
saqarTvelos teqnikuri universitetis 

hidrometeorologiis instituti 

 

Sifri # IHM-12-07- GTU-2424 

 

 

,,vamtkiceb” 

direqtori 

teq. akad. doqtori  

                                                 --------------------------  T.cincaZe 

                                                         25 dekemberi 2012 

 

  

 

 

mcxeTa-mTianeTis regionSi agrokulturebis maRali 

produqtiulobis uzrunvelsayofad maTi racionalurad 

ganlagebis sqemisa da mosavlis agrometeorologiuri 

prognozebis damuSaveba klimatis cvlilebis 

gaTvaliswinebiT 

 

(daskvniTi angariSi) 

 

 

 

 

 

 

Temis xelmZRvaneli, 

pasuxismgebeli Semsrulebeli, 

s/m-is mecn. doqtori, profesori                             g.melaZe 

 

 

 

 

 

 

Tbilisi - 2012 

 

 



2 
 

S e m s u l e b l e b i: 

 

 

pasuxismgebeli Semsrulebeli                             g.melaZe 

mTavari mecn. TanamSromeli                   Sesavali; referati; sakiTxis         

s/m-is mecn. doqtori, profesori              mdgomareoba; obieqti da kvlevis 

                                                meTodika; §1, 2, 3, 4; cxrili 

                                                1, 4, 6, 7, 11, 12, 13; nax. 1, 2, 3, 4, 5,   

                                                daskvnebi. 

                                               

 

Semsrulebeli                                               m.melaZe 

ufr. mecn. TanamSromeli                      §1, 2, 3; cxrili 2, 3, 5, 8, 9, 10,  

s/m-is akademiuri doqtori                    11, 12, 13;  

                                                kompiuteruli uzrunvelyofa. 
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r e f e r a t i 

 

angariSi  52 gv.,   cxrili 13,   naxazi 5 

 

 haeris da niadagis temperatura, agroklimaturi resursebi, temperaturis 

da naleqebis jami, klimatis cvlileba, scenari, regresiis gantoleba, 

agrometeorologiuri prognozi. 

 

 mcxeTa-mTianeTis regionis soflis meurneobaSi marcvleulis, vazis, 

xexilovani, baRCeuli, kartofilis da sxva kulturebis maRali 

produqtiulobisaTvis da racionalurad ganlagebisaTvis dasabuTebulia 

agroklimaturi resursebis efeqturad gamoyeneba. rac xels uwyobs soflis 

meurnebis muSakebs da fermerebs garantirebuli mosavlis miRebaSi. 

 regionis teritoriaze raionebis mixedviT, gaanalizebulia sabaziso 

(arsebuli) klimaturi maxasiaTeblebi (mzis naTeba, haeris saSualo, 

absoluturi maqsimaluri da minimaluri temperaturebi, atmosferuli 

naleqebi da sxva). 

 zamTris pirobebSi niadagis 5 sm siRrmeze, saSemodgomo kulturebis 

fesvTa sistemis ganlagebis zonaSi mocemulia kritikuli (damazianebeli) 

temperaturis da niadagis zedapiris temperaturebis (Tovlis safaris qveS da 

uTovlod) gansazRvris gantolebebi. 

 regionis raionebSi saSemodgomo xorblis Tesvis optimaluri vadebis 

dadgenisaTvis mocemulia regresiis gantoleba, agreTve haeris dReRamuri 

saSualo temperaturis 10°-is zeviT dadgomis TariRis da absoluturi 

minimaluri temperaturis ganmeoradoba (%). 

 agebulia gabatonebuli qarebis mimarTulebaTa ganmeoradobebi (%) 

sqemebi (ganrigi), romelic gaTvaliswinebulia qarsacavi zolebis 

gaSenebisaTvis. 

 mocemuli regionis agroklimaturi resursebis SefasebisaTvis, Sekrebili 

da damuSavebulia mravalwliuri meteorologiur dakvirvebaTa monacemebi 
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raionebis mixedviT. monacemebis safuZvelze Tbili periodisaTvis 

(savegetacio) gamoTvlilia agroklimaturi maxasiaTeblebi, romlebic 

ZiriTadad xelsayrelia agrokulturebis normaluri ganviTarebisaTvis. 

 mocemulia agrokulturebis aqtiur temperaturaTa jamiT uzrunvelyofa 

cxrilis saxiT. aseve, zemoaRniSnuli kulturebis nebismieri fenologiuri 

fazis ganviTarebisaTvis konkretul TariRSi gansazRvrisaTvis nomograma. 

 savegetacio periodisaTvis gamoyenebulia ≥5 mm naleqian dReTa ricxvis 

da atmosferuli naleqebis ≤800 mm jamis uzrunvelyofisaTvis Sedgenili 

nomogramebi. 

 klimatis globaluri cvlilebis gaTvaliswinebiT, SemuSavebulia 

scenari haeris temperaturis 2°-iT mateba da Sedgenilia regresiis 

gantolebebi. am ukanasknelTa gamoyenebiT gamoyofilia agrokulturebis 

racionalurad ganlagebis agroklimaturi zonebi. 

 mcxeTa-mTianeTis regionisaTvis SemuSavebulia saSemodgomo xorblis, 

simindis da kartofilis mosavlis (momavlis, 2020-2030 ww) 

agrometeorologiuri prognozebis meTodebi. 
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 mcxeTa-mTianeTis regioni sakmaod rTuli mTagoriani reliefiT 

xasiaTdeba. misi raionebis (yazbegi) CrdiloeTi nawili, duSeTis da TianeTis 

nawilis teritoria ganlagebulia centraluri kavkasionis mTis samxreT 

kalTebze, zR. donidan 2000 m da met simaRleze. aRniSnuli simaRlidan qvemoT 

zR. donidan 550 m-mde teritoria moicavs mcxeTis raions. mocemul regions 

dasavleTiT akravs Sida qarTlis regioni, CrdiloeTiT kavkasionis mTa, 

aRmosavleTiT kaxeTis regioni, samxreTiT qvemo qarTlis da samxreT-

dasavleTiT samcxe-javaxeTis regionebi. 

 mcxeTa-mTianeTis regionSi awarmoeben erTwlian da mravalwlin 

kulturebs. kerZod, marcvleuls, vazs, xexilovan, bostneul-baRCeul da sxva 

kulturebs. aRniSnuli kulturebis ganviTarebas xels uwyobs regionis 

niadagur-klimaturi pirobebi, romlis safuZvelze miiReba sakmaod maRali 

mosavali. Tumca, calkeul wlebSi (amindis araxelsayreli movlenebi - 

gvalva, wayinvebi, Zlieri yinvebi da sxva) ar aris dazRveuli kulturebis 

maRali produqtiulobis Semcireba. regionSi soflis meurneobis Semdgomi 

ganviTareba uzrunvelyofs adgilobrivi mosaxleobis socialuri da 

ekonomikuri donis amaRlebas. amitom saWiroa mecnierulad dasabuTebuli 

agroklimaturi resursebis Sefaseba da efeqturad gamoyeneba adgilobriv 

pirobebSi, Sesabamisi agrokulturebis racionalurad ganlagebisa da 

warmoebisaTvis. amasTan dakavSirebiT, regionis teritoriaze gaanalizebulia 

da ganxilulia agroklimaturi resursebi, romlis mixedviT gamoiTvleba 

zemoaRniSnuli kulturebis maRali produqtiulobis SesaZleblobani. 

 winamdebare angariSSi, regionis teritoriis SefasebisaTvis ganxilulia 

klimaturi faqtorebis maxasiaTeblebi (sxvadasxva saxis temperaturebi, 

atmosferuli naleqebi, wayinvebi, mzis naTeba da sxva) ZiriTadad savegetacio 

periodisaTvis. 

 regionis teritoriaze zogjer daikvirveba sakmaod Zlieri yinvebi, 

mcire Tovlis SemTxvevaSi, rac kargad ver uzrunvelyofs ZiriTadad 

saSemodgomo kulturebis (xorbali, da sxva) gamozamTrebas. sasurvelia 

vicodeT misi dazianebis sixSire. amisaTvis Sedgenilia haeris absoluturi 
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minimaluri temperaturebis ganmeoradobis mrudi, romlis mixedviT SeiZleba 

ganisazRvros saSemodgomo xorblis da sxva kulturebisaTvis kritikul-

damazianebeli (-15, -16° da meti), agreTve vazis erTwliani nazardebis (pwkali) 

damazianebeli (-16, -17°) da fesvis yelamde gayinvis (-20, -22°) temperaturebis 

ganmeoradoba yovel 10 da met welSi. zamTarSi uTovlod saSemodgomo 

xorbali da sxva, aRniSnuli haeris absoluturi minimaluri temperaturis 

zemoqmedebis Sedegad Tu gaiyina, maSin gazafxulze gayinul mcenareTa 

aRricxul farTobebze unda Catardes sxva kulturebiT gamoTesva 

(sagazafxulo xorbali, qeri, simindi da sxva). 

 regionSi agrometeorologiur faqtorebze dakvirvebaTa monacemebi 

gviCvenebs, rom aqtiuri vegetaciis periodSi (VII-VIII) ZiriTadad marcvleuli 

da bostneul-baRCeuli kulturebi ganicdian niadagis tenis naklebobas, rac 

gavlenas axdens mosavalze. amitom, niadagSi saTanado tenis 

uzrunvelyofisaTvis, aRniSnul periodSi rekomendebulia niadagis zedapiris 

gafxviereba an morwyva 2-3-jer (sadac es SesaZlebelia) mosavlis 

SesanarCuneblad. 

 agroklimaturi resursebis Sesabamisad, regionisaTvis SemuSavebulia 

erTwliani (Tesvis) da mravalwliani kulturebis ZiriTadi fenofazebis 

ganviTarebis dadgomis vadebis rekomendaciebi. romlTa gamoyeneba xels 

Seuwyobs soflis meurneobis muSakebs, fermerebs da kerZo agroseqtoriT 

dainteresebul miwaTmoqmedebs (meurneebs), mocemuli kulturebisaTvis 

Sesabamisi agroteqnikuri RonisZiebebis CatarebaSi. 

 regionis teritoriisaTvis mocemulia Zlier qarian (≥15 m/wm) dReTa 

ricxvi da Sedgenilia gabatonebuli qarebis ganmeoradobaTa (%) 

mimarTulebebi sqemis (ganrigi) saxiT. 

 klimatis globaluri cvlilebis gaTvaliswinebiT, regionSi 

vertikaluri zonalobis mixedviT, agrokulturebis gavrcelebis da 

racionalurad ganlagebis agroklimaturi zonebisaTvis SemuSavebulia 

scenari - haeris temperaturis 2°-iT mateba. aqedan gamomdinare, Sedgenilia 

regresiis gantolebebi da gansazRvrulia aqtiur temperaturaTa jamebi 
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sabaziso (mimdinare), aseve scenaris (momavlis) mixedviT. maT safuZvelze 

gamoyofilia agrokulturebis gavrcelebis 5 agroklimaturi zona. 

 regionis teritoriisaTvis mocemulia saSemodgomo xorblis, simindis 

da kartofilis kulturis mosavlis agrometeorologiuri prognozebis 

meTodebi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

sakiTxis mdgomareoba, obieqti da kvlevis meTodika 
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 mcxeTa-mTianeTis regionSi soflis meurneobis Semdgomi ganviTarebisa 

da fermeruli meurneobebis rentabelobis mizniT, saWiroa efeqturad iqnas 

gamoyenebuli adgilis agroklimaturi resursebi. raTa kidev metad gaizardos 

marcvleulis, vazis, xexilovani da bostneul-baRCeuli kulturebis warmoeba. 

romelic miRweuli iqneba mecnierulad dasabuTebuli, aRniSnuli resursebis 

efeqturad (praqtikulad) gamoyenebisas. 

 regionSi Catarebuli meteorologiuri da agrometeorologiuri 

dakvirvebaTa monacemebis analizisa da damuSavebis safuZvelze, mocemul 

angariSSi dasabuTebulia agroklimaturi resursebis gamoyenebisaTvis 

sxvadasxva agrometeorologiuri kvlevis meTodebi, zemoaRniSnuli 

kulturebis maRali produqtiulobisa da maTi racionalurad ganlagebis 

mizniT. 

 kvlevis obieqts warmoadgenda mcxeTa-mTianeTis regioni masSi Semavali 

raionebiT, sadac klimaturi parametrebis mixedviT, Sedgenilia saSualo 

dReRamuri haeris temperaturis 10°-is zeviT dadgomis TariRis da haeris 

absoluturi minimaluri temperaturis ganmeoradobebi (%), ama Tu im sididiT 

yovel 10 da met welSi. saSemodgomo xorblis kulturis qveS niadagis (5 sm) 

siRrmeze CaTesvis kritikuli (damazianebeli) temperaturis (Tovlis safaris 

sxvadasxva simaRlisas), agreTve niadagis zedapiris temperaturebis (Tovlis 

safaris qveS da uTovlod) gansazRvrisaTvis Sedgenilia regresiis 

gantolebebi. 

 saSemodgomo xorblis Tesvis optimaluri vadebis dadgenis praqtikuli 

- sawarmoo gamoyenebis mizniT, Sedgenilia regresiis gantoleba.  

regionis raionebis mixedviT, agebulia gabatonebuli qarebis 

mimarTulebebis ganmeoradobaTa (%) sqemebi (ganrigi), romelTa gaTvaliswineba 

saWiroa qarsacavi zolebis mowyobisaTvis.  

klimatis globaluri cvlilebis gaTvaliswinebiT, agrokulturebis 

racionalurad ganlagebis zonebisaTvis SemuSavebulia scenari temperaturis 

2°-iT mateba da scenaris mixedviT Sedgenilia regresiis gantolebebi. maTi 

gamoyenebiT gamoyofilia agroklimaturi zonebi. agreTve, mocemulia 
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aRniSnuli kulturebis mosavlis gansazRvris agromteorologiuri 

prognozebis meTodebi. 

meteorologiuri da agrometeorologiuri masalebis analizisa da 

damuSavebisas gamoyenebuli iqna agrometeorologiuri kvlevis meTodebi - 

temperaturis da naleqebis jamebis uzrunvelyofebi da albaTobebi (%). garda 

aRniSnulisa, gamoyenebulia maTematikis statistikiuri meTodi, romelic 

dakavSirebulia agrokulturebis mosavalis meteorologiur da 

agrometeorologiur faqtorebTan.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

§1 mcxeTa-mTianeTis agroklimaturi maxasiaTeblebis efeqturad 

gamoyeneba agrokulturebis maRali produqtiulobisaTvis 
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 saqarTvelos soflis meurneobis ganviTarebaSi mcxeTa-mTianeTis 

regions sakmaod maRali xvedriTi wili aqvs. igi ZiriTadad awarmoebs 

marcvleuls, bostneul-baRCeuls, xexilovan, kartofilis, vazisa da sxva 

kulturebs. romlebic aq arsebul niadagur-klimatur pirobebSi iZlevian 

Sesabamis produqcias, riTac uzrunvelyofen rogorc adgilobriv ise 

dedaqalaqis da sxva qalaqebis mosaxleobas. 

 regionis mosaxleobis socialuri da ekonomikuri donis amaRlebaSi  

didi wvlili unda Seitanon soflis meurneobis muSakebma da fermerulma 

meurneobebma. romelTa rentabelobisaTvis saWiroa mecnierulad 

dasabuTebuli agroklimaturi resursebis efeqturad gamoyeneba, romlis 

pirobebSi srulad gamovlindeba zemomiTiTebuli kulturebis mosavlis meti 

SesaZlebloba. aRniSnulTan dakavSirebiT, winamdebare angariSSi mogvyavs 

regionis teritoriaze arsebuli (sabaziso) meteorologiuri dakvirvebaTa 

monacemebi (cxrili 1) [1]. sadac gaanalizebulia agroklimaturi resursebis 

Sefasebisa da gamoyenebisaTvis mzis naTebis xangrZlivobis msvleloba 

(saaTebSi). 

 

cxrili 1. mzis naTebis xangrZlivoba (sT) 

meteo- 
sadguri 
(raioni) 

T v e  
weli I II III IV V VI VII VIII IX X XI XII 

gudauri 141 141 181 177 181 201 230 224 196 156 126 129 2083 
duSeTi 127 128 154 172 208 252 264 257 205 176 131 116 2190 
muxrani 
(mcxeTa) 

 
122 

 
128 

 
171 

 
194 

 
232 

 
278 

 
295 

 
284 

 
225 

 
192 

 
132 

 
108 

 
2361 

 

 cxrilis analizidan gamomdinare, zR. donidan 1000 m simaRlemde mzis 

naTebis xangrZlivoba zamTris TveebSi (XI-III) Seadgens 108-132 saaTs. 

gazafxulze es maCvenebeli izrdeba (172-232 sT) da maqsimums aRwevs zafxulSi 

(VII) 264 sT (duSeTi) da 295 sT (mcxeTa). momdevno sezonze (Semodgoma) mzis 

naTebis xangrZlivoba iklebs 205-176 sT, 225-192 sT (duSeTi, mcxeTa, 

Sesabamisad). igi kidev ufro naklebia dekemberSi  - 108 sT (mcxeTa), 116 sT 
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(duSeTi). rogorc vxedavT, mzis naTebis msvleloba aRniSnul raionebSi 

TiTqmis erTnairia, gansxvaveba mxolod saaTebis xangrZlivobaSia. magaliTad, 

mcxeTaSi savegetacio periodSi mzis naTebis xangrZlivoba daikvirveba 1700 

sT., duSeTSi 1534 sT. e.i. mcxeTaSi 166 saaTiT metia mzis naTeba. rac unda 

aixsnas mocemul periodSi duSeTis raionSi Rrublianobis momatebiT. 

zamTris  TveebSi, noembridan martis CaTvliT 661 sT da 657 sT mcxeTa, 

duSeTi (Sesabamisad), TiTqmis Tanabari maCveneblebiT xasiaTdeba, mxolod 4 

saaTiT metia mcxeTis raionSi. 1000 m da meti simaRlis zeviT, mzis naTebis 

xangrZlivobis msvleloba analogiuria. e.i. iseTivea rogoric axasiaTebs 

adgilis simaRles zR. donidan 1000 metramde. 1000 m simaRlis zeviT  mzis 

naTebis xangrZlivoba maRalmTisaken, zamTris periodSi Seadgens 129-181 sT 

(gudauri). maqsimums aRwevs zafxulSi (VII) - 230 sT (gudauri), xolo 

Semodgomaze aRniSnuli maCvenebeli iklebs. 

 sasoflo-sameurneo TvalsazrisiT, aRniSnuli maxasiaTeblebis 

SefasebisaTvis ZiriTadad veyrdnobiT maRalmTis an gudauris monacemebs, 

romelic mdebareobs zR. donidan daaxloebiT 2200 m simaRleze. 

 savegetacio periodSi mzis naTebis xangrZlivoba gudaurSi daikvirveba 

1365 sT. rac mcxeTis raionTan SedarebiT 335 saaTiT naklebia, xolo duSeTis 

raionTan 169 saaTiT. mzis naTebis xangrZlivobis (sT) kleba maRalmTisaken 

unda aixsnas Rrublianobis momatebiT mocemul periodSi. 

 regionis teritoriaze ganxiluli mzis naTebis xangrZlivoba (sT) [1, 2] 

vertikaluri zonalobis mixedviT, damakmayofilebelia zemoaRniSnuli 

Sesabamisi kulturebis fiziologiuri procesebis normaluri 

msvlelobisaTvis, rac mniSvnelovnad uwyobs xels mcenareTa 

produqtiulobas. 

 gamomdinare iqedan, rom mcxeTa-mTianeTis regioni sakmaod rTul 

reliefur pirobebSi mdebareobs haeris temperaturis ganawileba teritoriaze 

damokidebuli xdeba am faqtorze (reliefis formaze). magaliTad, civi haeris 

masebi metad grovdeba qvabulebSi (tafobebSi), gorakebiT mocul Caketil 

adgilebSi, vidre ferdobebze da Ria - vake adgilebze. 
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 regionis teritoriisaTvis mogvyavs haeris dReRamuri saSualo 

temperaturebis maCveneblebi (cxrili 2) [2, 3]. 

 

 cxrili 2. haeris dReRamuri saSualo temperaturebi 

meteo- 
sadguri 
(raioni) 

T v e  
weli I II III IV V VI VII VIII IX X XI XII 

axieli -4.9 -4.2 -1.2 3.9 8.9 12.2 13.9 14.1 10.8 6.8 2.0 -2.4 5.0 
gudauri -7.4 -7.8 -4.7 0.9 5.9 9.4 12.5 12.5 8.5 3.9 -0.7 -5.7 2.4 
dampalo -0.5 0.9 5.2 10.3 15.8 19.1 22.3 22.4 18.2 12.8 6.8 1.7 11.2 
duSeTi -0.8 0.1 3.6 9.5 13.9 17.3 20.3 20.2 16.4 10.9 5.8 1.2 9.9 
TianeTi -4.3 -2.8 1.5 7.5 12.4 15.7 18.6 18.2 14.3 9.1 3.4 -1.7 7.7 
kobi -8.0 -6.6 -2.9 2.7 8.1 11.6 13.8 13.9 9.8 5.8 -0.5 -5.4 3.5 
muxrani 
(mcxeTa) 

-0.9 0.7 5.1 10.7 15.6 19.1 22.2 21.8 17.7 12.0 6.1 1.2 10.9 

sioni -4.1 -2.8 1.3 6.9 12.0 15.2 18.3 18.5 14.4 9.3 3.5 -1.8 7.6 
qveSeTi -4.7 -3.9 0.4 5.9 11.4 14.6 17.6 17.4 13.2 8.3 2.7 -2.2 6.7 
yazbegi -4.9 -4.2 -1.6 4.4 9.1 11.0 14.6 14.4 11.0 6.2 1.9 -2.6 5.0 
winxadu -5.8 -5.2 -1.9 3.1 8.3 11.8 14.2 15.0 11.2 6.2 0.7 -3.1 4.6 
fasanauri -3.8 -2.2 2.1 7.9 11.5 15.6 18.6 18.2 14.4 9.2 3.8 -1.4 7.9 

 

 cxrilis analizidan gamomdinare, mocemuli regionis teritoriaze 

zamTris yvelaze civ TveSi  (ianvari) zR. donidan 1000 m simaRlemde 

uaryofiTi haeris saSualo temperaturebi daikvirveba (duSeTi, dampalo, 

mcxeTa, sioni) -0.5, -4.1°. Tumca, dekemberSi da TebervalSi uaryofiTi 

temperaturebi aRiniSneba sionSi (-1.8, -2.8). 1800 m simaRlemde uaryofiTi 

temperaturebi daikvirveba dekembridan Tebervlis CaTvliT -1.4, -4.7 (TianeTi, 

fasanauri, qveSeTi). 1500 m-dan 2000 m-mde aseTi saxis temperaturebs adgili 

aqvs dekembridan martis CaTvliT -1.2, -5.5° (axieli, kobi, winxadu). 2000 m-dan da 

zeviT uaryofiTi temperaturebi daikvirveba noembridan martis CaTvliT -0.7,  

-7.4° (gudauri). 

 haeris dReRamuri saSualo temperaturebis mateba 1000 m simaRlemde 

iwyeba Tebervlidan 0.1-0.9°-iT da maqsimums aRwevs gazafxulis Tvis bolos - 

maisSi 13.9-15.8° (duSeTi, dampalo, Sesabamisad). 1500 m-mde aRniSnuli 

temperaturis mateba iwyeba martidan 0.4-7.5°-iT da maqsimums Seadgens maisSi 
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11.4-12.4° (qveSeTi, TianeTi, Sesabamisad). 1500 metridan 2000 m simaRlemde da 

zeviT temperaturis mateba iwyeba aprilidan (0.9-4.4°) da maqsimums aRwevs 

maisSi 5.9-8.9° (gudauri, axieli, Sesabamisad). 

 zafxulis aqtiuri vegetaciis periodSi (VI-VIII) haeris saSualo 

temperaturebi 1000 m simaRlemde Seadgens 19.1-22.3°. mocemuli temperaturebi 

sakmaod xelsayrelia marcvleuli, vazis, xexilovani, bostneul-baRCeuli 

kulturebis maRali produqtiulobisaTvis. 1500 m simaRlemde temperaturebi 

Seadgens 14.6-18.2° (qveSeTi, TianeTi, Sesabamisad). mocemuli temperaturebis 

pirobebSi SesaZlebelia saSemodgomo xorblis, samarcvle simindis, saadreo 

vazis warmoeba 1300 m simaRlemde, aseve bostneuli da sagazafxulo 

kulturebis warmoeba. aRniSnuli simaRlidan 2000 m da zeviT dReRamuri 

saSualo temperaturebi Seadgens 9.4-12.5°. aseTi temperaturebis pirobebSi 

SesaZlebelia ZiriTadad bostneulis, kartofilis, kenkrovanebis, 

mecxoveleobis wvniani Zirxvena sakvebi kulturebis warmoeba da saTib-

saZovrebis ganviTareba. 

 Semodgomis TveebSi (IX-X) haeris saSualo temperaturebi mocemul 

simaRleze aSkarad Semcirebulia (cxrili 2), magram igi xels ar uSlis 

fermerebs da kerZo agroseqtoris miwaTmoqmedebs (meurneebs) kulturebis 

mosavlis droulad da udanakargod aRebaSi. 

 agrokulturebis mravali saxeoba vegetacias gazafxulze iwyebs haeris 

saSualo temperaturis 10°-is zeviT dadgomis TariRidan. mocemuli 

temperaturis pirobebSi SeiZleba zogierTi bostneuli kulturis CiTilebis 

Ria gruntSi gadargva, masTan dakavSirebulia gazafxulis agroteqnikuri 

RonisZiebebis droulad da xarisxianad Catareba. 

 aRniSnuli temperaturis dadgomis TariRis gansazRvrisaTvis 

gamoyenebulia naxazi 1 [4]. sadac aRwerili gansazRvris wesis Sesabamisad, 

saWiroa informacia regionis dReRamuri haeris saSualo temperaturis 10°-is 

zeviT dadgomis saSualo TariRebis Sesaxeb. 
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naxazi 1.   ____ (+6  -6)  haeris absoluturi  minimaluri  temperaturebisa da  

      ------ (-40 +40) haeris temperaturis 10-is zeviT TariRis dadgomis   
ganmeoradobaTa (%) mrudebi 

 

ase, magaliTad, mcxeTaSi (muxrani) da dampaloSi daikvirveba 14.IV, duSeTSi 

24.IV, TianeTSi da fasanaurSi 30.IV, sionSi 3.V, qveSeTSi 6.V, axielSi 24.V, 

yazbegSi da kobSi 26.V, winxaduSi 29.V, gudaurSi 11.VI. 

 magaliTisaTvis. dauSvaT, regionis TianeTis raionSi ganvsazRvroT 

temperaturis 10°-is zeviT 4 maisis dadgomis TariRi, ramdeni procentiT 

daikvirveba. amisaTvis, vigebT sxvaobas TianeTis raionis sabaziso (arsebuli) 

haeris saSualo temperaturasa (30.IV) da 4 maiss Soris, romelic Seadgens 4. 

am ukanasknels naxazi 1-ze, abscisTa RerZis 0-dan marjvniv, sadac 

miniSnebulia +4 aRvmarTavT swor xazs mrudis gadakveTamde, romelsac am 

wertilidan ordinatis RerZze Seesabameba 60%. maSasadame, mocemuli TariRi 

(4 maisi) ganmeordeba 6-jer yovel 10 welSi. 

 regionis teritoriaze arc Tu ise maRali haeris absoluturi 

maqsimaluri temperaturebi daikvirveba. magaliTad, 1000 m simaRlemde aqtiuri 

vegetaciis periodSi aRiniSneba 33-41°. yvelaze meti daikvirveba mcxeTis 

raionSi (41°). 1500 m simaRlemde Seadgens 32-36°, 1500 m-dan 2000 m da zeviT igi 

mcirdeba 26-32°-mde.  
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 xangrZlivma (zogjer) maRalma haeris temperaturam (38-40° da meti), 

ZiriTadad zR. donidan 1000 m simaRlemde, SesaZlebelia Seaferxos 

kulturebis normaluri ganviTareba, gansakuTrebiT mosavlis formirebis 

periodSi. aRniSnuli pirobebisas saWiroa niadagis morwyva 2-3-jer, niadagis 

zedapiris gafxviereba - kultivacia.  

 regioni klimaturi parametrebidan gamomdinare, 500 m-dan 1300-1500 m 

simaRlemde (zR. donidan) xasiaTdeba zomieri klimaturi pirobebiT, xolo 

1500 m-dan 2000 m-mde kontinentaluri (zomierad civi) klimatiT, 2000 m zeviT 

SedarebiT civi klimatiT (Zalian mkacri zamTari da xanmokle zafxuli). 

 regionis teritoriaze, zogadad zamTris agroklimaturi pirobebi 

sakmaod mkacria. zR. donidan 1000 m simaRlemde haeris absoluturi 

minimaluri temperatura -22, -29° daikvirveba,  1500 m-mde -25, -31°, 2000 m-mde da 

zeviT -27, -33°. 1000 m-mde zamTris yinvian pirobebSi SesaZlebelia, 

gansakuTrebiT vazis kulturis fesvis yelamde moyinva (-20, -22°). ufro meti 

yinvebisas 1000-1500 m-mde ar aris gamoriculi atmisa da gargaris erTi-

orwliani nazardebis moyinva (-25, -30°). amitom soflis meurneobis muSakebma, 

fermerebma aRniSnuli kulturebis gaSenebisas, unda gaiTvaliswinon naklebad 

yinvasaSiSi adgilebi (ferdobebi, mTiswinebi). 

 cxrili 3-Si moyvanilia regionis teritoriisaTvis haeris absoluturi 

minimalur temperaturaze mravalwliuri meteorologiuri dakvirvebaTa 

monacemebi [2, 3]. 

 

 cxrili 3.  

meteo-
sadguri 
(raioni) 

T v e 
I II III IV V VI VII VIII IX X XI XII 

axieli -33 -31 -21 -13 -9 -1 0 0 -7 -14 -17 -27 
gudauri -33 -28 -24 -15 -8 -4 0 -1 -11 -16 -19 -28 
duSeTi -26 -24 -17 -9 -1 3 5 5 -3 -8 -13 -22 
TianeTi -34 -29 -22 -14 -4 0 3 -2 -6 -11 -19 -28 
kobi -31 -31 -26 -18 -12 -2 0 2 -10 -19 -23 -30 
muxrani 
(mcxeTa) 

-29 -25 -19 -9 -3 3 5 5 -3 -9 -16 -24 
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sioni -33 -28 -21 -9 -4 1 3 2 -6 -10 -15 -28 
qveSeTi -31 -30 -21 -10 -8 -1 1 1 -6 -10 -15 -27 
yazbegi -34 -32 -25 -19 -10 -2 0 -1 -8 -16 -20 -28 
winxadu -32 -30 -21 -13 -9 -1 1 1 -6 -12 -17 -27 
fasanauri -30 -29 -20 -14 -4 2 3 3 -4 -10 -19 -25 

 

 cxrilis analizidan gamomdinare, mocemul regionSi seqtembridan maisis 

CaTvliT daikvirveba ianvris uaryofiTi temperaturebi. yvelaze dabali 

daikvirveba ianvris TveSi -26, -34°. uaryofiTi temperaturebi zafxulSic (VI-

VIII) daikvirveba 1200-2000 m simaRlemde (-1, -2°), 2000 metris zeviT -4° (gudauri). 

aRniSnuli dabali uaryofiTi temperaturebi (-20, -22° da meti) araxelsayrelia 

zemoaRniSnuli kulturebisaTvis, agreTve saSemodgomo marcvleuli 

kulturebis gamozamTrebisaTvis (Tovlis safaris gareSe). amitom sainteresoa 

vicodeT, magaliTad vazis erTwliani nazardebis (pwkalis) kritikuli - 

damazianebeli haeris minimaluri temperaturebis  -16, -18° da fesvis yelamde 

gayinvis (-20, -22°), agreTve saSemodgomo xorblis damazianebeli -15, -17° 

temperaturebis ganmeoradobis SemTxveva, mocemuli regionis teritoriaze 

yovel 10 da met welSi. amasTan dakavSirebiT, agebulia uaryofiTi 

temperaturebis ganmeoradobis mrudi (naxazi 1), analogiurad naSromSi [5] 

mocemuli naxazis mixedviT. mrudze gansazRvrisas, saWiroa informacia haeris 

saSualo absoluturi minimaluri temperaturebis Sesaxeb. ase, magaliTad, 

axielSi da gudaurSi igi Seadgens -20°, fasanaurSi da winxaduSi -19°, TianeTSi 

-23°, qveSeTSi, yazbegSi, kobSi da sionSi -22°, muxranSi (mcxeTa) -17°, duSeTSi  

-13°. 

 magaliTisaTvis. ganvsazRvroT mcxeTis raionSi vazis kulturis fesvis 

yelamde kritikul - damazianebeli temperatura -20°. amisaTvis, mocemul 

temperaturasa (-20°) da mcxeTis raionis saSualo absolutur temperaturas 

Soris vpoulobT sxvaobas -3. am sxvaobas naxazi 1-is abscisTa RerZze 0-dan 

marjvniv, miniSnebul -3-dan aRvmarTavT swors mrudis gadakveTamde, romlis 

wertilsac Seesabameba 15%. e.i. mocemuli kultura daziandeba 15-20 welSi 

erTxel. 
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 regionSi zamTris TveebSi uaryofiTi minimaluri temperaturebi xSiria 

da arc, Tu ise iSviaTad did diapazonSi daikvirveba, ris gamo, niadagis 

zedapiri da misi siRrmis fenebi Sesabamisad iyineba. rac araxelsayrelia 

saSemodgomo kulturebisa da vazisaTvis. 

 mkacri zamTris pirobebSi, Tu niadagis zedapirze Tovlis safaria 5-10 

sm da meti, maSin mis qvemoT niadagis zedapirze da siRrmeSi temperatura 

maRalia haeris temperaturasTan SedarebiT da igi Tovlis safaris simaRlis 

Sesabamisad icavs gayinvisagan agrokulturebs. 

 mocemuli regionis teritoriaze mkacri zamTari Tovlis safariT 

TiTqmis yovelTvis mosalodnelia, uTovlod ki iSviaTad. imisaTvis, rom 

ganisazRvros temperaturebis maCveneblebi, niadagis zedapirze da mis 

siRrmeSi Tovlis safaris qveS, agreTve uTovlod niadagis zedapirze, 

mogvyavs regresiis gantolebebi [4]. 

x=0.17y+0.41z-6.9    (1), 

x=0.18y+0.31z-4.6    (2), 

x=1.04y-0.1               (3). 

 gantolebaSi (1) x - niadagis zedapiris minimaluri temperaturaa, 

gantolebaSi (2) x - niadagis 5 sm siRrmeSi minimaluri temperatura. 

gantolebebSi (1, 2) y - Tovlis safaris simaRlea (sm), xolo z - haeris 

absoluturi minimaluri temperatura. gantolebaSi (3) x - niadagis zedapiris 

absoluturi minimaluri temperaturaa Tovlis safaris gareSe, xolo y - 

haeris absoluturi minimaluri temperatura. 

 mocemuli gantolebebiT, regionis raionebisaTvis informaciis 

arsebobis SemTxvevaSi, aRniSnuli meteorologiuri faqtorebis gamoyenebiT 

ganisazRvreba CvenTvis saintereso temperaturis maxasiaTeblebi. 

 magaliTisaTvis. ganvsazRvroT duSeTis raionSi Tovlis safaris qveS 

niadagis temperatura 5 sm siRrmeSi, sadac ganlagebulia saSemodgomo 

xorblis kulturis Semwovi fesvTa sistema. dauSvaT 2010 wels haeris 

absoluturi minimaluri temperatura aRiniSna -17°, Tovlis safaris simaRle 

10 sm. mocemuli sidideebis CasmiT Sesabamis gantolebaSi (2) x=0.18y+0.31z-4.6 
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miiReba -8.1°, Tovlis safaris qveS niadagis 5 sm siRrmeSi. miRebuli (-8.1°) 

temperatura ver daazianebs mocemul kulturas. igi SeiZleba daziandes im 

SemTxvevaSi, Tu aRniSnuli niadagis fenaSi aRmoCndeba -13, -15°.  

 mcxeTa-mTianeTis regionSi niadagis zedapirze Tovlis safaris gareSe, 

calkeul wlebSi Zalze dabali absoluturi minimaluri temperaturebi 

daikvirveba. zRvis donidan 1000 m simaRlemde niadagis zedapirze absoluturi 

minimaluri temperaturebi meryeobs -26, -31° farglebSi, 2000 m da zeviT -31, -39° 

farglebSi. aRniSnuli dabali temperaturebi vertikaluri zonalobis 

mixedviT kanonzomierad klebulobs. igi xSir SemTxvevaSi simaRleebis 

mixedviT, Sesabamisad aferxebs vegetaciis nomalurad dawyebas, gansakuTrebiT 

mecxoveleobis saZovrebis ganviTarebas. 

 regionis mTian da maRalmTianeTSi Sesabamisi agrokulturebis 

ganviTarebisaTvis sakmaod xelsayreli niadagis zedapiris absoluturi 

maqsimaluri temperaturebia. igi zR. donidan 1000 m-mde gazafxulidan 

matulobs (50-60°) da maqsimums aRwevs ivlisSi (60-65°), 2000 m-mde da zeviT, 

gazafxulze 33-58°-ia, ivlisSi 60-64°. rogorc Cans, SedarebiT maRal zonaSi 

temperaturebi TiTqmis igivea, rac 1000 m simaRleze. rac mzis sxivebis meti 

radiaciuli moqmedebiT aixsneba. 

 niadagis zedapirze aqtiuri vegetaciis periodSi (VI-VIII), maRali 

temperaturebi (67-68°), Tu gaxangrZlivda ori kviris manZilze, SeiZleba 

gamoiwvios niadagis tenis sagrZnobi Semcireba, rac uaryofiTad imoqmedebs 

kulturebis produqtiulobaze. aseT SemTxvevaSi, niadagi kulturebis qveS 

unda gafxvierdes an moirwyas (sadac SesaZlebelia). mniSvnelovania niadagis 5 

da 20 sm siRrmis fenaSi temperaturuli maCveneblebi. igi gazafxulis 

Tveebidan matulobs da am periodSi SeiZleba aRiniSnos (5 sm niadagis 

siRrmeSi) temperatura 10-16°-mde, 20 sm siRrmeSi 9-15° (duSeTi). mcxeTaSi 

gazafxulze (5 sm fenaSi) SeiZleba temperatura aRiniSnos 12-18°, xolo 20 sm 

fenaSi 11-16°, zafxulSi (VII-VIII) es maCveneblebi maqsimums aRwevs, 5 sm 

siRrmeze Seadgens 23-26° duSeTisa da mcxeTis raionSi (Sesabamisad), xolo 20 

sm siRrmeSi 22-24°, duSeTi da mcxeTa (Sesabamisad). aqedan gamomdinare, 
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SeiZleba iTqvas, rom niadagis 5 sm siRrmeSi temperatura 3°-iT metia mcxeTaSi 

vidre duSeTSi, xolo 20 sm siRrmeSi 2°-iT aseve metia mcxeTaSi. 

 mocemuli temperaturuli maCveneblebi erTwliani da mravalwliani 

kulturebis normaluri ganviTarebisaTvis damakmayofilebelia. Tumca 

calkeul wlebSi SesaZlebelia zafxulis vegetaciis periodSi niadagis 

temperaturam 5 da 20 sm fenaSi moimatos 2-3° da metiT da gaxangrZlivdes 10 

da meti dRe. aseT SemTxvevaSi ar aris gamoricxuli kulturebis zrda-

ganviTarebis Seferxeba, gansakuTrebiT marcvleulis, bostneulis da 

baRCeulis. aqedan gamomdinare, saWiroa maTi teniT uzrunvelyofa, ZiriTadad 

mcxeTis raionSi. 

 regionis teritoriaze ganvixilavT wayinvebs, rogorc araxelsayrel 

meteorologiur movlenas, romelic daikvirveba uRrublo, TiTqmis uqaro 

amindSi. regionSi wayinvebi arc, Tu ise iSviaTia, romelsac SeuZlia 

daazianos gazafxulze kulturebis norCi foTlebi, yvavilebi, naskvebi, 

baRCeuli kulturebis CiTilebi da sxva. amitom, aRniSnuli movlenis 

gaTvaliswineba soflis meurneobis muSakebisa da fermerebisaTvis 

aucilebelia. amisaTvis, unda iqnas gamoyenebuli wayinvebis winaaRmdeg 

brZolis sxvadasxva meTodebi. rogoricaa teritoriaze kulturebis kvamliT 

dafarva, civi da SedarebiT Tbili haeris masebis erTmaneTSi Sereva, mZlavri 

saqare ventilatorebis gamoyeneba da sxva. 

 regionis teritoriaze bolo wayinvebi daikvirveba sxvadasxva dros. ase, 

magaliTad, zR. donidan 1000 m simaRlemde saSualod aRiniSneba 13.IV-dan 23.IV-

mde. duSeTSi bolo wayinvebi wydeba saSualod - 13.IV, mcxeTaSi - 15.IV, 

fasanaurSi - 16.IV, TianeTSi - 21.IV, sionSi - 23.IV.  2000 m da met simaRlemde 

bolo wayinvebi mosalodnelia - 28.IV-dan 25.V-mde. fasanaurSi igi 

mosalodnelia saSualod - 16.IV, TianeTSi - 21.IV, qveSeTSi - 28.IV, yazbegSi - 

2.V, axielSi - 12.V, winxaduSi - 14.V, kobSi - 19.V, gudaurSi - 25.V. rogorc 

vxedavT bolo wayinvebis Sewyveta damokidebulia zR. donidan simaRleebze da 

adgilis orografiul pirobebze. 
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 regionSi pirveli wayinvebi 1000 m simaRlemde daikvirveba saSualod 

18.X-dan 3.XI-mde, sionSi - 19.X, mcxeTaSi - 27.X, duSeTSi - 3.XI, xolo 2000 m-mde 

da zeviT, magaliTad, gudaurSi daikvirveba - 21.IX, axielSi - 3.X, yazbgSi - 4.X, 

winxaduSi - 8.X, qveSeTSi - 15.X, TianeTSi - 18.X, kobSi - 21.X, fasanaurSi - 22.X.  

 regionSi bolo da pirveli wayinvebis TariRebis dadgenisaTvis 

teritoriis nebismier simaRleze soflis meurneobis specialistebs, 

fermerebs da kerZo agroseqtoriT dainteresebul miwaTmoqmedebs, SeuZliaT 

gamoiyenon Cvens mier Sedgenili regresiis gantolebebi [4]. 

n=0.0269h+52     (4)  bolo wayinvisaTvis, 

n=-0.0185h+100   (5)  pirveli wayinvisaTvis. 

 gantolebebSi n - wayinvebis TariRia (dReTa ricxvi 1 - Tebervlidan 

bolo wayinvebis dadgomis TariRamde, xolo 1 - agvistodan pirveli wayinvis 

dadgomis TariRamde), h - adgilis simaRle zRvis donidan (m). gantolebis 

gamoyeneba martivia. ase, magaliTad, Tu gvecodineba CvenTvis saintereso 

raionisaTvis zR. donidan simaRle, misi CasmiT (bolo da pirveli wayinvis) 

Sesabamis gantolebaSi da saTanado maTematikuri moqmedebiT miiReba 

Sesabamisi wayinvis TariRi. 

 mcxeTa-mTianeTis regionis teritoriaze uyinvo periodis xangrZlivoba 

(dRe) zR. donidan simaRlis mixedviT kanonzomierad iklebs. magaliTad, 1000 m 

simaRlemde mcxeTaSi igi Seadgens saSualod 194 dRes, sionSi 178 dRes, 

duSeTSi 203 dRes. 2000 m simaRlemde igi iklebs, TianeTSi Seadgens  - 179 

dRes, yazbegSi - 154 dRes, kobSi - 124 dRes, axielSi - 143 dRes. aRniSnuli 

simaRlis zeviT kidev ufro naklebia, kerZod, gudaurSi 118 dRes Seadgens. 

uyinvo periodis xangrZlivobis (dReebSi) gansazRvra zR. donidan simaRleebis 

mixedviT SeiZleba aseve Cvens mier Sedgenili gantolebiT [4]. 

n=-0.0464h+229    (6). 

 gantolebaSi n - uyinvo periodis xangrZlivobaa (dReTa ricxvi), h -

adgilis simaRle zR. donidan (m). mocemuli gantoleba sainteresoa imiT, rom 

uyinvo periodis xangrZlivoba, SeiZleba ganisazRvros regionis teritoriis 

nebismier simaRleze. 
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 aRvniSnavT, rom regioni zR. donidan 1000 m-mde uyinvo periodis 

xangrZlivobis (dReebis) mixedviT, SedarebiT ufro ukeT aris 

uzrunvelyofili, vidre aRniSnuli simaRlis zeviT. rac damakmayofilebelia 

maRali produqtiulobisaTvis, xolo 1000 m zeviT aseve damakmayofilebelia 

Sesabamisi kulturebisaTvis - marcvleulis, bostneulis, xexilovani, (1500 m-

mde), kenkrovnebis, mecxoveleobis wvniani sakvebi Zirxvenebis (`kuuziku”, 

`esko’’), saTib-saZovrebisaTvis. 

 regionis fermeruli meurneobebisaTvis agrokulturebis warmoebisa da 

produqtiulobis amaRlebaSi, zemoganxilul agroklimatur maxasiaTeblebTan 

erTad didi roli aqvs atmosferul naleqebs. magram igi ZiriTadad 

savegetacio periodSi ar aris saTanadod ganawilebuli, gansakuTrebiT 

mcxeTis raionSi, rac zogjer ver uzrunvelyofs kulturebis normalur 

ganviTarebas da maRali mosavlis miRebas.  

 cxrili 4-Si moyvanilia atmosferuli naleqebis jami (mm).  

cxrili 4. atmosferuli naleqebis jami (mm) 

meteo-
sadguri 
(raioni) 

T v e  
XI-III 

 
IV-X I II III IV V VI VII VIII IX X XI XII 

gudauri 79 95 116 142 192 171 139 118 106 105 99 90 479 973 

duSeTi 30 36 44 71 114 98 59 49 47 53 40 30 180 501 

TianeTi 36 43 50 80 127 113 79 62 66 58 47 34 210 585 

kobi 39 54 78 101 139 135 122 98 91 77 59 47 277 763 

muxrani 
(mcxeTa) 

20 23 26 50 100 72 50 40 44 36 32 22 123 393 

sioni 32 38 44 71 112 99 69 55 58 51 41 30 185 515 

yazbegi 22 28 43 73 105 99 87 85 68 51 33 24 150 568 

winxadu 65 83 95 118 158 141 114 97 88 86 82 73 398 802 

fasanauri 44 54 63 94 136 128 97 79 73 64 53 47 261 671 

 

 regionis teritoriaze atmosferuli naleqebi gazafxulze (IV-V) 

damakmayofilebelia 2000 m simaRlemde (70-160 mm), xolo mocemuli simaRlis 

zeviT ufro metia (140-190 mm). igi SedarebiT naklebia 1000 m qvemoT (50-100 mm). 

zafxulis (VI-VIII) vegetaciis periodSi naleqebi SedarebiT naklebi 

daikvirveba. mcxeTaSi 40-70 mm-ia, duSeTSi 50-100 mm, sionSi 60-100 mm. 1000 m 

simaRlis zeviT naleqebis raodenoba SedarebiT metia, magaliTad, TianeTSi 
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60-110 mm, kobSi, qveSeTSi da winxaduSi 100-140 mm, yazbegSi 80-100 mm, fasanaurSi 

80-130 mm, gudaurSi SedarebiT metia (120-170 mm). 

 naleqebis raodenoba 1000 m-mde, rogorc aRiniSna, aqtiuri vegetaciis pe-

riodSi naklebia, amitom agrokulturebis normaluri ganviTarebisaTvis saWi-

roa niadagis morwyva 2-3-jer, sadac SesaZlebelia an niadagis kultivacia-

gafxviereba, raTa kulturebi (gansakuTrebiT erTwliani) uzrunvelyofili 

iqnas teniT. 1000 m simaRlis zeviT, aRniSnuli RonisZiebebi SeiZleba saWiro 

aRmoCndes calkeul wlebSi. 

 mkacri zamTris pirobebSi, Tovlis safari erTerTi faqtoria, romelic 

icavs niadags Zlieri gayinvisagan, agreTve icavs saSemodgomo kulturebs 

yinvebisagan, sadac gamozamTreba mimdinareobs damakmayofileblad. 

 mcxeTa-mTianeTis regionisaTvis, rogorc mTian da maRalmTianSi Tovlis 

safaris gaCenis, dnobis da sxva TariRebis gaTvaliswineba mniSvnelovania 

saSemodgomo da sagazafxulo agroteqnikuri samuSaoebis gansazRvrul 

vadebSi CatarebisaTvis (niadagis damuSaveba sasuqebis SetaniT, mosavlis 

aReba da sxva). aqedan gamomdinare, cxrili 5-Si moyvanilia aRniSnul 

maxasiaTeblebze Sesabamisi TariRebi meteorologiuri sadgurebis mixedviT 

[6]. 

cxrili 5. Tovlis safaris gaCenis, dnobis, mdgradi Tovlis warmoqmnis 
TariRebi 

 
meteo-

sadguri 
(raioni) 

Tovlis 
safaris 
dReTa 
ricxvi 

Tovlis 
safaris 
gaCena 

mdgradi 
Tovlis 
safaris 
warmoq. 

mdgradi 
Tovlis 
safaris 
daSla 

Tovlis 
safaris 
dnoba 

Tovlis safa-
ris udidesi 

saS. dek. 
simaRle (sm) 

gudauri 179 23.X 22.XI 6.V 17.V 152 
duSeTi 53 29.XI 1.I 1.III 30.III 17 
TianeTi 85 23.XI 21.XII 17.III 4.IV 36 
kobi 160 30.X 27.XI 23.IV 2.V 92 
muxrani 
(mcxeTa) 

30 20.XII   18.III 10 

yazbegi 104 30.X 25.XII 16.III 21.IV 38 
qveSeTi 126 20.XI 8.XII 9.IV 14.IV 94 
winxadu 131 11.XI 15.XII 12.IV 24.IV 87 
fasanauri 95 27.XI 20XII 21.III 2.IV 48 

 



24 
 

 regionSi Tovlis safaris gaCena 1000 m simaRlemde gvian daikvirveba da 

misi dnoba gazafxulze adre iwyeba. 2000 m simaRlemde da zeviT Tovlis 

safaris gaCena adre aRiniSneba, xolo dnoba gvian. regionSi Tovlis safaris 

simaRle 500-700 m zeviT ZiriTadad uzrunvelyofs saSemodgomo kulturebis 

gamozamTrebas (-24, -26° temperaturis SemTxvevaSi). aRniSnuli simaRlis qvemoT, 

sadac Tovlis safari mcirea 1-3 sm (mcxeTa) da temperatura daikvirveba -18,  

-20° SesaZlebelia saSemodgomo kulturebis gamozamTreba ar iyos 

damakmayofilebeli. 

 saSiSi meteorologiuri movlenebidan setyva regionSi naklebad 

daikvirveba. gazafxulze (IV-V) 1000 m simaRlemde SeiZleba aRiniSnos 0.1-dan 

0.6 dRemde, 1000 m-is zeviT 0.2-dan 1.1 dRemde. zafxulis vegetaciis periodSi 

setyvian dReTa ricxvi mcirdeba da kulturebis dazianeba iSviaTad xdeba. 

 regionis teritoria ar aris dazRveuli sxvadasxva intensivobis 

gvalvebisagan. magaliTad, igi susti intensivobiT yovelwliurad aris 

mosalodneli 100%-iT, saSualo intensivobiT 50-60%-iT mosalodnelia 

TianeTis raionSi, 100%-iT mcxeTaSi, 80%-iT duSeTSi. savegetacio periodSi 

intensiuri gvalva (4-5 dRe) SeiZleba aRiniSnos mcxeTis raionSi, xolo 1-2 

dRe duSeTis raionSi. 

 mcxeTa-mTianeTis regionSi intensiuri gvalvebi umetesad aRiniSneba 

vegetaciis periodSi (VI-VIII) da 1000 m simaRlis qvemoT daikvirveba. amitom 

agrokulturebi, gansakuTrebiT marcvleuli, bostneul-baRCeuli da sxva 

saWiroeben niadagSi tenis raodenobis gadidebas (morwyva 2-3-jer, kultivcia-

gafxviereba), xolo mravalwliani kulturebisaTvis saWiroa 1-2-jer niadagis 

morwyva mosavlis SenarCunebis mizniT. 

 regionis teritoriaze qarebi arc Tu ise iSviaTia, zogjer 

mosalodnelia Zlieri (≥15 m/wm), rac gansakuTrebiT vegetaciis periodSi 

iwvevs yvavilebis, naskvebis da sxva organoebis dazianebas. aqedan gamomdinare, 

mosavlis Semcirebas 30-40% da metiT. qarebze dakvirvebaTa analizi gviCvenebs, 

rom Tbil periodSi (IV-X), gazafxulze yvelaze meti Zlier qarian dReTa 

ricxvi daikvirveba mcxeTis raionSi, Semdeg TianeTis da kidev ufro naklebi 
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duSeTis raionSi. zafxulSi (VI-VIII) Zlier qarian dReTa ricxvi iklebs, 

xolo Semodgomaze odnav matulobs (duSeTi, TianeTi), mcxeTaSi odnav iklebs. 

zafxulSi, rogorc aRiniSna Zlier qariani dReTa ricxvi iklebs, magram ise 

mniSvnelovnad ara, rom agrokulturebis normaluri ganviTarebisaTvis 

Semaferxebeli iyos. kerZod, igi aSrobs niadagSi tenis marags (60-40 mm da 

metad), rac uaryofiTad moqmedebs marcvleulis, bostneul-baRCeulis 

ganviTarebaze da mosavalze. amitom, 1000 m simaRlemde zafxulis vegetaciis 

periodSi saWiroa erTwliani da mravalwliani kulturebis morwyva 1-2-jer da 

metad. 2000 m simaRlemde da zeviT aRniSnuli RonisZiebebis Catareba saWiroa 

calkeul wlebSi atmosferuli naleqebis simcirisas. 

 regionis terotoriaze qarebis zemoqmedebisas sasurvelia gabatonebuli 

qarebis mimarTulebebis codna, raTa SevamciroT Zlieri qarebis uaryofiTi 

moqmedeba agrokulturebze, qarsacavi zolebis gaSenebiT. aRniSnulTan 

dakavSirebiT, Tbili periodisaTvis (IV-X) SevadgineT raionebis mixedviT 

gabatonebuli qarebis mimarTulebebis ganmeoradobaTa sqema (ganrigi) (naxazi 

2). 

 

naxazi 2. qarebis mimarTuleba Tbil periodSi (IV-X) 
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 naxazis mixedviT, yazbegis raionSi naTlad Cans CrdiloeTis da 

samxreTis mimarTulebebis qarebi, aqedan odnav metia samxreTis mimarTulebis 

qari. sxva mimarTulebis qarebi Zalze umniSvneloa. TianeTis raionSi qarebis 

mimarTuleba yvela mxridan daikvirveba, magram maT Soris odnav metia 

CrdiloeTis, samxreT aRmosavleTis da samxreT-dasavleTis gabatonebuli 

qarebi. duSeTis raionSi ZiriTadad gabatonebulia Crdilo-aRmosavleTis, 

aRmosavleTis da samxreTis mimarTulebis qarebi. rac Seexeba mcxeTis raions, 

aq mkafiod aris gamokveTili dasavleTis da aRmosavleTis gabatonebuli 

qarebi, xolo Zalze umniSvneloa sxva mimarTulebis qarebi. 

 mocemuli raionebis mixedviT, naxazis Sesabamisad, gabatonebuli qarebis 

mimarTulebebis gaTvaliswineba saWiroa qarsacavi zolebis gaSenebisas. igi 

Seasustebs qarebis moqmedebas da xelsayrel mikroklimatur pirobebs 

Seuqmnis agrokulturebs maRali produqtiulobisaTvis. 

 mcxeTa-mTianeTis regionis teritoriaze savegetacio periodisaTvis, 

agreTve davamuSaveT mravalwliuri meteorologiuri dakvirvebaTa monacemebi 

[2, 3, 6], romelTa mixedviT gamoTvlilia raionebisaTvis Sesabamisi agroklima-

turi maxasiaTeblebi (cxrili 6). 

cxrili 6. agroklimaturi maxasiaTeblebi Tbil periodSi (IV-X) 

meteo-
sadguri 
(raioni) 

haeris 
temp-is 
jami 
(>10°) 

atmosfe-
ruli 
naleqe-
bis jami 

(mm) 

haeris 
Sefarde-
biTi te-
nianoba 

(%) 

haeris 
teniano-
bis de-
ficiti 
(mb) 

uyinvo 
periodis 
xangrZ. 
(dRe) 

hidrTer-
muli ko-
eficien-
ti (hTk) 

gudauri 1140 970 75 8.2 118 8.5 
duSeTi 3050 500 70 12.4 203 1.6 
TianeTi 2560 580 76 12.0 179 2.2 
kobi 1370 760 72 8.4 124 5.5 
muxrani 
(mcxeTa) 

3470 390 69 13.4 194 1.1 

sioni 2490 520 77 12.2 178 2.1 
yazbegi 1520 570 71 8.9 154 3.7 
qveSeTi 2280 800 73 10.9 170 3.5 
winxadu 1570 800 - - 146 5.0 
fasanauri 2570 670 73 10.3 159 2.6 
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 cxrilSi mocemuli maxasiaTeblebi 1000-1400 m simaRlemde zomieri 

klimaturi pirobebis damaxasiaTebelia. sadac SesaZlebelia baRCeulis da 

vazis (sagviano) 1000 m simaRlemde, samarcvle simindis 1200 metramde, saadreo 

vazis 1300 m simaRlemde, saSemodgomo marcvleulis, bostneulis da 

xexilovanebis 1500 m-mde warmoeba. 2000 m simaRlemde da zeviT SesaZlebelia 

naklebad siTbosmoyvaruli kulturebis ganviTareba, ZiriTadad bostneulis, 

kenkrovanebis, mecxoveleobis wvniani sakvebi Zirxvenebis (`kuuziku’’, `esko”) 

saTibebis da saZovrebis.  

aRvniSnavT, rom zR. donidan 1000 m simaRlemde savegetacio periodSi 

(hTk) wylis balansi ar aRemateba 1.6. amitom, kulturebis normaluri 

ganviTarebisa da produqtiulobisaTvis unda gaizardos niadagSi tenis 

raodenoba (morwyva 2-3-jer mcxeTis raionSi, 1-2-jer duSeTis raionSi).  
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§2 agrokulturebis siTboTi da teniT uzrunvelyofa 

 siTbo cocxali organizmebis arsebobisaTvis Seucvleli faqtoria. 

ZiriTadad maszea damokidebuli agrokulturebis mosavali da misi xarisxi. 

aqedan gamomdinare, interes moklebuli ar aris fermerebisa da kerZo 

seqtoris miwaTmoqmedebma (meuneebma) icodnen TavianT regionSi siTbos 

uzrunvelyofa, raTa racionalurad ganalagon agrokulturebi. sadac 

maqsimalurad iqneba gamoyenebuli siTbos reJimi kulturebis normaluri 

produqtiulobisaTvis. 

 siTbos reJimis SefasebisaTvis agrometeorologiasa da 

agroklimatologiaSi miRebulia dReRamuri haeris saSualo temperaturis 10°-

ze mdgradi gadasvlis TariRis zeviT temperaturis jami, romelic wlebis 

mixedviT icvleba saSualod ±300-400°-iT da metiT. rac dakavSirebulia 

mosavlis meryeobasTan (mateba an kleba). aqedan gamomdinare, saWiroa 

ganisazRvros mocemuli regionis raionebSi rogor aris uzrunvelyofili 

agrokulturebi. amisaTvis, gamoyenebulia naSromSi [5] mocemuli temperaturis 

jamis uzrunvelyofis nomograma da gansazRvrulia uzrunvelyofaTa 

maCveneblebi (cxrili 7).  

 

cxrili 7. haeris temperaturis jamiT uzrunvelyofa (≥10°) 

meteo-
sadguri 
(raioni) 

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

gudauri 1440 1270 1140 1010 810 750 

duSeTi 3400 3170 3050 2910 2720 2660 

TianeTi 2860 2670 2560 2420 2250 2140 

kobi 1670 1480 1370 1240 1050 970 

muxrani 

(mcxeTa) 

3780 3570 3470 3340 3180 3060 

sioni  2790 2620 2490 2360 2170 2050 

fasanauri 2860 2720 2570 2430 2250 2140 

yazbegi 1820 1640 1520 1440 1190 1110 

qveSeTi 2600 2410 2280 2140 1960 1850 

winxadu 1870 1680 1570 1430 1250 1140 
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 cxrilis analizidan gamomdinare, regionis teritoriaze haeris 

temperaturis 10°-is zeviT 3500°-mde temperaturis jamiT 50%-iT 

uzrunvelyofilia mxolod mcxeTis raioni, 3000° da odnav metiT duSeTis 

raioni, 2600°-mde TianeTis raioni, xolo 1520°-iT da odnav metiT maRalmTiani 

yazbegis raioni. 

 agrokulturebi - marcvleuli, bostneul-baRCeuli, vazi, xexilovanebi 

da sxva aRniSnuli temperaturis jamebis pirobebSi, kerZod, zR. donidan 500-

800 m simaRlemde, sakmaod kargad iqnebian uzrunvelyofili. mocemuli 

simaRlidan (800 m) 1500-1700 m-mde aseve SesaZlebelia marcvleuli, bostneuli, 

vazis (saadreo, 1300 m), xexilovani kulturebis warmoeba. aRniSnuli simaRlis 

zeviT 2200-2300 m-mde, SesaZlebelia saSemodgomo xorblis (2000 m-mde), aseve 

saSemodgomo da sagazafxulo qeris, Svriis, bostneulis, kenkrovani 

kulturebis warmoeba. maSasadame, kulturebis moTxovnileba tamperaturis 

jamze ar aris erTnairi, rac gasaTvaliswinebelia maTi sawarmoo 

gavrcelebisas. 

 temperaturaTa jamis naklebobisas mcenareTa fazis ganviTareba ar 

mimdinareobs normalurad, rac sabolood uaryofiTad aisaxeba mosavalze. 

aRniSnulTan dakavSirebiT, naSromSi [7] mocemuli nomogramis mixedviT Cvens 

mier Sedgenili iqna analogiuri nomograma (naxazi 3). 
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naxazi 3. haeris temperaturaTa (10°-is zeviT) jamis dagroveba damokidebuli 
temperaturis saSualo mravalwliur jamze 

 
 nomogramaze SeiZleba ganisazRvros mcxeTa-mTianeTis regionis 

teritoriaze agrokulturebis nebismieri fazis ganviTarebisaTvis, rodis 

dagrovdeba saWiro temperaturis jami konkretul TariRSi. nomogramaze 

gansazRvris dasaSvebi sizustea  ±50°, nomograma gamoiyeneba zR. donidan 500 m 

simaRlis zeviT. 

 magaliTisaTvis. dauSvaT, gvainteresebs rodis (romeli Tvis TariRSi) 

dagrovdeba 2000°, aqtiuri temperaturis jami 10°-is zeviT, romelic saWiroa 

saSemodgomo xorblis kulturis sruli momwifebisaTvis. amitom, jer unda 

gavigoT mocemuli kulturis warmoebis raionSi, ramdenia aqtiur 

temperaturaTa jami saSualod 10°-is zeviT. magaliTad, duSeTis raionSi igi 

Seadgens 3050° (cxrili 7). zemoaRniSnul nomogramaze (naxazi 3) ordinatis 

RerZidan, sadac aRniSnulia 3050°, gavavlebT swor xazs abscisTa RerZidan 

aRmarTul 2000°-iani xazis gadakveTamde. gadakveTis wertilidan naxazis zemoT 

vpoulobT 20 agvistos. maSasadame, mocemul raionSi, gaangariSebul TariRSi 

saSemodgomo xorbali miaRwevs srul simwifes. analogiurad, SeiZleba 

ganisazRvros igi mocemuli kulturis mwarmoebel sxva raionebSic. agreTve 

ganisazRvreba nebismieri kulturis fazebisaTvis saWiro temperaturaTa jamis 

dagroveba ama, Tu im TariRSi.  

 regionis raionebisaTvis savegetacio periodSi agrokulturebis saWiro 

temperaturis jamiT uzrunvelyofis gansazRvris mizniT, mogvyavs (Sedgenili) 

saprognozo regresiis gantolebebi [4]. 

∑T=-11.9n+3692    (1)  duSeTisaTvis, 

 ∑T=-14.8n+2942    (2)   TianeTisaTvis, 

∑T=-15.9n+4232    (3)     mcxeTisaTvis, 

∑T=-12.6n+2110    (4)    yazbegisaTvis. 

 

 gantolebebSi ∑T - temperaturis jamia 10°-is zeviT TariRis dadgomidan, 

n - dReTa ricxvi 1 - martidan duSeTis, TianeTis da mcxeTis raionebisaTvis, 
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xolo 1 - maisidan yazbegis raionisaTvis, temperaturis 10°-is zeviT gadasvlis 

TariRamde. 

 gantolebebiT miRebuli temperaturaTa jamebi, saSualebas iZleva 

SevafasoT mimdinare wels, rogor iqneba raionis teritoria uzrunvelyofili 

temperaturis jamiT. im SemTxvevaSi, Tu saprognozo temperaturis jami meti 

iqneba, mocemuli raionis saSualo temperaturis jamze 200° da metiT (niadagis 

Sesabamis tenTan erTad), maSin savegetacio periodSi agrokulturebis 

ganviTareba ukeT iqneba uzrunvelyofili da piriqiT. 

 magaliTisaTvis. ganvsazRvroT mosalodneli temperaturis jami 

TianeTis raionisaTvis. dauSvaT, mocemul raionSi haeris temperaturis 10°-is 

zeviT dadgomis TariRi aRiniSna 15 aprils. sadac dReTa ricxvi 1 - martidan 

iqneba  -   46  dRe,  romlis  CasmiT  Sesabamis  gantolebaSi  n-is  nacvlad  

∑T=-14.8*46+2942 (2) miiReba 2261° savegetacio periodisaTvis. miRebuli 

saprognozo temperaturis jami 300°-mde naklebia TianeTis raionis saSualo 

temperaturis jamze. maSasadame, agrokulturebi savegetacio periodSi ver 

iqneba normalurad uzrunvelyofili, rac dadebiTad ar aisaxeba maT 

ganviTarebaze. 

 mocemuli regionis raionebSi sasurvelia vicodeT Tbil periodSi, 

ramdenjer daikvirveba ≥5 mm naleqiani dRe da akmayofilebs Tu ara igi 

kulturebis normalur zrdas. miT ufro, rom savegetacio periodis calkeul 

wlebSi adgili aqvs atmosferuli naleqebis araTanabar ganawileba. msgavsi 

SemTxvevebi arc Tu ise iSviaTad daikvirveba mcxeTa-mTianeTis raionSi, ris 

gamoc agrokulturebi ganicdian tenis naklebobas, gansakuTrebiT zafxulis 

vegetaciis periodSi. aqedan gamomdinare, mogvyavs ≥5 mm naleqian dReTa 

ricxvis ganmeoradobis mrudi (naxazi 4) [4]. 
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naxazi 4.   ____  savegetacio periodSi ≥≥5 mm naleqian dReTa ricxvis  
uzrunvelyofis (%)  mrudi; 

           ------ savegetacio periodSi ≤<800 mm naleqebis jamis uzrunvelyofis 
(%) mrudi 

 

 mrudis mixedviT SeiZleba ganisazRvros ≥≥5 mm naleqian dReTa ricxvis 

ganmeoradoba yovel 10 da met welSi. gansazRvrisaTvis raionebis mixedviT, 

unda vicodeT Tbil periodSi ≥≥5 mm naleqian dReTa ricxvi (cxrili 8).  

cxrili 8. ≥5 mm atmosferuli naleqebis dReTa ricxvi 

meteo-sadguri 
(raioni) 

T v e 

IV V VI VII VIII IX X 

gudauri 8 11 10 8 6 6 5 

duSeTi 5 7 5 4 3 4 3 

TianeTi 6 8 6 5 4 4 4 

muxrani (mcxeTa) 4 5 4 3 2 3 3 

fasanauri 6 9 7 6 5 5 4 

 

 mocemul nomogramaze (naxazi 4) gansazRvriT gavigebT, Tu ramdeni 

dReTa ricxvia ≥≥5 mm. magaliTad, saSemodgomo xorblis daTavTavebis an vazis 

yvavilobis da sxva fazaSi, Tu aRiniSna 1-2 dReTa ricxvi, igi ar iqneba 

aRniSnuli fazisaTvis sakmarisi. aseT SemTxvevaSi, saWiroa niadagis 

zedapiris gafxviereba am morwyva erTxel mainc. 

 magaliTisaTvis. ganvsazRvroT saSemodgomo xorblis daTavTavebis 

periodSi (ivnisi) mcxeTis raionSi ramdenjer ganmeordeba ≥≥5 mm naleqian 
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dReTa ricxvi 6. romelic sruliad damakmayofilebelia mocemuli kulturis 

normalurad daTavTavebisaTvis. amisaTvis, unda gavigoT sxvaoba ivnisis TveSi 

≥≥5 mm naleqian dResa (4 dRe) da 6 Soris. igi Seadgens +2 dRes. am 

ukanasknels abscisTa RerZze (naxazi 4-is) 0-dan marjvniv movniSnavT +2 da 

aRvmarTavT marTobs ≥≥5 mm naleqian dReTa ricxvis mrudamde, romelsac 

Seesabameba 40%. maSasadame, ≥≥5 mm naleqian dReTa ricxvi mcxeTis raionSi 

(ivnisSi) ganmeordeba 4-jer yovel 10 welSi. cxadia, gaangariSebuli ricxvi 

ver uzrunvelyofs xorblis normalur daTavTavebas. amitom, calkeul 

wlebSi saWiroa niadagSi tenianobis gadideba. analogiuri wesiT 

ganisazRvreba igi sxva raionebSic. 

 mcxeTa-mTianeTis regionis teritoriaze zR. donidan 1000 m simaRlemde 

atmosferuli naleqebi (400-500 mm) da maTi araTanabari ganawileba savegetacio 

periodSi damakmayofileblad uzrunvelyofs erTwliani da mravalwliani 

agrokulturebis normalur ganviTarebas. xolo 2000 m simaRlemde da odnav 

zeviT igi damakmayofilebelia marcvleuli, bostneuli, xexilovani da 

kenkrovani kulturebisaTvis. aRniSnulTan dakavSirebiT, savegetacio 

periodSi atmosferuli naleqebis SefasebisaTvis regionis raionebis 

mixedviT, moyvanilia [4] atmosferuli naleqebis uzrunvelyofis mrudi 

(naxazi 4). romelzec ZiriTadad ganisazRvreba 800 mm-ze naklebi naleqebis 

jami savegetacio periodSi. gansazRvris wesi analogiuria ≥≥5 mm naleqian 

dReTa ricxvis gansazRvrisa (naxazi 4). gansazRvrisas saWiroa informacia 

raionebis mixedviT naleqebis saSualo jamebze Tbil periodSi (cxrili 4).  

 magaliTad, naxazi 4-ze gansazRvruli iqna 600 mm atmosferuli 

naleqebiT uzrunvelyofa, romelic ramdenadme xelsayrelia savegetacio 

periodSi marcvleulis, vazis, bostneulis, xexilovani da sxva 

kulturebisaTvis. gamoirkva, rom 600 mm atmosferuli naleqebiT duSeTis 

raioni uzrunvelyofili iqneba 2-jer yovel 10 welSi, TianeTi 5-jer, yazbegi 

4-jer, xolo mcxeTis raioni erTxel 20 welSi. maSasadame, mocemuli raionebi, 

savegetacio periodSi ar aris uzrunvelyofili 600 mm naleqebiT. amitom, 

zemoxsenebuli kulturebis garantirebuli mosavlisaTvis, TianeTSi da 
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yazbegSi sasurvelia niadagis morwyva 1-2-jer (Sesabamisad), duSeTSi da 

mcxeTaSi 3-4-jer (Sesabamisad). 

 mocemuli regionis teritoriaze Sefasebuli iqna marcvleulis, vazis, 

xexilovani da sxva kulturaTa fazebis ganviTarebis periodSi tenianobis 

uzrunvelyofis reJimi, mosavlis normaluri formirebisaTvis. amisaTvis, 

gamoyenebuli iqna nomograma (naxazi 5) [4].   

 

naxazi 5. naleqebis jamebis sxvadasxva uzrunvelyofis gansazRvris  
nomograma (Tveebis mixedviT) 

 
 nomogramis mixedviT ganisazRvra duSeTis raionisaTvis 80%-iT 

naleqebis raodenobis uzrunvelyofa simindis kulturis yvavilobis fazaSi, 

romelic saSualod aRiniSneba 1.VIII [8]. gansazRvrisas gagebuli iqna duSeTis 

raionSi agvistos Tvis saSualo naleqebis jami (cxrili 4). romelic Seadgens 

40 mm. es ukanaskneli datanili iqna naxazis ordinatis RerZze, saidanac 

gaivlo swori xazi 80%-is gadakveTis xazamde. gadakveTis wertilidan 

daSvebuli iqna marTobi abscisTa RerZze, sadac napovnia 80%-is Sesabamisi 30 

mm naleqiT uzunvelyofa. naleqis es raodenoba simindis yvavilobis fazaSi 

ar iqneba damakmayofilebeli mocemuli fazis normaluri ganviTarebisaTvis. 

amitom, sasurvelia niadagis morwyva erTxel mainc an kultivacia niadagSi 

tenis SenarCunebis mizniT. 
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§3 klimatis cvlilebis gaTvaliswinebiT agroklimatur zonebSi 

agrokulturebis racionalurad ganlagebis scenari, 

temperaturis 2°-iT matebisas 

 
 klimatis globaluri cvlileba mkvlevarTa daskvniT, me-20 saukunis 80-

iani wlebidan iwyeba, romelmac 21-e saukuneSic gadmoinacvla. igi ZiriTadad 

intensiuri anTropogenuli moqmedebis Sedegia. wiaRiseuli sabadodan - 

naxSirs, navTobs, gazs adamiani sawvavad iyenebs [9], saidanac gamoiyofa didi 

raodenobiT sxvadasxva saxis gazi. amas emateba didi samrewvelo qarxnebidan, 
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avtotransportidan naxSirorJangis (CO2) da sxva saxis gazebis emisiebi, 

romelic atmosferoSi qmnis siTbos gaumtar fenas. kerZod, atmosferos 

naxSirorJangi Tavis mxriv Tavisuflad atarebs mzis mokletalRovan sxivebs 

(ultraiisferi), ris Sedegadac Tbeba dedamiwis zedapiri. gamTbari 

zedapiridan mimdinarobs atmosferoSi arekvla grZeltalRovani 

(infrawiTeli) siTburi sxivebis, magram xdeba Sekaveba, gansakuTrebiT 

naxSirorJangis (gazis) mier, rac `saTburis efeqts” qmnis. maSasadame, 

miwispira haeris fenaSi klimatis globaluri cvlileba - temperaturis 

mateba, aRniSnuli procesis gamomwvevi mizezis Sedegia. 

 mimdinare 21-e saukuneSi naxSirorJanga gazis emisia atmosferoSi Tu 

kidev gagrZelda, igi 2030-2050 wlebisaTvis gaormagdeba da SesaZloa 

temperaturam moimatos 2-3°-iT [10]. aqedan gamomdinare, ar aris gamoricxuli 

gavlena moaxdinos qveynis rig dargebze, gansakuTrebiT soflis meurneobis 

seqtorze, sadac SeiZleba Seicvalos agroteqnikuri RonisZiebebi - niadagis 

moxvna, sasuqebis Setana, melioraciis Catareba, gazafxulze marcvleuli 

kulturebis Tesvis vadebi da sxva. amitom, klimatis cvlilebis 

gaTvaliswinebiT unda dazustdes mcxeTa-mTianeTis agroklimatur pirobebSi 

agrokulturebis gavrcelebis zonebi da SemuSavdes maTi gavrcelebis scenari 

tempertauris 2°-iT matebisas. 

 msoflio meteorologiuri organizaciis (WMO) mier globaluri 

masStabiT Catarebuli gamokvlevebis mixedviT, dasturdeba klimatis 

globaluri daTboba. saqarTveloSi Catarebuli gamokvlevebis safuZvelze [11, 

12, 13], gamovlenilia haeris temperaturis mateba 0.2-0.4°-iT. aRniSnuli 

temperaturebis matebis tendencia aucileblad gasaTvaliswinebelia, radgan 

momavlisaTvis (2030-2050 ww) SesaZlebelia temperaturis matebam miaRwios 1-2° 

da mets. amitom, saWiroa winaswar vicodeT mcxeTa-mTianeTis regionSi, rogor 

imoqmedebs klimatis globaluri daTboba agrokulturebis gavrcelebaze 

vertikaluri zonalobis mixedviT. aseve, aqtiur (10°-is zeviT) temperaturaTa 

jamebze, romelic mcenareTa produqtiulobis ganmsazRvrelia. aqedan 

gamomdinare, mocemuli regionis agroklimatur zonebSi, agrokulturebis 
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gavrcelebisaTvis SevimuSaveT scenari haeris temperaturis 2°-iT matebisas. 

aRniSnulTan dakavSirebiT gamoyenebulia regresiis gantolebebi [4, 14] 

(cxrili 9).   

 

cxrili 9. regresiis gantolebebi haeris temperaturis 10°-is zeviT TariRis 
dadgomis da aqtiur temperaturaTa jamebis gansazRvrisaTvis 

  
gansazRvra sabaziso (arsebuli) scenari, temperaturis  

2°-iT matebisas 

10°-is zeviT 
TariRis 

n=0.028h+57 n=0.036h+38 

aqtiur 
temperaturaTa 

jamis 

 

T=-29.294n-0.788h+6081 

 

T=-44.254n-0.150h+6742 

 
 saprognozo momavlis scenaris gantolebaSi (2030-2050 ww) monacemebis 

klimaturi parametrebi gamoTvlilia ECHAM4-is modeliT da  A2 scenaris 

mixedviT. rac Sesrulebuli iqmna klimatis cvlilebis CarCo konvenciisaTvis 

saqarTvelos meore erovnuli SetyobinebaSi mocemuli masalebidan 

gamomdinare. 

 gantolebebSi n - haeris temperaturis 10°-is zeviT dadgomis TariRia 1 - 

Tebervlidan (dReTa ricxvi 1 - Tebervlidan temperaturis 10°-is zeviT 

dadgomis TariRamde), h - zR. donidan simaRle (m), T - aqtiuri temperaturis 

jami 10°-is zeviT. 

 mocemuli gantolebebis mixedviT gamoyofili iqna sabaziso (arsebuli) 

da momavlis scenariT (2030-2050 ww) agroklimaturi zonebi, sadac maT Soris 

gradaciebi Seadgens 500° (cxrili 10). 

 

cxrili 10. aqtiur temperaturaTa jamebi (>10°) da agrokulturebis  
gavrcelebis zonebi 

 
 

agroklima- 
turi zona, 
zR.donidan 
simaRle (m) 

haeris 
temperaturis jami 

agrokulturebis gavrceleba temperaturis 2°-iT matebisas 
(scenari), zR. donidan simaRlis (m) mixedviT  

 
 

sabaziso 
(arsebu- 

 
 

scenari, 
2°-iT ma- 

 
 

saSemo- 
dgomo 

 
 

samarc- 
vle  

 
 

xexilo-
vanebi 

 
 

vazi 

sagaz. 
xorbali, 

qeri, Svria, 
kartofili, 
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li) tebisas  xorbali simindi bostneuli, 
mecx. sakvebi 
Zirxvenebi, 
kenkrovanebi 

I 
500 

 
3610 
2800 

 
4190 
3320 

     

II 
1000 

 
2800 
2000 

 
3320 
2450 

 gavrcel- 
ebulia 
900-950 

 gavrcel- 
ebulia 
750-800 

 

III 
1500 

 
2000 
1200 

 
2450 
1570 

gavrce- 
lebulia 
1400-1500 

2°-iT  
matebisas 
vrceldeba 
1200-1300 

gavrcel- 
ebulia 
1300-1350 

2°-iT 
matebisas 
vrceld. 
1000-1100 

 

IV 
2000 

 
1200 
700 

 
1570 
1050 

2°-iT  
matebisas 
vrceldeba 
1750-1800 

 2°-iT  
matebisas 
vrceldeba 
1550-1600 

 gavrcelebulia  
1500-2100 

V 
2300 

 
700 

 
1050 

    2°-iT matebisas 
vrceldeba 
2100-2300 

 
 I - agroklimaturi zona vrceldeba zR. donidan 500-dan 1000 m 

simaRlemde. aqtiur temperaturaTa jami Seadgens 3600-2800° (sabaziso). 

mocemul zonaSi SesaZlebelia saSemodgomo marcvleulis, samarcvle 

simindis, vazis sxvadasxva jiSebis, xexilovani da sxva kulturebis warmoebis 

gafarToveba. aqtiur temperaturaTa jami xels uwyobs maT maRal 

produqtiulobas da mosavlianobas niadagis teniT uzrunvelyofisas. 

 scenariT, temperaturis 2°-iT matebisas, vazis sagviano samrewvelo 

jiSebi - goruli mwvane, gorula, Tavkveri da sxva SesaZlebelia gavrceldes 

1000-1100 m simaRlemde, saadreo jiSebi 1300-1400 m-mde. 

 II - zona vrceldeba 1000 m-dan 1500 m simaRlemde. sabaziso 

temperaturaTa jami Seadgens 2800-2000°. am zonaSi gavrcelebulia marcvleuli, 

bostneuli, kartofili da sxva kulturebi. mocemul zonaSi temperaturis 2°-

iT matebisas mosalodnelia agrokulturebis siTboTi uzrunvelyofis 

pirobebis gaumjobeseba, gansakuTrebiT im adgilebSi sadac misi naklebobaa. 

samarcvle simindis gavrcelebis areali gafarTovdeba da 900-950 m-dan 

(sagviano jiSebi) aiwevs zR. donidan maRla 1100-1200 m-mde, xolo saadreo 100-

150 metriT maRla. aRniSnul simaRleebze simindis marcvlis momwifeba 
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uzrunvelyofilia aqtiur temperaturaTa jamebiT, aseve unda gaumjobesdes 

sxva kulturebis ganviTarebis pirobebi. 

 III - zona vrceldeba 1500 m-dan 2000 m simaRlemde. sabaziso temperaturis 

jami 2000-1200°. zonaSi gavrcelebulia saSemodgomo da sagazafxulo 

marcvleuli, xexilovani da sxva kulturebi. temperaturis 2°-iT matebisas, 

maTi gavrcelebis areali Seicvleba. kerZod, marcvleuli kulturebidan 

saSemodgomo xorbalis gavrcelebis zona aiwevs maRla 1750-1800 m-mde, xolo 

Svriis, qeris, bostneulis da sxva kulturebis gavrcelebis zonebi kidev 

ufro maRla. xelsayreli pirobebi Seiqmneba agreTve kenkrovani, bostneuli 

kulturebis da mecxoveleobis sakvebi Zirxvenebis warmoebisaTvis, aseve saTib-

saZovrebis ganviTarebisaTvis. 

 IV - zona vrceldeba 2000-dan 2300 m simaRlemde. aqtiur temperaturaTa 

jamebi Semcirebulia 1200-700°-mde. 1500-2100 m-mde damakmayofileblad viTardeba 

qeri, Svria, bostneuli, kartofili, kenkrovani kulturebi. temperaturis 2°-iT 

matebisas, ramdenadme gaumjobesdeba maTi produqtiuloba, agreTve 

mecxoveleobis sakvebi Zirxvenebis da saTib-saZovrebis. 

 V - zona iwyeba 2300 m-dan da vrceldeba 2400 m-mde. aq temperaturis jami 

aSkarad mcirea - 700° (sabaziso), xolo temperaturis 2°-iT matebisas, igi 

ramdenadme metia - 1050°, sadac SesaZlebelia qeris, Svriis, zogierTi 

bostneulis, saadreo kartofilis, kenkrovanebis da saTib-saZovrebis 

ganviTareba. 

 maSasadame, klimatis globaluri cvlileba aisaxeba agrokulturebis 

gavrcelebis zonebze. sadac SemuSavebuli scenariT, temperaturis 2°-iT 

matebisas, gamoyofil agroklimatur zonebSi aqtiur temperaturaTa jami 

moimatebs saSualod 450-500°-iT da odnav metiT. aqedan gamomdinare, 

zemoaRniSnuli kulturebis gavrcelebis zonebi pirvelad aiwevs 200-300 m-iT 

maRla arsebuli (sabaziso) gavrcelebis zonebTan SedarebiT. 

 agroklimaturi maxasiaTeblebidan gamomdinare, rekomendaciis saxiT 

regionisaTvis mogvyavs erTwliani da mravalwliani kulturebis ZiriTadi 

fenologiuri fazebis ganviTarebis dadgomis vadebi (cxrili 11).  
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  mocemuli rekomendaciebis mixedviT, soflis meurneobis muSakebi, 

fermerebi da kerZo agroseqtoriT dainteresebuli miwaTmoqmedebi (meurneebi) 

droulad SeZleben agroteqnikiT gaTvaliswinebul vadebSi efeqturad 

Caataron Sesabamisi RonisZiebebi. garda aRniSnulisa, regionis raionebSi 

saSemodgomo xorblis kulturis Tesvis optimaluri vadebis dadgenisaTvis 

mogvyavs regresiis gantoleba [4] 

U=-0.0368h+84.46 

sadac, U - haeris dReRamuri saSualo temperaturis 15°-is qveviT gadasvlis 

TariRia (anu dReTa ricxvi 1 - agvistodan temperaturis 15°-is qveviT 

gadasvlis TariRamde), h - zR. donidan simaRle.  

 magaliTisaTvis. ganvsazRvroT TianeTis raionSi temperaturis 15°-is 

qveviT gadasvlis TariRi. mocemuli raioni zR. donidan mdebareobs 1099 m 

simaRlemde. am ukanasknelis h-is nacvlad CasmiT gantolebaSi da saTanado 

maTematikuri moqmedebiT miiReba 44 dReTa ricxvi, romelic gadaiTvleba 1 - 

agvistodan da temperaturis 15°-is qveviT gadasvlis TariRis dadgoma iqneba 13 

seqtemberi. am TariRidan 10 dRis Semdeg SeiZleba saSemodgomo xorblis 

CaTesva niadagSi (20.IX). aRniSnuli vadis dadgena garkveul orientacias 

miscems soflis meurneobis muSakebs da fermerebs optimalur vadaSi 

Caataron Tesva. 

 

cxrili 11. marcvleuli da sxva kulturebis ZiriTad fenologiur fazaTa 
ganviTarebis dadgomis vadebi 

 
raioni 

 
kultura, 

jiSi 
Tesva aRmoceneba dabuCqeba vegetaciis 

ganaxleba 
cvilisebri 

simwife 
duSeTi 
TianeTi 
mcxeTa 

dolispuri, 
bezostaia-1 
Tbilisur-5 

seqtembris 
III dekadis 

bolo 

oqtombris 
II dekada 

dekembris 
III dekadis 

bolo 

martis III 
dekadis 
bolo 

ivlisis II 
dekadis 
bolo 

mcxeTa simindi - 
`qarTuli 
krugi” 

aprilis III 
dekadis 
dasawyisi 

maisis II 
dekadis 
dasawyisi 

  seqtembris 
I dekadis 
bolo 

 
kartofilis ZiriTad fenologiur fazaTa ganviTarebis dadgomis vadebi 

 
raioni kultura, 

jiSi 
dargva aRmoceneba yvaviloba  foCebis 

Wknoba 
duSeTi kartofili aprilis I maisis I ivnisis II agvistos III 
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`saxalxo” dekadis 
dasawyisi 

dekadis bolo dekadis bolo dekadis bolo 

TianeTi `saxalxo” aprilis I 
dekadis bolo 

maisis III 
dekadis 
dasawyisi 

ivnisis III 
dekadis bolo 

agvistos III 
dekadis bolo 

 
xexilovani kulturebis ZiriTad fenologiur fazaTa ganviTarebis dadgomis vadebi 

 
raioni kultura, jiSi sayvavile 

kvirtebis daberva 
yvaviloba nayofis momwifeba 

mcxeTa vaSli `antonovka” martis III dekadis 
bolo 

maisis I dekadis 
dasawyisi 

oqtombris I 
dekadis Sua ricx. 

TianeTi vaSli `antonovka” aprilis II 
dekadis dasawyisi 

maisis I dekadis 
bolo 

oqtombris I 
dekadis dasawyisi 

duSeTi msxali `gulabi’’ martis III dekadis 
bolo 

aprilis II 
dekadis dasawyisi 

agvistos II 
dekadis bolo 

mcxeTa alubali `Spanka” martis III dekadis 
bolo 

aprilis II 
dekadis bolo 

ivnisis III dekadis 
bolo 

duSeTi alubali `Spanka” martis II dekadis 
bolo 

aprilis III 
dekadis dasawyisi 

ivlisis I dekadis 
bolo 

mcxeTa bali `drogana 
yviTeli” 

martis II dekadis 
dasawyisi 

aprilis II 
dekadis bolo 

ivnisis II dekadis 
dasawyisi 

duSeTi bali `drogana 
yviTeli” 

martis III dekadis 
bolo 

aprilis III 
dekadis dasawyisi 

ivnisis III dekadis 
Sua ricxvebi 

mcxeTa qliavi `didi 
hercogi” 

aprilis I dekadis 
dasawyisi 

aprilis II 
dekadis Sua ricx. 

agvistos I 
dekadis dasawyisi 

TianeTi qliavi 
`adgilobrivi” 

aprilis II 
dekadis bolo 

maisis I dekadis 
bolo 

seqtembris I 
dekadis dasawyisi 

mcxeTa atami 
`xidisTauri” 

martis II dekadis 
bolo 

aprilis II 
dekadis dasawyisi 

agvistos II 
dekadis bolo 

 
   

  

 

 

§4 klimatis globaluri cvlilebis pirobebSi mosavlis 

agrometeorologiuri prognozebi 
 

 soflis meurneobis muSakebs da fermerebs agrometeorologiuri 

prognozebi saSualebas aZlevs srulad gamoiyenon xelsayreli amindis 

pirobebi, droulad dagegmon da ganaxorcielon saorganizacio xasiaTis 

samuSaoebi (muSaxelis, manqana-iaraRebis, saplantacio gzebis SekeTeba da 

sxva) da agroteqnikuri RonisZiebebi. aRniSnuli RonisZiebebis gatareba 

saSualebas miscems maT miiRon garantirebuli maRali da xarisxiani 

mosavali. 
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 Cvens mier Sedgenili mosavlis agrometeorologiuri prognozebis 

meTodebi martivia da kargi gamarTlebis, romelic SeiZleba gamoiyenon 

soflis meurneobis operatiuli momsaxurebis muSakebma, fermerebma da kerZo 

agroseqtoriT dainteresebulma miwaTmoqmedeba (meurneebma). 

 prognozis SedegenisaTvis saWiroa informacia prediqtorebze anu sawyis 

maxasiTeblebze, romelic gamoiyeneba prognozis Sesadgenad. prognozi 

SeiZleba Sedges regionebis an raionebis mixedviT. prognozis xarisxi (maRali 

gamarTleba procentebSi) ZiriTadad damokidebulia sawyisi maxasiaTeblebis 

sizusteze (reprezentatulobaze). 

 agrokulturebis mosavlis formireba ZiriTadad damokidebulia ama Tu 

im fenofazis ganviTarebisas garemo faqtorebisadmi moTxovnilebaze, rac 

gaTvaliswinebuli unda iqnas prognozis Sedgenisas. ase, magaliTad, 

saSemodgomo xorblisaTvis kritikuli periodia milSi gamosvlis 

fenofazidan yvavilobis fazamde. igi emTxveva april-maisis Tveebs. am 

periodSi mocemuli fazebi dakavSirebulia tenze mcenareebis did 

moTxovnilebasTan, radgan aqtiurad mimdinareobs yvavilebisa da daTavTavebis 

formireba. amitom, Tu mcenarebi uzrunvelyofilia teniT, maSin kargad 

viTardebian, iZlevian didi raodenobiT TavTavs, xolo deficitisas, 

TavTavebi normalurad ver viTardebian da mosavalic mcirea. 

 mcxeTa-mTianeTis teritoriaze saSemodgomo xorblis mwarmoebel 

raionebSi atmosferuli naleqebis raodenoba, kargad uzrunvelyofs april-

maisSi mocemuli kulturis fenofazis milSi gamosvlasa da yvavilobis 

periods. amitom mocemuli kulturis, mosavlis saprognozo prediqtorebad 

(anu sawyis maxasiaTeblebad) gamoiyeneba april-maisis naleqebis jami, ≥10 mm 

naleqian dReTa ricxvi da mcenareTa saSualo simaRle (sm) naTesi farTobis 

1m2-dan (igi saSualosaTvis aiReba naTesi farTobis 3 sxvadasxva adgilis 

mixedviT). 

 mogvyavs saSemodgomo xorblis kulturis mosavlis saprognozo 

regresiis gantoleba: 

U=-0.1735x+0.2967y+0.3929z+2.43 
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gantolebaSi U - mosalodneli saprognozo mosavalia (t/ha), x - atmosferuli 

naleqebis jamia (mm) april-maisis TveebSi, y - ≥10 mm naleqian dReTa ricxvi 

(imave periodSi), z - mcenareTa saSualo simaRle (sm) maisis bolos. mocemul 

prediqtorebze monacemebis aReba emTxveva saSemodgomo xorblis milSi 

gamosvlis fazidan - yvavilobis fazamde periods. gantolebis dasaSvebi 

cdomileba Seadgens Su±0.3 t/ha. saerTo mravlobiTi korelaciis koeficienti 

R=0.95. prognozi unda Sedges ivnisis pirvel pentadaSi, misi winaswaroba 1.5-2 

Tvemdea. 

 simindis kulturis sami foTlis ganviTarebis fenofazidan sagvelas 

cocxis fazamde, romelic emTxveva VI-VII Tveebs, am periodSi mosavlisaTvis 

didi mniSvneloba aqvs atmosferul naleqebs, ≥10 mm naleqian dReTa ricxvs 

da niadagis 20 sm siRrmeSi produqtiuli tenis marags (mm). aRniSnul 

periodSi Tu kulturebi uzrunvelyofili iqneba xsenebuli prediqtorebiT, 

maSin unda velodoT sasurvel garantirebul mosavals. 

 mogvyavs simindis kulturis mosavlis saprognozo gantoleba:  

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

gantolebaSi U - saprognozo mosavalia (t/ha), x - atmosferuli naleqebis jami 

(mm) VI-VII TveebSi, y - ≥10 mm naleqian dReTa ricxvi (imave periodSi), z - 

niadagis 20 sm siRrmeze produqtiuli tenis jamia (mm) VI_VII TveebSi. 

gantolebis dasaSvebi cdomileba Seadgens Su±0.93 t/ha. prognozis Sedgenis 

vadaa agvistos pirvel pentadaSi, prognozis winaswaroba 2 Tvemdea. 

 mniSvnelovania, agreTve krtofilis kulturis mosavlisaTvis sayvavile 

kokrebis warmoqmnidan yvavilobis fazamde periodi, radgan am periodSi 

fazebs Soris mimdinareobs tuberebis warmoqmna (VI-VII). amitom, am periodSi 

mosavlisaTvis gadamwyvetia atmosferuli naleqebis raodenoba da ≥10 mm 

naleqian dReTa ricxvi. mocemul periodSi mniSvneloba aqvs kartofilis 

mcenaris simaRles (sm). radgan igi atmosferul naleqebTan erTad mWidro 

kavSirSia mosavalTan. 

 mogvyavs kartofilis kulturis saprognozo gantoleba: 

U=1.5866x-2.7075y-4.5406z+16.601 
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gantolebaSi U - saprognozo mosavalia (t/ha), x - atmosferuli naleqebis jami 

(mm) VI-VII TveebSi, y - ≥10 mm naleqian dReTa ricxvi (imave periodSi), z - 

kartofilis mcenaris saSualo simaRle (sm) ivlisis Tvis bolos, 1sm2-dan 

(naTesis 3 adgilis mixedviT). gantolebis dasaSvebi cdomileba Seadgens Su±1.5 

t/ha. saerTo mravlobiTi korelaciis koeficienti R=0.92. prognozi Sedgeba 

agvistos pirvel pentadaSi, misi winaswaroba 2-2.5 Tvea. 

 im SemTxvevaSi, Tu mcenaris simaRlis biometruli dakvirvebaTa 

monacemebi ar gveqneba, maSin SeiZleba gamoviyenoT saSemodgomo xorblis 

kulturis simaRlis gansazRvris gantoleba U=0.3998x+1.52, sadac x - april-

maisis TveebSi atmosferuli naleqebis jamia. kartofilis kultursaTvis 

U=0.3565x+5.918, am gantolebaSi x - ivnis-ivlisis naleqebis jamia, xolo 

simindisaTvis U=0.7132x+29.434, sadac x - ivnis-ivlisis TveebSi produqtiuli 

tenis raodenobaa (mm). 

 magaliTisaTvis. duSeTis raionisaTvis (2010 wlisaTvis) SevadginoT 

saSemodgomo xorblis kulturis mosavlis prognozi. mocemul wels april-

maisSi atmosferuli naleqebi aRiniSna 233 mm, ≥10 mm naleqian dReTa ricxvma 

Seadgina 9 dRe, mcenaris saSualo simaRlea 95 sm. mocemuli prediqtorebis 

Sesabamis gantolebaSi CasmiT miiReba 1.80 t/ha, faqtiuri mosavali Seadgens 

1.70 t/ha. maSasadame, sxvaoba 100 kg-ia. gantolebis dasaSvebi cdomilebis 

mixedviT (300 kg/ha), prognozis gamarTleba 94% (gamarTleba maRalia) (cxrili 

12). 

mocemuli saprognozo meTodebi maSin iZleva mosalodneli mosavlis 

srul garantias, roca prognozis Sedgenamde, mocemul teritoriaze 

droulad Catarebulia agroteqnikuri RonisZiebebi. 

 saprognozo meTodebi Cvens mier Semowmebuli iqna duSeTis raionis 

bolo sami wlis (2008-2010 ww) Sesabamisi monacemebis mixedviT da SevadareT 

faqtiur mosavals (cxrili 12). 

 

cxrili 12. agrokulturebis faqtiuri da saprognozo mosavali  
(duSeTis raioni) 
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kultura weli faqtiuri 
(t/ha) 

saprognozo 
(t/ha) 

sxvaoba 
(t) 

prognozis 
gamarTleba 

saSemodgomo 
xorbali 

2008 
2009 
2010 

1.0 
1.7 
1.7 

1.3 
1.0 
1.8 

0.3 
-0.7 
0.1 

70 
59 
94 

simindi 2008 
2009 
2010 

2.0 
2.0 
1.7 

2.3 
1.9 
1.6 

0.3 
-1 
0.6 

85 
95 
94 

kartofili 2008 
2009 
2010 

5.0 
4.3 
5.6 

4.3 
2.7 
7.8 

-0.7 
-1.7 
2.2 

86 
63 
61 

 
 cxrilis analizidan gamomdinare, prognozis gamarTleba sakmaod 

maRalia, garda 2009 wlis saSemodgomo xorblis da 2009-2010 wlis 

kartofilis mosavlis prognozisa. 

 klimatis globaluri cvlilebidan gamomdinare, SemuSavebuli scenariT 

temperaturis 2°-iT matebisas, zemoxsenebuli modeliT (momavlis scenari 2020-

2030 ww) gamoTvlili parametrebis safuZvelze (atmosferuli naleqebi, ≥10 mm 

naleqian dReTa ricxvi) Sedgenilia momavlis agrokulturebis mosavlis 

prognozebi, Sesabamisi regresiis gantolebebiT (cxrili 13). 

 

 
 
 
 
 
 
cxrili 13. mcxeTa-mTianeTis regionSi duSeTis raionisaTvis momavlis  

                    (2020-2030 ww) prognozuli mosavali (t/ha) 
 

weli saSemodgomo 
xorbali 

simindi kartofili 

2020 1.07 3.43 9.18 
2021 1.71 4.21 15.9 
2022 2.35 2.55 12.1 
2023 2.23 2.75 12.4 
2024 1.82 1.91 1.4 
2025 1.61 2.61 7.8 
2026 1.66 3.07 5.41 
2027 1.21 3.79 12.3 
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2028 2.13 2.30 1.8 
2029 0.07 2.11 13.1 
2030 0.28 3.34 3.5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

d a s k v n e b i 

 

 mcxeTa-mTianeTis regionSi agrokulturebis maRali produqtiulobis 

uzrunvelsayofisa da maTi racionalurad ganlagebis mizniT, klimatis 

cvlilebis gaTvaliswinebiT, Catarebulia agroklimaturi maxasiaTeblebis 

Sefaseba da damuSavebulia mosavlis agrometeorologiuri prognozebis 

meTodebi. aRniSnulidan gamomdinare miRebulia Semdegi daskvnebi: 

1. mocemuli regionis teritoria zRvis donidan 1200-1400 m simaRlemde 

zomieri klimatis pirobebSia, sadac SesaZlebelia marcvleulis, vazis, 

xexilovani, bostneul-baRCeuli da sxva kulturebis maRali 

produqtiuloba. aRniSnuli simaRlis zeviT 2000 m da met simaRlemde 
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teritoria imyofeba kontinentaluri klimatisaTvis damaxasiaTebel 

pirobebSi, sadac zamTari mkacria (-27, -33°). zafxulis savegetacio periodi 

ramdenadme damakmayofilebelia, sadac SesaZlebelia marcvleuli 

kulturebis (saSemodgomo da sagazafxulo xorbali, qeri, Svria, Wvavi, 

bostneuli, xil-kenkrovani, mecxoveleobis sakvebi Zirxvena kulturebi) 

warmoeba da saTib-saZovrebis ganviTareba. 

2. regionSi mzis naTebis xangrZlivobis monacemebis analizi gviCvenebs, rom 

igi vertikaluri zonalobis mixedviT sruliad damakmayofilebelia 

aRniSnuli kulturebis fiziologiuri procesebis normaluri 

warmoebisaTvis, rac xels uwyobs maT produqtiulobas. 

3. gazafxulze haeris dReRamuri saSualo temperaturis 10°-is zeviT dadgomis 

TariRTan dakavSirebulia zogierTi bostneuli kulturis CiTilebis Ria 

gruntSi gadargva, agreTve agroteqnikuri RonisZiebebis droulad da 

xarisxianad Catareba. aRniSnuli temperaturis TariRis dadgomis 

gansazRvrisaTvis mocemulia ganmeoradobaTa mrudi. 

4. zRvis donidan 800-1000 m simaRlemde zogjer aqtiuri vegetaciis periodSi 

(VI-VIII) daikvirveba xangrZlivi maRali haeris temperaturebi (38-41°), 

gansakuTrebiT mcxeTis raionSi. rac aferxebs kulturebis normalur 

ganviTarebas. amitom saWiroa niadagis morwyva 2-3-jer, niadagis kultivacia-

gafxviereba. 

5. zRvis donidan 1000 m simaRlemde mkacri zamTris SemTxvevaSi (-20, -22°) 

SesaZlebelia vazis kulturis fesvis yelamde moyinva. xolo mocemuli 

simaRlis zeviT ar aris gamoricxuli atmisa da gargaris erT-orwliani 

nazardebis moyinva (-25, -30° da meti). amitom, soflis meurneobis muSakebma da  

fermerebma aRniSnuli kulturebis gaSenebisas, unda gaiTvaliswinon 

SedarebiT arasaSiSi, naklebad yinviani adgilebi (ferdobebi, mTiswinebi). 

amasTan dakavSirebiT, regionis raionebisaTvis mocemulia kulturebis 

kritikul-damazianebeli temperaturebis ganmeoradobis gansazRvris mrudi. 

6. mTian da maRalmTian pirobebSi agrokulturebis ganviTarebisaTvis, sakmaod 

xelsayrelia niadagis zedapiris absoluturi maqsimaluri temperaturebi 
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(60-65°). Tumca aqtiuri vegetaciis (VI-VIII) periodSi, gansakuTrebiT 1000 m 

simaRlemde SesaZloa temperaturam moimatos 2-3°-iT da gaxangrZlivdes ori 

kviris manZilze, rac gamoiwvevs niadagis tenis sagrZnoblad Semcirebas da 

kulturebis ganviTarebis Seferxebas. aseT SemTxvevaSi, kulturebis qveS 

niadagi unda moirwyas da gafxvierdes. 

7. agrokulturebis normaluri zrda-ganviTarebisa da produqtiulobisaTvis, 

zRvis donidan 1000 m simaRlemde niadagis 5 da 20 sm siRrmis fenaSi 

temperaturaTa maCveneblebi xelsayrelia (23-26°, duSeTi da mcxeTa, 

Sesabamisad), xolo 20 sm siRrmeSi 22-24°-ia duSeTSi da mcxeTaSi 

(Sesabamisad). calkeul wlebSi aRniSnuli niadagis fenaSi temperaturam 

SesaZloa moimatos 2-3° da metiT, gaxangrZlivdes 10 dReze metad. maSin 

aucilebelia marcvleulis, bostneul-baRCeulis teniT uzrunvelyofa, 

ZiriTadad mcxeTis raionSi. 

8. regionis teritoriaze 1000 m simaRlemde bolo wayinvebi daikvirveba 13.IV-

dan 23.IV-mde. aRniSnuli simaRlidan 2000 m-mde da zeviT 23.IV-dan 25.V-mde. 

pirveli wayinvebi 1000 m simaRlemde daikvirveba 18.X-dan 3.XI-mde, xolo 2000 

m-mde da zeviT 21.IX-3.X. 

9. regionis teritoriis nebismier simaRleze bolo da pirveli wayinvebis 

TariRebis da uyinvo periodis xangrZlivobis dadgenisaTvis SeiZleba 

gamoyenebuli iqnas Sedgenili regresiis gantolebebi. 

10.  siTbos reJimis SefasebisaTvis gamoyenebulia dReRamuri haeris saSualo 

temperaturis 10°-ze mdgradi gadasvlis TariRis temperaturis 

uzrunvelyofis jami. rac gviCvenebs regionis raionebSi Tu rogor aris 

uzrunvelyofili agrokulturebi. 

11.  regionis teritoriaze atmosferuli naleqebi zR. donidan 1000 m 

simaRlemde aqtiuri vegetaciis periodSi ver uzrunvelyofs gansakuTrebiT 

erTwliani agrokulturebis normalur ganviTarebas. amitom saWiroa 

niadagis morwyva 2-3-jer mainc da niadagis zedapiris gafxviereba tenis 

SenarCunebis mizniT. aRniSnuli simaRlis zeviT naleqebi ramdenadme 

damakmayofilebelia, magram maRali mosavlis SenarCunebisaTvis calkeul 
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wlebSi saWiroa miTiTebuli agroteqnikuri RonisZiebebis gatareba (morwyva 

1-2-jer, niadagis gafxviereba). 

12.  regionSi 500-700 m simaRlemde Tovlis safaris simaRle mcirea (1-3 sm) da 

temperaturebi daikvirveba -18, -20°, romlis dros SesaZlebelia saSemodgomo 

kulturebis gamozamTreba ar iyos damakmayofilebeli. aRniSnuli simaRlis 

zeviT Tovlis safaris simaRle damakmayofilebelia, rac xels uwyobs 

saSemodgomo kulturebis gamozamTrebas (-22, -24° da meti temperaturis 

SemTxvevaSi). 

13.  intensiuri gvalvebi umetesad aRiniSneba aqtiuri vegetaciis periodSi 1000 

m simaRlemde. amitom agrokulturebi, gansakuTrebiT marcvleuli, 

bostneul-baRCeuli saWiroeben niadagis teniT uzrunvelyofas (morwyva 2-3-

jer, kultivacia-gafxviereba). 

14.  mocemuli regionis teritoriaze zR. donidan 1000 m simaRlemde 

atmosferuli naleqebi (400-500 mm) savegetacio periodSi damakmayofileblad 

ver uzrunvelyofs agrokulturebis normalur produqtiulobas. xolo 2000 

m-mde odnav zeviT igi damakmayofilebelia kulturebisaTvis. amasTan 

dakavSirebiT, regionis raionebis mixedviT savegetacio periodSi naleqebis 

da ≥5 mm naleqian dReTa ricxvis SefasebisaTvis mogvyavs uzrunvelyofaTa 

mrudebi. romelzedac ganisazRvreba aRniSnuli maCveneblebis sxvadasxva 

sididiT ganmeoradoba yovel 10 da met welSi. 

15.  Zlier qarian dReTa ricxvi (≥15 m/wm) 1000 m simaRlemde arc Tu iSviaTia. 

igi umetesad daikvirveba mcxeTis raionSi, Semdeg duSeTis raionSi, rac 

uaryofiTad moqmedebs agrokulturebze. mocemulia agreTve gabatonebuli 

qarebis mimarTulebaTa sqema, romlis gamoyeneba SeiZleba qarsacavi 

zolebis gaSenebisas. rac Seasustebs qarebis moqmedebas da xelsayrel 

mikroklimatur pirobebs Seqmnis kulturebis normaluri 

produqtiulobisaTvis. 

16.  regionis raionebisaTvis savegetacio periodSi agrokulturebis saWiro 

temperaturis jamiT uzrunvelyofis gansazRvrisaTvis mocemulia 

saprognozo regresiis gantolebebi. 
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17.  regionis agroklimaturi maxasiaTeblebis Sefasebidan gamomdinare, 

rekomendaciis saxiT mocemulia erTwliani da mravalwliani 

agrokulturebis ZiriTad fenologiur fazaTa ganviTarebis vadebi. rac 

soflis meurneobis muSakebs, fermerebs xels Seuwyobs droulad Caataron 

saTanado agroteqnikuri RonisZiebebi. 

18.  klimatis globaluri cvlilebis gaTvaliswinebiT, SemuSavebulia scenari 

temperaturis 2°-iT mateba. aqedan gamomdinare, Sedgenili regresiis 

gantolebebis gamoyenebiT zR. donidan simaRlis mixedviT, gamoyofilia 5 

agroklimaturi zona. sadac miTiTebulia kulturebis gavrcelebis 

Sesabamisi zonebi. 

19.  mocemulia saSemodgomo xorblis, simindis da kartofilis kulturis 

mosavlis agrometeorologiuri prognozebis Sedgenis regresiis 

gantolebebi. rac xels Seuwyobs soflis meurneobis opratiul muSakebs da 

fermerebs gansazRvron aRniSnuli kulturebis mosalodneli mosavali. 

20.  regionis teritoriaze momavlis (2030-2050 ww) scenariT temperaturis 2°-iT 

matebisas savegetacio periodSi aqtiuri temperaturis jami (>10°) matulobs 

saSualod 500°-iT. am ukanasknelis damatebiT sabaziso (faqtiuri) 

temperaturis jamze savegetacio periodSi xels Seuwyobs agrokulturebis 

ukeT ganviTarebas (saTanado tenis pirobebisas) gansakuTrebiT im 

adgilebSi, sadac temperaturis jamis naklebobas ganicdian. 

 

maSasadame, gamokvlevebis Sedegebi uflebas gvaZlevs davaskvnaT, rom 

klimatis globaluri daTboba, momavlis scenariT haeris temperaturis 2°-iT 

mateba iwvevs aqtiuri temperaturis jamis zrdas da aqedan gamomdinare zR. 

donidan simaRlis mixedviT, agrokulturebis gavrcelebis zonebis 

cvlilebas. sadac maTi gavrceleba momavlisaTvis SesaZlebeli iqneba 200-300 

metriT ufro maRla sabazisosTan SedarebiT. 

 

 

 



51 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

l i t e r a t u r a 
 

1. Справочник по климату СССР, 1968. Солнечная радиация, радиационный баланс и солнечное 

сияние. Вып. 14, Гидрометеоиздат,  Л.  

2. Справочник по климату СССР, 1967. Температура воздуха и почвы. Вып. 14, 

Гидрометеоиздат,  Л.  

3. saqarTvelos samecniero-gamoyenebiTi klimaturi cnobari, 2004. calkeuli 

klimaturi maxasiaTeblebi, naw. I, red. elizbaraSvili e., papinaSvili l., 

qarTveliSvili l., Tbilisi. 

4. melaZe g., melaZe m., 2010. saqarTvelos aRmosavleT regionebis 

agroklimaturi resursebi. gamomc. `universali”, Tbilisi. 

5. melaZe g., 1971. subtropikuli teqnikuri kulturebis agroklimaturi 

pirobebi da prognozebi. gamomc. `sabWoTa saqarTvelo”, Tbilisi.  



52 
 

6. Справочник по климату СССР, 1970. Влажность воздуха, атмосферные осадки, снежный 

покров. Вып. 14, Гидрометеоиздат,  Л.  

7. melaZe g., gogliZe e., 1991. agrometeorologia. gamomc. `ganaTleba”, Tbilisi. 

8. Агроклиматические ресурсы Грузинской ССР, 1978. Под. ред. Турманидзе Т.И. 

Гидрометеоиздат, Л. 

9. Хефлинг Г., 1990. Тревога 2000 году, Изд. «Мысль», М. 

10. Будико М.И., 1981.Антропогенные изменения глобального климата. Метеорология и 

гидрология №2, №8, М. 

11. TavarTqilaZe k., elizbaraSvili e., mumlaZe d., vaCnaZe j., 1999. saqarTvelos 

miwispira temperaturuli velis cvlilebis empiriuli modeli, Tbilisi.   

12. TavarTqilaZe k., 2008. havis cvlilebis Taviseburebani saqarTveloSi. 

v.bagrationis sax. geografiis institutis SromaTa krebuli #2(81), 

saerTaSoriso konferenciis masalebi, Tbilisi.   

13. saqarTvelos meore erovnuli Setyobineba klimatis cvlilebis CarCo 

konvenciisaTvis, 2009. Tbilisi. 

14. Meladze G., Meladze M., 2009. Agroclimatic Zone Scenarios of the Distribution of Crops With 

Account of Global Warming. Bulletin of the Georgian Academy of Sciences, vol. 3, №1. 


