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gasuli saukunis bolo aTwleulebSi Catarebulma kvlevebma cxadyo, rom Tanamed-
rove globaluri daTboba didi albaTobiT gamowveulia atmosferoze anTropoge-
nuri datvirTvebiT, upiveles yovlisa wiaRiseuli sawvavis mzardi moxmarebiT, saav-
tomobilo gamonabolqvebiT da sxva. gazebi, romlebic miCneulia globaluri daT-
bobis ZiriTad wyarod aris saTburis gazebi, romlebic anTropogenuri an bunebrivi 
warmoSobis atmosferos airovani komponentebia. atmosferoSi momatebul naxSirorJ-
angs SeuZlia gamoiwvios miwispira haeris fenis daTboba. msgavs movlenebs SeiZleba 
adgili hqondes haeris temperaturebis, atmosferuli naleqebis da sxva meteorolo-
giuri elementebis ganawilebaSi. aRniSnuli elementebis drosa da sivrceSi gana-
wilebis cvlilebam saqarTvelos teritoriac moicva, sadac mis aRmosaleT nawilSi 
temperaturis meti matebis tendencia gamovlinda, vidre mis dasavleT nawilSi.  

zemoaRniSnulidan gamomdinare, soflis meurneobis TvalsazrisiT, sayuradReboa 
agrokulturebze mosalodneli yinvebis zemoqmedebis da misi ganmeoradobis Se-
faseba klimatis cvlilebis gaTvaliswinebiT. mcenaris yinvagamZleoba rTuli biol-
ogiuri procesi. igi dakavSirebulia mcenaris memkvidreobis TaviseburebasTan da me-
teorologiur faqtorebTan. amitom mcenaris yinvagamZleobas, gamozamTrebis Tval-
sazrisiT, udidesi mniSvneloba aqvs. savegetacio periodSi misi normaluri zrda 
saimedo maCvenebelia zamTrisaTvis mzadebisa, radgan am dros igi maqsimalurad ima-
ragebs sakveb nivTierebebs. mcenarem Tu sakvebis momarageba ver moaswro, yinvisagan 
advilad daziandeba. maSasadame, mcenaris yinvebisagan dazianeba damokidebulia ara 
marto araxelsayrel agrometeorologiur pirobebze, aramed mis mdgomareobazec. 
kargad ganviTarebuli da mosvenebiT stadiaSi droulad Sesuli mcenareebi zamTris 
pirobebs SedarebiT advilad eguebian da saTanado agroteqnikis pirobebSi sagrZ-
noblad imaRleben yinvagamZleobis unars. 

saqarTvelos teritoriaze, calkeul wlebSi zamTris yinvebi SeiZleba araxelsa-
yreli aRmoCndes agrokulturebisaTvis. gansakuTrebiT saSiSia zamTris haeris abso-
luturi minimaluri temperaturebi. aRmosavleT saqarTvelos dedofliswyaros muni-
cipalitetis da samxreT saqarTvelos axalcixis teritoriebze -15, -17°C da meti tem-
peraturebis (Tovlis safaris gareSe) SemTxvevaSi, SesaZloa Zlier daziandes sa-
Semodgomo kulturebi (xorbali da sxva), agreTve vazis mimdinare wlis nazardebi, 
xolo ufro dabali temperaturebisas -20, -22°C vazi gaiyinos fesvis yelamde (mTli-
anad) [2]. 

dedofliswyaros da axalcixis municipalitetebisaTvis, klimatis globaluri 
daTbobis pirobebSi SesaZlebelia ramdenadme Seicvalos aRniSnuli klimaturi 
parametris klebis tendencia. amasTan dakavSirebiT, SedarebisaTvis damuSavebuli da 
gaanalizebuli iqna 1956-2005 w.w. sabaziso (mimdinare) dakvirvebaTa da regionaluri 
modeliT (RegCM-4), momavlis A2 scenariT [1] gamoTvlili (2020-2050 ww) monacemebi, 
romelTa mixedviT Sedgenilia maTi albaTobis (%) mrudi (nax. 1, 2). 

dedofliswyaros municipalitetis absoluturi minimaluri temperaturebis damu-
Savebis da analizis Sedegad gamoirkva, rom globaluri daTbobis pirobebSi moma-
vlis scenariT, aRniSnuli temperaturebi Semcirebulia -3°C-iT sabazisosTan Seda-
rebiT. cnobilia, rom -15°C temperaturas (Tovlis gareSe) SeuZlia daazianos saSemo-
dgomo kulturebi (xorbali da sxva), xolo -17°C temperaturas - vazis kulturis er-
Twliani nazardebi. (gansazRvris wesi: gansazRvrisaTvis saWiroa informacia moce-
muli kulturis damazianebel-kritikul temperaturaze da adgilis saSualo abso-
lutur minimalur temperaturaze. maT Soris gavigebT sxvaobas. miRebuli sxvaobis 
maCvenebels davitanT naxazis abscisTa RerZze. datanili wertilidan aRimarTeba 
swori mrudis gadakveTamde. sadac vpoulobT Sesabamis ganmeoradobis procents).  
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______   sabaziso (mimdinare) 
_ _ _ _  scenari (momavlis) 
 

nax. 1 dedofliswyaros haeris abs. minimalur temperaturaTa albaTobis (%) mrudebi 
 

 

 
 

______   sabaziso (mimdinare) 
_ _ _ _  scenari (momavlis) 
 

nax. 2 axalcixis haeris abs. minimalur temperaturaTa albaTobis (%) mrudebi 
 

nax.1-is sabazisos mrudze gansazRvrisas gamoirkva, rom aRniSnuli -15°C tempera-
tura ganmeordeba 20%-iT anu 2-jer yovel aT welSi, xolo momavlis scenariT - 5%-
iT yovel aT welSi, anu erTxel yovel oc welSi. e.i. momavlis scenariT, 
zemoaRniSnuli kulturebi SesaZlebelia daziandes 3-jer naklebad sabazisosTan 
SedarebiT, absoluturi minimaluri temperaturis Semcirebis (Serbilebis) gamo. 

axalcixis municipalitetis absoluturi minimaluri temperaturebis damuSavebis 
da analizis Sedegebidan gamomdinare, klimatis globaluri daTbobis pirobebSi, mo-
mavlis scenariT, absoluturi minimaluri temperaturebi Semcirebulia saSualod -

1°C-iT, sabazisosTan SedarebiT. nax.2-is sabazisos mrudze gansazRvrisas gamoirkva, 
rom magaliTad, -15°C temperaturis SemTxvevaSi (Tovlis safaris gareSe) SeiZleba 
daziandes saSemodgomo kulturebi (xorbli da sxva), -17°C temperaturaze vazis 
kulturis erTwliani nazardebi. agrokulturebis damazianebeli -15°C temperatura 
ganmeordeba 70%-iT, anu 7-jer yovel aT welSi, xolo momavlis scenariT ganmeor-
deba 60%-iT, e.i. 6-jer yovel aT welSi. maSasadame, momavlis scenariT mocemuli ku-
lturebi SesaZloa daziandes erTi SemTxveviT naklebad sabazisosTan SedarebiT, 
anu absoluturi minimaluri temperatura -1°C-iT Serbilebuli iqneba. rac, Seexeba 
vazis mTlianad moyinvas -22°C temperaturis SemTxvevisas, momavlis scenariT, igi mo-
salodnelia 2-jer yovel aT welSi, xolo sabazisos mixedviT 4-jer yovel aT we-
lSi. amitom vazis kultura TiTqmis yovel wels unda iyos daculi Zlieri yinve-
bisagan, masze miwis SemoyriT da sxva yinvebisagan damcavi RonisZiebebis gatarebiT. 
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sabaziso da momavlis scenaris naxazebidan (1, 2) dedofliswyaros da axalcixis 
municipalitetebisaTvis gamoTvlilia absoluturi minimaluri temperaturebis 
sxvadasxva maCveneblis albaToba (ganmeoradoba) procentebSi (cxrili 1). 
 
cxr.1 aRmosavleT saqarTveloSi haeris abs. minimalur temperaturaTa albaToba, (%) 
municipali- 

teti 
sabaziso/ 
scenari 

u z r u n v e l y o f a,% 
95 90 70 50 30 10 5 

 
dedoflis- 
wyaro 

sabaziso 
(mimdinare) 

-7 -8 -10 -12 -14 -17 -19 

scenari 
(2030-2050) 

-6 -7 -8 -9 -11 -12 -13 

 
axalcixe 

sabaziso 
(mimdinare) 

-10 -13 -15 -19 -23 -25 -26 

scenari 
(2030-2050) 

-12 -13 -14 -18 -20 -22 -24 

  
cxrilis 1-is mixedviT dedofliswyaros municipalitetSi, momavlis scenaris 

mixedviT, absoluturi minimaluri temperatura Semcirebulia -3°C-iT sabazisosTan 
SedarebiT, xolo axalcixis municipalitetisaTvis absoluturi minimaluri   tem-
peratura Semcirebulia saSualod -1°C-iT, sabazisosTan SedarebiT. maSasadame, moma-
vlis scenaridan gamomdinare, absoluturi minimaluri temperatururebi ramdenadme 
Serbilebuli iqneba zemoaRniSnuli kulturebis ukeT gamozamTrebisaTvis.  

 yinvebi gansakuTrebiT saSiშia da did zians ayenebs subtropikuli zonis raione-
bs, subtropikuli mcenareebi naklebad yinvagamZlea vidre kontinenturi xexilovani 
kulturebi da vazi. dasavleT saqarTvelos teritoriaze xelvaCauris municipalite-
tSi, aseve, saSiSia absoluturi minimaluri temperaturebis moqmedebis xasiaTi. 
kerZod, Tu absoluturi minimaluri temperatura daiwevs 0°C-is qvemoT -6, -8°C da 
metiT, SeiZleba kritikuli (damazianebeli) aRmoCndes, gansakuTrebiT citrusovani 
kulturebisaTvis [3,4]. rac Seexeba, qedas municipalitetis teritorias aq agrokul-
turebisTvis aranakleb saSiSia zamTris absoluturi minimaluri temperaturebis ze-
moqmedeba, gansakuTrebiT iseTi naklebad yinvagamZle kulturebisaTvis, rogoricaa 
limoni, forToxali, mandarini da sxva. 
        mocemul teritoriebze, klimatis globaluri daTbobis fonze SesaZlebelia 
ramdenadme Seicvalos aRniSnuli faqtorebis klebis tendencia. aRniSnulTan 
dakavSirebiT, xelvaCauris da qedis municipalitetebisaTvis damuSavebuli iqna 
sabaziso (mimdinare) meteorologiur dakvirvebaTa da momavlis A2 scenariT 
gamoTvlili 2020-2050 wlebisaTvis monacemebi. mocemuli masalebis mixedviT, 
Sedgenili iqna maTi albaTobis mrudebi (nax. 3, 4). 
       xelvaCauris municipalitetis absoluturi minimaluri temperaturebis damuSave-
bisa da analizis Sedegebi gviCvenebs, rom klimatis globaluri daTbobis pirobebSi 
absoluturi minimumebi (-1°C) ramdenadme Serbilebulia. naxazi 3-is mrudze gansaz-
Rvrisas gairkva, rom magaliTad, -7°C temperatura, romelic iwvevs citrusovani kul-
turebis, gansakuTrebiT limonis dazianebas fesvis yelamde, forToxlis, greipf-
rutis erTwliani nazardebis da mandarinis foTlebis dazianebas, xelvaCauris te-
ritoriaze ganmeordeba 20 welSi erTxel, xolo momavlis scenariT, 2020-2050 wle-
bSi 30 welSi erTxel.  maSasadame, unda vivaraudoT, rom xelvaCauris municipali-
tetis zonaSi citrusovani kulturebi zamTris yinvebis dazianebisagan ramdenadme 
dazRveuli iqneba. rac, xelSemwyobi iqneba citrusovan kulturebze zamTris yinvebi-
sagan dacviTi agroteqnikuri RonisZiebebis gasatarebeli xarjebis SemcirebisaTvis. 
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______   sabaziso (mimdinare) 
_ _ _ _   scenari (momavlis) 
 

nax. 3 xelvaCauris haeris abs. minimalur temperaturaTa albaTobis (%) mrudebi 
 
 

 

 

 
______   sabaziso (mimdinare) 
_ _ _ _   scenari (momavlis) 
 

nax. 4 qedas haeris abs. minimalur temperaturaTa albaTobis (%) mrudebi 
 

unda aRiniSnos, qedas municipalitetisaTvis, nax.4-is sabazisos mrudze gansazR-
vrisas gamoirkva, rom magaliTad, -11°C temperatura, romelsac SeuZlia (uTovlod) 
Zlierad daazianos mandarinis kultura zR. donidan 300 m simaRleze ganmeordeba 
10%-iT anu erTxel yovel aT welSi. xolo momavlis scenaris mrudis mixedviT 5%-
mde yovel aT welSi, anu erTxel yovel oc welSi. maSasadame, momavlis scenariT, 
mocemuli kultura SesaZloa Zlier daziandes oc welSi erTxel, sabazisosTan 
SedarebiT (aT welSi erTxel). 

xelvaCauris da qedas municipalitetebisaTvis sabaziso da scenaris mixedviT 
(nax.3,4), gamoTvlilia minimaluri temperaturebis sxvadasxva maCveneblis albaTobebi 
(ganmeoradoba) procentebSi (cxrili 2). 

 
 

cxr. 2 dasavleT saqarTveloSi haeris abs. minimalur temperaturaTa albaToba, (%) 
municipali- 

teti 
sabaziso/ 
scenari 

u z r u n v e l y o f a,% 
95 90 70 50 30 10 5 

 
xelvaCauri 

sabaziso 
(mimdinare) 

 
-7 

 
-6 

 
-4 

 
-3 

 
-2 

 
-1 

 
0 

scenari 
(2030-2050) 

 
-5 

 
-4 

 
-3 

 
-2 

 
-1 

 
-0.5 

 
0 

 
qeda 

sabaziso 
(mimdinare) 

-2 -4 -5 -7 -8 -11 -12 

scenari 
(2030-2050) 

-2 -3 -4 -5 -6 -8 -10 

 
cxrili 2-is mixedviT, xelvaCauris municipalitetis absoluturi minimaluri 

temperatura Semcirebulia -1°C-iT. es mianiSnebs imaze, rom absoluturi minimaluri 
temperaturebi mocemul municipalitetSi Serbilebulia da gansakuTrebulad saxif-
aTo ar unda iyos citrusovani kulturebisaTvis. xolo qedas municipalitetisaTvis 
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scenaris Sesabamisad, absoluturi minimaluri temperaturebi Semcirebulia -2°C-iT 
sabazisosTan SedarebiT. aRniSnuli, mocemuli \municipalitetis tenian subtropiku-
l zonaSi miuTiTebs yinvebis Serbilebaze. gamomdinare aqedan, momavlis prognoziT 
(2020-2050 ww) yinvebi gansakuTrebulad saSiSi ar unda iyos mandarinis da kivis 
kulturebisaTvis. 

 daskvnis saxiT unda aRiniSnos, rom dedofliswyaros municipalitetis terito-
riaze, saSemodgomo kulturebis (xorbali da sxva), agreTve vazis kritikuli (da-
mazianebeli) absoluturi minimaluri temperaturebi (-15, -17°C) momavlis scenaris mi-
xedviT Semcirebulia -3°C-iT, sabazisosTan SedarebiT, xolo axalcixis municipali-
tetis teritoriaze saSemodgomo xorblis da vazis kritikuli (damazinebeli) abso-
luturi minimaluri temperaturebi (-15°C, -17°C) momavlis scenaris mixedviT, sabazi-
sosTan SedarebiT Semcirebulia saSualod -1°C-iT. aRniSnuli temperaturebi, SesaZ-
loa ukeTesi aRmoCndes mocemuli kulturebis normalurad gamozamTrebisaTvis. 

xelvaCauris teritoriaze scenarisa (2020-2050 ww.) da sabaziso (mimdinare) masal-
ebis damuSavebisas gamoirkva, rom citrusovani kulturebis damazianebeli kriti-
kuli temperaturebi Semcirebulia -1°C-iT sabazisosTan SedarebiT. rac, ramdenadme 
xelSemwyobi iqneba maTi zamTris yinvebisagan dacviTi RonisZiebebis gasatarebeli 
xarjebis SemcirebisaTvis. xolo qedas municipalitetis teiotoriaze, momavlis sce-
nariT, absoluturi minimaluri temperaturebi sabazisosTan SedarebiT Semcirebul-
ia -2°C-iT. aqedan gamomdinare, ramdenadme xelsayreli pirobebi iqmneba mandarinis, 
limonis, kivis da sxva kulturebis ukeTesad gamozamTrebisaTvis. 

zemoaRniSnul kulturebze damazianebeli-kritikuli temperaturebis codnas 
garkveuli praqtikuli mniSvneloba gaaCnia, raTa TiToeuli saxeobis gaSenebisaTvis 
winaswar SeirCes SedarebiT xelsayreli mikroklimaturi zonebi. 
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UDC 551.583 
Impact of frosts on agricultural crops under climate change/Meladze G., Meladze M./Scientific Reviewed 

Proceedings of the IHM, GTU. - 2020 - vol.129 - pp.45-50. Georg.; Abst.: Georg., Eng., Rus. The impact of 

frosts on agricultural crops by the future scenario (2030-2050) in the conditions of climate change are 

estimated. It is established that the absolute minimum temperatures in Dedoplistskaro municipality (-15, -17°C) 

are reduced by -3°C according to the future scenario, and in Akhaltsikhe by -1°C, compared to the base 

(current), which is favorable for autumn crops (wheat, etc.) and for normal wintering of vines. Damage-critical 

temperatures of citrus crops on the territory of Khelvachauri are reduced by -1°C according to the future 

scenario (2030-2050), and by -2°C on the territory of Keda, compared to the base (current). Curves of the 

probability (%) of the absolute minimum air temperatures according to the municipalities are drawn. 

 

УДК 551.583 
Влияние морозов на сельскохозяйственные культуры с учетом изменения климата/Меладзе Г.Г., 

Меладзе М.Г./ Науч. Реф. Сб. Труд. ИГМ ГТУ - 2020. вып.129 - с.45-50. - Груз.; Рез.: Груз., Англ., Рус  
В условиях изменения климата, сценарием будущего (2030-2050 гг.) оценено влияние морозов на 

сельскохозяйственные культуры. Установлено, что согласно сценарию будущего, абсолютные 

минимальные температуры (-15, -17°C) по сравнению с базовыми (текущими) в муниципалитете 

Дедоплисцкаро снижены на -3°C, а в Ахалцихе на -1°C, что благоприятно для озимых культур (пшеницы 

и др.) и для нормальной зимовки лозы. В соответствии со сценарием будущего (2030-2050 гг.), 

критические температуры повреждения цитрусовых по сравнению с базовыми (текущими) в районе 

Хелвачаури снижены на -1°C и на -2°C на территории Кеды. Кривые вероятности (%) абсолютных 

минимальных температур воздуха построены по муниципалитетам.   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


