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winasityvaoba 

 
klimatis Tanamedrove globaluri cvlileba erT-

erTi yvelaze aqtualuri, metad sayuradRebo, SemaSfo-
Tebeli da saxifaTo movlenaa. misi gavlena masStaburia 
da aisaxeba mravali saukunis manZilze Camoyalibebul 
ekologiur wonasworobaze da mTlianad dedamiwis hae-
ris fenis makroklimatze. mis moqmedebas SeuZlia gamoiw-
vios maradiuli myinvarebis dnoba, wyaldidobebi, Stor-
mebi, qariSxlebi, gvalvebi da sxva stiqiuri movlenebi 
(katastrofebi). sadac mniSvnelovnad zaraldeba msof-
lio qveynebis mravali dargis ekonomika, maT Soris sof-
lis meurneoba. 

globaluri daTbobis pirobebSi klimatis cvlile-
bis mimarT mowyvladobisa da adaptaciis problema, ro-
gorc msoflio masStabis amocana, ZiriTad gamowvevad iq-
na aRiarebuli TanamedroveobisaTvis. 

 1988 wels, gaeros garemosdacviTma (UNEP) da msof-

lio meteorologiurma (WMO) organizaciebma Seqmnes 

samTavroboTaSoriso eqspertTa jgufi - IPCC (International 
Panel on Climate Change), romlis mizania saerTaSoriso da 

samTavrobo doneze dokumentebis momzadeba. IPCC-is mi-
xedviT XX saukuneSi haeris globalurma saSualo tempe-

raturam 0.6°C-iT moimata. 1948-1996 wlebSi okeanis siR-
rmis (300 m-mde) fenaSi saSualo temperaturam moimata 

0.3°C-iT, 3000 m siRrmeSi - 0.03°C-iT. temperaturis mate-
bis tendencia dadasturebulia, agreTve msoflio mete-

orologiuri organizaciis (WMO) mier (WMO statement on 
the Status of the Global Climate in 2004, 2005). 
 1990 wels rio-de-JaneiroSi garemos klimatis 
cvlilebis CarCo konvenciis miRebis Semdeg, klimatis 
globaluri cvlilebis Seswavlam praqtikuli mniSvne-
loba SeiZina, radgan konvenciis xelmomweri qveynebisaT-
vis klimatis globaluri cvlilebis mimarT Semarbile-
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beli RonisZiebebis gatareba savaldebulo gaxda (beri-
taSvili b., kapanaZe n., erisTavi d., 2016). 
 klimatis Tanamedrove cvlilebam saqarTvelos te-
ritoriac moicva, gansakuTrebiT saqarTvelos aRmosav-
leT mxare, sadac gamoikveTa temperaturis meti matebis 
tendencia, saqarTvelos dasavleT mxaresTan SedarebiT. 
aRniSnulze miuTiTebs mravalwliuri meteorologiuri 
dakvirvebaTa monacemebis statistikuri analizi (Tavar-
TqilaZe k., elizbaraSvili e., mumlaZe d., vaCnaZe j., 1999). 
sadac, temperaturis mateba dafiqsirebulia saqarTve-
los dasavleT teniani subtropikebidan saqarTvelos aR-
mosavleTiT kaxeTis regionis maRalmTian teritoriamde 

(0.2-0.5°C), Sesabamisad (The Second National Communication 
Climate Change of Georgia, 2009; Tavartkiladze K., Begalishvili N., 
Tsintsadze T., Kikava A., 2012). mocemuli temperaturebi ga-
saTvaliswinebulia, radgan globaluri daTbobis proce-
sis gaxangrZlivebis SemTxvevaSi, temperaturam SesaZle-
belia kidev moimatos da sami-oTxi aTeuli wlis Semdeg 

miaRwios 2°C da mets. amitom, saWiroa winaswar iyos cno-
bili, ra gavlenas moaxdens igi qveynis ekonomikis dar-
gebze, gansakuTrebiT agrarul seqtorze. temperaturis 

3-4°C-iT da metiT matebam SeiZleba gamoiwvios amJamad 
arsebul, adaptirebul mcenareebze negatiuri zemoqme-
deba, gansakuTrebiT dablob adgilebSi zRvis donidan 
300-600 m simaRlemde. radgan, aseT adgilebSi siTbos ki-
dev ufro meti raodenoba dagrovdeba. amitom, iseTi mow-
yvladi (maRali temperaturisadmi mgrZnobeloba) kul-
turebis, rogoricaa marcvleuli, xexilovani, bostneu-
li da sxva normaluri produqtiuloba garTuldeba. 
 winamdebare naSromze muSaoba met-naklebad prob-
lematuri xasiaTis iyo, magram globaluri daTbobis pi-
robebSi, sasoflo-sameurneo kulturebis ganviTareba-
produqtiulobis agroklimaturi maxasiaTeblebis 
cvlilebis gamovlenisadmi didma interesma da agrome-
teorologia-agroklimatologiaSi miRebuli meTodebis 
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Sesabamisad gamoyenebis gamocdilebam ganapiroba dasa-
xuli miznebis ganxorcieba.  
 naSromze muSaobis periodSi mxardaWerisaTvis av-
torebi madlobas uxdian garemos erovnuli saagentos 
TanamSromlebs: fiz. maT. akad. doqtors nato kultala-
Zes regionaluri klimaturi modelis socialur ekono-

mikuri ganviTarebis A1 scenaris (2020-2049 ww.) gamoyene-
bisaTvis, agreTve soflis meurneobis mecnierebaTa doq-
tors gizo gogiCaiSvils agrometeorologiuri biule-
tenebiT (2010-2017 ww.) operatiuli uzrunvelyofisaT-
vis. 
 miuxedavad imisa, rom agroklimatur gamokvlevebs 
saqarTveloSi mniSvnelovani istoria gaaCnia, klimatis 
Tanamedrove cvlilebis gaTvaliswinebiT winamdebare 
naSromi monografiis saxiT qarTul enaze Sesrulebulia 
pirvelad. mas gaaCnia saintereso aspeqtebi soflis meur-
neobaSi klimatis Tanamedrove globalur cvlilebasTan 
dakavSirebiT, romlis pirobebSic gviwevs cxovreba da 
aqtiuri sameurneo saqmianoba. amitom, avtorebs aqvT re-
aluri molodini, rom gaCndeba pozitiuri kiTxvebi da 
mosazrebebi, romelTa dakmayofilebas Seecdebian ke-
TilganwyobiT.  
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Sesavali 

 
 xangrZlivi mecnieruli msjelobis safuZvelze, 
mkvlevarebi mividnen iseT SeTanxmebamde, rom klimati 
ukanaskneli 150 wlis manZilze icvleba da misi eqstrema-
luri movlenebi ZiriTadad gamowveulia gauTvaliswine-
beli anTropogenuri faqtoriT (adamianis sameurneo saq-

mianoba), (Climate Change - II Assessment report of the IPPC, 1996). 
globaluri daTbobis gamomwvevi temperaturis mateba 
gamoricxuli ar aris momaval aTwleulebSic gagrZel-
des. 
 globaluri daTbobis gaaqtiureba ZiriTadad gasu-
li saukunis 70-80-iani wlebidan daiwyo, Tumca tempera-
turis matebam, rogorc aRiniSna ramdenadme ufro adre 
iCina Tavi, ris Sesaxebac mocemuli dakvirvebaTa anali-
zis safuZvelze mkafiod aris Camoyalibebuli naSromSi 
(elizbaraSvili e., tatiSvili m., elizbaraSvili m., mesxia 
r., elizbaraSvili S., 2013).  
 aRvniSnavT, rom globaluri daTbobis moqmedebis 
procesi XXI saukuneSic grZeldeba, amitom gardauali 
aucileblobaa msoflios umravlesi qveynebis SeTanxme-
biT gatardes prevenciuli RonisZiebebi bunebrivi re-
sursebis - navTobis, naxSiris, tyeebis masiurad Wris da 
wvis, agreTve didi samrewvelo qarxnebidan, avtotran-

sportidan CO2 da sxva saTburi gazebis emisiebis Sesamci-
reblad. radgan wvis procesSi siTbosTan erTad gamoiyo-

fa didi raodenobiT naxSirorJanga gazi (CO2) da sxva ai-

rebi (Hefling G.I., 1990; Bruce J.P., 1990). ris Sedegad atmos-
feroSi Seqmnil e.w. ,,saTburis efeqts’’ emateba kidev uf-
ro meti, gadaWarbebuli moculobiT (raodenobiT) gaze-
bi. rac dedamiwis bunebrivi saTburis efeqtis kanonzomi-
erad dabalansebuli meqanizmis moqmedebas abrkolebs. 
miuxedavad amisa, aRniSnuli gadaWarbebuli, dagrovili 
gazebisa, masSi mainc iolad Semodis dedamiwaze mzis mok-
letalRovani sxivebi, aTbobs dedamiwis zedapirs da ai-
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rekvleba, rogorc grZeltalRovani (maTburi) sxivebi. 

Tumca atmosferos zeda fenebidan CO2 da sxva gazebis 
didi raodenobiT dagrovebis Sedegad kosmosSi Tavisuf-
lad ver gadis, ris gamoc haeris qveda fenaSi mimdinare-

obs temperaturis mateba (Climate Change and Food Security: a 
Framework document FAO, 2007; Бериташвили В., Гуния Г., 
Инцкирвели Л., Кучава Г., 2002). aRsaniSnavia, rom CO2 ro-
gorc dedamiwis siTbos maregulirebeli airi Tanamed-
rove atomosferoSi ara erTaderTi saTburis efeqtis 
wyaros warmoadgens (gunia g., 2019). 

 XX saukunis bolos atmosferoSi CO2 Semcvelobam 

10% gadaaWarba (Climate Change: Impact Assessment in 
Agriculture, 2008). amitom gamonabolqvebis SezRudvis gare-
Se, naxSirorJanga gazi (2020-2050 ww.) SesaZlebelia gaor-

magdes da temperaturam 2-3°C-iT moimatos (Будико М., 
1980). rac xelsayreli ar iqneba ekologiuri Tvalsazri-

siT, radgan haeris temperaturis Tundac 1°C-is matebam 
SeiZleba gamoiwvios dedamiwis zedapiris izoTermebis 
20-30 aTeuli kilometramde gadaweva, rasac moyveba sxva-
dasxva ganeduri cvlilebebi (gunia g., 2005).  
 aRniSnulidan gamomdinare, globaluri daTbobis 
procesi msoflio qveynebis erToblivi ZalisxmeviT unda 

iqnas daZleuli (Harpal S. Mavi, Graeme I. Tupper, 2004; Hubbard 
G., 2007; Human Development Report, 2007-2008); winaaRmdeg 
SemTxvevaSi SesaZlebelia mrewvelobis, transportis, 
gansakuTrebiT soflis meurneobis da sxva mowyvladi 
dargebis warmoebis strategiis Secvla. amitom Cveni mi-
zania Tanamedrove soflis meurneobisaTvis dazustdes 
sasoflo-sameurneo kulturebis gavrcelebis zonebi da 
masSi Setanili iqnas agroteqnikuri xasiaTis cvlilebebi 
(gugava e., melaZe g., 2007; gugava e., melaZe m., 2007; melaZe 

m., 2008; Meladze G., Meladze M., 2009).  
 winamdebare naSromSi ganixileba aRmosavleT saqar-
Tvelos xuTi regionis - kaxeTis, mcxeTa-mTianeTis, sam-
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cxe-javaxeTis, qvemo qarTlis, Sida qarTlis zonebis 
(mSrali subtropikuli, mTiani, maRalmTiani) agroklima-
turi maxasiaTeblebis cvlileba klimatis globalur 
daTbobasTan dakavSirebiT, savegetacio periodSi. rad-
gan, es periodi ZiriTadad gansazRvravs mcenareTa zrda-
ganviTarebas, mosavlis formirebas da produqtiulobas. 
 miTiTebuli zonebis mixedviT, gamoyenebulia da da-
muSavebulia saqarTvelos garemos erovnuli saagentos 
mravalwliuri (1948-2017 ww.) mimdinare (sabaziso) meteo-
rologiur dakvirvebaTa monacemebi - haeris Tvis saSua-
lo temperaturebi da atmosferuli naleqebis jamebi 
(mm). aseve, damuSavebulia momavlis scenaris monacemebi, 

temperaturis 2°C-iT mateba (2020-2049 ww.), romelic mi-

Rebulia regionaluri klimaturi modeliT - RegCM-4 da 

socialur-ekonomikuri ganviTarebis scenariT - A1. mo-
deli aprobirebulia da gamoyenebuli iqna klimatis 
cvlilebis CarCo konvenciisaTvis saqarTvelos mesame 

erovnul SetyobinabaSi (The Third National Communication 
Climate Change of Georgia, 2015). yvela zemoaRniSnuli regio-

nis zonebSi haeris temperaturis >10°C-is zeviT <10°C-is 
qveviT gadasvlis TariRis dadgena warmoebda Sesabamisi 
gantolebebiT:  
 

                                  y=-2.4x+79 (gazafxulze),  

                                    y=3.2x-33 (Semodgomaze).  
 

gantolebebSi - y aris gazafxulze da Semodgomaze tempe-

raturis >10°C-is zeviT <10°C-is qvemoT gadasvlis Tari-

Rebi; x - gazafxulze da Semodgomaze ori Tvis anu TiTo-
euli Tvis saSualo temperaturebis Sekrebili jami (ga-
zafxulze Teberval-martis an marti-aprilis, Semodgo-
maze seqtember-oqtombris an oqtomber-noembris), pirve-

li Tvis saSualo temperatura unda iyos 10°C-ze naklebi, 
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meore Tvis - 10°C-ze meti (Meladze M., Meladze G., 2015; 
Meladze G., Meladze M., Elizbarashvili N., Meladze G., 2016). 
 zemoaRniSnulidan gamomdinare, samecniero naSro-
mis kvlevis mizans warmoadgenda saqarTvelos aRmosav-
leT teritoriaze savegetacio periodisaTvis, globa-
luri daTbobis pirobebSi gamogvevlina agroklimaturi 
maxasiaTeblebis cvlilebis tendencia - mateba/kleba. 
kerZod, savegetacio periodis xangrZlivobis (dRe), aq-

tiur temperaturaTa (>10°C) da atmosferuli naleqebis 
(mm) jamebis, aseve hidroTermuli koeficientebis (hTk) 
droSi cvlilebis dinamikis gansazRvra trendis meTodis 
gamoyenebiT. agreTve, Cvens mizans Seadgenda sasoflo-
sameurneo kulturebis normaluri ganviTareba-produq-
tiulobisaTvis agroklimaturi zonebis gamoyofa, 
zR.donidan simaRleebis mixedviT, mimdinare (sabaziso) 

da momavlis scenaris, temperaturis 2°C-iT matebis 
(2020-2049 ww.) gaTvaliswinebiT. garda amisa, am ukanaskne-
li scenaris temperaturis Sesabamisad mosavlis da fe-
nologiuri fazebis dadgomis agrometeorologiuri 
prognozebis meTodebis praqtikuli gamoyeneba. 
 saqarTvelos aRmosavleT teritoriaze ganlagebu-
li xuTi sakvlevi regionidan, sami (kaxeTi, mcxeTa-mTia-
neTi, Sida qarTli) mdebareobs 300-600 m simaRlidan didi 
kavkasionis samxreT da samxreT-aRmosavleT mTis kalTe-
bis 2000-2300 m da met simaRleze (zR.donidan), xolo ori 
regioni (qvemo qarTli, samcxe-javaxeTi) - saqarTvelos 
samxreTiT zR.donidan 300 m-dan 2000-2300 m da met simaR-
leze. mocemuli regionebis zonebi (garda samcxe-javaxe-
Tisa, sadac mSrali subtropikuli zona ar aris) xasiaT-
deba mSrali subtropikuli tipis klimatiT zR.donidan 
300-600 m simaRlemde, mTis zomieri tipis klimatiT - 700-
1400 m simaRlemde, maRalmTis kontinenturi tipis klima-
tiT - 1500-2300 m da met simaRlemde. 
 zemoaRniSnuli miznebis SesrulebisaTvis, am zone-
bisaTvis mimdinare (sabaziso) da SemuSavebuli scenariT, 
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temperaturis 2°C-iT matebisas, haeris dReRamuri Tvis 
saSualo temperaturebis dakvirvebaTa monacemebis ana-
lizisa da damuSavebis Sedegad, dadgenili iqna gazaf-

xulze temperaturis 10°C-is zeviT da Semodgomaze 10°C-
is qvemoT mdgradi gadasvlis TariRebi. miRebul Tari-
Rebs Soris ganisazRvra aqtiur temperaturaTa jamebi, 
aseve, sxva agroklimaturi maxasiaTeblebi. kerZod, save-
getacio periodisaTvis wlebis mixedviT, gamoTvlilia 
atmosferuli naleqebis Tvis jamebi Tbili periodSi (IV-
X), maRalmTianisaTvis (V-IX); agreTve mcenareTa aqtiuri 
vegetaciis periodisaTvis (VI-VIII), radgan am periodSi Zi-
riTadad mimdinareobs sasoflo-sameurneo kulturebis 
mosavlis formireba da sanayofe kvirtebis Casaxva. gar-
da amisa, am periodSi xSirad daikvirveba gvalvebi. aRniS-

nuli, gamoTvlili aqtiur temperaturaTa (>10°C) da at-
mosferuli naleqebis (mm) jamebidan ganisazRvra hidro-
Termuli koeficientebi (hTk), agrometeorologia-ag-
roklimatologiaSi g.selianinovis aprobirebuli meTo-
diT. 
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Tavi I 

 

kaxeTis regioni 

 

1.2. agroklimaturi maxasiaTeblebis da zonebis 
cvlileba globaluri daTbobis gaTvaliswinebiT 

 
 kaxeTi uaRresad mniSvnelovani regionia soflis me-
urneobis mravali dargis ganviTarebisa da warmoebisaT-
vis. mas gaaCnia mniSvnelovani potenciali memarcvleo-
bis, mevenaxeobis, mexileobis, eTerzeTovani da zeTovani 
teqnikuri kulturebis, mebostneoba-mebaRCeobis, meab-
reSumeobis, mefutkreobis, mecxoveleobis da sxva sof-
lis meurneobis dargebis ganviTarebisaTvis. regionSi ma-
Ti normaluri ganviTarebisaTvis arsebobs xelsayreli 
niadaguri da agroklimaturi resursebi. Tumca, ukanas-
knel periodSi globaluri daTbobis pirobebSi ar aris 
cnobili, Sesabamisi mecnierulad dasabuTebuli kvleve-
biT Tu rogor Seicvleba maTi normaluri zrda-ganviTa-
rebis agroklimaturi maxasiaTeblebi. romelTa cvlile-
bis gamovlena realobidan gamomdinare aucileblobaa, 
raTa droulad SemuSavdes negatiurad Secvlili Ziri-
Tadi agroklimaturi maxasiaTeblebis gavlenisadmi Sesa-
bamisi rekomendaciebi.  
 kaxeTis regionis mSrali subtropikuli zona 
vrceldeba lagodexi-yvarelis teritoriebis tipiuri 
mSrali subtropikebidan (naxevrad teniansac akuTneben) 
dasavleTiT Telavis teritoriis CaTvliT axmetamde. igi 
aseve, vrceldeba gurjaanidan dasavleTiT da samxreT-
aRmosavleTiT dedofliswyaromde. mocemul zonaSi sa-

Sualo absoluturi minimaluri temperatura -11, -12°C 
ar aRemateba, rac mSrali subtropikuli kulturebis 
kritikul (damazianebel) zRvarTan axlosaa. Tumca, aR-
niSnuli zonis farglebSi miTiTebuli kulturebis gav-
rcelebis SesaZleblobas ar zRudavs. aqedan gamomdina-
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re, mogvyavs regionis mSrali subtropikuli, mTiani da 
maRalmTiani zonebis mixedviT mravalwliuri agroklima-
turi maxasiaTeblebi (ix. danarTi, cxrili 1.1.1). agreTve, 
momavlis scenari (2020-2049 ww.), haeris temperaturis 

2°C-iT mateba klimatis cvlilebis gaTvaliswinebiT 

(Meladze G., Meladze M., 2016; Meladze G., Meladze M., 2017).  
 cxrilis 1.1.1 analizidan gamomdinare, kaxeTis regi-
onis mSral subtropikul zonaSi, haeris temperaturis 

10°C-is zeviT gadasvlis TariRi daikvirveba 2.IV (sabazi-

so), xolo 10°C-is qvemoT gadasvla - 4.XI. momavlis scena-

riT gaTvaliswinebuli temperaturis 2°C-iT matebisas, 

temperaturis 10°C-is zeviT gadasvlis TariRi daikvir-

veba 24.III, xolo 10°C-is qvemoT gadasvla - 16.XI (cxrili 
1.1.2).  
 

cxr. 1.1.2 kaxeTis mSrali subtropikuli, mTiani da  
                  maRalmTiani zonebis agroklimaturi maxasiaTeblebi   

globaluri daTbobis gaTvaliswinebiT (scenari, 
                 temperaturis 2°C-is matebiT)  
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maSasadame, gazafxulze scenariT, temperaturis 2°C-iT 

matebisas 10°C-is zeviT gadasvlis TariRi 9 dRiT adre 

iwyeba, xolo Semodgomaze temperaturis 10°C-is qvemoT 
gadasvla scenaris mixedviT 12 dRiT gvian mTavrdeba sa-
bazisosTan SedarebiT. e.i. mSrali subtropikul zonaSi 
savegetacio periodi gaxangrZlivebulia 216 dRidan 237 
dRemde anu 21 dRiT (cxrili 1.1.2). 
 mocemul zonaSi vegetaciis periodis gaxangrZlive-
bisas (21 dRiT) momavlis scenariT (2020-2049), tempera-

turis 2°C-iT matebisas aqtiur temperaturaTa (>10°C) 
jamis mateba mosalodnelia 500°C. momatebuli tempera-
tura ar moaxdens arsebiT negatiur gavlenas sasoflo-
sameurneo kulturebze, piriqiT SeiZleba xeli Seuwyos 
mSrali subtropikuli kulturebis normalur ganviTa-
rebas, produqtiulobas, nayofebis srulfasovan (xaris-
xovnad) momwifebas, niadagis Sesabamisi tenianobiT uz-
runvelyofis SemTxvevaSi. 
 mTian zonaSi, gazafxulze haeris temperaturis 

10°C-is zeviT gadasvlis TariRi aRiniSneba 11.IV (sabazi-

so), xolo Semodgomaze 10°C-is qvemoT gadasvla - 27.X (ix. 

danarTi, cxrili 1.1.1). scenariT, 2°C-iT matebisas, tempe-

raturis 10°C-is zeviT gadasvlis TariRi daikvirveba 

1.IV, Semodgomaze  10°C-is qvemoT gadasvla aRiniSneba 8.XI 
(cxrili 1.1.2). cxrilidan Cans, rom gazafxulze tempera-

turis 2°C-iT matebisas (scenariT), 10°C-is zeviT gadas-

vlis TariRi 10 dRiT adre iwyeba, Semodgomaze 10°C-is 
qvemoT gadasvla scenaris mixedviT 12 dRiT gvian daik-
virveba sabazisosTan SedarebiT (ix. danarTi, cxrili 
1.1.1, 1.1.2). rogorc vxedavT, mTian zonaSi savegetacio 
periodi gaxangrZlivebulia 199 dRidan 221 dRemde, e.i. 
22 dRiT. rac Seexeba temperaturaTa jamis cvlilebas, 

2°C-iT matebisas aqtiur temperaturaTa jamma SeiZleba 

moimatos 450°C-iT. aRniSnuli maxasiaTeblebidan gamom-
dinare, mTiani zonisaTvis Seiqmneba xelsayreli pirobe-
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bi sxvadasxva saxeobis sasoflo-sameurneo kulturis 
ganviTarebisa da gavrcelebisaTvis, niadagis Sesabamisi 
tenianobis SemTxvevaSi. 
 maRalmTian zonaSi globaluri daTboba analogiur 
gavlenas axdens agroklimatur maxasiaTeblebze. cxrili 

1.1.1-is mixedviT, gazafxulze temperaturis 10°C-is ze-

viT gadasvlis TariRi 29.V aRiniSneba, Semodgomaze 10°C-
is qvemoT gadasvla - 20.IX. scenaris mixedviT, temperatu-

ris 2°C-iT matebisas 10°C-is zeviT gadasvla daikvirveba 

22.V, Semodgomaze 10°C-is qvemoT gadasvla - 29.IX (cxrili 
1.1.2). 
 cxrilis mixedviT gazafxulze, scenariT  tempera-

turis 2°C-iT matebisas 10°C-is zeviT gadasvla 7 dRiT 

adre iwyeba, xolo Semodgomaze 10°C-is qvemoT gadasvla - 
9 dRiT gvian. maSasadame, vegetaciis periodi mosalodne-
lia gaxangrZlivdes 114 dRidan 130 dRemde anu 16 dRiT. 

aqtiur temperaturaTa jamis (>10°C) mateba mosalodne-

lia 250°C-mde, rac ukeTesi aRmoCndeba agrokulturebi-
saTvis, sasoflo-sameurneo saqmianobisaTvis da sxva. 
 maRalmTian zonaSi savegetacio periodis mosalod-
neli gaxangrZliveba 5-6 dRiT ufro naklebia mSral sub-
tropikul, mTian da maRalmTian zonebTan SedarebiT. 
rac ukavSirdeba zR.donidan simaRlis mixedviT haeris 
temperaturis kanonzomier klebas. miuxedavad amisa, 

temperaturis 10°C-is zeviT gaxangrZlivebuli dReebis 
pirobebSi (16 dRe), gazafxulze 7 dRe, SesaZlebeli iqne-
ba saTib-saZovari balaxebis vegetaciis adre dawyeba da 
momTabare mecxoveleobis Semzadeba saZovrebze gadasay-
vanad. Semodgomaze gaxangrZlivebuli (9 dRiT) dReebis 
pirobebSi SesaZlebelia saTibebidan meti yuaTiani sakve-
bis momzadeba zamTrisaTvis, aseve sxva saxis sasoflo-sa-
meurneo saqmianobis warmarTva. es zona xelsayrelia ag-
reTve Svriis, qeris da kenkrovani kulturebis gavrce-
lebisaTvis. 
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 mocemuli regionis mSrali subtropikuli, mTiani 
da maRalmTiani zonebisTvis damuSavebulia aqtiur tem-

peraturaTa jamebis (>10°C) da savegetacio periodis xan-
grZlivobis (dRe) uzrunvelyofebi. magaliTad, mimdina-
re (sabaziso) meteorologiuri dakvirvebaTa masalebi 
(1948-2017 ww.), aseve saprognozo momavlis scenaris (tem-

peraturis 2°C-iT mateba) monacemebi (2020-2049 ww.), ro-

melTa klimaturi parametrebi gamoTvlilia RegCM-4 mo-

deliT da A1 scenaris mixedviT. aqedan gamomdinare, dad-
genilia gazafxulze haeris saSualo dReRamuri tempera-

turis 10°C-is zeviT da Semodgomaze 10°C-is qvemoT ga-
dasvlis TariRebi. am TariRebs Soris dajamebulia da mi-
Rebulia aqtiur temperaturaTa jamebi da savegetacio 
periodis xangrZlivoba (dRe), sadac TiToeuli zonis 
(subtropikuli, mTiani da maRalmTiani) savegetacio pe-
riodisaTvis Sedgenili nomogramebidan (Tavi VIII, naxazi 
8.1.1., 8.1.2) saSualo temperaturis jamis mixedviT (cxri-
li 1.1.1, 1.1.2) gamoTvlilia aqtiur temperaturaTa jame-
bis da savegetacio periodis xangrZlivobis (dRe) uzrun-
velyofebi (%). ris safuZvelze, SeiZleba Sefasdes moce-
muli zona savegetacio periodSi Tu ramdenjer iqneba 
temperaturis jamiT da savegetacio periodis xangrZli-
vobiT (dReebi) uzrunvelyofili sasoflo-sameurneo 
kulturebisaTvis da sxva saxis agroteqnikuri samuSaoe-
bis Casatareblad yovel aT da met welSi (cxrili 1.1.3, 
1.1.4). 
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cxr. 1.1.3 kaxeTis regionis aqtiur temparაturaTa jamebi   
(>10°C) sxvadasxva uzrunvelyofiT 

 

uzrunvelyofa, %  
municipa-
liteti,  

zona 

 
weli  

95 
 

90 
 

70 
 

50 
 

30 
 

10 

1948-2017 
sabaziso 

3690 3750 3910 4090 4210 4370 
 
yvareli, 
mSrali 
subtropiku-
li 
 

2020-2049 
scenari,  

2°C-iT  
mateba 

4030 4130 4400 4590 4730 4970 

1948-2017 
sabaziso 

3040 3100 3260 3440 3560 3720 
 
sagarejo, 
mTiani 2020-2049 

scenari,  

2°C-iT  
mateba 

3330 3430 3700 3890 4030 4270 

1948-2017 
sabaziso 

1100 1160 1320 1500 1620 1780 
 
axmta  
(omalo), 
maRalmTiani 

2020-2049 
scenari,  

2°C-iT  
mateba 

1190 1290 1560 1750 1890 2130 
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cxr. 1.1.4 kaxeTis regionis savegetacio periodis  
                     xangrZlivoba (dRe) 
 

uzrunvelyofa, %  
municipa- 
liteti, 

zona 

 
weli  

95 
 

90 
 

70 
 

50 
 

30 
 

10 

1948-2017 
sabaziso 

196 200 209 216 222 230 
 
yvareli, 
mSrali 
subtropiku-
li 
 

2020-2049 
scenari,   

2°C-iT  
mateba 

220 224 232 237 242 250 

1948-2017 
sabaziso 

179 183 192 199 205 213 
 
sagarejo, 
mTiani 2020-2049 

scenari,  

 2°C-iT 
mateba 

204 208 216 221 226 234 

1948-2017 
sabaziso 

94 98 107 114 119 127 
 
axmta  
(omalo), 
maRalmTiani 

2020-2049 
scenari,   

2°C-iT  
mateba 

113 117 125 130 135 143 

  
mocemuli regionis mSral subtropikul, mTian da maRal-
mTian zonebSi cxrili 1.1.1-dan gamomdinare, atmosferu-
li naleqebi vegetaciis periodSi (IV-X) damakmayofilebe-
lia (yvarelis da lagodexis zona), xolo dedofliswya-
ros mimarTulebiT, Telavis, gurjaanis da axmetisaken 
ramdenadme aradamakmayofilebelia, Sesabamisad hidro-
Termuli koeficientebis maxasiaTeblebic. amitom, aqti-
uri vegetaciis periodSi (VI-VIII) globaluri daTbobidan 
gamomdinare, sasoflo-sameurneo kulturebis normalu-
ri ganviTarebisa da mosavlis SenarCunebisaTvis, miTiTe-
bul periodSi saWiroa niadagis erTxel morwyva da kul-
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tivacia. aRniSnul unaleqobis periods (VI-VIII) aseve, ga-
nicdis mTiani da maRalmTiani zonebic, Tumca maRalmTi-
ani naklebad. miuxedavad amisa, mainc dgeba analogiuri 
RonisZiebebis gatarebis aucilebloba gvalvebis Sem-
TxvevaSi. kaxeTis regioni mowyvladia (basilaSvili c., 
2014), sadac mcenareTa ganviTarebis fenologiur fazebs 
atmosferuli naleqebi iSviaTad emTxveva.  amitom gval-
vebi zogjer mcenareebTan erTad anadgurebs mosaval-
sac. savegetacio periodSi saWiro xdeba md.alaznis 
wylis resursebis xarjvis prognozireba drois sxvadas-
xva intervalisaTvis. kerZod, sarwyavi miwaTmoqmedebi-
saTvis IV-IX periodSi, IV-VI periodSi da VII-IX periodSi. 
Tumca, wylis resursebis prognozireba ufro efeqturia 
mcenareTa aqtiuri vegetaciis VI-VIII periodSi. radgan am 
ukanasknelis TveebSi ZiriTadad daikvirveba gvalvebi. 
 rogorc vxedavT, globaluri daTbobis gavlena asa-
xulia saqarTvelos aRmosavleT teritoriis mSrali 
subtropikuli, mTiani da maRalmTiani zonebis agrokli-
maturi resursebis maxasiaTeblebze. unda aRiniSnos, rom 
naSromis (elizbaraSvili n., meeseni h., xoeciani a., melaZe 

g., koleri T., 2018) mixedviT, globalurma daTbobam sa-
gangaSo saxe miiRo XX saukunis 80-iani wlebidan. amasTan 
dakavSirebiT, mogvyavs aRmosavleT saqarTvelos, kaxe-
Tis regionis teritoriaze Catarebuli garemos erovnu-
li saagentos mravalwliuri (1948-2017 ww.) meteorolo-
giuri dakvirvebaTa monacemebi, sadac Cvens mier gaanali-
zebuli, damuSavebuli da miRebuli iqna agroklimaturi 
maxasiaTeblebi (aqtiur temperaturaTa da atmosferuli 
naleqebis jamebi da sxva). igi moicavs klimatis Tanamed-
rove globaluri cvlilebis (globaluri daTbobis) saw-
yis periods, gasuli saukunis 70-80-ian wlebs. saidanac 
ZiriTadad daiwyo misi gavlena miwispira haeris fenaSi 
temperaturis matebaze da agroklimatur maxasiaTebleb-
ze (aqtiur temperaturaTa da atmosferuli naleqebis 
jamebze da sxva). am maxasiaTeblebis cvlilebis naTlad 
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warmodgenis mizniT, zemoaRniSnuli samocdaaTwliani pe-
riodis monacemebi gayofili iqna or 35-wlian periode-
bad, erTmaneTTan SedarebisaTvis. I - periodi moicavs 
1948-1982 ww., II - periodi 1983-2017 ww. (ix. danarTi, cxri-
li 1.1.5). 
 mocemuli cxrilis analizidan Cans, rom regionis 
yvela zonaSi agroklimaturi maxasiaTeblebi meore peri-
odSi Secvlilia pirvel periodTan SedarebiT. magali-

Tad, temperaturis 10°C-is zeviT dadgomis TariRi meore 
periodSi adre iwyeba da gvian mTavrdeba, pirvel period-
Tan SedarebiT. amave periodTan SedarebiT 5 dRiT moma-
tebulia savegetacio periodis xangrZlivoba mSral sub-
tropikul zonaSi, mTianSi - 8 dRiT, maRalmTianSi - 11 
dRiT. aseve, momatebulia aqtiur temperaturaTa jamebi 

(>10°C), aRniSnuli zonebis Sesabamisad 177°C, 236°C, 233°C. 
atmosferuli naleqebi (mm) da hidroTermuli koeficien-
tebi (hTk) Tbil periodSi (IV-X), garda mSrali subtropi-
kuli zonisa Semcirebulia. maRalmTiani zonisaTvis at-
mosferuli naleqebi mocemulia V-IX periodisaTvis, rad-

gan Tbili periodi (temperaturis 10°C-is zeviT) moce-
mul TveebSi daikvirveba gvian da mTavrdeba adre. amitom 
miTiTebul vadebSia (V-IX) Catarebuli naleqebis dajame-
ba, maTi mcenareebis mier realurad gamoyenebisaTvis.  
 zemoaRniSnulidan gamomdinare, bolo 35 wlis man-
Zilze atmosferuli naleqebis raodenoba mSral sub-
tropikul zonaSi odnav momatebulia, hidroTermuli 
koeficientebi SenarCunebulia, xolo mTian da maRal-
mTian zonebSi Semcirebulia (ix. danarTi, cxrili 1.1.5). 
miuxedavad amisa, momavalSi naleqebi Tu aRniSnuli rao-
denobiT SenarCunda, maSin marcvleuli, xexilovani, bos-
tneul-baRCeuli da sxva sasoflo-sameurneo kulture-
bis ganviTarebisaTvis, calkeul wlebSi erTi-orjer 
morwyvis fonze misi raodenoba damakmayofilebeli aR-
moCndeba. 
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 mTian da maRalmTian zonebSi aqtiuri vegetaciis pe-
riodSi (VI-VIII) atmosferuli naleqebi da hidroTermuli 
koeficientebi Semcirebulia, gansakuTrebiT mTian zona-
Si (ix. danarTi, cxrili 1.1.5), rac aRniSnul periodSi 
gvalvebis gaxSirebaze miuTiTebs. amitom am periodSi sa-
Wiro iqneba sasoflo-sameurneo kulturebisaTvis niada-
gis teniT uzrunvelyofa. 
 kaxeTis regionis mSrali subtropikuli, mTiani da 
maRalmTiani zonebisaTvis meteorologiuri dakvirvebe-
bis monacemebis analizisa da damuSavebis safuZvelze, 
gamoTvlilia agroklimaturi maxasiaTeblebi - aqtiur 

temperaturaTa (>10°C) da atmosferuli naleqebis (mm) 
jamebi, Tbil periodSi (IV-X). aqtiuri vegetaciis period-
Si (VI-VIII) gamoTvlilia hidroTermuli koeficientebi, 
rac gamosaxuli iqna trendebiT. zonebis Sesabamisad ga-
movlenilia aqtiur temperaturaTa jamebis matebis, xo-
lo atmosferuli naleqebis jamebis da hidroTermuli 
koeficientebis klebis tendenciebi, gamonaklisia mSra-
li subtropikuli zona, sadac naleqebis raodenoba, ro-
gorc aRiniSna odnav momatebulia (SenarCunebulia). da-
narCeni agroklimaturi maxasiaTeblebis msvlelobis di-
namika TiTqmis erTmaneTis msgavsia (naxazi 1.1.1, 1.1.2, 
1.1.3).  
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nax. 1.1.1 aqtiur temperaturaTa (>10°C) da atmosferuli  
                  naleqebis (mm) jamebis da hTk-s msvlelobis dinamika  
                  (mSrali subtropikuli zona, yvareli) 
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nax. 1.1.2. aqtiur temperaturaTa (>10°C) da atmosferuli  
                    naleqebis (mm) jamebis da hTk-s msvlelobis dinamika   

(mTiani zona, sagarejo) 
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nax. 1.1.3. aqtiur temperaturaTa (>10°C) da atmosferuli  
                   naleqebis (mm) jamebis da hTk-s msvlelobis dinamika 

(maRalmTiani zona, omalo) 
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 trendebis gantolebebidan gamoTvlilia agrokli-
maturi maxasiaTeblebi - aqtiuri temperaturebi, atmos-
feruli naleqebi Tbil periodSi (IV-X) da hidroTermuli 
koeficientebi VI-VIII periodSi (ix. danarTi, cxrili 1.1.6).  
 mocemuli cxrilis mixedviT, mSral subtropikul 
zonaSi aqtiuri temperaturis jamis namati 1948 wlidan 

2017 wlis CaTvliT Seadgens 280°C, mTian zonaSi - 291°C, 
xolo maRalmTianSi - 246°C (cxrili 1.1.6). naleqebis jami 
mSral subtropikul zonaSi momatebulia 37 mm., mTian da 
maRalmTian zonebSi 145-31 mm-iT (Sesabamisad) Semcirebu-
lia. rogorc Cans, metnaklebad mimdinareobs rogorc at-
mosferuli naleqebis kleba, ise aqtiuri temperature-
bis mateba. 
 globaluri daTbobis pirobebSi aqtiur temperatu-
raTa jamis cvlileba, Tu matebis tendenciiT gagrZelda, 
4-5 aTeuli wlis Semdeg mimdinare (sabaziso) temperatu-
ris jamma SeiZleba sakmaod solidur namats miaRwios 

(300°C da mets). sadac temperaturis jamma SeiZleba moi-

matos 4400-4500°C da odnav metiT, mTian zonaSi - 3700-

3800°C da odnav metiT, xolo maRalmTianSi 1700°C da od-
nav metiT. mocemuli temperaturebis mateba SesaZloa 
xelsayreli aRmoCndes mTiani da maRalmTiani zonebisaT-
vis, radgan aRniSnul zonebSi daikvirveba aqtiur tempe-
raturaTa jamebis nakleboba sasoflo-sameurneo kul-
turebis normaluri ganviTarebisa da produqtiulobi-
saTvis. rogorc vxedavT, mocemul zonebSi jerjerobiT 
atmosferuli naleqebis klebis tendencia SeiniSneba. 
aqedan gamomdinare, Tu ar iqneba temperaturis jamis ma-
tebisas Sesabamisi naleqebis raodenoba, mcenareebis gan-
viTareba Seferxdeba. Tumca, melioraciuli RonisZiebe-
bis gatarebiT, niadagis teniT uzrunvelyofis SemTxve-
vaSi, iq sadac mTiani reliefi amis saSualebas iZleva, 
problema daZleuli iqneba. 
 unda aRiniSnos, rom globaluri daTboba yvela im 
sferos moicavs, sadac misi gavleniT mosalodnelia po-
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zitiuri Tu negatiuri cvlilebebi. magaliTad, mcenare-
uli safaris miwispira haeris fenaSi temperaturis mate-
ba SeiZleba xelsayreli aRmoCndes mcenareTa daavadebis 

gamomwvevi mavnე-organizmebis 2-3-jer meti axali Taobe-
bis gamravlebisaTvis. isini SeiZleba gaCndnen im adgi-
lebSi, sadac adre ar SeiniSnebodnen. yovelive es prob-
lemebs Seuqmnis soflis meurneobis muSakebs, agrofer-
merebs, gansakuTrebiT entomologebs, fitopaTologebs, 
seleqcionerebs da sxva. aqedan gamomdinare, gadaudebe-
li amocana iqneba maT winaarmdeg Sesabamisi brZolis Ro-
nisZiebebis gatareba, raTa Tavidan iqnas acilebuli mce-
nareTa mosalodneli daavadebebi da maTgan gamowveuli 
uaryofiTi Sedegebi, rac 40-50%-iT amcirebs mosavals. 
klimatis Tanamedrove cvlilebis pirobebSi, mavnebel-
daavadebaTa gavrcelebisa da maT winaaRmdeg brZolis 
kompleqsuri RonisZiebebis fonze, mosavlisa da misi xa-
risxis SenarCunebisaTvis Catarebuli eqsperimentis Se-
degad sadac Txilis kulturis mosavali Seadgenda 1.5 
tonamde, xarisxobrivma maCvenebelma Seadgina 93% da me-
ti (gabriCiZe z., basilia i., gunTaZe n., 2019).  
 klimatis globaluri cvlilebis fonze, tempera-
turis mateba da naleqebis Semcireba mniSvnelovan ko-
reqtivebs Seitans mavne organizmebis ganviTarebaSi, maTi 
ricxovnobis mateba/klebaSi, aseve daavadebebis gavrce-
lebaSi. amitom saWiro iqneba sistemuri dakvirvebebis Ca-
tareba, rac Sesabamisma samsaxurebma unda uzrunvelyon, 
anu unda ganaxorcielon maT winaaRmdeg brZolis Ronis-
Ziebebi (aleqsiZe g., yanCaveli S., 2014). 
 sakvlevi regionis teritoriaze agroklimaturi 
zonebis gamoyofis mizniT, sabazisosTan erTad scenari-

saTvis gaTvaliswinebulia temperaturis 2°C-iT mateba 
(melaZe g., melaZe m., 2013; melaZe g., melaZe m. TuTaraSvi-
li m., 2008), risTvisac gamoyenebuli iqna haeris saSualo 

dReRamuri temperaturis 10°C-is zeviT gadasvlis Tari-

Rebi, aqtiur temperaturaTa jamebi (>10°C) da zR.doni-
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dan simaRleebi (m). monacemebi damuSavebuli iqna agrome-
teorologiaSi miRebuli maTematikuri statistikis me-

Todis gamoyenebiT (Уланова Е.С., 1964). damyarebuli iqna 
mWidro korelaciuri kavSirebi, saidanac Sedgenili iqna 
regresiis gantolebebi:  
 

n=0.029h+55 (1),  
haeris temperaturis 10°C-ze gadasvlis TariRis  

dadgenisaTvis (sabaziso); 

 
T=-30.923n-0.57h+6085 (2),  

aqtiur temperaturaTa jamis gansazRvrisaTvis  
(sabaziso); 

 

n=0.035h+38 (3),  
scenari, temperaturis 2°C-iT mateba, temperaturis  

10°C-ze gadasvlis TariRis dadgenisaTvis; 

 
T=-44.25n-0.15h+6742 (4),  

scenari, temperaturis 2°C-iT mateba, aqtiur  
temperaturaTa jamis gansazRvrisaTvis. 

 

mocemul gantolebebSi: n dReTa ricxvia 1 - Tebervlidan 

temperaturis 10°C-is zeviT gadasvlis dadgomis Tari-

Ramde; h - zR.donidan simaRle (m); T - aqtiur temperatu-

raTa jami (>10°C).  
 gantolebebi saimedoa, gamoyenebulia sasoflo-sa-
meurneo kulturebis gavrcelebis mizniT, Sesabamisi zo-

nebis gamoyofisas (Meladze G., Meladze M., 2005; melaZe g., 

melaZe m., 2010). zR.donidan nebismier simaRleze (m) gan-

tolebiT (1) ganisazRvreba dReTa ricxvi (n), romelic 
uzrunvelyofs TariRis dadgenasac. 

  magaliTisaTvis. dauSvaT h=500 m. am ukanasknelis 

CasmiT h nacvlad (1) gantolebaSi miiReba 70 dRe. miRebu-
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li ricxvi (70) gadaiTvleba 1 - Tebervlidan da dadginde-

ba haeris temperaturis 10°C-is zeviT gadasvlis dadgo-

mis TariRi 11.IV. amis Semdeg (2) gantolebaSi CavsvavT n=70 
dRe da h=500 m (Sesabamisad), sadac maTematikuri moqmede-
biT 500 m simaRleze miiReba aqtiur temperaturaTa jami 

(>10°C) - 3651°C. analogiurad ganisazRvreba aqtiur tem-
peraturaTa jami, igive simaRleze (3, 4 gantolebebiT). 
 kaxeTis regioni, rogorc aRiniSna haeris tempera-
turis matebis tendenciis pirobebSi imyofeba, sadac 

temperatura saSualod momatebulia 0.5°C-iT. amitom mo-
cemuli regionis teritoriisaTvis gaTvaliswinebulia 
momavlis scenari 2020-2049 wlebisTvis, temperaturis 

2°C-iT mateba da sabazisosTan erTad, SedarebisaTvis ga-
moyofilia xuTi agroklimaturi zona (ix. danarTi, cxri-
li 1.1.7). 
 I - zona moicavs mSrali subtropikuli zonis teri-
toriebs da vrceldeba zR.donidan 500 m simaRlemde. mim-

dinare (sabaziso) aqtiur temperaturaTa jami (>10°C) Se-

adgens 3651°C, xolo momavlis scenaris (2020-2049) mixed-

viT, haeris temperaturis 2°C-iT matebisas - 4211°C. am 
ukanasknelis SedarebiT maRali aqtiur temperaturaTa 
jamis gamo, agrofermerul da kerZo seqtoris meurneo-
bebSi warmatebiT SeiZleba mSrali subtropikuli xexi-
lovani kulturebis gavrceleba - warmoeba (zR. donidan 
450-600 m simaRlemde), kerZod, subtropikuli xurmis, 
broweulis, zeTis xilis, nuSis, Txilis, kivis (aqtinidia), 
feihoas, muSmulas, gargaris, leRvis, komSis, rwyavis, pe-
kanis (am ukanasknelis yvarlisa da lagodexis zonebisa-
ken), agreTve dafnis, eTerzeTovani da zeTovani kultu-
rebis, marcvleulis (saSemodgomo da sagazafxulo), va-
zis saadreo da sagviano jiSebis. 
 savegetacio periodSi, mocemuli zona ar aris at-
mosferuli naleqebiT uzrunvelyofili, gansakuTrebiT 
aqtiuri vegetaciis periodSi (VI-VIII). amitom aRniSnuli 
kulturebis normaluri ganviTarebisaTvis aucilebelia 
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erTwliani kulturebis qveS niadagis 2-3-jer morwyva, 
mravalwlianebis - 1-2-jer. 
 II - zona nawilobriv moicavs mSrali subtropikuli 
zonis zeda sazRvris teritoriebs da vrceldeba 1000 m 

simaRlemde. aqtiur temperaturaTa jami (>10°C) Seadgens 

2917°C (sabaziso), xolo momavlis scenariT, haeris tempe-

raturis 2°C-iT matebisas - 3362°C. mocemul zonaSi xel-
sayrelia vazis sagviano da saadreo jiSebis warmoeba 
1100-1200 m simaRlemde. sagviano jiSebidan gasavrceleb-
lad perspeqtiulia: rqawiTeli, saferavi, manavis mwvane, 
goruli mwvane da sxva.  
 globalur daTbobasTan dakavSirebiT, SemuSavebu-

li scenaridan gamomdinare, temperaturis 2°C-is matebi-
sas Sida kaxeTSi xarisxovani Rvinomasalis sawarmoo are-
ali SeiZleba gafarTovdes zR.donidan 650-850 m simaR-
lemde. SerCeuli nakveTis mixedviT (zR.donidan 350-650 m 
simaRlemde), maRali xarisxis Rvinoebis sawarmoo poten-
ciali ufro metad gaizrdeba (aleqsiZe g., jafariZe g., 
gogitiZe v., epitaSvili T., 2014). aRniSnuli vazis gavrce-
lebis sazRvrebi da misi xarisxianobis maCvenebeli TiT-
qmis emTxveva Cvens mier vazisaTvis gamoyofil meore zo-
nas. 
 mocemul zonaSi aseve, SesaZlebelia xorblis (saSe-
modgomo, sagazafxulo), simindis, bostneulis, xexilo-
vanebis da sxva kulturebis warmoeba. savegetacio peri-
odSi atmosferuli naleqebis jami 560 mm-mdea, rac mTia-
ni zonisaTvis damakmayofilebelia, Sesabamisia hTk-s te-
nianobis aorTqlebis saSualo balansi - 1.6 (cxrili 1.1.1). 
aqtiuri vegataciis periodSi (VI-VIII) naleqebis raodeno-
ba Semcirebulia, aseve, mcirea hidroTermuli koefici-
enti, rac 1.1 Seadgens. aqedan gamomdinare, kulturebis 
qveS saWiro iqneba 1-2-jer niadagis morwyva. 
 III - zona vrceldeba 1000 m-dan 1500 m simaRlemde, 
zR.donidan da moicavs mTian teritoriebs. sabaziso aq-

tiur temperaturaTa jami Seadgens 2184°C. scenariT, ha-
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eris temperaturis 2°C-iT matebisas - 2510°C. aRniSnul 
pirobebSi 1300-1400 m simaRlemde SesaZlebeli iqneba va-
zis saadreo jiSebis - aleqsandrouli (xvanWkara), Zvel-
Savi, budeSuri da sxva jiSebis gavrceleba. aqtiur tempe-

raturaTa jamiT (2500°C) maTi sruli momwifeba zonaSi 
garantirebulia. aseve, SesaZlebelia gavrceldes xor-
blis, qeris, kartofilis, bostneulis kulturebi, simin-
dis kultura mxolod 1200-1300 m simaRleze. mocemuli 
zona atmosferuli naleqebis mxriv TiTqmis II zonis 
msgavsia. amitom, rogorc II zonisaTvis aRiniSna erTwlia-
ni kulturebis ukeTesi produqtiulobisaTvis, calke-
ul wlebSi saWiroa Catardes erTjeradi morwyva da nia-
dagis zedapiris gafxviereba tenis SenarCunebisaTvis. 
 IV - zona vrceldeba zR. donidan 1500-2000 m simaR-
lemde da moicavs maRalmTian teritoriebs. aqtiur tem-

peraturaTa jami Sedagens 1451°C (sabaziso). scenariT, 

temperaturis 2°C-iT matebisas - 1663°C. atmosferuli na-
leqebis jami V-IX periodSi Seadgens 342 mm, aqtiuri vege-
taciis (VI-VIII) periodSi - 265 mm, xolo hidroTermuli ko-
eficientebi - 2.4 da 2.2 naleqebis Sesabamisad. maRalmTa-
ni zonisaTvis aRniSnuli naleqebis raodenoba da hidro-
Termuli koeficientebi ramdenadme damakmayofilebe-
lia. mocemul pirobebSi SesaZlebelia saSemodgomo xor-
blis kulturis gavrceleba 1600-1800 m simaRleze, xexi-
lovanebis - 1500-1600 m-mde. aseve, SesaZlebelia kenkro-
vanebis da mecxoveleobis wvniani sakvebi Zirxvenebis da 
sxva kulturebis gavrceleba (ix. danarTi, cxrili 1.1.7). 
 V - zona vrceldeba subalpuri zonis TiTqmis zeda 
sazRvramde, 2000 m-dan 2500 m simaRlemde. mocemul ma-
RalmTian zonaSi sabaziso aqtiur temparaturaTa jami 

aSkarad Semcirebulia 2500 m simaRleze (717°C, sabaziso), 
xolo momavlis scenariT, aqtiuri temperaturis 2°C-iT 

matebisas mosalodnelia - 814°C. rac kartofilis, bos-
tneulis, qeris, Svriis, kenkrovani kulturebis (Savi da 
wiTeli mocxaris), kunelis, ueklo qacvis warmoebisaT-
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vis, agreTve mecxoveleobis wvniani Zirxvena sakvebis 
(,,kuuziku’’, ,,esko’’), saTib-saZovrebis ganviTarebisaTvis 
ararentabeluria. zR.donidan 2300 m simaRleze aqtiur 

temperaturaTa jami daaxloebiT 1010°C-mdea (sabaziso), 
Tumca am temperaturazec aRniSnuli kulturebis warmo-
eba naklebad produqtiuli iqneba. imave simaRleze (2300 

m) momavlis scenariT, temperaturis 2°C-iT matebisas aq-

tiur temperaturaTa jami mosalodnelia 1153°C, rac 
ukeTesi iqneba am zonaSi zemoaRniSnuli kulturebis 
warmoebisaTvis. maRalmTiani V zona atmosferuli nale-
qebis raodenobiT da hidroTermuli koeficientebis maC-
veneblebiT damakmayofilebelia. igi agroklimaturi ma-
xasiaTeblebiT TiTqmis msgavsia IV zonis. 
 Catarebuli gamokvlevebidan gamomdinare, globa-
luri daTboba garkveul gavlenas axdens agroklimatur 
maxasiaTeblebze - haeris aqtiur temperaturaTa jamebis 

(>10°C) matebaze, savegetacio periodis gaxangrZliveba-
ze, atmosferuli naleqebis (mm) da hidroTermuli koefi-
cientebis (savegetacio periodSi) klebaze, rac iwvevs ag-
roklimaturi zonebis cvlilebas. miuxedavad amisa, gaT-
valiswinebuli momavlis scenari (2020-2049), temperatu-

ris 2°C-iT mateba arsebiT gavlenas ver moaxdens sasof-
lo-sameurneo kulturebze im SemTxvevaSi, Tu aRniSnul 
momatebul temperaturas igi ar gadaaWarbebs. piriqiT, 
SeiZleba ukeTesi aRmoCndes zonebis transformaciisa da 
sasoflo-sameurneo kulturebis gavrcelebisaTvis, 
zR.donidan simaRleebis mixedviT, 200-300 m ufro maRla 
arsebul sabaziso zonebTan SedarebiT (cxrili 1.1.7).  
 zemoaRniSnulidan gamomdinare, mniSvnelovania ag-
rofermerebma da kerZoseqtoris miwaTmoqmedebma meti 
yuradReba dauTmon bioorganuli meurneobebis Seqnas, 
sadac SeZleben axali bioteqnologiebis gamoyenebiT mii-
Ron ekologiurad sufTa, xarisxovani maRali produqcia 

(Gachokidze R., 2018). aRniSnuli meurneobebi didi mowone-
biT sargeblobs msoflios mraval qveyanaSi.  
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Tavi II 

 

mcxeTa-mTianeTis regioni 

 
2.1 agroklimaturi maxasiaTeblebis da zonebis  

cvlileba globaluri daTbobis gaTvaliswinebiT 
 
 mcxeTa-mTianeTis regionis soflis meurneoba mniS-
vnelovania ekonomikuri TvalsazrisiT, rac gamoixateba 
mosaxleobis socialuri da ekonomikuri donis uzrun-
velyofaSi. miuxedavad, sakmaod rTuli mTagoriani re-
liefisa da aqedan gamomdinare, Seqmnili sxvadasxva ti-
pis klimaturi pirobebisa aq SesaZlebelia marcvleulis, 
xexilovanebis, vazis, bostneuli kulturebis, mefutkre-
obis, mecxoveleobis da sxva sasoflo-sameurneo mimar-
Tulebis kidev ufro ganviTareba da xarisxovani, maRali 

mosavlis miReba (Meladze G., Meladze M., 2013). aRiarebuli 
klimatis globaluri cvlilebis pirobebSi ar aris Sesa-
bamisi mecnierulad dasabuTebuli gamocdileba, Seic-
vleba Tu ara mocemuli regionis teritoriaze aRniSnu-
li kulturebis normaluri ganviTarebisa da produqti-
ulobis agroklimaturi maxasiaTeblebi. amitom mizanSe-
wonilia maTi cvlilebis gamovlena, raTa daisaxos ag-
roklimaturi maxasiaTeblebis uaryofiTi gavlenis mi-
marT Semarbilebeli (miTigaciuri) RonisZiebebi da Semu-
Savdes Sesabamisi rekomendaciebi. 
 unda aRiniSnos, rom mcxeTa-mTianeTis regionSi 
mSrali subtropikuli zona vrceldeba mcxeTis munici-
palitetis teritoriaze samxreT-dasavleTiT da nawi-
lobriv aRmosavleTiT, aseve vrceldeba mcxeTidan da-
savleTiT da Crdilo-dasavleTiT, sadac aqtiuri tempe-

raturis jami momavlis scenariT, 2°C-is matebisas Sead-

gens 3986°C. zonaSi saSualo minimaluri temperatura 

12°C-mdea. es ukanaskneli temperatura ar warmoadgens 
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kritikuls (damazianebels) mSrali subtropikuli kul-
turebisaTvis.  
 aRiarebuli globaluri daTbobis pirobebSi, ar ar-
sebobs Sesabamisi mecnierulad dasabuTebuli mecnieru-
li gamokvlevebi, rac daadasturebs Seicvleba Tu ara 
mocemuli regionis teritoriaze sasoflo-sameurneo 
kulturebis normaluri ganviTarebisa da produqtiu-
lobis ganmsazRvreli agroklimaturi maxasiaTeblebi.  
 aRniSnulTan dakavSirebiT, moyvanilia regionis 
mSrali subtropikuli, mTiani da maRalmTiani zonebis 
mixedviT, mravalwliuri agroklimaturi maxasiaTeblebi 
(ix. danarTi, cxrili 2.1.1) da momavlis scenari (2020-2049 

ww.), haeris temperaturis 2°C-iT mateba, globaluri daT-
bobis gaTvaliswinebiT (cxrili 2.1.2).  
 

cxr. 2.1.2 mcxeTa-mTianeTis regionis agroklimaturi  
                maxasiaTeblebi globaluri daTbobis gaTvaliswinebiT 

(scenari, temperaturis 2°C-is matebiT)  
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 mocemuli cxrilebis 2.1.1., 2.1.2 analizis mixedviT, 
mcxeTa-mTianeTis regionis mSral subtropikul zonaSi, 

haeris aqtiuri temperaturis 10°C-is zeviT gadasvlis 

TariRi aRiniSneba 8.IV (sabaziso), xolo 10°C-is qvemoT ga-
dasvla - 26.X (ix. danarTi, cxrili 2.1.1). scenariT, gaTva-

liswinebuli temperaturis 2°C-iT matebisas, 10°C-is ze-

viT gadasvlis TariRi daikvirveba 31.III, xolo 10°C-is qve-
moT ki - 7.XI (cxrili 2.1.2). rogorc Cans, gazafxulze tem-

peraturis 2°C-iT matebis SemTxvevaSi, scenariT haeris 

temperaturis 10°C-is zeviT gadasvla iwyeba 8 dRiT ad-

re, xolo Semodgomaze haeris temperaturis 10°C-is qve-
moT gadasvla (scenariT) daikvirveba 12 dRiT gvian, saba-
zisosTan SedarebiT (ix. danarTi, cxrili 2.1.1). aqedan ga-
momdinare, mocemul zonaSi savegetacio periodis xan-
grZlivoba gadidebulia 201 dRidan 221 dRemde anu 20 
dRiT. aRniSnul zonaSi vegetaciis periodis gaxangrZli-
vebisas (20 dRe), momavlis scenariT (2020-2049 ww.) tempe-

raturis 2°C-iT matebisas, aqtiur temperaturaTa jamis 

(>10°C) mateba Seadgens 444°C. am zonaSi momatebuli tem-

peraturis jami (444°C) sasargeblo iqneba mSrali sub-
tropikuli kulturebis normaluri zrda-ganviTarebisa 
da nayofebis xarisxovnad momwifebisaTvis, niadagis Se-
sabamisi tenianobis pirobebSi. momatebuli temperatura 
mocemul zonaSi xels Seuwyobs sxva saxis kulturebis 
normalur ganviTareba-produqtiulobas, gansakuTre-
biT im adgilebSi sadac temperaturiT uzrunvelyofa 
SezRudulia.  
 mcxeTa-mTianeTis regionis mTian zonaSi, gazafxul-

ze haeris temperaturis 10°C-is zeviT gadasvlis TariRi 
18 aprils daikvirveba (sabaziso) (ix. danarTi, cxrili 

2.1.1), xolo scenariT temperaturis 2°C-iT matebisas, 

temperaturis 10°C-is zeviT gadasvlis TariRi - 9.IV 

(cxrili 2.1.2). Semodgomaze (sabaziso) 10°C-is qvemoT ga-
dasvis TariRi 20.X wydeba (ix. danarTi, cxrili 2.1.1), xo-
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lo temperaturis 2°C-iT matebisas, temperaturis 10°C-is 
qvemoT gadasvla mTavrdeba 31.X (cxrili 2.1.2). maSasada-
me, aRniSnuli TariRebi gazafxulze 9 dRiT gvian iwyeba 
(sabaziso) da Semodgomaze 11 dRiT adre mTavrdeba. aqe-
dan gamomdinare, regionis mTian zonaSi vegetaciis peri-
odi gaxangrZlivebulia 185 dRidan 205 dRemde anu 20 
dRiT (cxrili 2.1.1, 2.1.2). zonaSi vegetaciis gaxangrZli-
vebuli dReebi, gazafxulze 9 dRe da Semodgomaze 11 dRe 
xelsSeuwyobs agrofermerebs, aseve kerZo seqtoris mi-
waTmoqmedebs xelsayrel pirobebSi Caataron agroteqni-
kiT gaTvaliswinebuli sasoflo-sameurneo sagazafxulo 
da saSemodgomo samuSaoebi.  
 unda aRiniSnos, agreTve aqtiuri temperaturis ja-

mis matebis tendencia, scenaridan (2°C-iT matebisas) ga-
momdinare, sadac temperaturis jamis mateba Seadgens 

486°C. mTiani zonisaTvis aseTi temperaturis jami (>10°C) 
xelsayreli aRmoCndeba mcenareTa ganviTareba-gavrce-
lebisaTvis, Sesabamisi tenianobis SemTxvevaSi. 
 globaluri daTboba garkveul gavlenas axdens ma-
RalmTiani zonis agroklimatur maxasiaTeblebze. ase, ma-

galiTad, gazafxulze haeris temperaturis 10°C-ze ga-
dasvlis TariRi daikvirveba 21.V, xolo Semodgomaze 

10°C-is qvemoT gadasvla - 22.IX (sabaziso), (ix. danarTi, 
cxrili 2.1.1). gazafxulze, momavlis scenariT, tempera-

turis 2°C-iT matebisas, temperaturis 10°C-ze gadasvla 

aRiniSneba 12.V, Semodgomaze 10°C-ze qvemoT gadasvla - 
1.X (cxrili 2.1.2).  
 cxrilebis 2.1.1, 2.1.2 analizidan gamomdinare, ga-

zafxulze scenaris mixedviT, temperaturis 2°C-iT mate-

bisas, haeris temperaturis 10°C-ze zeviT gadasvla 9 

dRiT adre iwyeba, xolo Semodgomaze 10°C-ze qvemoT ga-
dasvla 9 dRiT gvian. maSasadame, vegetaciis periodi ma-
RalmTian zonaSi sakmaod Secvlilia. igi gaxangrZlive-
bulia 124 dRidan 142 dRemde anu 18 dRiT. aseve, momate-

bulia temperaturis 2°C-iT matebisas (scenari) aqtiur 
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temperaturaTa jami 460°C-iT. es temperatura dadebi-
Tad aisaxeba sasoflo-sameurneo kulturebis, sxvadas-

xva jiSebis tyis mcenareulobis zrda-ganviTarebaze, Se-

sabamisi tenianobis pirobebSi, radgan maRalmTian piro-
bebSi mcenareuloba siTbos naklebobas ganicdian.  
 mocemul maRalmTian zonaSi savegetacio periodis 
xangrZlivoba 1-2 dRiT Semcirebulia, mSral subtropi-
kul da mTian zonebTan SedarebiT. zemoaRniSnuli gaxan-
grZlivebuli vegetaciis periodis 18 dRe, aqedan gazaf-
xulze 9 dRe vegetaciis adre dawyebis SesaZleblobas iZ-
leva saTib-saZovari balaxebisaTvis, saqonlis Sesamza-
deblad saZovrebze gadayvanisaTvis. Semodgomaze gaxan-
grZlivebuli 9 dRe saSualebas iZleva saTibebidan, zam-
TrisaTvis meti xarisxovani Tiva iqnas damzadebuli sa-
qonlis gamosakvebad. mocemul zonaSi warmatebiT SeiZ-
leba qeris, Svriis warmoeba, bostneulisa da kenkrovani 
kulturebis gavrceleba. 
 mocemuli regionis zonebisaTvis moyvanilia nomog-
ramebidan (Tavi VIII, qveTavebi 8.1, 8.2) gansazRvruli aqti-
ur temperaturaTa jamebis da savegetacio periodis xan-
grZlivobis (dRe) sxvadasxva uzrunvelyofebi (%). sadac 
mocemulia ganmeoradobebi yovel aT da met welSi (gan-
sazRvris wesi ix. Tavi VIII, qveTavi 8.1). misi gamoyeneba ag-
roseqtoris muSakebs da fermerebs daexmareba zonebis 
Sesabamisad aRniSnuli maxasiaTeblebis ganmeoradobis 
codnaSi da   xels Seuwyobs maT agroteqnikuri RonisZie-
bebis droulad da srulyofilad CatarebaSi (cxrili 
2.1.3, 2.1.4). 
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cxr. 2.1.3 mcxeTa-mTianeTis regionis aqtiur temparაturaTa   
jamebi (>10°C) sxvadasxva uzrunvelyofiT 

 

uzrunvelyofa, %  
municipa-
liteti, 

zona 

 
weli  

95 
 

90 
 

70 
 

50 
 

30 
 

10 

1948-2017 
sabaziso 

3140 3200 3360 3540 3660 3820 
 
mcxeTa, 
mSrali 
subtropi-
kuli 
 

2020-2049 
scenari,  

2°C-iT  
mateba 

3430 3530 3800 3990 4130 4370 

1948-2017 
sabaziso 

2700 2760 2920 3100 3220 3380 
 
duSeTi, 
mTiani 2020-2049 

scenari,  

2°C-iT  
mateba 

3030 3120 3390 3580 3720 3960 

1948-2017 
sabaziso 

1230 1290 1450 1630 1750 1910 
 
yazbegi, 
maRalmTi-
ani 

2020-2049 
scenari,  

2°C-iT 
 mateba 

1530 1630 1900 2090 2230 2470 
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cxr. 2.1.4 mcxeTa-mTianeTis regionis savegetacio periodis 
xangrZlivoba (dRe) 

 

uzrunvelyofa, %  
municipa-
liteti, 

zona 

 
weli  

95 
 

90 
 

70 
 

50 
 

30 
 

10 

1948-2017 
sabaziso 

181 185 194 201 207 215 
 
mcxeTa, mSrali 
subtropikuli 
 

2020-2049 
scenari,   

2°C-iT  
mateba 

204 208 216 221 226 233 

1948-2017 
sabaziso 

165 169 178 185 191 199 
 
duSeTi, mTiani 

2020-2049 
scenari,   

2°C-iT  
mateba 

188 192 200 205 211 218 

1948-2017 
sabaziso 

104 108 117 124 130 138 
 
yazbegi, 
maRalmTiani 2020-2049 

scenari,  

2°C-iT  
mateba 

125 129 137 142 147 155 

 
 globalur cvlilebasTan dakavSirebiT, naSromSi 

(Togonidze N., 2015), saintereso faqtia moyvanili, kerZod, 
mcxeTa-mTianeTis regionis yazbegis municipalitetis 
teritoriaze, 2002 wlis aRweridan cnobili iyo, rom 
tyis zeda sazRvari mdebareobda zR. donidan 2560 m si-
maRleze. bolo wlebSi gamoirkva, rom axalgazrda aryna-
ri tyis aRmonacenTa zeda sazRvris simaRle gaizarda 
zR.donidan 2685 m-mde anu aiwia maRla 125 m. rac imas niS-
navs, rom globaluri daTbobis Sedegad, tyis zeda saz-
Rvari ganicdis vertikalur migracias. 
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 mcxeTa-mTianeTis regionis mSrali subtropikuli 
zona atmosferuli naleqebiT naklebadaa uzrunvelyo-
fili. savegetacio periodSi aseve, naklebia hidroTer-
muli koeficientebi, mTian da maRalmTian zonebTan Seda-
rebiT (ix. danarTi, cxrili 2.1.1.). amitom, gansakuTrebiT 
aqtiuri vegetaciis periodSi (VI-VIII) sasoflo-sameurneo 
kulturebis normaluri zrda-ganviTarebisaTvis saWiro 
iqneba niadagis morwyva da gafxviereba. 
 klimatis globaluri cvlilebis gaaqtiureba Ziri-
Tadad iwyeba gasuli saukunis bolo wlebidan (ix. Tavi I), 
romlis zemoqmedeba agroklimatur maxasiaTeblebze sa-
yuradRebo xdeba. kerZod, aqtiur temperaturaTa da at-
mosferul naleqebis jamebis cvlilebaze. aRniSnuli ma-
xasiaTeblebis da sxva cvlilebebis gamovlenisaTvis, 
moyvanilia (1948-2017 ww.) mcxeTa-mTianeTis regionis te-
ritoriaze Catarebuli meteorologiur dakvirvebaTa 
monacemebis safuZvelze, gaanalizebuli da damuSavebu-
li masalebi, romlebic moicavs globaluri daTbobis ga-
aqtiurebis sawyis periods (ix. danarTi, cxrili 2.1.5).   
 cxrilSi mocemuli samocdaaTwliani monacemebis 
maxasiaTeblebi warmodgenilia or 35 wlian periodebad, 
erTmaneTTan Sedarebis mizniT. I - periodi moicavs 1948-
1982 ww., II - periodi 1983-2017 ww (ix. danarTi, cxrili 
2.1.5). cxrilis analizidan gamomdinare, mcxeTa-mTiane-
Tis regionis yvela zonaSi aRniSnuli maxasiaTeblebi, me-
ore periodSi Secvlilia pirvel periodTan SedarebiT. 

kerZod, yvela zonaSi haeris temperaturis 10°C-is zeviT 
dadgomis TariRi meore periodSi ramdenime dRiT adre 
iwyeba da gvian mTavrdeba pirvel periodTan SedarebiT. 
meore periodSi momatebulia savegetacio periodis xan-
grZlivoba 5-8 dRiT (zonebis Sesabamisad) da aqtiur tem-
peraturaTa jamebi mocemuli zonebis Sesabamisad Semde-

gia: 130°C, 92°C, 113°C. aseve, momatebulia aqtiuri vegeta-
ciis (VI-VIII) meore periodSi aqtiuri temperaturebis ja-

mebi - 69°C, 91°C, 34°C, zonebis Sesabamisad. rac Seexeba at-
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mosferul naleqebs da hidroTermul koeficientebs 
Tbil periodSi (IV-X) yvela zonis meore periodSi   Semci-
rebulia - 25 mm, 27 mm, 81 mm, zonebis Sesabamisad. aRvniS-
navT, rom maRalmTiani zonisaTvis atmosferuli naleqe-
bi mocemulia V-IX periodSi, radgan Tbili periodi (hae-

ris temperaturis 10°C-is zeviT dadgoma) mocemul Tve-
ebSi gvian iwyeba da adre mTavrdeba. aqdan gamomdinare, 
naleqebis gamoyenebisaTvis dajameba Catarebulia miTi-
Tebul vadebSi (V-IX). cxrili 2.1.5-is analizidan gamomdi-
nare, ukanaskneli 35 wlis ganmavlobaSi atmosferuli na-
leqebis jamebi (mm) da hidroTermuli koeficientebi re-
gionis yvela zonaSi (mSrali subtropikuli, mTiani, ma-
RalmTiani) meore periodis mixedviT Semcirebulia, gan-
sakuTrebiT mSral subtropikul zonaSi. sadac, hidro-
Termuli koeficienti (wylis aorTqlebis balansi) 1-Tan 
axlosaa, mTel savegetacio periodSi. xolo, aqtiuri ve-
getaciis (VI-VIII) meore periodSi igi Seadgens 0.8, rac 
gvalvianobis gaxSirebaze miuTiTebs. amitom sasoflo-
sameurneo kulturebis normaluri ganviTareba-produq-
tiulobisaTvis saWiroa niadagSi mcenareebis fesvTa sis-
temis wyliT uzrunvelyofa. erTwliani mcenareebis mor-
wyva rekomendirebulia 2-3-jer, mravalwlianebis 1-2-
jer, aseve niadagis zedapiris kultivacia-gafxviereba. 
 mcxeTa-mTianeTis mSrali subtropikuli, mTiani da 
maRalmTiani zonebisaTvis, zemoaRniSnuli meteorolo-
giuri dakvirvebaTa monacemebis safuZvelze, gaanalize-
buli, damuSavebuli da gamoTvlilia agroklimaturi ma-

xasiaTeblebi - aqtiur temperaturaTa (>10°C) da atmos-
feruli naleqebis (mm) jamebi Tbil periodSi (IV-X da V-
IX), agreTve hidroTermuli koeficientebi aqtiuri vege-
taciis periodSi (VI-VIII). maTi msvlelobis dinamika gamo-
saxuli iqna trendebiT (naxazi 2.1.1, 2.1.2, 2.1.3).  
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nax. 2.1.1 aqtiur temperaturaTa (>10°C) da atmosferuli  
                naleqebis (mm) jamebis da hTk-s msvlelobis dinamika  

(mSrali subtropikuli zona, mcxeTa) 
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nax. 2.1.2 aqtiur temperaturaTa (>10°C) da atmosferuli  
                naleqebis (mm) jamebis da hTk-s msvlelobis dinamika 

(mSrali subtropikuli zona, duSeTi) 
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nax. 2.1.3 aqtiur temperaturaTa (>10°C) da atmosferuli  
                naleqebis (mm) jamebis da hTk-s msvlelobis dinamika 

(mSrali subtropikuli zona, yazbegi) 
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 Sedgenili trendebidan zonebis mixedviT, gamovle-
nilia aqtiur temperaturaTa jamebis matebis da atmos-
feruli naleqebis da hidroTermuli koeficientebis 
klebis tendenciebi. trendebis gantolebebidan gamoT-
vlili iqna agroklimaturi maxasiaTeblebi (ix. danarTi, 
cxrili 2.1.6).  
 cxrilis analizidan gamomdinare, mSral subtropi-
kul zonaSi aqtiur temperaturaTa jamis namati 1948-

2017 wlebSi Seadgens 289°C, mTian da maRalmTianSi - 216°C, 
286°C, Sesabamisad. amave zonaSi atmosferuli naleqebis 
jami Semcirebulia 3 mm, xolo mTian da maRalmTian zo-
nebSi Semcirebulia 19 da 113 mm, Sesabamisad.  
 globaluri daTbobis pirobebSi aqtiur temperatu-
raTa jamis matebis tendencia momavalSic Tu gagrZelda, 
ar aris gamoricxuli 4-5 aTeuli wlis Semdeg mimdinare 

(sabaziso) temperaturis jamma miaRwios 350°C da mets. 
mSral subtropikul zonaSi temperaturis jamma SeiZle-

ba miaRwios 3900-4000°C da odnav mets, xolo mTian zonaSi 

- 3400-3500°C da odnav mets, maRalmTianSi - 1900-2000°C 
da odnav mets. Tumca, igi ar iqneba SemaSfoTebeli mTiani 
da maRalmTiani zonebisaTvis, radgan sasoflo-sameur-
neo kulturebi naklebad arian siTboTi uzrunvelyofi-
li normaluri ganviTarebisa da meti produqtiulobi-
saTvis. amitom piriqiT, SeiZleba sasargebloc ki aRmoC-
ndes niadagis Sesabamisi tenianobis pirobebSi.  
 zemoaRniSnulidan gamomdinare, mocemul zonebSi 
daikvirveba atmosferuli naleqebis klebis tendencia. 
amitom, ZiriTadad mSral subtropikul zonaSi aucile-
beli iqneba, gansakuTrebiT aqtiuri vegetaciis periodSi 
(VI-VIII) erTwliani kulturebis qveS niadagis 2-3-jer mor-
wyva, mravalwlianebis - 1-2-jer, xolo gvalvis SemTxveva-
Si erTxel damatebiT rwyva. 
  aqtiuri temperaturebis jamebis matebam mcenareu-
li safaris miwispira haeris fenaSi SeiZleba gamoiwvios 
mavnebel-daavadebaTa Taobebis 2-3-jer gamravleba da ma-
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Ti im teritoriebze gaCena, sadac adre maTi gamravleba-
ganviTareba ar fiqsirdeboda. amitom, soflis meurneo-
bis muSakebma, gansakuTrebiT Sesabamisi mimarTulebis 
profesionalebma unda izrunon aRniSnuli problemis 
daZlevasa da misi Tavidan acilebaze, radgan mcenareTa 
mosalodneli daavadebebisagan mosavali SeiZleba Semci-
des 50% da metiT.  
 mcxeTa-mTianeTis regionis teritoriaze vertika-
luri zonebis gamoyofis mizniT, sadac SesaZlebelia Se-
sabamisi sasoflo-sameurneo kulturebis gavrceleba, 
gamoyenebulia Tavi I, qveTavi 1.1-Si mocemuli regresiis 
ganolebebi, romelTa mixedviT gaTvaliswinebulia mo-

mavlis scenari (2020-2049 ww.) temperaturis 2°C-iT mate-
ba da sabazisosTan erTad, SedarebisaTvis gamoyofilia 
xuTi agroklimaturi zona (ix. danarTi, cxrili 1.1.7). 
gantolebebiT zonebis gamoyofis wesi ix. naSromis I Tav-
Si. 
 I - zona moicavs regionis mSral subtropikul teri-
torias, mcxeTis municipalitetidan samxreT-dasavleTs, 
Crdilo-dasavleT da aRmosavleTis mcire nawils, rome-
lic mdebareobs zR.donidan 600 m simaRlemde. aqtiuri 

temperaturis jami 10°C-is zeviT Seadgens 3651°C (sabazi-
so), xolo momavlis scenariT (2020-2049 ww.) temperatu-

ris 2°C-iT matebisas - 4211°C. aRniSnuli temperaturis 
jamis pirobebSi zR.donidan 450-600 m simaRlemde warma-
tebiT SeiZleba mSrali subtropikuli xexilovani da sxva 
kulturebis -  subtropikuli xurma, broweuli, Txili, 
nuSi, kakali, zeTis xili, atami, kivi (aqtinidia), muSmula, 
gargari, komSi, rwyavi, agreTve, eTerzeTovanebis - yazan-
liyis vardi, Jasmini, lavanda, faCuli, dafna gavrcele-
ba-warmoeba. amave, mSral subtropikul zonaSi SesaZle-
belia marcvleulis, vazis saadreo da sagviano jiSebis 
gavrcelebis arealis gafarToeba da warmoeba. mocemuli 
zona, rogorc aRiniSna, savegetacio periodSi, gansakuT-
rebiT aqtiuri vegetaciis (VI-VIII) periodSi naklebadaa 
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uzrunvelyofili atmosferuli naleqebiT. amitom, miTi-
Tebuli kulturebis Seuferxebeli ganviTarebisa da mo-
savlis SenarCunebis mizniT, saWiroa niadagis Sesabamisi 
teniT uzrunvelyofa (morwyva-kultivacia). 
 II - zona vrceldeba mSrali subtropikuli zonis 
zeda sazRvridan (600 m) da moicavs teritoriebs 1000 m 

simaRlemde. aqtiur temperaturaTa jami (>10°C) Seadgens 

2917°C (sabaziso), xolo temperaturis 2°C-iT matebisas 

(scenariT) - 3362°C. mocemuli temperaturebi xelsayre-
lia vazis saadreo (1300-1400 m simaRleze) da sagviano 
(1100-1200 m simaRleze) jiSebis gavrceleba-warmoebisaT-
vis. globaluri daTbobis pirobebSi (CxartiSvili n., 
2015) vazis kulturis vertikaluri gavrcelebis saz-
Rvarma SeiZleba gadainacvlos amaRlebul mTian zonaSi. 
aRniSnuli mosazreba TanxvedraSia Cvens mier gamoyofil 
vazis gavrcelebis zonebTan. Tumca, Cven miuTiTebT mo-
cemul zonebSi konkretulad vazis sxvadasxva jiSis gav-
rcelebas zR.donidan simaRleebis mixedviT. 
 amave zonaSi SeiZleba xorblis (saSemodgomo da sa-
gazafxulo), samarcvle simindis, bostneulis, xexilova-
nebis da sxva kulturebis farTod gavrceleba-warmoeba. 
 mocemuli zonis savegetacio periodSi atmosferu-
li naleqebis jami saSualod Seadgens 403 mm, xolo aqtiu-
ri vegetaciis periodSi (VI-VIII) - 178 mm. hidroTermuli 
koeficientebi Seadgens 1.1 da 0.9, Sesabamisad (ix. danar-
Ti, cxrili 2.1.1). aRniSnuli maxasiaTeblebi miTiTebul 
mcenareTa normaluri ganviTarebisa da produqtiulo-
bisaTvis ar aris sakmarisi. amitom, naklebobis sakompen-
saciod unda moxdes mcenareebis fesvTa sistemis wyliT 
uzrunvelyofa (niadagis morwyva-kultivacia). 
 III - zona moicavs mTian teritoriebs da vrceldeba 
1000 m-dan 1500m simaRlemde, zR.donidan. aqtiur tempe-

raturaTa jami (>10°C) saSualod Seadgens 2184°C, xolo 

scenariT, temperaturis 2°C-iT matebisas - 2512°C. am zo-
nis temperaturuli maxasiaTeblebidan gamomdinare, 
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1200-1300 m simaRlemde SesaZlebelia gavavrceloT saSe-
modgomo da sagazafxulo xorbali, qeri, kartofili, si-
mindi da bostneuli kulturebi. aseve, 1300-1400 m simaR-
lemde vazis saadreo jiSebi - aleqsandrouli (xvanWkara), 
ZvelSavi, budeSuri da sxva (ix. danarTi, cxrili 1.1.7). 
 regionis atmosferuli naleqebi savegetacio peri-
odSi Seadgens 509 mm, xolo aqtiuri vegetaciis periodSi 
214 mm, hidroTermuli koeficientebi - 1.6, 1.2, Sesabami-
sad. aRniSnuli maxasiaTeblebi  damakmayofilebelia mi-
TiTebuli kulturebis ganviTareba-produqtiulobi-
saTvis. sainteresoa, rom es zona, kaxeTis regionis III zo-
nis TiTqmis msgavsia. 
 IV - zona vrceldeba 1500 m-dan 2000 m simaRlemde   
zR.donidan da moicavs maRalmTian teritoriebs. aqtiur 

temperaturaTa jami (>10°C) ramdenadme Semcirebulia da 

Seadgens 1451°C (sabaziso), xolo scenariT, temperatu-

ris 2°C-iT matebisas - 1663°C. mocemuli temperaturebis 
pirobebSi SezRudulia vazisa da samarcvle simindis gav-
rceleba. atmosferuli naleqebis jami (V-IX) daikvirveba 
saSualod 476 mm, xolo aqtiuri vegetaciis periodSi (VI-
VIII) saSualod - 356 mm. hidroTermuli koeficientebi 3.0 
da 2.7 naleqebis Sesabamisad (ix. danarTi, cxrili 2.1.1). 
zonaSi mocemuli naleqebi da hidroTermuli koeficien-
ti meore periodSi (1983-2017 ww.) odnav Semcirebulia, 
Tumca maRalmTiani zonisaTvis damakmayofilebelia. am 
zonaSi SesaZlebelia saSemodgomo da sagazafxulo xor-
blis gavrceleba 1600-1800 m da met simaRlemde, saadreo 
xexilovanebis (vaSlis, msxlis da sxva), aseve, kenkrovane-
bis (kuneli, Savi mocxari, ueklo qacvi da sxva) da mecxo-
veleobis wvniani sakvebi Zirxvenebis (,,kuuziku’’, ,,esko’’) 
gavrceleba (ix. danarTi, cxrili 1.1.7). 
 V - zona vrceldeba 2000 m-dan 2500 m simaRlemde 
zR.donidan. igi TiTqmis subalpuri zonis zeda sazRvars 
moicavs. am zonaSi 2500 m simaRleze aqtiur temperatura-

Ta jami (>10°C) mniSvnelovnad Semcirebulia (717°C, saba-
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ziso). scenaris mixedviT, igi aRwevs 814°C. aseTi tempera-
turis pirobebSi qeris, Svriis, kartofilis, bostneu-
lis, kenkrovanebis da mecxoveleobis Zirxvena sakvebi 
kulturebis ganviTareba da produqtiuloba SezRuduli 
da ararentabeluria. momavlis scenariT, temperaturis 

2°C-iT matebisas aqtiuri temperaturis jami (>10°C) 2300 
m simaRleze Seadgens 1153°C, rac SedarebiT xelsayrel 
pirobebs uqmnis aRniSnul kulturebs ganviTarebisaT-
vis. zonaSi atmosferuli naleqebis raodenoba da hidro-
Termuli koeficienti  damakmayofilebelia, igi IV zonis 
TiTqmis identuria. 
  klimatis globaluri cvlilebis gaTvaliswine-
biT, mocemuli regionis magaliTze, momavlis scenariT 

(2020-2049 ww), temperaturis 2°C-iT matebisas, mcxeTa-
mTianeTis regionis soflis meurneobis muSakebisaTvis, 
praqtikuli gamoyenebis mizniT, pirvelad iqna Sedgenili 
agroklimaturi xasiaTis sqematuri ruka (naxazi 2.1.4). sa-
dac, gamoyofilia oTxi ZiriTadi agroklimaturi zona.  
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nax. 2.1.4 mcxeTa-mTianeTis regionis agroklimaturi ruka 
     (scenari, temperaturis 2°C-iT mateba) 
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 agroklimaturi rukis mixedviT, I - zona vrceldeba 
regionis dasavleTiT da samxreT dasavleTiT. igi moi-
cavs mcxeTis raionis mSral subtropikul qvezonas 
zR.donidan 600 m simaRlemde, duSeTis municipalitetis 
mTiani zonis dasavleT da samxreT-dasavleT nawilebis 
teritorias, zR.donidan 1000 m simaRlemde. mocemul ru-
kaze gamoyofil zonebSi regresiis gantolebebis gamoye-
nebiT SesaZlebelia naSromis teqstSi gamoyofili agrok-
limaturi zonebis mixedviT Sesabamisi sasoflo-sameur-
neo kulturebis gavrceleba (ix. teqstSi gamoyofili 
amave regionis agroklimaturi zonebi). 
 zemoaRniSnulidan gamomdinare, globaluri daTbo-
ba sakmaod moqmedebs agroklimaturi maxasiaTeblebis 
cvlilebaze - aqtiuri temperaturebis mateba, savegeta-
cio periodis gaxangrZliveba, vegetaciis periodSi at-
mosferuli naleqebis da hidroTermuli koeficientebis 
Semcireba. aRniSnuli maxasiaTeblebis gavlenis Sedegad 
icvleba mcenareTa gavrcelebis zonebi. momavlis scena-

riT (2020-2049 ww.), gaTvaliswinebuli temperaturis 2°C-
iT matebisas, arsebiTad ar Seicvleba sasoflo-sameur-
neo kulturebis ganviTareba, Tu globaluri daTbobis 

pirobebSi temperatura gaTvaliswinebul 2°C ar gadaa-
Warbebs. 
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Tavi III 

 

samcxe-javaxeTis regioni 

 
3.1. agroklimaturi maxasiaTeblebis da zonebis  

cvlileba globaluri daTbobis gaTvaliswinebiT 
 

 samcxe-javaxeTi rTuli orografiuli pirobebiT 
xasiaTdeba da zR.donidan daaxloebiT 800 m-dan 2000 m da 
met simaRlemde mdebareobs. mocemuli regionis niada-
gur-klimaturi pirobebi 800 m-dan 1400 m simaRlemde 
xelsayrelia marcvleulis, xexilovanebis, bostneulis, 
saadreo vazis da sxva kulturebis ganviTarebisaTvis (me-
laZe g., TuTaraSvili m., cercvaZe S., melaZe m., 2003). aR-
niSnuli simaRlis zeviT 1400-1500 m-dan 2000 m da met si-
maRleze miTiTebuli kulturebis warmoeba da produq-
tiuloba SezRudulia, maTi ganviTarebisaTvis, aqtiur 
temperaturaTa jamze moTxovnilebis gamo. amitom, maRa-
li zonis pirobebSi damakmayofileblad viTardeba Sem-
degi naklebad siTbosmoyvaruli kulturebi: saSemodgo-
mo da sagazafxulo xorbali, qeri, Svria, kombosto, yva-
vilovani kombosto, kartofili, bostneuli, maT Soris 
surnelovan- aromatuli, kenkrovanebi (maRali produq-

tiulobisaTvis saWiroa 1100-1500°C da meti aqtiur tem-
peraturaTa jami).  
 maRalmTian regionebSi temperaturis, rogorc gan-
viTarebis ZiriTadi ganmsazRvreli faqtoris nakleboba 
aSkaradaa gamoxatuli. aseT pirobebSi sasoflo-sameur-
neo kulturebis zrda-ganviTarebis agroklimatur maxa-
siaTeblebs pirvelxarisxovani mniSvneloba aqvs. aqedan 
gamomdinare, gavrcelebuli unda iqnas iseTi kulture-
bi, romlebmac ukeT gaiares gamocda maRalmTis pirobeb-

Si (Meladze M., Meladze G., V.Trapaidze,  2016). aRniSnulTan 
dakavSirebiT, samcxe-javaxeTis regionSi, saqarTvelos 
teqnikuri universitetis hidrometeorologiis insti-
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tutis agrometeorologiur bazaze (zR.donidan 2200 m 
simaRleze, faravnis tbis maxloblad, ninowmindis muni-
cipaliteti), oTxi aTeuli wlis manZilze institutis 
mecnieri TanamSromlebis mier (S.cercvaZe, n.stolipini, 
T.TurmaniZe, g.melaZe, m.TuTaraSvili, m.ardia, R.arvela-
Ze, e.kvaWantiraZe, m.melaZe, eqsperimentuli bazis xel-
mZRvanelebi: d.feraZe, l.vardiaSvili, a.Todua, l.were-
Teli) tardeboda samecniero kvlevebi sxvadasxva saxis 
sasoflo-sameurneo kulturebis zrda-ganviTarebaze, 
mosavlis formirebaze da maT qimiur Semadgenlobaze. 
mTiani da maRalmTiani zonebisaTvis gamovlenili iqna 
perspeqtiuli bostneuli, surnelovan-aromatuli, suf-
ris da mecxoveleobis wvniani sakvebi Zirxvena (,,kuuzi-
ku’’, ,,esko’’) kulturebi, romlebic gamoirCevian maRali 
xarisxis da produqtiulobis maCveneblebiT. momavalSi, 
aRniSnuli kulturebis gavrceleba mTian da maRalmTian 
pirobebSi xels Seuwyobs mosaxleobas ekonomikuri mdgo-

mareobis gaumjobesebaSi da adgilze dasaqmebaSi (Meladze 
G., Meladze M., 2006). 
 unda aRiniSnos, rom globaluri daTbobis pirobeb-
Si, ar gvaqvs mecnierulad dasabuTebuli Sesabamisi ga-
mocdileba imis Sesaxeb, Tu rogor Seicvleba mocemuli 
regionis teritoriaze agroklimaturi maxasiaTeblebi, 
romlebic ZiriTadad gansazRvraven aRniSnuli kultu-
rebis zrda-ganviTarebasa da produqtiulobas. aqedan 
gamomdinare, aqtualuria am cvlilebis gamovlena, raTa 
SemuSavdes agroklimaturi maxasiaTeblebis uaryofiTi 
gavlenis mimarT Sesabamisi rekomendaciebi. aRniSnulTan 
dakavSirebiT, moyvanilia regionis mTiani da maRalmTia-
ni zonebis mixedviT (SeniSvna: samcxe-javaxeTis regionSi 
mSrali subtropikuli zona ar gamoiyofa, radgan aRniS-
nuli zonis Sesabamisi agroklimaturi maxasiaTeblebi ar 
daikvirveba) mravalwliuri agroklimaturi maxasiaTeb-
lebi (ix. danarTi, cxrili 3.1.1) da momavlis scenari 
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(2020-2049 ww.), haeris temperaturis 2°C-iT mateba, glo-
baluri daTbobis gaTvaliswinebiT (cxrili 3.1.2). 
 cxrilidan 3.1.1 gamomdinare, regionis mTian zonaSi, 

gazafxulze, haeris temperaturis 10°C-ze gadasvlis Ta-
riRi 21.IV aRiniSneba (sabaziso). scenariT, temperaturis 

2°C-iT matebisas 10°C-is zeviT gadasvlis TariRi daik-
virveba 8.IV (cxrili 3.1.2).   
  

cxr. 3.1.2 samcxe-javaxeTis regionis agroklimaturi  
            maxasiaTeblebi globaluri daTbobis gaTvaliswinebiT 

(scenari, temperaturis 2°C-is matebiT)  
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samcxe- 
javaxeTi, 
mTiani 

 
axalcixe 8.IV 25.X 200 3412 

maRal- 
mTiani 

axalqalaqi 
4.V 11.X 160 2125 

maRal- 
mTiani 

faravani  
(ninowminda) 

1.VI 26.IX 117 1292 

 

 Semodgomaze 10°C-is qvemoT gadasvlis TariRi mTav-

rdeba 15.X (ix. danarTi, cxrili 3.1.1), xolo 2°C-iT mate-

bisas, temperaturis 10°C-is qvemoT gadasvla daikvirveba 
25.X (cxrili 3.1.2). aqedan gamomdinare, mTian zonaSi ga-

zafxulze, 2°C-iT matebisas (scenari) 10°C-ze gadasvlis 

TariRi 13 dRiT adre iwyeba, Semodgomaze ki 10°C-is qve-
moT gadasvla 10 dRiT gvian wydeba, sabazisosTan Sedare-
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biT (cxr. 3.1.1, 3.1.2). rogorc Cans, savegetacio periodi 
gaxangrZlivebulia 177 dRidan 200 dRemde anu 23 dRiT. 
aRniSnuli dReebi gazafxulze (13 dRe), Semodgomaze (10 
dRe) xels Seuwyobs soflis meurneobis muSakebs saga-
zafxulo da saSemodgomo samuSaoebis organizebulad 
CatarebaSi. 

 temperaturis 2°C-iT matebisas (scenari), mocemul 
mTian zonaSi momatebulia agreTve, aqtiur temperatura-

Ta jami (>10°C) - 447°C, romelic sasargebloa nayofebis 
srulfasovani momwifebisaTvis, maRalxarisxovani mosav-
lisaTvis, mcenareTa normaluri ganviTareba-gavrcele-
bisaTvis, gansakuTrebiT im adgilebSi, sadac siTbos nak-
lebobas ganicdian sasoflo-sameurneo kulturebi. rac 
Seexeba atmosferul naleqebs da hidroTermuli koefi-
cientis maCveneblebs isini savegetacio periodSi ramde-
nadme damakmayofilebelia, Tumca aqtiuri vegetaciis pe-
riodSi arasakmarisia mcenareebis Seuferxebeli ganviTa-
rebisaTvis (ix. danarTi, cxrili 3.1.1). aRniSnul period-
Si saWiro iqneba niadagSi tenianobis gazrda (ZiriTadad 
morwyviTi RonisZiebiT). klimatis globaluri cvlile-
bidan gamomdinare, cxadia ar aris dazRveuli maRalmTia-
ni zonis agroklimaturi maxasiaTeblebic. amitom, mniS-
vnelovania gazafxulze da Semodgomaze temperaturebis 

10°C-ze zeviT da qvemoT dadgomis periodebis da sxva ma-
xasiaTeblebis gaanalizeba maRalmTian zonasTan Sedare-
bisaTvis. magaliTad, mocemul maRalmTian zonaSi, gazaf-

xulze haeris temperaturis 10°C-ze gadasvlis TariRi 
aRiniSneba 18.V (sabaziso), 1716 m simaRleze, 2200 m simaR-

leze - 12.VI. gazafxulze, scenariT temperaturis 2°C-iT 

matebisas, 10°C-is zeviT gadasvlis TariRi aRiniSneba 4.V 
(1716 m simaRleze), xolo ufro maRla 2100 m simaRleze - 

1.VI.  (cxrili 3.1.2). Semodgomaze 10°C-is qvemoT gadasvla 
mTavrdeba 29.IX (1716 m simaRleze), ufro maRla 2100 m si-
maRleze - 14.IX (sabaziso) (ix. danarTi, cxrili 3.1.1), xo-

lo Semodgomaze 2°C-iT matebisas (scenari) 10°C-is qve-
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moT gadasvla mTavrdeba 11.X (1716 m simaRleze), xolo 
ufro maRla 2100 m simaRleze 26.IX. cxrilebis (3.1.1, 3.1.2) 

analizidan gamomdinare, gazafxulze temperaturis 2°C-
iT matebisas (scenari) haeris temperaturis 10°C-is zeviT 
gadasvla 14 dRiT adre iwyeba, 1716 m simaRleze, xolo 
ufro maRla 11 dRiT adre 2100 m simaRleze. Semodgoma-

ze, temperaturis 10°C-is qvemoT gadasvla 12 dRiT gvian 
mTavrdeba 1716 m simaRleze, ufro maRla 12 dRiT gvian 
2100 m simaRleze. maSasadame, vegetaciis periodis xan-
grZlivoba metnaklebad maRalmTian zonaSic icvleba. igi 
gaxangrZlivebulia 134 dRidan 160 dRemde, 1716 m simaR-
leze, ufro maRla 94 dRidan 117 dRemde, 2100 m simaRle-
ze. maRalmTian zonaSi gaxangrZlivebuli dReebi (23-26 
dRe) xels Seuwyobs agrofermerebs efeqturad Caataron 
sagazafxulo da saSemodgomo samuSaoebi. haeris tempe-

raturis 2°C-iT matebisas, momatebulia aqtiuri tempera-

turis jami - 250°C (1716 m simaRleze), ufro maRla - 100°C 
(2100 m simaRleze). momatebuli temperaturebi mcirea, 
magram mas maRalmTiani zonis pirobebSi mniSvnelovani 
wvlilis Setana SeuZlia marcvleulis, bostneulis, ken-
krovanebis, mecxoveleobis sakvebi Zirxvena kulturebis 
da saTib-saZovari balaxebis ganviTarebaSi. 
 moyvanilia zonebis mixedviT gansazRvruli (ix. Tavi 

VIII, naxazi 8.1, 8.2) aqtiur temperaturaTa jamebis (>10°C) 
da savegetacio periodis xangrZlivobis (dRe) sxvadasxva 
uzrunvelyofaTa (%) cxrilebi (3.1.3, 3.1.4), sadac miTi-
Tebulia Sesabamisi maxasiaTeblebis ganmeoradoba pro-
centebSi.  
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cxr. 3.1.3 samcxe-javaxeTis regionis aqtiur temparაturaTa 
jamebi (>10°C) sxvadasxva uzrunvelyofiT 

 

uzrunvelyofa, %  
municipa-
liteti, 

zona 

 
weli  

95 
 

90 
 

70 
 

50 
 

30 
 

10 

1948-2017 
sabaziso 

2560 2620 2780 2960 3080 3240 
 
axalcixe, 
mTiani 
 

2020-2049 
scenari,   

2°C-iT  
mateba 

2850 2950 3220 3410 3550 3790 

1948-2017 
sabaziso 

1320 1540 1700 1880 2000 2160 
 
axalqalaqi,  
maRalmTiani 2020-2049 

scenari,  

2°C-iT  
mateba 

1570 1670 1940 2130 2270 2510 

1948-2017 
sabaziso 

790 850 1010 1190 1310 1470 
 
faravani  
(ninowminda), 
maRalmTiani 

2020-2049 
scenari,  

2°C-iT  
mateba 

840 880 1100 1290 1430 1670 
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cxr. 3.1.4 samcxe-javaxeTis regionis savegetacio periodis  
                     xangrZlivoba (dRe) 
 

uzrunvelyofa, %  
municipa-
liteti, 

zona 

 
weli  

95 
 

90 
 

70 
 

50 
 

30 
 

10 

1948-2017 
sabaziso 

157 161 170 177 183 191 
 
axalcixe,  
mTiani 
 

2020-2049 
scenari,   

2°C-iT  
mateba 

175 182 192 200 205 213 

1948-2017 
sabaziso 

114 118 127 134 140 148 
 
axalqalaqi, 
maRalmTiani 2020-2049 

scenari,   

2°C-iT  
mateba 

135 140 144 160 168 173 

1948-2017 
sabaziso 

74 78 87 94 100 108 
 
faravani  
(ninowminda), 
maRalmTiani 

2020-2049 
scenari,   

2°C-iT  
mateba 

100 104 112 117 122 130 

 
 cxrili 3.1.3-Si aqtiur temperaturaTa jami 50% (sa-
Sualo) ganmeordeba 5-jer yovel aT welSi, 70%-is Sem-
TxvevaSi 7-jer da a.S. analogiurad, ganmeordeba savege-
tacio periodis xangrZlivoba zonebis mixedviT. aRniS-
nul uzrunvelyofebs garkveuli praqtikuli mniSvnelo-
ba aqvs sasoflo-sameurneo kulturebis normaluri gan-
viTarebisa da Sesabamisi agroteqnikuri RonisZiebebis 
srulyofilad CatarebisaTvis.    
 samcxe-javaxeTis regionis mTiani da maRalmTiani 
zonebi savegetacio periodSi atmosferuli naleqebiT, 
gansakuTrebiT aqtiuri vegetaciis periodSi (VI-VIII) nak-
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lebadaa uzrunvelyofili, rac aferxebs mcenareebis 
normalur ganviTarebas da produqtiulobas. amitom 
calkeul wlebSi mosavlis formirebisas saWiroa niada-
gis morwyva, romlis fonze gaumjobesdeba kulturebis 
ganviTareba.  
 aRvniSnavT, rom globaluri daTbobis gaaqtiureba 
iwyeba gasuli saukunis bolodan (ix. Tavi I). romelic iw-
vevs aqtiuri temperaturisa da atmosferuli naleqebis 
jamebis cvlilebas, aseve hidroTermuli koeficientebis 
da savegetacio periodis cvlilebas da sxva, rac uSualo 
kavSiriSia mcenareebis ganviTareba-gavrcelebasTan. am 
cvlilebebis gamovlenis mizniT, moyvanilia samcxe-java-
xeTis regionis teritoriaze Catarebuli meteorologi-
uri dakvirvebaTa (1948-2017 ww.) monacemebis safuZvelze, 
gaanalizebuli, damuSavebuli da miRebuli agroklima-
turi maxasiaTeblebi (ix. danarTi, cxrili 3.1.5). 
 cxrilSi mocemuli samocdaaTwliani periodis maxa-
siaTeblebi warmodgenilia or 35-wlian periodebad, er-
TmaneTTan SedarebisaTvis. cxrilis analizi gviCvenebs, 
rom samcxe-javaxeTis regionis mTian da maRalmTian zo-
naSi mocemuli yvela maxasiaTebeli meore periodSi Sec-
vlilia. magaliTad, gazafxulze, haeris temperaturis 

10°C-is zeviT dadgomis TariRi ramdenime dRiT adre iw-
yeba da gvian mTavrdeba, pirvel periodTan SedarebiT. 
momatebulia savegetacio periodis xangrZlivobac 
(dRe), gansakuTrebiT maRalmTian zonaSi, meore periodSi 
aseve, momatebulia aqtiur temperaturaTa jamebi, zone-

bis mixedviT - 97°C, 103°C, 228°C, Sesabamisad. aseve, moma-
tebulia aqtiuri vegetaciis meore periodSi aqtiuri 

temperaturis jamebi (>10°C), (ix. danarTi, cxrili 3.1.5). 
 Tbil periodSi (IV-X) atmosferuli naleqebis jami 
(mm) meore periodSi Semcirebulia - 8 mm, 16 mm, 26 mm, zone-
bis Sesabamisad. aqtiuri vegetaciis periodSi (VI-VIII) ase-
ve, Semcirebulia hidroTermuli koeficientebi (Sesaba-
misad) meore periodSi (ix. danarTi, cxrili 3.1.5). aRvniS-
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navT, rom maRalmTian zonaSi atmosferuli naleqebi da-
jamebulia V-IX periodSi (gamoyenebisaTvis ix. Tavi I an II). 
cxrili 3.1.5 analizidan Cans, rom bolo 35 wlis manZilze 
samcxe-javaxeTis regionis mTian da maRalmTian zonebSi 
atmosferuli naleqebi da hidroTermuli koeficientebi 
zonebis Sesabamisad Semcirebulia, gansakuTrebiT mTian 
zonaSi hTk (wylis aorTqlebis balansi) 1-is tolia, rac 
gvalvis kritikul zRvars miuTiTebs. aseT pirobebSi, 
mcenareTa normaluri ganviTarebisaTvis da produqtu-
lobisaTvis saWiroa niadagiSi tenis gazrda, gansakuTre-
biT aqtiuri vegetaciis periodSi (VI-VII), erTwliani kul-
turebis morwyva 3-4-jer, mravalwlianebis - 1-2-jer. rac 
Seexeba maRalmTian zonebs, aq atmosferuli naleqebi da 
hidroTermuli koeficientebi ramdenadme damakmayofi-
lebelia, Tumca, aqtiuri vegetaciis periodSi (VI-VIII), Tu 
gvalva dafiqsirda morwyva aucilebeli iqneba. 

 zemoaRniSnuli aqtiur temperaturaTa (>10°C) da 
atmosferuli naleqebis (mm) jamebi Tbil periodSi (IV-X, 
V-IX) da hidroTermuli koeficientebis msvlelobis di-
namika aqtiuri vegetaciis periodSi (VI-VIII) gamosaxuli 
iqna trendebiT (nax. 3.1.1, 3.1.2, 3.1.3). 
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nax. 3.1.1 aqtiur temperaturaTa (>10°C) da atmosferuli  
                naleqebis (mm) jamebis da hTk-s msvlelobis dinamika  

(mTiani zona, axalcixe) 
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nax. 3.1.2 aqtiur temperaturaTa (>10°C) da atmosferuli  
               naleqebis (mm) jamebis da hTk-s msvlelobis dinamika  
               (maRalmTiani zona, axalqalaqi) 
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nax. 3.1.3 aqtiur temperaturaTa (>10°C) da atmosferuli  
                naleqebis (mm) jamebis da hTk-s msvlelobis dinamika  
                (maRalmTiani zona, faravani - ninowminda) 
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 trendebis gantolebebidan zonebis mixedviT, gamo-
angariSebulia da naCvenebia agroklimaturi maxasiaTeb-
lebi (ix. danarTi, cxrili 3.1.6).  
 trendebis mixedviT, gamovlenilia aqtiur tempera-

turaTa jamis (>10°C) matebis, atmosferuli naleqebis 
jamebis (mm) da hidroTermuli koeficientebis klebis 
tendenciebi. 
 mocemuli cxrili 3.1.6-is analizidan gamomdinare, 

mTian zonaSi temperaturis jamis (>10°C) namati aRwevs 

123°C, xolo maRalmTianSi - 220-333°C (axalqalaqi, fara-
vani - ninowminda) Sesabamisad. rac Seexeba atmosferul 
naleqebs (1948-2017 ww.) mTian zonaSi ramdenadme Semcire-
bulia 21 mm-mde, vidre maRalmTianSi - 3-5 mm-mdea. aseve, 
Semcirebulia hidroTermuli koeficientebic (ix. danar-
Ti, cxrili 3.1.6). 
 samcxe-javaxeTis regionis mTian da maRalmTian zo-
nebSi aqtiur temperaturaTa jamebis matebis tendencia 
ar iqneba Semaferxebeli sasoflo-sameurneo kulture-
bis ganviTareba-gavrcelebisaTvis, niadagis tenianobis 
Sesabamis pirobebSi. momavalSi temperaturis jamis mate-
ba Tu gagrZelda 2040-2050 wlebisaTvis SeiZleba namatma 

temperaturam miaRwios 400-500°C da mets. savegetacio 
periodSi daikvirveba aseve atmosferuli naleqebis kle-
bis tendenciac, rac gasaTvaliswinebelia. amitom, aqtiu-
ri vegetaciis periodSi (VI-VIII), naleqebis Semcirebis 
kompensireba unda moxdes mcenareebis 2-3-jer morwyviTi 
RonisZiebebis CatarebiT, an mcenareTa rigebs Soris nia-
dagis zedapiris gafxvierebiT (sadac SesaZlebelia), rac 
mniSvnelovnad Seamcirebs niadagidan wylis aorTqlebas. 
klimatis globaluri cvlilebis fonze, gasaTvaliswine-
belia aseve, aqtiur temperaturaTa jamis matebis ten-
dencia, radgan ar aris gamoricxuli problemis winaSe 
dadgnen agrofermerebi, specialistebi - entomologebi, 
fitopaTologebi. aRniSnuli problemis arsis Sesaxeb 
ixileT Tavi I an Tavi II. 
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 mocemuli regionis teritoriaze vertikaluri ag-
roklimaturi zonebis gamoyofis mizniT, sadac SesaZle-
beli iqneba Sesabamisi sasoflo-sameurneo kulturebis 
gavrceleba, gamoyenebuli unda iqnas sabazisos ganto-

lebebTan erTad, scenaris mixedviT temperaturis 2°C-iT 
matebisas Sedgenili regresiis gantolebebi. sabazisos 
gantolebebTan SedarebisaTvis (ix. Tavi I, qveTavi 1.1). mi-
TiTebuli gantolebebis mixedviT gamoyofilia oTxi ag-
roklimaturi zona. 
 I - zona moicavs borjomisa da axalcixis municipa-
litetebis mTian teritoriebs zR.donidan 800-1000 m da 

odnav met simaRleze. aqtiuri temperaturis jami (>10°C) 
Seadgens 2917°C (sabaziso), xolo scenariT, haeris tempe-

raturis 2°C-iT matebisas - 3362°C (ix. danarTi, cxrili 
1.1.7). mocemuli temperaturis pirobebSi SeiZleba gav-
rceldes vazis sagviano jiSebi 1000-1100 m da odnav met 
simaRleze, saadreo jiSebi - 1300-1400 m simaRlemde, Tes-
lovani (vaSli, msxali), kurkovani (bali, alubali) kul-
turebi, marcvleuli, bostneuli, kenkrovanebi da sxva. 
 savegetacio periodSi zona naklebadaa uzrunvel-
yofili atmosferuli naleqebiT (357 mm), aseve mcirea 
hidroTermuli koeficientebic, gansakuTrebiT aqtiuri 
vegetaciis periodSi (VI-VIII) (ix. danarTi, cxrili 3.1.1). 
aRniSnuli maxasiaTeblebi sasoflo-sameurneo kultu-
rebis normaluri ganviTarebisa da produqtiulobisaT-
vis savegetacio periodSi unda iyos ara nakleb 400-500 
mm. am ukanaskneli naleqebis pirobebSi, mTian da maRal-
mTian zonebSi mcenareebis morwyva SeiZleba mxolod 
gvalvebis SemTxvevaSi. 
 II - zona moicavs mTian axalcixis, aspinZis, adigenis 
da axalqalaqis teritoriebs, romelic vrceldeba 
zR.donidan 1000 m-dan 1500 m simaRlemde. aqtiur tempe-

raturaTa jami (>10°C) aRwevs 2184°C, scenariT, tempera-

turis 2°C-iT matebisas - 2512°C. aRniSnuli temperature-
bis pirobebSi SeiZleba gavavrceloT saSemodgomo da sa-
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gazafxulo xorbali, Svria, Wvavi, samarcvle simindi 
(1200-13000 m simaRlemde), xexilovanebi, kenkrovanebi (Sa-
vi mocxari, ueklo qacvi, aronia, mocvi da sxva), bostneu-
li kulturebi. 
 mocemul zonaSi atmosferuli naleqebi TiTqmis 
igivea, rogorc pirvel zonaSia aRniSnuli. amitom, kul-
turebis teniT uzrunvelyofa ZiriTadad unda moxdes 
gvalvebis SemTxvevaSi. 
 III - zona moicavs axalqalaqis da ninowmindis muni-
cipalitetebis teritoriebs, romelic vrceldeba 
zR.donidan 1500-2000 m simaRlemde. aqtiur temperatu-

raTa jami (>10°C) ramdenadme Semcirebulia da Seadgens 

1451°C (sabaziso), xolo scenariT temperaturis 2°C-iT 

matebisas - 1663°C. am zonaSi SezRudulia SedarebiT siT-
bosmoyvaruli (vazi, samarcvle simindi, sagviano xexilo-
vanebi) kulturebis ganviTareba-gavrceleba. 
 savegetacio periodSi (V-IX) atmosferuli naleqebi 
1700 m da odnav met simaRleze (axalqalaqi) 409 mm aRwevs, 
zR.donidan ufro met simaRleze, 2100 m (faravani - ninow-
minda) - 223 mm. aqtiuri vegetaciis periodSi (VI-VIII) si-
maRleebis mixedviT atmosferuli naleqebis jami Sead-
gens 194 mm da 160 mm, Sesabamisad (ix. danarTi, cxrili 
3.1.1). 
 mocemul zonaSi SeiZleba xorbleulis gavrceleba 
1600-1800 da met simaRleze, saadreo xexilovanebis 1500-
1600 m-mde, kenkrovanebis 1800-2000 m da met simaRleze, 
aseve mecxoveleobis wvniani sakvebi Zirxvenebis. aRniSnu-
li kulturebi, gansakuTrebiT aqtiuri vegetaciis peri-
odSi (VI-VIII) moiTxovs niadagis teniT uzrunvelyofas sa-
surveli raodenobis da xarisxis mosavlis miRebisaTvis. 
 IV - zona vrceldeba 2000 m-dan 2500 m simaRlemde. am 

ukanasknelis simaRleze temperaturis jami (>10°C) aSka-
rad Semcirebulia. mocemul zonaSi zemoaRniSnuli kul-
turebis produqtiuloba SezRuduli da ararentabelu-

ri iqneba. scenaris mixedviT, 2°C-iT matebisas 2300 m si-
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maRleze aqtiur temperaturaTa jami aRwevs 1153°C, am pi-
robebSic SedarebiT ukeTesi iqneba aRniSnuli kulture-
bis ganviTareba-gavrceleba. 
 mocemuli zonis atmosferuli naleqebis raodeno-
ba, aqtiuri vegetaciis periodSi TiTqmis igivea, rogo-
ric III zonaSia. rac imas niSnavs, rom zogjer saWiro iqne-
ba niadagis tenianobis pirobebis gaumjobeseba.  
 zemoaRniSnulidan gamomdinare, klimatis globa-
luri cvlileba gavlenas axdens agroklimatur maxasia-

Teblebze. miuxedavad, amisa temperaturis 2°C-iT mateba 
(momavlis scenari, 2020-2049 ww.) ver moaxdens mniSvnelo-
van negatiur gavlenas sasoflo-sameurneo kulturebze, 
Tu momatebulma temperaturam scenariT gaTvaliswine-

bul matebas (2°C-iT) ar gadaaWarba.   
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Tavi IV 

 

qvemo qarTlis regioni 

 
4.1. agroklimaturi maxasiaTeblebis da zonebis  

cvlileba globaluri daTbobis gaTvaliswinebiT 
 

 qvemo qarTlis regioni imyofeba gavakebuli, nawi-
lobriv mTian da maRalmTian pirobebSi, zR.donidan 300-
1500 m da met simaRleze. igi mniSvnelovani regionia sa-
soflo-sameurneo TvalsazrisiT. aq arsebuli niadagur-
klimaturi pirobebidan gamomdinare, awarmoeben sxvadas-
xva saxis marcvleuls, vazs, xexilovanebs, bostneul-
baRCeuls, eTerzeTovan teqnikur, zogierT mSral sub-
tropikul da sxva sasoflo-sameurneo kulturebs. rom-
lebic iZlevian gazrdili raodenobis maRalxarisxovan 
produqcias, rac aZlierebs mosaxleobis ekonomikuri 
cxovrebis dones. ukanasknel periodSi (sam aTeul welze 
metia) klimatis globaluri SemaSfoTebeli cvlilebis 
fonze, ar aris mecnierulad dasabuTebuli, adeqvaturi 
gamocdileba, Tu rogor Seicvleba mocemuli regionis 
teritoriaze agroklimaturi maxasiaTeblebi, rasTanac 
pirdapir kavSirSia zemoaRniSnuli kulturebis norma-
luri ganviTareba da produqtiuloba. amitom, saWiroa am 
cvlilebis gamovlena, raTa SemuSavdes agroklimaturi 
maxasiaTeblebis negatiuri gavlenis mimarT Sesabamisi 
rekomendaciebi. 
 mocemul qvemo qarTlis regionSi mSrali subtro-
pikuli zona mdebareobs gardabnis raionis teritoriaze 
Crdilo-aRmosavleTiT, Crdilo-dasavleTiT da nawi-
lobriv rusTavis teritoriamde, saidanac vrceldeba 
Crdilo-dasavleTiT Tbilisamde. igi agreTve, vrcelde-
ba gardabnidan samxreT-dasavleTiT, nawilobriv marneu-
lis da bolnisis teritoriebze. cnobili mkvlevari k.xa-
raZe marneulis minicipalitetis teritoriis daxasiaTe-
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bisas aRniSnavs, rom qvemo qarTlis regionis dablobi na-
wilis hava mSrali subtropikulia, sadac zafxuli cxe-

lia (ivlisis Tvis temperaturaa 24°C da meti), zamTari 

zomierad civia (ianvris Tvis temperaturaa 0.0°C). abso-
luturma maqsimalurma temperaturam calkeul wlebSi 

SeiZleba miaRwios 40°C da mets. atmosferuli naleqebis 
wliuri raodenoba Seadgens 350-400 mm (xaraZe k., 2019). 
regionSi aRniSnuli havis tipi Cvens mier gamoyofili 
mSrali subtropikuli tipis klimatis arsebobas sruli-
ad adasturebs. 
 zonaSi daikvirveba sakmaod maRali aqtiur tempera-

turaTa jami (>10°C), gansakuTrebiT gardabnis terito-

riaze (4200°C da meti), rac xelsayrelia mSrali subtro-
pikuli kulturebis warmatebiT ganviTarebisa da pro-
duqtiulobisaTvis. zamTris absoluturi minimaluri sa-

Sualo temperaturebi (-11, -12°C) ar zRudavs aRniSnuli 
kulturebis gavrcelebas. Tumca, gardabanSi saSualod 

-13°C daikvirveba, rac SeiZleba 10-15 weliwadSi erTxel 
ganmeordes da gamoiwvios mxolod erTwliani nazardebis 
dazianeba (melaZe g., melaZe m., 2015).  
 zemoaRniSnulidan gamomdinare, moyvanilia regio-
nis mSrali subtropikuli, mTiani da maRalmTiani zone-
bis mixedviT, mravalwliuri agroklimaturi maxasiaTeb-
lebi (ix. danarTi, cxrili 4.1.1) da momavlis scenari 

(2020-2049 ww.) haeris temperaturis 2°C-is matebiT, glo-
baluri daTbobis gaTvaliswinebiT (cxrili 4.1.2).   
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cxr. 4.1.2 qvemo qarTlis regionis agroklimaturi  
                maxasiaTeblebi globaluri daTbobis gaTvaliswinebiT 

(scenari, temperaturis 2°C-is matebiT)  
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gardabani 

 
21.III 

 
16.XI 

 
240 

 
4776 

mTiani dmanisi 22.IV 22.X 183 2949 

maRalmTiani walka 1.V 12.X 164 2349 

 
 cxrili 4.1.1-is analizidan gamomdinare, qvemo qar-
Tlis regionis mSral subtropikul zonaSi haeris aqtiu-

ri temperaturis 10°C-is zeviT gadasvlis TariRi daik-

virveba 30.III (sabaziso), xolo 10°C-is qvemoT gadasvla - 
4.XI (ix. danarTi, cxrili 4.1.1). rac Seexeba scenariT gaT-

valiswinebul temperaturis 2°C-iT matebas, temperatu-

ris 10°C-is zeviT gadasvlis TariRi aRiniSneba 21.III, xo-

lo igive scenariT, 10°C-is qvemoT gadasvla - 16.XI (cxri-

li 4.1.2). maSasadame, gazafxulze temperaturis 10°C-is 
zeviT gadasvla scenaris mixedviT iwyeba 9 dRiT adre, 
Semodgomaze - 12 dRiT gvian wydeba. rogorc Cans, moce-
mul zonaSi vegetaciis periodi gaxangrZlivebulia 219 
dRidan 240 dRemde anu 21 dRiT. scenariT, temperaturis 

2°C-iT matebisas, aseve momatebulia aqtiur temperatu-

raTa jami 482°C-iT (cxrili 4.1.1, 4.1.2). aRniSnuli tempe-
raturebi sasargeblo iqneba mSrali subtropikuli kul-
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turebis normaluri ganviTarebisa da nayofebis srulfa-
sovani momwifebisaTvis, niadagSi mcenareebis fesvTa sis-
temis teniT uzrunvelyofis SemTxvevaSi. momatebuli 

temperaturis jami (482°C) aseve, xels Seuwyobs sxva saxis 
kulturebis normalur ganviTarebasa da produqtiulo-
bas. 
 mocemuli regionis mTiani zonis pirobebSi, gazaf-

xulze haeris temperaturis 10°C-is zeviT gadasvlis Ta-

riRi daikvirveba 30.IV. Semodgomaze, 10°C-is qvemoT ga-
dasvlis TariRi - 13.X (ix. danarTi, cxrili 4.1.1). tempe-

raturis 2°C-iT matebisas (scenari), gazafxulze 10°C-is 
zeviT gadasvlis TariRi mosalodnelia 22.IV, Semodgoma-

ze 10°C-is qvemoT gadasvlis TariRi - 22.X (cxrili 4.1.2). 
e.i. mTian zonaSi gazafxulze scenariT temperaturis 

2°C-iT matebisas 10°C-is zeviT gadasvlis TariRi 8 dRiT 

adre iwyeba, xolo Semodgomaze 10°C-is qvemoT gadasvla 9 
dRiT gvian wydeba sabazisosTan SedarebiT (cxrili 4.1.1, 
4.1.2). aqedan gamomdinare, savegetacio periodi gaxan-
grZlivebulia 166 dRidan 183 dRemde anu 17 dRiT. moce-
mul zonaSi, gaxangrZlivebuli dReebi (17 dRe), xels Se-
uwyobs agroseqtoris muSakebs, agrofermerebs, aseve 
kerZo seqtoris miwaTmoqmedebs gazafxulze da Semodgo-
maze organizebulad da efeqturad Caataron agroteqni-
kiT gaTvaliswinebuli sasoflo-sameurneo samuSaoebi. 

 haeris temperaturis 2°C-iT matebisas (scenari), zo-
naSi aseve momatebulia aqtiuri temperaturis jami 

(>10°C) 350°C-iT. rac SesaZlebelia sasargeblo aRmoC-
ndes mcenareTa ganviTareba-gavrcelebisaTvis niadagis 
Sesabamisi tenianobis pirobebSi.  
 klimatis globalur cvlilebas mTiani zonis ana-
logiurad, gavlena aqvs agroklimatur maxasiaTeblebze 
maRalmTian zonaSic. kerZod, gazafxulze haeris tempe-

raturis 10°C-is zeviT gadasvlis TariRi daikvirveba 

12.V, Semodgomaze 10°C-is qvemoT gadasvla mTavrdeba 
30.IX (sabaziso, ix. danarTi, cxrili 4.1.1), xolo Semodgo-



 78 

maze, scenariT 2°C-iT matebisas 10°C-is zeviT gadasvla 

aRiniSneba 1.V, Semodgomaze 10°C-is qvemoT gadasvla 
mTavrdeba 12.X (cxrili 4.1.2). 
 cxrilebis (4.1.1, 4.1.2) analizis mixedviT, gazaf-

xulze scenariT, temperaturis 2°C-iT matebisas, haeris 

temperaturis 10°C-is zeviT gadasvla 11 dRiT adre iwye-

ba, Semodgomaze 10°C-is qvemoT gadasvla 12 dRiT gvian 
mTavrdeba. rogorc Cans, mocemuli regionis maRalmTian 
zonaSi sakmaod gaxangrZlivebulia savegetacio periodi 
- 141 dRidan 164 dRemde anu 23 dRiT. aseve, momatebulia 

temperaturis 2°C-iT matebisas (scenari) aqtiuri tempe-

raturis jami (>10°C) 350°C-iT. es namati temperaturis 
jami gaaumjobesebs sasoflo-sameurneo kulturebis 
ganviTarebasa da produqtiulobas, aseve sxva mcenareu-
lobis pirobebs, radgan isini maRalmTiani zonis piro-
bebSi naklebad arian siTboTi uzrunvelyofili.  
 zemoaRniSnuli gaxangrZlivebuli vegetaciis peri-
odis 23 dRe, aqedan gazafxulze 11 dRe, SesaZleblobas 
iZleva adre daiwyos zogierTi sagazafxulo, sasoflo-
sameurneo samuSaoebi: niadagSi sasuqebis Setana, bostne-
ulis Tesva, CiTilebis gadargva da sxva. aseve, mosalod-
nelia saTib-saZovari balaxebis vegetaciis adre dawyeba 
da cxovelebis Semzadeba saZovrebze gasayvanad. Semod-
gomaze gaxangrZlivebuli 12 dRe, saSualebas iZleva sa-
Tibebidan, zamTrisTvis damzaddes meti xarisxiani Tiva 
cxovelebisaTvis, aseve SeiZleba sxva saxis sasoflo-sa-
meurneo samuSaoebis Catareba. 
 mocemuli regionis zonebSi (mSrali subtropikuli, 
mTiani, maRalmTiani) sasoflo-sameurneo kulturebis 
ganviTarebisaTvis mniSvneloba aqvs aqtiur temperatu-
raTa jamebis da savegetacio periodis xangrZlivobis 
uzrunvelyofas. radgan aRniSnuli maxasiaTeblebi unda 
akmayofilebdes mis moTxovnilebas, winaaRmdeg SemTxve-
vaSi mcenaris ganviTareba ar mimdinareobs normalurad. 
amasTan dakavSirebiT moyvanilia aqtiur temperaturaTa 
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jamis (>10°C) da savegetacio periodis xangrZlivobis 
(dRe) sxvadasxva uzrunvelyofebi (%), (cxrili 4.1.3, 
4.1.4), romelic gansazRvrulia nomogramebidan (ix. Tavi 
VIII, qveTavi 8.1, nax. 8.1.1, 8.1.2). 
 

cxr. 4.1.3 qvemo qarTlis regionis aqtiur temperაturaTa  
                    jamebi (>10°C) sxvadasxva uzrunvelyofiT 
 

uzrunvelyofa, %  
municipa-
liteti, 

zona 

 
weli  

95 
 

90 
 

70 
 

50 
 

30 
 

10 

1948-2017 
sabaziso 

3890 3950 4110 4290 4410 4570 
 
gardabani, 
mSrali sub-
tropikuli 
 

2020-2049 
scenari,  

2°C-iT  
mateba 

4220 4320 4590 4780 4920 5160 

1948-2017 
sabaziso 

2200 2260 2420 2600 2720 2880 
 
dmanisi,  
mTiani 2020-2049 

scenari,  

2°C-iT  
mateba 

2390 2490 2760 2950 3090 3330 

1948-2017 
sabaziso 

1600 1660 1820 2000 2120 2280 
 
walka, 
maRalmTiani 2020-2049 

scenari,  

2°C-iT  
mateba 

1790 1890 2160 2350 2490 2730 
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cxr. 4.1.4 qvemo qarTlTis regionis savegetacio periodis  
                    xangrZlivoba (dRe) 
 

uzrunvelyofa, % municipa-
liteti,  

zona 

 
weli 

95 90 70 50 30 10 

1948-2017 
sabaziso 

199 203 212 219 225 233 
 
gardabani, 
mSrali sub-
tropikuli 
 

2020-2049 
scenari,   

2°C-iT  
mateba 

223 227 235 240 245 253 

1948-2017 
sabaziso 

146 150 159 166 172 180 
 
dmanisi,  
mTiani 2020-2049 

scenari,   
2°C-iT  
mateba 

166 170 179 183 188 196 

1948-2017 
sabaziso 

121 125 134 141 147 155 
 
walka, 
maRalmTiani 2020-2050 

scenari,      
2°C-iT  
mateba 

147 151 159 164 169 177 

 
 cxrilebSi (4.1.3, 4.1.4) mocemuli uzrunvelyofebi 
procentebis mixedviT, aCvenebs gansazRvruli maxasia-
Teblebis ganmeoradobebs yovel aT da met welSi (sasur-
velia gansazRvris wesis gacnoba VIII TavSi).     
 unda aRiniSnos, rom qvemo qarTlis regioni savege-
tacio periodSi atmosferuli naleqebiT ar aris uzrun-
velyofili. aseve, mcirea hidroTermuli koeficiente-
bic, gansakuTrebiT mSral subtropikul zonaSi. naleqe-
bi da hidroTermuli koeficientebi kidev ufro mcirea 
vegetaciis periodSi (VI-VIII) (ix. danarTi, cxrili 4.1.1).  
 globaluri daTbobis pirobebSi aRmosavleT saqar-
Tvelos teritoriis udides nawilze gamovlenilia at-
mosferuli naleqebis wliuri jamebis klebis tendencia, 
yovel aT weliwadSi 1-3% siCqariT. gansakuTrebiT nale-
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qebis Semcirebis daCqareba aRiniSneba qvemo qarTlSi 5% 
yovel aT welSi (SavliaSvili l., korZaxia g., elizbaraS-
vili e., kuWava g., tuRuSi n., 2014). amitom, regionSi sa-
soflo-sameurneo kulturebis normaluri ganviTarebi-
saTvis da mosavlis SenarCunebisaTvis saWiroa niadagis 
morwyva da kultivacia - niadagis zedapiris gafxviereba. 
 globaluri daTbobis gaaqtiureba ZiriTadad daiw-
yo gasuli saukunis bolo periodidan (ix. Tavi I). misi ze-
moqmedeba gavlenas axdens agroklimaturi maxasiaTeble-
bis (aqtiuri temperaturebisa da atmosferuli naleqe-
bis jamebze da sxva maxasiaTeblebze) cvlilebaze. am 
cvlilebebis gamovlenis mizniT, moyvanilia qvemo qar-
Tlis regionis teritoriaze Catarebuli meteorologi-
uri dakvirvebaTa (1948-2017 ww.) safuZvelze gaanalize-
buli, damuSavebuli da miRebuli agroklimaturi mona-
cemebi. romelic moicavs globaluri daTbobis gaaqtiu-
rebis sawyis periods. aRniSnuli samocdaaTwliani peri-
odis dakvirvebaTa monacemebi ganawilebuli iqna or 35 
wlian periodebad, erTmaneTTan Sedarebis mizniT. I - pe-
riodi moicavs 1948-1982 wlebs, xolo II - periodi 1983-
2017 wlebs (ix. danarTi, cxrili 4.1.5).  
 cxrili 4.1.5-is analizidan gamomdinare, qvemo qar-
Tlis yvela zonaSi, mocemuli agroklimaturi maxasia-
Teblebi meore periodSi, pirvel periodTan SedarebiT 
aSkarad Secvlilia. ase, magaliTad, haeris temperaturis 

10°C-is zeviT dadgomis TariRi meore periodSi 1-3 dRiT 
adre iwyeba da 1-2 dRiT gvian mTavrdeba pirvel period-
Tan SedarebiT. meore periodSi gaxangrZlivebulia save-
getacio periodi, mSral subtropikul zonaSi 4 dRiT, 
xolo mTianSi da maRalmTianSi - 2 dRiT. momatebulia aq-

tiur temperaturaTa jamebi (>10°C) - 115°C, 129°C, 109°C 
zonebis Sesabamisad. aseve, momatebulia aqtiuri vegeta-
ciis periodis (VI-VIII) temperaturaTa jamebi meore peri-

odSi - 9°C, 74°C, 59°C (zonebis mixedviT). rac Seexeba at-
mosferul naleqebs Tbil periodSi (IV-X) da hidroTer-
mul koeficientebs yvela zonis meore periodSi Semcire-
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bulia - 40 mm, 27 mm, 81 mm, zonebis Sesabamisad. atmosfe-
ruli naleqebi aseve, Semcirebulia aqtiuri vegetaciis 
meore periodSic (VI-VIII) - 32 mm, 26 mm, 19 mm, zonebis mixed-
viT (ix. danarTi, cxrili 4.1.5). aRniSnulTan dakavSire-
biT, maRalmTiani zonisaTvis atmosferuli naleqebi da-
jamebulia da misi praqtikuli gamoyenebisaTvis mocemu-
lia V-IX periodSi (ix. Tavi I da Tavi II). cxrili 4.1.5-is mi-
xedviT, meore periodSi gasuli saukunis 80-iani wlebi-
dan 2017 wlamde, atmosferuli naleqebi da hidroTermu-
li koeficientebi mocemuli regionis yvela zonaSi Sem-
cirebulia, gansakuTrebiT mSral subtropikul zonaSi. 
sadac, hidroTermuli koeficienti (hTk) anu wylis aor-
Tqlebis balansi mTel savegetacio periodSi 0.6 Sead-
gens, xolo aqtiuri vegetaciis periodSi (VI-VIII) - 0.5, rac 
Zlieri gvalvis maCvenebelia. aqedan gamomdinare, mSrali 
subtropikuli kulturebis da sxva erTwliani da mra-
valwliani kulturebis normaluri ganviTarebisaTvis, 
aucilebelia niadagis morwyva, erTwliani kulturebis 
3-4-jer, calkeul SemTxvevebSi metjer, mravalwlianebis 
- 1-2-jer da metjer. meore periodSi mocemuli maxasia-
Teblebis cvlileba kanonzomieria. igi yvela xuTi regi-
onis zonaSi icvleba, amitom ar aris paradoqsi, radgan 
globaluri daTbobis gavlenas lokaluri xasiaTi ara 
aqvs, is masStaburia, romelmac msoflio qveynebis teri-
toriebTan erTad saqarTvelos teritoriac moicva. 
amasTan dakavSirebiT, sainteresoa is, rom misi gaaqtiu-
reba da gavlena rogorc aRiniSna iwyeba gasuli saukunis 
80-iani wlebidan, rac adasturebs Cveni monacemebis rea-
lobas. mocemuli regionis zonebisaTvis, meteorologi-
ur dakvirvebaTa monacemebis safuZvelze, gamoTvlilia 
agroklimaturi maxasiaTeblebi - aqtiuri temperature-

bis (>10°C) da atmosferuli naleqebis (mm) jamebi Tbil 
periodSi (IV-X da V-IX) da aqtiuri vegetaciis periodSi 
(VI-VIII) hidroTermuli koeficientebi (ix. danarTi, cxri-
li 4.1.1). mocemuli maxasiaTeblebis msvlelobis dinamika 
gamosaxulia trendebis saxiT (nax. 4.1.1, 4.1.2, 4.1.3). 
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nax. 4.1.1 aqtiur temperaturaTa (>10°C) da atmosferuli  
                naleqebis (mm) jamebis da hTk-s msvlelobis dinamika 

(mSrali subtropikuli zona, gardabani) 
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nax. 4.1.2 aqtiur temperaturaTa (>10°C) da atmosferuli  
                naleqebis (mm) jamebis da hTk-s msvlelobis dinamika 

(mTiani zona, dmanisi) 
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nax. 4.1.3 aqtiur temperaturaTa (>10°C) da atmosferuli  
               naleqebis (mm) jamebis da hTk-s msvlelobis dinamika  
               (maRalmTiani zona, walka) 
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 Sedgenili trendebis gantolebebidan zonebis mi-
xedviT, gamoangariSebuli da warmodgenilia agroklima-
turi maxasiaTeblebi, sadac gamovlenilia aqtiur tempe-
raturaTa jamebis matebis, atmosferuli naleqebisa da 
hidroTermuli koeficientebis klebis tendenciebi (ix. 
danarTi, cxrili 4.1.6). 
 cxrilis analizis mixedviT, mSral subtropikul 
zonaSi aqtiuri temperaturis jamis namati temperatura 

(1948-2017 ww.) 55°C Seadgens, mTian da maRalmTian zonebSi 

157°C da 112°C, Sesabamisad. amave zonaSi atmosferuli na-
leqebi Semcirebulia 54 mm-iT, xolo mTian da maRalmTian 
zonebSi 37 da 79 mm-iT, Sesabamisad. Semcirebulia aseve, 
hidroTermuli koeficientebic, magaliTad mSral sub-
tropikul zonaSi 0.13-iT, mTian da maRalmTian zonebSi 
0.07-iT. am ukanasknel zonebSi hidroTermuli koeficien-
tebi mSral subtropikul zonasTan SedarebiT nakleba-
daa Semcirebuli. 
 globaluri daTbobis pirobebSi, aqtiuri tempera-
turis jamis matebis tendencia Tu gagrZelda, 4-5 aTeu-
li wlis Semdeg (sabaziso) temperaturis jamma SeiZleba 

miaRwios 250°C da mets. mSral subtropikul zonaSi SeiZ-

leba Seadginos 4400-4500°C da meti, mTianSi - 2700-2800°C 
da meti, maRalmTianSi 2100-2200°C da meti. aRniSnuli 
temperaturebi ar iqneba Semaferxebeli mocemul mSral 
subtropikul zonaSi, radgan zemoaRniSnuli kulturebi 
normalurad iqnebian siTboTi uzrunvelyofili, niada-
gis Sesabamisi tenianobis pirobebSi. sadac, gamovlindeba 
maTi maRali produqtiulobis potenciuri SesaZleblo-
ba. rac Seexeba mTian da maRalmTian zonebSi mosalodne-
li temperaturis matebas, SeiZleba sasargeblo aRmoC-
ndes, radgan am zonebSi sasoflo-sameurneo kulturebi 
ganicdian siTbos naklebobas normaluri ganviTarebisa 
da maRali produqtiulobisaTvis. aRniSnuli winaswaro-
bis gamarTleba, SesaZlebelia niadagis Sesabamisi tenia-
nobis SemTxvevaSi. rogorc vxedavT, mimdinareobs atmos-
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feruli naleqebis klebis tendencia. aqedan gamomdinare, 
aucilebeli iqneba, gansakuTrebiT mSral subtropikul 
zonaSi erTwliani kulturebis qveS niadagis morwyva 2-3-
jer da kultivacia, mravalwlianebis 1-2-jer, gvalviano-
bis SemTxvevaSi damatebiT erTxel an orjer morwyva da 
kultivacia. 
 unda aRiniSnos, rom klimatis globaluri cvlile-
bis pirobebSi aqtiur temperaturaTa jamis matebam, SeiZ-
leba problema Seuqmnas agrofermerebs, soflis meurne-
obis muSakebs - entomologebs, fitopatologebs, seleq-
cionerebs. aRniSnulTan dakavSirebiT problemis arsis 
gacnobisaTvis ix. Tavi I da Tavi II. 
 qvemo qarTlis regionis teritoriaze, vertikalu-
ri zonebis gamoyofis mizniT, sadac SeiZleba gavrcele-
buli iqnas Sesabamisi perspeqtiuli sasoflo-sameurneo 

kulturebi (Meladze G., Meladze M., 2006), gamoyenebulia 
Tavi I, qveTavi 1.1-Si mocemuli regresiis gantolebebi. 
mocemuli gantolebebiT gaTvaliswinebulia momavlis 

scenari (2020-2049 ww.), temperaturis 2°C-iT mateba da sa-
bazisosTan erTad, SedarebisaTvis gamoyofilia xuTi ag-
roklimaturi zona (ix. danarTi, cxrili 1.1.7). gantole-
bebiT sargeblobis wesi ix. naSromis I TavSi. 
 I - zona moicavs qvemo qarTlis regionis mSrali sub-
tropikuli zonis teritorias, romelic mdebareobs 
zR.donidan 300-600 m simaRlemde. aqtiuri temperaturis 

jami 10°C-is zeviT Seadgens 3940°C, xolo momavlis scena-

riT (2020-2049 ww) temperaturis 2°C-iT matebisas - 

4551°C. mocemuli temperaturis jamis pirobebSi warma-
tebiT SeiZleba mSrali subtropikuli xexilovani kul-
turebis gavrceleba-warmoeba. es kulturebia: subtro-
pikuli xurma, broweuli, Txili, gargari, komSi, zeTis xi-
li, aseve eTerzeTovani yazanliyis vardi, Jasmini, faCu-
li, lavanda. amave zonaSi SesaZlebelia marcvleulis, 
bostneulis, xexilovanebis (vaSli, msxali), vazis saad-
reo da sagviano jiSebis arealis gafarToeba. aq SesaZle-
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belia gavrceldes vazis sufris jiSebic, saeqsportod 
da Sida moxmarebis mizniT. perspeqtiulia sadeserto 
Rvinoebis warmoeba. mocemuli zonis savegetacio peri-
odSi, gansakuTrebiT aqtiuri vegetaciis periodSi (VI-
VIII), aRniSnuli kulturebis mosavlis SenarCunebis miz-
niT, aucilebelia niadagSi tenis arsebobisaTvis mor-
wyviTi RonisZiebebis Catareba. 
 II - zona gavrcelebulia mSrali subtropikuli zo-
nis zeda sazRvridan (600 m) da moicavs marneulis, bolni-
sis da TeTriwyaros municipaitetebis teritoriebs 
zR.donidan 1000 m simaRlemde. aqtiuri temperaturis 

jami Seadgens 2917°C (sabaziso), xolo scenaris mixedviT, 

temperaturis 2°C-iT matebisas - 3362°C. am ukanaskneli 
temperaturis pirobebSi (600 m simaRlemde), SeiZleba gav-
rceldes mSrali subtropikuli zonis kulturebi, aseve, 
vazis saadreo da sagviano jiSebi, saSemodgomo da saga-
zafxulo xorbali, simindi, bostneuli, xexilovanebi da 
sxva kulturebi. 
 mocemul zonaSi atmosferuli naleqebi savegeta-
cio periodSi Seadgens 278 mm, xolo aqtiuri vegetaciis 
periodSi - 117 mm, hidroTermuli koeficientebi - 0.7 da 
0.6, Sesabamisad (ix. danarTi, cxrili 4.1.1). es maxasiaTeb-
lebi, gansakuTrebiT aqtiuri vegetaciis periodSi, mce-
nareTa normaluri ganviTarebisa da produqtiulobi-
saTvis ar aris damakmayofilebeli. amitom, saWiroa kul-
turebis fesvTa sistemis teniT uzrunvelyofa (niadagis 
morwyva, kultivacia). 
 III - zona moicavs mTian teritoriebs, romelic 
vrceldeba zR.donidan 1000-1500 m simaRlemde. aqtiur 

temperaturaTa jami Seadgens 2184°C (sabaziso), xolo 

scenariT, 2°C-iT matebisas - 2512°C. am ukanaskneli tempe-
raturis pirobebSi SesaZlebelia gavrcelebuli iqnas 
marcvleuli kulturebi (saSemodgomo da sagazafxulo 
xorbali, qeri, Svria), kartofili, simindi, 1200-1300 m si-
maRlemde, bostneuli, saadreo xexilovanebi, vazis jiSe-
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bi: sagviano - rqawiTeli,  mwvane, saferavi, goruli mwvane 
1100-1200 m simaRlemde, saadreo - aleqsandrouli (xvan-
Wkara), ZvelSavi, budeSuri 1300-1400 m simaRlemde da sxva 
(ix. danarTi, cxrili 1.1.7).  
 savegetacio periodSi atmosferuli naleqebi Sead-
gens 460 mm, xolo aqtiuri vegetaciis periodSi (VI-VIII) - 
234 mm, hidroTermuli koeficientebia - 1.8 da 1.4, Sesaba-
misad (ix. danarTi, cxrili 4.1.1). mocemuli maxasiaTeble-
bi damakmayofilebelia aRniSnuli kulturebis ganviTa-
rebisa da produqtiulobisaTvis. Tumca gvalvebis Sem-
TxvevaSi, mosavlis SenarCunebisaTvis saWiro iqneba nia-
dagSi tenis raodenobis gazrda, morwyviTi RonisZiebe-
bis CatarebiT. 
 IV - zona vrceldeba 1500 m-dan 2000 m simaRlemde, 
romelic moicavs maRalmTian teritoriebs. aqtiuri tem-

peraturis jami Semcirebulia 1451°C-mde (sabaziso), xo-

lo temperaturis scenariT, 2°C-iT matebisas Seadgens 

1663°C. aseTi temperaturebis pirobebSi SezRudulia sa-
marcvle simindis da vazis gavrceleba. SeiZleba saSemod-
gomo da sagazafxulo xorblis gavrceleba 1600-1800 m 
simaRlemde, qerisa da Svriis kulturebis gavrceleba 
ufro maRal simaRleze, saadreo xexilovanebis (vaSli, 
msxali da sxva) 1500-1600 m simaRlemde. aseve, SeiZleba 
kenkrovanebis da mecxoveleobis wvniani sakvebi Zirxvene-
bis gavrceleba da saTib-saZovari balaxebis ganviTareba 
(ix. danarTi, cxrili 1.1.7). 
 mocemul zonaSi atmosferuli naleqebi Tbil peri-
odSi (V-IX) Seadgens 524 mm, xolo aqtiuri vegetaciis pe-
riodSi (VI-VIII) - 238 mm. hidroTermuli koeficientebia - 
2.1 da 1.7, naleqebis Sesabamisad. aRniSnuli naleqebi da 
hidroTermuli koeficientebi ramdenadme damakmayofi-
lebelia, magram gvalvebis SemTxvevaSi mcenareebisaTvis 
saWiro iqneba teniT uzrunvelyofa. 
 V - zona vrceldeba 2000 m-dan 2500 m simaRlemde 

zR.donidan. aqtiur temperaturaTa jami (>10°C) Semcire-
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bulia 717°C-mde (sabaziso), xolo scenariT, 2°C-iT mate-

bisas temperaturis jami Seadgens 814°C. aseTi tempera-
turebis pirobebSi, erTwliani da kenkrovani kulture-
bis ganviTareba da damakmayofilebeli produqtiuloba 
(saZovari balaxebis garda) sakmaod SezRudulia. 2300 m 

simaRleze scenariT, temperaturis 2°C-iT matebisas, aq-

tiuri temperaturis jami SedarebiT maRalia - 1153°C. aq 
SesaZlebeli iqneba bostneulis, kartofilis, qeris, 
Svriis, kenkrovanebis, mecxoveleobis wvniani sakvebi Zir-
xvenebis (,,kuuziku’’, ,,esko’’) da saZovrebis ganviTareba 
(ix. danarTi, cxrili 1.1.7).  
 mocemul zonaSi atmosferuli naleqebis jami Tbil 
periodSi da hidroTermuli koeficientebi TiTqmis ana-
logiuria IV maRalmTiani agroklimaturi zonis. aRniS-
nuli naleqebis raodenobebi da Sesabamisad hidroTer-
muli koeficientebi, meore periodSi (1983-2017 ww.) ana-
logiurad Semcirebulia, ise rogorc kaxeTis da mcxeTa-
mTianeTis maRalmTian zonebSi. mocemul zonaSi aRniSnu-
li naleqebi, Tu momavalSi SenarCundeba, maSin damakmayo-
filebeli iqneba mcenareebisaTvis. 
 maSasadame, rogorc vxedavT, klimatis Tanamedrove 
cvlileba gavlenas axdens mcenareTa ganviTarebis Ziri-
Tad agroklimatur maxasiaTeblebze - izrdeba aqtiur 

temperaturaTa jami (>10°C) da savegetacio periodis xan-
grZlivoba (dRe), mcirdeba atmosferuli naleqebis jami 
(mm) da hidroTermuli koeficientebi. aqedan gamomdina-
re, icvleba mcenareTa gavrcelebis agroklimaturi zo-
nebi. magram gaTvaliswinebuli, momavlis scenariT (2020-

2049 ww.) temperaturis 2°C-iT mateba ver Seaferxebs sa-
soflo-sameurneo kulturebis normalur ganviTarebas, 
Tu momatebuli temperatura scenariT gaTvaliswinebul 

2°C ar gadaaWarbebs.  
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Tavi V 

 

Sida qarTlis regioni 

 

5.1 agroklimaturi maxasiaTeblebis da zonebis 
cvlileba globaluri daTbobis gaTvaliswinebiT 

 
 Sida qarTlis regions saqarTvelos soflis meurne-
obis ganviTarebaSi, produqtebis warmoebiT   mniSvnelo-
vani wvlili Seaqvs. regionSi xelsayreli niadagur-kli-
maturi pirobebidan gamomdinare, awarmoeben erTwlian 
da mravalwlian kulturebs - vazis sxvadasxva jiSebs (sa-
adreo da sagviano), marcvleuls, bostneul-baRCeuls, 
xexilovanebs, teqnikur eTerzeTovan da sxva kulturebs.  
 Sida qarTlis regionSi mSrali subtropikuli zona 
moicavs kaspis municipalitetis teritorias, romelic 
vrceldeba kaspidan aRmosavleTiT, samxreTiT da Crdi-
loeTiT lamisyanis dasaxlebuli punqtis teritoriis 
CaTvliT da odnav CrdiloeTiT. dasavleTiT vrceldeba 
xovlis dasaxlebuli punqtis teritoriaze, goris muni-
cipalitetis samxreT da samxreT aRmosavleT teritori-
aze. mocemul zonaSi saSualo absoluturi minimaluri 

temperatura daikvirveba -11°C, -12°C-mde. es ukanaskneli 

temperatura (-12°C) axlosaa mSrali subtropikuli kul-
turebis kritikuli (damazianebeli) temperaturis 
zRvarTan. amitom maTi gavrcelebis sazRvari ar unda 

aRematebodes mocemul temperaturas (-12°C, -13°C). aR-
niSnuli temperaturis pirobebSi miTiTebuli kulture-
bis gavrceleba ar izRudeba.     
 ukanasknel oTx aTeul welSi gaaqtiurebuli klima-
tis globaluri cvlilebis fonze, ar aris saTanadod 
mecnierulad dasabuTebuli gamocdileba imis Sesaxeb, 
Tu rogor Seicvleba mocemuli regionis teritoriaze 
dRemde arsebuli zemoaRniSnuli kulturebis normalu-
ri ganviTarebis agroklimaturi maxasiaTeblebi. amitom, 
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saWiroa maTi cvlilebis gamovlena, ZiriTadi agroklima-
turi maxasiaTeblebis negatiuri gavlenisadmi Sesabamisi 
rekomendaciebis SemuSavebisaTvis. aqedan gamomdinare, 
mogvyavs regionis mSrali subtropikuli, mTiani da ma-
RalmTiani zonebis mixedviT mravalwliuri agroklima-
turi maxasiaTeblebi (ix. danarTi, cxrili 5.1.1). aseve, 
momavlis scenariT (2020-2049 ww.) haeris temperaturis 

2°C-iT mateba klimatis globaluri cvlilebis gaTvalis-
winebiT (cxrili 5.1.2).  
 

cxr. 5.1.2 Sida qarTlis regionis agroklimaturi  
                maxasiaTeblebi globaluri daTbobis gaTvaliswinebiT 

(scenari, temperaturis 2°C-is matebiT)  
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Sida qarTli, 
mSrali  
subtropikuli 

 
gori 2.IV 7.XI 219 3936 

mTiani xaSuri 6.IV 31.X 208 3637 

maRalmTiani java 20.IV 22.X 185 2943 

 
 cxrili 5.1.1-is mixedviT, Sida qarTlis regionis 

mSral subtropikul zonaSi aqtiuri temperaturis 10°C-
is zeviT gadasvlis TariRi aRiniSneba 11.IV, xolo 10°C-is 
qvemoT gadasvla 24.X. scenariT, gaTvaliswinebuli tem-

peraturis 2°C-is matebisas 10°C-is zeviT gadasvlis Ta-

riRi aRiniSneba 2.IV, temperaturis 10°C-is qvemoT gadas-
vla - 7.XI (cxrili 5.1.2). e.i. gazafxulze, scenariT tempe-
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raturis 2°C-is matebisas 10°C-is zeviT gadasvlis TariRi 
9 dRiT adre iwyeba, xolo Semodgomaze, igive scenaris 

mixedviT, temperaturis 10°C-is qvemoT gadasvlis Tari-
Ri 13 dRiT gvian mTavrdeba, sabazisosTan SedarebiT 
(cxrili 5.1.1, 5.1.2). maSasadame, rogorc mocemuli cxri-
lebidan Cans, mSral subtropikul zonaSi savegetacio 
periodi gaxangrZlivebulia 197 dRidan 219 dRemde anu 
22 dRiT. vegetaciis periodis gaxangrZlivebam, scenariT 

temperaturis 2°C-iT matebisas SeiZleba gamoiwvios aq-

tiuri temperaturis jamis (>10°C) mateba 450°C-mde. aR-
niSnuli temperatura negatiurad ar imoqmedebs sasof-
lo-sameurneo kulturebze. piriqiT, SeiZleba xelsayre-
li aRmoCndes mSrali subtropikuli kulturebis norma-
luri ganviTarebisaTvis. mas SeuZlia mxolod erTwliani 
kulturebis ganviTarebis Seferxeba, im SemTxvevaSi Tu 
niadagSi ar aRmoCndeba Sesabamisi tenianoba. amitom saWi-
ro iqneba mcenareebis fesvTa sistemis wyliT uzrunvel-
yofa. amasTan dakavSirebiT, sasurvelia sarwyavad gamo-
yenebuli wyali ar iyos nitratebiT dabinZurebuli, rac 
ZiriTadad gamowveulia azotiani naerTebis aradozire-
buli gamoyenebiT. gamokvlevevbiT dadgenilia (Canqseli-
ani z., kenWiaSvili n., 2016), rom nitratebis raodenoba mi-
waTmoqmedebis zonebSi matebas iwyebs martis Tvidan, maq-
simums aRwevs maiss-ivnisis TveebSi, Semdeg ecema da meo-
red matulobs seqtember-oqtombris TveebSi. xolo, bu-
nebriv wylebSi nitratebis Semcveloba gansakuTrebiT 
didi raodenobiTaa barSi, naklebia zeganze, ufro nakle-
bi mTian zonaSi. 
 mTian zonaSi, gazafxulze haeris temperaturis 

10°C-ze zeviT gadasvlis TariRi daikvirveba 18.IV, Semod-

gomaze 10°C-is qvemoT gadasvlis TariRi - 20.X (ix. danar-
Ti, cxrili 5.1.1). gazafxulze, scenariT temperaturis 

2°C-iT matebisas 10°C-ze zeviT gadasvlis TariRi aRiniS-

neba 6.IV, Semodgomaze 10°C-is qvemoT gadasvlis TariRi - 
31.X (cxrili 5.1.2). am ukanaskneli cxrilis mixedviT, ga-
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zafxulze scenariT temperaturis 2°C-iT matebisas 10°C-
ze zeviT gadasvlis TariRi 12 dRiT adre iwyeba, xolo 

Semodgomaze 10°C-is qvemoT gadasvla 11 dRiT gvian mTav-
rdeba, sabazisosTan SedarebiT (cxrili 5.1.1, 5.1.2). maSa-
sadame, cxrilebidan gamomdinare, mTian zonaSi vegetaci-
is periodi gaxangrZlivebulia 185 dRidan 208 dRemde 
anu 23 dRiT. aseve, icvleba aqtiur temperaturaTa jami 

10°C-is zeviT. magaliTad, scenariT haeris temperaturis 

2°C-iT matebisas igi Seadgens 447°C. rogorc Cans, mTiani 
zonisaTvis, sakmaod xelsayreli agroklimaturi pirobe-
bi Seiqmneba mcenareTa ganviTarebisa da gavrcelebisaT-
vis, im SemTxvevaSi Tu niadagi Sesabamisad iqneba teniT 
uzrunvelyofili.  
 globaluri daTboba maRalmTian pirobebSi iseTive 
xasiaTiT vlindeba agroklimaturi maxasiaTeblebis 
cvlilebaze, rogorc mTian zonaSi. cxrili 5.1.1-is mi-

xedviT, gazafxulze temperaturis 10°C-ze zeviT gadas-

vlis TariRi daikvirveba 29.IV, Semodgomaze 10°C-is qve-

moT gadasvla - 12.X (sabaziso). scenaris mixedviT, 2°C-iT 

matebisas temperaturis 10°C-ze gadasvla aRiniSneba 

20.IV, Semodgomaze 10°C-is qvemoT gadasvla 22.X (cxrili 

5.1.2). e.i. gazafxulze, haeris temperaturis 2°C-iT mate-

bisas temperaturis 10°C-ze zeviT gadasvla 9 dRiT adre 

iwyeba, xolo Semodgomaze 10°C-is qvemoT gadasvla 10 
dRiT gvian mTavrdeba. rogorc Cans, vegetaciis periodi 
gaxangrZlivebulia 166 dRidan 185 dRemde anu 19 dRiT. 
aRniSnuli gaxangrZlivebuli dReebis pirobebSi, gazaf-
xulze 9 dRiT, Semodgomaze 10 dRiT, saSualebas miscems 
adgilobriv mosaxleobas ganaxorcielon sxvadasxva sa-
xis sasoflo-sameurneo samuSaoebi (ix. Tavi I, qveTavi 
1.1.).  
 zemoganxilul sakiTxebTan dakavSirebiT, moyvani-

lia aqtiur temperaturaTa jamis (>10°C) da savegetacio 
periodis xangrZlivobis (dRe) sxvadasxva uzrunvelyo-
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faTa cxrilebi 5.1.3, 5.1.4, romlebic zonebis Sesabamisad 
aCvenebs ganmeoradobas yovel aT da met welSi. maTi gan-
sazRvris wesis gacnobisaTvis ix. Tavi VIII, qveTavi 8.1.  
 

cxr. 5.1.3 Sida qarTlis regionis aqtiur temparაturaTa  
                   jamebi (>10°C) sxvadasxva uzrunvelyofiT 
 

uzrunvelyofa, %  
municipa- 
liteti, 

zona 

 
weli  

95 
 

90 
 

70 
 

50 
 

30 
 

10 

1948-2017 
sabaziso 

 
3090 

 
3150 

 
3310 

 
3490 

 
3610 

 
3770 

 
gori,  
mSrali sub-
tropikuli 
 

2020-2049 
scenari,   

2°C-iT  
mateba 

3380 3480 3750 3940 4080 4320 

1948-2017 
sabaziso 

2740 2800 2960 3140 3260 3420 
 
xaSuri,  
mTiani 2020-2049 

scenari,   

2°C-iT  
mateba 

3080 3180 3450 3640 3780 4020 

1948-2017 
sabaziso 

2190 2250 2410 2590 2710 2870 
 
java, 
maRalmTiani 2020-2049 

scenari,   

2°C-iT  
mateba 

2380 2480 2750 2940 3080 3320 
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cxr. 5.1.4 Sida qarTlTis regionis savegetacio periodis  
                    xangrZlivoba (dRe) 
 

uzrunvelyofa, %  
municipali- 

teti, 
zona 

 
weli  

95 
 

90 
 

70 
 

50 
 

30 
 

10 

1948-2017 
sabaziso 

177 181 190 197 203 211 
 
gori,  
mSrali sub-
tropikuli 
 

2020-2049 
scenari,   

2°C-iT  
mateba 

202 206 214 219 224 232 

1948-2017 
sabaziso 

165 169 178 185 191 199 
 
xaSuri, mTiani 

2020-2049 
scenari,   

2°C-iT  
mateba 

191 195 203 208 213 218 

1948-2017 
sabaziso 

146 150 159 166 172 180 
 
java, 
maRalmTiani 2020-2049 

scenari,   

2°C-iT  
mateba 

168 172 180 185 190 198 

 
 zemoaRniSnuli maxasiaTeblebis ganmeoradoba gar-
kveul orientacias aZlevs agroseqtoris muSakebs da 
fermerebs icodnen regionis zonebis mixedviT, ramden-
jer iqneba ukeTesad uzrunvelyofili sasoflo-sameur-
neo kulturebi mocemuli maxasiaTeblebiT yovel aT da 
met welSi. 
 unda aRiniSnos, rom mocemuli regionis savegeta-
cio periodSi mSral subtropikul da mTian zonebSi, at-
mosferuli naleqebi ar aris sakmarisi, gansakuTrebiT 
aqtiuri vegetaciis periodSi (VI-VIII). amas adasturebs, 
agreTve saerTo vegetaciis periodi (IV-X) da aqtiuri ve-
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getaciis periodi (VI-VIII), aseve Sesabamisi hidroTermuli 
koeficientebi (ix. danarTi, cxrili 5.1.1). rac mianiSnebs 
mSral subtropikul zonaSi saSualo da mTian zonaSi 
sust gvalvianobaze, TiTqmis yovel wels. amitom, gansa-
kuTrebiT aqtiuri vegetaciis periodSi, mcenareTa nor-
maluri ganviTarebisa da mosavlis SenarCunebisaTvis sa-
Wiroa 1-2-jer niadagis morwyva da misi zeda fenis kul-
tivacia. rac Seexeba maRalmTian zonas, aq atmosferuli 
naleqebi da hidroTermuli koeficientebi damakmayofi-
lebelia. 
 klimatis globaluri cvlilebis gavlenasTan da-
kavSirebiT mniSvnelovania monacemebi, sadac moyvanilia 
Cvens mier gaanalizebuli, damuSavebuli da miRebuli 
mravalwliuri agroklimaturi maxasiaTeblebi - aqtiur 

temperaturaTa jamebi (>10°C), savegetacio periodis (IV-
X), (VI-VIII) atmosferuli naleqebis jamebi (mm). aRniSnuli 
maxasiaTeblebis   naTlad warmodgenisaTvis (am sakiTxis 
detaluri gacnobisaTvis ix. Tavi I, qveTavi 1.1) monaceme-
bi ganawilebulia or 35-wlian periodebad, erTmaneTTan 
Sedarebis mizniT (ix. danarTi, cxrili 5.1.5).  
 cxrilis analizidan gamomdinare, mSrali subtro-
pikuli zonis yvela agroklimaturi maxasiTebeli meore 
periodSi Secvlilia pirvel periodTan SedarebiT. ase, 

magaliTad, haeris temperaturis 10°C-is zeviT gadasvlis 
TariRi, meore periodSi adre iwyeba da gvian mTavrdeba, 
pirvel periodTan SedarebiT. meore periodSi aseve gaz-
rdilia savegetacio periodis xangrZlivoba 3 dRiT da 

aqtiur temperaturaTa jami 88°C-iT, aqtiuri vegetaciis 

periodSi 45°C-iT. savegetacio periodSi (IV-X) Semcire-
bulia atmosferuli naleqebi 12 mm-iT, xolo aqtiuri ve-
getaciis periodSi (VI-VIII) 2 mm-iT anu naleqebis raodeno-
ba TiTqmis SenarCunebulia. aseve, Semcirebulia hidro-
Termuli koeficientebi (ix. danarTi, cxrili 5.1.5). 
 mTian zonaSi TiTqmis SenarCunebulia temperatu-

ris 10°C-is zeviT da 10°C-is qvemoT gadasvlis TariRebi 
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70 wlis ganmavlobaSi. meore periodSi gaxangrZlivebu-

lia mxolod TiTo dRiT 10°C-is qvemoT gadasvlis Tari-
Ri da savegetacio periodis xangrZlivoba. am zonaSi, me-
ore periodSi umniSvnelod, magram momatebulia aqtiur 

temperaturaTa jamebi 10°C-is zeviT mTel savegetacio 

periodSi da aqtiuri vegetaciis periodSi (VI-VIII) 73°C da 
29°C, Sesabamisad. meore periodSi, aseve umniSvnelod Sem-
cirebulia atmosferuli naleqebi mTel savegetacio pe-
riodSi (IV-X), SenarCunebulia hidroTermuli koeficien-
tebi - 1.1, xolo aqtiuri vegetaciis periodSi (VI-VIII) Sem-
cirebulia 0.1-iT, rac susti gvalvebis gaxSirebaze met-
yvelebs (ix. danarTi, cxrili 5.1.5). aqedan gamomdinare, 
zafxulis TveebSi (VI_VIII) saWiroa mcenareebis morwyva 
2-3-jer, gvalvebis gaxangrZlivebis SemTxvevaSi ki aRniS-
nuli morwyvis jeradobis gazrda 1-2-jer. 
 maRalmTian zonaSi pirvel periodTan SedarebiT, 
meore periodSi gazrdilia aqtiur temperaturaTa jame-

bi 146°C-iT, zafxulis periodSi (VI-VIII) 132°C-iT, Sesaba-
misad. meore periodSi sxva maxasiaTeblebi   gazrdilia, 
xolo atmosferuli naleqebi umniSvnelod Semcirebu-
lia, SenarCunebulia hTk Tbil periodSi (IV-X) (ix. danar-
Ti, cxrili 5.1.5). unda aRiniSnos, rom aqtiur temperatu-
raTa jamebis mateba, mocemuli naleqebis pirobebSi sa-
sargeblo aRmoCndeba mcenareebis ganviTarebisaTvis. 
 Sida qarTlis regionis mSrali subtropikuli, mTi-
ani da maRalmTiani zonebisaTvis moyvanilia zemoaRniS-
nuli mravalwliuri agroklimaturi maxasiaTeblebis - 

aqtiur temperaturaTa jamebi (>10°C), atmosferuli na-
leqebis jamebi (mm) Tbil periodSi (IV-X) da aqtiuri vege-
taciis periodis (VI-VIII) hidroTermuli koeficientebis 
msvlelobis dinamika trendebiT (naxazi 5.1.1, 5.1.2, 5.1.3). 
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nax. 5.1.1 aqtiur temperaturaTa (>10°C) da atmosferuli  
               naleqebis (mm) jamebis da hTk-s msvlelobis dinamika 

(mSrali subtropikuli zona, gori) 
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nax. 5.1.2 aqtiur temperaturaTa (>10°C) da atmosferuli  
                naleqebis (mm) jamebis da hTk-s msvlelobis dinamika 

(mTiani zona, xaSuri) 
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nax. 5.1.3 aqtiur temperaturaTa (>10°C) da atmosferuli  
               naleqebis (mm) jamebis da hTk-s msvlelobis dinamika  
               (maRalmTiani zona, java) 
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 Sedgenili trendebidan (naxazi 5.1.1, 5.1.2, 5.1.3) zo-
nebis Sesabamisad, gamovlenili iqna aqtiur temperatu-
raTa jamebis da atmosferuli naleqebis matebis tenden-
ciebi. SedarebiT umniSvneloa naleqebis matebis tenden-
cia mSral subtropikul zonaSi. zonebis mixedviT, tren-
debis gantolebebidan gamoTvlilia agroklimaturi ma-
xasiaTeblebi (ix. danarTi, cxrili 5.1.6). 
 cxrili 5.1.6-is analizis mixedviT, mSral subtropi-
kul zonaSi 1948-2017 wlebSi aqtiuri temperaturis ja-

mis (>10°C) namati Seadgens 149°C, mTian da maRalmTian zo-

nebSi - 129-294°C, Sesabamisad. am zonaSi umniSvnelodaa 
momatebuli atmosferuli naleqebi (IV-X) - 2 mm-iT, xolo 
mTian da maRalmTian zonebSi 8 da 72 mm-iT, Sesabamisad. 
 globaluri daTbobis pirobebSi, aqtiur tempera-

turaTa jamis (>10°C) mateba Tu aRniSnuli tempiT gag-
rZelda 2040-2050 wlebisaTvis aqtiuri temperaturis 

jamma mSral subtropikul zonaSi SeiZleba 3800°C miaR-

wios, xolo mTianSi da maRalmTianSi - 3500-3000°C, Sesaba-
misad. Tumca mcenareTa normaluri ganviTarebisaTvis ar 
iqneba Semaferxebeli, gansakuTrebiT mTian da maRalmTi-
an zonebSi, radgan aq kulturebi ukeT iqnebian siTboTi 
uzrunvelyofili. mSral subtropikul zonaSi, gvalve-
bis SemTxvevaSi saWiro iqneba erTwliani kulturebis 
qveS niadagis morwyva 2-3-jer, mravalwlianebis 1-2-jer, 
gansakuTrebiT aqtiuri vegetaciis periodSi (VI-VIII). 
 globaluri daTbobis pirobebSi, gasaTvaliswinebe-

lia agreTve, aqtiur temperaturaTa jamis (>10°C) mate-
bis tendencia, radgan aRniSnuli temperaturis matebam 
SeiZleba soflis meurneobis specialistebi - entomolo-
gebi, fitopatologebi da sxva mimarTulebis profesio-
nalebi axali gamowvevebis winaSe daayenos. problemis ar-
sis Sesaxeb ix. Tavi I, Tavi II. 
 Sida qarTlis regionis teritoriaze vertikaluri 
zonalobis mixedviT, Sesabamisi sasoflo-sameurneo 
kulturebis gavrcelebisaTvis gamoyofili iqna agrok-
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limaturi zonebi. risTvisac gamoyenebuli iqna Tavi I, 
qveTavi 1.1-Si mocemuli sabazisosTan SedarebisaTvis 
regresiis gantolebebi, sadac gaTvaliswinebulia momav-

lis scenari temperaturis 2°C-iT mateba. ris safuZvel-
zec gamoiyo xuTi agroklimaturi zona (ix. danarTi, 
cxrili 1.1.7). gantolebebiT sargeblobis wesis Sesaxeb 
ix. Tavi I. 
 I - zona moicavs mSrali subtropikuli zonis teri-
torias, romelic mdebareobs zR.donidan 500-600 m simaR-

leze. aqtiur temperaturaTa jami 10°C-is zeviT daikvir-

veba 3651°C-mde (sabaziso). momavlis scenariT, 2°C-iT ma-

tebisas - 4211°C (cxrili 5.1.1, 5.1.2). mocemuli tempera-
turebis pirobebSi SeiZleba mSrali subtropikuli kul-
turebis gavrceleba zemoaRniSnul simaRlemde. aseve, 
sxva saxis kulturebis normaluri ganviTareba - gavrce-
leba 1000 m simaRlemde da zeviT (ix. danarTi, cxrili 
1.1.7). 
 mocemuli zona savegetacio periodSi, gansakuTre-
biT aqtiuri vegetaciis periodSi (VI-VIII) saWiroebs mor-
wyvas da kultivacias, zemomiTiTebuli mSrali subtro-
pikuli zonis analogiurad. 
 II - zona moicavs ZiriTadad mTian teritoriebs da 
vrceldeba mSrali subtropikuli zonis zeda sazRvri-
dan 600 m-dan 1000 m simaRlemde, zR.donidan. aqtiur tem-

peraturaTa jami da scenari, temperaturis 2°C-iT mateba 
ix. danarTSi, cxrili 5.1.1. 

 aRniSnul zonaSi temperaturis jami (>10°C) xels 
uwyobs vazis saadreo jiSebis ganviTareba-gavrcelebas 

1300-1400 m simaRlemde (Meladze G., Meladze M, 2013), sagvia-
no jiSebis - 1100-1200 m simaRlemde. amave zonaSi SeiZle-
ba sagazafxulo da saSemodgomo xorblis, samarcvle si-
mindis, bostneulis, xexilovanebis da sxva kulturebis 
gavrceleba-warmoeba 1200-1300 m simaRlemde. Tumca, au-
cilebelia mosavlis SenarCunebisaTvis niadagSi fesvTa 
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sistemis Sesabamisi teniT uzrunvelyofa, morwyva-kul-
tivaciiT. 
 III - zona moicavs aseve, mTian teritoriebs da 
vrceldeba 1000-1500 m simaRlemde (ix. danarTi, cxrili 
1.1.7). mocemul zonaSi ramdenadme SezRudulia vazis, sa-
marcvle simindis da sagviano xexilovani kulturebis 
ganviTareba-gavrceleba. aq SesaZlebelia saSemodgomo 
da sagazafxulo xorblis gavrceleba, aseve saadreo xe-
xilovanebis da kenkrovani kulturebis gavrcelebac. aq-
tiuri vegetaciis periodSi (VI-VIII), ZiriTadad gvalvebis 
SemTxvevaSi mcenareebi saWiroeben fesvTa sistemisaTvis 
niadagis teniT uzrunvelyofas. 
 IV - zona moicavs maRalmTian teritoriebs da 
vrceldeba 1500 m-dan 2000 m simaRlemde. aqtiuri tempe-

raturis jami 10°C-is zeviT Semcirebulia da Seadgens 

1451°C (sabaziso), temperaturis 2°C-iT matebisas 1663°C 
(ix. danarTi, cxrili 1.1.7). 
 mocemul zonaSi SesaZlebelia xorbleulis (saSe-
modgomo da sagazafxulo), qeris, Wvavis, Svriis ganviTa-
reba-gavrceleba 1600-1800 m da met simaRleze, bostneu-
lis, kartofilis, saadreo xexilovanebis 1500-1600 m si-
maRlemde, kenkrovanebis - Savi mocxari, ueklo qacvi, ku-
neli, aronia 1800-2000 m da met simaRleze, bostneulis, 
kartofilis, aseve mecxoveleobis wvniani sakvebi Zirxve-
nebis (,,kuuziku’’, ,,esko’’) ganviTareba-gavrceleba (ix. 
danarTi, cxrili 1.1.7). 
 atmosferuli naleqebis raodenoba savegetacio pe-
riodSi (V-IX) damakmayofilebelia. aqtiuri vegetaciis 
periodSi, gvalvebis SemTxvevaSi saWiro iqneba miTiTebu-
li kulturebis teniT uzrunvelyofa. 
 V - zona aseve, moicavs maRalmTiani zonis terito-
riebs da vrceldeba 2000 m-dan 2500 m simaRlemde. am uka-
nasknel simaRleze zemoaRniSnuli kulturebis ganviTa-
reba-gavrceleba ararentabeluria, aqtiuri temperatu-
rebis jamis naklebobis gamo (ix. danarTi, cxrili 1.1.7). 
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momavlis scenariT (2020-2049 ww.), temperaturis 2°C-iT 
matebisas aqtiuri temperaturis jami 2300 m simaRleze 

ramdenadme xelsayrelia da Seadgens 1153°C. aseT piro-
bebSi qeris, Svriis, bostneulis, kenkrovanebis, mecxove-
leobis sakvebi Zirxvenebis, aseve saTib-saZovrebis ganvi-
Tareba-gavrceleba rentabeluri iqneba. savegetacio pe-
riodSi atmosferuli naleqebis ganawileba IV zonis ana-
logiuria. 
 klimatis globaluri cvlileba, rogorc aRiniSna 
garkveul gavlenas axdens agroklimatur maxasiaTebleb-
ze, romlis Sedegad cvlilebas ganicdis mcenareTa gav-
rcelebis agroklimaturi zonebi. momavlis scenariT 

(2020-2049 ww.), haeris temperaturis 2°C-iT mateba arsebi-
Tad ver Secvlis sasoflo-sameurneo kulturebis zrda-
ganviTarebas, Tu temperaturis mosalodneli mateba ar 

gadaaWarbebs scenariT gaTvaliswinebul 2°C temperatu-
ras. piriqiT, SeiZleba xelsayreli aRmoCndes zR.doni-
dan simaRleebis mixedviT sasoflo-sameurneo kulture-
bis gavrcelebisaTvis. sadac, momavlis scenariT, tempe-

raturis 2°C-iT matebisas sasoflo-sameurno kulture-
bis gavrcelebis zonebi 200-300 m-iT ufro maRla aiwevs 
sabazisosTan SedarebiT.   
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Tavi VI 

 
aRmosavleT saqarTveloSi gvalvianobis mateba, 

misi ganmeoradobis albaToba da gvalvis  

sxvadasxva tipis prognozireba klimatis  

Tanamedrove globaluri cvlilebis pirobebSi 

 
6.1 gvalvianobis mateba da misi  

ganmeoradobis albaToba 
 
 meteorologiuri dakvirvebaTa monacemebis ana-
lizidan gamomdinare, gvalva araxelsayreli aminidis 
movlenaa, gansakuTrebiT agraruli seqtorisaTvis. igi 
mosalodnelia TiTqmis yovelwliurad sxvadasxva siZli-
eriT, ZiriTadad zR.donidan 800-1000 m simaRlemde. sof-
lis meurneobis TvalsazrisiT, gvalvas gamosaxaven g.se-
lianinovis e.w. hidroTermuli koeficientiT (hTk), rom-
lis mixedviT SeiZleba gamoiyos susti, saSualo da Zlie-
ri tipis gvalvebi. hidroTermuli koeficienti saSuale-
bas iZleva SevafasoT vegetaciis periodis pirobebi, ro-
gorc aridulis, ise humiduris. ase, magaliTad, terito-
riaze sadac mosuli da aorTqlebuli (gaxarjuli) at-

mosferuli naleqebis balansi roca K=1, TiTqmis gvalvis 
maCvenebelia. magram, mcenareebs gaaCniaT niadagSi mcire 
tenis maragi, erTwlian kulturebs 10 dRemde, mraval-
wlianebs 20 dRemde. im SemTxvevaSi, Tu hTk-s aorTqlebis 
balansi 1-ze naklebia (<0.8-0.9) daikvirveba tenis simci-
re, rac miuTiTebs susti tipis gvalvaze, hTk <0.6-0.7 em-
Txveva saSualo tipis gvalvas, xolo <0.4-0.5 da naklebi 
Zlieri tipis gvalvas. im teritoriaze, sadac hTk-s aor-
Tqlebis balansi 1-ze metia (>1.1-1.3) SeimCneva mcire te-
nis balansi, hTk >1.4- 1.6 gviCvenebs saSualo tipis tenis 
balans, hTk >1.7-1.9 miuTiTebs zomieri tenis balansze, 
xolo hTk >2.0 da meti gviCvenebs Warbi tenis balans. aqe-
dan gamomdinare, klimatis globaluri cvlilebis gaaq-
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tiurebis fonze, mniSvnelovania sxvadasxva tipis gval-
vis mateba/klebis raodenobis gamovlena (melaZe g., mela-
Ze m., 2016; melaZe m., melaZe g., 2015). amisaTvis, saqarTve-
los aRmosavleT zemoxsenebuli xuTi regionis sxvadas-
xva municipalitetis mixedviT, gamoyenebulia mraval-
wliuri (1948-2017 ww.) 70-wliani periodis gansazRvruli 
hidroTermuli koeficientebi. romelTa cvlilebis naT-
lad warmodgenis mizniT, 70-wliani periodi gayofili iq-
na or 35-wlian periodebad erTmaneTTan SedarebisaTvis. 
pirveli periodi moicavs 1948-1982 wlebs, meore periodi 
- 1983-2017 ww. (ix. danarTi, cxrili 6.1.1). 
 cxrilis analizidan irkveva, rom kaxeTis regionSi, 
bolo 35 wlis manZilze (1983-2017 ww.), meore periodSi 
Semcirda susti tipis gvalvis SemTxvevaTa ricxvi 2-iT 
anu 6%-iT, pirvel periodTan SedarebiT (1948-2017 ww.). 
Tumca, meore periodSi gaizarda saSualo tipis gvalvis 
ricxvi 3-iT anu 9%, pirvel periodTan SedarebiT. meore 
periodSi sakmaod moimata Zlierma gvalvam, 8 SemTxveviT 
anu 23%, pirvel periodTan SedarebiT. qvemo qarTlis 
regionSi, meore periodis mixedviT, Zlieri tipis gvalva 
momatebulia 15 SemTxveviT, anu 43%, pirvel periodTan 
SedarebiT. samcxe-javaxeTis da mcxeTa-mTianeTis regio-
nebis mixedviT, meore periodSi Zlieri tipis gvalvebi 
daikvirveba - 3 SemTxveva, 9% da 5 SemTxveva, 14% Sesabami-
sad. rac Seexeba Sida qarTlis regions, Zlieri tipis 
gvalvebi meore periodSi Semcirebulia da daikvirveba 6 
SemTxveva, 17%.  
 saSualo tipis gvalvebi meore periodSi mniSvne-
lovnad momatebulia samcxe-javaxeTis da Sida qarTlis 
regionebSi (17 SemTxveva, 48% da 11 SemTxveva, 31% Sesaba-
misad). saSualo tipis gvalvebis mateba meore periodSi 
qvemo qarTlis regionSi Seadgens 6 SemTxvevas, 17%. yve-
laze mcire matebaa meore periodSi - 1 SemTxveva, 3% 
mcxeTa-mTianeTis regionSi. rac Seexeba susti tipis 
gvalvebs qvemo qarTlis regionSi pirvel periodTan Se-
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darebiT, meore periodSi mateba/kleba ar daikvirveba 
(ucvlelia). aRniSnuli susti tipis gvalvebis kleba (or-
ori SemTxveva, 6%) daikvirveba meore periodSi mcxeTa-
mTianeTis da Sida qarTlis regionebSi, xolo mateba (1 
SemTxveva, 3%) aRiniSneba samcxe-javaxeTis regionSi (ix. 
danarTi, cxrili 6.1.1). 
 klimatis globaluri daTbobis fonze (margvelaS-
vili g., ormocaZe g., 2014), aRmosavleT saqarTvelos ka-
xeTis regionis samxreT-aRmosavleTiT (sagarejo, de-
dofliswyaro, siRnaRi) da qvemo qarTlis regionSi, sa-
dac mimdinareobs gaudabnoebis procesebis gaaqtiureba, 
miwis resursebis aramdgradi gamoyenebisa da atmosfe-
ruli naleqebis Semcirebis gamo, SeiZleba realurad Se-
iqmnas gaudabnoebis saSiSroeba.  
 anTropogenur zemoqmedebas SeuZlia gamoiwvios ni-
adagis degradireba, rac aseve vlindeba eqstremaluri 
miwaTmoqmedebis pirobebSic (canava v., mamulaiSvili i., 
gabunia c., 2015), sadac mosavali damokidebulia niadagSi 
arsebul sakvebi elementebis maragsa da organul nivTie-
rebaze. 
 zemoaRniSnulidan gamomdinare, gvalvebis matebis 
(gaxSireba) tendencia ZiriTadad daikvirveba kaxeTis re-
gionis samxreT-aRmosavleTiT, samxreT-dasavleTiT da 
Crdilo-dasavleTiT mdinare alaznis marjvena mxares. 
mocemuli regionis maRalmTian teritoriaze (axmeta) mo-
cemul 70-wlian periodSi hTk <1.0-ze naklebi ar dafiqsi-
rebula, ris mixedviT SesaZlebeli iqneboda romelime 
tipis gvalvis gamovlena. gvalvebis mateba, aseve aRiniS-
neba mcxeTa-mTianeTis regionis SedarebiT dablobze. 
amave regionis maRalmTian teritoriaze (yazbegi) hTk 
<1.0-ze naklebi 0.8 (susti gvalva) dafiqsirebulia 1979 
wels, pirvel periodSi. 
 gvalvebis matebis tendencia daikvirveba, agreTve 
samcxe-javaxeTis regionis aRmosavleT teritoriis na-
wilze (mdinare mtkvris xeoba). mocemuli regionis ma-
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RalmTian teritoriaze, (faravani, 2100 m zR.donidan, ni-
nowmindis municipaliteti) meore periodSi dafiqsire-
bulia susti gvalvis matebis SemTxveva, xolo Zlieri ti-
pis gvalvis SemTxveva ar dafiqsirebula. gvalvis mateba 
aRiniSneba Sida qarTlis regionis md. mtkvris xeobis mim-
debared da nawilobriv regionis CrdiloeT teritoria-
ze. garda amisa, gvalvebis matebaa qvemo qarTlis regio-
nis mTian teritoriaze (dmanisi), sadac hTk <1.0-ze nak-
lebi 0.9 (susti tipis gvalva) dafiqsirebulia 2000 da 
2008 wlebSi, xolo 0.7 (saSualo tipis gvalva) dafiqsire-
bulia 2006 wels. maRalmTian teritoriaze (walka) hTk 
<1.0-ze naklebi 0.9 (susti tipis gvalva) dafiqsirebulia 
1962 da 2017 wlebSi, xolo 0.7 (saSualo tipis gvalva) - 
2006 wels. 
 Sida qarTlis regionis mTian da maRalmTian teri-
toriebze (java) hTk <1.0-ze naklebi 0.9 (susti tipis 
gvalva) dafiqsirebulia 5-jer, erTi - 0.7 (saSualo tipis 
gvalva) da erTi - 0.5 (Zlieri tipis gvalva). aqedan gamom-
dinare, iSviaTad aRiniSneba saSualo da Zlieri tipis 
gvalvebi (1-2-jer), radgan hTk-s monacemebis analizis mi-
xedviT, mTian da gansakuTrebiT maRalmTian teritori-
ebze misi maCveneblebi >1.0-ze metia TiTqmis yovel wels. 
aseT pirobebSi aorTqlebis balansi mcirea, amitom aR-
niSnuli tipis gvalvebis SemTxvevebi Zalze iSviaTadaa 
mosalodneli. maSasadame, zemoaRniSnuli tipis gvalve-
bis SemTxvevaTa ricxvi ZiriTadad momatebulia, gansa-
kuTrebiT saSualo da Zlieri tipis gvalvebi, rac udaod 
arasaxarbieloa regionebisaTvis. momavalSi maTi gaxan-
grZliveba SesaZlebelia negatiurad aisaxos mcenareeb-
ze, gansakuTrebiT aqtiuri vegetaciis periodSi (VI-VIII), 
gamoiwvios vegetaciis Sewyveta da fesvebidan xmoba, rac 
sabolood Seamcirebs mosavals. amitom, mocemul peri-
odSi (VI-VIII) atmosferuli naleqebis jamma (mm), Tu Sead-
gina 120-130 mm, rasac Seesabameba hTk <0.6-0.7 (saSualo 
tipis gvalva), maSin niadagis tenis uzrunvelyofis gare-
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Se Seferxdeba sasoflo-sameurneo kulturebis ganviTa-
reba da produqtiuloba. soflis meurneobis muSakebs, 
fermerebs da kerZo seqtoris miwaTmoqmedebs didi Za-
lisxmeva daWirdebaT agroteqnikiT gaTvaliswinebul re-
JimSi Caataron gvalvebis winaaRmdeg Sesabamisi RonisZi-
ebebi, sasoflo-sameurneo kulturebis ganviTarebisa da 
mosavlis SenarCunebisaTvis. 
 zemoaRniSnulidan gamomdinare, aRmosavleT regio-
nebSi gvalvebi metnaklebi sixSiriT ukanasknel wlebSi 
matulobs, rac Zlier amcirebs sasoflo-sameurneo kul-
turebis, gansakuTrebiT erTwliani marcvleuli da bos-
tneul-baRCeuli kulturebis mosavals. amitom saWiroa 
efeqturad iqnas gamoyenebuli gvalvebis winaaRmdeg 
brZolis RonisZiebebi. kerZod, gvalvebis sawinaaRmdego 
brZolis mniSvnelovan RonisZiebas warmoadgens tendag-
roviTi samuSaoTa sistemis ganxorcieleba, sadac SeiZ-
leba Catardes saSemodgomo kulturebis aRebisTanave 
niadagis aCeCva, rac niadags SeunarCunebs tens. aseve, yu-
radReba unda mieqces Tesvis optimalur vadebs, radgan 
igi iZleva saSualebas maqsimalurad iqnas gamoyenebuli 
niadagSi arsebuli teni, mcenareTa Tanabari aRmonacene-
bisa da normaluri bartyobisaTvis (c.samadaSvili, 2014). 
garda aRniSnulisa, globaluri daTbobis da misi negati-
uri gavlenis pirobebSi saWiroa seleqtiuri, gvalvagam-
Zle, mdgradi kulturebis danergva. am mimarTulebiT 
aSS-Si pirvelad daiTesa simindis kultura aTasobiT 
heqtarze, indoneziaSi daaregistrirda Saqris lerwamis 
kultura. mniSvnelovania agreTve, Tanamedrove agrobi-
oteqnologiebis efeqturad gamoyeneba biopreparatebis 
Seqmnis, narCenebis gadamuSavebis, niadagis nayofierebis 
aRdgenis TvalsazrisiTac (didebuliZe a., 2014). 
 globaluri daTboba sxva eqstremalur hidromete-
orologiur movlenebTan erTad xels uwyobs gvalvebis 
gaxSireba-gamkacrebas (TurmaniZe T., 2002). aRniSnulidan 
gamomdinare, saWiroa agroseqtoris muSakebma da ferme-
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rebma Seafason sxvadasxva tipis gvalvis moqmedeba da ma-
Ti ganmeoradobis albaToba yovel aT da met welSi. rac, 
saSualebas miscems maT miiRon informacia nebismieri ti-
pis gvalvis ganmeoradobaze da imoqmedon mosalodneli 
tipis gvalvis winaaRmdeg Sesabamisi RonisZiebebis gata-
rebiT. amisaTvis, zemoaRniSnuli meteorologiuri dak-
virvebaTa monacemebidan (1948-2017 ww.) gamoTvlili hid-
roTermuli koeficientebis safuZvelze, Sedgenili iqna 
mocemuli tipis gvalvebis da tenis aorTqlebis balansis 
ganmeoradobis gansazRvris nomograma (naxazi 6.1.1). 

 

 
 

nax. 6.1.1 hidroTermuli koeficientebis gansazRvris  
                  nomograma (__ hTk >1.0; hTk - - - <1.0) 
 

 nomogramaze 6.1.1 Sesabamisi regionis saSualo hid-
roTermuli koeficinetis mixedviT (ix. danarTi, cxrili 
6.1.1) SesaZlebelia sxvadasxva tipis gvalvis da tenis 
aorTqlebis balansis gansazRvra (cxrili 6.1.2). 
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cxr. 6.1.2 sxvadasxva tipis gvalvebi da aorTqlebis balansi 
hTk-s mixedviT, damokidebuli 10°C-is zeviT temperaturis 
da atmosferuli naleqebis jamebze (mm) (VI-VIII), aRmos. 

         saqarTvelos teritoriaze (kaxeTis regionis magaliTze) 
 

susti <0.8-0.9 saSualo <0.6-0.7 
Zlieri <0.4-0.5 da 

naklebi 

T 2059 P 173 T 2074 P 139 T 2114 P 89 
tenis aorTqlebis sxvadasxva tipis balansi 

mcire teni 

>1.1-1.3 

saS. teni 

>1.4-1.6 

zomieri teni 

>1.7-1.9 

Warbi teni 

>2.0 da meti 

T 
2014 

P 
241 

T 
1981 

P 
290 

T 
1956 

P 
344 

T 
1921 

P 
443 

 

  cxrili Sedgenilia analogiurad, 70-wliani perio-
dis or 35-wlian periodebad gayofiT, sadac mocmul pe-
riodebSi gansazRvrulia hidroTermuli koeficientebi, 
Sesabamisi aqtiur temperaturaTa da atmosferuli nale-
qebis jamebidan. cxrilis monacemebi iZleva aseve, sxva-
dasxva tipis gvalvis da tenis aorTqlebis balansis 
prognozis dazustebis saSualebas. magaliTad, gavigoT 
ramdenjer ganmeordeba yovel aT welSi Zlieri tipis 
gvalva qvemo qarTlis regionis gardabnis municipalite-
tis teritoriaze. gansazRvrisas saWiroa aRniSnuli ti-
pis gvalvebis da tenis aorTqlebis balansis saSualo 
maCveneblebze informacia. hTk-s mixedviT cxrilSi 6.1.1 
vpoulobT saSualoebs 0.5 da 1.2, Sesabamisad. naxazi 6.1.1-
ze gardabnis municipalitetis gvalvis saSualo maCvene-
belsa (ix. danarTi, cxrili 6.1.1, hTk 0.5) da Zlieri tipis 
gvalvas (cxrili 6.1.2, hTk 0.4) Soris dadgindeba sxvaoba -
0.1. am ukanasknels naxazis abscisTa RerZidan marcxniv, 
sadac aRniSnulia -0.1 aRimarTeba swori xazi wyvetili 
mrudis gadakveTamde, romelsac gadakveTis wertilSi Se-
esabameba naxazze aRniSnuli 30%. rac niSnavs saZiebeli, 
Zlieri tipis gvalvis ganmeoradobas 30%-iT anu igi gan-
meordeba 3-jer yovel aT welSi. analogiurad ganisaz-
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Rvreba sxva tipis gvalvebi da tenis aorTqlebis balan-
sis ganmeoradoba.  
 SeniSvna: Tu gradaciidan, cxrili 6.1.2, hTk 0.4-0.5 
aRebuli iqneba 0.5 Secdoma ar iqneba, radgan hTk-s <0.4-
0.5 dasaSvebi cdomileba 7-10% farglebSia. 
 
 

6.2 sxvadasxva tipis gvalvis prognozi 
 

 saqarTvelos aRmosavleTiT gvalvebi sxvadasxva 
simZafriT TiTqmis yvela regionSi daikvirveba, romelic 
zogjer did zarals ayenebs soflis meurneobas. igi 60-
70% da metiT amcirebs mosavals. aqedan gamomdinare, 
TiTqmis yovel wels aucilebelia mcenareebis qveS niada-
gis xelovnuri morwyva (2-3-jer da metad), an misi zedapi-
ris kultivacia-gafxviereba. garda imisa, rom niadagis 
gafxviereba amcirebs wylis aorTqlebs, igi qmnis koSto-
van struqturas (SafaqiZe e., qvarcxava m., 2014), romelic 
xelsayrelia savegetacio periodSi mcenareTa biologi-
uri procesebis normaluri warmarTvisaTvis.  
  zemoaRniSnulTan dakavSirebiT, saWiroa soflis 
meurneobis specialistebma, fermerebma winaswar icod-
nen mosalodneli gvalvebis Sesaxeb, raTa momzadebuli 
Sexvdnen mosalodnel gamowvevebs. 
 unda aRiniSnos, rom gvalvis prognozireba sakmaod 
rTuli procesia. miuxedavad amisa SevecadeT gvepovna 
gvalvis pirveladi, sawyisi ,,indikatori’’ (maxasiaTebe-
li), romelic agroklimaturi maxasiaTeblebidan damoki-
debuli iqneboda im ZiriTad maxasiaTebelze, romlis 
prognozirebas SevZlebdiT (sakiTxi detalurad ganixi-
leba qvemoT). 
 meteorologiuri TvalsazrisiT, gvalvis fizikur 
arss mecnier-mkvlevarebi TiTqmis erTmniSvnelovnad 
ganmartaven. kerZod, profesori kaminski gvalvis krite-
riumad haeris maqsimaluri temperaturis matebas, Se-
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fardebiT tenianobas ara umetes 40% (13 saaTisaTvis) da 
mis Semdgom Semcirebas, absoluturi tenianobis mcire 
farglebSi meryeobas da Rrublianobis naklebobas miiC-
nevs. k.kelenjeriZis mixedviT (kelenjeriZe k., jiqia e., 

mgelaZe T., 1964), tenianobis deficitiT (d=E-e) SesaZle-
belia gvalvianobis dadgena, sadac daaxloebiT 20 mm-mde 

Tanabari tenianobis deficiti (d) gvalvis mauwyebelia, 
xolo 20 mm-ze maRali (24 mm da meti), haeris temperatura 

30°C da meti xorSakis. grZelvadiani prognozebis fuZem-
debelma b.multanovskim daamtkica, rom gvalvebi umTav-
resad mosalodnelia maRali atmosferuli wnevis (anti-
ciklonis) pirobebSi. am ukanasknelis gvalvis movlenis 
pirobas iziarebs profesori rubenSteini da amasTan er-
Tad miuTiTebs, rom zafxulSi gvalvis dawyeba da ganvi-
Tareba damokidebulia mzis sxivebiT dedamiwis zedapi-
ris intensiur gaTbobaze. 
 soflis meurneobis TvalsazrisiT, gvalvianobis 
dawyeba SeiZleba gamovlenili iqnas profesor g.seliani-
novis hidroTermuli koeficientiT, romelsac Semdegi 
saxe aqvs: 
 

K = 
10:t
p




 

 
sadac K - hidroTermuli koeficientia anu tenis balan-

si; p - atmosferuli naleqebis jami (mm); t - haeris tem-

peraturis jami, xolo gantolebis mniSvnelSi t:10 aRniS-
navs aorTqlebuli wylis raodenobas (mm). e.i. hidroTer-
muli koeficienti niSnavs atmosferuli naleqebis Se-
fardebas aorTqlebasTan, rac kargad axasiaTebs teri-
toriis teniT uzrunvelyofas. maSasadame, mosuli nale-

qebis jami aorTqlebuli wylis raodenobis (t:10) tolia. 

ase, magaliTad, dauSvaT mocemul periodSi movida p=50 
mm atmosferuli naleqi da imave periodSi aorTqlda, ro-



 115 

ca aqtiuri temperaturis jami Seadgenda 500°C, e.i. t 
500°C=50 mm. gantolebaSi CasmiT K=50:50=1.0, rac agrono-

miuli TvalsazrisiT gvalvis maCvenebelia. Tu K=<1.0-ze 
naklebs gvalva saxezea, xolo K=<0.5-ze naklebi mZafr 
gvalvaze mianiSnebs. 
 agroklimaturi TvalsazrisiT, gvalvis warmoqmnis 
mizezi CrdiloeTidan an Crdilo dasavleTidan haeris 
masebis SemoWraa anticiklonis saxiT. romelic xasiaTa-
deba haeris maRali gamWirvalobiT, maRali tenianobis 
deficitiT, mcire SefardebiTi tenianobiT (40% da nak-
lebi), sadac yalibdeba mowmendili, mSrali amindi. aseT 
pirobebSi intensiurad moqmedebs mzis radiacia da Tbeba 

miwispira haeris fena 30°C-mde da metad. yovelive amisa, 
savegetacio periodSi temperaturis xangrZlivi mateba, 
mravalwliur saSualo temperaturasTan SedarebiT mia-

niSnebs gvalvianobaze (melaZe g., gogliZe e., 1991).  

 gvalva ganixileba Tavisi intensiurobiT (simZaf-
riT) calkeuli sasoflo-sameurneo kulturebis mimarT, 
radgan isini erTmaneTisagan gansxvavdebian gvalvagam-
ZleobiT. amasTan dakavSirebiT, mogvyavs g.selianinovis 
da sxvaTa mier (g.melaZe) dadgenili tenis minimaluri 
(kritikuli) balansis sidideebi, romelic gansazRvru-
lia hidroTermuli koeficientebis mixedviT, zogierTi 
sasoflo-sameurneo kulturisaTvis. savegetacio peri-
odSi aseTebia: saSemodgomo xorbali, simindi, bamba, mze-
sumzira - 0.5, broweuli, gargari, Werami, komSi, muSmula, 
aqtinidia (kivi), feixoa - 0.4, vazi, keTilSobili dafna, 
rwyavi - 0.3, leRvi - 0.2, Cai - 1.3, mandarini, forToxali, 
greipfruti, limoni - 1.5. 
 unda aRiniSnos, rom savegetacio periodSi mocemu-
li kulturebi sust, xanmokle gvalvebs itanen. magram, 
roca hidroTermuli koeficienti ecema, aRniSnuli Sesa-
bamisi hidroTermul koeficientebamde (kritikulamde) 
aucilebelia maTi xelovnuri morwyva, an niadagis zeda-
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piris kultivacia, winaaRmdeg SemTxvevaSi isini daiRupe-
bian. 
 savegetacio periodSi, gansakuTrebiT mcenareTa aq-
tiuri vegetaciis, zafxulis cxel periodSi (VI-VII-VIII), 
roca aqtiuri temperaturis jami imatebs, ufro intensi-
urad mimdinareobs mosuli atmosferuli naleqebidan 
aorTqleba da hidroTermuli koeficientis Semcireba. 
aRniSnulis gamo mcenareebs mokle droSi eqmnebaT tenis 
deficiti, ris Sedegad gvalvis SemTxveva gardaualia. 
 Cvens amocanas warmoadgenda hidroTermuli koefi-
cientebis gansazRvra da sxvadasxva tipis gvalvebis 
prognozireba. amisaTvis, zemoaRniSnuli periodis (VI-

VIII) aqtiur temperaturaTa (>10°C) da atmosferuli na-
leqebis (mm) jamebi dakavSirebuli iqna hidroTermul ko-
eficientebTan (naxazi 6.2.1). sadac miRebuli iqna maRali 

korelaciuri damokidebuleba R=0.98.  
 

 
 

nax. 6.2.1 hTk-s damokidebuleba aqtiuri temperaturis (>100C)  
da atmosferuli naleqebis (mm) jamebze (1983-2017ww.,  

            VI-VIII periodSi)  
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 am saimedo damokidebulebidan gamomdinare, Sed-
genilia hidroTermuli koeficientis gansazRvris gan-
toleba: 

U=-0.00012*T+0.0051*P+0.1824 (1) 
 
gantolebaSi - U aris hidroTermuli koeficienti, VI-VIII 

periodSi; T - aqtiuri temperaturis jami 100C-is zeviT 
gadasvlis TariRidan 60 dRis gasvlis Semdeg VI-VIII peri-

odSi; P - atmosferuli naleqebis jami (mm), imave period-
Si. gantolebis dasaSvebi cdomileba (e.i. hidroTermuli 

koeficientis ganszRvris) Seadgens Su±0.0904 anu 0.1. 
 mocemuli gantoleba (1) gamoiyeneba gvalvis tipis 
dadgenisaTvis. rac Seexeba, sxvadasxva tipis gvalvis 
prognozirebas, amisaTvis mizanSewonilia aqtiur tempe-
raturaTa jamis saprognozo meTodis SemuSaveba, naSrom-

Si (Давитая Ф.Ф., 1964) mocemuli meTodis analogiurad, 
romelic gamoyenebuli iqna zafxulis periodSi (VI-VIII) 
sxvadasxva tipis gvalvis saprognozod. aqedan gamomdi-
nare, Cvens sinamdvileSi kaxeTis regionis teritoriis 
magaliTze (Telavi, gurjaani), agrometeorologiaSi mi-
Rebuli matematikuri statistikis meTodis gamoyenebiT 

(Уланова Е.С., 1964), temperaturis 100C-is zeviT dadgomis 
TariRsa da am TariRidan 60 dRis, anu ori Tvis gasvlis 
Semdeg temperaturis jams Soris kavSiris damyarebiT, ga-
movlenili iqna korelaciuri damokidebuleba. am damo-
kidebulebis naTlad warmodgenis mizniT Sedgenili iqna 
yvela regionis municipalitetisaTvis (sadac ZiriTad 
gaxSirebulia gvalvebi) naxazebi 6.2.2, 6.2.3, Sesabamisi 
regresiis gantolebebiT, cxrili 6.2.1. 
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nax. 6.2.2 gazafxulze temperaturis 10°C-is zeviT gadasvlis  

TariRsa da am TariRidan ori Tvis gasvlis Semdeg  
         temperaturis jams (>10°C) Soris kavSiri (VI_VIII periodSi) 
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nax. 6.2.3 gazafxulze temperaturis 10°C-is zeviT gadasvlis 

TariRsa da am TariRidan ori Tvis gasvlis Semdeg  
           temperaturis jams (>10°C) Soris kavSiri (VI-VIII periodSi) 
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 naxazebze temperaturis jamebis (>10°C) msvlelobis 
dinamika TiTqmis erTnairia. kargad Cans damokidebuleba 
gazafxulze haeris dReRamuri saSualo temperaturis 

10°C-is zeviT gadasvlis TariRsa da ori Tvis gasvlis 

Semdeg aqtiuri temperaturis jams (>10°C) Soris kavSiri, 
VI-VIII periodSi. ase, magaliTad, gazafxulze rac ufro 

adre iwyeba temperaturis 10°C-is zeviT gadasvlis Tari-
Ri, miT ufro metia aqtiuri temperaturis jami da piri-

qiT. gazafxulze 10°C-is zeviT gvian gadasvlis TariRi 
gviCvenebs temperaturis jamis naklebad dagrovebas. 
 
cxr. 6.2.1 aqtiuri temperaturis jamis 10°C-is zeviT gadasvlis 

TariRidan ori Tvis gasvlis Semdeg temperaturis jamis 
(>10°C) saprognozo gantolebebi sxvadasxva tipis  

            gvalvis prognozisaTvis (VI-VIII) 
 

regioni, 
municipali 

teti 

regresiis  
gantoleba 

T 

korelaciis 
koeficienti 

r 

gantolebis 
dasaSvebi 

cdomileba 
Su± 

kaxeTi, 
Telavi  
gurjaani 

 
=-23.859*n+3508.208 
=-21.292*n+3399.42 

 
0.88 
0.85 

 
93  (2) 
91  (3) 

mcxeTa- 
mTianeTi, 
mcxeTa 

 
=-25.12*n+3651.91 

 
0.88 82  (4) 

samcxe- 
javaxeTi, 
axalcixe 

 
=-24.174*n+3450.15 

 
0.90 88  (5) 

qvemo  
qarTli, 
gardabani 
bolnisi 

 
 

=-25.48*n+3739.24 
=-27.112*n+3747.18 

 
 

0.91 
0.86 

 
 

102  (6) 
102  (7) 

Sida  
qarTli, 
gori 
cxinvali 

 
 

=-25.463*n+3646.38 
=-27.82*n+3698.47 

 
 

0.82 
0.76 

 
 

98  (8)  
143 (9) 
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 cxrili 6.2.1-is gantolebebSi T aris aqtiur tem-

peraturaTa jami 10°C-is zeviT temperaturis gadasvlis 

TariRidan ori Tvis gasvlis Semdeg VI-VIII periodSi; n - 
dReTa ricxvi 1 Tebervlidan temperaturis 10°C-is ze-
viT gadasvlis TariRamde. mocemuli gantolebebi gamoi-
yeneba nebismieri tipis gvalvis saprognozod. 
 prognozis Sedgenis wesi: dauSvaT, kaxeTis regionis 
teritoriaze, 2020 wels saprognozo gantolebidan (3) 
gamomdinare, gurjaanis meteorologiuri sadguris dak-
virvebaTa monacemebis mixedviT, dadginda TariRi (6.IV, 
naSromis SesavalSi mocemuli gantolebiT). romelic ga-
daiTvleba 1 Tebervlidan aRniSnul TariRamde (6.IV) da 
miiReba 65 dReTa ricxvi. igi Caismeva gurjaanisaTvis mo-

cemul gantolebaSi (3) n-is nacvlad, sadac maTematikuri 

gaangariSebiT miiReba 2020°C temperaturis jami. es 
prognozirebuli temperaturis jami unda Sedardes sxva-
dasxva tipis gvalvis maxasiaTebel temperaturis jamTan 
(cxrili 6.1.2). igi romeli tipis gvalvasac (hTk) daem-

Txveva da sxvaoba maT Soris 50°C-mde aRmoCndeba, is iqne-
ba mocemul wels mosalodneli tipis gvalva. Tu igi aR-
moCnda susti tipis gvalva, am ukanasknelis dazustebi-
saTvis gamoiyeneba saprognozo temperaturis jami 

(2020°C) da mocemuli tipis gvalvis maxasiaTebeli atmos-
feruli naleqebis jami (cxrili 6.1.2). maTi, rogorc pre-
diqtorebis (maxasiaTeblebis) hidroTermuli koefici-
entis gansazRvris gantolebaSi (1) CasmiT, miiReba mosa-
lodneli susti tipis gvalvis maxasiaTebeli hidroTer-
muli koeficienti 0.82 anu 0.8, romelic aCvenebs aRniSnu-
li tipis mosalodnel gvalvas. prognozi Sedgeba apri-
lis an maisis     pirvel pentadebSi, misi winaswaroba or 
Tvemdea. sxvadasxva tipis gvalvebis agrometeorologi-
uri prognozireba mniSvnelovania agroseqtoris specia-
listebisaTvis da fermerebisaTvis. informacia mosa-
lodneli prognozis Sesaxeb xels Seuwyobs maT winaswar 
momzadebaSi gvalvebiT gamowveuli negatiuri Sedegebis 
dasaZlevad (melaZe g., melaZe m., 2016). 
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Tavi VII 

 

sasursaTo kulturebis mowyvladoba 

(mgrZnobiaroba) da maTi Tesvisa da rgvis 

optimaluri vadebi klimatis Tanamedrove 

cvlilebis pirobebSi 

 

7.1 saSemodgomo da sagazafxulo 
xorbleuli kulturebis mowyvladoba 

 
 klimatis globaluri cvlilebiT gamowveuli tem-
peraturis matebis tendencia aucileblad gasaTvaliswi-
nebelia, radgan SesaZlebelia 4-5 aTeuli wlis Semdeg at-
mosferos miwispira haeris wliurma saSualo temperatu-

ram moimatos 2°C da metiT. amitom saWiroa imis codna, 
Tu rogor zemoqmedebas moaxdens aRniSnuli temperatu-
ra sasursaTo saSemodgomo da sagazafxulo xorblis, qe-
ris, Wvavis da sxva kulturebis fenologiuri fazebis 
(yvaviloba da sxva) ganiviTarebis mowyvladobaze (melaZe 
g., melaZe m., 2014). 
 mocemuli kulturebis fenologiuri fazebis ganvi-
Tarebidan ZiriTadia yvavilobis faza, radgan mis norma-
lur ganviTarebazea damokidebuli mosavali. im SemTxve-
vaSi, Tu yvavilobis fazis periodSi dReRamuri haeris 

saSualo temperatura 20°C da metia normalurad ar mim-
dinareobs yvavilebis damtverianebis (ganayofiereba) 
procesi. am fazaSi igi mowyvladia aRniSnul temperatu-
raze, ris Sedegad xorbleuli kulturebis TavTavebi 
(20-30% da meti) rCebian daumtveravebi (gaunayofierebe-
li) da marcvlebi gamodis fSute, rac mosavalze Zalian 
negatiurad aisaxeba. 
 Cveni mizania globaluri daTbobis pirobebSi dad-
gindes mocemuli sasoflo-sameurneo kulturebis yvavi-
lobis faza, ramdenad emTxveva dReRamuri haeris saSua-

lo temperaturis 20°C-iani periodis dadgomas. amisaT-
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vis, saSemodgomo da sagazafxulo kulturebis warmoebis 

scenarisaTvis gaTvaliswinebulia temperaturis 2°C-iT 
mateba saqarTvelos aRmosavleT teritoriisaTvis. tem-

peraturis 2°C-iT mateba ganpirobebulia saqarTvelos 
aRmosavleT teritoriaze temperaturis meti matebis 
tendenciiT. 

 mocemuli momavlis scenari, temperaturis 2°C-iT 

mateba gamoTvlilia RegCM-4 regionuli klimaturi mo-
deliT da momavlis socialur-ekonomikuri ganviTarebis 

(2020-2050 ww.) A1 scenariT. romlis mixedviT Sesrulebu-
lia klimatis cvlilebis CarCo-konvenciisaTvis saqar-

Tvelos mesame erovnuli Setyobineba (The Second Nacional 
Communication Climate Change of Georgia, 2009). aseve, gamoyene-
bulia saqarTvelos aRmosavleT teritoriaze arsebuli 
meteorologiur sadgurebze Catarebuli mravalwliuri 

dakvirvebaTa monacemebi (Справочник по климату СССР, 
1967). kerZod, haeris saSualo dReRamuri temperature-

bis 20°C-is zeviT gadasvlis TariRebi da scenari, tempe-

raturis 2°C-iT matebisas, aRniSnuli monacemebi dakavSi-
rebuli iqna zR.donidan simaRleebTan da damuSavda ma-
Tematikuri statistikis meTodiT, sadac gamovlinda 
mWidro korelaciuri kavSirebi. saqarTvelos aRmosav-

leTisaTvis (mimdinare) r=0.89, scenariT temperaturis 

2°C-iT matebisas r=0.91 (naxazi 7.1.1). 
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__ sabaziso (mimdinare) 

- - - - scenari, 2°C-iT matebisas 

                     

nax. 7.1.1 haeris dReRamuri saSualo temperaturis 20ºC-ze  
                  gadasvlis TariRis (x) dadgomasa da zR.donidan  
                  simaRles (h) Soris kavSiri  
 
 naxazze 7.1.1 kargad Cans mWidro korelaciuri da-

mokidebuleba, sadac scenariT, temperaturis 2°C-iT ma-

tebisas, haeris saSualo dReRamuri temperatura 20°C 
daaxloebiT aTi dRiT adre daikvirveba sabazisosTan 
(mimdinare) SedarebiT. aRniSnuli korelaciuri damoki-
debulebidan gamomdinare, Sedgenilia regresiis ganto-

lebebi haeris saSualo dReRamuri temperaturis 20°C-ze 
gadasvlis TariRebis gansazRvrisaTvis: 
 

U=0.0291*h+75.4 (1),  
saqarTvelos aRmosavleT teritoriisaTvis (sabaziso); 
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U=0.0305*h+67.1 (2),  
scenari, temperaturis 2°C-iT matebisas. 

 

gantolebebSi U aris haeris saSualo dReRamuri   tempe-

raturis 20°C-ze gadasvlis TariRi 1 aprilidan, anu dRe-

Ta ricxvi 1 aprilidan temperaturis 20°C-ze gadasvlis 

TariRamde; h - zR.donidan simaRle (m). 
 gantolebiT sargeblobis wesi: ganvixiloT sagazaf-
xulo xorblis mwarmoebel qvemo qarTlis regionSi 
zR.donidan 600 m simaRleze, scenaris mixedviT tempera-

turis 2°C-iT matebisas, rodis dadgeba haeris saSualo 

dReRamuri temperatura 20°C. amisaTvis, Sesabamis ganto-

lebaSi (2) h-is nacvlad Caismeva zR.donidan mocemuli si-
maRle, 600 m da saTanado matematikuri moqmedebiT miiRe-

ba 85 dReTa ricxvi, 1 aprilidan temperaturis 20°C-ze 
gadasvlis TariRamde. miRebuli ricxvi (85) gadaiTvleba 

1 aprilidan da temperaturis 20°C-ze gadasvlis TariRis 
dadgoma iqneba 24 ivnisi. 
 unda aRiniSnos, rom saSemodgomo da sagazafxulo 
xorbleuli kulturebis yvavilobis dawyebis procesi 
ramdenadme gansxvavebulia zR.donidan simaRleebis mi-
xedviT. magaliTad, saSemodgomo xorbleuli kulture-
bis yvaviloba mimdinareobs zR.donidan 300 m simaRlidan 
800 m simaRlemde, saSualod 30 maisidan 10 ivnisamde, 800 
m-dan 1300 m simaRlemde 25 ivnisis CaTvliT, xolo 1300 m-
dan 1800 m-mde da zeviT 15 ivlisamde (cxrili 7.1.1). 
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cxr. 7.1.1 saSemodgomo da sagazafxulo xorbleuli  
         kulturebis yvavilobis fazebis da haeris saSualo dRe-

Ramuri temperaturis 20°C-ze gadasvlis TariRebi      
 

 
kultura 

zRvis 
donidan 
simaRle  

(m) 

yvavilobis 
faza 

mimdinare 
(sabaziso) 

scenari, 
2°C-iT 
mateba 

300 30.V 23.VI 15.VI 

800 10.VI 8.VII 30.VI 

1300 25.VI 22.VII 16.VII 

 

saSemodgomo 

xorbleuli 

1800 15.VII   

300 20.V 23.VI 15.VI 

800 10.VII 8.VII 30.VI 

1300 25.VII 22.VII 16.VII 

 

sagazafxulo 

xorbleuli 

1800 5.VIII   

 

    cxrilis analizidan gamomdinare, zR.donidan 1300 m si-
maRlemde saSemodgomo xorbleuli kulturebis yvavi-
lobas miTiTebul vadebSi ar emuqreba haeris saSualo 

temperaturis 20°C da metis uaryofiTi gavlena. radgan 

es ukanaskneli temperatura (20°C) daikvirveba yvavilo-
bis fazis damTavrebis Semdeg. xolo 1300 m simaRlis ze-

viT haeris saSualo dReRamuri temperatura 20°C da meti 
faqtiurad ar aRiniSneba. rac Seexeba sagazafxulo xor-
bleul kulturebs (sagazafxulo xorbali, qeri, Wvavi, 
Svria) yvavilobis faza mocemuli simaRleebis Sesabami-
sad, aReniSnebaT 20-30 dRiT gvian saSemodgomo xorble-
ul kulturebTan SedarebiT. magaliTad, mcxeTa-mTiane-
Tis regionSi sagazafxulo xorblis yvavilobis faza 
zR.donidan 1300 m simaRleze mosalodnelia saSualod 25 
ivlisisaTvis. maSin, roca globaluri daTbobis pirobeb-

Si scenariT, temperaturis 2°C-iT matebisas, haeris saSu-

alo dReRamuri temperaturis 20°C-ze gadasvlis perio-
di (Sesabamisi gantolebebiT gaangariSebisas) yvavilobis 

fazamde, scenariT, daaxloebiT temperaturis 2°C-iT ma-
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tebisas aT dRemde adre iwyeba, xolo sabaziso TiTqmis 
emTxveva yvavilobis fazas (cxrili 7.1.1). maSasadame, mo-
cemuli kulturebis yvavilobis faza, Tu aRmoCndeba 

20°C da meti temperaturis pirobebSi da es periodi ga-
xangrZlivdeba 8-10 dRemde, SeiZleba araxelsayreli aR-
moCndes yvavilebis damtvervisaTvis. aseT pirobebSi 
soflis meurneobis specialistebma da fermerebma unda 
gaiTvaliswinon aRniSnuli negatiuri zemoqmedeba da 
mcenareebi yvavilobis fazaSi uzrunvelyon niadagis te-
niT (morwyva, kultivacia da sxva). aRniSnuli RonisZiebe-
bis Catareba Seasustebs miTiTebuli temperaturis uar-
yofiT zemoqmedebas yvavilebis damtverianeba-ganayofi-
erebaze da xorbleulis yvaviloba normalur pirobebSi 
dasruldeba. 
 
 

7.2 sasursaTo kulturebis (saSemodgomo xorbali, 
mzesumzira) Tesvisa da kartofilis rgvis  

optimaluri vadebis dadgena 
 

 klimatis globaluri cvlilebis gavlenam, tempera-

turis 2°C-iT matebisas ar aris gamoricxuli 3-4 aTeuli 
wlis Semdeg aSkara gavlena iqonios gansakuTrebiT sa-
soflo-sameurneo kulturebis zrda-ganviTarebaze, ag-
roteqnikuri RonisZiebebis Catarebis vadebze (gazaf-
xulze gadargva, Tesva da sxva). aqedan gamomdinare, wi-
naswar unda iqnas dadgenili sasursaTo kulturebis (sa-
Semodgomo xorbali, mzesumzira, kartofili) aRniSnuli 
RonisZiebaTa Catarebis optimaluri vadebi. 
 mocemuli kulturebis ganviTareba da mosavlis 
formireba ZiriTadad damokidebulia agrometeorolo-
giur faqtorebze. magaliTad, saSemodgomo xorblis 
normalur gamozamTrebas uTovlo zamTris pirobebSi ha-
erisa da niadagis dabalma temperaturebma zogjer SeiZ-
leba problema Seuqmnas. miwiszeda nawilebis dazianebis 
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kritikuli zRvaria -15, -16°C temperaturebi, amitom mce-
nare zamTrisaTvis   Semodgomaze unda gamoiwrTos. igi 
vizualurad unda akmayofilebdes gamozamTrebis piro-
bebs. Tu mcenares aqvs 4-6 zrdadasrulebuli foToli da 

sakmaod dabuCqulia, dauzianeblad gauZlebs -13, -14°C 
temperaturebs. igi normalurad gamoizamTrebs da piri-
qiT. maSasadame, Semodgomaze mcenareTa naTesebi Tu ar 
aris ise ganviTarebuli, rogorc aRiniSna, an niadagSi 
araoptimalur vadaSi adrea CaTesili da metad ganviTa-
rebulia (9-10 foToli aqvs) aseT mdgomareobaSi zamTris 
yinvebisadmi isini aramdgradia da iolad eqvemdebarebian 
dazianebas, romlis Sedegad mosavali mcirdeba (1.0-1.5 
tona da metiT ha-ze). aranakleb gavlenas axdens mosaval-
ze gviani Tesvac, radgan mcenareebi ver aswreben zamTri-
sadmi saTanadod ganviTarebas, gamowrTobas da zamTris 
sezonSi Sedian sustad ganviTarebuli, amitomac   arada-
makmayofileblad izamTreben (naTesebi ganicdian gameC-
xerebas da dakninebas, vegetaciis periodSi CamorCebian 
zrdaSi) da ar iZlevian sasurvel mosavals. aqedan gamom-
dinare, Semodgomaze saSemodgomo xorblis kulturis 
optimaluri Tesvis vadebis dadgenas prioritetuli 
mniSvneloba aqvs gamozamTrebisa da garantirebuli mo-
savlis miRebisaTvis (melaZe g., melaZe m., 2015; gugava e., 
melaZe g., 2015).  
 mosavlis uzrunvelyofisaTvis, aseve mniSvnelova-
nia mzesumziras kulturis optimaluri Tesvisa da kar-
tofilis rgvis vadebis dadgena. romelTa araoptimalur 
vadebSi Tesvisa da rgvisas mcirdeba mzesumziras da kar-
tofilis mosavali 0.4-0.5, 1.5-1.6 t/ha da meti (Sesabami-
sad). begqondara Zvirfasi sanelebeli eTerzeTovani mce-
narea (kaWarava T., 2014), 50 sm-mde simaRlis, momwvano-mo-
vercxlisfero foTlebiT. gamoiyeneba saneleblad gam-
Srali saxiT. mas, rogorc Zvirfas sakazms umateben sala-
Tebs, bostneul, xorcian da Tevzian kerZebs da sxva. beg-
qondarisaTvis udidesi mniSvneloba aqvs Tesvisa da ga-
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dargvis vadebs, radgan aRniSnuli vadebis dacvisas war-
moqmnis met eTerzeTebs. Semodgomaze daTesili an ga-
darguli mcenareebi xvdebian Tbil tenian pirobebSi da 
kargad viTardebian. zamTris mosvenebiT mdgomareobidan 
gamosvlis Semdeg, gazafxulze iwyeben vegetacias da ma-
Rali produqtiulobiT xasiaTdebian.   
 saqarTvelos teritoriaze saSemodgomo xorblis 
Tesvis vadebze dakvirvebaTa masalebis analizisa da da-

muSavebis safuZvelze (Меладзе Г.Г.,1991; melaZe g., melaZe 

m., 2010), Semodgomaze Tesva ZiriTadad warmoebs niadagis 
5 sm siRrmeSi, haeris saSualo dReRamuri temperatauris 

15°C-is qvemoT gadasvlis TariRis dadgomisas. es perio-
di municipalitetebis mixedviT sakmaod xangrZlivia da 
meryeobs 25-45 dRemde. haeris temperaturis qvemoT ga-
dasvlis TariRebis dadgoma Sedarebuli iqna niadagis 5 
sm siRrmeze Teslebis CaTesvis temperaturasTan 

(Справочник по климату СССР. Температура воздуха и почвы, 

1967), sadac miTiTebuli niadagis siRrmis (5 sm) tempera-

tura 2°C-ze meti aRmoCnda haeris temperaturasTan Se-
darebiT. aqedan daskvna: niadagis 5 sm siRrmeSi tempera-

tura (15°C+2°C=17°C) 17°C-mde daikvirveba, rac sruliad 
uzrunvelyofs Teslebis gaRivebas, maT erTdroulad 
aRmocenebas da miwiszeda nawilebis normalur ganviTa-

rebas. gazafxulze, daaxloebiT igive temperaturiT, 2°C 
da odnav metiT aRiniSneba niadagSi temperaturis 5°C-is 
zeviT TariRis dadgomisas. romlis dros gazafxulze 
mzesumziras da kartofilis kulturis niadagSi (7-9 sm) 

Tesvisa da rgvisas (Sesabamisad) temperatura 7°C-mde da-
ikvirveba, rac normaluria mzesumzirasa da kartofilis 
niadagidan erTdroulad aRmocenebisa da ganviTarebi-
saTvis. maSasadame, Semodgomaze haeris saSualo dReRa-

muri temperaturis 15°C-is qvemoT da gazafxulze 5°C-is 
zeviT TariRis dadgenidan (gansazRvridan) agroseqto-
ris specialistebs, fermerebs da kerZo seqtoris meur-
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neebs (miwaTmoqmedebs) SeuZliaT optimalur vadebSi Caa-
taron mocemuli kulturebis Tesva da rgva. 
 zemoaRniSnuli saSemodgomo xorblis, mzesumzira-
sa da kartofilis kulturebis niadagSi Tesvisa da rgvis 
optimaluri vadebis dadgenis scenarisaTvis, gaTvalis-

winebulia haeris temperaturis mateba 2°C-iT saqarTve-
los aRmosavleT regionebSi, sadac SeiniSneba tempera-
turis meti matebis tendencia saqarTvelos dasavleT 
regionebTan SedarebiT. amasTan dakavSirebiT, gamoyene-

bulia RegCM-4 regionuli klimaturi modeli da momav-
lis (2020-2050 ww.) socialur-ekonomikuri ganviTarebis 

scenari A1. aseve, gamoyenebulia garemos erovnuli saa-
gentos meteorologiur dakvirvebaTa monacemebi regio-
nebis Sesabamisi zonebis mixedviT. sadac, gamoTvlilia 1 

Tebervlidan haeris temperaturis 5°C-is zeviT da 1 ag-

vistodan 15°C-is qvemoT dadgomis TariRebi (dReebi) da 
dakavSirebulia mocemuli kulturebis mwarmoebel muni-
cipalitetebTan, zR.donidan simaRleebis mixedviT, rad-
gan am ukanasknelTan temperatura mWidro kavSirSia da 
icvleba simaRlis Sesabamisad. 
 aRniSnuli monacemebi damuSavebuli iqna agromete-
orologiaSi miRebuli matematikuri statistikis meTo-
diT. sadac gamovlenilia mWidro korelaciuri kavSire-

bi: scenariT, temperaturis 2°C-iT mateba r=0.98 da saba-

ziso r=0.96. am saimedo korelaciuri kavSirebidan gamom-
dinare, Sedgenilia regresiis gantolebebi. kerZod, ga-

zafxulze haeris saSualo temperaturis 5°C-is zeviT ga-
dasvlis TariRis dasadgenad, mzesumziras Tesvisa da 
kartofilis rgvisaTvis, xolo Semodgomaze haeris saSu-

alo temperaturis 15°C-is qvemoT gadasvlis TariRis da-
sadgenad, saSemodgomo xorblis TesvisaTvis (cxrili 
7.2.1) 
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cxr. 7.2.1 gazafxulze 5°C-is zeviT da Semodgomaze 15°C-is  
qvemoT gadasvlis TariRebis gansazRvris regresiis  
gantolebebi saqarTvelos aRmosavleT regionebisaTvis 

 

kultura mimdinare  
(sabaziso) 

scenari, temp-is 

2°C-iT matebisas 

cdomileba 

Su± 
mzesumzira, 
kartofili 

U=0.0419*h+10.60 U=0.0381*h+6.10 6 

saSemodgomo 
xorbali 

U=-0.0368*h+84.46 U=-0.0357*h+89.12 5 

 

   mzesumziras da kartofilis gantolebebSi U - aris 

haeris temperaturis 5°C-is zeviT gadasvlis TariRi, anu 

dReTa ricxvi 1 Tebervlidan temperaturis 5°C-is zeviT 
gadasvlis TariRamde; saSemodgomo xorblis gantoleba-

Si U - aris haeris temperaturis 15°C-is qvemoT gadasvlis 
TariRi anu dReTa ricxvi 1 agvistodan haeris tempera-

turis 15°C-is qvemoT gadasvlis TariRamde; h - aris 
zR.donidan simaRle (m). 
 magaliTisaTvis. ganvsazRvroT qvemo qarTlis regi-
onis mTiani zonisaTvis (dmanisis municipalitetis mixed-

viT) haeris temperaturis 15°C-is qvemoT gadasvlis Ta-
riRi saSemodgomo xorblis Tesvis optimaluri vadis da-
sadgenad (sabaziso). mocemuli municipaliteti mdebare-
obs zR.donidan 1256 m simaRleze. am simaRlis Sesabamis 

gantolebaSi CasmiT (cxrili 7.2.1) h-is nacvlad da saTa-
nado maTematikuri moqmedebiT miiReba 38 dReTa ricxvi, 

romelic gadaiTvleba 1 agvistodan da 15°C-is qvemoT ga-
dasvlis dadgomis TariRi iqneba 7 seqtemberi, xolo sce-

nariT temperaturis 2°C-iT matebisas - 13 seqtemberi. ma-
Sasadame, miRebul TariRSi SesaZlebeli iqneba mocemuli 
kulturis Tesva niadagis 5 sm siRrmeSi. sadac klimatis 
globaluri cvlilebis pirobebSi scenaris mixedviT, 

temperaturis 2°C-iT matebisas Tesvis vada mocemul kon-
kretul municipalitetSi gadaiwevs gvian (6 dRe), Semod-
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gomaze sabazisos vadasTan SedarebiT. es vada sxva zonaSi 
gansxvavebuli iqneba. 
 im SemTxvevaSi, Tu ar aris cnobili zR.donidan si-

maRle (h), maSin saWiroa Semodgomaze haeris saSualo 

dReRamuri temperaturis 15°C-is qvemoT gadasvlis Ta-
riRis gansazRvra regresiis gantolebiT:  
 

n=-2.2*x-32, 
 
sadac n - haeris temperaturis 15°C-is qvemoT gadasvlis 

TariRia; x - ori Tvis haeris saSualo temperaturis jami 
(agvisto-seqtemberis, seqtember-oqtomris an oqtomber-
noembris). sadac, wina Tvis saSualo temperatura Sedare-

biT meti iqneba 15°C-ze, xolo momdevno meore Tvis - 15°C-
ze naklebi. am ori Tvis temperaturebis saSualo jamebis 
SekrebiT, Sesabamis gantolebaSi CasmiT da maTematikuri 
moqmedebis Sedegad miRebuli ricxvis gadaTvliT yovel-

Tvis 1 agvistodan miiReba temperaturis 15°C-is qvemoT 
gadasvlis TariRi. gazafxulze, Tu aseve ucnobia simaR-

le (h), haeris saSualo dReRamuri temperaturis 5°C-ze 
zeviT gadasvlis TariRis dasadgenad, romelic saWiro 
iqneba mzesumziras da kartofilis kulturis gazafxul-
ze Tesvisa da rgvis (Sesabamisad), optimaluri vadis gan-
sazRvrisaTvis, gamoiyeneba gantoleba:  
 

n=2.5*x+78, 
 
sadac, n aris haeris temperaturis 5°C-ze zeviT gadas-

vlis TariRi; x - ori Tvis saSualo temperaturis jami 
(Teberval-martis, marti-aprilis an aprili-maisis). am 
ori Tvis temperaturebis jamebi, sadac Tebervlis Tvis 

temperatura iqneba 5°C-ze naklebi da martis Tvis 5°C-ze 

meti, Seikribeba ise, rogorc zemoT aRiniSna 15°C-is Ta-
riRis dadgenisaTvis da Caismeba Sesabamis gantolebaSi. 
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miRebuli ricxvi gadaiTvleba yovelTvis 1 Tebervlidan 

da miiReba temperaturis 5°C-ze zeviT gadasvlis TariRi, 
romelic iqneba mzesumziras da kartofilis kulturis 
Tesvis da rgvis (Sesabamisad) optimaluri vada. 
 zemoaRniSnulis ganxorcielebisaTvis saWiroa ag-
reTve, miviRoT informacia haeris dReRamuri Tvis saSu-
alo temperaturebis monacemebze, gazafxulis da Semod-
gomis Tveebis mixedviT. amisaTvis, unda mivmarToT regi-
onis zonis Sesabamisi municipalitetis meteorologiur 
sadgurs an saqarTvelos garemos erovnul saagentos. 
 aRniSnuli kulturebis Tesvis da rgvis vadebis, 
ramdenadme gaxangrZlivebuli periodi (6 dRe), SeiZleba 
xelsayreli aRmoCndes regionebis mSrali subtropiku-
li, mTiani da maRalmTiani zonis teritoriebisaTvis. 
gansakuTrebiT, iq sadac mokle savegetacio periodi da-
ikvirveba. aqedan gamomdinare, globaluri daTbobis pi-
robebSi Cvens mier gaTvaliswinebuli scenariT, tempera-

turis 2°C-iT matebisas agroseqtoris specialistebi da 
fermerebi SeZleben mocemuli gantolebebis gamoyenebas, 
zemoaRniSnuli kulturebis Tesvisa da rgvis optimalu-
ri vadebis dasadgenad, ris safuZvelzec SesaZlebeli iq-
neba garantirebuli mosavlis miReba.  
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Tavi VIII 

 

sasoflo-sameurneo kulturebis nayofebis 

srulfasovani simwifis siTboTi da  

savegetacio periodis xangrZlivobis (dRe) 

uzrunvelyofa, amave periodSi erTi da 

 igive sasoflo-sameurneo miwidan mosavlis 

orjer miRebis perspeqtiva globaluri  

daTbobis pirobebSi 

 
8.1 sasoflo-sameurneo kulturebis nayofebis  

simwifis siTboTi da savegetacio periodis  
xangrZlivobis (dRe) uzrunvelyofaTa  

gansazRvris wesi 
 

 savegetacio periodSi sasoflo-sameurneo kultu-
rebisaTvis gansakuTrebuli mniSvneloba aqvs siTboTi 
uzrunvelyofas. am ukanasknelis naklebobis SemTxvevaSi 
mkveTrad ecema mosavali da nedleulis xarisxi. amitom, 
zemoaRniSnuli regionebis zonebis mixedviT, unda vico-
deT sasoflo-sameurneo kulturebis normaluri pro-
duqtiuloba ramdenjer iqneba aqtiuri temperaturis 

jamiT (>10°C) uzrunvelyofili yovel aT da met welSi. 
naSromidan [30] gamomdinare, analogiurad SemuSavebuli 
nomogramis mixedviT, SeiZleba ganisazRvros, dauSvaT 
mcxeTa-mTianeTis mSral subtropikul zonaSi magali-
Tad, subtropikuli xurmis (xeakume) nayofebis srulfa-
sovani simwifisaTvis saWiro aqtiur temperaturaTa ja-

miT (3800°C) uzrunvelyofa yovel aT da met welSi. misi 
gansazRvrisas saWiroa vicodeT mocemul zonaSi ramdens 
Seadgens saSualo aqtiuri temperaturis jami. sabazisos 

mixedviT, igi Seadgens 3542°C (ix. danarTi, cxrili 2.1.1), 

xolo momavlis scenariT, temperaturis 2°C-is matebisas 

- 3986°C (cxrili 2.1.2). aRniSnulTan dakavSirebiT, moyva-
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nilia Sedareba sabaziso da scenariT, temperaturis 2°C-
iT matebas Soris Tu ramdenjer iqneba uzrunvelyofili 
mocemuli kulturis nayofebis sruli simwifisaTvis sa-
Wiro temperaturis jami yovel aT welSi. amisaTvis, saWi-
roa gavigoT sxvaoba sabaziso temperaturis jamsa da aR-
niSnuli kulturis nayofebis simwifes Soris. mocemul 
teritoriaze (mcxeTis municipaliteti) igi Seadgens 

3542°C, nayofebis simwifisaTvis saWiro temperaturis 

jami - 3800°C. maT Soris sxvaoba +258°C, xolo scenariT, 

temperaturis 2°C-iT matebisas -186°C.  
 SeniSvna: miRebuli sxvaobis win niSani ,,+’’ iwereba 
roca mocemul teritoriaze aqtiuri temperaturis jami 

(>10°C) naklebia mocemuli kulturisaTvis saWiro aqti-
uri temperaturis jamze da piriqiT, sxvaobis win niSani 
,,-” e.i. teritoriis temperaturis jami metia kulturi-
saTvis saWiro temperaturis jamze. 
 nomogramis (naxazi 8.1.1) abscisTa RerZze 0-dan mar-
jvniv movZebniT sxvaobas +258 da im wertilis niSnulidan 
aRvmarTavT swor xazs sabazisos mrudis gadakveTamde, 
romelsac 0-dan marcxniv ordinatis RerZze Seesabameba 
10% e.i. subtropikuli xurmis nayofebis sruli simwife 
yovel aT welSi erTxel iqneba uzrunvelyofili. 
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 saSualodan gadaxra 

 
___ sabaziso (mimdinare) 
-------- scenari (momavlis) 

 
nax. 8.1.1 haeris aqtiur temperaturaTa jamebis (>10°C)  
                 uzrunvelyofaTa (%) nomograma 
  

 analogiuri gansazRvris wesiT temperaturis 2°C-
iT matebisas miviRebT 80%. rac gviCvenebs subtropikuli 
xurmis simwifis uzrunvelyofas 8-jer yovel aT welSi. 
e.i. xurmis simwife TiTqmis 8-jer metad aris uzrunvel-
yofili sabazisosTan SedarebiT. aseve, sainteresoa kaxe-
Tis regionis mTian zonaSi, sagarejos municipalitetis 
sasoflo-sameurneo savargulebze sagviano vazis jiSe-
bis (rqawiTeli, saferavi, manavis mwvane da sxva) srulfa-
sovani simwifis uzrunvelyofis gansazRvra, radgan aR-
niSnuli jiSebi sayuradReboa Tavisi produqciis ekono-
mikuri mniSvnelobidan gamomdinare. kerZod, mocemuli 
jiSebidan miiReba umaRlesi xarisxis samarko Rvinoebi 
adgilobrivi moxmarebisa da saeqsporto daniSnulebiT. 
aqedan gamomdinare, agroseqtoris specialistebma da 
fermerebma unda SeZlon savegetacio periodSi vazis 
produqciis da xarisxis Sefaseba anu mocemul zonaSi 
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ramdenjerme iqneba vazis nayofebis (yurZnis) srulfaso-
vani simwife uzrunvelyofili yovel aT da met welSi. aR-
niSnulTan dakavSirebiT, nomogramis mixedviT (naxazi 
8.1.1) SesaZlebelia misi gansazRvra. Tumca, mocemul mTi-
an zonaSi saWiroa informacia mimdinare (sabaziso) da 

scenariT, temperaturis 2°C-is matebisas aqtiuri tempe-

raturis jamebi (>10°C) (ix. danarTi, cxrili 1.1.1, 1.1.2). 
sagviano vazis nayofisaTvis (yurZeni) sruli simwifisaT-

vis saWiroa 3500°C-mde temperaturis jami. 
 zemoaRniSnul nomogramaze (naxazi 8.1.1) subtropi-
kuli xurmis nayofebis simwifis gansazRvris analogiuri 
wesiT, mTian zonaSi gansazRvruli iqna vazis sagviano ji-
Sebis sruli simwifis uzrunveyofis temperaturaTa ja-
mebi. sadac gamoirkva, rom sabazisos mixedviT, mocemuli 
sagviano vazis sruli simwife uzrunvelyofili iqneba 
yovel aT welSi 4-jer, xolo scenariT, temperaturis 

2°C-is matebisas TiTqmis yovel wels.  
 aqtiur temperaturaTa jamebis gansazRvris wesi 
analogiuria yvela danarCeni regionis zonebisaTvis. 
 savegetacio periodis xangrZlivobis (dRe) gansaz-
RvrisaTvis sagarejos municipalitetis magaliTze Sed-
genilia nomograma (nazaxi 8.1.2), romlis mixedviT gani-
sazRvreba savegetacio periodis xangrZlivoba (dRe) yo-
vel aT da met welSi. 
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saSualodan gadaxra 

 
___ sabaziso (mimdinare) 
-------- scenari (momavlis) 

 
nax. 8.1.2 haeris temperaturis 10°C-is zeviT periodis  
        xangrZlivobis (dRe) uzrunvelyofaTa (%) nomograma  
 

 magaliTisaTvis. sagarejos municipalitetSi saba-
zisos (mimdinare) mixedviT, vegetaciis xangrZlivoba sa-
Sualod Seadgens 199 dRes, xolo momavlis scenariT, 

temperaturis 2°C-iT matebisas - 221 dRes (ix. danarTi, 
cxrili 1.1.1, 1.1.2). aRniSnuli saSualo maCveneblebi na-
xazze 8.1.2 Seadgens 50%, anu naxazis mixedviT, vegetaciis 
periodis xangrZlivoba (dRe) ganmeordeba xuTjer yovel 
aT welSi. Tu gvainteresebs 70% SemTxvevaSi, ramdenjer 
ganmeordeba   mocemuli periodi, naxazis 8.1.2 ordinatis 
RerZis 70% niSnulidan marcxniv gaivleba swori xazi sa-
bazisos mrudis gadakveTamde da im wertilidan dauSvebT 
marTobs abscisTa RerZis gadakveTamde, romelsac Seesa-
bameba ricxvi -7. es ricxvi akldeba sabazisos saSualos 
(199 dRes) da miiReba savegetacio periodis dRis xan-
grZlivoba 192 dRe, romelic ganmeordeba 7-jer yovel 
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aT welSi. analogiuri wesiT gansazRvrisas, 2°C-iT mate-
bisas miiReba 216 dRe, romelic ganmeordeba 7-jer yovel 
aT welSi.    
 

 
8.2 savegetacio sezonze sxvadasxva periodSi erTi da 

imave sasaoflo-sameurneo miwidan mosavlis  
orjer miRebis perspeqtiva 

 
 saqarTvelos TiTqmis ori mesamedi mTagoriani re-
liefuri pirobebiT xasiaTdeba da aqedan gamomdinare, 
sasoflo-sameurneo savargulebiT arc Tu ise uzrun-
velyofilia. amitom saxnavi miwis intensiuri gamoyeneba 
metad mniSvnelovania qveynis mosaxleobis produqtebiT 
momaragebisaTvis. amasTan dakavSirebiT, globaluri 
daTbobis pirobebSi SesaZloa zemoaRniSnuli regionebis 
sasoflo-sameurneo savargulebi gamoyenebuli iqnas 
mTeli wlis ganmavlobaSi erTi da imave miwis farTobidan 
ori da zogierT regionSi sami mosavlis misaRebad. rome-
lic iTeseba da mosavals iZleva ZiriTadi saSemodgomo 
da sagazafxulo kulturebisagan gamonTavisuflebul 
SualedebSi (melaZe g., melaZe m., 2011).  
 sanawveralo Sualedur kulturebs Soris marcvlis 
warmoebisa da mecxoveleobis sakvebi bazis gafarToebis 
mizniT, nawveralze naTesi simindi, Svria, mzesumzira, 
barda, culispira da zogierTi sxva kulturebi mosavals 
iZlevian saSualod 25.0 t/ha da mets mwvane masis saxiT, 
romelic SeiZleba gamoyenebuli iqnas mecxoveleobaSi 
sasilosed, an mwvane sakvebad (caguriSvili g., 2010).   
 klimatis globaluri cvlilebidan gamomdinare, ka-
xeTis regionis sagarejos municipalitetis sasoflo-sa-
meurneo savargulebidan gamovlenilia mosavlis orjer 
miRebis perspeqtiva. risTvisac gamoyenebuli da damuSa-
vebulia garemos erovnuli saagentos sagarejos munici-
palitetis mravalwliuri meteorologiuri dakvirvebe-
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bis monacemebi (1948-2017 ww.) - savegetacio periodis Tve-
ebis saSualo temperaturebi da saprognozo momavlis 
scenaris saSualo temperaturis monacemebi (2020-2049  
ww.). am ukanasknelis klimaturi parametrebi gamoTvli-

lia RegCM-4 modeliT da socialur-ekonomikuri ganvi-

Tarebis A1 scenaris mixedviT. 
 sabazisos meteorologiuri dakvirvebaTa monaceme-

bis da SemuSavebuli scenariT, temperaturis 2°C-is mate-
bisas dadgenili iqna haeris saSualo dReRamuri tempe-

raturis 10°C-is zeviT (gazafxulze) da 10°C-is qvemoT 
(Semodgomaze) gadasvlis TariRebi. am TariRebs Soris aq-
tiuri temperaturebis dajamebidan gamoirkva, rom saga-

rejos teritoriaze aqtiur temperaturaTa jami (>10°C) 
saSualod Seadgens 3440°C, sabaziso (ix. danarTi, cxrili 

1.1.1.), xolo scenaris mixedviT, temperaturis 2°C-iT ma-

tebisas - 3890°C (cxrili 1.1.2.), es ukanaskneli 450°C-iT 
metia sabazisosTan SedarebiT.  
 unda aRiniSnos, rom mocemuli regionis mTian zona-

Si gazafxulze, sabaziso haeris temperaturis 10°C-is ze-
viT gadasvlis mdgradi TariRis dadgoma aRiniSneba sa-
Sualod 11 aprilidan, momavlis scenaris mixedviT 1 ap-

rilidan. e.i. temperaturis 10°C-is zeviT gadasvlis Ta-
riRi scenaris mixedviT, iwyeba 10 dRiT adre, sabaziso 
savegetacio periodTan SedarebiT. 

 Semodgomaze 10°C-is qvemoT gadasvlis TariRis 

dadgoma aRiniSneba 27.X, scenariT, temperaturis 2°C-iT 

matebisas 8.XI. maSasadame, Semodgomaze 10°C-is qvemoT ga-
dasvlis TariRi 12 dRiT gvian wydeba (ix. danarTi, cxri-
li 1.1.1, 1.1.2) sabazisosTan SedarebiT. aqedan gamomdina-
re, savegetacio periodi gaxangrZlivebulia 199 dRidan 
221 dRemde. savegetacio periodis gaxangrZliveba saSua-
lebas miscems soflis meurneobis specialistebs, ferme-
rebs da kerZo seqtoris meurneebs (miwaTmoqmedebs) ga-
zafxulze, saSualod aTi dRiT adre Caataron niadagis 
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moxvna da masSi organuli da mineraluri sasuqebis Seta-
na-Caxvna, dozebis sruli dacviT, marcvleuli da bos-
tneuli kulturebis Tesva, CiTilebis gadargva da sxva 
saxis sasoflo-sameurneo samuSaoebi. Semodgomaze save-
getacio periodis 12 dRiT gaxangrZlivebis SemTxvevaSi 
SesaZlebeli iqneba niadagSi optimalur vadebSi CaTesva 
saSemodgomo kulturebis (xorbali da sxva). romlebic 
erTdroulad aRmocendebian, kargad gamoiwrTobian da 
normalurad gamoizamTreben, aseve srulfasovnad mom-
wifdeba vazis sagviano jiSis nayofebi (yurZeni).  

 savegetacio periodSi temperaturis 2°C-iT matebi-

sas miRebuli temperaturis jami (>10°C) sakmaod soli-

duri namatia (sabazisos 3440°C+450°C Seadgens 3890°C). sa-
garejos municipalitetis teritoriaze saSemodgomo 

xorbleulis (moiTxovs 2100°C temperaturis jams) mosa-
vali SesaZlebelia aRebuli iqnas ivnisis III dekadidan iv-
lisis CaTvliT. sagazafxulo marcvleuli, romelic mo-

iTxovs 1300°C da odnav met temperaturis jams sruliad 
uzrunvelyofs kulturebis normalur zrda-ganviTare-
bas da maRalproduqtiulobas, aseve, momatebuli tempe-
raturis jami xelsayrel pirobebs qmnis erTi da igive sa-
soflo-sameurneo miwidan ori mosavlis misaRebad, saTa-
nado agroteqnikuri RonisZiebebis Catarebis SemTxveva-
Si. 

 maSasadame, mocemuli scenaris temperaturis 2°C-iT 

matebidan gamomdinare, namati temperaturis jami 450°C 
(sagarejos municipaliteti) sabaziso temperaturis jam-

Tan erTad Seadgens 3890°C. am ukanaskneli temperaturis 

jams gamoakldeba 2100°C, saSemodgomo xorbleuli kul-

turebis saWiro temperaturis jami da miiReba 1790°C, 
romelsac sabolood gamoakldeba 1300°C, sanawveralo 
sagazafxulo xorbleulis - qeri, Svria, Wvavi, fetvi, sa-
adreo samarcvle da sasilose simindis da sxva bostneu-
li kulturebis temperaturis jami. sadac, saSualod 
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500°C-mde kidev rCeba mcenarisaTvis gamosayenebeli tem-
peraturis jami, Tumca zogierT wlebSi igi SeiZleba ga-
moyenebuli iqnas mocemuli kulturebis mier. 
 sagarejos municipalitetis teritoriaze tempera-

turis 2°C-iT matebisas zemoaRniSnuli nomogramis (naxa-
zi 8.1.1) mixedviT, SeiZleba analogiuri wesiT ganisaz-
Rvros mosavlis orjer miReba sanawveralo kulturebi-
dan. gamoyenebuli unda iqnas iseTi sasoflo-sameurneo 
miwebi, sadac savegetacio periodSi aqtiur temperatu-

raTa jamebi ar iqneba saSualod 3400°C-ze naklebi. gamo-

irkva, rom temperaturis 2°C-iT matebisas erTi da imave 
sasoflo-sameurneo miwidan SesaZlebelia yovel aT wel-
Si ori mosavlis miReba 9-jer, xolo sabazisos mixedviT, 
erTxel yovel aT welSi.  
 rogorc aRiniSna, saSemodgomo kulturebis mosav-
lis aRebis Semdeg zogierT SemTxvevaSi imave miwis far-
Tobze rCeba (grZeldeba) xelsayreli savegetacio agrok-
limaturi pirobebi, sadac aqtiur temperaturaTa jami 

10°C-is zeviT aRemateba 1300°C da mets. aseTi sasoflo-
sameurneo miwebidan perspeqtiulia da gamoyenebuli un-
da iqnas sasoflo-sameurneo kulturebis e.w. meore mo-
savlis miRebisaTvis. amasTan dakavSirebiT, klimatis 
globaluri cvlilebis gaTvaliswinebiT, temperaturis 

2°C-iT matebisas (scenariT), regionebis zogierTi muni-
cipalitetis mixedviT, Sedgenili iqna saprognozo reg-
resiis gantolebebi (Tavi VI, qveTavi 6.2-is analogiurad). 
mxolod, im gansxvavebiT rom gazafxulze haeris dReRa-

muri temperaturis 10°C-is zeviT gadasvlis TariRsa da 
am TariRidan 4 Tvis gasvlis Semdeg aqtiur temperatura-
Ta jams Soris damyarebuli kavSirebi vegetaciis bolom-

dea anu temperaturis 10°C-is qvemoT gadasvlis TariRam-
dea. 
 mogvyavs am kavSirebidan Sedgenili sailustracio 
naxazebi 8.2.1, 8.2.2.  
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nax. 8.2.1 gazafxulze haeris dReRamuri saSualo temperatu-

ris 10°C-is zeviT gadasvlis TariRsa da am TariRidan oTxi 
Tvis gasvlis Semdeg aqtiuri temperaturis jams (>10°C) So-
ris kavSiri vegetaciis bolomde, anu temperaturis 10°C-is 
qvemoT gadasvlis TariRamde 
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nax. 8.2.2 gazafxulze haeris dReRamuri saSualo temperatu-
ris 10°C-is zeviT gadasvlis TariRsa da am TariRidan oTxi 
Tvis gasvlis Semdeg aqtiuri temperaturis jams (>10°C) 
Soris kavSiri vegetaciis bolomde, anu temperaturis 
10°C-is qvemoT gadasvlis TariRamde 
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 naxazebidan naTlad Cans aqtiuri temperaturis ja-
mis cvlileba. kerZod, gazafxulze rac adre iwyeba tem-

peraturis 10°C-is zeviT gadasvlis TariRi, miT ufro me-

tia aqtiuri temperaturis jami (>10°C) da piriqiT, rac 
iZleva aqtiuri temperaturis jamis prognozirebis sa-
Sualebas. 
 zemoaRniSnuli regionebis miwis savargulebze meo-
re mosavlis miRebisaTvis Tu Sedgenili prognoziT aqti-

uri temperaturis jami aRmoCndeba 1300°C-ze meti, sa-
soflo-sameurneo kulturebis ganviTareba-produqtiu-
loba iqneba normaluri da piriqiT (ix. Tavi IX, qveTavi 
9.3).  
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Tavi IX 

mosavlis agrometeorologiuri da  

fenologiuri prognozebis meTodebi 

 globaluri daTbobis gaTvaliswinebiT 

9.1 mosavlis agrometeorologiuri da fenologiuri 
prognozebis Taviseburebani 

agrometeorologiuri da fenologiuri prognoze-
bi agroseqtoris momsaxurebis erTerT mniSvnelovan sa-
xes warmoadgens. igi agroseqtoris specialistebs, fer-
merebs xels uwyobs amindisa da klimatis efeqturad ga-
moyenebaSi, droulad dagegmon da ganaxorcielon saor-
ganizacio xasiaTis samuSaoebi (muSaxelis saWiro raode-
noba, manqana-iaraRebis, saplantacio gzebis mowesrigeba 
da sxva) da agroteqnikuri RonisZiebebi. aRniSnuli Ro-
nisZiebebis gatareba maT saSualebas misces miiRon garan-
tirebuli maRali da xarisxovani mosavali. mosavlis da 
fenologiuri prognozebis meTodebis gamoyeneba saSua-
lebas iZleva winaswar momzadebasa da mosavlis drou-
lad da udanakargod aRebaSi.  

agrometeorologiuri da fenologiuri prognoze-
bis ZiriTadi Taviseburebaa maTi Sedgenis meTodebis Se-
muSaveba. rac umetes SemTxvevaSi damyarebulia Camoyali-
bebuli agrometeorologiuri pirobebis aRricxvasa da 
mcenareTa mdgomareobis Sefasebis maCveneblebze, rom-
lebic SedarebiT mdgradia, nela icvleba droSi da arse-
biTi gavlena aqvs mcenareebis ganviTarebaze da maT Sem-
dgom mdgomareobaze. aseT maCveneblebs uwodeben iner-
ciul faqtorebs (niadagis tenianoba da temperatura, ha-
eris temperaturis da atmosferuli naleqebis jamebi da 
sxva). 
 prognozebis SedgenisaTvis saWiroa informacia 
sawyis maxasiaTeblebze (prediqtorebze), romelic Car-
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Tulia saprognozo gantolebaSi. am informaciis ZiriTa-
di wyaroa municipalitetis meteorologiuri da agrome-
teorologiuri punqtebi, saidanac miRebuli informacia 
gamoiyeneba prognozis Sesadgenad. prognozi SeiZleba 
Sedges municipalitetebis mixedviT, agreTve regionis 
municipalitetebis saprognozo maxasiaTeblebis gasaSu-
alebiT. prognozis gamarTleba procentebSi (xarisxi) Zi-
riTadad damokidebulia sawyisi maxasiaTeblebis anu 
prediqtorebis reprezentulobaze (sizusteze). 
 unda aRiniSnos, rom mosavlis formireba damokide-
bulia, sxvadasxva fenologiuri fazis ganviTarebisas ga-
remo faqtorebisadmi moTxovnilebaze, rac gasaTvalis-
winebelia prognozis Sedgenisas. magaliTad, saSemodgo-
mo xorblisTvis kritikuli periodia milSi gamosvlis 
fenofazidan yvavilobis fazamde, romelic ZiriTadad 
emTxveva april-maisis Tveebs. am periodSi mocemuli fe-
nofazebi dakavSirebulia mcenareebis tenze did moT-
xovnilebasTan, radgan aqtiurad mimdinareobs maTi yva-
vilobisa da daTavTavebis formireba. amitom mocemul 
fazebSi, Tu mcenareebi uzrunveyofili arian niadagis 
teniT, kargad viTardebian da iZlevian didi raodenobiT 
TavTavs. niadagSi tenis deficitis SemTxvevaSi TavTavebi 
normalurad ver viTardebian da mosavalic aradamakma-
yofilebelia. aseve, mniSvnelovania simindis kulturis 
sami foTlis ganviTarebis fenofazidan sagvelas cocxis 
fazamde periodi, romelic emTxveva VI-VII Tveebs, sadac 
am periodSi mosavlisaTvis didi mniSvneloba aqvs atmos-
ferul naleqebs, >10 mm naleqian dReTa ricxvs da naiad-
gis 20 sm siRrmeSi produqtiuli tenis marags (mm). aRniS-
nul periodSi mcenareebi Tu iqnebian uzrunvelyofili 
miTiTebuli prediqtorebiT, maSin prognozis gamarTle-
ba maRali iqneba, 90% da metiT. 
 kartofilis mosavlisaTvis didi mniSvneloba aqvs 
sayvavile kokrebis warmoqmnidan yvavilobis fazamde pe-
riods, romelTa fazebs Soris, ivnis-ivlisis TveebSi mim-
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dinareobs tuberebis warmoqmna. swored es periodia sa-
yuradRebo, Tu rogor iqneba uzrunvelyofili naleqe-
biT, aseve >10 mm naleqian dReTa ricxviT. mocemul peri-
odSi aseve, gasaTvaliswinebelia kartofilis kulturis 
simaRlec (sm), radgan atmosferuli naleqebTan erTad 
kartofilis kulturis simaRle mWidro kavSirSia mosa-
valTan. aqedan gamomdinare, igi saprognozo mosavlis 
Sedgenisas gamoyenebuli unda iqnas. 

Saqris Warxlis kulturis mosavlisaTvis mniSvne-
loba aqvs Zirxvenebis damsxvilebis fenologiuri fazi-
dan rigebs Soris foTlebis Sekvris fazamde periods, 
rac emTxveva ivnis-ivlisis Tveebs. amitom mocemul peri-
odSi, xelsayreli atmosferuli naleqebis (mm), >10 mm na-
leqian dReTa ricxvis da niadagis 0-20 sm siRrmis fenaSi 
produqtiuli tenis maragis jamis (mm) SemTxvevaSi miiRe-
ba sasurveli mosavali. 

mzesumziras kulturis sayvavileebis warmoqmnis da 
yvavilobis periodi mosavlisaTvis, aseve warmoadgens 
mniSvnelovan fenologiur fazebs, romelic emTxveva iv-
nis-ivlisis Tveebs. amitom mocemuli periodi Tu uzrun-
velyofili iqneba atmosferuli naleqebiT (mm), >10 mm na-
leqian dReTa ricxviT da niadagis 0-30 sm siRrmis fenaSi 
produqtiuli tenis (mm) sakmarisi maragiT, maSin mosa-
lodnelia sasurveli garantirebuli mosavali. 

SeniSvna: im SemTxvevaSi, roca mcenaris simaRlis bi-
ometruli dakvirvebaTa monacemebi ar gagavaCnia, maSin 
SeiZleba gamoyenebuli iqnas xorblis kulturis simaR-
lis gansazRvris gantoleba: 

U=0.3398*x+1.52 

sadac x - aris april-maisis TveebSi atmosferuli naleqe-
bis jami (mm);  

U=0.3565*x+5.918 kartofilisaTvis, 
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gantolebaSi x - aris ivniss-ivlisis TveebSi atmosferu-
li naleqebis jami (mm);  
 

U=0.7132*x+29.434   simindisaTvis, 
 

gantolebaSi x - aris ivniss-ivlisis TveebSi produqtiu-
li tenis maragi (mm) niadagis 0-20 sm siRrmeSi.  
 
 

9.2 saSemodgomo xorblis, samarcvle simindis, 
 kartofilis, Saqris Warxlis, mzesumziras  

kulturebis mosavlis agrometeorologiuri da 
 vazis fenologiuri prognozebis meTodebi 

 
 saqarTvelos aRmosavleT teritoriaze saSemodgo-
mo xorblis mwarmoebeli regionebis zonebSi, april-mai-
sis atmosferuli naleqebis raodenoba sakmaod kargad 
uzrunvelyofs mocemuli kulturebis fenofazebis mil-

Si gamosvlisa da yvavilobis periods (Meladze M., Meladze 

G., 2013). saSemodgomo xorblis kulturis saprognozo 
prediqtorad (sawyis maxasiaTeblad) gamoiyeneba april-

maisis atmosferuli naleqebis jami (mm), ≥10 mm naleqian 
dReTa ricxvi, mcenareTa saSualo simaRle (sm) naTesi 
farTobis 1m2-dan (saSualo simaRlisaTvis naTesi farTo-
bidan 3 sxvadasxva adgilis mixedviT). 
 moyvanilia saSemodgomo xorblis kulturis sap-
rognozo regresiis gantoleba: 
 

U=-0.1735*x+0.2967*y+0.3929*z+2.43 
 

gantolebaSi: U - aris saprognozo mosavali, t/ha; x - at-

mosferuli naleqebis jami (mm) april-maisis TveebSi; y - 
≥10 mm naleqian dReTa ricxvi; z - mcenareTa saSualo si-
maRle (sm) maisis bolos. 
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mocemul prediqtorebze monacemebis aReba emTxve-
va saSemodgomo xorblis milSi gamosvlis fazidan yvavi-
lobis fazamde periods. korelaciis saerTo mravlobiTi 

koeficienti R=0.95, gantolebis dasaSvebi cdomileba Se-

adgens Su±0.30 t/ha. prognozi unda Sedges ivnisis pirvel 
dekadaSi, misi winaswaroba or Tvemdea. 

moyvanilia simindis kulturis mosavlis saprogno-
zo gantoleba:  

U=-0.0111*x-0.0369*y+0.0338*z-1.30 

sadac U - aris saprognozo mosavali, t/ha; x - atmosferu-

li naleqebis jami (mm) ivniss-ivlisis TveebSi; y - ≥10 mm na-

leqian dReTa ricxvi imave periodSi; z - niadagis 0-20 sm 
siRrmeSi produqtiuli tenis maragis jami (mm) ivniss-iv-
lisis TveebSi. 

saerTo mravlobiTi korelaciis koeficientia 

R=0.93, gantolebis dasaSvebi cdomileba Seadgens Su±0.50 
t/ha. prognozis Sedgena xdeba agvistos pirvel pentada-
Si, winaswaroba ori Tve da odnav metia. 

moyvanilia kartofilis kulturis mosavlis sap-
rognozo gantoleba:  

U=1.5866*x+2.7075*y-4.5406*z+16.60 

gantolebaSi: U - aris saprognozo mosavali, t/ha; x - at-

mosferuli naleqebis jami (mm) ivniss-ivlisis TveebSi; y - 
≥10 mm naleqian dReTa ricxvi imave periodSi; z - kartofi-
lis mcenaris saSualo simaRle (sm) ivlisis Tvis bolos 
1m2-dan, niadagSi Carguli 3 sxvadasxva adgilis mixedviT.  

saerTo mravlobiTi korelaciis koeficientia 

R=0.92, gantolebis dasaSvebi cdomileba Seadgens Su±1.5 
t/ha. prognozis Sedgena xdeba agvistos pirvel pentada-
Si, winaswaroba 2.5 Tvemdea. 
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 moyvanilia Saqris Warxlis kulturis mosavlis sap-
rognozo gantoleba:  
 

U=-0.493*x-4.871*y+3.015*z+169.2 
 

gantolebaSi: U - aris saprognozo mosavali, t/ha; x - at-

mosferuli naleqebis jami (mm) ivniss-ivlisis TveebSi; y - 
≥10 mm naleqian dReTa ricxvi imave periodSi; z - niadagis 
0-30 sm siRrmis fenaSi produqtiuli tenis (mm) maragis 
jami, ivniss-ivlisis TveebSi. miTiTebul prediqtorebze 
monacemebis aReba emTxveva Saqris Warxlis Zirxvenebis 
damsxvilebis fazidan rigebs Soris foTlebis Sekvris 
fazamde periods.  
 saerTo mravlobiTi korelaciis koeficientia 

R=0.84, gantolebis dasaSvebi cdomileba Seadgens Su±2.5 
t/ha. prognozis Sedgena xdeba agvistos pirvel pentada-
Si, winaswaroba 1.5-2.5 Tve. 
 moyvanilia mzesumziras kulturis mosavlis sap-
rognozo gantoleba:  
 

U=0.19*x+2.91*y+1.64*z+51.2 
 

gantolebaSi: U - aris saprognozo mosavali, t/ha; x - at-

mosferuli naleqebis jami (mm) ivniss-ivlisis TveebSi; y - 
≥10 mm naleqian dReTa ricxvi imave periodSi; z - niadagis 
0-30 sm siRrmis fenaSi produqtiuli tenis (mm) maragis 
jami, ivniss-ivlisis TveebSi.  
 mzesumziras kulturis yvavilebis warmoqmnis da mi-
si yvavilobis periodis faza mosavlisaTvis warmoadgens 
ZiriTad, gadamwyvet etaps. es periodi emTxveva ivniss-iv-
lisis Tveebs, rac gaTvaliswinebulia mosavlis saprog-
nozo gantolebaSi. aRniSnul prediqtorebze monacemebi 
aRebuli unda iqnas agvistos pirvel pentadaSi, romelic 
Caismeba Sesabamis gantolebaSi da maTematikuri moqmede-
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bis Sedegad gavigebT mosalodnel saprognozo mosavals 
t/ha. 

aRniSnuli prognozebis meTodebis reprezentulo-
bis mizniT, Catarebulia saavtoro gamocda sam wliani va-
diT (2008-2010 ww.) mcxeTa-mTianeTis regionis teritori-
is magaliTze. saSemodgomo xorblis prognozis gamar-
Tleba 70% (saSualo), samarcvle simindis prognozis ga-
marTleba 91% (maRali) da kartofilis kulturis - 74% 
(saSualo) mosavlis prognozirebisaTvis. analogiuri ga-
mocda ar Catarebula Saqris Warxlis da mzesumziras 
kulturebisaTvis, radgan regionSi aRniSnul wlebSi maT 
ar qondaT sawarmoo xasiaTis mniSvneloba. Tumca maTi 
reprezentuloba gamoyenebis TvasazrisiT eWvs ar iwvevs. 
amitom zemoaRniSnuli kulturebis mosavlis saprogno-
zo meTodebi SeiZleba gamoyenebuli iqnas saqarTvelos 
aRmosavleT regionebisaTvis. 

samagaliTod (2010 w.) mcxeTa-mTianeTis regionis 
duSeTis municipalitetisaTvis Sedgenili iqna saSemod-
gomo xorblis kulturis mosavlis prognozi. mocemul 
wels april-maisis TveebSi, atmosferuli naleqebis jam-

ma (mm) Seadgina 233 mm, ≥10 mm naleqian dReTa ricxvma - 9 
dRe, mcenaris saSualo simaRlem 95 sm. aRniSnuli prediq-
torebis Sesabamis gantolebaSi CasmiT miRebuli iqna 1.90 
t/ha, faqtiurma mosavalma Seadgina 1.70 t/ha. maSasadame, 
sxvaoba 200 kg, rac gantolebis dasaSvebi cdomilebis 

farglebSia (Su±300 kg/ha). prognozis gamarTleba 89% (ma-
Ralia). 

samagaliTod, aseve Sedgenilia (2010 w.) mcxeTa-mTi-
aneTis regionisaTvis saSemodgomo xorblis saerTo mo-
savlis prognozi. sadac, mocemuli kulturis mwarmoebe-
li municipalitetebidan (TianeTi, duSeTi, mcxeTa) miRe-
buli, zemoaRniSnuli prediqtorebis gasaSualebiT da 
Sesabamisi gantolebaSi CasmiT ganisazRvra regionis sa-
Sualo mosavali (1.4 t/ha). es ukanaskneli gamravlebuli 
iqna (2010 wlis) saSemodgomo xorblis saerTo farTobze 
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(2.3 aTasi heqtari) da miRebuli iqna regionisaTvis sap-
rognozo saerTo mosavali - 3.22 aTasi tona, faqtiuri 
mosavali Seadgens 3.90 aTas tonas. prognozis gamarTle-
ba damakmayofilebelia da Seadgens 83%. 
 saqarTvelos aRmosavleT regionebisaTvis (kaxeTi, 
qvemo qarTli, Sida qarTli, mcxeTa-mTianeTi) mniSvnelo-
vania, agreTve vazis kulturis samrewvelo sagviano ji-
Sebis (rqawiTeli, saferavi, goruli mwvane, aligote) fe-
nologiuri fazis (fenofaza) mosalodneli simwifis Ta-
riRis gansazRvris meTodi. amisaTvis moyvanilia ganto-
leba: 

y=-1.21*x+170 
 

gantolebaSi: y - mosalodneli simwifis dawyebis Tari-

Ria; x - dReTa ricxvi 1 aprilidan kvirtebis gaSlis Tari-
Ramde. 

 magaliTisaTvis. Sedgenili iqna vazis (goruli mwva-
ne) mosalodneli simwifis TariRis dadgomis prognozi 
Sida qarTlis regionis kaspis municipalitetisaTvis. mo-
cemul municipalitetSi vazis kvirtebis gaSla pirobi-
Tad aRiniSna 20 aprils, e.i. dReTa ricxvi 1 aprilidan 20 

aprilamde iqneba 20 dRe (x=20). am ricxvis x-is nacvlad 
gantolebaSi CasmiT da maTematikuri moqmedebiT miiReba 
146 dRe, romelic gadaiTvleba kvirtis gaSlis TariRi-
dan (20.IV), sadac msalodneli simwifis TariRi iqneba 

13.IX. prognozis cdomileba Su±9 dRea, winaswaroba 5 
Tvemde. 
 unda aRiniSnos, rom mocemuli prognozebis meTo-
debi, globaluri daTbobis pirobebSi, iZleva maRal ga-
marTlebas procentebSi Tu prognozis Sedgenamde moce-
mul savargulebze droulad iqneba Catarebuli Sesabami-
si agroteqnikuri RonisZiebebi. 
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9.3 sanawveralo kulturebis mosavlis  
prognozis meTodi 

sasoflo-sameurneo miwebze, rogorc aRiniSna saSe-
modgomo xorbleuli kulturebis (xorbali, qeri, Svria, 
Wvavi da sxva) mosavlis aRebis Semdeg, SesaZlebelia sa-
nawveralo kulturebis (sagazafxulo xorbali, qeri, 
Svria, zogierTi bostneuli, sasilose simindi) mosavlis 
miReba (igive sasoflo-sameurneo miwidan), im regionebis 
municipalitetebSi, sadac aqtiur temperaturaTa jamebi 

(>10°C) saSualod 3400°C-ze metia. aqedan 2100°C tempera-
turamde xmardeba saSemodgomo kulturebis ganviTare-

basa da mosavlis formirebas, xolo 1300°C da odnav meti 
sanawveralo kulturebs. amitom mizanSewonilia aqtiur 
temperaturaTa jamis saprognozo meTodis SemuSaveba, 
romelic gamoyenebuli iqneba sanawveralo kulturebis 

1300°C aqtiuri temperaturis jamis (>10°C) saprogno-

zod, gazafxulze temperaturis 10°C-ze gadasvlis Tari-
Ris dadgomidan oTxi Tvis gasvlis Semdeg vegetaciis bo-
lomde anu haeris saSualo dReRamuri temperaturis 

10°C-is qvemoT gadasvlis TariRamde. prognozi saSuale-
bas iZleva winaswar vicodeT mimdinare wels uzrunvel-
yofili iqneba Tu ara sasoflo-sameurneo miwebze sanaw-
veralo kulturebis ganviTarebisaTvis saWiro aqtiuri 

temperaturis jami (1300°C). Tu igi am ukanasknel tempe-
raturaze naklebi aRmoCndeba, srulfasovani nazardebi 
da mosavali ar iqneba miRebuli. 

zemoaRniSnulidan gamomdinare, klimatis globa-
luri cvlilebis gaTvaliswinebiT, momavlis scenaris 

(2020-2049 ww.) temperaturis 2°C-iT matebisas SeiZleba 
viwinaswarmetyveloT erTi da imave savargulidan mosav-
lis orjer miRebisaTvis aqtiuri temperaturis jami 

(1300°C). amisaTvis, qvemo qarTlis regionis magaliTze, 
bolnisisa da gardabnis municipalitetebis meteorolo-
giuri dakvirvebaTa monacemebis mixedviT, gaanalizebu-



 155 

li da damuSavebuli iqna agrometeorologiaSi miRebuli 
meTodis gamoyenebiT, sadac damyarebulia korelaciuri 
damokidebuleba haeris saSualo dReRamuri temperatu-

ris 10°C-is zeviT gadasvlis TariRsa da am TariRidan 
oTxi Tvis gasvlis Semdeg vegetaciis bolomde anu tempe-

raturis 10°C-is qvemoT gadasvlis TariRamde tempera-
turis jams Soris. es kavSiri bolnisisaTvis Seadgens 

r=0.83, xolo gardabnisaTvis - r=0.90, rac gamosaxulia na-
xazze 8.2.2, Sesabamisi gantolebebiT: 

 

T=-31.42*n+3681.29   bolnisisaTvis; 

T=-30.235*n+3687.06   gardabnisaTvis, 
 

analogiuri saprognozo gantolebebi Sedgenilia yvela 
regionis mixedviT (cxrili 9.3.1). 
 

cxr. 9.3.1 gazafxulze haeris dReRamuri saSualo temperatu-
ris 10°C-is zeviT gadasvlis TariRidan oTxi Tvis  

            gasvlis Semdeg vegetaciis bolomde temperaturis jamis 
1300°C da odnav meti saprognozo gantolebebi 

 

regioni, 
municipa 
liteti 

regresiis 
gantoleba 

T 

korelaciis 
koeficienti 

r 

gantolebis 
dasaSvebi 

cdomileba 
Su± 

kaxeTi, 
gurjaani 
Telavi 

 
=-34.82*n+3906.42 

=-30.828*n+3576.75 

 
0.70 
0.84 

 
260°C 
151°C 

mcxeTa- 
mTianeTi, 
mcxeTa 

=-36.283*n+3926.72 0.87 125°C 

samcxe- 
javaxeTi, 
axalcixe 

=-13.261*n+2410.36 0.66 107°C 

Sida  
qarTli, 
gori 
cxinvali 

 
=-30.457*n+3588.57 
=-29.606*n+3429.90 

 
0.76 
0.81 

 
144°C 
121°C 
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gantolebebSi T - aris aqtiuri temperaturis jami 10°C-
is zeviT gadasvlis TariRidan oTxi Tvis gasvlis Semdeg 

vegetaciis bolomde; n - dReTa ricxvi 1 Tebervlidan 

temperaturis 10°C-ze gadasvlis TariRamde. 
 gantolebebi gamoiyeneba Sesabamis regionSi sanawve-

ralo kulturebis mosavlisaTvis saWiro 1300°C da odnav 
meti temperaturis jamis saprognozod. prognozis winas-
waroba Seadgens oTx Tves. 
 moviyvanoT magaliTi 2020 wlisaTvis da SevadginoT 
prognozi qvemo qarTlis regionis bolnisis municipali-
tetis teritoriisaTvis. sadac bolnisis meteorologi-
uri sadguris haeris saSualo dReRamur temperaturaze 
dakvirvebaTa monacemebis mixedviT, dadgindeba tempera-

turis 10°C-is zeviT gadasvlis TariRi, winamdebare naS-
romis SesavalSi mocemuli gantolebiT. dauSvaT es Ta-
riRi aRiniSna 5.IV, romelic 1 Tebervlidan gadaTvliT 
iqneba 64 dReTa ricxvi. am ukanasknelis CasmiT bolnisi-

saTvis Sedgenili regresiis gantolebaSi n-is nacvlad da 

miviRebT 1670°C temperaturis jams. maSasadame, mimdina-
re wels srulad iqneba uzrunvelyofili sanawverelo 
kulturebis zrda-ganviTareba da garantirebuli mosa-
vali. 
 
 

9.4 savegetacio periodis xangrZlivobis (dRe) da  

aqtiur temperaturaTa jamis 10°C-is zeviT  

gadasvlis TariRidan temperaturis 2°C-iT  
matebisas momavlis scenari (2020-2049 ww.) da 

 maTi prognozirebis meTodi 
 

 savegetacio periodis xangrZlivobis da aqtiuri tem-

peraturis jamis (>10°C) prognozebi saintereso da mniS-
vnelovania gansakuTrebiT soflis meurneobis muSakebis, 
fermerebis da kerZo agroseqtorSi dasaqmebulTaTvis. 
ase, magaliTad, mimdinare wels Tu prognoziT aqtiuri 
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temperaturis jami, sxva danarCeni faqtorebis (atmosfe-
ruli naleqebi, haeris tenianoba da sxva) optimaluri pi-
robebisas meti aRmoCndeba mocemuli teritoriis saSua-

lo aqtiuri temperaturis jamTan SedarebiT (300-400°C-
iT), unda vivaraudoT, rom sasoflo-sameurneo kultu-
rebis zrda-ganviTareba da maTi produqtiuloba uzrun-
velyofili iqneba da piriqiT, e.i. mosavali da misi xaris-
xi 20-30%-iT da metiT SedarebiT naklebi iqneba. aseve, 
mcenareTa normaluri zrda-ganviTarebisa da maRali 
produqtiulobisaTvis xelsayrelia savegetacio perio-
dis xangrZlivoba da piriqiT. aqedan gamomdinare, klima-
tis globalur cvlilebasTan dakavSirebiT, saqarTve-
losaTvis SemuSavebulia klimatis cvlilebis scenari. 
kerZod, klimatis lokaluri cvlilebis saprognozod, 

gamoyenebulia regionaluri RegCM-4 da socialur-eko-

nomikuri ganviTarebis momavlis scenari A1 (temperatu-

ris 2°C-iT mateba, 2020-2049 ww.), (The Third Nacional 
Communication Climate Change of Georgia, 2015). mocemuli mo-
deliT gamoTvlilia 2020-2049 ww. klimaturi parametre-
bis saprognozo meteorologiuri dakvirvebaTa monace-
mebi (am SemTxvevaSi haeris dReRamuri saSualo tempera-
turebi). momavlis saprognozo klimaturi parametrebi-
dan gamoyenebulia TiToeuli wlis saSualo temperatu-
rebi garemos erovnuli saagentos meteorologiuri dak-
virvebebidan da gansazRvrulia gazafxulze temperatu-

ris 10°C-ze zeviT da Semodgomaze 10°C-ze qvemoT gadas-
vlis TariRebis dadgoma. romelic warmoebda SesavalSi 
mocemuli gantolebebiT (ix. Sesavali). miRebul Tari-
Rebs Soris gamoTvlili iqna aqtiur temperaturaTa ja-
mebi mTel savegetacio periodSi. aseve, gamoTvlilia sa-
vegetacio periodis xangrZlivoba (dRe). aRniSnuli maxa-
siaTeblebidan gamovlenilia sakmaod mWidro korelaci-
uri kavSirebi. kerZod, savegetacio periodSi gazafxul-
ze rac ufro adre aRiniSneba haeris dReRamuri saSualo 

temperaturis 10°C-ze zeviT gadasvlis TariRi, miT meti 
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aqtiur temperaturaTa jami grovdeba da piriqiT. analo-
giuri xasiaTisaa savegetacio periodis xangrZlivobac 
(dRe). amasTan dakavSirebiT akad. daviTaia aRniSnavda 

(Давитая Ф.Ф., 1964), rom nagvianebi gazafxuli warmoad-
gens saerTo siTbos deficitis momaswavlebels. radgan 
gazafxulis temperaturis simcire, ZiriTadad ar kompen-
sirdeba zafxulisa da Semodgomis temperaturebiT. 

aRniSnuli kanonzomierebebidan gamomdinare, Cvens 
mier regionebis TiToeuli municipalitetis mixedviT, 
Sedgenilia savegetacio periodis xangrZlivobis (dRe) 

da aqtiuri temperaturis jamis (>10°C) momavlis scena-

ri, temperaturis 2°C-iT matebisas (2020-2049 ww.), Sesaba-
misi saprognozo regresiis gantolebebiT (cxrili 9.4.1).  

cxr. 9.4.1 savegetacio periodis xangrZlivobis (dRe) da    
  aqtiuri temperaturis jamis (>10°C) saprognozo  
  gantolebebi (momavlis scenari, temperaturis 2°C-iT 

matebisas, 2020-2049 ww.) 

savegetacio periodis xangrZlivobis regresiis 
gantoleba regioni, 

municipa- 
liteti gantoleba n=

korelaciis 
koeficienti 

r= 

dasaSvebi 
cdomileba 

Su± (dRe)

kaxeTi, 
sagarejo 

-0.9624*x+268.16 0.86 7 

mcxeTa-
mTianeTi, 
mcxeTa 

-0.9429*x+269.77 0.93 6 

samcxe- 
javaxeTi, 
axalcixe 

-1.3175*x+286.62 0.89 7 

qvemo  
qarTli, 
bolnisi 

-1.0329*x+291.86 0.71 10 
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cxrili 9.4.1-is gagrZeleba 

Sida  
qarTli, 
gori 

 
-0.9842*x+273.02 

 
0.94 

 
5 

municipa- 
liteti 

aqtiuri temperaturis jamis (>10°C)  

regresiis gantoleba T= 
sagarejo -11.996*x+4253.14 0.75 193°C 
mcxeTa -12.0165*x+4377.13 0.77 131°C 
axalcixe -20.46*x+4900.01 0.75 143°C 
bolnisi -18.387*x+5554.21 0.74 173°C 
gori -12.272*x+4363.03 0.77 122°C 

 

cxrilSi 9.4.1 mocemuli saprognozo gantolebebi saime-
doa. maTi gamarTleba SeiZleba Sefasebuli iqnas ganto-
lebis dasaSvebi cdomilebiT, romelic savegetacio pe-
riodis xangrZlivobis prognozisaTvis, regionebis mi-

xedviT meryeobs ±5 dRidan ±10 dRemde, xolo aqtiuri 

temperaturis jamis prognozisaTvis 122°C-dan 193°C-mde. 
sadac, maTi Sedareba da Semowmeba SesaZlebelia mocemu-
li municipalitetis meteosadgurze Catarebuli haeris 
dReRamuri Tvis saSualo temperaturebze (sabaziso, mim-
dinare)  dakvirvebaTa monacemebis mixedviT. kerZod, tem-

peraturis 10°C-ze gadasvlis TariRis dadgena da am Ta-
riRidan dajamebuli aqtiuri temperaturebis Sedareba 
saprognozo monacemTan. aseve, dajamdeba savegetacio 
periodis xangrZlivobis dReebi da Sedardeba Sedgenil 
prognozTan, misi gamarTlebis SemowmebisaTvis. aseTi in-
formaciis ararsebobisas, ukidures SemTxvevaSi unda vi-
sargebloT sasoflo-sameurneo kulturebze vizualuri 
dakvirvebebiT da mimdinare wels Sefasdes kulturis 
produqtiuloba (kargi, arasasurveli). Tu kargi aRmoC-
ndeba Sedardeba prognozis dasaSveb cdomilebas, sadac 
miiReba Sesabamisi gamarTleba.  
 prognozis Sedgena SeiZleba gazafxulze, maisis 
pirvel pentadaSi, mTian zonaSi (sagarejo, axalcixe) iv-
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nisis pirvel pentadaSi. roca gveqneba aRniSnuli Tveebis 
wina ori Tvis temperaturebze Sesabamisi regionis muni-
cipalitetebis meteosadgurebidan informacia. tempera-

turis 10°C-is zeviT gadasvlis TariRebis gansazRvris 
gantolebebi ixileT naSromis SesavalSi. prognozis wi-
naswaroba sakmaod xangrZlivia da Seadgens 5-6 Tves.  

cxrilebSi (ix. danarTi, cxrilebi 9.4.2, 9.4.3) moyva-
nilia regionebisaTvis savegetacio periodis xangrZli-

vobis (dRe) da aqtiur temperaturaTa jamis (>10°C) 
prognozebi temperaturis 2°C-iT matebisas (momavlis 
scenari, 2020-2049 ww.).  

cxrilebis (9.4.2, 9.4.3) analizidan vrwmundebiT, rom 
regionebis mixedviT mocemuli savegetacio periodis 
xangrZlivobis dReebi da aqtiur temperaturaTa jamis 

(>10°C) prognozebi mTeli savegetacio periodisaTvis sa-
yuradRebo da gasaTvaliswinebelia. amasTan dakavSire-
biT aRvniSnavT, rom regionebSi scenariT, temperaturis 

2°C-is matebisas Sedgenili prognozebis mixedviT, aqti-
ur temperaturaTa jamebi yvelgan maRalia. amitom mcena-
reebis normaluri produqtiulobisaTvis, sasoflo-sa-
meurneo kulturebis qveS gardauvalia niadagis morwyvi-
Ti RonisZiebebis Catareba, gansakuTrebiT ivnis-agvis-
tos vegetaciis periodSi.  

cxrili 9.4.3-is mixedviT adgilobrivi klimaturi 
pirobebidan gamomdinare, qvemo qarTlis regioni        
(bolnisi, gardabani, marneuli) yvelaze meti aqtiur tem-
peraturaTa jamiT xasiTdeba. Tumca, sasoflo-sameur-
neo kulturebis normalur ganviTarebas niadagis teniT 
uzrunvelyofis pirobebSi igi aSkarad ver Seaferxebs im 
SemTxvevaSi, Tu temperatura scenariT gaTvaliswine-
bulze mets ar moimatebs. 

aRvniSnavT, rom momavalis prognozis Sedgena ar 
aris rTuli, risTvisac soflis meurneobis muSakebis, 
specialistebis, fermerebis da dainteresebuli pirebi-
saTvis, regionebis municipalitetetebis meteosadgure-



 161 

bis mixedviT ganisazRvra da gamzadda momavlis 2020-2025 
wlebis prognozebis Sedgenis, sawyisi haeris dReRamuri 

saSualo temperaturebis 10°C-is zeviT gadasvlis Tari-
Rebi 1 - Tebervlidan (ix. danarTi, cxrili 9.4.3). mocemul 
wlebSi prognozebi sasurvelia Seadginon dainterese-
bulma pirebma. sxva danarCen wlebSi - 2026-2049 progno-
zis SedgeniT dainteresebul pirebs SeuZliaT gansaz-

Rvron temperaturis 10°C-is zeviT gadasvlis TariRebi. 
amisaTvis, unda mimarTon regionebis meteosadgurebs, 
raTa miiRon gazafxulze, marti-aprilis Tveebis saSua-

lo temperaturebis 10°C-is zeviT gadasvlis TariRis 
gansazRvrisaTvis monacemebi. 
 magaliTisaTvis. dauSvaT, 2026 wels Sida qarTlis 
regionis goris municipalitetis meteosadguridan miRe-
buli iqna martisa da aprilis Tveebis saSualo tempera-
turebis monacemebi, romelic SesavalSi mocemuli gan-
tolebiT ganisazRvreba (gansazRvris wesi ixileT teq-
stSi).  

y=-2.4*x+79 
 
sadac, temperaturis 10°C-is zeviT gadasvlis TariRi iq-
neba 24.III anu 1 - Tebervlidan gadaTvliT dReTa ricxvi 
Seadgens - 52. am ukanasknelis CasmiT regionis Sesabamis 

gantolebaSi n-is nacvlad da maTematikuri moqmedebiT, 
mimdinare wels (2026 w.) aqtiuri temperaturis jamis 

prognozi iqneba 3725°C.  
 

T=12.272*n+4363.03 
 
analogiurad, ganisazRvreba imave TariRidan mocemuli 
regionisaTvis savegetacio periodis xangrZlivoba Sesa-
bamisi gantolebiT, sadac miiReba 222 dRe. 
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saqarTvelos aRmosavleT regionebis mixedviT Ca-
tarebuli kvleviTi samuSaoebis Sedegebidan gamomdina-
re, gamoyofil mSral subtropikul, mTian da maRalmTian 
zonebSi soflis meurneobis muSakebi da fermerebi SeZ-
leben rentabeluri sasoflo-sameurneo kulturebis ga-
Seneba-gavrcelebas. amavdroulad, gasaTvaliswinebelia 
saqarTvelos mTavrobis mier miRebuli kanoni (2016 wlis 
16 ivlisi) maRalmTiani regionebis ganviTarebis Sesaxeb, 
romlis mizania uzrunvelyos regionebSi mcxovrebTa ke-
TildReoba, cxovrebis donis amaRleba, dasaqmebis xel-
Sewyoba, socialur-ekonomikuri mdgomareobis gaumjo-
beseba. am mniSvnelovani kanonis Sesabamisad, winamdebare 
naSromSi mocemulia mTiani regionebis mixedviT, Cvens 
mier Catarebuli gamokvlevebis sayuradRebo Sedegebi. 
naSromSi gamoyofil agroklimatur zonebSi perspeqtiu-
lia agreTve, bioorganuli meurneobebis Seqmna, sadac 
fermerebi adgilobriv mosaxleobasTan erTad Tanamed-
rove bioteqnologiis meTodebis gamoyenebiT SeZleben 
miiRon maRali mosavali da ekologiurad sufTa, xaris-
xovani produqcia. romelsac adgilobrivi mosaxleoba 
gamoiyenebs, xolo saWiroebis SemTxvevaSi moaxdens mis 
realizacias, rac xels Seuwyobs dasaqmebas da depopu-
laciis procesis Semcirebas. 

zemoaRniSnuli gamokvlevaTa analizidan gamomdi-
nare, globaluri daTboba savegetacio periodSi gavle-
nas axdens sakvlevi teritoriis agroklimatur maxasia-
Teblebze. kerZod, gaxangrZlivebulia savegetacio peri-
odi, aseve, momatebulia aqtiur temperaturaTa jamebi 

(>10°C), xolo atmosferuli naleqebi ZiriTadad Semci-
rebulia. am maxasiaTeblebis mixedviT mcirdeba hidro-
Termuli koeficientebi, rac maCvenebelia sxvadasxva ti-
pis gvalvebis gaxSireba-ganmeoradobis. amitom saWiroa 
aRniSnulis mimarT SemuSavdes Semarbilebeli (miTigaci-
uri) RonisZiebebi. mSral subtropikul da odnav SemaR-
lebul mTian zonebSi gansakuTrebiT unda iqnas gaTva-
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liswinebuli iseTi seleqtirebuli mravalwliani, aseve 
erTwliani kulturebis warmoeba, romlebic gamoirCevi-
an SedarebiT maRali temperaturisadmi mdgradobiT da 
gvalvagamZleobiT. mTis da maRalmTis zonebSi daxril 

ferdobebze (10° da meti) rekomendirebulia terasebis 
mowyoba, rac mniSvnelovnad amcirebs wylis Camonadens 
da niadagidan wylis intensiur aorTqlebas. efeqturia 
niadagis zedapiris kultivacia-gafxviereba; aseve, gaba-
tonebuli qarebis sawinaaRmdego mcenareTa qarsacavi 
zolebis gaSeneba, rac qmnis kulturebisaTvis xelsay-
rel mikroklimats. garda amisa, klimatis Tanamedrove 
cvlilebasTan dakavSirebiT, gamoyvanili unda iqnas xor-
blis warmoebaSi dasanergad daavadebebisa da mavneble-
bis mimarT rezistentuli jiSebi. aseve, mniSvnelovania 
sarwyavi wylis dawvimebiT da wveTovani rwyvis meTode-
bis farTod danergva-gamoyeneba.  
 klimatis Tanamedrove globaluri cvlilebidan ga-
momdinare, gasaTvaliswinebelia scenariT, temperatu-

ris 2°C-iT matebisas mosavlis da fenologiuri fazebis 
dadgomis agrometeorologiuri prognozebis meTodebis 
praqtikuli gamoyeneba. saWiroa agreTve, sazogadoebis 
cnobierebis amaRleba mowyvladobis Sefasebis, adapta-
ciis da Semarbilebeli (miTigacia) RonisZiebebis SemuSa-
vebis TvalsazrisiT.  
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