msvleloba mkveTrad gan-

sxvavdeba gareubnebSi mimdinare procesebisagan. 

 Tanamedrove qalaqi qmnis Tavisebur landSafts, ro-

melic gavlenas axdens misi Semogarenis klimatur piro-

bebze. aRniSnuli gavlena dakavSirebulia qalaqis sidide-

ze, rac sakmaod did masStabebs iRebs. 

 qalaqis klimatis Taviseburebebs ZiriTadad Semdegi 

faqtorebi gansazRvraven: 

1. dedamiwis albedos cvlileba, rac qalaqSi naklebia, 

mis SemogarenTan SedarebiT; 

2. dedamiwidan aorTqlebis cvalebadoba. igi qalaqis 

pirobebSi ramdenadme Semcirebulia; 

3. sawarmoebis mier gamoyofili siTburi energia; 
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4. haeris gaWuWyianeba myari, Txevadi da airovani nawi-

lakebiT. 

 atmosferos mcire gamWirvalobis Sedegad qalaqSi 

mzis radiacia sagrZnoblad Semcirebulia. masze did gav-

lenas axdens airebi, kvamli, mtveri, romlebic sakmao ra-

odenobiT gamoiyofa samrewvelo obieqtebidan. 

 haeris temperaturaze urbanizaciis gavlena sag-

rZnoblad SeimCneva. temperaturis sidideze moqmedebs 

qvemdebare zedapiris Tavisebureba (Senobebi, gza da a.S.).  

 xelovnuri siTbo, romelic mniSvnelovan rols Tama-

Sobs siTbur reJimSi, aRemateba (did qalaqebSi) mzisgan 

miRebul siTbos. misi gavlena mkveTrad gamoixateba 100-

150 m sisqis fenaSi da SeimCneva 1000 m simaRlemde. 

 urbanizaciis mier Secvlili sasazRvro fenis loka-

luri struqtura gavlenas axdens miwispira qaris siCqare-

ze. qaris reJimze gansakuTrebulad moqmedebs quCebis gan-

lageba da mwvane nargavebi, romlebic mas mimarTulebas 

ucvlian da umcireben siCqares. zamTris periodSi, qala-

qebSi mkveTradaa gamoxatuli grigaliseburi qari. aseT 

qars, swrafad gadaaqvs Tovli erTi adgilidan meoreze. 

xSir SemTxvevaSi, qari qris qalaqis ganapira adgilidan 

centrisaken, rac haeris wnevaTa gansxvavebiTaa gamowveu-

li (ganapira adgilze haeris wneva metia, centrSi _ nakle-

bi). qaris siCqare miT metia, rac metia mocemul adgilebs 

Soris wnevaTa sxvaoba (gradienti). qalaqisaTvis xSirad 

damaxasiaTebelia qalaqis brizi. 

 qalaqi mniSvnelovan gavlenas axdens tenianobaze, 

Rrublianobaze, atmosferul naleqebze da sxva. xSir Sem-

TxvevaSi, fardobiTi tenianobis simcire aixsneba mcenare-

uli safaris naklebobiT da Senobebis simravliT. qalaqSi 

tenianobis nakleboba, gareubnebTan SedarebiT dakavSire-

bulia temperaturis zrdasTan da aorTqlebis Semcirebas-

Tan. 
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 wvis Sedegad warmoqmnili da haerSi asuli mtveri me-

tad higroskopulia. is, xels uwyobs haerSi wylis or-

Tqlis kondensacias, ris Sedegadac warmoiqmneba nisli da 

Rrublebi. yovelive es amcirebs mzis radiaciis intensi-

vobas. Senobebi aferxebs haeris masebis gadaadgilebas da 

aaqtiurebs frontalur procesebs, ris gamoc matulobs 

Rrublianoba da gamoiyofa uxvi naleqebi. naleqebis 

zrdas ganapirobebs agreTve atmosferos gaWuWyianeba, 

rac xels uwyobs nisliani dReebis sixSires. 

 

 

13.4 daserili adgilis mikroklimati 

 

 daserili adgili Tavisebur gavlenas axdens mzis ra-

diaciaze, haerisa da niadagis temperaturasa da teniano-

baze. 

 daserili reliefis mikroklimatis formirebaSi gan-

sakuTrebuli mniSvneloba aqvs eqspozicias, reliefis 

formas da ferdobis daxrilobas. aRniSnuli faqtorebi, 

gavlenas axdenen mzisgan miRebuli sxivuri energiis gana-

wilebaze. meteorologiuri elementebis cvalebadoba 

upirveles yovlisa moqmedebs pirdapir radiaciaze. dad-

genilia, rom niadagis temperatura samxreTis eqspoziciis 

ferdobze sxva eqspoziciis ferdobebTan SedarebiT ufro 

maRalia. sxvadasxva ferdobze Termuli reJimis sxvaoba 

gavlenas axdens mcenareebze, gansakuTrebiT tyis buneb-

riv ganviTarebaze, jiSobriv Semadgenlobaze. 

 haeris temperaturis cvalebadoba zegansa da fer-

dobze naklebia dablobTan SedarebiT. Cazneqili adgile-

bi (qvabulebi) ufro civia da temperaturis amplituda ma-

Ralia vidre amozneqil adgilebSi. qvaburi gansakuTre-

bul gavlenas axdens wayinvebsa da absolutur minimalur 

temperaturebze. mkveTrad gamoixateba adgilis reliefis 
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gavlena uyinvo periodis xangrZlivobaze. uyinvo periodi, 

geografiuli ganedis garda, mWidrodaa dakavSirebuli 

adgilis reliefTan. zedapiris mcire uswormasworobac ki 

temperaturis sagrZnob cvalebadobas iwvevs (cxrili 

13.4.1).  

 

cxr. 13.4.1 

 

temperaturis (°C) cvalebadoba zedapiris  

formis mixedviT 

 

s i R r m e,  sm zedapiris 

forma 5 10 15 20 

nazurgi (°C) 13.6 11.3 10.5 9.8 

swori mindori 

(°C) 

12.6 10.5 9.4 8.3 

sxvaoba (°C) 1.0 0.8 1.1 1.5 

 

 RamiT, civi haeri dablobisaken miemarTeba, sadac 

grovdeba da Tu gasasvleli ver naxa, niadagis zedapirze 

da mimdebare haeris fenaSi amyarebs dabal temperaturas. 

es mdgomareoba gasaTvaliswinebelia mindorsacavi tyis 

zolebis gaSenebis dros. misi gaSenebisas, saWiroa datove-

buli iqnas haeris masis gasasvleli. 

 reliefis uswormasworoba, eqspozicia da sxva, gar-

kveul gavlenas axdens mosuli naleqebis raodenobaze da 

mis teritoriul ganawilebaze. naleqebis meti raodenoba 

modis ferdobze, romelic eRobeba teniani haeris masebs. 

qvabulis ZirSi naleqebis raodenoba Semcirebulia, xolo 

simaRleze matulobs. Tumca, zogjer darRveulia simaR-

leze naleqebis matebis kanonzomiereba. 

 Tovlis safaris ganawilebaze mniSvnelovani gavlena 

aqvs reliefis uswormasworobas. kerZod, uxvi Tovli qar-
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pira ferdobebze modis da grovdeba qvabulis ZirSi, ra-

sac emateba maRali adgilebidan qaris mier Tovlis dabla 

Catana. 

 

 

13.5 mikroklimaturi dakvirvebebi 

 

 mikroklimaturi dakvirvebebis qseli iyofa or nawi-

lad: 

1. mudmivi qseli, romelic dakvirvebas awarmoebs xan-

grZlivad; 

2. droebiTi qseli, romelic 1-2 sezonis ganmavlobaSi 

muSaobs. 

 mudmivi qselis mizania ZiriTad movlenebze adgil-

mdebareobis gavlenis aRricxva, xolo droebiTi qseli Se-

iswavlis calkeul nakveTebs.  

 mikroklimaturi qselis muSaoba iTvaliswinebs adgi-

lis SerCevas da xelsawyoebis dayenebas. xelsawyoebis da-

yeneba warmoebs selianinovis jixurSi, sadac Tavsdeba maq-

simaluri da minimaluri Termometrebi. dakvirveba warmo-

ebs diliT da saRamos. tardeba, agreTve Termometruli 

agegmva, romelic mimdinareobs fsiqrometris saSualebiT, 

niadagidan 10 da 150 sm simaRleebze. 

 adgilis SerCevaSi igulisxmeba _ qselis TviTeuli 

punqtis simaRle zRvis donidan, zedapiris forma, niada-

gisa da mcenareulobis daxasiaTeba, manZili tyidan, qala-

qebidan da a.S. 

 meteorologiuri elementebis gazomva xdeba sxvadas-

xva simaRleze, rasac gradientul dakvirvebas uwodeben. 

 dakvirvebebis dros gasaTvaliswinebelia is garemoe-

ba, rom miwispira haeris fenaSi reliefis formisa da de-

damiwis safaris zegavleniT, adgilis damaxasiaTebeli pi-

robebi SeiZleba mkveTrad gansxvavdebodes im pirobebisa-
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gan, romelebic niadagis zedapiridan 2 m simaRlezea. (se-

lianinovis jixuri). mxedvelobaSia haeris temperatura, 

haeris tenianoba da sxva damaxasiaTebeli elementebi. aR-

niSnulTan dakavSirebiT, niadagi SeiZleba sxvadasxvagva-

rad gaTbes da gadacivdes, dateniandes da gamoSres, rac 

mcenaris ganviTarebis pirobebis garkveul cvlilebas iw-

vevs. amitom, mokroklimati Seswavlili unda iqnas miwis-

pira haeris fenaSi da mcenareebiT dafarul garemoSi. 

mecnierebis am mimarTulebas mikroklimatologia ewodeba, 

e.i. igi gulisxmobs mcire adgilis klimatis Seswavlas. 

 mikroklimaturi dakvirvebisaTvis iyeneben aspiraci-

ul fsiqrometrs, anemometrs, vildis flugers, daviTaias 

naleqmzoms da sxva. mikroklimaturi dakvirvebebi gulis-

xmobs, aseve anemometrul agegmvas, romelic tardeba fu-

sis anemometriT dReSi 3-jer. aRniSnuli samuSaoebi tar-

deba winaswar SerCeul adgilebSi, sadac gaTvaliswinebu-

lia reliefi, marSrutis manZili 1000 metrs ar unda aRe-

matebodes, xolo dakvirveba unda damTavrdes 1.5 saaTSi. 

 zemoaRniSnuli dakvirvebebis monacemebi esaWiroeba 

TiTqmis yvela dargs, gansakuTrebiT soflis meurneobas, 

qalaqebisa da kurortebis mSeneblobas, aseve saavtomobi-

lo gzebisa da rkinigzis xazebis, aerodromebis mSeneblo-

bas da sxva. 
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Tavi XIV 

 

fenologia 

 

14.1 fenologiuri dakvirvebebi 

 

 cocxal bunebaSi sezonur movlenebze dakvirvebas 

fenologiuri dakvirveba ewodeba. igi pirvelad Caatra 

karl lineim 1748 wels.  

 gamoyofen zogad anu klimatologiur da kerZo anu 

biologiur fenologias. 

 zogadi fenologia Seiswavlis cxovelebisa da mcena-

reebis ganviTarebis kavSirsa da damokidebulebas meteo-

rologiur pirobebTan. ufro metad Seswavlilia mcenaris 

fenologia anu fitofenologia, xolo SedarebiT nakle-

bad _ cxovelebis fenologia anu zoofenologia. 

 bunebis sezonur movlenebze dakvirveba, Tu mas sis-

tematuri xasiaTi aqvs, saSualebas iZleva Seswavlili iq-

nas garemo pirobebis gavlena mcenareebsa da cxovelebze. 

fenologiuri dakvirveba warmoebs erTiani meTodikis ga-

moyenebiT, Tumca instruqciaSi yvela movlenis gaTvalis-

wineba Znelia. amitom, calkeuli obieqtisadmi dakvirvebi-

sas saWiroa individualuri midgoma da SemCneuli movle-

nis aRniSvna. yvelaze martivi formiT mimdinare fenolo-

giur dakvirvebasac ki didi Teoriuli da praqtikuli 

mniSvneloba aqvs. magaliTad, Tu cnobilia mcenaris kvir-

tis gaRivebis da foTolcvenis dasawyisi, gavigebT am mce-

naris savegetacio periodis xangrZlivobas. aseve, SegviZ-

lia gamoviangariSoT aqtiuri da efeqturi temperature-

bis jamebi, am periodSi mosuli naleqebis raodenoba da 

sxva. 

 mcenare vegetacias iwyebs maSin, roca misTvis dgeba 

xelsayreli pirobebi _ niadagisa da haeris temperatura, 
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tenianoba da sxva. amrigad, cocxali organizmi mudmivad 

cvalebadi amindis gavlenis qveS imyofeba. yoveli mcenare 

viTardeba gansazRvruli drois ganmavlobaSi, e.i. kvirtis 

gaRivebis dRidan foTolcvenis dawyebamde, rasac savege-

tacio periodi ewodeba. 

 savegetacio periodis ganmavlobaSi, mcenareebSi ad-

gili aqvs ganviTarebis gansazRvrul periodebs, romleb-

sac fazebi ewodeba. fazebi registrirebuli unda iyos 

TariRebis mixedviT. garda TariRebis aRniSvnisa, saWiroa 

mcenaris saerTo mdgomareobis Sefaseba vizualurad. ami-

saTvis, iReben saSualo ganviTarebis mcenares da misi 

mdgomareobis Sefasebas axdenen 1 baliT, susti mdgomare-

obis mcenare Sefasdeba 2 baliT, saSualo _ 3, saSualoze 

meti _ 4, kargi _ 5 baliT.  

 mcenaris ganviTarebis zamoaRniSnuli Sefaseba vizu-

aluria da amdenad igi subieqturia. amitom, saWiroa mce-

naris ganviTarebis obieqturi Sefaseba, risTvisac adgenen 

Semdeg maCveneblebs: 

1. mcenaris saSualo simaRles; 

2. sixSires; 

3. dazianebul an daavadebul mcenareTa procents. 

savegetacio periodis ganmavlobaSi saWiroa atmos-

feros stiqiuri movlenebis aRricxva. kerZod _ Zlieri 

qari, xangrZlivi gvalva, wyaldidoba, setyva, yinvebi da 

sxva, rac sabolood gamoyenebas poulobs mcenareTa 

mdgomareobis Sefasebis dazustebaSi. 

 tyisdamcav zolSi fenologiur dakvirvebaTa Cata-

rebisaTvis, saWiroa nakveTis SerCeva _ tyis mravalwliani 

nargavebis centrSi, erTwlian da orwlian nargavebs So-

ris, orwlian da samwlian budobriv naTesebs Soris. nakve-

Ti (100 m
2
) unda SeirCes mindorsacavi zolis gaswvriv, me-

teorologiur sadgurTan axlos. SerCeuli nakveTi aRwe-

rili unda iqnas Semdegi sqemiT: 
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• meteosadguris da tyisdamcavi zolis saxelwodeba; 

• nargaobaTa asaki da simaRle; 

• niadagis momzadebis wesi (moxvnis siRrme da sxva); 

• sanergidan dasargav masalaTa amoRebis TariRi, Se-

naxvis wesi, cnobebi jiSebis Sesaxeb; 

• daTesvis wesi; 

• cnobebi irigaciuli RonisZiebebis Catarebis Sesaxeb 

(daTesvisa da dargvis dros);  

• reliefis forma (ferdobis daxriloba); 

• nakveTis niadagis tipi da qveniadagis wylis done. 

 tyis nargaobaSi Catarebuli dakvirvebaTa mizans 

warmoadgens mcenaris fazebis ganviTarebis Sefaseba. dak-

virveba unda tardebodes mTeli savegetacio periodis 

ganmavlobaSi da unda dasruldes foTolcvenis bolos. 

 fenologiur dakvirvebaTa masalebi gamoiyeneba sxva-

dasxva samuSaos (mindorsacavi tyis zolebis gaSenebis, ba-

Risa da tyis mavneblebTan brZolis) Casatareblad.  

 

 

14.2 fenoanomalia 

 

 mcenaris fazis dadgomis dro wlis mixedviT merye-

obs, rac gamowveulia amindis cvalebadobiT. magaliTad, 

romelime wlis fenologiuri TariRebi ar SeiZleba zus-

tad daemTxves mravalwliur fenologiur TariRebs. igi 

SeiZleba ramdenime dRiT, zogjer kviriTac ufro adre an 

gvian dadges. am SemTxvevaSi, adgili aqvs mravalwliuri 

fenologiuri TariRidan gadaxras. aRniSnuli gadaxra Se-

iZleba iyos dadebiTi an uaryofiTi. 

 dadebiTi fenoanomalia mcenaris normaluri zrda-

ganviTarebis maCvenebelia, radgan aseT wels savegetcio 
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periodi ufro xangrZlivia. am dros mcenareebi warmate-

biT amTavreben vegetacias da mosavlianobac uzrunvelyo-

filia.  

 fenoanomaliis uaryofiTi gadaxris dros sapirispi-

ro movlenebs aqvs adgili. 

 mravalwliuri fenologiuri TariRidan arsebuli 

fenologiuri TariRis gadaxras fenoanomalia ewodeba. 

igi damokidebulia adgilobriv klimatze da amindis 

msvlelobaze. 

 kontinenturi klimatis pirobebSi, mcenaris fazis 

dadgomis dro did sazRvrebSi cvalebadobs, e.i. fenoano-

malia uaryofiTia. okeanisa da zRvis klimatis pirobebSi 

fenoanomalias umetesad dadebiTi gadaxra axasiaTebs. 

calkeul SemTxvevebSi ki uaxlovdeba mravalwliur nor-

mas, zogjer emTxveva mas. yovelgvari aseTi gadaxra adgi-

lobriv klimatsa da amindzea damokidebuli. 

 kontinenturi klimatis SemTxvevaSi fenoanomalia me-

tia. magaliTad, qarTlis klimatis SemTxvevaSi _ gazafxu-

li zogierT wels daaxloebiT 15 dRiT dagvianebiT dgeba, 

zogjer piriqiT, amdenive dRiT adre. aqedan gamomdinare, 

fenoTariRi mudam ixreba mravalwliur saSualo fenolo-

giuri TariRidan. magaliTad, Tu mcenaris saSualo mra-

valwliuri yvavilobis dasawyisis fenologiuri TariRi 

20 martia, magram erT-erT wels ayvavda 25 marts, aseT 

SemTxvevaSi fenoanomalia udris 5 dRes. calkeul Sem-

TxvevebSi fenoanomalia 1-2 dRiT ganisazRvreba, rac um-

niSvnelo movlenad unda CaiTvalos. 

 

 

14.3 fenologiuri indikatori 

 

 fenologiuri niSani anu indikatori aris bunebis se-

zonuri movlena, romelic ama Tu im samuSaos dawyebis ma-
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uwyebelia. Tumca, saSualo mravalwliur fenologiur Ta-

riRebze dayrdnobiT samuSaoebis dagegmva arasakmarisia 

da saWiroa yovelwliuri fenologiuri dakvirvebebis war-

moeba. 

 bunebaSi, SeimCneva iseTi sezonuri movlenebi, rom-

lebic sxvadasxva samuSaoebis dawyebis saukeTeso drois 

moaxloebaze miuTiTebs. aseT movlenebs fenologiur in-

dikatorebs uwodeben. 

 mcenaris mavneblebTan brZolis vada, SeiZleba dau-

kavSiroT mcenaris savegetacio periodis romelime fazas. 

zogierTi mavne mweris ganviTareba dakavSirebulia ama Tu 

im mcenaris ganviTarebasTan, radgan sxva dros igi sakvebs 

ver poulobs. 

 fenologiuri indikatori gamoyenebulia mecxovele-

obaSic, kerZod, mefutkreobaSi. magaliTad, veluri bala-

xebis yvaviloba sazamTro binidan futkris gamoyvanis maC-

venebelia. 

 bunebis yoveli sezonuri movlena dakavSirebulia 

niadagisa da haeris temperaturasa da tenianobasTan. ro-

desac aRniSnuli pirobebi xelsayrelia, iwyeba mcenaris 

kvirtis gaRiveba, gaSla, yvaviloba da sxva. maSasadame, am 

movlenebs SeiZleba daukavSiroT sasoflo-sameurneo sa-

muSaoebi. 

 fenologiuri indikatori ar vrceldeba did manZil-

ze. igi adgilobrivi obieqturi niSania da mas didi mniS-

vneloba aqvs mikroklimatis SeswavlisaTvis. indikatori 

icvleba anTropogenuri zegavleniT _ niadagis damuSave-

bis, mcenareuli safaris Semcirebis an srulad ganadgu-

rebis, sasuqebis Setanis, Teslis iarovizaciis Sedegad da 

a.S. aseT SemTxvevaSi sezonuri movlenebis droc icvleba. 

 mravalwliuri dakvirvebebis Sedegad dasturdeba, 

rom fenologiuri prognozis saimedooba (gamarTleba) 80-

85%-ia. 
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 bioklimaturi kanoni gulisxmobs, sezonebis mixed-

viT mcenaris ganviTarebis mWidro kavSirs geografiul 

ganedTan, grZedTan, simaRlesTan da sxva faqtorebTan. 

bioklimatur kanonTan dakavSirebiT, iqmneba ama Tu im ad-

gilis Sesaferisi klimati, romeliv Tavis mxriv Tavisebur 

florasa da faunas qmnis. mzis sxivur energias dedamiwis 

mravalferovani zedapiri sxvadasxvanairad Rebulobs, 

rac ZiriTadad ganedzea damokidebuli. mcenareebSi, se-

zonuri movlenebi ekvatoridan polusebisaken igvianebs, 

rac umTavresad siTbosa da tenianobis ganawilebasTanaa 

dakavSirebuli. 

 sezonuri movlenebis vadis cvalebadobas geografi-

uli ganedis, grZedisa da simaRlis mixedviT gradienti 

ewodeba. igi cvalebadi elementia. amrigad, bioklimaturi 

kanoni (hopkinsi) tyis jiSebis sezonuri movlenebis vade-

bis dadgenis Sesaxeb miaxloebiT monacemebs iZleva. mcena-

ris ganviTarebaSi gansakuTrebuli mniSvneloba eniWeba 

ekologiur pirobebs, radgan mcenaris ganviTarebis faq-

tiuri vadebi ar emTxveva Teoriul vadebs. 

 

 

14.4 xemcenareebis ganviTarebis fenologiuri  

fazebi 

 

 fenologiuri fazis anu fenologiuri movlenis 

dadgomas fenoTariRi ewodeba. e.i. roca mcenarem daiwyo 

aRmoceneba, kvirtis gaSla da a. S. magaliTad, Tu 20 ap-

rils moxda kvirtis gaSla, es TariRi iqneba am movlenis 

fenologiuri TariRi. msgavsi dakvirvebebis Catareba mim-

dinareobs wlebis ganmavlobaSi, rac saSualebas iZleva 

dazustdes ama Tu im mcenaris fazebis ganviTarebis dad-

gomis saSualo TariRebi. aRniSnuli dakvirvebis Catarebi-

saTvis arsebobs sami ZiriTadi piroba: 
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1. fenologiuri dakvirveba unda warmoebdes erTsa da 

imave mcenareze, wlebis ganmavlobaSi; 

2. dakvirveba unda xdebodes erTsa da imave sacdel 

nakveTze; 

3. yovelwliurad fenofaza da fenomovlena unda iyos 

aRniSnuli erTi da imave niSnebis mixedviT. 

fenologiuri fazis dadgomas da mis Semdgom ganvi-

Tarebas xels uwyobs garemo pirobebi, gansakuTrebiT tem-

peratura da tenianoba. zogjer, mcenare savegetacio pe-

riodis dasawyisidan xelsayreli temperaturis qveS imyo-

feba, Semdgom dabali temperaturis damyarebis pirobebSi, 

ganviTarebis esa Tu is faza gviandeba, rac mcenaris vege-

taciis normalurad damTavrebas uSlis xels. 

mcenaris sxvadasxva fazis dadgoma da misi ganviTa-

reba mniSvnelovnad aris damokidebuli temperaturaze. 

mecnierebi Seecadnen moenaxaT odenobiTi maCveneblis da-

mokidebuleba mcenaris fazis siCqaris gavlisa tempera-

turasTan, am ukanasknelis gamoangariSebiT. 

mcenaris romelime fazis dadgomisaTvis saWiroa 

garkveul dReTa raodenoba da am dReebis Sesabamisi tem-

peraturuli jami, gamoTvlili ara absoluturi nulidan, 

aramed im temperaturidan, romlis drosac mcenareSi iw-

yeba sasicocxlo procesebi, anu wvenTa moZraoba. aRniS-

nuli temperatura sxvadasxva mcenarisaTvis gansxvavebu-

lia. 

temperaturaTa jami, romelic saWiroa ama Tu im fa-

zis dadgomisaTvis, efeqtur temperaturaTa jams warmo-

adgens. Tu winaswar gveqneba gansazRvruli efeqtur tem-

peraturaTa saSualo jami, sakvlevi fazis dadgomisaTvis, 

SegviZlia gamovTvaloT im dReTa raodenoba, romelic 

sWirdeba ama Tu im fazis dadgomas. 

miRebulia dakvirvebebis Catareba xemcenareebis gan-

viTarebis Semdeg fazebze: safoTle kvirtis gaRiveba, gaS-
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la, pirveli foTlis gamoCena, yvaviloba, nayofisa da 

Teslis damwifeba da Camocvena, Semodgomis foTlis Se-

ferva da foTolcvena. garda amisa, aRniSnaven ylortis 

zrdas sigrZeze, ylortis meorad zrdasa da meorad yvavi-

lobas. dakvirveba xdeba pirveli wlis naTesebis aRmoce-

nebaze, ylortis sigrZeze, zrdis dasasrulsa da foTol-

cvenaze. 

xemcenareebis aRmocenebaSi anu fazis niSanSi igu-

lisxmeba, niadagis zedapirze gaTiSuli lebnebis gamoCena 

cacxvis, Telas, nekerCxlisa da sxva jiSTa SemTxvevaSi. 

kvirtis gaRiveba _ gulisxmobs, safoTle kvirtebis 

mfaravi nawilis gawevas da ufro Ria nawilis gamoCenas. 

kvirtis gaSla _ gulisxmobs, kvirtis qerclis gaS-

las imdenad, rom kvirtis Tavze foTlis mwvane wvetebi 

gamoCndeba. 

pirveli foTlebis gaSla _ niSnavs, miliseburad 

daxveuli foTolakebis gaSlasa da normaluri foTlebis 

gamoCenas. 

yvavilobis dawyeba _ niSnavs, yvavilis gamoCenas. 

yvavilobis dasasruli _ umetes mcenareebSi niSnavs, 

gvirgvinis Camocvenas. 

nayofisa da Teslis damwifebis dros xexilovanebisa 

da kenkrovanebis nayofi normaluri Seferilobis xdeba 

da rbildeba, maTi Camocvenis dro aRiniSneba dasawyisiT 

da dasasruliT. 

Semodgomaze foTlebis gauferulebaSi _ igulisxme-

ba, pirveli foTlebis Cveulebrivi feris Secvla, masob-

rivi gauferuleba. 

foTolcvena _ niSnavs, pirveli foTlebis Camocve-

nas, xolo foTolcvenis dasasruli TiTqmis yvela foT-

lis Camocvenas. 
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ylortebis sigrZeze zrdis damTavreba _ aRiniSneba, 

ylortis boloSi ukanaskneli foTlis gaSliT da kenwe-

roze kvirtis warmoqmniT. 

meoradi zrda _ aris dakvirvebis periodSi axali 

kvirtebis gaSla da maTgan ylortebis ganviTareba. 

meoradi yvaviloba _ zafxulis meore naxevarSi an 

Semodgomis dasawyisSi zogierTi xisa da buCqis yvavilo-

baa. 
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Tavi XV 

 

atmosferos gaWuWyianebis ZiriTadi 

aspeqtebi 

 

15.1 atmosferos gaWuWyianebis wyaroebi 

 

ukanasknel periodSi, bunebrivi garemos gaWuWyiane-

bam globaluri xasiaTi miiRo. gaWuWyianebis ZiriTadi wya-

roebia: bunebrivi da anTropogenur-teqnogenuri. gansa-

kuTrebul saSiSroebas warmoadgens atmosferos gaWuWyia-

neba mavne airebiT, myari da Txevadi nawilakebiT, rac ga-

mowveulia imiT, rom atmosferuli procesebi arsebiT 

gavlenas axdenen biosferos yvela komponentze, gansakuT-

rebiT cocxal organizmebze. anTropogenurma, araregu-

lirebulma zemoqmedebam atmosferul procesebze, moma-

valSi SesaZloa gamoiwvios Seuqcevadi ekologiuri krizi-

si. 

 atmosferoSi arsebuli SenaerTebi _ myari, Txevadi 

da gazobriv mdgomareobaSi arsebulni, TavianTi koncen-

traciis doniT ganapirobeben iseT Tvisebebs, romlebic 

uaryofiTad moqmedeben rogorc adamianebze, aseve saer-

To ekologiur mdgomareobaze. 

 bunebrivi gazebis umravlesoba, romlebsac haeri Se-

icavs (gogirdisa da azotis Jangeulebi, naxSirwyalbadi, 

naxSirorJangi da sxva) dedamiwaze sicocxlis SenarCune-

bis wyaros warmoadgenen. rodesac, maTi koncentraciis 

zrda aRemateba zRvrul dasaSveb koncentracias (zdk), 

isini saSiS nivTierebebad iqcevian. 

 haerSi arsebuli nivTierebaTa koncentraciis buneb-

rivi done (fonuri koncentracia) formirdeba bunebrivi 

procesebis Sedegad (tyis xanZari, meteorebis wva, kosmo-
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suri mtveri, radiaqtiuri gamosxiveba, qaris moqmedeba da 

sxva). 

 cxrilSi 15.1.1 moyvanilia atmosferoSi arsebuli 

zogierTi mavne nivTierebis zRvruli dasaSvebi koncen-

traciebis mniSvnelobebi. 

cxr. 15.1.1 

 

atmosferoSi zogierTi mavne nivTierebis  

zdk (mg/m
3
) 

 

gazebi zdk (erTjeradi) 
zdk (saSualo 

dReRamuri) 

gogirdovani gazi 0.5 0.05 

gogirdmJava 0.3 0.1 

naxSirJangi 3.0 1.0 

benzoli 1.5 0.8 

fosforovani  

anhidridi 

0.15 0.05 

azotis orJangi 0.085 0.085 

amiaki 0.20 0.20 

acetoni 0.35 0.35 

aratoqsikuri 

mtveri 

0.5 0.16 

muri 0.15 0.05 

qlori 0.10 0.03 

 

 cxrilSi nivTierebaTa woniTi sidideebi mocemulia 

rogorc erTjeradi, ise saSualo dReRamuri zRvruli da-

saSvebi koncentraciisaTvis.  

 haerSi gavrcelebuli gogidovani SenaerTebidan 

gvxvdeba: gogirdwyalbadi (H2S), gogirdovani gazebi (SO2, 
SO) an gogirdmJava. maTi 2/3 bunebrivi warmoSobisaa. go-

girdwyalbadis warmoqmnis wyaros organuli procesebi 

warmoadgens, romlebic mTeli masis 45%-s Seadgens. go-
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girdovani gazebis ZiriTadi masis warmoqmna ukavSirdeba 

gogirdis wvas, romelsac wiaRiseuli Seicavs (navTobi, 

sawvavi qvanaxSiri da sxva). 

 naxSirJangis (CO) warmoqmna dakavSirebulia naxSirba-

dis Semcveli sawvavi nedleulis arasrul wvasTan. haerSi 

moxvedrili CO-s daaxloebiT 80% avtomanqanebis gamona-

bolqvze modis. igi Zlier toqsikur nivTierebas warmoad-

gens, romelic iwvevs adamianis centraluri nervuli sis-

temis funqciur darRvevebs. toqsikurobis msgavsi Tvise-

bebiT xasiaTdeba azotisorJangi (NO2). 

 aRniSnuli nivTierebebis garda haerSi xvdeba sxva 

elementebic, romelTa umravlesoba toqsikuria da metad 

saSiSia cocxali organizmebisaTvis (amiaki, fenolo, ben-

zoli da sxva). 

 biosferos gaWuWyianebaSi gansakuTrebuli roli aqvs 

radiaqtiur gamosxivebas. igi ZiriTadad ganpirobebulia 

niadagidan radiaqtiuri gazebis difuziiT da maTi daS-

liT. radiaqtiuri nivTierebebi haersa da niadagSi xvdeba 

atomuri iaraRis gamocdis, reaqtorebSi gamoyenebuli ra-

diaqtiuri narCenebisa da wylis saSualebiT. aRniSnuli 

nivTierebebi saSiSroebas uqmnis cicxal organizmebs. 

 bunebrivi radiaqtiuroba icvleba amindis adgilob-

rivi pirobebis Sesabamisad. misi raodenoba mcirdeba na-

leqebis mosvlis Semdeg. 

 gaWuWyianebuli haeri mniSvnelovan gavlenas axdens 

meteorologiur reJimze, gansakuTrebiT radiaciaze, xo-

lo mavne nivTierebebis ganawileba, Tavis mxriv damokide-

bulia meteorologiur pirobebze. 

 atmosferoSi didi raodenobiTaa ativnarebuli myari 

da Txevadi nawilakebi _ aerozolebi. haerSi maTi wili Se-

adgens mTeli Senarevi masis daaxloebiT 10%-s, xolo 90% 

modis gazobriv komponentebze. aerozolebis ZiriTadi ma-

sa (80-90%) moZraobs troposferos qveda fenaSi, xolo 
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uwvrilesi nawilakebi troposferos maRal fenebsa da 

stratosferoSi. 

 atmosferoSi mudmivad aris sxvadasxva saxis mavne 

nivTierebebi, rogorc bunebrivi, ise anTropogenuri gav-

leniT. savaraudod, atmosfero TviTgamwmendi meqanizmiT 

SeZlebs dedamiwis bunebrivi gaWuWyianebis ekologiuri 

wonasworobis SenarCunebas. rac Seexeba anTropogenur 

gavlenas, igi gansakuTrebul yuradRebas iTxovs, radgan 

misi regulirebis meqanizmi adamianis xelSia. 

 

 

15.2 meteorologiuri elementebis gavlena 

garemos gamWuWyianeblebze 

 

 haeris masebis moZraobis reJims didi mniSvneloba 

aqvs biosferos gaWuWyianebis meqanizmis dadgenisaTvis. 

atmosferos gamaWuWyianebeli nivTierebebis koncentracia 

araTanabrad nawildeba da misi gavrcelebis ZiriTad saSu-

alebas atmosferos masebis moZraoba _ qarebi ganapirobe-

ben. 

 qarebis saSualebiT, gamaWuWyianebeli nivTierebebi 

swrafad moZraoben horizontalur sibrtyeSi da niadagis 

zedapirze daleqviT.  maTi niadagSi da wylis auzebSi mox-

vedris albaToba maRalia.  

 haeris horizontaluri moZraobis dros SeimCneva 

vertikaluri, qaoturi moZraoba ise, rom gamaWuWyianeb-

lebi ara marto horizontaluri, aramed vertikaluri mi-

marTulebiTac gadaitaneba (gadatanis intensivobas reli-

efis xasiaTi da niadagis safari gansazRvravs).  

 biosferoSi haeris masebis vertikaluri moZraoba Se-

darebiT nelia, amitom haerSi Semavali da am dinebaSi mox-

vedrili gamaWuWyianebeli nivTierebebi gacilebiT did-
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xans rCeba haerSi (2-dan 3 Tvemde), rac met dazianebas iw-

vevs. 

 sxvadasxva wyaroebis mier gamoyofili atmosferos 

gamaWuWyianeblebis difuzia an gafantva intensiurad mim-

dinareobs, rasac xels uwyobs miwispira haerisaTvis dama-

xasiaTebeli turbulentoba. haeris sxvadasxva fena tur-

bulentobis procesiT kargad ireva yvela mimarTulebiT. 

am procesSi ifanteba gamaWuWyianeblebi da mcirdeba maTi 

koncentracia. am gziT nawilakebis gadatanis siZliere ga-

nisazRvreba haeris stratifikaciiT. aramdgradi strati-

fikaciis dros mavne nivTierebebi adis maRla, ise rom ga-

remos gaWuWyianeba naklebad xdeba. mdgradi stratifika-

ciis pirobebSi ki piriqiT xdeba _ atmosfero Zlier WuW-

yiandeba. am SemTxvevaSi gamaWuWyianebeli nela vrceldeba 

horizontalurad, qaris mimarTulebiT. 

 gansakuTrebulad WuWyiandeba atmosfero temperatu-

ris miwispira inversiis dros. aseT SemTxvevaSi Txeli fena 

WuWyiandeba, Tumca mavne nivTierebebis koncentracia 5-10-

jer aRemateba saSualo maCvenebels. sxva meteorologiuri 

elementebidan, atmosferoSi WuWyis raodenobaze gansakuT-

rebulad moqmedebs atmosferuli naleqebi (wvimasTan an 

TovlTan erTad Camodis mtvris didi nawili). 

 

 

15.3 gaWuWyianebis Sefaseba 

 

 anTropogenuri zemoqmedebis intensivobasa da haerSi 

gamaWuWyianebeli nivTierebebis koncentraciis dones Zi-

riTadad qalaqis sidide da mosaxleobis raodenoba gan-

sazRvravs. aseve, mniSvnelovania sameurneo masStabis, 

transportis, sayofacxovrebo pirobebis da funqciona-

luri struqturis roli gamaWuWyianeblebis koncentra-

ciis donis gansazRvraSi. 
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 urbanizebul teritoriaze anTropogenuri zemoqme-

debiT haerSi moxvedrili zogierTi nivTierebis da aero-

zolebis raodenoba TandaTanobiT uaxlovdeba an utol-

deba kidec bunebriv fons. garemomcveli garemosaTvis sa-

xifaTod iTvleba yvela is nivTiereba, romelic cvlis 

wylis, niadagis an haeris bunebriv Semadgenlobas da zians 

ayenebs ekosistemebs. amasTan erTad haerSi, wyalSi da nia-

dagSi SeimCneva iseTi naerTebi, romlebsac bunebriv piro-

bebSi ar vxvdebiT (xelovnuri izotopebi, pesticidebi da 

sxva). irRveva nivTierebis wrebrunva rogorc lokaluri, 

ise planetaruli masStabiT. 

 garemomcveli garemos mimarT garkveuli nivTierebe-

bis safrTxis SefasebisaTvis, saWiroa ganisazRvros gama-

WuWyianebeli nivTierebis Semcvelobis koncentracia, misi 

moqmedebis xangrZlivoba da misi gavlena cocxal orga-

nizmebze. 

 mavne nivTierebebis garemoze gavlenis SefasebisaT-

vis gansakuTrebiT mniSvnelovania nivTierebebis raodeno-

ba, romelic wrebrunvaSi imyofeba, misi gamoyenebis ad-

gilmdebareoba, garemoSi nivTierebebis mdgradoba, misi 

dagrovebis SesaZlebloba, gansakuTrebiT cocxal orga-

nizmebSi. 

 haeris gamaWuWyianebel nivTierebaTa koncentraciis 

done damokidebulia ara marto maTi warmomqmneli wyaros 

Taviseburebebze, aramed mocemuli raionisaTvis damaxasi-

aTebel meteorologiur pirobebzec. aRniSnuli procese-

bis urTierTzemoqmedebis gaTvaliswinebiT, SesaZlebelia 

haeris gaWuWyianebis donis prognozireba, e.i. ganisaz-

Rvros Tu ramdenad SeiZleba aRematebodes ingredientTa 

(gamaWuWyianebel nivTierebaTa) koncentracia zdk-s (ix. 

cxrili 15.1.1).  
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 prognozirebas safuZvlad udevs statistikuri kav-

Siri qalaqis haerovani auzis ingredientTa koncentracia-

sa da meteorologiur pirobebs Soris. 

 atmosferos gaWuWyianebis maRali done dakavSirebu-

lia sust qarTan da atmosferos mdgrad stratifikacias-

Tan (temperaturis Semcirebuli gradienti, izoTermia an 

inversia _ simaRlis mixedviT temperaturis mateba). mina-

revTa saSualo koncentraciis done ufro maRalia tempe-

raturis inversiuli ganawilebis dros, vidre Cveulebriv 

amindSi _ inversiis gareSe. 

 meteorologiur faqtorebTan erTad gaWuWyianebis 

erTerT ZiriTad mizezad miiCneva orografiuli pirobebi. 

magaliTad, qalaq Tbilisis mdebareoba (naxevrad qvaburi) 

gaWuWyianebis erTerTi mizezia, radgan igi iwvevs haeris 

ventilaciis Sesustebas da temperaturuli inversiebis 

warmoqmnis albaTobis gazrdas. 
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