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uak 551.5 
damxmare saxelmZRvaneloSi ganxilulia rogorc globaluri kli-

maturi sistema da klimatis regionaluri tipebi, okeanisa da atmosfe-

ros cirkulaciuri procesebis roli klimatis CamoyalibebaSi, ise 

cnobebi dedamiwis klimatis cvlilebis Sesaxeb istoriul warsulsa 

da instrumentuli gazomvebis bolo saukunenaxevrian periodSi. gan-

sazRvrulia saTburis efeqti da misi gamomwvevi faqtorebi, globa-

luri klimatis prognozi 2100 wlamde. CamoTvlilia globaluri kli-

matis cvlilebiT gamowveuli mTavari safrTxeebi. daxasiaTebulia 

klimatis cvlileba saqarTveloSi wina saukunis ganmavlobaSi, Sefase-

bulia klimatis cvlilebis mimarT ekonomikisa da bunebrivi ekosiste-

mebis mowyvladoba, aseve klimatis cvlilebis politikis ZiriTadi 

elementebi da maT winaSe arsebuli barierebi, saqarTveloSi miRweuli 

ZiriTadi Sedegebi klimatis cvlilebis dargSi. moyvanilia geoinJine-

riis dargSi klimatis cvlilebasTan dakavSirebuli da SemoTavaze-

buli teqnologiebis mimoxilva. Sefasebulia maTi perspeqtiuloba da 

ekologiuri usafrTxoeba. 

gankuTvnilia klimatis cvlilebis problemiT dainteresebuli spe-

cialistebisaTvis, aseve studentebisa da ufrosi klasebis moswavle-

ebisaTvis.  

 recenzentebi: saqarTvelos garemos erovnuli saagentos hidro-

meteorologiis departamentis ufrosi, saqarTvelos 

mudmivi warmomadgeneli msoflio meteorologiur 

organizaciaSi, geografiul mecnierebaTa kademiuri 

doqtori ramaz WiTanava, 

asocirebuli profesori izolda bazRaZe 
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yvela ufleba daculia. am wignis arc erTi nawilis (iqneba es teqsti, foto, 

ilustracia Tu sxva) gamoyeneba aranairi formiT da saSualebiT (iqneba es eleq-

tronuli Tu meqanikuri) ar SeiZleba gamomcemlis werilobiTi nebarTvis gareSe. 
 

saavtoro uflebebis darRveva isjeba kanoniT. 
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Sesavali 

 

klimati da misi cvlileba uZvelesi droidanve 
gansazRvravda calkeuli civilizaciis arsebobasa 
da ganviTarebas. Zveli egvipturi civilizaciis 
done mniSvnelovnad ganpirobebuli iyo md. nilosis 
wylis reJimis stabilurobiT. daaxloebiT 2 aTasi 
wlis win SuamdinareTSi arsebuli civilizacia 
TiTqmis 30 wlis ganmavlobaSi mZvinvare gvalvebis 
gamo daingra. arsebobs mtkicebuleba imisa, rom 
mecxre saukuneSi meqsikisa da centraluri amerikis 
teritoriebze arsebuli maias civilizacia sami 
gvalviani periodis Sedegad erTmaneTis miyolebiT 
daiSala mosaxleobis siWarbesa da garemos 
degradaciasTan dakavSirebuli problemebis gamo. 
700 wlis win, mcire SualediT, amJamindeli 
tailandis teritoriaze arsebuli angkoris 
civilizacia gaanadgura 20-20 wlis ganmavlobaSi 
gamefebulma gvalvebma, ramac mwyobridan gamoiyvana 
qveynis teritoriaze agebuli rTuli sairigacio 
sistemebi. rac ufro ganviTarebuli iyo 
civilizacia, miT ufro mowyvladi iyo igi klimatis 
cvlilebisadmi. yvela civilizacia adaptirebuli 
iyo  klimatis mimdinare cvlilebebTan, rasac 
TiToeuli maTgani metnaklebi warmatebiT aRwevda.  

globaluri klimatis Tanamedrove daCqarebuli 
daTbobis pirobebSi klimatis cvlilebis Senele-
bisa da mis mimarT mowyvladobisa da adaptaciis 
problema msoflio masStabis amocanad iqca, 
romelic, siRatakesa da terorizmTan brZolis 
paralelurad, mimdinare saukunis dasawyisSi gaeros 
mier ZiriTad gamowvevad iqna aRiarebuli. 

aRniSnul problemasTan gamklavebis gzaze 
pirveli qmediTi nabiji iyo  1992 wels rio-de-
Janeiros samitze 160-mde qveynis mier miRebuli 
klimatis cvlilebis CarCo-konvencia, romelic 
xelmomwer qveynebs avaldebulebs praqtikuli 
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RonisZiebebis Catarebas saTburis gazebis emisiis 
Sesamcireblad da STanTqmis gasaZliereblad, 
agreTve klimatis cvlilebasTan adaptaciis 
dasaCqareblad  da am sakiTxebze  sazogadoebrivi  
cnobierebis asamaRleblad.  

klimatis cvlilebis problemasTan agreTve 
uSualodaa dakavSirebuli geoinJineriis mTeli 
rigi sakiTxebisa, romlebic globaluri masStabiT 
xasiaTdeba da amitom gansakuTrebuli sifaqiziT 
midgomas moiTxovs. marTalia, problemis 
masStaburobis gaTvaliswinebiT saqarTvelos am 
tipis samuSaoTaA Catarebis arc saSualeba da arc 
pretenzia ar gaaCnia, magram zogadi ganxilvisaTvis 
am Tematikas garkveuli interesi axlavs. 

saqarTvelo konvencias 1994 wels miuerTda da 
mas Semdeg qveyanaSi bevri samuSao Catarda 
konvenciis moTxovnebis Sesasruleblad. miuxedavad 
imisa, rom klimatis Seswavlas saqarTveloSi 
xangrZlivi istoria aqvs, klimatis cvlilebis 
sakiTxze qveyanaSi samecniero-popularuli 
literatura jer ar Seqmnila, rac garkveulwilad 
aZnelebs konvenciis me-6 muxlis -  sazogadoebrivi 
cnobierebis amaRlebis moTxovnis Sesrulebas. 
winamdebare naSromi miznad isaxavs am xarvezis 
SeZlebisdagvarad gamosworebas. 
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Tavi 1.  klimati 

1.1. klimati da klimaturi elementebi 
 

klimati anu hava mocemuli teritoriisTvis damaxa-
siaTebeli amindis mravalwliuri reJimia, romelic 
ganpirobebulia mzis radiaciiT, misi gardaqmniT 
atmosferos miwispira fenaSi, agreTve atmosferosa 
da okeaneebSi mimdinare cirkulaciuri procesebiT. 
sxva sityvebiT rom vTqvaT, klimati aris mocemuli 
adgilis amindis elementebis mravalwliuri 
monacemebis SejerebiT miRebuli atmosferos 
mdgomareobis erTiani suraTi. amindisagan 
gansxvavebiT, romelic atmosferos mdgomareobas 
asaxavs drois mocemul momentSi, klimati ufro 
mdgradia da mis cvalebadobas garkveul farglebSi, 
drois sakmaod did monakveTSi, ryevadobis xasiaTi 
aqvs, rasac saukunobriv cvlilebas uwodeben.  
 

klimaturi sistema aris 5 ZiriTadi komponentis 
_ atmosferos, hidrosferos, kriosferos, xmeleTis 
zedapirisa da biosferos kompleqsuri erTianoba. 
klimaturi sistema viTardeba droSi Tavisi Sinagani 
dinamikis kanonebiT da agreTve iseTi sxva Zalebis 
gavleniT, rogoricaa vulkanuri amofrqvevebi, mzis 
gamosxivebis variaciebi da adamianis saqmianobiT 
gamowveuli zemoqmedeba, rac dakavSirebulia 
atmosferos Sedgenilobis cvlilebasTan, radiaci-
ul zewolasa da miwaTsargeblobis SecvlasTan.  

 
  klimaturi elementebia: 
1. haeris temperatura (0C) – izomeba dedamiwis 

zedapiridan 2 m simaRleze. arCeven dRe-Ramis 
saSualo, minimalur da maqsimalur 
temperaturebs. 

2. atmosferuli naleqebi (mm) – izomeba dedamiwis 
zedapiridan 2 m simaRleze. arCeven Txevad da 
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myar naleqebs. ganixilaven naleqTa dReRamur, 
Tvis, sezonisa da wlis jamebs. 

3. qari (m/wm) – izomeba dedamiwis zedapiridan 8_10 m 
simaRleze. dedamiwis mxareebis mixedviT arCeven 8 
mimarTulebis (saidanac qris) qars. 

4. haeris sinotive (mb an %) 
5. atmosferuli wneva (mb) 
6. Rrublianoba (balebSi) 
7. mzis naTeba (xangrZlivoba da intensiuroba) 
8. niadagis temperatura (0C)  
9. Tovlis safari (sm) 
10. atmosferuli movlenebi (nisli, elWeqi, qarbuqi, 

setyva) 
 

1.2. klimatis ganmapirobebeli faqtorebi 
 
klimatis formirebas ganapirobebs 

astronomiuli, geografiuli da geofizikuri 
faqtorebi. 

astronomiuli faqtorebia:  
_ mzis naTeba (insolacia); 
_ dedamiwis mdebareoba da moZraoba mzis 

sistemaSi;      
_ dedamiwis brunvis RerZis daxriloba da 

brunvis siCqare;  
_ gare sxeulebis, mag., mTvaris gravitaciuli 

zemoqmedeba. 
 amJamindeli monacemebiT, dedamiwis arsebobis 

ganmavlobaSi (4,5 mlrd weli) am faqtorebis nawili 
(gansakuTrebiT brunvis RerZis daxriloba) 
arsebiTad icvleboda, rac globaluri klimatis 
mniSvnelovan cvlilebas iwvevda, romelic 
gamoxatuli iyo gamyinvarebisa da daTbobis epoqebis 
monacvleobaSi. 

  geografiuli faqtorebia:  
_ okeane–xmeleTis ganawileba, romelic 

gansazRvravs tenianobisa da temperaturis reJims;  
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_ kontinentebis forma, reliefi (qedebis 
eqspozicia gabatonebuli qarebis mimarT, xeobebis 
sigane, ferdobebis daxriloba da a.S.);  

_ geografiuli ganedi, romelic gansazRvravs 
mzisgan miRebuli siTbos raodenobas. kerZod, mzis 
dacemis kuTxe ekvatoridan polusebisaken 
TandaTanobiT mcirdeba, rac iwvevs temperaturis 
Sesabamis Semcirebas da polusebze, sadac 
daxrilobis kuTxe mcirea, siTbos gafantvis gamo 
haeris gacivebasa da yinulis formirebas; 

_ adgilis simaRle zRvis donidan, romlis 
matebasTan erTad icvleba TiTqmis yvela 
meteorologiuri elementi: atmosferuli wneva 
simaRlis mixedviT ecema, mzis radiacia imatebs, 
temperatura mcirdeba yovel kilometrze 5-60C –iT, 
mcirdeba temperaturis amplituda, tenSemcveloba, 
naleqebi garkveul simaRleze izrdeba, Semdeg ki 
mcirdeba da a.S.; 

_ mcenareuli safari da sxv. 
 
 geofizikuri faqtorebia:  
_ dedamiwis masa; 
_ vulkanuri aqtiuroba;  
_ atmosferos qimiuri Sedgeniloba, maT Soris 

saTburis gazebisa da aerozolebis koncentracia da 
ganawileba; 

_ ozonis ganawileba. 
 atmosferul faqtorebTan erTad globaluri 

klimatis cvalebadobaSi did rols asrulebda 
kontinentebis warmoqmnis, gaerTianeba-daSorebisa da 
dreifis procesebi, rac arsebiTad cvlida siTbosa 
da naleqebis ganawilebas dedamiwis zedapirze. rac 
Seexeba vulkanur aqtiurobas, mas SeuZlia 
gadamwyveti roli Seasrulos atmosferos qimiuri 
da aerozoluri Sedgenilobis cvlilebaSi, rac 
ganapirobebs dedamiwaze mosuli insolaciis 
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ganawilebas da, Sesabamisad, planetis siTbur 
balanss. 

 
1.3. globaluri klimaturi sistema 

 
  klimatis ganmsazRvreli zemoT CamoTvlili 
geografiuli da geofizikuri faqtorebis 
urTierTqmedebis sqema mocemulia 1.3.1 naxazze.  

 
nax. 1.3.1. globaluri klimaturi sistemis ([1]) 

gamartivebuli sqema 
 

mzidan mosuli radiacia iwvevs xmeleTisa da 
okeanis zedapiris gaTbobas, rac atmosferosa da 
okeaneSi warmoqmnis cirkulaciur procesebs. dRis 
saaTebSi gamTbari dedamiwis zedapiri Ramis 
saaTebSi kosmosSi asxivebs grZeltalRovan 
radiacias,   rasac   nawilobriv  xels   uSlis  
1Climate Сhange 2007. The Physical Seience Basis. IPCC, 2007, p.96. 
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atmosferos SedgenilobaSi Semavali saTburis 
gazebi da aerozolebi, agreTve Rrublebi. 
ganxilul procesebSi mniSvnelovani roli 
miekuTvneba kriosferos, romlis saerTo farTobi 
100 mln. km2 aRemateba da romelSic moqceulia 
dedamiwis mtknari wylis maragis 80%. 

dedamiwis brunvis RerZis daxrilobis 
Sesabamisad sxvadasxva ganedSi mzidan mosuli 
siTbos raodenoba icvleba, rac okeaneebisa da 
kontinentebis ganawilebasTan kavSirSi ganapirobebs 
globaluri klimaturi zonebis arsebobas, romelTa 
fonze sxvadasxva regionSi gamoiyofa klimatis 
calkeuli tipebi. 

1.4. globaluri klimaturi zonebi 
 

 klimaturi zona _ klimaturi pirobebis 
mixedviT, dedamiwis zedapiris yvelaze msxvili 
qvedanayofia, romelic moicavs garkveuli 
klimaturi maCveneblebis Sesabamisad gamoyofil 
ganeduri ganvrcobis teritorias. klimaturi  
zonebi gamoiyofa klimatis TiTqmis yvela 
klasifikaciaSi da, Tavis mxriv, Seicavs ufro mcire 
Semadgenel erTeulebs – olqebs, raionebs da 
qveraionebs.  

mTiani reliefis pirobebSi gamoiyofa  
vertikaluri klimaturi zonebi anu sartylebi. am 
ganmartebis Tanaxmad Sedgenili globaluri 
klimaturi zonebis ganlagebis miaxloebuli suraTi 
mocemulia 1.4.1 naxazze. 

am naxazze moyvanili klimatebis klasifikacia 
zogad xasiaTs atarebs da ar iTvaliswinebs 
calkeuli regionis geografiuli TaviseburebebiT 
gamowveul gansxvavebebs. am TaviseburebaTa 
mxedvelobaSi miRebiT aRniSnul sartylebSi 
gamoiyofa klimatis Semdegi regionuli tipebi: 
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nax. 1.4.1. msoflio klimaturi ruka ([2])  

I. subtropikuli udabnoebis klimati (sahara, 
arabeTi, atakama, kalifornia, avstraliis Siga 
nawili); 

II. gare tropikuli udabnoebis klimati (Sua 
azia, gobi, Ppatagonia); 

III.  stepebis klimati (yazaxeTi, monRoleTi, aSS-
is centraluri raionebi, samxreT amerika, somxeTi, 
aRmosavleT saqarTvelo); 
   IV zomieri zonis foTlovani tyeebis klimati 
(ruseTis evropuli nawili, dasavleT evropa,  
2 saZiebo sistema – Google- მსოფლიო კლიმატური ruka. 
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dasavleT cimbiris samxreTi nawili, avstraliis 
samxreTi da axali zelandia); 

V. taigis klimati (SvedeTi, fineTi, cimbiri, 
kamCatka, saxalini, Aalaska, Crdilo kanada); 

VI.  tundris klimati (cimbiris CrdiloeTi 
nawili, islandia, alaskisa da kanadis CrdiloeTi); 

VII.  polaruli platoebis klimati (grenlandia, 
antarqtida, maRalmTiani regionebi Tovlis xazis 
zemoT). 

VIII. notio tropikuli tyeebis klimati 
(amazonis auzi, ekvatoruli afrika, madagaskari, 
ceiloni, indonezia, axali gvinea, filipinebi); 

IX. notio subtropikuli tyeebis klimati 
(bolivia, brazilia, kolxeTi, Crdilo indoeTi, 
samxreT CineTi,samxreT korea); 

X. tropikuli platoebis klimati (Cile, peru, 
ekvadori, meqsika, abisinia, samxreT afrika); 
XI. savanebis klimati (braziliis samxreTi, 

centraluri afrika, indoeTis samxreTi, indoCineTi, 
Crdilo avstralia); 

regionuli klimatis fonze, mTagoriani 
reliefis pirobebSi gamoiyofa lokaluri klimatis 
areebi. igi SeiZleba moicavdes calkeul qvabulebs, 
xeobebs, tyeebs da sxv. kidev ufro mcire masStabiT 
arCeven mikroklimats, romelic SeiZleba 
axasiaTebdes romelime sofels an qalaqis ubans. 

 

1.5. okeanisa da atmosferos 
cirkulaciuri procesebis roli 

klimatis CamoyalibebaSi 
 

msoflio okeaneSi daikvirveba zedapiruli 
(xSirad Tbili) da siRrmuli (civi) dinebebi. maTgan 
gansakuTrebuli klimatwarmomqmneli roli eniWeba 
Semdeg dinebebs: golfstrims (atlantikis 
seqtorSi), el-ninios (wynari okeanis seqtorSi), 
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labradoris (atlantikis seqtorSi), kurosios 
(wynari okeanis seqtorSi). zedapiruli dinebebi 
siRrmul dinebebTan erTad qmnis msoflio okeanis 
cirkulaciur sistemas (nax. 1.5.1), romelSic wiTeli 
feriT gamoyofilia golfstrimi. 

 

nax. 1.5.1.  okeanis globaluri cirkulaciuri 
sistemis sqema ([3]) 
 

1.5.1. golfstrimi 

 golfstrimi Tbili dinebis saxiT gamodis 
meqsikis yuresa da karibis zRvidan da siTbo 
gadaaqvs atlantis okeanis CrdiloeT nawilSi, 
TiTqmis Spicbergenis arqipelagamde (nax. 1.5.2). 
golfstrimis Tbil dinebaTa sistema did gavlenas 
axdens ara marto zRvebisa da sakuTriv Crdilo 
3Climate Сhange 2001. Synthesis Report. IPCC, 200, p.83. 
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yinulovani okeanis hidrologiur da biologiur 
Tvisebebze, aramed atlantis okeanispira evropuli 
qveynebis klimatzec. golfstrimis Tbili dineba 
aTbobs haeris masebs, romlebic dasavleTis qarebis 
mier gadaitaneba evropis sanapiroebisaken da 
saSualo ganeduri sidideebidan iwvevs temperaturis 
gadaxras. am dinebis zegavleniT evropis Crdilo-da- 

 
nax. 1.5.2. golfstrimis dinebis sqema ([4)] 

 
savleT nawilSi haeris temperatura 100C-mde metia 
imasTan SedarebiT, rac iqneboda golfstrimis 
ararsebobis pirobebSi. norvegiasa da grenlandias 
Soris golfstrimi amTavrebs siTbos gacemas, iwyebs 
gacivebas da moqcevis Semdeg ubrundeba Crdilo 
atlantikis dasavleT seqtors labradoris civi 
dinebis saxiT. 

4
 http://ka.wikipedia.org/wiki/გოლფსტრიმი. 
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1.5.2. el-ninio 
 

el-ninio Tavisi warmoSobiT Tbili wylis 
nakadia, romelic periodulad miedineba ekvadorisa 
da perus sanapiros gaswvriv da uaryofiT 
zegavlenas axdens meTevzeobaze okeanis zedapirul 
fenaSi Jangbadis mimosvlis Sewyvetis gamo, rasac 
mosdevs frinvelTa maRali sikvdilianobac. es 
okeanuri movlena dakavSirebulia indoeTisa da 
wynar okeaneze Siga tropikuli zedapiruli wnevisa 
da temperaturis  periodul ryevasa da 
cirkulaciur procesebTan, rac SesamCnev gavlenas 
axdens klimatze. gabatonebuli pasaturi qari 
sustdeba, xolo sapirispiro ekvatoruli nakadebi 
Zlierdeba, rac indoneziis regionSi iwvevs Tbili 
zedapiruli wylis dinebas aRmosavleT 
mimarTulebiT, romelic gadafaravs perus civ 
dinebas. es movlena did zegavlenas axdens qarebze, 
zRvis zedapiris temperaturasa da naleqebis 
ganawilebaze wynari okeanis tropikul nawilSi. 
misi klimatwarmomqmneli gavlena vrceldeba wynari 
okeanis mTel regionsa da msoflios sxva mraval 
nawilze. 1997 wels el-ninios iseTi uZlieresi faza 
gamovlinda, rom msoflios yuradReba miipyro (nax. 
1.5.3).  

am naxazidan Cans, rom el-ninios Tbili 
nakadebis gavlena vrceldeba amerikis orive 
kontinentis dasavleT sanapiros TiTqmis mTel 
gayolebaze da wynari okeanis centralur 
raionebze. gansakuTrebiT mkveTrad gamoixata es 
gavlena samxreT amerikis CrdiloeTi nawilis 
dasavleT sanapiroze. Aamave dros, el-niniom 
sapirispiro   reaqciiT gamoiwvia zRvis zedapiris 
gaciveba wynari okeanis Crdilo da samxreT 
nawilebSi. el-ninios sapirispiro movlena cnobilia 
la-ninias saxelwodebiT (el-ninios civi faza). 
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nax. 1.5.3. anomaluri temperatura okeaneSi el- 
ninios   1997 wlis Tbili epizodis dros ([5]) 

 
es orive klimaturi fenomeni zamTris periodSi 

aSS-ic vlindeba. 
 

1.5.3.  musonebi 
 

musonebi haeris masebis mdgradi sezonuri 
gadatanaa dedamiwis zedapirTan da troposferos 
qveda nawilSi, romelTa mimarTuleba mkveTrad 
icvleba weliwadis droebis mixedviT. musonebs 
iwvevs kontinentebisa da okeaneebis araTanabari 
gaTboba da gaciveba, da Sesabamisad  atmosferuli 

5  
ka.wikipedia.org - el-ninio. 
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wnevis maRali (anticikloni) da dabali (cikloni) 
areebis mdebareobis sezonuri cvalebadoba. kerZod, 
zamTarSi gacivebul xmeleTis zedapirze maRali 
wneva yalibdeba. am dros okeanis zedapiri met 
siTbos inarCunebs da mis zedapirze wneva dabalia, 
rac iwvevs musonebis gadaadgilebas  xmeleTidan 
okeanisaken, xolo zafxulSi xmeleTi cxelia da 
wnevac dabalia, okeaneebis zedapirze ki maRali, 
rac ganapirobebs musonebis okeanidan xmeleTisaken 
qrolvas.  

zafxulis musonTan dakavSirebulia 
moRrubluli da naleqiani amindebi, zamTris 
musonTan ki mowmendili da mSrali amindebi. 

musonuri cirkulacia, romelic okeanesa da 
kontinents Soris ZiriTadad zamTrisa da zafxulis 
sezonebSi warmoiqmneba, did rols asrulebs 
dedamiwis calkeuli regionis klimatis 
CamoyalibebaSi, gansakuTrebiT mkveTrad iCens Tavs 
ekvatoruli afrikis, samxreT da samxreT-
aRmosavleT aziis qveynebSi. 

 
1.5.4. tropikuli ciklonebi 

 
okeanesa da atmosferos Soris urTierT- 

qmedebis Sedegad warmoqmnili cirkulaciuri 
procesebis eqstremaluri gamovlinebis magaliTs 
warmoadgens tropikuli ciklonebi, romlebic 
tropikul zonaSi im SemTxvevaSi Caisaxeba da 
viTardeba, Tu okeanis zedapirsa da daaxloebiT 50-
60 m siRrmeze wylis  temperatura 270C aRwevs an 
aRemateba. tropikul ciklonebs ZiriTadad qmnis 
atmosferos zeda fenebSi Tbili okeanis 
zedapiridan  amavali orTqlis kondensaciiT 
gamoTavisuflebuli energia (nax. 1.5.4).  

siZlierisa da mdebareobis mixedviT, tropikuli 
ciklonebi moixsenieba tropikuli depresiis, tropi- 
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nax. 1.5.4.  tropikuli ciklonis warmoqmnis sqema 
([6]) 

 
kuli Stormis, qariSxlis an taifunis 
saxelwodebiT. mag., mas dasavleT naxevarsferoSi 
tropikul qariSxals uwodeben, iaponiasa da CineTSi 
_ taifuns, filipinebSi – bagios, indoeTis okeanis 
arealebsa da avstraliaSi – ciklons, wynari 
okeanis kunZulebze – vili-vilis.  

tropikuli ciklonebis horizontaluri zomebi 
Cveulebriv ramdenime aseul kilometrs Seadgens, 
xolo qaris siCqare _ 60_100m/wm. sanapiro zonaSi 
Zlier qarebsa da zRvis RelvasTan erTad 
ciklonebi xasiaTdeba naleqTa didi raodenobiT, 
romelic SeiZleba 100-1000 mm farglebSi 
icvlebodes dReRamis ganmavlobaSi. tropikuli 
ciklonebis arsebobis xangrZlivoba saSualod 6_7 
dRes Seadgens.  

6 ka.wikipedia.org - ტროპიკული ციკლონი. 
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tropikuli ciklonebis aqtivobis intensiuri 
zrda daiwyo daaxloebiT 1970 wlidan. 
gansakuTrebiT mZime aRmoCnda 2005 weli, roca aSS-
is sanapiros umaRlesi kategoriis 4 qariSxali 
daatyda Tavs.  amaTgan qariSxali `katrina~ (nax. 
1.5.5) qariSxlebis istoriaSi yvelaze damangreveli 
iyo, romelmac mravali adamiani imsxverpla, qveynis 
ekonomikas ki 150 miliardi dolaris zarali miayena. 

 

 
 

nax. 1.5.5.  qariSxali `katrina~, 2005 wlis 28 
agvisto. Tanamgzavruli suraTi ([7]) 

 
 
 
 
 

7ka.wikipedia.org - კატრინა. 
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1.5.5. atmosferos cirkulaciuri procesebi 
saqarTveloSi 

 
atmosferos cirkulaciur procesebs saqarTve-

los teritoriaze ganapirobebs zemoqmedebis 
centrebi, romlebic wlis sxvadasxva dros 
sxvadasxva intensiurobiT sawyiss aZlevs am 
procesebis msvlelobas (nax. 1.5.6). 

zemoqmedebis aRniSnuli centrebia ([8]): 
- xmelTaSua zRvis depresia (ML);  

- azoris anticikloni (AH); 

  -   islandiis depresia (IL);

 
nax. 1.5.6. cirkulaciuri procesebis zemoqmedeba 

amierkavkasiis teritoriaze ([8]) 
 

8saqarTvelos pirveli erovnuli Setyobineba. 
gaeros klimatis cvlilebis CarCo konvenciaze. Tb., 
1999, gv. 80. 
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- arqtikuli anticikloni (NH); 

- cimbiris anticikloni (SH); 

- aziis depresia (AL). 

xmelTaSua zRvis depresiis (ML) zemoqmedebis 
periodSi ciklonuri  warmonaqmnebis aRmosavleTi-
dan gadaadgilebasTan dakavSirebiT saqarTvelos 
teritoriaze xorcieldeba Tbili da notio haeris 
masebis gavrceleba, modis naleqebi (xSirad uxvi). 
process zogjer seriuli xasiaTi aqvs. zemoqmedeba 
gansakuTrebiT aqtiuria wlis civ periodSi. 

azoris anticikloni (AH). atlantis okeanidan 
maRali wnevis Txemis aRmosavleTisaken 
gavrcelebasTan dakavSirebiT saqarTveloSi wlis 
Tbil periodSi umetesad daikvirveba rogorc  
grili da notio, xolo civ periodSi Tbili, aseve 
civi da notio haeris masebis gavrceleba. 
stimulirdeba naleqebis gamoyofa, Warbobs 
dasavleTis qari. zemoqmedebas adgili aqvs mTeli 
wlis ganmavlobaSi, magram misi sixSire 
mniSvnelovnad imatebs zafxulis periodSi. 

islandiis depresia (IL). atlantis okeanis 
CrdiloeT raionebidan samxreT-aRmosavleTisaken 
ciklonuri warmonaqmnebis gadaadgilebisas 
saqarTveloSi wlis yvela droSi adgili aqvs civi 
da notio haeris masebis aqtiur gavrcelebas. 
daikvirveba naleqebi (dasavleT saqarTveloSi uxvi), 
Zlierdeba dasavleTis qari (gansakuTrebiT 
aRmosavleT saqarTveloSi). am zemoqmedebis 
ganmeoradoba wlis ganmavlobaSi  SedarebiT 
Tanabradaa ganawilebuli. maqsimumi daikvirveba 
oqtomberSi, minimumi ki _ dekemberSi. 

arqtikuli anticikloni (NH). arqtikuli auzis 
evraziul seqtorSi gavrcelebuli anticiklonis an 
misi Txemis samxreTisaken Rrmad gavrcelebis 
SemTxvevaSi saqarTveloSi xorcieldeba Zalian civi 
haeris masebis SemoWra kavkasiis qedis SemovliT 
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rogorc dasavleTidan, ise aRmosavleTidan. 
saqarTvelos teritoriaze yalibdeba gansakuTrebiT 
dabali temperaturuli reJimi. am zemoqmedebis 
saSualo ganmeoradoba sakmaod maRalia wlis Tbil 
periodSi. maqsimumi aRiniSneba seqtembris TveSi.  

cimbiris anticiklonis (SH) zemoqmedeba 
saqarTveloze vrceldeba Crdilo-aRmosavleTidan 
an aRmosavleTidan. am dros saqarTvelos 
aRmosavleT nawilSi ZiriTadad sWarbobs amindebi 
unaleqo an mcire naleqebiT, civi da susti qarebiT. 
dasavleT saqarTveloSi xSirad fionuri procesebis 
ganviTarebasTan dakavSirebiT, SedarebiT maRali 
temperaturis fonze, daikvirveba sakmaod Zlieri 
aRmosavleTis qarebi. am zemoqmedebis ganmeoradobis 
udidesi nawili zamTris Tveebze modis. maqsimumi 
aRiniSneba dekemberSi.  

aziis depresiis  (AL) zemoqmedebis dros 
samxreT-aRmosavleTidan vrceldeba aziis zafxulis 
Termuli ciklonis Rari, ris Sedegad saqarTvelos 
teritoriaze formirdeba mSrali da cxeli haeris 
masa. minimaluri temperatura dablob raionebSi +20 
0C-ze dabla ar ecema, xolo dRis maqsimumi +35 0C-s 
aRemateba. aziis depresiis zemoqmedebis 
ganmeoradoba yvelaze maRali ivlisis TveSi 
daikvirveba. 

zemoqmedebis am centrebis moqmedebis Sedegad 
saqarTvelos teritoriaze viTardeba sxvadasxva 
cirkulaciuri procesi, romelTa sezonuri 
ganmeoradoba 1.5.1 cxrilSia mocemuli. 

CamoTvlili procesebidan yvelaze xangrZlivad 
moqmedi pirveli sami procesia, romelic 
mniSvnelovan rols asrulebs saqarTvelos 
klimatis, kerZod, temperaturisa da naleqTa reJimis 
CamoyalibebaSi.     haeris masebis dasavleTidan 
SemoWrisas erTsa da imave simaRleze temperatura 
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cxrili 1.5.1. saqarTvelos teritoriaze ZiriTadi 
    cirkulaciuri procesebis ganmeoradoba (%)  
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zamTari 32 22 20 7 19 

gazafxuli 38 14 12 2 34 

zafxuli 54 5 - - 41 

Semodgoma 39 9 17 5 30 

 
Cveulebriv dasavleT saqarTveloSi naklebia, vidre 
aRmosavleT saqarTveloSi, radgan am SemTxvevaSi aq 
adgili aqvs fionur efeqts. 

aRmosavleTidan SemoWris dros procesebi 
Sebrunebul xasiaTs atarebs, ris gamoc   kolxeTis   
dablobze  umeteswilad  daikvirveba  uRrublo  
amindi da aRmosavleTis Zlieri Tbili qarebi. rac 
Seexeba naleqebs, dasavleTidan SemoWrisas da 
ciklonebis gavlisas dasavleT saqarTveloSi 3-5-
jer meti naleqi modis, vidre aRmosavleT 
saqarTveloSi, xolo aRmosavleTidan SemoWris 
dros, piriqiT, aRmosavleT saqarTveloSi mosul 
naleqTa raodenoba daaxloebiT 2-jer aRemateba 
dasavleTSi mosul naleqTa raodenobas. 
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1.5.6. yinulovani safaris gavlena 
globalur klimatze 

 
yinulovani safari anu kriosfero klimaturi 

sistemis Semadgeneli nawilia, romelic Seicavs 
dedamiwasa da okeanis zedapirze da mis qveS 
arsebul Tovls, yinulisa da maradi gayinulobis 
mTel safars. im dros, roca Crdilo 
naxevarsferoSi zamTaria, globalurad kriosferos 
farTobi 82 mln.km2 Seadgens, zafxulis periodSi ki 
es sidide 50 mln. km2 ar aRemateba, rac Sesabamisad, 
dedamiwis zedapiris mTeli farTobis 16 da 10% 
Seadgens. dedamiwis kriosfero mniSvnelovan rols 
asrulebs globaluri klimatis CamoyalibebaSi. 
Tumca, aq adgili aqvs ormxriv kavSirs da sxva 
faqtorebiT gamowveuli klimatis cvalebadoba, 
Tavis mxriv, ganapirobebs kriosferos mdgomareobis 
cvlilebebs. bolo saukunis ganmavlobaSi mimdinare 
globaluri daTbobis procesebi arsebiT zegavlenas 
axdens kriosferos degradaciaze. 

garda amisa, antarqtidisa da grenlandiis 
yinulovani safaris nawilobrivi gaTbobis gamo, 
kriosferos Semcirebas mohyveba msoflio okeanis 
donis momateba (sxvadasxva SefasebiT 0.4-dan 0.9 m-
mde 2100 wlisaTvis) zRvispira qveynebisTvis 
katastrofuli Tanamdevi SedegebiT. 1970-iani wlebis 
mdgomareobiT, kriosferos Tanamedrove ganawileba 
kontinentebis mixedviT mocemulia 1.5.2 cxrilSi. 

am cxrilidan Cans, rom mdgradi Tovlis 
safari zamTarSi ZiriTadad  Crdilo naxevar 
sferoSi, evraziisa da Crdilo amerikis 
kontinentebze aRiniSneba, xolo myinvarebis umetesi 
nawili Tavmoyrilia antarqtidasa da grenlandiaSi. 
kriosferos fizikuri Tvisebebi ganapirobebs misi 
zemoqmedebis xasiaTs globalur klimatze.  

zedapiris dabali temperaturisa da maRali 
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cxrili 1.5.2. dedamiwis kriosferos ganawileba  
kontinentebis mixedviT 

 

kontinenti 

mdgradi 
Tovlis 
safaris 
farTobi 
106 km2 

myinvare-
bis 

farTobi 
103 km2 

kontinen-
tis 

saerTo 
farTobi 
106 km2 

evrazia  27.5 143.2 54.5 
CrdiloeT 
amerika da 
grenlandia 

16.2 2 162.0 26.4 

maT Soris 
grenlandia 

_ 1 331.2 1.7 

afrika 0.1 0.2 30.0 
avstralia da 
okeaneTi 

0.2 0.1 9.0 

samxreT  
amerika 

0.4 32.3 18.3 

antarqtida _ 13 979.0 14.0 
 

amrekladobis anu albedos gamo igi acivebs 
mimdebare haeris masebs, rac, Tavis mxriv, moqmedebs 
atmosferos cirkulaciuri procesebis Camoya-
libebaze. 

antarqtidisa da grenlandiis yinulovani 
safari sistematurad kvebavs msoflio okeanes 
aisbergebiT, romelTa saerTo masa 8∙1012 tonas anu 
okeanis yinulis masis 20% aRwevs. aisbergebi did 
safrTxes uqmnis sazRvao navigacias. garda amisa, 
isini zRvis zedapirs acivebs da amdidrebs mtknari 
wyliT. globaluri daTbobis Sedegad antarqtidisa 
da grenlandiis kontinenturi Selfebidan 
aisbergebis CamoSlis intensiurobis zrdas SeuZlia 
sagrZnoblad Seamciros okeanis mimdebare raionebSi 
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wylis Mmarilianoba, rac arsebiTad Seanelebs aq 
okeanis dinebas.  

saqarTvelos teritoriaze kriosfero 
warmodgenilia myinvarebiTa da mudmivi Tovlis 
xazis zemoT mdebare masivebiT, periodulad, 
zamTris TveebSi_Tovlis safariT, romlis 
xangrZlivoba da simaRle sxvadasxva klimatur 
zonaSi did farglebSi icvleba. 1960-iani 
wlebisTvis myinvarebis saerTo farTobi 511km2 
Seadgenda. amJamad es sidide Semcirda, 
saorientaciod, 400 km2-mde. mudmivi Tovlis xazi 
dasavleT saqarTveloSi gadis zRvis donidan 
2800_2900m simaRleze, xolo aRmosavleTSi_3300 m 
zemoT. Tovli praqtikulad aramdgradia kolxeTis 
dablobze, qvemo qarTlSi da alaznis velze, magram 
kavkasionis samxreT ferdobebsa da mesxeTis qedze 
zamTris TveebSi misma simaRlem SeiZleba ramdenime 
metrs miaRwios, xolo xangrZlivobam _ ramdenime 
Tves.  

 
 

1.6. saqarTvelos klimaturi daraioneba 
 

teritoriis mTiani reliefisa da atmosferos 
cirkulaciuri procesebis urTierTqmedebis Sedegad 
saqarTvelos klimati didi mravalferovnebiT 
xasiaTdeba. masSi warmodgenilia msoflioSi 
arsebuli TiTqmis yvela klimaturi zona, garda 
tropikuli tyeebisa da udabnoebisa. miRebuli 
klasifikaciis Tanaxmad, saqarTvelos teritoriaze 
gamoiyofa sami klimaturi olqi (qveolqi)_dasavleT 
da aRmosavleT saqarTvelos olqebi da samxreT 
saqarTvelos qveolqi (nax. 1.6.1).  
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nax.1.6.1.  saqarTvelos klimaturi zonebis 
ganlagebis sqema ([9]) 

 
1.6.1. dasavleT saqarTvelo 

 
1. zRvis notio klimati Tbili, rbili zamTriT da 

cxeli zafxuliT (Savi zRvis sanapiro zona, 
kolxeTis dablobi); 

2. zomierad notio klimati sakmaod civi zamTriT 
da SedarebiT mSrali cxeli zafxuliT 
(dasavleT saqarTvelos dabali mTebis zona 
afxazeTis, samegrelos, imereTis, guriisa da 
aWaris CaTvliT zRvis donidan 1000_1200 m 
simaRlemde); 

3. notio klimati sakmaod civi zamTriT da 
xangrZlivi Tbili zafxuliT (igive geografiuli 
raionebis saSualo mTis zona 1200_1500 m 
simaRlis farglebSi); 

9
Курорты и курортные ресурсы Грузинской ССР. ГУГК,  Москва, 

1989. c.31. 
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4. notioklimati civi zamTriT da xangrZlivi 
grili zafxuliT (imave geografiuli 
raionebis maRalmTianeTSi gardamavali zona 
z.d. 1800 m simaRlemde); 

5. notio klimati civi Tovliani zamTriT da 
xanmokle zafxuliT (dasavleT saqarTvelos 
maRalmTiani zona zRvis donidan 1880_2400 m 
simaRlis farglebSi); 

6. maRalmTiani notio klimati namdvil 
zafxulsmoklebuli (maRalmTiani zona zRvis 
donidan 2400_2900 m simaRlis farglebSi); 

7. maRalmTiani notio klimati mudmivi uxvi 
TovliTa da myinvarebiT (maRalmTiani zona 
zRvis donidan 2900 m zeviT). 

 
1.6.2. aRmosavleT saqarTvelo 

 
1. zomierad mSrali subtropikuli (stepebis) 

klimati zomierad civi zamTriT da cxeli 
zafxuliT (Sida qarTlis, qvemo qarTlisa da 
gare kaxeTis vakeebi da dabali mTis zonebi 
zRvis donidan 800 m simaRlemde); 

2. zomierad Tbili stepuridan zomierad 
notioze gardamavali klimati cxeli 
zafxuliT (igive geografiuli raionebi zRvis 
donidan 800_1000 m simaRlis farglebSi); 

3. zomierad notio klimati zomierad civi 
zamTriT da cxeli zafxuliT (alaznis veli); 

4. zomierad notio klimati civi zamTriT da 
xangrZlivi Tbili zafxuliT (Siga qarTlis, 
qvemo qarTlisa da Sida kaxeTis saSualo 
mTis zona 800_1200 m simaRlis farglebSi); 

5. zomierad notio klimati civi zamTriTa da 
xangrZlivi grili zafxuliT (kavkasionis 
samxreTi ferdobebi 1200_1800 m simaRlis 
farglebSi, TrialeTis mTiani masivi); 
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6. zRvis notio klimatidan zomierad notio 
kontinenturze gardamavali klimati civi 
Tovliani zamTriTa da xangrZlivi zafxuliT 
(samcxe-javaxeTis saSualo mTis zona 800_1700 m 
z. d. farglebSi, maT Soris borjomi, bakuriani, 
abasTumani); 

7. igive gardamavali klimati, mxolod civi 
Tovliani zamTriTa da xanmokle zafxuliT 
(imave geografiuli raionis maRalmTiani zona 
1700_1800 m zeviT); 

8. zomierad notio klimati civi zamTriTa da 
xanmokle zafxuliT (kavkasionis samxreTi 
ferdobebi 1700_2200 m simaRlis farglebSi, maT 
Soris samaCablos, xevsureTis, TuSeTis mTiani 
raionebi); 

9. maRali mTis zomierad notio klimati, namdvil 
zafxuls moklebuli (imave geografiuli 
raionebis maRalmTiani zona 2200_3000 m 
simaRlis farglebSi); 

10. maRalmTis klimati mudmivi TovliTa da 
myinvarebiT (kavkasionis maRalmTiani zona 
3000_3200 m zeviT). 

 
1.6.3. samxreT saqarTvelo 
 

1. zomierad civi notio zamTriTa da xangrZlivi 
Tbili zafxulis klimatidan maRalmTian 
stepurze gardamavali klimati (mesxeT-
javaxeTis dabalmTiani zona 800_1200 m 
simaRlis farglebSi, maT Soris axalcixe, 
adigeni, aspinZa); 

2. maRalmTiani stepuri klimati civi 
mcireTovliani zamTriTa da xangrZlivi 
Tbili zafxuliT (walkis zegani, dmanisis 
plato z.d. 1200_1700 m simaRlis farglebSi); 

3. mTianeTis stepuri klimati civi 
mcireTovliani zamTriTa da xangrZlivi 
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grili zafxuliT (mesxeT-javaxeTis 
saSualomTiani zona, axalqalaqis plato 
1200_2100 m simaRlis farglebSi, maT Soris 
axalqalaqi, ninowminda, faravnis tba); 

4. mTianeTis stepuri klimati xanmokle 
zafxuliTa da civi mcireTovliani zamTriT 
(javaxeTis mTianeTis maRalmTiani zona z.d. 
2000_2400 m simaRlis farglebSi, maT Soris 
tabawyurisa da madaTafis tbebi); 

5. maRali mTianeTis zomierad mSrali klimati, 
namdvil zafxuls moklebuli (samsarisa da 
javaxeTis qedebis maRalmTiani zona). 

 
 

1.7. klimaturi elementebis ganawileba 
saqarTvelos teritoriaze 

 
1.7.1. haeris temperatura 

 
2000-ian wlebSi Catarebulma gamokvlevebma 

cxadyo, rom gavlili 30_40 wlis ganmavlobaSi 
globaluri daTbobis zegavleniT saSualo wliurma 
temperaturam dasavleT saqarTvelos calkeul 
raionSi moimata 0,2_0,40C farglebSi, xolo 
aRmosavleT saqarTvelos sxvadasxva raionSi 
0,6_1,00C-iT (nax.1.7.1). 

haeris temperaturis absoluturi maqsimumebisa 
da absoluturi minimumebis ganxilvisas aRmoCnda, 
rom saqarTvelos sxvadasxva raionSi haeris 
temperaturis eqstremumebmac bolo aTeuli wlebis 
manZilze 1_20C-iT moimata. 

 
\ 
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nax. 1.7.1. haeris saSualo wliuri temperatura, 

0C,1936-2006 ([10]) 
 
 

1.7.2. atmosferuli naleqebi 
 

bolo dros Catarebuli kvlevebis Tanaxmad 
saqarTveloSi klimatis daTbobam gamoiwvia naleqTa 
momateba 5_10% farglebSi, Tumca unda aRiniSnos, 
rom naleqTa cvlilebis suraTi araerTgvarovania 
da zog raionSi aRiniSna maTi wliuri jamebis 
daklebac (nax. 1.7.2). 

 
 

10saqarTvelos klimaturi da agroklimaturi atlasi, 
stu hmi, Tb., 2011, gv. 30. 
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nax. 1.7.2. atmosferul naleqTa raodenoba 
weliwadSi, mm, 1936-2006 ([10]) 

 
1.7.3.  qari 

 
3 m/wm-ze maRali siCqaris qarebis wliuri 

xangrZlivobis ganawilebis ruka moyvanilia 1.7.3 
naxazze.  

am monacemebidan Cans, rom saqarTvelos 
teritoriis did nawilze ZiriTadad gabatonebulia 
dasavleT_aRmosavleTis mimarTulebis qarebi. 
yvelaze   xSirad   Zlieri qarebia baTumis, quTai-
sis, gorisa da javaxeTis mTianeTis raionebSi, 
agreTve lixis qedis sauReltexilo monakveTze. 
Zlieri qarebis xangrZlivoba umniSvneloa tyeebiT 
dafarul kavkasionis samxreT ferdobebsa da 

10 saqarTvelos klimaturi da agroklimaturi atlasi, 
stu hmi, Tb., 2011, gv. 49. 
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nax. 1.7.3. qaris siCqaris (V≥3m/wm) wliuri 

xangrZlivobis (sT) ganawileba saqarTvelos 
teritoriaze, 1936-1986 ([11]) 

 
mesxeTis qedze, agreTve qvemo qarTlis mTian 
zonaSi. 

 
1.7.4. mzis radiacia 

 
saqarTvelos teritoriaze helioenergetikuli 

resursebis ganawilebis sqema warmodgenilia 1.7.4 
naxazze. am naxazze moyvanili helioenergetikuli 
zonebi, mzis jamuri radiaciis garda, 
erTmaneTisagan gansxvavdeba mzis naTebis 
xangrZlivobiTac.  
 
11СванидзеГ.Г., ГагуаВ.П., СухишвилиЭ.В. Возобновляемые-

энергоресурсыГрузии. Гидрометеоиздат, Ленинград, 1987 c. 

62 



40 
  

 
nax. 1.7.4. helioenergetikuli resursebis 

ganawileba saqarTvelos teritoriaze, 
1936-1986 ([10]) 

 
naxazidan Cans, rom mzis radiaciis yvelaze 

didi intensiurobiT da xangrZlivobiT xasiaTdeba 
dedofliswyaros raioni da javaxeTis mTianeTi, 
agreTve kavkasionis maRalmTiani zonis calkeuli 
ubnebi, xolo minimaluri resursebiT _ aWarisa da 
guriis mTiani raionebi, rac dakavSirebulia Warb 
RrublianobasTan. 

  
1.7.5. haeris sinotive 

 
haeris sinotive haeris temperaturis, naleqebis, 

qaris, qvefenili zedapiris Tvisebebis da sxva 
faqtorebis kompleqsuri funqciaa, rac ganapirobebs 
mis did cvalebadobas drosa da sivrceSi. dRe-Ramis  
10 saqarTvelos klimaturi da agroklimaturi atlasi, 

stu hmi, Tb., 2011, gv. 17. 
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ganmavlobaSi, mkveTri cvlilebebis gaTvaliwinebiT, 
misi daxasiaTeba xdeba adgilobrivi droiT 13 sT-ze. 
rogorc dakvirvebebi gviCvenebs, saqarTvelos 
teritoriaze wlis ganmavlobaSi haeris saSualo 
fardobiTi sinotive icvleba 45_75% farglebSi da 
es amplituda yvelaze aSkarad vlindeba zafxulSi. 
maRali temperaturebis fonze maqsimaluri 
sinotiviT gamoirCeva Savi zRvis sanapiro zona, 
xolo minimaluri sinotiviT_qvemo qarTlisa da 
gare kaxeTis raionebi. 

bolo wlebSi Catarebulma gamokvlevebma 
aCvena, rom haeris sinotive naklebad reagirebs 
klimatis mimdinare cvlilebaze da konkretul 
adgilze misi cvalebadoba 1_2%-s ar aRemateba, rac 
gazomvis cdomilebis farglebSia. 

 
 

1.7.6. niadagis temperatura 
 

meteosadgurebze niadagis temperatura izomeba 
rogorc zedapirze, aseve sxvadasxva siRrmeSi. 
niadagis zedapiris temperatura damokidebulia 
zedapiris radiaciul balanssa da niadagis fizikur 
Tvisebebze. dRis saaTebSi mzis radiaciis 
zegavleniT niadagis zedapiri Tbeba da aTbobs 
mimdebare haeris fenebs, xolo Ramis saaTebSi 
zedapiri civdeba grZeltalRovani radiaciis 
kosmosSi gasxivebis Sedegad da, Sesabamisad, acivebs 
mosazRvre haeris fenebs. 

saqarTvelos teritoriaze niadagis zedapiris 
minimaluri temperaturiT (-160C-mde) xasiaTdeba 
kavkasionis maRalmTiani zona myinvarwveris masivis 
raionSi, xolo maqsimaluri temperaturebiT 
(28_300C) Savi zRvis sanapiro zona, qvemo qarTlisa 
da kaxeTis raionebi. savaraudoa, rom globaluri 
daTboba bolo aTwleulebSi dakavSirebulia 
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moyvanili sidideebis garkveul matebasTan 1-20C 

farglebSi, magram dakvirvebis saTanado monacemebis 
uqonlobis gamo, am mosazrebis Semowmeba 
jerjerobiT SeuZlebelia. 

 
 

1.7.7. Tovlis safari 
 

rTuli reliefi ganapirobebs saqarTvelos 
teritoriaze Tovlis safaris ganawilebis did 
mravalferovnebas. Tovlis safaris xasiaTis 
mixedviT gamoiyofa sami zona:  

I zona moicavs Tovlis mdgradi safaris 
raionebs kavkasionis ferdobebsa da javaxeTis 
zeganze. Tovlis akumulacia aq xdeba TiTqmis 
mTeli wlis ganmavlobaSi da sustdeba zafxulis 
TveebSi. 

II zonaSi Sedis kavkasionisa da samxreT 
saqarTvelos mTianeTis winamTis, saSualo da 
maRali mTis raionebi qveda sazRvriT zRvis 
donidan 500_700 m simaRleze. wlis civ periodSi 
Tovlis safari warmoiqmneba ramdenjerme da Cerdeba 
ramdenime kvira an Tve. am periodSi Tovlis safaris 
simaRle arsebiTad icvleba. amitom miRebulia am 
sididis saSualo dekaduri (10-dRiani) mniSvnelobis 
gansazRvra, romlis mixedviT msjeloben Tovlis 
safaris transformaciaze drois ufro xangrZliv 
monakveTebSi. 

III zona aerTianebs kolxeTis dablobis, 
qarTlisa da kaxeTis vake da mTiswina raionebs 
500_700 m simaRlemde. Tovlis safari aq Cveulebriv 
aramdgradia, zamTris TveebSi SeiZleba warmoiqmnas 
ramdenjerme da gaZlos ara umetes 1_2 kvirisa. 
arcTu iSviaTia uTovlo zamTaric, rac klimatis 
daTbobis gamo gaxSirda bolo 10_15 wlis 
ganmavlobaSi.  
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1.8 stiqiuri hidrometeorologiuri 
movlenebi saqarTvelos teritoriaze 

 
1.8.1. gvalva 

 
gvalva aris, normasTan SedarebiT, naleqTa 

xangrZlivi da mniSvnelovani ukmarisoba haeris 
maRali temperaturis dros, ris Sedegadac mkveTrad 
ecema niadagis tenSemcveloba. es iwvevs regionSi 
hidrologiuri wonasworobis darRvevas, rac 
uaryofiTad moqmedebs garemoze, soflis 
meurneobaze, adamianis janmrTelobaze, ekonomikasa 
da socialur sferoze. gvalvas SeiZleba adgili 
hqondes wlis yvela sezonSi, magram gansakuTrebiT 
sazianoa mcenareTa savegetacio periodSi, mcenareTa 
zrda-ganviTarebisaTvis araxelsayreli pirobebis 
Seqmnis gamo, _ gazafxulsa da zafxulSi, rodesac 
gvalva normaze maRali temperaturebis fonzea. 
saqarTvelos teritoriaze sxvadasxva xangrZlivobis 
unaleqo periodis ganmeoradobis da maTi 
maqsimaluri xangrZlivobis Sesaxeb monacemebi ix. 
1.8.1 cxrilSi. 

cxrilidan Cans, rom gardabanSi 5_10-dRiani 
unaleqo periodi saSualo mravalwliur WrilSi 11-
jer meordeba, xolo 30 dReze meti xangrZlivobis 
periodi _ weliwadSi erTxel.   amave sadgurze 
unaleqo periodis xangrZlivoba SeiZleba 60 dRes 
aRwevdes. 

bolo wlebSi Catarebuli gamokvlevebiT, 
globalurma daTbobam saqarTvelos bevr regionSi 
gamoiwvia gvalviani periodis gaxangrZliveba. 
magaliTad, qvemo svaneTSi 1960-ian wlebSi gvalviani 
periodis saSualo xangrZlivoba 34 dRes Seadgenda, 
xolo 1990-ian wlebSi igi 47 dRemde gaizarda.    
analogiurad, Tu   dedofliswyaroSi 1952_1985  
wlebSi gvalviani periodi saSualod 48 dRes  
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cxrili 1.8.1. unaleqo periodebis wliuri 
ganmeoradoba saqarTveloSi 

 
 
 
sadguri 

unaleqo 
periodebis 

xangrZlivoba 
(dRe) 

unaleqo 
periodebis 
maqsimaluri 
xangrZlivoba 

(dRe) 5-
10 

11-
20 

31-
30 

>30 

gardabani 11 6 2.7 1.0 60 
Tbilisi 12 6 1.5 0.7 54 
gori 14 6 1.1 0.3 79 
Telavi 13 5 1.0 0.3 52 
lagodexi 14 5 0.8 0.2 38 
axalqalaqi 13 6 0.9 0.3 58 
rodionovka 13 4 0.9 0.04 46 
fasanauri 13 4 1.0 0.04 43 
gudauri 11 3 1.1 0.1 34 
ambrolauri 15 5 0.4 0.1 44 
saqara 14 4 0.5  51 
soxumi 15 4 0.5  27 
gordi 13 3 0.3  27 
Caqvi 14 3 0.2  27 

grZeldeboda, 1986_2007 wlebSi es sidide 62 dRemde  
gaizarda da gvalvam yovelwliuri xasiaTi miiRo. 

saqarTvelos pirobebSi periodi, rodesac 
naleqTa jami savegetacio periodSi 150 mm-s ar 
aRemateba mkacr gvalvian periodad aris miRebuli. 
aseTi gvalvebi sakmaod xSirad aRiniSneba 
aRmosavleT saqarTveloSi. 

mkacri gvalvebis maqsimaluri albaTobiT 
xasiaTdeba qvemo qarTli, sadac es movlena 
meordeba yovel 2_3 weliwadSi erTxel. aseve 
maRalia albaToba gare kaxeTSic, sadac mkacr 
gvalvas adgili aqvs yovel 3_5 weliwadSi. 
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ukanasknel periodSi, globaluri daTbobis 
zegavleniT, gvalvebis xangrZlivoba da sixSire 
kidev ufro metad gaizarda (nax.1.8.1). 

1995-2008 wlebSi gvalvisagan mxolod soflis 
meurneobisaTvis miyenebulma zaralma saqarTveloSi 
400 mln. lari Seadgina. 

 
nax. 1.8.1. gvalva, 1936-2006 ([10])  

 
1.8.2. uxvi naleqi 

 
  amJamad miRebuli klasifikaciis Tanaxmad, 

naleqi miiCneva uxvad, Tu maTi dReRamuri jami 30 
mm-s aWarbebs. saqarTvelos rTuli reliefi da Savi 
zRva ganapirobebs mis teritoriaze uxvi naleqis 
ganawilebis araerTgvarovan xasiaTs.  

naleqis dReRamuri maqsimumebiT gamoirCeva 
kolxeTis dablobi, sadac es sidide 300 mm-s aRwevs, 
Tumca SesaZlebelia calkeuli meteosadgurebis 

10 saqarTvelos klimaturi da agroklimaturi 
atlasi, stu hmi, Tb., 2011, gv. 79. 
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arseboba, sadac reliefis zegavleniT dReRamuri 
jamebi mniSvnelovnad aWarbebs mocemul sidideebs. 
magaliTad, soxumSi 1934 wels dRe-RameSi 
dafiqsirda 222 mm naleqi, lanCxuTSi 1943 wels _ 350 
mm, kojorSi 1935 wels_184 mm, lagodexSi 1937 wels 
_ 148 mm da sxv.  

dReRamur maqsimumebTan erTad uxvi naleqebis 
mosvlas ganapirobebs agreTve uwyveti naleqebis 
xangrZlivoba. xangrZlivi uwyveti naleqebi 
umeteswilad aRiniSneba zamTris TveebSi, Tumca 
zogjer am movlenas adgili aqvs gazafxulsa da 
Semodgomazec. Tu konkretuli mdinaris auzSi 
mosuli naleqebi uxvia, magram SedarebiT xanmokle, 
amas SeiZleba mohyves wyalmovardna, xolo, Tu 
naleqebi uxvia da xangrZlivi, maSin didi albaTobaa 
imisa, rom wyaldidoba iqneba. 

 
1.8.3. wyaldidoba_wyalmovardna 

 

wyaldidoba, Cveulebriv, dakavSirebulia 
gazafxulze Tovlis sezonur dnobasa da Warbi 
naleqebis mosvlasTan, ris gamoc imatebs wylis 
done da mdinare gadmodis kalapotidan. misi 
xangrZlivoba SeiZleba Seadgendes ramdenime kviras 
an aWarbebdes erT Tves. wyaldidoba umeteswilad 
daikvirveba wlis Tbil periodSi TqeSi wvimebis 
Sedegad da misi xangrZlivoba ramdenime dRes ar 
aRemateba.  

saqarTveloSi wyaldidobebi yvelgan 
daikvirveba. gansakuTrebiT Zlieri wyaldidobebia 
damaxasiaTebeli mtkvris, rionis, cxeniswylis, 
aragvis, alaznis, ivrisa da sxva mdinareTa 
auzebisaTvis (nax. 1.8.2). 

wyaldidoba iwvevs xidebis, Senoba-nagebobebis 
ngrevas, sasoflo-sameurneo savargulebis eroziasa 
da datborvas, riTac didi ziani moaqvs qveynis 
ekonomikisaTvis. Zlieri wyaldidobebis dros aris 
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nax. 1.8.2. wyaldidoba TbilisSi. 2012 wlis 13 

maisi (orTaWalaSi Zlierma wvimam da mdinare 
mtkvris kalapotidan gadmosvliT gamowveulma 
wyaldidobam gamoiwvia quCebis datborva, 
sacxovrebeli saxlebisa da avtomanqanebis 
dazianeba, adamianTa msxverpli) ([12]) 

 
adamianebisa da Sinauri cxovelebis daRupvis 
SemTxvevebi. wyaldidobas, romelic uxvi TqeSi 
naleqis mosvlis Sedegad drois xanmokle periodSi 
yalibdeba da ramdenime saaTis ganmavlobaSi 
SeiZleba gagrZeldes, wyalmovardna ewodeba. 
 gansakuTrebuli sisastikiT gamoirCa Tbilisis 
2015 wlis 13 ivnisis wyalmovardna mdinare veres 
xeobaSi (nax.1.8.3). 
12http://boni.ge/web-siaxleebinews/წყალდიდობა თბილისში 
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1.8.3. mdgomareoba stiqiis zonaSi (2015 wlis 14 
ivnisi), md. veres xeoba ([13]) 

stiqiam 22 adamianis sicocxle Seiwira 2 adamiani 
daikarga da 200-ze meti usaxlkarod darCa. TiTqmis 
mTlianad ganadgurda Tbilisis zooparki. 
cxovelebis didi nawili wyaldidobas emsxverpla, 
garkveulma nawilma ki volierebs Tavi daaRwia da 
qalaqSi gaiqca. sanaxevrod daingra vake-saburTalos 
damakavSirebeli estakada, romelic 2010 wlis 
Semodgomaze gaixsna da mis mSeneblobaze 
aTeulobiT milioni lari daixarja wylis qveS 
moeqca veres xeobaSi mdebare saxlebi. Camoingra 
samorine `evropas~ kedeli. adidebulma mdinarem 
mTlianad gaanadgura Tsu laboratoria, biznesmen 
Tamaz elizbaraSvilis ZaRlebis TavSesafari da iq 
mcxovrebi ZaRlebis umravlesoba imsxverpla,  
13

ttps://ka.wikipedia.org/wiki/თბილისის_წყალდიდობა (2015) 
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aseve mTlianad daixrCo TavSesafarSi mcxovrebi 
daTvebic. 

stiqiis Sedegad miyenebulma materialurma 
zaralma daaxloebiT 50 milioni lari Seadgina. 

  

1.8.4. Tovlis zvavi 

uxv naleqebTan dakavSirebuli sxva stiqiuri  
movlenebidan saqarTvelos mTian raionebSi 
gansakuTrebul saSiSroebas warmoadgens Tovlis 
zvavebi. zvavi _ mTis ferdobze moZravi Tovlis 
didi masaa, romelic mogoravs an mosrialebs mTebis 
cicabo ferdobebidan 20-30 m/wm siCqariT simZimis 
Zalis zemoqmedebiT. zvavis Camowolis dros 
warmoiqmneba haeris talRa, romelic win mouZRvis 
Tovlis masas da iwvevs ngrevas. zvavis 
CamosvlisaTvis yvelaze xelsayreli piroba iqmneba, 
Tu Tovlis sidide aRemateba 20 sm-s, xolo mTis 
ferdobis daxriloba meryeobs 15-dan 50 gradusamde 
da mTis ferdobze ar aris tye.  

Tovlis zvavebi warmoiqmneba Tovlis 
intensiuri dnobis, miwisZvris, afeTqebebisa da 
adamianTa im saqmianobis Sedegad, romelic iwvevs 
mTis ferdobebisa da sahaero sivrcis ryevas. 
Camowolilma zvavma SeiZleba gamoiwvios Senobebisa 
da sainJinro nagebobebis ngreva, gzebisa da mTis 
bilikebis Caxergva da sxv.  

periods, rodesac mosalodnelia zvavis 
gaaqtiureba, zvavsaSiSi ewodeba. maRali 
zvavaqtiurobiT xasiaTdeba kavkasionis maRal-mTiani 
zona, md. kodoris saTavidan mTa-TuSeTis CaTvliT, 
maT Soris zemo da qvemo svaneTi, agreTve    
xevsureTi, md. Tergis xeoba da samaCablos   

maRalmTiani zona (nax.1.8.4). 
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nax. 1.8.4. saqarTvelos teritoriaze zvavaqtiurobis  
ruka, 1936-2006 ([10]) 

 
sakmaod aqtiuria mesxeTisa da TrialeTis 

qedebis maRalmTiani ubnebic. arazvavsaSiSia 
kolxeTis dablobi, Sida da qvemo qarTlis 
teritoriebi, ioris zegani da alaznis veli. sustad 
zvavaqtiuria javaxeTis mTianeTis centraluri 
nawili. 

zvavebis Camosvlis sixSire erT zamTarSi 
zvavaqtiur raionebSi 15 aRemateba, xolo zvavsaSiS 
dReTa raodenoba 100_150 Seadgens da metsac.  

 
 
 

10saqarTvelos klimaturi da agroklimaturi atlasi, 
stu hmi, Tb., 2011, gv. 71. 
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1.8.5. Rvarcofi 
 

Rvarcofi agreTve lokaluri xasiaTis saSiSi 
movlenaa, romelic didi daxrilobis mqone xeobebSi 
warmoiqmneba intensiuri TqeSi naleqebis mosvlis 
Sedegad,  mdinareTa uecari da swrafi adidebis 
dros  da warmoadgens didi siCqariT (10 m/wm da 
meti) moZrav wyalqvian an qvatalaxian nakads. 
Rvarcofuli nakadebi warmoiqmneba agreTve Tovlis 
an myinvaris intensiuri dnobis, wyalsatevebis 
garRvevis, miwisZvrisa da vulkanis amofrqevis 
Sedegad. Rvarcofuli talRis mZlavri wina fronti 
SeiZleba 15 metramde da ufro meti simaRlisac 
iyos. XX s-is bolosaTvis saqarTveloSi dafiqsirda 
2750 RvarcofsaSiSi kera. Rvarcofuli saSiSroebis 

zonaSi saqarTvelos 29%-ia moqceuli (nax. 1.8.5).  

 
nax. 1.8.5.  saqarTvelos teritoriaze Rvarcofuli 

movlenebisa da aqtivobis ruka ([14]) 
 

14garemos erovnuli saagento, 2011. 
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gansakuTrebuli RvarcofsaSiSroebiT xasiaT-
deba Semdegi mdinareebis xeobebi: aragvi, didi 
liaxvi, yvirila, rioni, cxeniswyali, agreTve 
Tergis, ioris da alaznis saTaveebi. bolo dros, 
tyeebis gaCexasTan dakavSirebiT Rvarcofulma 
nakadebma iCina Tavi civ-gomboris qedze da 
algeTi_xramis auzebSi. Rvarcofuli aqtiurobis 
klasikur magaliTs warmoadgens md. durujis xeoba. 

 
1.8.6. mewyeri 

 
 bolo xanebSi xangrZlivi naleqebis mosvlis 

Sedegad saqarTvelos mTian raionebSi gaxSirda 
mewyeris SemTxvevebi. mewyeri aris miwis masebis an 
qanebis mowyveta da gadaadgileba mTis kalTaze an 

ferdobze simZimis Zalis gavleniT (nax. 1.8.6). 

 

nax. 1.8.6.  mewyeri axalcixis raionis sofel awyurSi 
([15]) 

15ekologiainfo.wordpress.com/2013/02/22/მეწყერი-აწყურში 
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mewyeri ufro xSirad iq warmoiqmneba, sadac 
wyalSemkavebeli (Tixovani) da wyliani (mag. qviSa-
xreSiani) qanebi erTmaneTs enacvleba da SreTa 
daqaneba kalTis daqanebis Tanxvedria. mewyeris 
mizezia qanebis wonasworobis darRveva, rasac 
iwvevs ferdobis Ziris gamorecxva, gamofitvis an 
gadamettenianebis gamo qanebis simtkicis Sesusteba. 
igi did zarals iwvevs mosaxleobasa da 
metyeveobaSi, rac mizezi xdeba migraciuli 
procesebisa mTel rig regionebSi. am TvalsazrisiT 
gamoirCeva mTiani aWara, qvemo svaneTi da zemo 
svaneTi. gaxSirda mewyerebi civ-gomboris qedzec 

(nax. 1.8.7) 

 
nax. 1.8.7. saqarTvelos teritoriaze mewyerebiT 
dazianebisa da saSiSroebis riskis ruka ([14]) 

 
 

14garemos erovnuli saagento, 2011. 
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1.8.7. setyva 
 

wlis  Tbil  periodSi intensiur naleq-
warmomqmnel procesebs zogjer Tan sdevs setyvac, 
romelsac SeiZleba  lokaluri  masStabis  
stiqiuri    movlenis xasiaTi mieces.  setyvis 
mosvla ganpirobebulia haeris masebis SemoWriT 
dasavleTidan, aRmosavleTidan an amierkavkasiis 
samxreTSi talRuri aRreviT.  

setyva yvelaze xSiria javaxeTis zeganze, 
mesxeTisa da TrialeTis qedis samxreT ferdobebze, 
kaxeTis qedis CrdiloeT nawilSi da centraluri 
kavkasionis maRalmTianeTSi, sadac setyvis 
procesebis ganmeoradoba maqsimums aRwevs da 
weliwadSi saSualod 9-10 setyviani dRe   
daikvirveba, Tumca calkeul wlebSi aWarbebs 20 
dRes. mesxeTisa da TrialeTis qedis Crdilo  
ferdobebze, gomboris qedze da kavkasionis 
centralur nawilSi saSualod 2-4 dRe aris 
setyviani, calkeul wlebSi ki aRemateba 10 dRes. 
gansakuTrebuli simwvaviT gamoirCeva agreTve 
alaznis veli. setyvis mosvlis minimaluri 
albaTobiT xasiaTdeba lixis qedi, aRmosavleT 
saqarTvelos dablobi raionebi da mTiswineTi, 
agreTve Savi zRvis sanapiro  da kolxeTis baris 
calkeuli raionebi, sadac weliwadSi 1-2 setyviani 
dRe daikvirveba. kolxeTis dablobis samxreT da 
Siga raionebSi setyva iSviaTi movlenaa. 

yovelwliurad saqarTveloSi Zlieri setyvis 
procesebs Sedegad nadgurdeba sasoflo-sameurneo 
savargulebis 0.7-8.0%. setyvis mxriv gansakuTrebuli 
sixSiriTA da intensivobiT gamoirCeoda 1983, 1987, 
1993 da 1997 wlebi. arasruli monacemebiT, bolo 13 
weliwadSi qveynisaTvis setyvisagan miyenebulma 
zaralma saqarTveloSi 140 mln. lars gadaaWarba. 
setyvasTan brZolis samuSaoebi, romelTa 
efeqturoba saSualod 70-75%-s aRwevda  
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saqarTveloSi mimdinareobda 1960-1990 wlebSi. 
amJamad mimdinareobs kaxeTSi aRniSnul samuSaoTa 
aRdgena.U 

ALOD 
1.8.8. Zlieri qari 

 
saqarTvelos reliefis sirTule, sxvadasxva 

ciklonis SemoWra da zRvasTan siaxlove xels 
uwyobs Zlieri qaris warmoqmnas, rac amindis saSiSi 
movlenebis ricxvs miekuTvneba. Zlier qars didi 
zarali moaqvs soflis meurneobisaTvis, aseve 
azianebs kavSirgabmulobisa da eleqtrogadamcem 
xazebs, qalaqis infrastruqturas. igi iwvevs Relvas 
zRvis sanapiro akvatoriaSi da sanapiro zolis 
intensiur warecxvas, qarbuqs, Tovlis araTanabar 
ganawilebas, niadagis erozia-degradacias da sxv. 
gansakuTrebiT saSiSia qarbuqiT gamowveuli 
namqerebis warmoqmna satransporto magistralebze, 
rac arRvevs transportis muSaobis reJims. 

1995-2008 wlebSi Zlieri qaris gamo 
saqarTveloSi, ZiriTadad qalaqebSi, daiRupa 11 
adamiani, ekonomikurma zaralma ki 90 mln. lars 
miaRwia. 
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Tavi 2. klimatis cvlileba 

2.1. klimatis cvlilebis faqtorebi 

klimatis cvlileba gulisxmobs klimatis 
saSualo mdgomareobis statistikurad niSnad 
cvalebadobas an mis gamudmebul cvlilebas, 
romelic aRiniSneba xangrZlivi periodis 
ganmavlobaSi (ZiriTadad aTwleulebis an drois 
ufro vrcel monakveTSi). klimatis cvlileba 
SeiZleba gamowveuli iyos rogorc klimatis 
ganmapirobebeli astronomiuli, geografiuli da 
geofizikuri faqtorebis cvlilebiT, ise  Siga 
bunebrivi procesebiT an atmosferos 
SedgenilobiTa, Tu miwaTsargeblobis xangrZlivi 
anTropogenuli cvlilebiT (nax. 2.1.1) 

 

 
nax. 2.1.1.  klimatis cvlilebis faqtorebi ([16]) 

16ka.wikipedia.org klimatis cvlileba 
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 mniSvnelovania, rom gaeros klimatis 
cvlilebis CarCo konvenciis (UNFCCC) mixedviT 
`klimatis cvlileba” gansazRvrulia, rogorc 
`klimatis Secvla”, romelic pirdapir an iribad 
dakavSirebulia globaluri atmosferos 
Sedgenilobis Semcvlel adamianis saqmianobasa da 
klimatis bunebriv cvalebadobasTan.  

 
2.2.    dedamiwis klimatis cvalebadoba 

istoriul  warsulSi 
 

 dedamiwis geologiur warsulis  klimatisa 
da mis cvalebadobasTan dakavSirebul sakiTxebs 
swavlobs mecnierebis specifikuri dargi _ 
paleoklimatologia, xolo instrumentuli 
gazomvebis dawyebamde adre periodebSi (istoriul 
da geologiur warsulSi) arsebul klimats, romlis 
daxasiaTeba SesaZlebelia mxolod miaxloebiTi 
klimaturi monacemebiT, paleoklimati ewodeba.  

paleoklimatologias mecnieruli  safuZvlebi 
Caeyara XIX saukunis 80-ian wlebSi.  Zveli epoqis  
havis aRdgena  emyareba  liTologiur  (informacia 
gamofitvis procesebis  intensiurobisa da xasiaTis,  
danaleqi  diferenciaciis xarisxisa da mineral-
warmoqmnis Sesaxeb), paleontologiur (qanebSi 
ganamarxebuli mcenareebisa da cxovelebis saxeob-
rivi Sedgeniloba, ekologiuri Taviseburebani, 
morfologia da sxv. iZleva saSualebas, vimsjeloT 
paleoklimaturi zonalobis Sesaxeb), geoqimiur 
(ganamarxebul zRvis organizmTa niJarebSi Jangbadis 
izotopebis Sefardeba O18/O16, karbonul naleqebSi 
agreTve Ca/Mg da Ca/Sr da sxv. gamoiTvleba Zveli 
zRvis wylis temperatura), geofizikur (paleo-
magnetizmis meTodebis saSualebiT dadgenilia 
paleoganedebi) maCveneblebs. yvela CamoTvlili 
maCveneblis kompleqsuri gaTvaliswineba iZleva 
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klimatis istoriis Seswavlis saSualebas, 
afarTovebs Cvens warmodgenebs warsulSi mimdinare 
gamofitvis, naleqTdagrovebiTi procesebisa da 
maTTan dakavSirebuli sasargeblo wiaRiseulis 
warmoqmnis Sesaxeb, gviCvenebs warsuli geologiuri 
procesebisa da cxovelTa arsebobis pirobebs, 
iZleva agreTve havis Secvlis prognozirebis 
saSualebas. 
 mravalricxovani geologiuri da 
paleoklimaturi monacemebis safuZvelze istoriul 
warsulSi dedamiwis klimatis cvalebadobis zogadi 
suraTi warmodgenilia 2.2.1 cxrilSi.  
 am cxrilidan Cans, rom dedamiwis klimati 
bolo naxevari miliardi wlis ganmavlobaSi 
mravaljer icvleboda daTbobisa da acivebis 
(gamyinvarebis) epoqebis monacvleobiT. myinvaruli 
epoqa aris dedamiwis istoriis drois monakveTi, 
rodesac havis saerTo SefardebiTi acivebis fonze 
erTmaneTs enacvlebodnen Zalze civi myinvaruli da 
SedarebiT Tbili, gamyinvarebaTSorisi drois 
monakveTebi. gamyinvarebis periodebs Tan sdevda 
msxvili kontinenturi gamyinvareba, xolo 
gamyinvarebaTSoris monakveTebs kontinenturi 

gamyinvarebis mniSvnelovanwilad galRoba (nax.2.2.1). 
 msxvili gamyinvareba iwyeba 450 mln wlis win, 
rodesac samxreT polusi imyofeboda Tanamedrove 
saharis teritoriaze. myinvarTa farebi 2 km-s 
aRwevda. gamyinvareba sagrZnoblad  asimetriuli iyo 
da moicavda samxreT naxevarsferos did 
teritorias.  

pliocenis dasawyisSi (5 mln wlis win) daiwyo 
daTboba, romelmac gamoiwvia antarqtidis 
yinulovani farisa da Crdilo naxavarsferos mTis 
myinvarebis dnoba. daaxloebiT 3.5 mln wlis win 
daiwyo axali globaluri aciveba, romelic xasiaT-
deboda klimatis arastabiluri mkveTri zrdiT. 
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cxrili 2.2 1. zogadi qronologiuri monacemebi 
dedamiwis geologiur epoqebSi klimatisa da 
mosaxleobis cvalebadobis Sesaxeb (BC_Zv. 

welTaRricxviT,  AD_axali welTaRricxviT) 
 

epoqa/ 
monacemTa  
daxasiaTeba 

mosaxleobis 
raodenoba 

SeniSvna 

                     4,5-4,7 mlrd 
dedamiwis 
warmoSoba 

  

                    4,5-0,5 mlrd 
qerqis, okeanis, 
atmosferosa 
da biosferos 
formireba 

  

                      570 mln 
kembriumi/ 
uZvelesi 
geologiuri 
monacemebi 

  

                       3,5 mln 
pleistoceni/ 
Semdgomi ge-
ologiuri, 
uZvelesi pale-
obotanikuri 
da paleonto-
logiuri 
monacemebi 

 3,5 mln-10 aTasi 
ww. BC-SualedSi 
Crd. naxevar-
sferoSi adgili 
hqonda 6 mniSvne-
lovan acivebas, 
TiToeuli 
periodis xa-
ngrZlivobiT 10-
75 aTasi ww. da 
temperaturis 
10_150C dacemiT 

-25 aTasi BC 
viurmis 150 aTasi  
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gamyinvareba, 
aciveba 50 C-iT 
amJamindelTan 
SedarebiT 

14-10 aTasi BC 

holoceni / 
Tanamedrove 
geologiuri 
epoqis 
dasawyisi  

<1 mln  

                     10-5 aTasi BC 
`klimaturi 
optimumi”. 
globaluri 
daTboba 2_40C-
iT amJamindel-
Tan SedarebiT 

7 mln  

               5 aTasi BC da -naklebi 
arsebuli 
paleoklimatu-
ri monacemebiT 
TandaTanobiTi 
agrileba  

20-200 mln  

                     900-1300 AD 
daTbobis 
periodi. `viki-
ngebis epoqa”, 
grenlandiaSi 
daTboba 2_40C-
iT amJamindel-
Tan SedarebiT 

 “klimaturi 
optimumis” 
susti 
ganmeoreba 

                     1300-1700 AD 
mcire 
gamyinvareba, 
temperaturis 
dacema  1_20C 

   730 mln  
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                     1700-1800 AD 
xanmokle 
daTboba 

   790 mln Crd. naxevarsfe-
roSi saS. 10-
wliani temper. 
amplitudiT 
0,2_0,50C 

                     1800-1920 AD 
xanmokle 
agrileba  

    980 mln- 
-2 mlrd 

 

1930-1940 AD 
daTbobis 
xanmokle 
maqsimumi  

   2.3 mlrd Crd. ganedebSi 
daTboba 5_80C-

iT 

                    1940-1970 AD 
xanmokle 
aciveba 0,60C-
iT Crd. 
naxevarsferoSi  

2.5--3.7 mlrd  

                       1970–2010 
globaluri 
daTboba 

3.7-6.2 mlrd  

 
Zlier acivebas mohyva  Crdilo naxevarsferoSi 

myinvaruli safrebis gaCena. am momentisaTvis 
mimdinareobs okeanis donis vardna, rasac mohyveba 
xmeleTis mniSvnelovani ubnebis gaSiSvleba. 

pleistocenSi dedamiwa gamyinvarebis fazaSi 
ukve Sesuli iyo. igi Sedgeboda gamyinvarebis 
ramdenime periodisagan, romelic viurmuli 
gamyinvarebiT  dagvirgvinda. 

 axali globaluri daTboba, romelic 
`klimaturi optimumis~@ saxeliTaa cnobili, daiwyo 
holocenSi daaxloebiT 10-5  aTasi  wlis winaT.   
temperaturam 2-4℃ − iT moimata amJamindelTan   
SedarebiT. qreba  skandinaviis   myinvaruli safari  
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nax. 2.2.1. dedamiwaze gamyinvarebis anabeWdebi viurmis 
epoqaSi (`TeTri sivrceebi~) ([17]) 

 
(8.5 aTasi wlis win). Cvens welTaRricxvamde 500 
wlis ukan daiwyo subatlantikuri periodi, rasac 
mohyva klimatis gauareseba. 

adrindeli Sua saukuneebis periods vikingebis 
epoqa ewodeba. am droisaTvis klimati ufro rbili 
da Tbili xdeba, rasac mohyva CrdiloeTis zRvebSi 
yinulovani masis Semcireba.  

900-1300 ww. vikingebi iseT ganedebze 
naosnobdnen, sadac dReisaTvis motivtive yinulebia 

 
17http://ka.wikipedia.org/wiki/ვიურმული_ეპოქა 
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gavrcelebuli. swored maT daasaxles islandia da 
grenlandia. 
 VIII-XIII ss. Crdilo amerikac aseve Tbili 
klimatiT gamoirCeoda _ didi tbebis raionSi gaCnda 
dasaxleba, sadac miwaTmoqmedebas misdevdnen. amitom 
am periodma miiRo gavrcelebuli saxelwodeba – 
mcire klimaturi optimumi.  

XIII-XIV ss. iwyeba klimatis xelaxali aciveba, 
CrdiloeTis wylebSi TandaTan izrdeba yinulovani 
safaris raodenoba, sazRvao gzebi metwilad Caiketa. 
amave periodSi iwyeba klimatis Siga sezonuri 
cvlilebani. SeiniSneboda klimatis gadasvla e.w. 
mcire myinvarul periodSi. am ukanasknelisaTvis 
damaxasiaTebeli iyo mTis myinvarebis bunebis 
xasiaTi. XVI saukuneSi SesamCnevi xdeba alpuri 
myinvarebis Semoteva, xolo XVI-XVII saukuneebSi man 
maqsimums miaRwia. klimatis cvlileba mcire 
klimatur optimumsa da mcire myinvarul periodSi 
asinqronulad mimdinareobda.  

rogorc vxedavT, bolo naxevari miliardi 
wlis ganmavlobaSi bevrjer hqonda adgili 
dedamiwis klimatis cvlilebas  daTbobisa da 
acivebis (gamyinvarebis) mimarTulebiT. am 
cvalebadobas SeiZleba hqonoda mravalgvari mizezi 
mag., vulkanebis anomaliuri aqtiuroba an 
asteroidTan Sejaxeba 65 mln. wlis win, rasac 
mohyva dinozavrebis amowyveta; milankoviCis 
Teoriis Tanaxmad, dedamiwis brunvis RerZis mzis 
mimarT mniSvnelovani cvalebadoba; kontinentebis 
konfiguraciis cvalebadoba   da sxv. 
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2.3.  dedamiwis klimatis cvalebadoba 
instrumentuli gazomvebis periodSi 

 
bolo 5 aTasi wlis manZilze dedamiwis 

calkeul regionSi moipoveba iribi monacemebi 
klimatis cvlilebis Sesaxeb, mag., xis wliuri 
rgolebis sisqis monacvleoba kaliforniis mTebSi 
(nax. 2.3.1): a) mrudze wliuri rgolebis sisqis zrdas 
Seesabameba wlis Tbil naxevarSi temperaturis 
saSualoze maRali mniSvnelobebi, xolo sisqis 
Semcirebas_agrilebis periodebi. naxazze kargad 

 
nax. 2.3.1. Crdilo naxevarsferoSi bolo 5 aTasi 

wlis ganmavlobaSi klimatis cvalebadobis 
amsaxveli  monacemebi: a. _ yovel 100 
weliwadSi gasaSualoebuli sekvoias wliuri 
rgolebis sisqe (mm), kalifornia; b. _ alaskis 
myinvarebis winsvlisa da ukan daxevis 
periodebi ([18]) 

18Монин А.С., Шишков Ю.А. История климата. Гидрометеоиздат, 

Ленинград, 1989, c.340. 
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ikveTeba 900-1200 wlebSi `vikingebis epoqis“ daTboba: 
b) naxazze am daTbobas Seesabameba myinvarebis 
degradacia, xolo 1300_1700 wlebis mcire 
gamyinvarebas _maTi intensiuri winsvla.  
 bolo 1000 wlis ganmavlobaSi Crdilo 
naxevarsferoSi haeris temperaturis cvalebadobis 
suraTi, romelic agebulia  1850 wlamde arsebuli 
paleoklimaturi monacemebiT, xolo Semdeg _ 
instrumentuli gazomvebiTmiRebul masalebze 
dayrdnobiT moyvanilia 2.3.2 naxazze.  

 

nax. 2.3.2. bolo aTasi wlis manZilze Crdilo 
naxevarsferoSi temperaturis gadaxrebi (0C) 
1961_1990 ww. saSualodan ([19]) 

 
am naxazze kargad Cans 1100_1200 ww. daTbobisa 

da 1400_1500 ww. acivebis periodebi, agreTve daaxlo-
ebiT 1900 wlidan dawyebuli daTbobis bolo peri- 
odi wina saukunis Sua wlebSi mcire agrilebiT. 

19 Climate Сhange 2001. Synthesis Report. IPCC, 2001, p. 49. 
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instrumentuli gazomvebis dawyebidan bolo 
saukune naxevris ganmavlobaSi globalurad gasaSu-
aloebuli haeris saSualo wliuri temperaturis 
cvalebadobis mrudi warmodgenilia 2.3.3 naxazze, 
saidanac Cans, Tu ramdenad stabiluria wina 
saukunis meore naxevridan dawyebuli globaluri 
daTbobis procesi. 

 
nax. 2.3.3 globaluri temperaturis cvalebadoba 

1850_2005 ww. periodSi ([1]) 
 

am procesis Sedegad 1950 wlidan 2005 wlamde 
globalurma temperaturam 0,70C-iT moimata. 
aRsaniSnavia, rom saerTo tendenciis miuxedavad, 
sxvadasxva kontinentze wina saukuneSi daTbobis 
procesi sxvadasxvagvarad mimdinareobda.  

 
1  Climate Сhange 2007. The Physical Seience Basis. IPCC 2007, p.6 
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2.4. klimatis cvlilebis gamomwvevi bunebrivi 
da anTropogenuli faqtorebi 

 

globaluri klimatis cvalebadoba gamowveuli 
unda iyos klimatis ganmapirobebeli masStaburi 
faqtorebis cvlilebiT. kerZod, kontinentebisa da  

okeaneebis zomebis cvlasa da maT ormxriv 
ganlagebasTan, mzis naTebisa da albedos 
gamosaxulebis, agreTve  atmosferos gamWvirvalo-
bisa da siTburi airebis  SecvlasTan, dedamiwis 
orbitis parametrebisa da okeanis siRrmeSi 
arsebuli siTbos raodenobis cvlasTan da a.S.  

dedamiwis arsebobis sxvadasxva periodSi es 
faqtorebi (mzis naTebis garda), rogorc Cans, 
sxvadasxva intensiurobiT icvleboda, rasac sdevda 
gamyinvarebisa da daTbobis epoqebis monacvleoba. 
XVI saukuneSi SesamCnevi gaxda alpuri myinvarebis 
Semoteva, xolo XVI-XVII ss. man maqsimums miaRwia. 
klimatis cvlileba mcire klimatur optimumsa da 
mcire myinvarul periodSi asinqronulad 
mimdinareobda, romlis zusti mizezi dRemde 
ucnobia.  

bolo saukuneSi Tavi iCina globaluri 
daTbobis mkveTrma da mdgradma zrdam, romlis 
analogiar gvqonda bolo 10 aTasi wlis   
ganmavlobaSi. klimatze gavlenas axdenda iseTi 
globaluri xasiaTis procesebi, rogoricaa:   

a) miwis didi nawilebis damuSaveba, romelic 
iwvevs albedos Secvlas, sinotivis dakargvas, 
atmosferoSi mtvris nawilakebis gazrdas; 

b) tyeebis ganadgureba, gansakuTrebiT 
tropikulisa, rac gavlenas axdens Jangbadis 
reproduqciaze, albedosa da aorTqlebaze; 

g) saqonlis raodenobis zrda, rac xels 
uwyobs stepebisa da savanebis gardaqmnas udabur 
adgilebad, ris Sedegadac icvleba albedo da 
mimdinareobs niadagis amoSroba; 
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d) namarxi organuli sawvavis wva da 
atmosferoSi CO2-isa da CH4-is SeRweva.  

ukanasknel periodSi, kerZod, e.w. 
`industriuli revoluciis” Semdeg, romelic me-18 
saukunis meore naxevridan daiwyo, adamianis 
saqmianobam sakmaod did masStabebs miaRwia, 
romelic, upirveles yovlisa, gamoixateba 
wiaRiseuli sawvavis mzardi moxmarebis Sedegad 
atmosferos qimiuri Sedgenilobis cvlilebaSi, 
rasac sabolood mosdevs radiaciul-aqtiuri 
airebisa da aerozolebis zrda atmosferoSi da rac 
kidev ufro metad aZlierebs daTbobis efeqts.  

 
 
 

2.5 saTburis gazebi 
 

  gazebs, romlebic miiCneva globaluri daTbobis 
ZiriTad mizezad, ewodeba saTburis gazebi. 

saTburis gazebi bunebrivi an anTropogenuli 
warmoSobis atmosferos is airovani komponentebia, 
romlebic STanTqavs da gamoasxivebs garkveuli 
talRis sigrZis gamosxivebas infrawiTeli 
radiaciis speqtrSi. am radiacias asxivebs agreTve 
dedamiwis zedapiri, atmosfero da Rrublebi. 
dedamiwis atmosferoSi ZiriTadi saTburis gazebia 
wylis orTqli (H2O), naxSirorJangi (CO2), azotis 
Jangi (N2O), meTani (CH4) da ozoni (O3). garda amisa, 
atmosferoSi aRiniSneba uSualod adamianis 
saqmianobasTan dakavSirebuli saTburis gazebi, 
rogoricaa gogirdis heqsafToridi (SF6). 

atmosferos mier Tburi gamosxivebis STanTqmis 
unari maTSi saTburis gazebis koncentraciaze aris 
damokidebuli. rac metia siTburis gazebis 
koncentracia, miT met siTbos iWers atmosfero da 
miT ufro maRalia dedamiwis zedapirisa da 
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atmosferos saSualo temperatura. Tumca, Tavis 
mxriv, saTburi airebis koncentracia dedamiwis 
zedapiris temperaturaze aris damokidebuli _ rac 
metia temperatura, miT metia koncentracia, rac imas 
niSnavs, rom atmosferoSi saTburis gazemis 
koncentraciasa da temperaturas Soris dadebiTi 
ukukavSiri arsebobs.  

 zemoxsenebuli gazebidan atmosferoSi, masis 
mixedviT, lomis wili miuZRvis wylis orTqls da 
mis kolosalur globalur raodenobaSi 
cvlilebebi jerjerobiT ar SeiniSneba. samagierod, 
industriulma revoluciam gamoiwvia atmosferoSi 
momdevno 3 saTburis gazis koncentraciis mkveTri 
zrda (nax. 2.5.1).   

am naxazze naxSirorJangis koncentracia 
gamosaxulia ppm erTeulebSi da Seesabameba 
moculobis erTeulSi haeris milion molekulaze 
mosul CO2-is molekulaTaA raodenobas. danarCeni 
gazebisaTvis koncentracia Seesabameba haeris 
miliard molekulaze mosuli Sesabamisi gazis 
molekulebis raodenobas (ppb).  

naxazidan Cans, rom bolo ori saukunis 
manZilze CO2-is koncentraciam moimata 25_30%-iT, 
meTanisa 120%-iT, xolo azotis Jangisa_13%-iT. aseve 
Crdilo naxevarsferoSi mkveTradaa gazrdili 
sulfaturi aerozolebis koncentracia, razec 
metyvelebs grenlandiis yinulovani safaridan 
aRebuli nimuSebis analizi. 
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nax. 2.5.1. anTropogenul zemoqmedebasTan dakavSi- 

rebuli 3 saTburis gazisa da sulfaturi 
aerozolebis koncentraciis atmosferoSi 
cvalebadoba bolo 1000 wlis ganmavlobaSi 
([19]) 

 
 
 

19Climate Сhange 2001. Synthesis Report. IPCC, 2001, p. 180. 
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2.6.  saTburis efeqti 
 

saTburis gazebis zemoqmedebiT atmosferoSi 
siTbos Sekavebis process saTburis efeqti ewodeba.  

saTburis efeqti 1924 wels iozef furiem 
aRmoaCina. 1896 wels ki svante avenariusma 
raodenobrivad Seiswavla. saTburis efeqtis gareSe 
dedamiwis zedapiri dRevandelTan SedarebiT 33 0C -

iT ufro civi iqneboda. iTvleba, rom XX saukuneSi 
dedamiwis klimatis globaluri daTboba 
atmosferoSi saTburis efeqtis mqone gazebis 
koncentraciis zrdiTaa gamowveuli. 

cnobilia, rom atmosferodan mosuli mzis 
gamosxiveba dedamiwis zedapirze siTbur energiad 
gardaiqmneba, dedamiwis zedapiri Tbeba da 
atmosferoSi siTbos asxivebs. atmosferoSi 
arsebuli saTburis gazebi STanTqaven dedamiwis 
zedapiridan gamosxivebul infrawiTel radiacias, 
ris Sedegadac atmosferos qveda fenebi Tbeba da 
siTbos garkveuli nawili ukanve ubrundeba 
dedamiwas da ufro metad aTbobs mas. metad 
gamTbari zedapiri kidev ufro met siTbos asxivebs 
atmosferoSi. dedamiwis zedapirsa da atmosferos 
urTierTgaTboba grZeldeba manam, sanam atmosferos 
zeda fenebidan energiis gafrqveva mzisgan miRebul 
energias ar gautoldeba. am dros wonasworoba 
myardeba agreTve dedamiwis zedapiris mier 
STanTqmul da mis mier atmosferoSi gafrqveul 
energias Soris.  am wonasworobis miRwevis Sedegad     
iqmneba dedamiwis (da atmosferos) siTburi reJimi, 
temperatura stabilurdeba da yalibdeba klimati. 
atmosfero rom ar Seicavdes saTburis airebs, 
haeris saSualo mravalwliani temperatura 
dedamiwis zedapirze +14 _ +150C – is nacvlad _180C 
iqneboda. 

saTburis efeqti atmosferoSi yovelTvis 
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arsebobda da ganapirobebda dedamiwaze klimatis 
formirebas. industriuli revoluciis Semdeg 
saTburis gazebis koncentraciis zrdam gamoiwvia am 
efeqtis gaZliereba. saTburis efeqtis 
gamartivebuli sqema mocemulia 2.6.1 naxazze. 

 

 
 

nax.2.6.1 saTburis efeqtis gamartivebuli sqema 
([1]) 

 
am naxazidan Cans, ra rTul transformacias 

ganicdis atmosferosa da dedamiwaze mzidan   
mosuli radiaciuli nakadebi. maTi erTi nawili  

 

1Climate Сhange 2007. The Physical Seience Basis. IPCC, 2007, p. 180. 
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airekleba atmosferosa (Rrublebisa da aerozole-
bis) da dedamiwis mier, xolo meore nawili (mosuli 
radiaciis daaxloebiT naxevari) STainTqmeba 
xmeleTisa da okeanis mier, aTbobs ra maT Tavisi 
temperaturis   Sesabamisad, atmosfero da dedamiwa 
asxivebs grZeltalRovan radiacias kosmosSi, rac 
maT gacivebas iwvevs. am process nawilobriv 
akompensirebs Rrublebisa da aerozolebis, agreTve 
saTburis gazebis mier grZeltalRovani radiaciis 
STanTqma, romlis nawili ubrundeba dedamiwas 
ukugamosxivebis saxiT da xels uSlis mis intensiur 
gacivebas. rac metia saTburis gazebisa da 
aerozolebis koncentracia atmosferoSi, miT 
Zlieria maT mier gamowveuli saTburis efeqti. 

 
 
2.7.  globaluri klimatis cvlilebis prognozi 

2100 wlamde 
2.7.1. saTburis gazebis emisiis scenarebi 

 
radgan globaluri daTbobis ZiriTad mizezad, 

Tanamedrove warmodgenis Tanaxmad miiCneva 
atmosferoSi saTburis gazebis koncentraciis 
mkveTri zrda, klimatis cvlilebis prognozi 
efuZneba am gazebis koncentraciis mosalodneli  

cvlilebis prognozs.  es sakiTxi, Tavis mxriv,  

dakavSirebulia mimdinare saukuneSi msoflios 
socialur-ekonomikuri ganviTarebis trendebTan, 
romlebic ganapirobebs wiaRiseuli sawvavis 
moxmarebis moculobas da, Sesabamisad, atmosferoSi 
saTburis gazebis emisiebs. ganviTarebis am 
trendebsa da saTburis airebis koncentraciebs 
Soris kavSiri damyarebulia e.w. emisiebis 
scenarebSi.  

aRniSnuli problemebis gadasaWrelad gaeros 
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specializebuli organos _ klimatis cvlilebis 
samTavrobaTaSoriso sabWos (IPCC) mier momzadebul 
iqna emisiis scenarebis specialuri angariSi (essa), 
romelSic Tavmoyrilia 2000 wlisTvis wamyvan 
samecniero centrebSi SemuSavebuli msoflios 
socialur-ekonomikuri ganviTarebis sxvadasxva 
SesaZlo scenari.   

scenarebis TiToeul ojaxs axasiaTebs 
globaluri masStabiT energiis moxmarebisa da, 
Sesabamisad, atmosferoSi saTburis airebis emisiis 
gansxvavebuli dinamika, rac aisaxa modeluri 
gamoTvlebis saTanado SedegebSi. 

 
 

2.7.2. globaluri klimatis elementebis 
cvlileba 2100 wlamde 

 
saTburis gazebis emisiebis Sesabamisi CO2-is 

koncentraciebis, haeris globalurad 
gasaSualoebuli temperaturis gadaxrebisa da 
msoflio okeanis donis awevis 2100 wlamde 
prognozirebuli mniSvnelobebi moyvanilia 2.7.1 
naxazze.  

mravali modelis gamoyenebiT miRebuli am 
monacemebis Tanaxmad, 2100 wels CO2-is koncentracia 
atmosferoSi mosalodnelia gaizardos amJamindeli 
350 ppm-dan 550_850 ppm-mde, haeris globalurma 
temperaturam 1990 welTan SedarebiT SeiZleba 
moimatos 2_4,50C-iT, xolo zRvis donem savaraudoa 
aiwios, gasaSualoebuli monacemebiT, 0,3_0,5 m-iT. 
imisaTvis, rom 2100 wlisTvis globaluri 
temperaturis namatma ar gadaaWarbos 20C-s, CO2-is 
koncentraciam ar unda moimatos 450 ppm-ze metad.  

globaluri masStabiT sxvadasxva cenarisaTvis 
haeris temperaturis 1980_1999 ww.  
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nax. 2.7.1. essa sxvadasxva scenaris mixedviT 

mimdinare saukunis dasasrulamde 
prognozirebuli CO2-is koncentraciebi (b),   

globaluri temperaturis gadaxra 1990  wlis 
mniSvnelobidan (d) da zRvis donis aweva (e) 
([19]) 

 
saSualodan gadaxrebis geografiuli ganawileba 
2020_2029 da 2090_2099 ww. saSualoebisaTvis 
mocemulia 2.7.2 naxazze. 
 
19Climate Сhange 2001. Synthesis Report. IPCC, 2001, p. 160 
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nax. 2.7.2.  miwispira fenaSi haeris temperaturis 

prognozirebuli cvlileba 1980_1999 periodTan 
mimarTebiT XXI saukunis dasawyissa da 
boloSi. marcxena svetSi moyvanilia Sesabamisi 
periodis saSualo temperaturis gadaxris 
albaTuri mniSvnelobebi sxvadasxva 
scenarisaTvis ([1]) 

 
rogorc naxazidan Cans, 2020_2029 da 2090_2099 

wlebs Soris maqsimaluri albaTuri gadaxrebis 
sxvaoba pirvel SemTxvevaSiSeadgens daaxloebiT 
(2,0_0,7) 1,30C-s, maSin,rodesac mesameSi  gadaxrebis 
sxvaoba (3,7_0,7) izrdeba 3,00C-mde.  

rac Seexeba atmosferuli naleqebis cvlilebis 
prognozs, 2100 wlisTvis zamTrisa da zafxulis 
sezonuri jamebis mosalodneli cvlilebis suraTi 
erT-erTi scenarisTvis naCvenebia 2.7.3 naxazze. 
 

1Climate Сhange 2007. The Physical Seience Basis. IPCC, 2007, p. 72. 
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nax. 2.7.3. mravali modelis gamoyenebiT Catarebuli 

naleqTa sezonuri jamebis cvlilebis 
gamoTvlis Sedegebi. savaraudo cvlileba 
Sefasebulia %-Si 2090_2099 ww. periodis  
saSualosTvis 1980_1999 ww. periodTan 
mimarTebiT (DJF –dekemberi, ianvari, Tebervali; 
JJA-   ivnisi, ivlisi, agvisto) ([1]) 

 
naxazze 20%-mde naleqTa jamebis dakleba 

zamTris sezonSi navaraudevia afrikis Crdilo 
nawilsa da xmelTaSua zRvis auzSi, agreTve wynari 
okeanis aRmosavleT seqtorSi, xolo zafxulis 
sezonSi - xmelTaSua zRvis auzSi, centraluri 
amerikisa da samxreT afrikis regionebSi. 10_20%-mde 
naleqTa momateba orive sezonSi mosalodnelia 
orive naxevarsferos polarul regionebSi. 
1Climate Сhange 2007. The Physical Seience Basis. IPCC, 2007, p. 16. 
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2.8. globaluri klimatis cvlilebiT 
gamowveuli Sedegebi da mTavari safrTxeebi 

2.8.1.  kriosferos degradacia 
 

 kriosfero, globaluri klimatis cvlilebis 
mimarT erT-erT yvelaze mgrZnobiare fizikuri 
ekosistemaa. misi mdgomareoba mniSvnelovnad 
ganapirobebs dedamiwaze wylis resursebis 
xelmisawvdomobasa da xarisxs. wina saukuneSi 
dawyebulma globalurma daTbobam gamoiwvia 
Crdilo naxevarsferoSi myinvarebis intensiuri 
dnoba (nax. 2.8.1).  
 

 
nax. 2.8.1.  Crdilo naxevarsferoSi dakvirvebis 

yvelaze xangrZlivi rigis mqone myinvarebis masis 
balansis cvalebadoba XX saukunis ganmavlobaSi 
([20]) 

20 Climate Сhange 1995. WG1.IPCC, 1996p. 371. 
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 naxazze moyvanili myinvarebi mdebareobs 
norvegiaSi (1), avstriaSi (2), SveicariaSi (3), 
SveciaSi (4), safrangeTsa (5) da aSS-Si (6). 

analogiuri suraTi daikvirveba Crdilo 
naxevarsferoSi zamTris dasasrulisTvis TovliT 
dafaruli farTobis dinamikaSi (a) (nax.2.8.2), mxolod  

 
nax. 2.8.2.  Crdilo naxevarsferoSi Tovlis 

zedapiris (a), arqtikasa (b) da antarqtikaSi (c) 
zRvis yinuliT dafaruli farTobebis dinamika 
ganvlili saukunis sxvadasxva periodSi ([1]) 

 
1Climate Сhange 2007. The Physical Seience Basis. IPCC, 2007, p. 45. 
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im gansxvavebiT, rom Tovlis safaris klebam 
gansakuTrebiT iCina Tavi 1980 wlis Semdeg.  

rac Seexeba zRvis yinulebiT dafarul 
farTobebs, romelTa dadgena SesaZlebeli gaxda 
mxolod Tanamgzavruli dakvirvebebis SemoRebis 
Semdeg, sruliad aSkaraa bolo 26 wlis manZilze, am 
sididis stabiluri Semcireba arqtikaSi (b) da 
garkveuli mateba (1995 wlis Semdeg) antarqtikaSi(c).                              
 arqtikaSi daTbobis Zlieri trendis arsebobam 
SesamCnevi zemoqmedeba moaxdina grenlandiis 
yinulovani safaris gadnobis daCqarebaze. es 
ukanaskneli bolo  10 wlis manZilze 
yovelwliurad kargavs 100 mlrd kubur metramde 
yinuls, rasac am aTwleulSi Seesabameba okeanis 
donis aweva daaxloebiT 3 mm-iT. modelurma 
gamoTvlebma   aCvena,  Tu  arqtikaSi   lokaluri  
daTboba 1000 wlis manZilze, Tanamedrove temperatu-
rasTan SedarebiT, SenarCundeba 5.5℃ farglebSi, es  
gamoiwvevs grenlandiis yinulovani safaris 
mniSvnelovan Semcirebas, rasac mohyveba okeanis  
donis 3 metriT aweva. grenlandiis yinulovani 
safaris ramdenime aTasi wlis Semdeg sruli 
gadnobisas msoflio okeanis done 7 metriT aiwevs. 

rac Seexeba antarqtidas, temperaturis zrdis 
naklebi albaTobisa da naleqTa mosalodneli 
zrdis pirobebSi, mimdinare saukuneSi yinulovani 
safaris umniSvnelo Sesustebaa navaraudevi. 
gamonaklisia dasavleT sanapiros yinulovani 
Selfi, sadac SesaZlebelia yinulis masebis 
CamoSlis procesis gaZliereba. 

maradi gayinulobis (miwisqveSa yinulis) 
gavrceleba, romelsac mniSvnelovani farTobebi 
uWiravs kanadis arqtikaSi, cimbirSi, tibetis 
platoze da, nawilobriv, evropaSi, bolo naxevari 
saukunis manZilze Semcirda 7%-iT da es tendencia 
mzardi tempiT gagrZeldeba. maradi gayinulobis 
zonas amJamad mTeli xmeleTis 20_21% uWiravs. 
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kriosferos sxva komponentebmac SesamCnevi 
reagireba moaxdina globalur daTbobaze. kerZod, 
XX saukunis ganmavlobaSi Crdilo naxevarsferoSi 
mdinareebisa da tbebis yinulovani safaris 
xangrZlivoba daaxloebiT ori kviriT Semcirda. 

dedamiwis kriosferoSi bolo naxevari 
saukunis manZilze momxdar cvlilebebs SeuZlia 
sagrZnobi zemoqmedeba moaxdinos fizikur da 
biologiur sistemebze: yinulovani safaris ukan 
daxevas SeiZleba mohyves grenlandiis sanapiro 
zolis intensiuri aTviseba, sanaosno gzis gaxsna 
Crdilo yinulovan okeaneSi, miwaTmoqmedebis zonis 

gafarToeba cimbirsa da kanadaSi, infrastruqturis 
Secvlis aucilebloba maradi gayinulobis 
Sesustebis regionebSi, mcenareuli safaris 
gafarToeba CrdiloeTisaken da Sesabamisi cvlile-
bebi biologiur ekosistemebSi. kontinentebze  
myinvarebis degradacias pirvel etapze Tan sdevs 
mdinaris Camonadenis zrda, magram maTi Sesustebisa 
da gaqrobis Semdeg Camonadeni arsebiTad 
Semcirdeba da ganpirobebuli iqneba mxolod 
atmosferuli naleqebiT. igive daemarTeba miwisqveSa 
wylebsac. Tovlis zedapiris farTobisa da 
xangrZlivobis Semcireba uaryofiT zemoqmedebas 
moaxdens rekreaciul da sportul saqmianobaze, 
samagierod xels Seuwyobs subalpur da alpur 
zonebSi turistuli infrastruqturis ganviTarebas. 

 
 

2.8.2.  okeanis donis aweva 
 

wina saukuneSi globaluri daTbobis Sedegad 
haerisa da zRvis zedapiris temperaturis matebam da 
kriosferos degradaciis Sedegad mdinareTa 
Camonadenis zrdam gamoiwvia okeanis/zRvis donis 
praqtikulad uwyveti aweva (nax. 2.8.3).  
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arsebul mtkicebulebaTa Tanaxmad, Sebrunebu-
li procesis dros _ gamyinvarebis epoqebSi, okeanis 
done 100 metriT dabali iyo Tanamedrove donesTan 
SedarebiT,  radgan  dedamiwaze    arsebuli wylis 
didi nawili myinvarebSi grovdeboda. 

 
nax. 2.8.3. zRvis globaluri saSualo donis 
cvalebadoba 1870_2005 ww. periodSi 1961_1990 ww. 
saSualosTan mimarTebaSi ([1]) 
 
rogorc naxazidan Cans, bolo naxevar saukuneSi 
zRvis saSualo donem 120 mm-iT moimata. bolo 25 
wlis manZilze donis awevis saSualo siCqare 
Seadgenda 2.8 milimetrs weliwadSi (mm/w), xolo 
1993_2003 ww. periodSi igi ukve gaizarda 3.1 mm/w-mde. 
gavlili meoTxedi saukunis ganmavlobaSi 
dafiqsirebul awevis siCqareSi ufro didi wvlili 
(1.6 mm/w) Seitana okeanis Termulma gafarToebam, 
xolo naklebi (1.2 mm/w) _ myinvarebis gadnobam 
1
Climate Сhange 2007. The Physical Seience Basis. IPCC, 2007, p. 49. 

. 
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zRvis donis prognozirebuli aweva kacobriobas 
didi safrTxis winaSe ayenebs. yvelaze `optimaluri~ 
scenariTac ki mimdinare saukunis dasasrulisTvis, 
wina saukunis bolosTan SedarebiT, zRvis done 
20_40 sm-iT aiwevs, Tumca yvelaze uares SemTxvevaSi 
awevam SeiZleba 50_60 sm Seadginos. zRvis donis 
awevas Tan sdevs uamravi katastrofuli movlena, 
maT Soris plaJebis erozia da miwebis kargva 
sanapiro zolSi, Stormuli movlenebis gaZliereba 
da Tanamdevi wyaldidobebi mdinareebze, romlebic 
dabali kuTxiT Caedineba zRvebSi. arsebuli 
statistikis Tanaxmad, daRupulTa raodenobiT, 
wyaldidobebi miwisZvrebze ufro katastroful 
stiqiur movlenas warmoadgens, radgan msoflio 
mosaxleobis didi nawili zRvis sanapiroebzea 
Tavmoyrili. am TvalsazrisiT yvelaze saSiS 
regionebs miekuTvneba indoeTis, pakistanis, 
indoCineTisa da CineTis, agreTve afrikisa da 
amerikis zRvispira dablobebi. uaRresad did 
saSiSroebas uqmnis zRvis donis aweva wynari 
okeanis mcire kunZulebze mdebare saxelmwifoebs, 
sadac xmeleTis simaRle zRvis donidan xSirad 
ramdenime metrs ar aRemateba. grenlandiis 
yinulovani safaris gadnoba am qveynebis 
mosaxleobisTvis ulmobel safrTxes warmoadgens. 

  zRvis donis aweva mniSvnelovan problemebs 
uqmnis saqarTvelosac Savi zRvis sanapiro zolSi, 
gansakuTrebiT kolxeTis dablobis dasavleT 
nawilSi, sadac erTdroulad mimdinareobs xmeleTis 
teqtonikuri daweva. am TvalsazrisiT, 
gansakuTrebiT mowyvladia md. rionis delta, sadac, 
rogorc sxvagan, zRvis donem gavlil saukuneSi 

aiwia 20 sm-iT, xolo xmeleTma,   მezobeli 
regionebisagan  (aWara da afxazeTi) gansxvavebiT, 
daiwia 50 sm-iT. aRniSnulma procesebma, sxva 
movlenebTan erTad, sanapiro zolSi gamoiwvia 
aTeulobiT ha miwis farTobis dakargva, md. rionze 
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wyaldidobis gaxSireba da gaZliereba, foTisa da 
misi portis infrastruqturisTvis miyenebuli 
zaralis sagrZnobi zrda. zRvis donis aweva 
safrTxes uqmnis agreTve baTumi-adlias seqtorSi 
mdebare baTumis aeroports da md. Woroxis deltas, 
romelic TurqeTSi am mdinareze hesebis kaskadis 
agebis Semdeg moklebuli aRmoCnda natanis maragis 
Sevsebas. 

 
2.8.3. wylis resursebis gadanawileba 

 
ramdenadac mtknari wylis resursebi momavalSi 

ganapirobebs kacobriobis mdgrad ganviTarebas, 
aranakleb mniSvnelovania klimatis mosalodneli 
cvlilebis gavlenis Sefaseba am resursebis 
ganawilebaze. msoflios socialur-ekonomikuri 
ganviTarebis A1B scenarisTvis sxvadasxva modelis 
gamoyenebiT Catarebuli gamoTvlebis krebsiTi 
Sedegebi moyvanilia 2.8.4 naxazze. mtknari wylis 
resursebSi Sedis rogorc mdinareTa Camonadeni, 
aseve miwisqveSa wylebic. mocemuli naxazidan Cans, 
rom 2100 wlisTvis klimatis cvlilebam 
mosalodnelia gamoiwvios mtknari wylis 
mniSvnelovani deficiti aSS-is dasavleT nawilSi, 
xmelTaSua zRvis auzSi, samxreT afrikasa da 
avstraliis samxreT nawilSi. 

modeluri gamoTvlebis mixedviT, Tu 1995 
wlisTvis uwyloobis stresis qveS mcxovrebi 
mosaxleobis ricxvi Seadgenda daaxloebiT 1,5 
miliards, 2050 wlisTvis es ricxvi gaizrdeba 4,3_6,9 
mlrd. adamianamde. wylis resursebis zrda 
prognozirebulia bevr iseT regionSi, sadac 
mosaxleobis simWidrove Zalze mcirea (amerikisa da 
aziis kontinentebis Crdilo nawilebi, centraluri 
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nax. 2.8.4. mtknari wylis resursebis cvlilebis (%) 

prognozi Camonadenze klimatis cvlilebis 
zemoqmedebis Sedegad. Sedarebulia 1981_2000 da 
2081_2100 ww. saSualoebi. lurji feri (skalis 
marjvniv) Seesabameba wliuri Camonadenis 
zrdas, xolo wiTeli (marcxniv) _Semcirebas 
([21]) 

 
afrika, amazonis auzi). resursebis zrdas aziis 
samxreT nawilSi Tan sdevs wyaldidobebis maRali 
riski. 2080 wlisTvis msoflios mosaxleobis 20%, 
romelic cxovrobs mdinareTa auzebSi, aRmoCndeba 
wyaldidobebis safrTxis qveS. temperaturis zrdis 
fonze mosalodnelia mtknari wylis xarisxis 
21Climate Сhange 2007. Imacts, Adaptation and Vulnerability. IPCC, 

2007, p. 36. 
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gauareseba, masSi daavadebaTa gamomwvevi 
organizmebis momravlebis Sedegad. 

wylis mosalodneli deficitis regionebSi, 
wylis naklebobis mimarT, ekonomikis dargebidan 
yvelaze mowyvladi seqtori aris da iqneba soflis 
meurneoba, xolo naklebad mowyvlad seqtorebad 
miiCneva mrewveloba da komunaluri meurneoba. 
soflis meurneobaSi wylis resursebis danaklisi 
gamoiwvevs maTi gamoyenebis sistemebis srulyofis 
aucileblobas, rac saboloo jamSi aisaxeba 
sasoflo-sameurneo produqciis TviTRirebulebis 
gazrdaze da, Sesabamisad, gamoiwvevs sursaTis 
gaZvirebas.  

wylis mosalodneli deficitis regionebSi, 2.7.3 
da 2.8.4 naxazebze moyvanil monacemTa Sedareba 
gviCvenebs, rom mimdinare saukunis dasasrulisTvis 
wylis resursebis mosalodneli cvlileba bevr 
regionSi emTxveva naleqTa saprognozo cvlilebas 
(Semcireba xmelTaSua zRvis auzSi, centralur 
amerikasa da samxreT afrikaSi). wylis resursebis 
savaraudo siuxve Crdilo naxevarsferos maRal 
ganedebSi dakavSirebulia am regionebSi kriosferos 
degradaciasTan. haeris temperaturis cvlilebam da 
wylis resursebis gadanawilebam SesaZlebelia 
gamoiwvios SesamCnevi cvlilebebi bunebriv 
ekosistemebSi, rac gamoixateba tyeebis jiSobrivi 
Sedgenilobis SecvlaSi da Crdilo naxevarsferoSi 
maTi sazRvris CrdiloeTisken gadanacvlebaSi, 
cxovelebis, frinvelebisa da Tevzebis habitatis 
cvlilebaSi da sxv.  
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2.8.4. okeanisa da atmosferos cirkulaciuri 

procesebis transformacia 

 
ganvlil saukuneSi dafiqsirebulma globalurma 

daTbobam ukve gamoiwvia garkveuli cvlilebebi 
atmosferosa da okeanis farTomasStaburi 
cirkulaciis procesebSi. kerZod, saukunis meore 
naxevarSi orive naxevarsferoSi TiTqmis yvela 
sezonis ganmavlobaSi aRiniSneba saSualo ganedebis 
troposferoSi dasavleTis qarebis maqsimumebis 
gaZliereba, ramac ganapiroba zamTarSi tropikuli 
grigalebis traeqtoriebis Secvla da Sesabamisi 
cvlilebebi temperaturisa da naleqTa trendebSi 
saSualo da maRal ganedebSi.  

daikvirveba agreTve cvlilebebi okeanisa da 
atmosferos urTierTqmedebaSi wynari okeanis 
zedapirze, ris Sedegadac bolo 40 wlis manZilze 
sagrZnoblad imata el-ninios Tbili epizodebis 
sixSirem, civi epizodebis (la-ninia) 
ganmeoradobasTan SedarebiT. aman aSkara 
zemoqmedeba moaxdina tropikuli qariSxlebis 
sixSiresa da intensiurobaze: 1970-iani wlebis 
Semdeg me-4 da me-5 kategoriis (umZlavresi) 
qariSxlebis raodenoba gaizarda 75%-iT, ZiriTadad 
wynari okeanis Crdilo seqtorSi, indoeTisa da 
wynari okeanis samxreT-dasavleT seqtorebSi. 
Crdilo atlantikaSi bolo 11 wlidan 9 
gamoirCeoda normaze meti raodenobis qariSxlebiT, 
ris kulminaciasac warmoadgenda rekorduli 2005 
weli.  

bolo periodSi dadgenil iqna, rom 280C-ze 
zeviT zRvis zedapiris temperaturis anomaliebs 
el-ninios moqmedebis zonaSi Tan sdevs konveqciis 
mkveTri gaZliereba, rac iwvevs rogorc tropikuli 
qariSxlebis intensiurobis ise am zonidan aTasobiT 
kilometris daSorebiT mdebare sxva regionebSi 
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Sesabamisi anomaliebis (gvalvis, uxvi naleqebis) 
warmoSobas.  

globalur daTbobas SeuZlia seriozuli 
zegavlenis moxdena saokeano cirkulaciis iseT 
mniSvnelovan rgolze, rogoricaa golfstrimi. 
modelurma gamokvlevebma aCvena, Tu Crdilo 
atlantikaSi okeanis zeda fenebis simkvrive 
(marilianoba) daiklebs, es gamoiwvevs 
golfstrimTan dakavSirebuli cirkulaciuri 
procesebis Sesustebas. amas mohyveba golfstrimis 
mier Crdilo-dasavleT evropaSi siTbos miwodebis 
Seneleba da am regionSi agrileba. marilianobis 
mkveTrma da xangrZlivma Semcirebam SeiZleba 
gamoiwvios cirkulaciuri procesebis sruli 
Sewyvetac ki. 

ramdenadac globaluri daTboba iwvevs 
hidrologiuri ciklis daCqarebas, naleqTa 
gazrdil raodenobas Tan sdevs okeaneSi mtknari 
wylis mzardi Camonadeni. xmeleTis myinvarebis, 
gansakuTrebiT ki grenlandiis yinulovani safaris 
daCqarebuli gadnoba sagrZnob rols asrulebs 
okeanis zedapiruli wylebis gamtknarebaSi. orive am 
faqtoris moqmedebis Sedegad, mimdinare saukuneSi, 
zemoT ganxiluli cirkulaciuri procesebi Crdilo 
atlantikaSi Sesustdeba. zemoT CamoTvlil 
procesebs Soris urTierTkavSiri sqematuri saxiT 
naCvenebia 2.8.5 naxazze.  

am naxazze hidrologiuri ciklis daCqareba 
gulisxmobs, haeris temperaturis awevis Sedegad, 
dedamiwis zedapiridan aorTqlebis zrdas, naleqTa 
matebas da, Sesabamisad, mdinareuli Camonadenis 
gaZlierebas.  

kvlevebSi gamoyenebuli modelebiT miRebuli 
Sedegebi sakmaod did diapazonSi gansxvavdeba 
erTmaneTisagan: XXI saukunis dasasrulisaTvis 
zogierTi maTgani iZleva globaluri daTbobis 
praqtikulad   umniSvnelo   zegavlenas  Crdilo 
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nax. 2.8.5. globaluri daTbobis zegavleniT 
atlantis okeanis Crdilo nawilSi cirkulaciuri 
procesebis mosalodneli cvlilebis sqema  
 
atlantikis seqtorSi okeanis cirkulaciur 
procesebze, xolo zogierTi winaswarmetyvelebs am 
procesebis intensiurobis 50%-iT Semcirebas, Tumca 

Crdilo atlantikaSi okeanis cirkulaciuri 

procesis Sesusteba 

 

okeanis zeda fenebis simkvrivis Semcireba 

okeaneSi mtknari wylis Camonadenis zrda 

 

globaluri daTboba 

hidrologiuri 

 ciklis daCqareba 

xmeleTis 

yinulovani safaris 

gadnoba 

Crdilo-dasavleT evropaSi siTbos miwodebis 

Seneleba 
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arc erTi klimaturi modeli ar aCvenebs 
cirkulaciis sruli Sewyvetis SesaZleblobas. rac 
Seexeba  golfstrimis SesustebasTan dakavSirebuli 
procesebis SesaZlo zemoqmedebas saqarTvelos 
klimatze. amJamad  miRebuli  klasifikaciis  
Tanaxmad, kavkasiis regionSi  mimdinare  sinoptikur  
procesebs, Crdilo atlantikis seqtoridan, 
ganapirobebs zemoqmedebis ori centri: azoris 
anticikloni da islandiis depresia. 

mimdinare saukuneSi  Crdilo atlantikaSi 
siTbos Semotanis mosalodneli Sesusteba 
zemoqmedebis aRniSnul centrebSi gamoiwvevs 
formirebuli haeris masebis agrilebas, rac 
Sesabamis gamoxatulebas povebs saqarTvelos 
teritoriaze am haeris masebis dasavleTidan 
SemoWris procesSi. 

 
 

2.8.5. amindis eqstremaluri movlenebis 
gaxSireba. 

*gvalva 
 

gavlili saukunis manZilze saSualo da dabal 
ganedebSi kontinentebze naleqTa Semcirebisa da 
temperaturis matebis trendebma dedamiwis bevr 
regionSi gamoiwvia gvalvebis gaxSireba da maTi 
intensiurobis zrda. gvalvis simkacris 
dasaxasiaTeblad gamoyenebuli erT-erTi maCveneblis 
- gvalvis simkacris palmeris indeqsis 1900_2002 ww. 
periodSi ganawilebis globaluri suraTi naCvenebia 
2.8.6 naxazze. yvelaze mkacr gvalvebs Seesabameba 
indeqsis mniSvneloba -3-ze dabla. 

am naxazze Cans, rom wina saukunis 
ganmavlobaSi gvalvianobam gansakuTrebiT imata 
evraziis kontinentis samxreT nawilSi, TiTqmis 
mTlianad afrikaSi, kanadisa da braziliis did 
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nax. 2.8.6. gvalvis simkacris palmeris indeqsis (PDSI) 

ganawileba 1900_2002 ww. periodSi. dabla 
moyvanilia amave periodSi indeqsis 
globalurad gasaSualoebuli mniSvnelobis 
cvalebadoba ([1]) 

 
teritoriebze. ufro detalurma gamokvlevam aCvena, 
rom Zalian mkacri gvalvebiT moculi teritoriebis 
farTobi 1970 wlidan  gaizarda  2-jer da  metad, 
rac ZiriTadad el-ninios Tbili epizodebis 
gaxSirebas miewereba. 
1 Climate Сhange 2007. The Physical Seience Basis. IPCC, 2007, p. 106. 
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sxvadasxva modelebiT Sedgenili klimatis 
cvlilebis prognozi XX saukunis bolosTan 
SedarebiT (20 wlis saSualo maCvenebeli) arc Tu 
optimisturad gamoiyureba (nax. 2.8.7).  

 

 
nax.  2.8.7.  unaleqo dReebis savaraudo ganawilebis 

ruka 21-e saukunis bolosaTvis ([22) 

 

rogorc naxazidan Cans mimdinare saukunis 

bolosTvis mosalodnelia kidev ufro xangrZlivi 

mSrali periodebi evraziisa da afrikis kontinen-

tebze, kanadisa da braziliis teritoriebze. 

gvalvebis gaxSirebasTan dakavSirebuli ZiriTadi  

 
22klimatis globaluri cvlileba da saqarTvelo. 

saxelmZRvanelo skoliს  moswavleebisaTvis. Tb., 2011, 
gv. 19. 
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safrTxeebia: miwis degradacia, sasoflo-sameurneo 
kulturebis  mosavlianobis  Semcireba,  mecxove-
leobis daknineba, tyis xanZrebis riskis zrda; 
wylis resursebis Semcireba da sasoflo-sameurneo 
warmoebis dacema, rasac Tan sdevs SimSiloba da 
wylis naklebobiT gamowveul daavadebaTa 
gavrceleba; wylis deficiti komunalur da 
samrewvelo seqtorebSi, hidroenergetikis 
potencialis Semcireba; mosaxleobis iZulebiTi 
migracia gvalviT moculi regionebidan. 

 

*uxvi naleqi 
 

globalurma daTbobam garkveuli cvlilebebi 
gamoiwvia naleqTa saerTo jamSi uxvi naleqis 
wvlilSic. 1951-2003 ww. periodSi am sididis 
cvlileba 1961-1990 ww. saSualosTan mimarTebiT im 
teritoriebze, sadac arsebobs saTanado monacemebi, 
naCvenebia 2.8.8 naxazze.  

am naxazidan SeiZleba im daskvnis gamotana, 
rom Crdilo amerikisa da evraziis kontinentebis 
did nawilze, agreTve samxreT amerikisa da 
avstraliis zogierT regionSi 1980-iani wlebis 
meore naxevridan, rodesac globalurma daTbobam 
aSkarad gamoxatuli saxe miiRo, naleqTa saerTo 
jamSi aRiniSneba uxvnaleqian dReebSi mosul 
naleqTa garkveuli zrda, Tumca 2010 wlamde am 
tendenciis cvlileba jerjerobiT gaurkvevelia. 

modeluri gamoTvlebiT globaluri daTboba 
mimdinare saukunis bolosaTvis kidev gaaZlierebs 
okeaneebidan wylis aorTqlebis process da 
Sesabamisad wvimebis sixSiresa da siZlieres. am 
movlenas calkeuli regionebisTvis eqneba dadebiTi 
efeqti, Tumca zogierT teritoriebs wyaldidoba da 
wylismieri erozia daemuqreba. 
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nax. 2.8.8.  1951-2003 ww. periodSi globalurad 
gasaSualoebulidan (22,5%) uxvi naleqis 
gadaxrebis (%) droSi cvalebadoba ([1]) 

naxazebze 2.8.9 da moyvanilia naleqTa jamuri 
raodenobisa savaraudo ganawilebis ruka XXI 
saukunis bolosTvis XX saukunis bolosTan 
SedarebiT (20 wlis saSualo maCvenebeli), saidanac 
Cans, rom aRniSnul parametris mniSvnelobebi 
iklebs an imatebs sxvadasxva teritoriebze.  

uxvi naleqis mosvlasTan dakavSirebuli 
ZiriTadi safrTxeebia: wyalmovardnebi da maTgan 
gamowveuli miwis erozia,  naTesebisa da  infra- 
1Climate Сhange 2007. The Physical Seience Basis. IPCC,  2007, p. 106. 
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nax. 2.8.9. naleqTa jamuri raodenobis savaraudo 

ganawilebis ruka 21-e saukunis bolosaTvis 
([22) 

struqturis   ganadgureba, mosaxleobis iZulebiTi 
migracia; mewyerebisa da Tovlis zvavebis gaxSireba, 
satransporto sistemebis moSla; wylis xarisxis 
gauareseba da masTan dakavSirebul daavadebaTa 
gavrceleba. 
 

*wyaldidobebi 

 

wyaldidobebis ZiriTadi mizezia uxvi naleqebi 
da zRvis donis aweva Stormuli modenebis Sedegad. 
uxv naleqebTan dakavSirebiT, mdinareTa Camonadenis 
matebisa da, Sesabamisad, wyaldidobebis riskis 
22 klimatis globaluri cvlileba da saqarTvelo. 
saxelmZRvanelo skoliს  moswavleebisaTvis. Tb., 2011, gv. 
19. 
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zrdis sakiTxi Sefasebuli iyo zemoT, mimdinare 
saukuneSi wylis resursebis gadanawilebis 
ganxilvisas, xolo zRvis donis awevasTan 
dakavSirebuli, ufro masStaburi wyaldidobebis 
saSiSroebis sakiTxi _ zRvis donis awevis 
problemis garCevisas. 

 
*tropikuli qariSxlebi 

 
globaluri daTbobis Sedegad tropikuli 

qariSxlebis sixSirisa da intensiurobis bolo 40 
wlis manZilze zrdis sakiTxi ganxilulia okeanisa 
da atmosferos cirkulaciuri procesebis 
transformaciisadmi miZRvnil nawilSi. zemoT 
TqmulTan erTad damatebiT unda aRiniSnos, rom 
tropikuli qariSxlebis dros, rodesac 
erTdroulad adgili aqvs uxvi naleqis mosvlas, 
Zlier qarsa da zRvis Relvas, Stormul modenas da 
masTan dakavSirebul wyaldidobas, adamianTa 
msxverplis TvalsazrisiT, yvelaze metad 
zaraldeba naklebad ganviTarebuli qveynebi, rac 
gamowveulia saTanado samaSvelo teqnikuri 
saSualebebis naklebobiT. miuxedavad amisa, 
qariSxlebiT miyenebuli materialuri zarali, 
piriqiT, imatebs qveynis ganviTarebis donesTan 
erTad. amis damamtkicebelia aSS-is samxreT 
StatebSi bolo 20 wlis manZilze qariSxlebiT 
miyenebuli zaralis ganuxreli zrda (nax. 2.8.10) 

am monacemebSi ar aris Sesuli 2005 wlis 
Semdeg sxva qariSxlebisgan miyenebuli mraval 
miliardiani zarali, rac kidev ufro zrdis bolo 
arasruli aTwleulis maCvenebels. 

msoflios mosaxleobis mniSvnelovani nawili 
dasaxlebulia sanapiro teritoriebze. gansakuT-
rebuli  siZlieris Stormebi iwvevs aTasobiT 
adamianis daRupvasa da miliardobiT dolaris 
zarals. mag.,  1991 wlis  maisSi Stormi  270 km/sT 
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nax. 2.8.10.  qariSxlis sruli disipirebuli energiis 
(PDI), adamianTa msxverplisa da qariSxlebiT 
gamowveuli materialuri zaralis (aTasi USD) 
cvalebadoba aSS sanapiro StatebSi 1900 wlis 
Semdeg ([21]) 

 
qaris siCqariT Tavs daatyda bangladeSs, datbora 
sanapiro  zoli,  milionze  meti saxli daaziana da 
140 000 adamianis sicocxle Seiwira. 

2005 wels aSS-Si grigalma `katrinam~ Seiwira 
1500 adamianis sicocxle da gamoiwvia 150 miliardi 
dolaris ekonomikuri zarali. 2007 wels ki 
bangladeSSi momxdarma ciklonma imsxverpla 3500 
adamianis sicocxle. 2008 wels momxdari 321 
bunebrivi katastrofis Sedegad, romelic 
umeteswilad wyaldidobebiT iyo gamowveuli, 
daiRupa  235 816  milioni,   xolo  zaralma   181 

21Climate Сhange 2007. Imacts, Adaptation and Vulnerability. IPCC, 

2007, p. 55. 
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miliardi aSS dolari Seadgina. yvelaze metad 
dazaralda aziis kontinenti (10 qveynidan 9 aziaSi 
mdebareobs). 

cxrilSi 2.8.1 mocemulia msoflioSi momxdari 
bunebrivi katastrofebis statistika 1997-2006 ww. 
periodSi.  
 
cxrili 2.8.1. bunebrivi katastrofebis statistika  

msoflioSi (1997-2006) 
 

bunebrivi  
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wyaldidoba 190 1230 92500 

cunami da 
miwisZvrebi 

120 40 400000 

qariSxali 426 362 176150 

gvalva 30 1100 460000 

bunebrivi xanZari 19 0.5 480 

mewyeri da zvavi 15 26 80000 

mTlianad 800 2785.5 1688650 

 
klimatis cvlilebis saerTaSoriso angariSis 

Tanaxmad, amJamad sanapiro Stormuli zvirTebis 
safrTxis qveS imyofeba 48 milioni adamiani. zRvis 
donis 50 sm-iT aweva riskis qveS myof adamianebis 
raodenobas 92 milionamde gazrdis, xolo zRvis 
donis aweva, Stormis sixSirisa da siZlieris mateba 
safrTxes Seuqmnis calkeuli kunZulovani qveynebisa 
da sanapiro teritoriebis arsebobas. 
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*sicxis talRebi 
 

 sicxis talRa ewodeba amindis movlenas, 
romelic zafxulis periodSi iwvevs saSualo 
dReRamuri temperaturis awevas 2_30C-iT da metad 
da grZeldeba ramdenime dRidan ramdenime kviramde. 
igi dakavSirebulia mocemul regionSi haeris Tbili 
masebis SemoWrasTan, rac ganpirobebulia 
atmosferoSi farTomasStaburi cirkulaciuri 
procesebiT. bolo 20 wlis manZilze aRiniSneba am 
movlenis sixSiris zrda, rac ZiriTadad 
gamowveulia saTburis efeqtis zegavleniT Ramis 
saaTebSi dedamiwis gacivebis SenelebiT. amaze 
metyvelebs bolo 20_25 wlis ganmavlobaSi civi 
Rameebisa da civi dReebis ganmeoradobis 
globalurad gamovlenili tendencia, romelsac Tan 
axlavs Tbili dReebisa da, gansakuTrebiT, Tbili 
Rameebis sixSiris zrda (nax. 2.8.11). 

Ramisa da dRis eqstremaluri temperaturebis 
aSkarad gamovlenil matebas Tan sdevs sicxis   
talRebis ganmeoradobis zrdac.  am movlenasTan 
dakavSirebuli ZiriTadi safrTxeebia: Tbil 
regionebSi sasoflo-sameurneo kulturebis 
mosavlianobis dakleba haerisa da niadagis 
tenSemcvelobis Semcirebis Sedegad; tyis xanZrebis  
gaxSireba; analogiurad gvalvisa_wylis resursebis 
Semcireba da wylis xarisxis gauareseba; 
umeteswilad didi qalaqebis mosaxleobaSi 
dasicxvis Sedegad sikvdilianobis mkveTri zrda. es 
ukanaskneli gansakuTrebiT Seexeba xanSiSesul 
adamianebs, patara bavSvebs da qronikul 
avadmyofebs. zog SemTxvevaSi, sicxis talRa 
katastroful masStabebs iRebs. mag., 2003 wlis 
ivnis-agvistoSi evropaSi ganviTarebuli siTburi 
talRebi rekordulad cxeli iyo, romelmac 37aTasi 
adamianis sicocxle Seiwira, aqedan yvelaze meti, 
daaxloebiT 14 aTasi safrangeTSi (nax. 2.8.12).  
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nax. 2.8.11. civi da Tbili Rameebisa da dReebis 
globalurad gasaSualoebuli ganmeoradobis 
(dReTa raodenoba aTwleulSi) cvalebadoba 
1951_2003 ww. periodSi 1961_1990 ww. saSualosTan 
mimarTebiT ([1]) 

 
sicxis talRis intensiurobis dasaxasiaTeblad 

SemoRebulia sxvadasxva indeqsi, maT Soris e.w. 
sicxis talRis indeqsi (HWI), romlis gamoTvlaSi 
haeris temperaturasTan erTad monawileobs haeris 
sinotive da qaris siCqare. am uganzomilebo indeqsis 
mniSvneloba icvleba 0-dan 1-mde. 0,22-mde 
mniSvnelobas Seesabameba komfortuli pirobebi, 
0,22_0,45 Sualedi xasiaTdeba, rogorc saSualo 
diskomforti, 0,64-mde mniSvnelobebi ganisazRvreba, 
rogorc safrTxe, xolo ufro zemoT, rogorc 
eqstremaluri safrTxe. 
1
 Climate Сhange 2007. The Physical Seience Basis. IPCC,  2007, p. 108. 
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nax. 2.8.12.  2003 წlis ivnis-agvistoSisiTburi 

talRebis გავრცელება evropis teritoriaze 
([23]) 

 
saqarTvelos pirobebisTvis Catarebulma 

Sefasebebma aCvena, rom 1955_1970 da 1990_2007 ww. 
periodebs Soris TbilisSi HWI indeqsis kritikul 
zRvars (0,22) gadacilebis SemTxvevaTa raodenoba 
gaizarda 28%-iT, dedofliswyaroSi _ 5%-iT, xolo 
lentexSi es ricxvi Semcirda 35%-iT, rac bolo 
naxevari saukunis manZilze aeraciis pirobebis 
gaumjobesebiT SeiZleba aixsnas. 

 
 

23 
moe.gov.ge- siTburi talRebis gaZliereba evropis     

teritoriaze 
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2.8.6. jandacvis pirobebis gauareseba 
 
garda sicxis talRebis gaxSirebisa, globaluri 

daTboba bevr sxva uaryofiT zemoqmedebas axdens 
adamianis janmrTelobaze. klimatis cvlilebis 
qvemoT CamoTvlili Sedegebi safrTxes uqmnis 
milionobiT adamians, gansakuTrebiT ganviTarebad 
qveynebSi, romlebic, cxovrebis SedarebiT dabali 
donis gamo, metad mowyvladia klimatis cvlilebis 
Sedegebis mimarT. kerZod: 

 gvalvebis, wyaldidobebis da amindis sxva 
eqstremaluri movlenebis gaxSirebis Sedegad 
sasoflo-sameurneo warmoebis daqveiTeba 
gamoiwvevs SimSilobis masStabis zrdas, 
rasac Tan mohyveba Seferxeba bavSvebis 
zrdasa da ganviTarebaSi; 

 sicxis talRebis, wyaldidobebis, 
qariSxlebis, tyis xanZrebisa da gvalvebis 
gaxSireba gamoiwvevs sikvdilianobis, 
avadobisa da daSavebulTa ricxvis zrdas; 

 temperaturis zrdasa da wylis resursebis 
SemcirebasTan erTad imatebs diareul 
daavadebaTa gavrceleba; 

 mosalodnelia afrikaSi malariis 
gavrcelebis rogorc zrdis, ise Sesustebis 
tendenciebi, kontinentis sxvadasxva regionSi 
klimatiuri pirobebis cvalebadobis 
Sesabamisad; 

 klimatis cvlilebis Sedegad atmosferos 
miwispira fenaSi ozonis koncentraciis zrda 
gamoiwvevs gul-sisxlZarRvTa da sasunTqi 
organoebis daavadebaTa gaxSirebas. 

am zogadi CamonaTvlidan gansakuTrebiT 
SemaSfoTebelia malariis SesaZlo gavrcelebis 
masStabebi afrikaSi, sadac essa sxvadasxva 
scenarisTvis mosalodnelia riskis qveS myof 
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adamianTa ricxvis gazrda 220_400 milioniT. 
kontinentze prognozirebulia agreTve denges cieb-
cxelebis SemTxvevaTa gaxSireba. 
 meore erovnuli Setyobinebis farglebSi 
saqarTvelosTvis Catarebulma Sefasebebma aCvena, 
rom bolo 10 wlis manZilze mimdinare daTbobis 
fonze qveyanaSi aRiniSneba sisxlis mimoqcevis 
sistemis daavadebaTa stabiluri matebis tendencia 
da leiSmaniozis gavrcelebis mzardi dinamika. 
aqtualurad rCeba agreTve diareuli daavadebebi, 
romelTa SemTxvevebi mkveTrad imatebs gvalvisa da 
sicxis talRebis pirobebSi. 

globaluri daTbobis dadebiT Sedegad 
jandacvis seqtorSi miiCneva eqstremalurad dabali 
temperaturebis mateba da maTi sixSiris Semcireba, 
rac Zlieri yinvebisgan daRupul adamianTa 
raodenobas Seamcirebs. 

klimatis cvlilebiT adamianis janmrTelobis-
Tvis Seqmnil safrTxeebTan sabrZolvelad amJamad 
muSavdeba saadaptacio RonisZiebebi. maT Soris 
aRsaniSnavia: 

 marcvleulis maragebis Seqmna stiqiiT 
dazaralebul regionebSi moSimSileTa 
dasaxmareblad; 

 sasmeli wyliTa da sanitariuli saSualebebiT 
mosaxleobis uzrunvelyofa dazaralebul 
regionebSi; 

 jandacvis sazogadoebrivi institutebisa da 
sistemebis gaZliereba; 

 sursaTis saerTaSoriso bazrebTan urTier-
Tobis gaadvileba; 

 winaswari gafrTxilebis sistemebis Seqmna 
epidemiebis gavrcelebis Tavidan asacileblad; 

 saerTaSoriso monitoringis sistemebis Seqmna 
daavadebaTa kontrolisa da maTTan brZolis 
sawarmoeblad; 
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 did qalaqebSi sicxis talRebis zemoqmedebis 
Sesasusteblad mwvane nargavebis farTobis 
gazrda; 

 stiqiur movlenebze swrafi reagirebis 
samaSvelo samsaxurebis Seqmna da gaZliereba. 

 
2.8.7. ozonis fenis Sesusteba 

 
atmosferoSi saTburis efeqtis SeqmnaSi, 

naxSirorJangisa da meTanis Semdeg, sxva airebs 
Soris yvelaze did rols  asrulebs  ozoni.  

ozoni warmoiqmneba stratosferoSi Jangbadze 
mzis radiaciis zemoqmedebiT, dedamiwis zedapiridan 
20 km da met simaRleze, sadac Tavmoyrilia misi 
atmosferuli Sedgenilobis 90%. Tavisi warmoqmnis 
procesSi igi didi raodenobiT STanTqavs mzis 
ultraiisfer gamosxivebas, rac icavs dedamiwis 
zedapirze yvela cocxal organizms am radiaciis 
mavne/damRupveli moqmedebisagan. atmosferoSi haeris 
nakadebis zegavleniT ozoni stratosferodan 
xvdeba troposferoSi da iSleba miwispira fenaSi 
sxvadasxva naerTTan urTierTqmedebis Sedegad, 
Tumca am fenaSi igi xelaxla warmoiqmneba CO2-is, 
meTanisa da sxva naxSirwyalbadebis fotooqsi-
daciiT azotis Jangeulebis TanxlebiT, magram male 
isev iSleba ultraiisferi fotolizisa da 
wyalbadis Jangeulebis radikalebTan reaqciis 
Sedegad. am procesebis urTierTqmedeba iwvevs 
troposferoSi ozonis lokalur brunvas drois 
monakveTebSi dReebidan kvirebamde. Sedegad, misi 
koncentracia varirebs ganedis, grZedis, simaRlis, 
sezonisa da dRe-Ramis drois mixedviT. 

1970-iani wlebidan stratosferoSi Tavi iCina 
ozonis fenis Sesustebis tendenciam, rac 
gansakuTrebiT aSkara gaxda 1980_1990-ian wlebSi. am 
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procesis mizezad dasaxelda did simaRleze 
(daaxloebiT 20 km-mde) mfrinavi zebgeriTi aviaciis 
gamonabolqvi gazebisa da miwispira fenidan 
atacebuli qlorfTornaxSirbadebis damSleli 
zemoqmedeba ozonze. bolo tipis nivTierebebs didi 
raodenobiT Seicavs macivrebi, sayofacxovrebo 
gamasxureblebi da xanZris saqrobi qafebi. 
aRniSnul wlebSi ozonis fenis Sesustebis erT-
erTi magaliTi moyvanilia 2.8.13 naxazze, saidanac  

 

 

nax. 2.8.13. ozonis jamuri raodenobis gadaxra (%)   
mravalwliuri saSualodan Crdilo 
naxevarsferos Tavze 1993 wlis martSi ([24]) 

 
24

Bojkov R.D. The Changing Ozone layer. WMO-UNEP, 1995, p. 26. 
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Cans, rom zog TveSi atmosferoSi ozonis jamuri 
raodenoba garkveuli regionis Tavze ecemoda, 
saSualo mravalwliurTan SedarebiT, 20%-mde da 
ozonis es e.w. `xvreli” moicavda ramdenime aTeul 
mln. km2 teritorias. 

ozonis fenis Sesustebas da, Sesabamisad, 
dedamiwis zedapirze moRweuli ultraiisferi 
radiaciis zrdas SeuZlia didi ziani miayenos yvela 
cocxal organizms, radgan isini eguebian 
saukuneebis manZilze Camoyalibebul am radiaciis 
dones. kerZod, ozonis koncentraciis 1%-iT 
Semcirebas SeuZlia   gamoiwvios adamianebSi kanis 
kiboTi daavadebis SemTxvevaTa 2%-iT gazrda. amis 
gaTvaliswinebiT, 1987 wlidan saerTaSoriso 
organizaciebi aqtiurad moqmedebs ozondamSleli 
nivTierebebis gamoyenebis SezRudvisa da sxva 
nivTierebebiT maTi Canacvlebis mimarTulebiT. am 
Zalisxmevis Sedegad bolo wlebSi stratosferuli 
ozonis daSlis procesi SeCerda, Tumca amJamad misi                                                  
koncentracia   4%-iT naklebia 1980 wlamde arsebul 
donesTan SedarebiT. 

rac Seexeba klimatis cvlilebas, ozonis, 
rogorc saTburis gazis, koncentraciis Semcirebam 
stratosferos qveda fenaSi (12_20km) gamoiwvia 
temperaturis dacema 0,6_0,80C-iT. amave dros, 
atmosferos anTropogenuli daWuWyianebis zrdis 
pirobebSi, bolo aTwleulebSi, aRiniSna 
troposferoSi ozonis koncentraciis aSkarad 
gamoxatuli zrda, romlis siCqarem Crdilo 
naxevarsferoSi Seadgina 1% weliwadSi. ozonis 
anomaliurad maRal koncentraciebs agreTve 
SeuZlia zianis miyeneba adamianis jamrTelobisTvis 
(Tvalisa da sasunTqi organoebis gaRizianeba). 1980-
iani wlebis dasasrulidan dafiqsirebulia bevri 
SemTxveva, rodesac konkretul regionSi sicxis 
talRas Tan sdevs miwispira fenaSi ozonis 
anomaliurad maRali koncentracia. saboloo jamSi 
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SeiZleba iTqvas, rom, miuxedavad anTropogenuli 
zemoqmedebis Sedegad stratosferoSi ozonis Sris 
Sesustebisa da Sesabamisi agrilebisa, 
troposferoSi ozonis koncentraciis zrdam 
gamoiwvia Sesabamisi saTburis efeqtis daaxloebiT 
20%-iT gaZliereba. es zrda ZiriTadad gamowveulia 
mzis radiaciis zemoqmedebiT haeris calkeul 
damaWuWyianeblebze, maT Soris azotis Jangeulebze, 
romlebsac Seicavs emisiebi dedamiwis zedapiridan 
da Sigawvis Zravebis gamonabolqvebi, agreTve CH4 da 
CO-s  koncentraciebis zrdiT, romlebic xels 
uwyobs ozonis warmoqmnas.    

amrigad, pirdapiri gagebiT, stratosferoSi 
ozonis Sris Sesusteba ar warmoadgens globaluri 
daTbobis Sedegs, aramed igi dakavSirebulia im 
qimiuri naerTebis zemoqmedebasTan, romlebic am 
process iwvevs `globaluri daTbobis potencialis” 
maRali mniSvnelobis gamo. aseve troposferoSi 
ozonis koncentraciis zrda Sedegia atmosferos 
miwispira fenebis anTropogenuli daWuWyianebisa, 
xolo koncentraciis es zrda, Tavis mxriv, 
aZlierebs saTburis efeqts.  
 
 
2.9. wina saukunis mixedviT klimatis cvlileba 

saqarTveloSi 
2.9.1. saqarTveloSi klimatis Seswavlis 

istoriidan 
 

1844 wels TbilisSi regularuli meteorolo-
giuri dakvirvebis dawyebis Semdeg, 1848 da 1857 
wlebSi gamoica pirveli naSromebi Tbilisis 
klimatis Sesaxeb. XIX saukunis dasasrulisTvis 
saqarTvelos teritoriaze ukve moqmedebda 90 
meteosadguri, xolo Tbilisis geofizikuri 
observatoria (Tgo) warmoadgenda sakvanZo 
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samecniero dawesebulebas kavkasiis regionSi 
warmoebuli magnitur-meteorologiuri dakvirve-
bebis warmoebisa da maTi Sedegebis analizis 
dargSi. miRebuli masalebis safuZlelze 1912 wels 
i. figurovskis mier Sedgenil iqna saqarTvelos 
klimatis pirveli mecnieruli gamokvleva. pirveli 
msoflio omis dros da samoqalaqo dapirispirebis 
Semdeg wlebSi meteorologiuri sadgurebis 
umetesobam Sewyvita funqcionireba, rac 1920-iani 
wlebis meore naxevramde gagrZelda. 

1930 wels Tgo-s bazaze Camoyalibda 
hidrometeorologiis saxelmwifo komiteti, romlis 
xelmZRvanelobiT daiwyo sadamkvirveblo qselis 
aRdgena da gafarToeba. qselis muSaoba ar 
Seferxebula meore msoflio omis dros, ramac 
uzrunvelyo klimatur elementebze dakvirvebis 
uwyveti rigebis Seqmna saqarTvelos teritoriis 
did nawilze. 1960-iani wlebisTvis saqarTvelos 
klimatis kvlevebi mimdinareobda geografiisa da 
hidrometeorologiis institutebSi. Sedegad, 1961 
wels m. korZaxias avtorobiT gamoica pirveli 
fundamenturi monografia `saqarTvelos hava”, xolo 
1971 wels - koleqtiuri naSromi `saqarTvelos 
klimati da klimaturi resursebi”. amave periodSi 
akad. T. daviTaias xelmZRvanelobiT daiwyo kvlevebi 
saqarTveloSi klimatis cvlilebis sakiTxebze. 

1980-iani wlebisTvis qveynis sadamkvirveblo 
qselSi Sedioda 250-mde meteosadguri da saguSago, 
Tumca 1991 wlidan maT umetesobaze dakvirvebebi 
Sewyda. qselis nawilobrivi aRdgena daiwyo 2000 
wlidan da amJamad aerTianebs 15 meteosadgurs. 1990 
wlamde qselSi meteosadgurebis simravlem 
ganapiroba rTuli reliefis mqone saqarTvelos 
teritoriaze klimatis detaluri Seswavlis 
SesaZlebloba. 1960_1990 ww. periodSi i. cucqiriZis, 
g. WiraqaZis, v. gigineiSvilis, S. javaxiSvilis, l. 
papinaSvilis, d. mumlaZis, v. gaguas, e. suxiSvilis 



109 
  

da sxva mecnierTa avtorobiT gamoica bevri 
samecniero naSromi, romlebSic gaSuqebulia 
saqarTvelos klimatisa da misi cvalebadobis 
calkeuli sakiTxebi. 

 
 

2.9.2. saqarTvelos pirveli, meore da mesame 
erovnuli Setyobinebebi gaeros klimatis 

cvlilebis   CarCokonvenciisaTvis 
 
saqarTvelos klimatze 1970-iani wlebidan 

dawyebuli globaluri daTbobis zemoqmedebis 
pirveli masStaburi Sefaseba mocemulia gaeros 
klimatis cvlilebis CarCo konvenciaze 
saqarTvelos pirvel erovnul SetyobinebaSi (1999). 
 miRebuli Sedegebis Tanaxmad, 1906_1995 ww. 
periodSi dasavleT saqarTvelos umetes regionebSi 
adgili hqonda saSualo wliuri temperaturis 
daklebas 0,1_0,30C farglebSi, xolo aRmosavleT 
saqarTveloSi mis matebas 0,5_0,70C SualedSi (nax. 
2.9.1). rac Seexeba atmosferul naleqebs, 1937_1990 ww. 
periodSi saqarTvelos TiTqmis mTel teritoriaze 
aRiniSna naleqTa wliuri jamebis Semcireba 5_10% 
intervalSi (nax. 2.9.2). 
 2006_2009 ww. periodSi saqarTveloSi 
momzadda meore erovnuli Setyobineba, romelSic 
bolo naxevari saukunis manZilze klimatis 
cvlileba detalurad ganxilul iqna saqarTvelos 
sam SerCeul regionSi_Savi zRvis sanapiro zonaSi, 
qvemo svaneTsa da dedofliswyaros raionSi. 
gansxvavebiT pirveli erovnuli Setyobinebisagan, 
meore Setyobinebis farglebSi didi britaneTis  
hadleis kvleviT centrSi, damuSavebuli klimatis 
regionuri modelebis gamoyenebiT, saqarTvelos 
calkeuli regionisaTvis Catarda 2100 wlamde 
klimatis cvlilebis prognozi, SerCeuli 
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regionisaTvis Sefasda klimatis cvlilebis mimarT 
mowyvladoba da konkretuli saproeqto winada-
debebis saxiT SemuSavda Sesabamisi saadaptacio 
RonisZiebebi. qveynis energetikis seqtorisTvis 
damuSavda klimatis cvlilebis Semarbilebeli 
politika da RonisZiebebi, romlebic ZiriTadad 
iTvaliswinebs ganaxlebadi energoresursebis 
aTvisebas. 

 
nax. 2.9.1. saSualo wliuri temperaturis cvlileba 

saqarTveloSi 1906_1995 ww.     periodSi ([8]) 
 

aRniSnulma samuSaoebma Tavisi gagrZeleba pova 
saqarTelos mesame erovnul SetyobinebaSi, romelic 
momzadda 2012-2015 ww periodSi. am naSromSi 
detalurad iqna Seswavlili klimatis cvlilebis 
Taviseburebani aWaris, zemo svaneTisa da mTlianad 

 
8 saqarTvelos pirveli erovnuli Setyobineba gaeros 
klimatis cvlilebis CarCo    konvenciaze. Tb., 1999, gv. 
75 
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nax. 2.9.2.  naleqTa wliuri jamebis cvlileba 
1937_1963 da 1964_1990 ww. periodebs Soris ([8]) 

 
kaxeTis regionisaTvis. am TaviseburebaTa 
gaTvaliswinebiT SemuSavda 30-mde saproeqto 
winadadeba, romelic mimarTulia mdinareTa mier 
napirebis eroziasTan, savargulebis degradaciasTan 
da gaudabnoebasTan sabrZolvelad. 

2012-2015 wlebSi mesame erovnuli Setyobinebis 
farglebSi saqarTvelos teritoriaze klimatis 
cvlilebis mimdinare suraTi dazustda 1986-2010 ww. 
monacemebiT, romelTa Sedegad miRebul iqna bolo 
naxevari saukunis manZilze klimatis cvlilebis 
SedarebiT sruli suraTi (nax.  2.9.3 da 2.9.5.)  
 1990-2010 ww. periodis klimaturi monacemebis 
damatebam   garkveuli   cvlilebebi    Seitana 
8 saqarTvelos pirveli erovnuli Setyobineba gaeros 
klimatis cvlilebis CarCo    konvenciaze. Tb., 1999, gv. 
78 
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 saqarTvelos teritoriaze bolo 50 wlis manZilze 
klimatis cvlilebaSi. kerZod, saSualo wliuri 
temperatura mimdinare 50 wlis ganmavlobaSi (1961-
2010 ww.) saqarTvelos mTel teritoriaze mxolod 
matebis tendencias avlenda. 1961-1985 ww. da 1986-2010 
ww. periodebs Soris temperaturam yvelaze metad 
dedofliswyaros teritoriaze moimata (0.70C). am 
periodSi maqsimalurma nazrdma dasavleT 
saqarTveloSi 0.60C Seadgina (foTi). daTbobis 
SedarebiT naklebi, magram mniSvnelovani tendencia 
gamovlinda mcxeTa-TianeTsa da kaxeTSi (nax. 2.9.3.). 
 
 

 
nax. 2.9.3. temperaturis saSualo wliuri 

mniSvnelobebis cvlileba 1961-1985ww. da 
    1986-2010 ww. PperiodebsSoris ([25]) 

 
25klimatis cvlilebis Sesaxeb saqarTvelos mesame 
erovnuli Setyobineba. Tb., 2015 gv. 122-124 
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miuxedavad imisa,  rom dakvirvebis or periods                                                                                                                                                                                                                                                                                                                                 
Soris ufro intensiuri daTboba aRmosavleT 
saqarTveloSi mimdinareobda, dasavleT 
saqarTveloSi saSualo wliuri temperatura isev 
ufro maRali darCa, vidre aRmosavleTSi. 

haeris saSualo wliuri temperaturis 
prognozirebuli cvlilebis rukebi 2050 da 2100 
wlamde mocemulia nax. 2.9.4. 

 
 
 
 

 
a) 

 
 
 
 

 
 

b) 
 
 
 
 
 
 

 
 
  nax. 2.9.4. temperaturis saSualo wliuri 

mniSvnelobebis cvlileba a) 1986-2010 ww. 2021-
2050 ww. da b)1 986-2010 ww. _ 2071-2100 ww. 
periodebs Soris [(25]) 

 

25klimatis cvlilebis Sesaxeb saqarTvelos mesame 
erovnuli Setyobineba. Tb., 2015 gv. 122-123 
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rac Seexeba atmosferul naleqebs, bolo 
naxevari saukunis manZilze, maT cvlilebaSi 
TiTqmis igive tendencia gamovlinda, rac aRniSnuli 
iyo pirvel erovnul SetyobinebaSi: naleqebis 
wliurma jamma or perids Soris (1986-2010 ww. da 
1961-1985 ww.) yvelaze metad svaneTis 
dabalmTianzonebsa da aWaris mTianeTSi moimata 
(14%-mde). sagrZnoblad moimata agreTve foTsa da 
imereTis mTianeTSi (10%-mde). zogadad dasavleT 
saqarTveloSi, ramdenime gamonaklisis garda 
naleqebma moimata, aRmosavleTSi ki daiklo (nax. 
2.9.5).naleqebis zrdis mdgradi trendebi ZiriTadad 

 

 
nax. 2.9.5. naleqTa wliuri jamebis cvlileba 1961-
1985 ww. da 1986-2010 ww. periodebs Soris ([25]) 
 

25klimatis cvlilebis Sesaxeb saqarTvelos mesame 
erovnuli Setyobineba. Tb., 2015, gv. 123-124 
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fiqsirdeba dasavleT saqarTveloSi, gansakuTrebiT 
ki mis mTian zonebSi. 

rac Seexeba klimatis cvlilebis prognozebs 
2050 wlamde gamoTvlebiT miRebul iqna saqarTvelos 
umetes regionebSi temperaturis mateba 1,5 0C-mde da 
naleqebis momateba  5%-mde, xolo 2100 wlamde 
temperaturis mateba 3-40C-mde naleqebis SemcirebiT 
10%-mde nax. 2.9.6. 

 
 
a) 
 
 
 
 
 
 
 
 
 
 
 
b) 
 
 
 
 
 
 
 

nax. 2.9.6. naleqTa wliuri jamebis cvlileba a) 1986-
2010 ww._ 2021-2050 ww. da b)1 986-2010 ww. _ 2071-
2100 ww. periodebs Soris [(25]) 

 
25klimatis cvlilebis Sesaxeb saqarTvelos mesame 
erovnuli Setyobineba. Tb., 2015, gv. 124-125 
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imis gaTvaliswinebiT, rom IPCC bolo 
gamoTvlebis Tanaxmad globaluri klimaturi 
sistemis mdgradobis SenarCuneba SesaZlebeli iqneba 
globaluri temperaturis mxolod 2 0C –mde matebis 
SenarCunebis SemTxvevaSi, amJamad klimatis 
cvlilebis konvencia farTomasStabur samuSaoebs 
awarmoebs didi qalaqebis teritoriidan 2020 
wlamde saTburis gazebis emisiis sul mcire 20%-iT 
Sesamcireblad (e.w. `merebis SeTanxmeba~). 

 
 

2.9.3.  saqarTveloSi klimatis cvlilebis 
prognozi 2100 wlamde 

 
saqarTvelos pirveli erovnuli Setyobinebis 

momzadebisas (1997_1999) hadleis centrSi jer ar iyo 
damuSavebuli 2100 wlamde klimatis cvlilebis 
regionuli modelebi. amitom am SetyobinebaSi 
sxvadasxva sistemis (soflis meurneoba, wylis 
resursebi, bunebrivi ekosistemebi) samomavlo 
mowyvladobis Sesafaseblad xsenebul centrSi 2050 
wlisTvis damuSavebuli temperaturis mosalodneli 
cvlilebis  globaluri rukidan aRebul iqna 
kavkasiis regionisaTvis miRebuli daTbobis 
saSualo wliuri mniSvneloba 1,50C. Sesabamisad, am 
periodSi yvela SefasebaSi prognozirebuli 
temperaturis namatisaTvis saSualod, aRebuli iyo 
1_20C.  

meore erovnuli Setyobinebis momzadebis 
droisTvis hadleis centrSi, rogorc msoflioSi 
klimatis cvlilebis kvlevis erT-erT wamyvan 
organizaciaSi, romelic samecniero xelmZRvanelo-
bas uwevs sxvadasxva qveyanaSi warmoebul 
samuSaoebs, ukve damuSavda klimatis ramdenime 
aTeuli regionuli modeli, romlebic 
SesaZleblobas iZleva 2100 wlamde sxvadasxva 
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sizustiT prognozirebul iqnes haeris 
temperaturis, naleqTa jamebis, fardobiTi 
sinotivisa da qaris siCqaris mosalodneli 
cvlileba rogorc wliuri saSualosaTvis, ise 
sezonis mixedviT.  
 modelebis garCevis unarianoba icvleba 600-
dan 25 km-mde. meore erovnuli Setyobinebis 
momzadebis procesSi PRECIS da MAGICC/SCENGEN 
programuli paketis 17 modelis gamoyenebiT essa A2 
scenarisTvis Catarebuli gamoTvlebis 
gasaSualoebiT saqarTvelos ori ZiriTadi 
klimaturi olqisaTvis miRebul iqna cxrilSi 
mocemuli saprognozo monacemebi (cxr. 2.9.1).  

am cxrilidan Cans, rom saqarTvelos orive 
regionSi saSualo wliuri temperaturis 3_40C-iT 
matebas Tan sdevs naleqebis daaxloebiT 10%-iani 
kleba. procesebi gansakuTrebiT mwvave xasiaTs 
iRebs zafxulSi, rodesac temperaturis nazardisa 
da naleqebis klebis tendenciac gacilebiT metia, 
vidre sxva sezonSi. temperaturis aRniSnuli 
sididiT momateba dasavleT saqarTvelos dablobi 
raionebis klimats gadaiyvans xmelTaSua zRvis 
auzisTvis damaxasiaTebel subtropikul klimatSi 
18_190C saSualo wliuri temperaturiT, xolo 
aRmosavleT saqarTvelos vakeebis klimats _ wina 
aziisTvis damaxasiaTebel mSrali subtropikebis 
klimatSi 15_170C saSualo wliuri temperaturiT. 

aqve aRsaniSnavia, rom moyvanili Sedegebi miRebulia 
globaluri socialur-ekonomikuri ganviTarebis 
yvelaze `pesimisturi” anu kacobriobisTvis yvelaze 
arasaxarbielo A2 scenarisTvis. gacilebiT 
optimisturi Sedegebi miiReba B1 scenarisTvis, 
romlis mixedviT 2100 wlisTvis gaTvlili 
temperaturis mosalodneli nazardebi msoflios  
sxvadasxva regionSi 2-jer naklebia A2 scenaris  
Sesabamis mniSvnelobebze. 
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cxrili 2.9.1. klimatis regionuli modelebis 
gamoyenebiT 2100 wlisTvis prognozirebuli 
temperaturisa da naleqebis scenarebi dasavleT da 
aRmosavleT saqarTveloSi 

 
dasavleT saqarTvelo 

 

gazafxu-
li 

zafxuli Semodgo-
ma 

zamTari wliuri 

klimaturi elementi 
T 

(
o
C) 

QQ 

(mm) 
T 

(
o
C) 

Q 

(mm) 
T 

(
o
C) 

Q 

(mm) 
T 

(
o
C) 

Q 

(mm) 
T 

(
o
C) 

Q (mm) 

sabaziso periodi 
7.9 281 18.5 348 9.7 391 -2.3 377 9.1 1197 

sxvaoba (%) 
4.8 -40 5.6 -88 3.4 -53 3.6 104 3.5 -70(-6) 

2100 w. 
12.5 241 24.1 280 13.1 338 1.3 481 12.6 1127 

 
aRmosavleT saqarTvelo 

 
gazafxu-

li 
zafxuli Semodgo-

ma 
zamTari wliuri 

klimaturi elementi 
T 

(
o
C) 

QQ 

(mm) 
T 

(
o
C) 

Q 

(mm) 
T 

(
o
C) 

Q 

(mm) 
T 

(
o
C) 

Q 

(mm) 
T 

(
o
C) 

Q (mm) 

sabaziso periodi 
9.3 158 20.5 170 11.6 126 1.0 85 11.3 570 

sxvaoba (%) 
4.6 -65 5.9 -72 4.1 -45 4.5 -29 4.1 -83 (-14) 

2100 w. 
13.9 93 26.4 98 15.7 81 5.5 56 15.4 487 
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sagulisxmoa, rom klimatis cvlilebis dargSi 
mimdinare kvlevebis masStabis gaTvaliswinebiT, 
axali modelebis Seqmnis Sedegad moxdeba zemoT 
moyvanili Sedegebis dazusteba, rac met 
garkveulobas Seitans 2100 wlamde saqarTvelos 
ekonomikisa da bunebrivi ekosistemebis 
mowyvladobis SefasebaSi. 

 
 

2.9.4. klimatis cvlileba SerCeul 
sapiloto regionebSi 

 
meore erovnul SetyobinebaSi SerCeuli sami 

e.w. `prioritetuli” regionisTvis damaxasiaTebel 
meteosadgurebze ganxilul iqna klimaturi 
elementebis cvlileba 1955_2005 ww. periodSi drois 
or Tanabar SualedSi saSualoebis  Sedarebis 
gziT. miRebuli Sedegebi moyvanilia 2.9.2 cxrilSi.  

cxrilSi moyvanili monacemebidan Cans, rom 
gasul saukuneSi 90-ian wlebamde dasavleT 
saqarTveloSi dafiqsirebuli mcire agrileba 1990-
iani wlebidan, globaluri daTbobis zegavleniT, 
Seicvala susti daTbobiT, romelic yvelaze 
umniSvnelo aRmoCnda zRvis sanapiro zonaSi (foTi), 
xolo SedarebiT SesamCnevi _ kavkasionis samxreT 
ferdobze (lentexi). arsebiTi daTboba gamovlinda 
aRmosavleT saqarTvelos aRmosavleT nawilSi 
(dedofliswyaro). daTbobasTan erTad samive 
regionSi gaizarda naleqTa wliuri jamebic. 
dasavleT saqarTveloSi sagrZnoblad moimata 
agreTve Ramis minimalurma temperaturam.  
 dasavleT saqarTveloSi naleqTa zrdis 
kvalobaze SesamCnevad gaizarda mdinareTa 
Camonadenic (cxr. 2.9.3). 
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cxrili 2.9.2. klimaturi elementebis cvlileba prioritetul regionebSi, 
1955_2005 ww.  

haeris 
saSualo 
wliuri 

temperature-
bis 

saSualoebi 
periodebis 
mixedviT 

 
naleqTa wliuri 

jamebis saSualoebi 
periodebis mixedviT 

(mm) 

 
temperaturis 
absoluturi 
minimumebis 
saSualo 

 
temperatu-

ris 
absoluturi 
maqsimumebis 
saSualo 

 
hTk 

I II II-I I II II-I 
II-I 
(%) 

I II II-I I II 
II-I 
(%) 

II-I  (%) 

Savi zRvis sanapiro zona (foTi) 

14.4 14.6 0.2 1837 2078 241 13 -13.0 -10.0 3.0 33.8 35.4 1.6 
+0.6 
(20%) 

qvemo svaneTi (lentexi) 

9.6 10.0 0.4 1256 1360 104 8 -14.5 -13.8 0.7 
34.
7 

35.2 0.5 
+0.6 
(28%) 

dedofliswyaros raioni (dedofliswyaro) 

10.6 11.2 0.6 586 622 36 6 -11.5 -11.5 0.0 32.7 35.8 2.1 
-0.2 

(_15%) 
periodebis aRniSvnebi:  I - (1955-1970);  II – (1990-2005)
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cxrili 2.9.3. ZiriTadi mdinareebis Camonadenis   
cvlileba SerCeul   regionebSi 1955-2005 ww. 

 
md. rionis Camonadenis matebam mniSvnelovani 

wvlili Seitana klimatis cvlilebis mimarT rionis 
deltis mowyvladobis gazrdaSi. mdinare 
gansakuTrebul safrTxes foTs uqmnis, radgan igi 
qalaqze 1,5_2,0 m-iT maRla miedineba da zRvis donis 
TandaTanobiTi aweva, yoveli Stormuli modenis 
dros, Sesabamisad zrdis foTis calkeuli 
raionebis datborvis saSiSroebas. kolxeTis 
dablobis dasavleTi nawilis yovelwliurad 5 mm-iT 
teqtonikuri dawevis Sedegad 1925 wlidan wylis 
donem rionis deltaSi sanapirosTan SedarebiT 0,7 
m-iT aiwia. imis gaTvaliswinebiT, rom bolo naxevari 
saukunis ganmavlobaSi Stormebis sixSire foTSi 
50_60%-iT gaizarda, klimatis mimdinare cvlileba 

regionis 
dasaxeleba 

ZiriTadi 
mdinare 

(hidrologiuri 
saguSago) 

saSualo 
wliuri 

Camonadeni 
gasaSua-
loebuli 
Sesabamis 
periodSi 
(m3/wm) 

cvli-
leba, 
m3/wm 
(%) 

I II 
Savi zRvis 
sanapiro 

zona 

rioni (zemo 
Wala-

didi/saqoCakiZe) 
410 513 

100 
(25) 

qvemo 
svaneTi 

cxeniswyali 
(rcxmeluri) 

61 87 26 (43) 

dedoflis-
wyaros 
raioni 

alazani (md. 
agriCais 

SesarTavidan 2 
km dabla) 

106.8 111.4 4.6 (4) 
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sakmaod did safrTxes uqmnis saqarTvelos am 
mTavar navsadgurs. es ki moiTxovs saTanado 
saadaptacio RonisZiebebis (napirdamcavi sainJinro 
nagebobebis Seqmna, napirebis xelovnuri gaZliereba 
Semotanili inertuli masalebiT, md. rionis 
Camonadenis gadamanawilebeli arxis gamtar-
unarianobis gazrda, safrTxeTa monitoringisa da 
winaswari gafrTxilebis sistemebis Seqmna da sxv.) 
droul ganxorcielebas. 

Savi zRvis sanapiro zonis meore mowyvlad 
raionSi (baTumi-adlias seqtorSi) zRvis donis 
awevisa da xmeleTis umniSvnelo dawevis Sedegad 
gasul saukuneSi zRvam sanapiro zolis mimarT 15_20 
sm-iT aiwia, ris gamoc napiris xazma adliaSi 250 
metriT gadaiwia xmeleTisaken da safrTxe Seuqmna 
baTumis aeroportis asafren biliks. myari nataniT 
kvebis Sewyvetis gamo, zRvis mier xmeleTis mitaceba 
arsebiTad gaizarda md. Woroxis deltaSi. zRvis 
donis aweva uaryofiT gavlenas axdens soxumis 
sanapiro zolSi citrusovanTa plantaciebze, 
agreTve qalaqis komunaluri seqtoris 
funqcionirebaze, Tumca bolo 20 wlis 
ganmavlobaSi monacemebi am procesebis Sesaxeb 
ucnobia.   

qvemo svaneTSi ganvlili naxevari saukunis 
manZilze uxvi naleqebis gaxSirebam da md. 
cxeniswylis Camonadenis mniSvnelovanma zrdam 
gamoiwvia mdinareTa napirebis eroziis gaZliereba 
da damewyrili teritoriebis farTobis arsebiTi 
mateba. am procesebs Tan mohyva sasoflo-sameurneo 
savargulebis dakargva, tyeebis calkeuli ubnebis 
ganadgureba, gzebis, xidebisa da sxva komunikaciebis 
ngreva, ramac bolo 20  wlis manZilze regionis 
bevr sofelSi gausaZlisi pirobebi Seqmna. Sedegad 
regionis mosaxleoba 1980 welTan SedarebiT 40%-iT 
Semcirda, gauaresda darCenili mosaxleobis 
jandacvis pirobebi. klimatis cvlilebis uaryofiT 
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SedegebTan sabrZolvelad qvemo svaneTSi 
aucilebelia mdinareTa napirsamagri samuSaoebis 
masStaburi Catareba, gzebis, xidebisa da 
infrastruqturis sxva elementebis mowesrigeba, 
mewyersaSiSi ubnebis xelovnuri gamagreba SerCeuli 
mcenareebis, mag., Txilis plantaciebis gaSenebiT.  

dedofliswyaros raioni, Savi zRvis sanapiro 
zolTan erTad, klimatis mimdinare cvlilebis 
mimarT yvelaze mowyvladi regioni aRmoCnda. es 
ganapiroba bunebrivi da anTropogenuli faqtorebis 
erTdroulma moqmedebam. bunebrivi faqtorebidan 
aRsaniSnavia haeris temperaturis sagrZnobi mateba, 
gvalvisa da Zlieri qaris gaxSireba, miwis 
nayofierebis Semcireba. anTropogenul faqtorebs 
miekuTvneba 1990-ian wlebSi qarsacavi zolebis 
gaCexva, sarwyavi sistemebis TiTqmis sruli 
ganadgureba, miwis fondis araswori menejmenti da 
saqonlis gadasareki trasebis gaswvriv saZovrebis 
degradacia, gadaWarbebuli Zovebis Sedegad. 
yovelive amis Sedegad raionSi mniSvnelovnad daeca 
niadagis nayofiereba, 2_3-jer Semcirda kulturebis 
mosavlianoba, mitovebuli aRmoCnda saxnav-saTesi 
miwebis 15%.  

 klimatis cvlilebis SedegebTan gasamkla-
veblad dedofliswyaros raionSi saWiroa mTeli 
rigi saadaptacio RonisZiebebis Catareba. maT Soris 
umTavresia: 

 qarsafari zolebis aRdgena da gafarToeba. am 
zolebis gaSeneba raionSi daiwyo 1930-ian wlebSi da 
1980-ian wlebSi maTi saerTo farTobi 1700 ha-s 
aRemateboda; 

 sarwyavi sistemebis aRdgena da modernizacia. 
1990 wlisTvis raionis teritoriaze moqmedebda 5 
sarwyavi sistema, romelic uzrunvelyofda 16200 ha 
farTobis morwyvas. mowinave teqnologiebis 
danergvis mizniT mizanSewonilia sarwyavi 
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sistemebis reabilitaciisTvis mzis energiis 
gamoyeneba, romlis resursebi am regionSi metad 
mdidaria. mzis energiaze momuSave ramdenime 
eleqtrosadgurs SesaZlebloba aqvs eleqtro-
energiiT uzrunvelyos satumbi sadgurebi Siraqisa 
da taribanas velebze wylis amosaqaCad md. 
alaznidan da dalis wyalsacavidan. zedapiruli 
rwyvis nacvlad raionSi momavalSi dasanergi iqneba 
wveTovani rwyvis sistemebi.  

 energetikuli tyis koromebis gaSeneba 
qarsafari zolebis ukanono Wrisgan dasacavad. 

mesame erovnul SetyobinebaSi prioritetul 
regionad SerCeuli iqna aWara. aRmoCnda, rom 
gavlili naxevari saukunis manZilze aWaris 
sanapiro zonaSi saSualo wliuri temperatura da 
naleqebi praqtikulad ar Secvlila, mTian zonaSi 
temperatura 0.50C-mdegaizarda da naleqebmac imata 
11-16 %-is farglebSi, xolo maRalmTian (alpur) 
zonaSi temperaturis umniSvnelo zrdis fonze 
(+0,20C) naleqebma sagrZnoblad daiklo (-15%). 
 

2.9.5. klimaturi elementebis cvlileba 
klimaturi olqebis sakvanZo 

meteosadgurebze 
 

1991 wlis Semdeg saqarTveloSi meteorologi-
uri dakvirvebebi grZeldeboda sadgurebis mxolod 
mcire nawilze. amitom 2006 wlisaTvis qveynis mTel 
teritoriaze klimaturi elementebis cvlilebis 
Sesafaseblad saWiro sadamkvirveblo monacemebi ar 
arsebobda. meore erovnul SetyobinebaSi es 
problema nawilobriv daZleul iqna sam SerCeul 
regionSi 3 maxasiaTebeli meteosadguris monacemTa 
gamoyenebiT. am Setyobinebis Sesrulebis Semdeg, 
globaluri daTbobis Sedegad, aRniSnul periodSi 
saqarTvelos klimatSi momxdari cvlilebebis ufro 
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sruli saxiT Sesafaseblad, damatebiT ganxilul 
iqna gasuli saukunis manZilze klimaturi 
elementebis cvalebadoba kidev 3 sadgurze (quTaisi, 
Tbilisi, axalqalaqi), romlebic saqarTvelos sami 
klimaturi olqis (dasavleT saqarTvelo, 
aRmosavleT saqarTvelo da samxreT saqarTvelo) 
centralur sadgurebs warmoadgens. 1951_1965 wlebSi 
qveynis teritoriaze moqmedi 36 meteosadguris 
sinqronuli dakvirvebis masalis analizis Sedegad 
dadgenil iqna, rom aRniSnuli 3 centraluri 
sadgurisTvis miRebuli Sedegebi 1,1_1,60C sizustiT 
SeiZleba gavrceldes saqarTvelos teritoriis 
daaxloebiT 40%-ze, romelzec cxovrobs qveynis 
mosaxleobis TiTqmis 90%.  

bolo 100 wlis manZilze haeris temperaturis 
cvalebadoba samive centralur sadgurze 
moyvanilia 2.9.7 naxazze.  

 
 
nax. 2.9.7. temperaturis 10-wliani saSualoebis 

gadaxrebi klimaturi olqebis sakvanZo 
sadgurebze 1906-2005 ww. periodSi 1901-1950 ww. 
saSualosTan mimarTebiT ([26)]  

26 beritaSvili b., kapanaZe n., CogovaZe i., globalur 
daTbobaze saqarTveloSi klimatis reagirebis Sefaseba.  
hidrometeorologiis instituti, Tb., 2010, gv. 61. 
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am naxazidan aSkarad Cans 1930-iani wlebidan 
temperaturis   matebis tendencia TbilisSi, xolo 
danarCen 2 sadgurze misi umniSvnelo Semcireba, rac 
quTaisSi 1990-iani wlebidan mkveTri daTbobiT 
Seicvala.  

Tbilissa da quTaisSi aRniSnul periodSi 
saSualo wliuri temperaturis nazardma 2005 
wlisTvis 1,00C Seadgina. 

wina saukunis 30-iani wlebidan centralur  
sadgurebze naleqTa cvalebadobis gacilebiT ufro 
rTuli xasiaTi gamovlinda (nax. 2.9.8). 

 
 

nax. 2.9.8. naleqTa jamebis 10-wliani saSualoebis   
gadaxrebi centralur sadgurebze 1936-2005 ww. 
periodSi 1961-1990 ww. saSualosTan mimarTebiT 
([26)] 

ganxiluli periodis or 30-wlian qveperiodad 
dayofis Sedegad dadgenil iqna, rom bolo qveperi- 
odSi pirvelTan SedarebiT TbilisSi naleqebma 
moimata 5%-iT, xolo quTaissa da axalqalaqSi, 

 
26 beritaSvili b., kapanaZe n., CogovaZe i., globalur 
daTbobaze saqarTveloSi klimatis reagirebis Sefaseba.  
hidrometeorologiis instituti, Tb., 2010, gv. 79. 
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Sesabamisad, daiklo 6 da 12%-iT. 2.9.7 da 2.9.8 
naxazebze   moyvanili   gadaxrebis temperaturisa  
da  naleqTa  jamebis saSualo wliur mniSvnelo-
bebSi gadasayvanad, cxrilSi 2.9.4  samive sakvanZo 
sadgurisTvis naCvenebia Sesabamisi sabaziso 
periodebis saSualo mniSvnelobebi. 
 
cxrili 2.9.4.  haeris saSualo wliuri temperatu-

risa da naleqTa wliuri jamebis saSualo 
mniSvnelobebi Sesabamis sabaziso periodebSi 

 

sadguri 
sabaziso 
periodi 

saS. wliuri 
temperatura 

T, 0C 

naleqTa 
wliuri 

jami Q, mm 

Tbilisi 
1901-1950 
1951-1990 

12.7 
13.3 

 
500 

quTaisi 
1901-1950 
1951-1990 

14.7 
14.7 

 
1426 

axalqalaqi 
1901-1950 
1951-1990 

5.0 
5.0 

 
553 

 
rac Seexeba Zlieri qarebis reJimis 

cvalebadobas, 1940-iani wlebis dasasrulidan 
TbilisSi qaris saSualo maqsimaluri siCqare 
Semcirda 7_10 m/wm-iT, xolo 1970-iani wlebidan 
quTaisSi _ 4 m/wm-iT. 
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2.10. saqarTvelos ekonomikisa da bunebrivi 
ekosistemebis klimatis cvlilebis mimarT 

mowyvladobis Sefaseba 
2.10.1. sistemis mowyvladoba da adaptaciis 

unari 
  

bunebaSi arsebuli yvela fizikuri Tu 
biologiuri sistema garkveul wonasworobaSi 
imyofeba Tavis garemosa da, kerZod, klimatur 
pirobebTan. wonasworobis darRvevisas sistema 
transformirdeba Secvlil garemosTan Sesagueblad 
an wyvets arsebobas. garemosTan wonasworobis 
sazomi sistemis mowyvladobaa, romelic 
warmoadgens sistemaze klimatis cvlilebis 
uaryofiTi Sedegebis, maT Soris klimatis 
cvalebadobisa da eqstremaluri movlenebis 
zemoqmedebis da maTTan gamklavebis SesaZleblobis 
xarisxs. igi aris sistemaze moqmedi klimatis 
cvlilebis xasiaTis, sididisa da siCqaris, am 
sistemis mgrZnobiarobisa da adaptaciis erToblivi 
funqcia. adaptaciaSi igulisxmeba sistemis 
SesaZlebloba, Seeguos klimatis cvlilebas, 
imisaTvis, rom Seamsubuqos potenciuri ziani, 
gamoiyenos arsebul SesaZleblobaTa upiratesoba an 
gaumklavdes mis Sedegebs. 
 magaliTis saxiT SeiZleba ganvixiloT 
klimatis cvlilebis mimarT tyeebis mowyvladobis 
sakiTxi. amJamad mimdinare klimatis cvlilebis 
pirobebSi, romelmac bolo naxevari saukunis 
ganmavlobaSi saqarTvelos teritoriaze gamoiwvia 
haeris saSualo wliuri temperaturis momateba 0.2-
0.6 o

C-iT, bunebrivi adaptaciis unaris wyalobiT 
CvenSi tyeebi jerjerobiT inarCuneben saukuneebis 
manZilze Camoyalibebul vertikalur zonalobas 
(Tu ar CavTvliT Zlieri anTropogenuli 
zemoqmedebis gavlenas). temperaturis cvlilebis 
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aRniSnuli diapazoni amJamad bunebrivi variaciis 
farglebSi imyofeba. mimdinare saukunis bolosTvis 
temperaturis 3-4 

o
C-iT prognozirebuli matebis 

pirobebSi saqarTvelos tyeebSi mosalodnelia 
sagrZnobi jiSobrivi transformacia, rac gamoiwvevs 
maTi mowyvladobis zrdas – temperaturis zrdisa 
da naleqTa Semcirebis gamo daiwyeba naklebad 
rezistentuli jiSebis daknineba da gadaSeneba, maTi 
Canacvleba sxva, axal pirobebTan ufro Seguebuli 
jiSebiT. am SemTxvevaSi tyeebis mowyvladobis 
Sesamcireblad da maTi adaptaciis unaris 
gasazrdelad, saWiro iqneba tyeebis menejmentis 
dargSi garkveuli zomebis miReba – tyeebis 
sanitaruli mdgomareobis gaumjobeseba (gawmenda 
zexmeli da lpobadi xeebisagan), Sesaferisi jiSis 
axali xeebis dargva da maTi movla, e.w. 
`derefnebis” mowyoba arsebuli jiSebis daTbobis 
kvalobaze vertikaluri gavrcelebis uzrunvel-
sayofad da sxva, metad Zvirad Rirebuli 
RonisZiebebis Catareba.  
 imis gaTvaliswinebiT, rom garemo pirobebis 
Secvlisas tyeebis, rogorc rTuli biologiuri 
sistemis reagirebis dro SeiZleba icvlebodes 
Tveebidan saukuneebamde, am RonisZiebaTa Catarebis 
dro, Sesabamisad, unda icvlebodes farTo 
diapazonSi. kerZod, saqarTvelos pirobebSi haeris 
temperaturis cvlilebis siCqare, Tanamedrove 
Sefasebebis Tanaxmad, Seadgens daaxloebiT +0,4o

C/10 

w, da - 8 mm/10w, rasac Seesabameba konkretuli 
izoTermis saSualo wliuri mniSvnelobis aweva 100 
m-iT yovel 15 weliwadSi. temperaturis 
mosalodneli cvlilebis aseTi didi siCqare maRal 
moTxovnebs uyenebs tyeebSi saadaptacio 
RonisZiebebis Catarebis operatiulobas. usistemo 
Wra da tyeebis mouvleloba zrdis maT 
mowyvladobis xarisxs. 
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 kidev erT magaliTad SeiZleba dasaxeldes 
saZovrebi, romlebic faqtobrivad bunebriv 
ekosistemas warmoadgens da maT, iseve rogorc 
tyeebs, adamiani Tavisi miznisaTvis iyenebs. 
aRmosavleT saqarTvelos raionebSi (dedofliswya-
ros raioni, qvemo qarTli) klimatis mosalodneli 
cvlileba gamoiwvevs landSaftebis aridizacias, 
saZovrebze amJamad arsebuli stepis mcenareulobis 
degradacias da mis xarjze naklebad produqtiuli 
naxevradudabnoebis mcenareulobis gabatonebas. 
klimatis cvlilebis mimarT am raionebSi saZovrebis 
mowyvladobis Sesamcireblad qmediT RonisZiebebs 
warmoadgens saZovrebis rwyvis organizeba da 
qarsafari zolebis gaSeneba, romlebic xels uSlis 
niadagis gamoSrobas da miwis qarismier erozias. 
tyeebis analogiurad, saZovrebis masiuri gadaxvna 
qarsacavi zolebisa da sarwyavi sistemebis mowyobis 
gareSe gamoiwvevs am teritoriebis klimatis 
cvlilebis mimarT mowyvladobis mkveTr zrdas. 
 rac Seexeba anTropogenul sistemebs, 
romelTa erT-erT magaliTad SeiZleba ekonomikis 
calkeuli dargebi ganvixiloT, maTi mowyvladoba 
klimatis cvlilebis mimarT, upirveles yovlisa, 
ganpirobebulia im bunebrivi sistemis 
mowyvladobiT, romlis bazazedac funqcionirebs 
esa Tu is dargi (soflis meurneobis qvedargebi, 
metyeveoba, hidroenergetika, meTevzeoba da sxv.). 
Tumca, amave dros, ekonomikis zogierTi dargi ar 
aris uSualod dakavSirebuli romelime bunebriv 
ekosistemasTan da, qveynis ekonomikis sxvadasxva 
dargebTan kavSirSi, damokidebulia mxolod 
calkeul meteorologiur elementebze (transporti, 
komunaluri meurneoba, mSenebloba, jandacva, 
narCenebis marTva). Aarsebobs iseTi dargebic, mag. 
sanapiro zonis infrastruqtura da turizmi, 
romelTa mowyvladoba uSualodaa dakavSirebuli 
rogorc bunebrivi sistemebis mowyvladobasTan, ise 
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calkeul meteorologiur elementebTan da agreTve 
ekonomikis ganviTarebis saerTo donesTan.  

 

2.10.2. klimatis cvlilebis mimarT saqarTvelos 

regionebis mowyvladobis Sefaseba 

 
gansxvavebul fizikur-geografiul pirobebSi 

myofi saqarTvelos sxvadasxva regioni 
gansxvavebulad reagirebs klimatis mimdinare 
cvlilebaze da, Sesabamisad, maTi mowyvladobis 
xarisxic sxvadasxvagvaria. 2100 wlamde klimatis 
prognozirebuli cvlilebis pirobebSi saqarTvelos 
regionebis mowyvladobis Sefasebas safuZvlad 
daedo, qveynis meore erovnul SetyobinebaSi, sami 
SerCeuli regionis mowyvladobis detaluri 
analizi. 

kerZod, Savi zRvis sanapiro zonisTvis 
mowyvladobis indikatorebad aRebul iqna zRvis 
donis aweva, Stormuli modenebis sixSirisa da 
simZlavris mateba, mdinareTa deltebSi myari 
natanis dagroveba da zRvis zedapiruli 
temperaturis cvlileba. 

wina saukuneSi am indikatorebis cvalebadobis 
analizis Sedegad dadgenil iqna, rom sanapiro 
zonaSi yvelaze mowyvladi ubani md. rionis deltaa, 
razec zemoT ukve iyo laparaki. 

qvemo svaneTis indikatorebad SerCeul iqna 
uxvi naleqebis raodenobis zrda, md. cxeniswyalze 
wyalmovardnebis ganmeoradobis mateba, mewyris 
raodenobis mateba da gvalviani periodis xangrZli-
vobis zrda, agreTve demografiuli situaciis 
gauareseba. 

dedofliswyaros raionSi bunebrivi faqtorebi-
dan gamoyofil iqna gvalvebis sixSirisa da 
xangrZlivobis mateba, Zlieri qarebis ganmeoradobis 
zrda, xolo anTropogenuli faqtorebidan _ 
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qarsacavi zolebis gaCexva, sarwyavi sistemebis 
moSla, miwis fondis araswori gamoyeneba, rasac 
mohyva niadagis nayofierebis Semcireba da 
mitovebuli miwebis farTobis zrda. 

aRniSnuli sami regionisaTvis miRebul 
Sedegebze dayrdnobiT, bolo aTwleulebSi 
saqarTvelos sxvadasxva regionSi dafiqsirebuli 
amindis eqstremaluri movlenebisa da maTgan 
miyenebuli zaralis Sesaxeb farTod gavrcelebuli 
informaciis gaTvaliswinebiT, Catarda 2100 
wlisTvis klimatis mosalodneli cvlilebis mimarT 
saqarTvelos regionebis mowyvladobis saeqsperto 
Sefaseba nax. 2.10.1. 

 
nax. 2.10.1.  saqarTvelos teritoriaze 2100 wlisTvis 

klimatis mosalodneli cvlilebis mimarT 
mowyvladobis ganawilebis savaraudo sqema ([26]) 

26 beritaSvili b. kapanaZe n. CogovaZe i., globalur 
daTbobaze saqarTveloSi klimatis reagirebis Sefaseba.  
hidrometeorologiis instituti, Tb., 2010, gv. 129. 
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am naxazze gamoyofili yvelaze maRali 
mowyvladobis regionebidan Savi zRvis sanapiro 
zonaSi (I) ZiriTad klimatur riskebad 
(riski_fizikurad gansazRvruli amindis saSiSi 
movlenisa da misi zemoqmedebis qveS myofi sistemis 
Tvisebebis, mag., mgZnobiarobis an mowyvladobis 
urTierTqmedebis Sedegia) miiCneva globaluri 
temperaturis matebiT gamowveuli zRvis donis aweva 
da uxvi naleqebiT gamowveuli wyaldidobebi. aWaris 
regionsa da qvemo svaneTSi (II) mTavari klimaturi  
riskebi (wyalmovardna, mewyeri, Rvarcofi, miwis 
erozia) dakavSirebulia uxv naleqebTan. zemo 
svaneTsa da aRmosavleT saqarTvelos maRalmTian 
zonaSi (III) temperaturis matebasTan dakavSirebul 
riskebad miiCneva myinvarebis degradaciada 
mdinareTa Camonadenis cvlileba, Tovlis safaris 
Semcireba, agreTve uxvi naleqebiT gamowveuli 
wyalmovardnebi. dedofliswyaros raionsa da qvemo 
qarTlSi (IV) mTavari riskebidan gamoiyofa 
temperaturis zrdiTa da naleqTa SemcirebiT 
ganpirobebuli gvalvebis gaxSireba, miwis erozia da 
degradacia, biomravalferovnebis gaRaribeba. 
hereTSi (V) uxv naleqebs ukavSirdeba 
wyalmovardnebi da Rvarcofebi, agreTve dablobi 
teritoriis datborva-daWaobeba. 

saSualo da susti mowyvladobis regionebSic 
ZiriTadi klimaturi riskebi dakavSirebulia 
temperaturis zrdiT da uxvi naleqebiT gamowveul 
movlenebTan _ wyalmovardnebTan, miwis degrada-
ciasa da gvalvis   gaZlierebasTan, romlebis-ganac 
yvelaze metad zaraldeba soflis meurneoba, 
metyeveoba da sayofacxovrebo seqtori, agreTve 
hidroenergetika da turistul-rekreaciuli 
seqtori. 
 klimatis mosalodneli cvlilebis mimarT 
regionebis mowyvladobis ganmapirobebeli ZiriTadi 
klimaturi faqtorebia temperaturis zrda da 
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naleqTa cvlileba rogorc uxvi naleqebis 
gaZlierebis, ise maTi wliuri jamebis Semcirebis 
mimarTulebiT. Sesabamisi saadaptacio RonisZiebebi 
saqarTvelos yvela regionisaTvis ganxilulia 
specialuri kursis farglebSi. rac Seexeba 
ekonomikis mowyvlad dargebs, aq gacilebiT metia 
mravalferovneba da igi moicavs saqarTvelos 
ekonomikis TiTqmis yvela seqtors, garda 
industriuli procesebisa, Tumca mrewvelobis 
zogierTi dargi, magaliTad, gadamamuSavebeli 
mrewveloba, romelic dakavSirebulia soflis 
meurneobasTan, mainc mowyvladia iseTi klimaturi 
riskebis mimarT, rogoricaa gvalva da wyaldidoba. 
 

 
2.10.3.  klimaturi parametrebis mimarT 

ekonomikisa da bunebrivi ekosistemebis 
mgrZnobiarobis Sefaseba 

 
saqarTvelos meore erovnul SetyobinebaSi 

SerCeul sam sapiloto regionSi klimaturi 
elementebis cvlilebasTan erTad detalurad iqna 
ganxiluli am regionebSi ekonomikis wamyvani 
dargebis mgrZnobiaroba da mowyvladoba klimatis 
cvlilebis mimarT. miRebul Sedegebze dayrdnobiT, 
agreTve literaturaSi arsebuli monacemebisa da 
masmediaSi gamoqveynebuli informaciis gamoyenebiT 
SesaZlebeli gaxda pirvel miaxloebaSi 
saqarTvelos ekonomikis ZiriTadi moqmedi dargebis 
klimaturi parametrebis (elementebisa da riskebis) 
mimarT mgrZnobiarobis saeqsperto Sefaseba.  qvemoT 
Cven SemovifarglebiT  calkeuli dargebis 
mgrZnobiarobisa da mowyvladobis ganzogadebuli 
SefasebebiT, romlebic pirvel miaxloebaSi 
SeiZleba gavrceldes saqarTvelos Sesabamis 
teritoriebze. 
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*soflis meurneoba 
saqarTvelos ekonomikaSi soflis meurneobis 

wamyvani rolis gaTvaliswinebiT mizanSewonilia 
ekonomikis am dargis mTavar qvedargebad warmoCena, 
radganac TiToeul maTgans seriozuli roli 
miuZRvis ama Tu im regionis mdgrad ganviTarebaSi.  

memarcvleoba ZiriTadad moicavs xorblis 
(aRmosavleT saqarTvelo) da simindis (dasavleT 
saqarTvelo) warmoebas. arsebuli masalebis da 
kvlevebis gaTvaliswinebiT haeris temperaturuli 
maCveneblebidan memarcvleoba yvelaze naklebad 
mgrZnobiare unda iyos minimaluri temperaturis 
mimarT, radgan am kulturebis umetesi nawili 
viTardeba gazafxulsa da zafxulSi, da ZiriTadi 
zarali am meteoelementisagan SeiZleba miadges 
saSemodgomo xorbals civi da uTovlo zamTris 
pirobebSi. aRniSnuli kulturebi maqsimalurad 
mgrZnobiareni unda iyvnen atmosferul naleqTa 
cvalebadobis mimarT, niadagis tenianobis da 
gvalvis mimarT, romelTagan bolo ori parametri 
pirvelis warmoebulad SeiZleba CaiTvalos.  

analogiuri TvalsazrisiT mevenaxeoba 
naklebad mgrZnobiared miiCneva haeris maqsimaluri 
da minimalur temperaturis mimarT, radgan 
maqsimaluri temperaturis moqmedeba vazze 
zafxulis periodSi vegetaciis mTel sezonTan 
mimarTebaSi SedarebiT xanmoklea, xolo minimaluri 
temperaturis zegavlena zamTris periodSi 
ZiriTadad aRiniSneba – 200C –ze dabal tem-
peraturul diapazonSi, rac saqarTvelos 
mevenaxeobis raionebisTvis iSviaT movlenas 
warmoadgens. am raionebSi naleqTa wliuri jamebis 
mravalwliur WrilSi sakmaod didi amplitudis 
gaTvaliswinebiT mevenaxeoba maqsimalurad 
mgrZnobiared ganixileba sezonur naleqTa 
cvalebadobis, niadagis tenianobis, gvalvisa da 
setyvisadmi. vazis mosavlianobis mzis naTebis 
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xangrZlivobaze sagrZnobi damokidebulebis 
mxedvelobaSi miRebiT, saSualo baliT iqna 
Sefasebuli qvedargis mgrZnobiaroba Rrublianobis 
mimarT.  

ganxiluli ori qvedargis saSualo 
mgrZnobiaroba uxvi naleqebis mimarT SeiZleba 
argumentirebuli iqnas imiT, rom saqarTvelos 
mTagoriani reliefis pirobebSi uxvi naleqebis 
umetesi nawili sakmaod swrafad transformirdeba 
mdinareul Camonadenad da mxolod calkeul 
teritoriebze SesaZlebelia savargulebis 
xangrZlivi datborva da am mizeziT mosavlis 
dakargva (ZiriTadad kolxeTis dablobis pirobebSi). 
igive SeiZleba iTqvas Tovlis safarzec, romelic 
dabali temperaturebis pirobebSi mniSvnelovan 
rols asrulebs kulturebis (simindis gamoklebiT)  
wayinvisgan dacvaSi.  

mgrZnobiarobis indikatorebad am qvedargSi 
SeiZleba gamodges calkeuli kulturebis/jiSebis 
mosavlianoba (miRebuli mosavali 1 ha-ze 
gadaangariSebiT), agreTve maTi xarisxi 
(kaloriuloba, cilebis Tu Saqris Semcveloba 1 kg 
produqciaSi) da sxv. klimatur parametrebTan am 
indikatorebis raodenobrivi saxiT kavSiris 
dasadgenad saWiroa maT Soris korelaciuri 
kavSirebis dadgena konkretul fizikur-geografiul 
pirobebSi miRebuli faqtobrivi dakvirvebebis 
safuZvelze. 

mecitruseobis qvedargi, romelisTvisac 
xelsayreli klimati xmelTaSua zRvis 
subtropikuli zonaa, maqsimalurad mgrZnobiared 
SeiZleba iyos ganxiluli moyinvisadmi, radgan 
saqarTvelos Savi zRvis sanapiro am zonis 
ukidures Crdilo – aRmosavleTi nawilia da 
temperatura aq xSirad ecema -60C–ze dabla. rac 
Seexeba naleqTa siuxves (1200 – 1500 mm/w) am zonaSi 
es dargi saSualod mgrZnobiarea atmosferul na-
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leqebTan dakavSirebuli parametrebis, maT Soris 
niadagis tenianobisa da gvalvisadmi. mecitruseobis 
susti mgrZnobiaroba uxvi naleqebisa da 
wyaldidobis mimarT SeiZleba aixsnas Savi zRvispi-
reTis Crdilo da samxreTi seqtorebis mTagoriani 
reliefiT, romelic dominirebs am kulturebis 
gavrcelebis arealSi.  

meCaieoba wina saukunis 90-ian wlebamde 
warmoadgenda saqarTvelos ekonomikis erT-erT 
wamyvan qvedargs. ssrk daSlis Semdeg dargi 
mniSvnelovnad dakninda, magram dasavleT sa-
qarTveloSi misi ganviTarebisTvis xelSemwyobi 
pirobebis gaTvaliswinebiT mosalodnelia 
momavalSi misi xelaxali gaZliereba. meCaieobis gan-
viTarebis agroklimatur TaviseburebaTa mxedve-
lobaSi miRebiT dargis maqsimaluri mgrZnobiaroba 
miewera haeris saSualo temperaturasa da niadagis 
tenianobas, saSualo – haeris maqsimalur 
temperaturas, naleqTa saSualo raodenobasa da maT 
cvalebadobas, agreTve gvalvas, xolo susti – uxv 
naleqebs, haeris sinotivesa da qars, agreTve 
setyvasa da Tovls. am CamonaTvalidan pirveli 
elementis mimarT mgrZnobiaroba kvlav mTagoriani 
reliefis zemoT xsenebuli TaviseburebebiTaa 
ganpirobebuli, sinotive da qari dasavleT sa-
qarTvelos pirobebSi arsebiT gavlenas ar axdenen 
Cais kulturaze, xolo setyva da Tovliaq iSviaT 
movlenas warmoadgens.  

koleqtiuri meurneobebis daSlis Semdeg 
mecxoveleoba amJamad saqarTvelos soflis 
meurneobis erT-erTi wamyvani qvedargia. misi 
mgrZnobiaroba haeris temperaturuli maxasiaTe-
blebisa da atmosferul naleqTa, agreTve niadagis 
tenianobisadmi saSualosa da Zliers Soris 
meryeobs, radgan zemoT xsenebuli parametrebi 
ganapirobebs saZovrebis produqtiulobas. igive 
SeiZleba iTqvas gvalvazec. nakleb mgrZnobiared 
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mecxoveleoba SeiZleba CaiTvalos uxvi naleqebis, 
haeris sinotivisa, qarisa da Rrublianobis mimarT. 
Zlieri setyva zog SemTxvevaSi garkveul zarals 
iwvevs mecxoveleobaSi, gansakuTrebiT mecxvare-
obaSi, magram am zaralis epizoduri, sakmaod 
iSviaTi xasiaTis gamo qvedargis mgrZnobiaroba mis 
mimarT sustad iyo CaTvlili. mgrZnobiarobis 
indikatorebad am qvedargSi SeiZleba gamoyenebul 
iqnas produqtiuloba (miRebuli rZis/xorcis 
raodenoba 1 sul cxovelze gadaangariSebiT), 
produqciis xarisxi da sxv. 

soflis meurneobis seqtorSi ganxiluli 
qvedargebidan klimaturi elementebisadmi yvelaze 
naklebi mgrZnobiarobiT xasiaTdeba mefrinveleoba. 
wvril saojaxo meurneobebTan SedarebiT am dargSi 
produqciis didi nawili iwarmoeba mefrinveleobis 
msxvil sawarmoebSi, romelTa warmadoba, Sinaur 
frinvelTa fiziologiis gaTvaliswinebiT, 
mWidrodaa dakavSirebuli haeris maqsimalur 
temperaturasTan. dargi sakmaod mgrZnobiarea 
minimaluri temperaturis mimarTac, Tumca mef-
rinveleobis fabrikebSi xelovnuri klimatis sruli 
regulirebis pirobebSi es faqtorebic SeiZleba 
ugulebelyofil iqnas, magram energiis xarjis 
fasad, rac esaWiroeba haeris kondicirebasa da 
gaTbobas. 
 
*metyeveoba 

oficialuri monacemebiT, saqarTvelos 
teritoriis mesamedze meti tyiTaa dafaruli. 
klimaturi elementebidan tyis ekosistemebi sakmaod 
mgrZnobiarea haeris saSualo temperaturis 
cvlilebis, naleqTa saSualo wliuri raodenobis 
cvlilebisa da gvalvis mimarT, xolo naklebad 
mgrZnobiarea drois xanmokle periodSi uxvi 
naleqebis mimarT, iseve rogorc haeris sinotivisa 
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da sxva meteoparametrebis mimarT. klimaturi 
elementebidan da maTTan dakavSirebuli klimatis 
riskebidan tyis ekosistemebi yvelaze mgrZnobiared 
CavTvaleT gvalvisadmi, romelsac biologiur 
mavneblebTan erTad tyis ekosistemebisTvis 
sagrZnobi zaralis miyeneba SeuZlia, maT Soris 
tyis xanZrebis gaCenis TvalsazrisiTac. did zians 
ayenebs tyeebs mewyeric, romelsac mTagoriani 
reliefis pirobebSi SeuZlia tyis calkeuli 
farTobebis sruli ganadgureba. 

aqve aRsaniSnavia, rom metyeveobis, rogorc 
ekonomikis dargis mowyvladoba klimaturi 
parametrebisadmi didad ganisazRvreba tyis 
ekosistemebis jiSobrivi SemadgenlobiT, rac 
klimatur elementebTan erTad mniSvnelovnad 
ganapirobebs tyeebis xarisxs. mgrZnobiarobis 
indikatorebad am SemTxvevaSi SeiZleba gamodges 
tyis sixSire (xeebis raodenoba farTis erTeulze), 
xeebis simaRle, biomasis raodenoba da misi nazrdi 
farTis erTeulze, TiToeul ha-ze tyis maragis 
ekonomikuri Rirebuleba, jiSobrivi Semadgenloba, 
saSualo asaki, xeebis sicocxlis xangrZlivoba, 
daavadebaTa gavrceleba, klimaturi pirobebiT 
gamowveuli migraciis unari da sxv. 

 
 *wylis resursebis marTva 
wylis resursebi rigi meteorologiuri 

elementebis, da gansakuTrebiT atmosferuli 
naleqebis uSualo funqcias warmoadgens. amitom 
wylis resursebi Zlier mowyvladad SeiZleba 
CaiTvalos atmosferul naleqebTan dakavSirebuli 
yvela parametris mimarT, agreTve iseTi 
kompleqsuri movlenebis mimarT, rogoricaa gvalva 
da wyaldidoba. miwisqveSa wylebis rolis 
gaTvaliswinebiT wylis resursebi mgrZnobiared 
CaiTvala agreTve niadagis tenianobisa da haeris 
saSualo da maqsimaluri temperaturis mimarT, 
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romlebic ganapirobebs myinvarebis amJamad mimdinare 
ukandaxevas, xolo sxva parametrebisadmi naklebad, 
an aramgrZnobiared, Tumca mTagoriani reliefis 
pirobebSi Rvarcofs SeuZlia drois garkveul 
monakveTSi lokaluri masStabiT mniSvnelovani 
zegavlenis moxdena mdinaris auzSi resursebis 
ganawilebze (kalapotis deformacia, Caxergva da 
sxv.). 

wylis resursebis marTvis, rogorc ekonomikis 
dargis funqcionirebis efeqturoba ekonomikur da 
politikur faqtorebTan erTad didadaa 
ganpirobebuli klimaturi riskebiTac. TiToeuli 
saSualo da didi mdinaris auzSi Camonadenis 
damokidebuleba klimatur parametrebze fizikur-
geografiuli pirobebis zegavleniT individualuri 
TaviseburebebiT xasiaTdeba, rac saqarTvelos 
pirobebSi aZnelebs zogadi kanonzomierebis 
dadgenas. aRniSnuli problema rTuli amocanebis 
gadaWrasTanaa dakavSirebuli da calke gamokvlevis 
sagans Seadgens. 

 
 *hidroenergetika 
wina saukunis 80–ian wlebSi hidroenergetika 

uzrunvelyofda saqarTvelos energomoxmarebis 50 -
60%-s, xolo 90 –ian wlebSi – 70% -ze mets. wylis 
resursebTan am qvedargis uSualo kavSirisa da 
qveynis energetikaSi misi mniSvnelovani wvlilis 
gaTvalisiwnebiT mizanSewonilad CavTvaleT hidroe-
nergetikis klimatur parametrebze damokidebulebis 
calke gamoyofa. wylis reJimTan dakavSirebul iseT 
parametrebs, rogoricaa atmosferul naleqTa 
saSualo da maqsimaluri raodenoba, agreTve 
Tovlis safars maqsimaluri gavlena eqneba hi-
droenergetikaze. aseve mgrZnobiarea es dargi 
gvalvis (wyalsacavebidan wylis sairigacio xarjvis 
gaTvaliswinebiT) da wyaldidobis (kaSxlebisTvis 
potenciuri saSiSroebis mxedvelobaSi miRebiT) 
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mimarT. hesebis wyalsacavebSi akumulirebuli wylis 
resursebis sakmao inerciulobis gamo SedarebiT 
naklebi mgrZnobiaroba davukavSireT haeris 
maqsimalur temperaturasa da SedarebiT xanmokle 
uxv naleqebs. mgrZnobiarobis indikatorebad am 
qveseqtorSi SeiZleba gamoyenebuli iqnas ga-
momuSavebuli eleqtroenergiis raodenoba, misi 
wili energiis saerTo moxmarebaSi, gamomuSavebis 
ganawileba droSi da sxv. 

 
*Tburi energetika da mrewveloba 
ssrk daSlis Semdeg saqarTvelo ganicdida 

mwvave energetikul kriziss, ris gamoc bolo 10-12 
wlis manZilze energetika ekonomikis prioritetul 
dargadaa miCneuli. amJamad saqarTveloSi 
energomoxmarebis naxevarze meti ifareba importi-
rebuli eleqtroenergiisa da wiaRiseuli sawvavis 
xarjze. amis gaTvaliswinebiT ekonomikuri 
saqmianobis gansaxilvel blokSi, upirveles 
yovlisa, Sefasda energoresursebis importTan da 
eqsportTan, ganawilebasTan da moxmarebasTan 
dakavSirebuli saqmianobis mgrZnobiaroba 
klimaturi parametrebisadmi. 

haeris eqstremaluri, da gansakuTrebiT 
minimaluri temperaturis mimarT energetikis 
seqtors maRali mgrZnobiaroba aqvs sayofacxovrebo 
seqtorSi gasaTbobad da haeris kondicirebisaTvis 
energiis didi danaxarjebis gamo. saqarTvelos 
mTiani reliefis pirobebSi energiis transporti-
rebis saSualebebisadmi (eleqtrogadamcemi xazebi, 
gazisa da navTobis milsadenebi) miyenebuli 
zaralisa da maTi teqnikuri momsaxurebis siZneleTa 
gaTvaliswinebiT seqtoris maRali mgrZnobiaroba 
Seefarda agreTve uxv naleqebTan (didTovloba) 
dakavSirebul movlenebs, xolo minimaluri – qarsa 
da elWeqTan. 
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mrewvelobis seqtorSi, saqarTvelos ekonomikis 
agraruli dargebis perspeqtulobis gaTvalis-
winebiT, maRali mgrZnobiaroba aqac SevufardeT 
atmosferul naleqebTan dakavSirebul parametrebs. 
am TvalsazrisiT, upirveles yovlisa, yuradReba 
gamaxvilda gadamamuSavebel da kvebis mrewvelobaze, 
romelic uSualodaa dakavSirebuli sasoflo-
sameurneo warmoebasTan. mrewvelobis sxva dargebis 
mowyvladoba klimaturi parametrebisadmi Sefasda 
rogorc susti, radganac es dargebi ZiriTadad 
energetikul faqtorebzea damokidebuli. 

mgrZnobiarobis/mowyvladobis indikatorebad 
ganxilul seqtorebSi SeiZleba miRebul iqnas 
moxmarebuli energiis raodenobrivi kavSirebi 
haeris temperaturaze da atmosferul naleqebze 
damokidebul movlenebTan, gadamamuSavebeli da 
kvebis mrewvelobis mier warmoebuli produqciis 
raodenobisa da xarisxis faqtobrivi kavSirebi 
sezonis ganmavlobaSi mosul naleqebTan da maT 
Sigasezonur ganawilebasTan da sxv.  

 
 *transporti 
 wina saukunis 90–iani wlebis meore naxevridan 

transporti saqarTvelos ekonomikis erT _ erT 
yvelaze swrafad ganviTarebad dargs warmoadgens, 
rac gansakuTrebiT Seexeba saavtomobilo 
transports. am ukanasknelis saavtomobilo gzebsa 
da sauReltexilo monakveTebze damokidebulebis 
gaTvaliswinebiT maqsimaluri mgrZnobiaroba 
Seefarda wyaldidobas, Rvarcofsa da Tovlis 
safars, saSualo mgrZnobiaroba – uxv naleqebs da 
susti – qars, Rrublianobas, setyvasa da elWeqs (sa-
haero transporti). haeris temperaturuli maxasia-
Teblebis mimarT dargis mgrZnobiaroba umniSvnelod 
iqna CaTvlili. zRvis sanapiro zonaSi zRvis donis 
awevis Sedegad satransporto magistralebisadmi 
safrTxis SesaZlo gaCenis gaTvaliswinebiT 
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transportis mgrZnobiaroba am movlenis mimarT 
saSualod iqna Sefasebuli. aq gasaTvaliswinebelia 
is garemoeba, rom es Sefaseba exeba mxolod 
sanapiro zolSi gamaval magistralebs, romelTagan 
zRvis uSualo maxloblobaSi gamavali monakveTebis 
saerTo sigrZe Seadgens daaxloebiT 35 km (rkinigza) 
da 45 km (saxelmwifo mniSvnelobis avto-
magistralebi).  

 
 
 *komunaluri meurneoba 
 ekonomikis es dargi ZiriTadad exeba didi da 

saSualo qalaqebis infrastruqturas, sadac 
saqarTvelos mosaxleobis 75%-ia Tavmoyrili da igi 
sakmaod mgrZnobiarea mTeli rigi klimaturi 
parametrebisadmi. kerZod, yvelaze mgrZnobiared igi 
SeiZleba CaiTvalos uxvi naleqebisa da 
wyaldidobebis mimarT, romelic iwvevs quCebis 
datborvasa da qalaqis infrastruqturis moSlas, 
agreTve Tovlis safaris mimarT, rac gamoixateba 
didTovlobis dros transportis funqcionirebis 
garTulebiT. sakmaod mgrZnobiarea qalaqis infra-
struqtura haeris eqstremaluri temperaturebis 
(gaTboba da kondicireba), mdinareuli Camonadenis 
(wyalmomarageba), xolo zRvispira qalaqebSi – 
zRvis donis awevis mimarT. saTanado teqnikuri 
samsaxurebis gamarTuli muSaobis pirobebSi dargi 
naklebad mgrZnobiared CaiTvala qarisa da 
elWeqisadmi.     

 
  *turizmi 
 saqarTvelos mdidari klimaturi resursebi 

ganapirobebs qveyanaSi turizmisa da rekreaciuli 
industriis maRal potencials, romelic saTanado 
masStabiT amJamad realizebulia ZiriTadad Savi 
zRvis sanapiro zolis zogierT ubanSi, borjomisa 
da aragvis xeobebis calkeul adgilebSi. momavalSi 
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am dargis ganviTarebis didi perspeqtivebis 
gaTvaliswinebiT mizanSewonilia klimaturi 
parametrebis mimarT misi Sefasebac. dargis Zlieri 
mgrZnobiaroba Cven SevufardeT haeris eqstremalur 
temperaturebs (Zlieri yinvebi da sicxeebi), uxv 
naleqebs da maTTan dakavSirebul wyaldidobebsa da 
Rvarcofs (dargis obieqtebisTvis miyenebuli 
zarali), agreTve Tovlis safars, romlis arseboba-
ararseboba da misi parametrebi gadamwyvet rols 
asruleben samTo – saTxilamuro kurortebis 
funqcionirebaSi. saSualo mgrZnobiaroba Seefarda 
haeris temperaturisa da naleqTa saSualo 
mniSvnelobebs, agreTve haeris sinotivesa da 
atmosferul wnevas, qars, Rrublianobas, gvalvas, 
haeris sinotivesa da atmosferul wnevas 
(zemoqmedeba janmrTelobis mdgomareobaze) xolo 
susti - setyvasa da elWeqs. dargi aramgrZnobiared 
CavTvaleT mxolod niadagis tenianobisadmi, Tumca 
garkveulwilad igi mainc moqmedebs turistebisa da 
damsvenebelTa adgilobrivi sasoflo – sameurneo 
produqciiT momaragebaze.  

 
*mSenebloba 
samSeneblo industriis mowyvladoba klimaturi 

elementebisadmi ori kuTxiT unda iqnas ganxiluli. 
yvelaze naklebad mgrZnobiared ganixileba TviT 
mSeneblobis procesi. mSenebare obieqtebisTvis 
wyaldidobebisgan SesaZlo zaralis miyenebis 
gaTvaliswinebiT am klimatur risk-faqtors 
saSualo mgrZnobiaroba SeiZleba Seefardos. maRali 
amwe-koSkurebisTvis Zlieri qarisgan arsebuli 
garkveuli saSiSroebis gamo es dargi sustad, 
magram mainc mgrZnobiarea am parametris, iseve 
rogorc uxvi naleqebis (samSeneblo meurneobis 
zarali) mimarT. 

rac Seexeba am dargis ganxilvas asagebi 
obieqtebis (sacxovrebeli saxlebi, saofise 
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nagebobebi, sawarmoo da sxva daniSnulebis Senobebi) 
dagegmarebisa da konstruqciis kuTxiT, misi 
damokidebuleba klimatur parametrebze sakmaod 
seriozulia. dargi mgrZnobiarea haeris samive 
temperaturuli maxasiaTeblis, naleqTa saSualo 
raodenobis cvlilebis, haeris sinotivisa da qaris 
mimarT, agreTve Tovlis zvavebis, wyaldidobebis, 
Rvarcofisa da mewyerisadmi. 

 
 
  *sanapiro zonis infrastruqtura 
Savi zRvis sanapiro zonis infrastruqtura 

mniSvnelovan rols asrulebs saqarTvelos 
ekonomikis funqcionirebaSi (foTis, baTumisa da 
soxumis portebi, sufsisa da yulevis navTob-
terminalebi, qobuleTi-urekis, anakliisa da 
afxazeTis rekreaciuli zonebi, subtropikuli 
kulturebis warmoeba da sxv.). kolxeTis dablobis 
pirobebSi wyaluxvi mdinareebis Camonadenis, 
kavkasionisa da mesxeTis qedis ferdobebis atmos-
ferul procesebze zegavlenis, zRvis donis 
globalur daTbobasTan dakavSirebuli 
TandaTanobiTi awevisa da xmeleTis teqtonikuri 
moZraobebis gaTvaliswinebiT mniSvnelovania eko-
nomikis am seqtoris klimaturi parametrebisadmi 
mgrZnobiarobis Sefaseba. seqtoris maqsimaluri 
mgrZnobiaroba davukavSireT haeris minimalur 
temperaturas (subtropikuli kulturebis dazi-
aneba), uxv naleqebsa da wyaldidobas (rac aqtua-
luria rogorc kolxeTis dablobisaTvis, ise 
sanapiro zonis Crdilo da samxreTi nawilebis 
mTiani reliefisTvis wyalmovardnis saxiT), xolo 
saSualo – Rvarcofs (saSiSroeba xeobebSi ganla-
gebuli obieqtebisTvis), agreTve Tovlis safars, 
romelic uxvi naleqebis SemTxvevaSi arTulebs 
satransporto mimosvlas, gansakuTrebiT zonis 
mTagorian nawilSi. Sav zRvasTan uSualo siaxlovis 
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gamo ganxiluli sistema nakleb mgrZnobiared Cav-
TvaloT haeris saSualo da maqsimaluri tem-
peraturis, naleqTa cvalebadobisa da sxva 
klimaturi parametrebis, maT Soris elWeqisadmi, 
romelsac sanapiro zolSi adgili aqvs wlis yvela 
sezonSi. rogorc cnobilia, zRvis siaxlove, misi 
didi Termuli inerciis gamo, mniSvnelovan gavlenas 
axdens temperaturasTan da naleqebTan da-
kavSirebuli parametrebis klimaturi amplitudis 
stabilobis SenarCunebaze. 

ganxilul parametrebTan erTad zRvis sanapiro 
zonis, gansakuTrebiT kolxeTis dablobis 
infrastruqtura metad mgrZnobiarea globaluri 
klimatis cvalebadobasTan dakavSirebuli iseTi 
movlenis mimarT, rogoricaa zRvis donis aweva. es 
faqtori gansakuTrebiT gasaTvaliswinebelia 
sanapiro zonis mowyvladobis jamur SefasebebSi. 

 
 
*meTevzeoba 
Savi zRvis sanapiro zolis sigrZe 

saqarTvelos farglebSi 300 km-s aRemateba, ase rom 
qveyanas sakmao potenciali aqvs meTevzeobis 
ganviTarebisTvis da Tu dRes meTevzeobis wili 
ekonomikuri saqmianobis saerTo moculobaSi umni-
Svneloa, es ar niSnavs momavalSi misi rolis 
seriozuli gazrdis SeuZleblobas. garda sazRvao 
meTevzeobisa, am dargSi gasaTvaliswinebelia 
satbore meTevzeobis seqtoric, romelic gacilebiT 
ufro mowyvladia klimaturi parametrebis mimarT, 
vidre sazRvao meTevzeoba. amitom gansaxilvel 
svetSi gakvirvebas ar unda iwvevdes mgrZnobiarobis 
calkeuli bali, romelic miekuTvneba mxolod 
satbore seqtors. am SeniSvnis gaTvaliswinebiT 
dargi maqsimalurad mgrZnobiared unda CaiTvalos 
saSualo da uxvi naleqis, wyaldidobis, Rvarcofisa 
da gvalvis mimarT, rac uSualod ganapirobebs 
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satbore meurneobebis wyalmomaragebasa da 
usafrTxo funqcionirebas. dargi minimaluradaa 
mgrZnobiare haeris temperaturuli maCveneblebi-
sadmi, rac garkveulwilad dakavSirebulia zRvis 
zedapiris temperaturasTan (sazRvao meTevzeoba). 
sxva parametrebisadmi dargi praqtikulad araa 
mgrZnobiare.  

 
 
  *jandacva 
adamianis organizmis maRali adaptaciis unaris 

gaTvaliswinebiT aRniSnuli dargi gansakuTrebiT 
mgrZnobiared SeiZleba iqnas ganxiluli klimaturi 
elementebis eqstremaluri mniSvnelobebisadmi: 
haeris maqsimaluri temperaturebi zogjer iwveven 
sicxur Soks (gansakuTrebiT did qalaqebSi), xolo 
minimaluri temperaturebi – gacivebasa da masTan 
dakavSirebul mTel rig daavadebebs. Zlier mgrZno-
biarea dargi haeris sinotivisadmi, romlis maRali 
mniSvnelobebisken gadaxrebi uaryofiTad moqmedebs 
respiratorul sistemaze. aseve Zlier mgrZnobiared 
CaiTvala seqtori kidev ori eqstremaluri 
parametris – gvalvisa da wyalidobis mimarT, 
romlebic iwveven wyalmomaragebis sistemebis 
funqcionirebis Seferxebasa da moSlas, amas ki, 
rogorc wesi, Tan sdevs mosaxleobaSi infeqciur 
daavadebaTa gavrceleba. saSualo mgrZnobiaroba 
davukavSireT haeris saSualo temperaturis 
cvlilebasa da qars, romlebic garkveulwilad mo-
qmedeben mosaxleobis, gansakuTrebiT misi 
xandazmuli nawilis janmrTelobaze. minimaluri 
mgrZnobiaroba, zRvis donis awevasTan dakavSirebiT 
daWaobebul teritoriebze infeqciur daavadebaTa 
arealis SesaZlo gafarToebis gaTvaliswinebiT, 
Seefarda atmosferul naleqTa maCveneblebs, wnevasa 
da Rrublianobas, xolo nulovani mgrZnobiaroba 
niadagis tenianobas, setyvasa da elWeqs, romlebic, 
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Cveni azriT, aRniSnul pirobebSi uSualod 
umniSvnelod moqmedeben adamianis janmrTelobaze. 

 
*narCenebis marTva 
dargi moicavs soflis meurneobidan, 

mrewvelobidan da mosaxleobidan, gansakuTrebiT 
msxvil qalaqebSi warmoqmnili narCenebis marTvas. 
es seqtori gansakuTrebiT mgrZnobiarea haeris 
maqsimaluri temperaturis (lpobadi daSlis 
daCqareba), uxvi naleqisa da wyaldidobisadmi, 
romelTac SeuZlia narCenebis ganTavsebis 
adgilebis walekva da maTi arasasurveli 
gavrceleba garemoSi. nakleb mgrZnobiarea haeris 
saSualo temperaturis cvlilebis, qarisa da 
Rvarcofis mimarT, romelTagan pirveli ori 
ganapirobebs narCenebis daSlis procesis siCqares, 
qari – maT gavrcelebas garemoSi, xolo Rvarcofs, 
iseve rogorc wyaldidobas, SeuZlia maTi ga-
nTavsebis adgilis dazianeba an ganadgureba, Tumca 
aRsaniSnavia, rom Rvarcofs adgili aqvs mxolod 
mTagoriani reliefis pirobebSi, rac msxvili 
dasaxlebebisTvis mis zemoqmedebas sakmaod iSviaTad 
aqcevs. danarCeni klimaturi parametrebisadmi 
aRniSnuli dargi umniSvnelod mgrZnobiared iqna 
CaTvlili, Tu ar miviRebT mxedvelobaSi im 
gamonaklis SemTxvevebs, roca nagavsayreli 
ganTavsebulia uSualod zRvis sanapiro zolis 
siaxloveSi da misi donis awevis Sedegad SeiZleba 
moxdes garemos sagrZnobi daWuWyianeba.   

am Sefasebis Sedegebidan Cans, rom 
saqarTvelos ekonomikis dargebis SerCeuli jgufebi 
yvelaze mgrZnobiared SeiZleba CaiTvalos gvalvis, 
uxvi naleqisa da maTTan dakavSirebuli 
wyaldidobebis mimarT, agreTve haeris maqsimaluri 
da minimaluri temperaturebisadmi, xolo 
minimaluri mgrZnobiarobiT igi xasiaTdeba 
atmosferuli wnevisa da elWeqisadmi. sakmaod 
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maRali gamodga ekonomikis mgrZnobiaroba Tovlisa 
da zvavebis mimarTac, magram es risk-faqtori 
SeniRbulad imeorebs uxv naleqebTan dakavSirebul 
mgZnobiarobas. rac Seexeba zRvis donis awevas, 
TavisTavad es faqtori metad did riskTanaa 
dakavSirebuli kolxeTis dablobze moqmedi 
ekonomikis bevr seqtorTan (soflis meurneoba, 
transporti, komunaluri meurneoba da sxv.), magram 
axlo momavalSi mis mimarT yvelaze mgrZnobiare anu 
mowyvlad seqtorad unda CaiTvalos Savi zRvis 
sanapiro zonis infrastruqtura (ZiriTadi 
aRWurviloba, momsaxurebis saSualebebi, sawarmoebi 
danadgarebiT, dawesebulebebi da samsaxurebi, 
romlebSic  Sedis gzebi, skolebi, eleqtroenergiis, 
gazisa da wylis mimwodebeli sistemebi, transporti 
da kavSirgabmuloba. sakanonmdeblo da kanondamcavi 
sistemebi agreTve unda CaiTvalos infrastruqturis 
Semadgenel nawilad). 

analogiuri midgomiT SeiZleba Sefasdes 
agreTve klimaturi riskebis mimarT saqarTvelos 
ZiriTadi bunebrivi ekosistemebis (tyeebis, 
saZovrebis da saTibebis, naxevradudabnoebis, mTis 
ekosistemebis, zRvis sanapiro zonis, wylis 
resursebis) mgrZnobiarobac. 

ganxiluli klimaturi riskebis (gvalva, uxvi 
naleqebi, wyaldidoba, Tovlis zvavebi, Rvarcofi, 
mewyeri, wayinva, setyva, haeris saS. temperaturis 
cvlileba drois xangrZliv periodSi, zRvis donis 
cvlileba) mimarT yvelaze maRali mgrZnobiarobiT  
gamoirCeva zRvis sanapiro zona da wylis 
resursebi, agreTve mTis ekosistemebi, xolo 
minimaluri mgrZnobiarobiT – naxevrad udabnos 
ekosistemebi. bunebrivi ekosistemebis umetesoba 
maqsimalur mgrZnobiarobas iCens haeris saSualo 
temperaturis xangrZlivperiodiani cvlilebisadmi 
mimarT, rac Seesabameba kidec klimatis globaluri 
cvlilebis problemis Sinaarss. amis Semdeg meore 
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adgilzea gvalva, romlis gamanadgurebel 
zemoqmedebas ganicdis TiTqmis yvela bunebrivi 
ekosistema, zRvis sanapiro zonis garda. minimalur   
mgrZnobiarobas   bunebrivi ekosistemebi iCens 
setyvis da agreTve Tovlis zvavebis, wayinvisa da 
zRvis donis cvlilebis mimarT. es aixsneba setyvis, 
rogorc lokaluri movlenis, ekosistemebze 
zemoqmedebis mcire masStabiT, xolo danarCen sam 
movlenasTan mimarTebiT moqmedebs ganxiluli 
ekosistemebis bunebrivi adaptaciis meqanizmi. 
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3. klimatis cvlilebis politika 

3.1. klimatis cvlilebis politikis 
ZiriTadi principebi 

 
globalurma daTbobam, romelmac aSkara gamo-

vlineba daiwyo 1980-iani wlebidan, mravali safrTxe 
Seuqmna kacobriobas (zRvis donis aweva, 
gaudabnoeba, stiqiuri movlenebis gamZafreba, 
yinulisa da Tovlis zedapirebis Semcireba da sxv.) 
am procesebTan gasamkvlaveblad saWiro gaxda 
globaluri masStabiT koordinirebuli politikis 
SemuSaveba, romelic uzrunvelyofda maTi 
uaryofiTi Sedegebis Serbilebas da daTbobis 
mTavari mizezis – saTburis gazebis emisiebis 
Semcirebas momavalSi daTbobis Semdgomi 
katastrofuli zrdis SesaCereblad. 

termini `klimatis cvlilebis politika” 
gulisxmobs im programebisa da RonisZiebaTa 
erTobliobas, romelic erovnul Tu saerTaSoriso 
doneze tardeba klimatis cvlilebis SedegebTan 
adaptirebisa da saTburis gazebis emisiis 
Semcirebis mizniT. am politikis principebs 
safuZveli Caeyara 1992 wels gaeros klimatis 
cvlilebis CarCo konvenciis miRebasTan erTad, 
xolo gansakuTrebuli aqtualoba man  1997 wels 
kiotos oqmis (protokolis) gaformebis Semdeg 
SeiZina. 

gaeros klimatis cvlilebis konvenciasTan 
mierTebuli yvela qveyana valdebulia, Tavisi 
SesaZleblobebis farglebSi, Camoayalibos da 
ganaxorcielos klimatis cvlilebis politika, 
romelic gamiznuli unda iyos konvenciis ZiriTadi 
miznebis _saTburis gazebis koncentraciis 
stabilizaciis Sesasruleblad. 

konvenciis umTavresi miznis  miRwevasTan 
erTad, konvencia avaldebulebs mierTebul qveyanas: 
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 ganaviTaros saTburis gazebis anTropo-
genuli emisiebis, agreTve STanTqmis 
obieqtebis erovnuli inventarizaciebi; 

 SeimuSavos da ganaxorcielos erovnuli 
da regionuli programebi, romlebic 
Seicavs saTburis gazebis emisiebis Semam-
cirebel RonisZiebebs da  xelsuwyobs 
klimatis cvlilebasTan adaptacias; 

 xeli Seuwyos saTburis gazebis STanTqmis 
obieqtebisa da rezervuarebis mdgrad 
marTvas/ menejments; 

 iTanamSromlos klimatis cvlilebasTan 
saadaptacio RonisZiebaTa momzadebaSi; 

 xeli Seuwyos da iTanamSromlos klimatis 
cvlilebis politikis principebis 
CasarTavad politikis zogad principebSi 
da maTTan dakavSirebul sferoebSi 
(mecniereba, teqnika, ganaTleba da sxv.); 

 moamzados angariSebi inventarizaciisa da 
Sesabamisi politikuri RonisZiebebis 
Catarebis Sesaxeb. 

am CamonaTvlidan gamomdinareobs, rom qveyanaSi 
warmoebuli klimatis cvlilebis politikis mTavar 
principebs unda Seadgendes: 

 saTburis gazebis inventarizaciis 
perioduli Catareba; 

 saTburis gazebis emisiebis Semcireba 
energoefeqturi teqnologiebisa da 
ganaxlebadi energiis wyaroebis aTvisebis 
xelSewyobis gziT (miTigacia); saTburis 
gazebis STanTqmis gaZliereba gatyianebisa 
da tyeebis aRdgenis RonisZiebaTa 
stimulirebis meSveobiT (miTigacia); 

 klimatis cvlilebasTan saadaptacio 
RonisZiebaTa momzadeba da ganxorcieleba 
(adaptacia); 
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 farTo sazogadoebis Semecnebis donis 
amaRleba. 

konvenciis wevri TiToeuli qveyana, romelTa 
ricxvi amJamad 190-s aRwevs, politikas klimatis 
cvlilebis dargSi ayalibebs Tavisi interesebisa da 
SesaZleblobebis Sesabamisad. es aisaxeba qveynis mi-
er momzadebul erovnul SetyobinebebSi, romlebic 
periodulad waredgineba konvenciis mmarTvel orga-
nos – mxareTa konfederacias. nax.3.1.1-ze warmodgeni-
lia klimatis cvlilebis politikis Semadgeneli 
elementebis urTierTkavSiris sqema. 

am naxazze klimatis cvlilebis politika da-
yofilia 4 ZiriTad blokad, romelTagan me-3 blok-
Si Semavali yvela elementi potenciurad gaerTian-
ebulia sufTa ganviTarebis meqanizmis CarCoSi, rac 
mowmobs saerTaSoriso TanamSromlobis am formis 
did SesaZleblobebs klimatis cvlilebis proble-
masTan dakavSirebuli amocanebis daZlevis gzaze.  

oTxive blokSi warmoebuli samuSaoebi erTian-
deba erovnuli Setyobinebis momzadebis CarCoSi, 
radganac es dokumenti valdebulia asaxos klimatis 
cvlilebis politikis farglebSi garkveul period-
Si Sesrulebuli yvela samuSaos Sinaarsi. 
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nax. 3.1.1. klimatis cvlilebis politikis elementebs Soris 
urTierTkavSiris qema 
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3.2 klimatis cvlilebis politikis ZiriTadi 
elementebi 

 
        * saTburis  gazebis inventarizacia 
 am procesis mizans Seadgens  qveynis 

teritoriaze saTburis gazebis (sg) emisiis 
wyaroebis da STanTqmis obieqtebis SeZlebisda-
gvarad sruli aRricxva da daxasiaTeba.  

 
*mowyvladoba da adaptacia 

 qveyana valdebulia erovnuli Setyobinebis 
dokumentSi saTburis gazebis inventarizaciasTan 
erTad aRweros klimatis mimdinare cvlilebisadmi 
Tavisi teritoriis mowyvladoba da misi adaptaciis 
SesaZleblobani.  

 mowyvladoba klimatis cvlilebiT 
gamowveuli zianis mimarT bunebrivi, ekonomikuri an 
socialuri sistemis mgrZnobiarobis zomaa. sistema 
Zlier mowyvladia, Tu is Zlier mgrZnobiarea 
klimatis cvlilebisadmi, xolo misi adaptaciis 
unari metad SezRudulia.  

adaptacia warmoadgens bunebrivi sistemebis an 
ekonomikis Seguebis sazoms klimatis mimdinare an 
mosalodneli zemoqmedebis gamovlenis mimarT.  

zogjer klimatis cvlilebis mavne zemoqmedeba 
imdenad mravalmxrivi da mkveTria, rom bunebrivi 
adaptirebis unari SeiZleba sakmarisi ar aRmoCndes 
darRveuli wonasworobis aRsadgenad da esa Tu is 
sistema (ekologiuri, ekonomikuri, socialuri) 
mowyvladi aRmoCndes mocemuli zemoqmedebisadmi. 
aseT SemTxvevaSi aucilebeli xdeba saadaptacio 
RonisZiebebis gatareba, romelTa Sinaarsi da 
masStabebi ganisazRvreba konkretuli qveynis da 
problemis specifikidan gamomdinare.  

adaptaciis erT dargSi Catarebuli saqmianoba 
xSirad iZleva Sedegebs meore dargSi. mag., gvalvis 



156 
  

Sedegebis Serbilebas SeiZleba mohyves mosaxleobis 
janmrTelobis mdgomareobis gaumjobeseba, amitom 
saadaptacio politikis ganxorcieleba xSirad 
iTvaliswinebs kompleqsur Seswavlas, romlis 
mizania dargebs Soris kavSirebis gamovlena da 
Sefaseba. aseTi Sefasebis Sedegebi warmatebiT iqneba 
gamoyenebuli klimatis cvlilebis CarCo konvenciis 
mimarT erovnuli Setyobinebebis Sedgenisas. 

 
*saTburis gazebis emisiebis Sesamcireblad 

gamiznuli RonisZiebebi 
 

Wina saukunis 80-iani wlebidan aSkara 
gamovlena daiwyo klimatis globalurma daTbobam, 
romlis ZiriTad mizezad maRali albaTobiT 
miiCneva atmosferoSi saTburis gazebis (sg) 
koncentraciis mkveTri zrda. Bbolo ori saukunis 
manZilze mTavar saTburis gazis – CO2-is 
koncentracia gaizarda 36%-iT, ramac gamoiwvia 
globaluri saSualo wliuri temperaturis mateba 
0.7oC-iT. modeluri gaTvlebis Tanaxmad, imisaTvis, 
rom momatebam ar gadaaWarbos 2oC-s (ris Semdeg 
mosalodnelia globalur klimatur sistemaSi 
Seuqcevadi procesebis dawyeba), CO2-is 
koncentraciam ar unda moimatos 60%-ze metad. 
energiaze Tanamedrove moTxovnilebis gaTvalis-
winebiT, es amocana Znelad ganxorcielebadi iqneba, 
Tu kacobriobam ar aamoqmeda saTburis gazebis 
emisiis Semamcirebeli efeqturi meqanizmebi. 

erT-erT aseT meqanizms warmoadgens gaeros 
klimatis CarCo konvenciis (UNFCCC) 1997 wels 
miRebuli kiotos oqmi, romelic gansazRvravs 
industriulad ganviTarebul da ganviTarebad 
qveynebs Soris TanamSromlobis sxvadasxva formebs, 
maT Soris sufTa ganviTarebis meqanizms (sgm). es 
meqanizmi amJamad ZiriTad rols asrulebs 
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ganviTarebadi da gardamavali ekonomikis mqone 
qveynebisadmi Tanamedrove teqnologiebis gadacemis 
ganxorcielebaSi. 
 sgm SeiZleba Seicavdes proeqtebs ekonomikis 
Semdeg seqtorebSi:  
 ganaxlebadi energiebis gamoyeneba moxmarebis 

qveseqtorebSi; 
 sawvavis Canacvleba ekologiurad ufro sufTa 

sawvaviT; 
 saTburis gazebis emisiebis Semcireba soflis 

meurneobasa da industriul procesebSi;  
 sg emisiebis Semcireba gamxsnelebis gamoyenebaSi 

da narCenebis marTvaSi; 
  saTburis gazebis STanTqmis gaZliereba 

gatyianebisa da tyeebis aRdgenis qveseqtorSi. 
 klimatis cvlilebis CarCo konvenciaSi 
miRebuli terminologiis Tanaxmad, yvela es 
saqmianoba erTiandeba e.w. miTigaciis (Mitigation-

Serbileba/Sesusteba) mimarTulebiT, romelic 
klimatis cvlilebis samTavrobaTaSoriso sabWos 
ganmartebiT warmoadgens `RonisZiebaTa 
erTobliobas klimatur sistemaze anTropogenuli 
zewolis Sesasusteblad; igi moicavs saTburis 
gazebis wyaroebisa da maTgan emisiebis 
Sesamcireblad, agreTve saTburis gazebis STanTqmis 
gasaZliereblad mimarTul strategiebs~. 
 zemoaRniSnul proeqtebSi monawile eqspertTa 
mier SerCeuli iqna miTigaciis erTmaneTisagan 
gansxvavebuli, prioritetuli teqnologiebi:  
 
 sacxovrebeli da saofise Senobebis 
energomoxmarebis qveseqtorSi: 
 

  energoefeqturi samSeneblo konstruqciebi da  
Senobebis Termoizolacia.energoefeqturi kari 
da fanjrebi, gare kedlebis hidro-
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Tboizolacia N(nax. 3.2.1), RreCoebis amovseba, 
saerTo moxmarebis adgilebis Termoizolacia, 
rac uzrunvelyofs agreTve Senobis 
eqsploataciis gaxangrZlivebasa da ekonomikur 
efeqturobas. 

 

 
 
nax. 3.2.1. Senobebis gare kedlebis hidro-  

Tboizolacia ([27)] 
 
 siTburi tumboebis gamoyeneba haeris gasaTbobad  

da gasagrileblad. am teqnologiis gamoyeneba 
gansakuTrebiT efeqturia geoTermul wyalTan 
kombinaciaSi. 

 energoefeqturi ganaTeba (fluerescentuli 
milakebi da energoefeqturi kompaqturi 
fluorescentuli naTurebi, sinaTlis 
gamasxivebeli diodebi).  

 

 
27   

http://www.egostorm.ge/tboizol.html 

http://www.egostorm.ge/tboizol.html
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transportis qveseqtorSi: 
 qalaqSi sazogadoebrivi transportis 

sistemis   ganviTarebis xelSewyoba; 
 eleqtruli (nax. 3.2.2) transportis danergva 

da reabilitacia; 
 kerZo transportis gamoyenebis SemzRudveli 

RonisZiebebi; 
 

 
 

nax. 3.2.2.  eleqtroavtomobili ([28)] 
 

 sazogadoebrivi eleqtrotransportis ganaxlebu-
li saxiT aRorZineba da gafarToeba (nax. 3.2.3); 

 avtomanqanebSi bunebrivi gazis gamoyeneba, rac 
ekonomikur efeqturobasTan erTad uzrunvel-
yofs garemosdacviT da socialur sargebli-
anobas; 

 biodizelis sawvavis gamoyeneba. 
 

28saZiebo sistema – Google -  ელექტრომანქანა 
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nax. 3.2.3. ganaxlebuli tramvais magaliTi ([29)] 

 
ganaxlebadi energiebis qveseqtorSi: 

 SeSis energoefeqturi Rumlebis danergva. 
SeSa saqarTveloSi sayofacxovrebo miznebi-
saTvis Tburi energiis warmoebis meore 
umniSvnelovanesi wyaroa gazis Semdeg, 
romlis efeqturad gamoyenebas didi 
mniSvneloba aqvs rogorc tyeebis dacvisaTvis, 
ise saTburis gazebis emisiis SemcirebisTvis. 
rekomendebulia agreTve ufro 
energoefeqturi, samxerxaoebis narCenebisgan 
damzadebuli filebisa da briketebis 
gamoyeneba; 

 xe-tyis biomasis gamoyeneba TbomomaragebaSi; 
 
29saZiebo sistema – Google -  ტრამვაი 
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 geoTermuli wylebis gamoyeneba sayofacxov-
rebo, sasoflo-sameurneo da samrewvelo 
miznebisaTvis. 

 mzis energiis gamoyeneba eleqtroenergiisa da 
siTbos misaRebad (nax. 3.2.4),  
wylis heliogamaTboblebi sxvadasxva tipis 
koleqtorebiTa da siTbos gamanawileblebiT, 
mzis energiiT oTaxis gamaTboblebi, 
romlebSic mzis energiiT gamTbari wyali 
gamoiyeneba agreTve haeris gasaTbobad;  

 qaris energiis gamoyeneba  (nax. 3.2.5); 
 

 
nax. 3.2.4. mzis eleqtrosadguri ([30]) 

 
 

30saZiebo sistema – Google -მზის ელექტროსადგური 
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 mikrokogeneraciuli sistemebi ojaxuri   
moxmarebisaTvis, SesaZlebelia biogazis 
gamoyenebiT (nax. 3.2.6) 

 

nax. 3.2.5.  qaris eleqtrosadguri [(31] 
 

saqarTveloSi mimdinare samuSaoebi, miTiga-
ciasTan erTad, Seicavs adaptaciis mimarTulebasac, 
romlis ZiriTadi mizania klimatis cvlilebis 
SedegebTan Seguebis strategiebis damuSaveba 
mosalodneli zaralis minimumamde dasayvanad. 

adaptaciis sferoSi klimatis cvlilebisadmi 
SerCeuli iqna gansxvavebul fizikur-geografiul 
pirobebSi myofi 3 regioni: 
1) Savi zRvis sanapiro zona (anaklia, md. rionis 
delta,baTumi-adlias segmenti), romlis mniSvneloba 
arsebuli da dagegmili obieqtebis gaTvaliswinebiT 
metad didia; 
31energoblogi.wordpress.com განახლებადი  წყაროები 
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nax.  3.2.6. biogazis gamoyeneba ojaxuri 

moxmarebisaTvis [(32] 
 

2) mTiani aWara da qvemo svaneTi ganixileba rogorc 
tipuri mTis regionebi, romlebisTvisac 
damaxasiaTebelia klimatis cvlilebis Sedegad 
stiqiuri movlenebis (wyalmovardnebis, mewyeris, 
Rvarcofis) sagrZnobi gaaqtiureba da 3) 
dedofliswyaros raioni, romelic mdebareobs qveynis 
yvelaze aridul teritoriaze da SeiZleba ganxilul 
iqnas rogorc soflis meurneobisa da bunebrivi 
ekosistemebis gaudabnoebis safrTxesTan brZolis 
magaliTi.  
 
  
32energoblogi.wordpress.com ბიოგაზი 
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klimatis cvlilebis mosalodneli safrTxis 
Tavidan asacileblad SerCeul iqna calkeuli 
seqtorisa da qveseqtorisaTvis prioritetuli 
saadaptacio teqnologiebi: 

 
1 seqtori _ Savi zRvis sanapiro zona 

 teqnologiebi  
  

anakliis segmenti 

 plaJebis xelovnuri kveba gareSe 

wyaroebidan mopovebuli inertuli 

         masaliT   (refulireba); 
 xelovnuri koncxis ageba; 
 xelovnuri wyalqveSa rifebis e.w. rifbo-

lebis mowyoba (nax. 3.2.7); 
 napirebis gaswvriv diunebis xelovnuri   

amaRleba da gafarToeba (nax. 3.2.8). 
 

md. rionis delta 

 napirebis refulireba 

 qvanayari bermebis ageba    (nax. 3.2.9); 
 qalaqis arxis gamtarunarianobis gazrda. 
 

baTum-adlias segmenti 

 napirebis refulireba 

 qvanayari bermebis ageba. 
 

mTiani aWara-qvemo svaneTi 

 niadagis wylismier eroziasTan brZola   

     (nax. 3.2.10); 
 USLE  meTodi; 
 dateraseba. 
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nax. 3.2.7.  rifbolebis saerTo xedi [(33)] 

 
nax. 3.2.8.  xelovnuri diunebis saerTo xedi [(33] 

 
33klimatis cvlilebisa da teqnologiebis saWiroe-bis 
Sefaseba. saqarTvelos garemosada bunebis dacvis 
saministro. Tb., 2012, gv. 25 
33 iqve, gv. 26. 
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nax. 3.2.9. napirdamcavi berma (mwvane koncxi-Caqvis 

monakveTi) [(34)] 
 

 
 

nax. 3.2.10. mTian aWaraSi miwis eroziis 
magaliTi[(35)] 

34klimatis cvlilebis da teqnologiebis saWiroebis 
Sefaseba. saqarTvelos garemosa da bunebis dacvis 
saministro. Tb., 2012, gv. 26. 
35saZiebi sistema – Google –მიწის ეროზია აჭარაში. 
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seqtori 2. _ dedofliswyaros raioni 

teqnologiebi 

 

  qarsacavi zolebis reabilitacia da 

   gaSeneba; 
  wveTovani rwyvis danergva  (nax. 3.2.11); 
 xelovnuri dawvimebis teqnologiis       
aTviseba (nax. 3.2.12). 

 

 
nax. 3.2.11.  wveTovani morwyva sazamTrosa da 

baRCeulis naTesebSi [(36)] 

* sazogadoebis cnobierebis amaRleba 

imis gaTvaliswinebiT, rom klimati da misi 
cvlileba uSualo zegavlenas axdens adamianis 
saqmianobis TiTqmis yvela sferoze, klimatis 
cvlilebis problemaze sazogadoebis cnobierebis 
donis amaRlebas arsebiTi   mniSvneloba  aqvs  im  

36saZiebi sistema – Google - წვეთოვანი მორწყვა 
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nax.  3.2.12.  dawvimebiT rwyva mzis foto 
eleqtrotumbos gamoyenebiT [(37)] 

 
RonisZiebaTa warmatebuli SesrulebisTvis, 
romelic miznad isaxavs klimatis cvlilebis 
negatiuri Sedegebis Serbilebas da maTTan 
adaptirebas. amis gamo, klimatis cvlilebis 
konvenciaSi, samecniero gamokvlevebTan erTad, 
saTanado yuradReba eqceva aRniSnuli mimarTulebiT 
saqmianobis warmoebas. masSi Sedis klimatis 
cvlilebasTan dakavSirebuli sakiTxebis integracia 
sxvadasxva donis saswavlo programebSi_saSualo 
skolis dabali klasebidan dawyebuli sauniver-
siteto kursebiT damTavrebuli.  
 saswavlo-saganmanaTleblo programebTan 
erTad sazogadoebis cnobierebis donis amaRleba 
iTvaliswinebs politikosebis, menejerebis, 
profesionalebis,   Jurnalistebis, arasamTavrobo 

  
37 saZiebi sistema – Google - ხელოვნური დაწვიმება 
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organizaciebis warmomadgenlebis, kerZo seqtoris 
(maT Soris fermerebis) monawileobas klimatis 
cvlilebasTan dakavSirebul saqmianobaSi.Ees 
mimarTuleba gulisxmobs sazogadoebis aRniSnuli 
wreebis CarTvas miTigaciisa da klimatis 
cvlilebasTan adaptaciis proeqtebis momzadebasa da 
SesrulebaSi, klimatis cvlilebis sakiTxebis 
integrirebas erovnuli ekonimikis ganviTarebis 
gegmebSi. 

sazogadoebrivi Semecnebis donis amaRlebaSi, 
informaciis gavrcelebis yvela saSualebaSi, 
klimatis cvlilebis sakiTxebSi mniSvnelovani 
wvlili miuZRvis Jurnalistebis mier sistematuri 
gadacemebis/reportaJebis organizebas, rac xels 
uwyobs sazogadoebis yvela fenis CarTvas am 
problemasTan dakavSirebul diskusiebsa da 
saqmianobaSi. am mimarTulebas miekuTvneba agreTve 
popularuli, samecniero-popularuli da specia-
luri literaturis momzadebasa da gavrcelebasTan 
erTad, Tematuri leqciebisa da seminarebis 
CatarebasTan dakavSirebuli saqmianoba.  

 
3.3.  klimatis cvlilebis politika saqarTveloSi 
 

saqarTveloSi klimatis cvlilebis politikis 
dargSi gadadgmul pirvel nabijs warmoadgenda 1995 
wels T. gziriSvilis iniciativiT momzadebuli 
klimatis cvlilebis erovnuli programis 
damtkiceba. misi Sesrulebis pirveli Sedegebis 
gaTvaliswinebiT 1997_1999 wlebSi gaeros 
ganviTarebis programis (UNDP) da globaluri 
garemos dacvis fondis (GEF)  xelSewyobiT qveyanam 
moamzada pirveli erovnuli Setyobineba. am 
dokumentis wardgenis Semdeg, 1999_2003 wlebSi 
saqarTveloSi klimatis cvlilebis problemasTan 
dakavSirebiT, Sesrulda kidev bevri proeqti 
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energoefeqturobis, axali teqnologiebis 
Semotanisa da mcire hidroenergetikis dargSi, 
romelTa ganxorcielebaSi monawileobdnen 
saqarTvelos garemos dacvisa da bunebrivi 
resursebis saministro, energetikis saministro, 
saqarTvelos teqnikuri universiteti, sxvadasxva 
kvleviTi instituti da arasamTavrobo 
organizaciebi. momdevno wlebSi UNDP/GEF 
xelSewyobiT Sesrulda agreTve proeqti 
sazogadoebrivi cnobierebis amaRlebis dargSi 
(2005), masStaburi proeqti ganaxlebadi 
energoresursebis aTvisebaze adgilobrivi 
energomomaragebis mizniT (2004-2009), romelSic 
monawileobda germaniis mTavroba. evrokomisiis 
daxmarebiT ganxorcielda proeqti qveyanaSi sufTa 
ganviTarebis meqanizmis ganviTarebis xelSesawyobad 
(2004_2006). energoefeqturobis dargSi proeqtebi 
Sesrulda energoefeqturobis centrSi, agreTve 
sxvadasxva arasamTavrobo organizaciis mier. 2003 
wlamde am samuSaoebs xelmZRvanelobda garemos 
dacvisa da bunebrivi resursebis saministrosTan 
Seqmnili klimatis cvlilebis erovnuli saagento, 
xolo SemdgomSi es funqciebi daevala amave 
saministros hidrometeorologiisa da klimatis 
cvlilebis sammarTvelos. 

2009 wlisTvis klimatis cvlilebis konvenciis 
moTxovnaTa Sesabamisad saqarTveloSi Catarebuli 
samuSaoebi Sejamda qveynis meore erovnul 
SetyobinebaSi, romelSic saTanado yuradReba daeTmo 
saTburis gazebis inventarizaciis erovnuli 
strategiis damuSavebas, klimatis cvlilebasTan 
dakavSirebuli qmedebebis strategias (adgilobrivi 
potencalis gaZliereba konvenciis principebis 
gansaxorcieleblad, mowyvladobis Sefaseba da 
adaptacia, saTburis gazebis emisiebis Semcireba, 
sufTa da saadaptacio teqnologiebis ganviTareba da 
Semotana, cnobierebis amaRleba). masSi moyvanilia 
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agreTve strategiuli samoqmedo gegmebi SerCeul sam 
sapiloto regionSi saadaptacio RonisZiebaTa 
gansaxorcieleblad, 2010-2025 wlebSi saTburis 
gazebis emisiis Sesamcireblad da ganxilulia 
qveyanaSi sufTa ganviTarebis meqanizmis danergvis 
perspeqtivebi [38]. 

klimatis cvlilebis dargSi momuSave qarTveli 
specialistebi aqtiurad TanamSromloben 
masmediasaTan: sistematurad monawileoben specialur 
satelevizio programebSi, interviuebs aZleven 
sxvadasxva gamocemis Jurnalistebs, gamodian sajaro 
leqciebiT dainteresebuli auditoriebis winaSe, 
kiTxuloben saleqcio kursebs umaRles 
saswavleblebSi, Tumca am samuSaoTa moculoba ar 
aris sakmarisi klimatis cvlilebis problemisadmi 
sazogadoebis mzardi interesis dasakmayofileblad. 
saqarTvelos warmomadgenlebi aqtiurad monawile-
oben klimatis cvlilebis konvenciis sxvadasxva 
organos muSaobaSi, rac xels uwyobs saerTaSoriso  
kontaqtebis gaRrmavebas. 

amJamad dasrulebulia muSaoba gaeros klimatis 
cvlilebis CarCo konvenciisaTvis saqarTvelos mesame 
erovnul Setyobinebaze, romelSic ganxilulia 
klimatis cvlilebis mimarT aWaris, zemo svaneTisa 
da kaxeTis adaptaciis sakiTxebi. 

 
 
 
 
 
 
 
 
 

38 saqarTvelos meore erovnuli Setyobineba klimatis 
cvlilebis CarCo konvenciisaTvis. Tb., 2009. 
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3.4. saqarTvelosTvis perspeqtiuli 
mimarTulebebi miTigaciasa da 

adaptaciaSi 
  

miTigaciis dargSi 
  energetikis seqtori  
 
 mikrokogeneraciuli sistemebi ojaxuri 

moxmarebisTvis, SesaZlebelia biogazis 
gamoyenebiT; 

 qaris turbinebi; 
 eleqtroenergiis warmoeba geoTermuli 

energiis amoyenebiT; 
 mzis energiis gamoyeneba eleqtruli da Tburi 

energiis misaRebad;   
 mcire hidroenergetika;  
 wiaRiseuli sawvavis gamoyenebis efeqturobis 

amaRleba; 
 wvis produqtebis damuSaveba atmosferoSi maTi 

mavne gafrqvevebis Sesamcireblad; 
 biogazis gamoyenebis teqnologiebis gaumjobeseba; 
 maRaros gazisa da nagavsayrelis gazis 

Segrovebisa da kombinirebul ciklSi maTi 
gamoyenebis teqnologiebis damuSaveba; 

 gaJonvebis Semcireba bunebrivi gazis manawilebeli 
sistemebidan; 

 Senobebis gare kedlebis Termoizolireba; 
 Senobebis orientireba da fasadebis damuSaveba 

energomoxmarebis Sesamcireblad; 
 Senobebis gaTbobisa da kondicirebis sistemebis 

efeqturobis amaRleba; 
 energoefeqturi Rumlebi da gamaTboblebi; 
 energoefeqturi naTurebi; 
 mzis energiaze momuSave ganaTebis sistemebi; 
 ganaxlebadi energiebis bazaze Senobebis  
avtonomiuri energomomaragebis uzrunvelyofa. 
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mrewvelobis seqtori 
 
 energiis dazogva cementis warmoebaSi, kvebis 

mrewvelobaSi, qimiur mrewvelobasa da 
metalurgiaSi. 

transportis qveseqtori 
 
 mZRolTa sainformacio sistemebis danergva; 
 qalaqSi moZraobis sasignalo sistemis 

sinqronizacia;  
 mcirenaxSirbadiani sawvavis gamoyeneba; 
 hibriduli da eleqtruli avtomanqanebis gamoyeneba; 
 tramvais xazebis gafarToeba. 
 

soflis meurneoba 
 

 sasoflo-sameurneo warmoebis narCenebze momuSave 
kogeneraciuli sistemebis danergva; 

 wylis damzogi teqnologiebis, mag., wveTovani 
morwyvis srulyofa; 

 nakelis gamoyeneba.  
 tyis Wris narCenebis gamoyeneba; 
 samxerxaoebis energoefeqturobis amaRleba. 

 
 
narCenebis marTva 
 

 nagavsayrelis meTanis Segroveba da 
kogeneraciul sadgurSi misi gamoyeneba; 

 municipaluri myari narCenebis wva 
centraluri gaTbobisa da eleqtroenergiis 
generaciisaTvis; 

 municipaluri myari narCenebis bazaze 
bioreaqtoris teqnologiis damuSaveba; 
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 organuli narCenebis marTvis srulyofa; 
 naxmari wylebis damuSavebis teqnologiebis 

srulyofa. 
 
adaptaciis dargSi 
 
 Savi zRvis sanapiro zonaSi globaluri 

daTbobis negatiur SedegebTan 
gasamklaveblad Sesabamisi saadaptacio 
RonisZiebebis damuSaveba; 

 Savi zRvis sanapiro zonaSi, saqarTvelos 
myinvarebsa da gaudabnoebis saSiSroebis 
winaSe mdgar raionebSi monitoringis 
sistemebis mowyoba klimatur riskebTan 
dakavSirebul saSiSroebaTa Sesaxeb winaswari 
informaciis misaRebad. 

 aRmosavleT saqarTvelos ariduli 
raionebisTvis gvalvagamZle jiSebis SerCeva 
da adaptirebis pirobebis dadgena; 
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Tavi 4. geoinJineriis Tanamedrove 

problemebi 

4.1. geoinJineriis sagani 

kacobriobis istoriis Tanamedrove etapze 
teqnikis mZlavrma ganviTarebam SesaZlebeli gaxada 
calkeuli ekosistemis lokalur mdgomareobaze 
xelovnuri zemoqmedebis mizanSewonili Catareba, 
rasac saerTo jamSi SeuZlia globaluri efeqtis 
moxdena. amis magaliTs warmoadgens anTropogenuli 
miznebiT gamowveuli klimatis mimdinare cvlileba, 
rac geoinJineriis SesaZleblobaTa erT-erT 
damadasturebel faqtad SeiZleba dasaxeldes. 

1750 wlidan, e.w. `industriuli revoluciis~ 
dawyebidan gavlili ornaxevari saukunis manZilze 
kacobriobam, faqtobrivad, atmosferoze uneblieT 
globaluri masStabis eqsperimenti Caatara, amoiRo 
ra dedamiwis siRrmidan miliardobiT tona 
wiaRiseuli sawvavi da Tburi energiis misaRebad 
miuerTa masSi Semavali naxSirbadi atmosferul 
Jangbads. es procesi gansakuTrebiT gaZlierda XIX 
saukunis dasasrulidan, Sigawvis Zravis gamogonebis 
Semdeg, ramac axali impulsi misca atmosferoSi 
CO2-is koncentraciis zrdas. niSandoblivia, rom 
swored am wlebSi Svedma qimikosma svante areniusma 
aRmoaCina, rom am gazs aqvs mzis mokletalRovani 
radiaciis gatarebisa, xolo grZeltalRovani 
radiaciis `CaWeris~ Tviseba, rasac, rogorc zemoT 
aRvniSneT, `siTburi efeqti~ ewodeba. amis 
gaTvaliswinebiT areniusma iwinaswarmetyvela, rom 
atmosferoSi CO2-is koncentraciis matebas Sedegad 
mohyveba `dedamiwa-atmosferos~ sistemaSi siTbos 
dagroveba. 1960-ian wlebSi, kompiuteruli teqnikis 
ganviTarebasTan erTad, maTematikuri modelirebiT 
Catarebulma gamokvlevebma cxadyo globaluri 
daTbobis safrTxis realoba, ramac 1990-iani 
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wlebisaTvis TiTqmis aSkarad iCina Tavi da 1992 
wels gaeros klimatis cvlilebis CarCo konvenciis 
miRebis aucilebloba gamoiwvia. 

amrigad, gavlili ori saukunis manZilze 
wiaRiseuli sawvavis mzardi gamoyenebis Sedegad 
atmosferos qimiuri Sedgenilobis aramizanmimarTu-
li Secvlis gziT kacobriobam saimedoobis maRal 
doneze (0.90-0.95) daamtkica `saTburis efeqtis~ 
Teoriis marTebuloba, ramac amJamad am efeqtis 
Sedegebis ganeitralebis gzebis Ziebis problema 
daayena dRis wesrigSi. 2000-iani wlebis dasawyisidan 
erT-erT aseT gzad geoinJineria miiCneva. 

geoinJineria warmoadgens dedamiwis okeaneebze, 
xmaleTsa da atmosferoze farTomasStabur 
saerTaSoriso zemoqmedebas, romelic ufro xSirad 
gamoiyeneba klimatis cvlilebasTan brZolis 
konteqstSi. masSi ganixileba sqemebis didi 
simravle, romelic moicavs gogirdis nawilakebis 
(aerozolebis) gafrqvevas stratosferoSi mzis 
radiaciis asareklad (e.w. `mzis radiaciis marTvas~), 
rkinis nawilakebis Cayras okeaneebSi naxSirorJangis 
mSTanTqmeli planqtonis sakvebad, RrublebSi 
iodovani vercxlis gafrqvevas did farTobebze 
wvimis gamosawvevad, genetikurad modificirebuli 
iseTi mcenareebis gamoyvanas, romelTa foTlebi 
mzis radiaciis gazrdili amrekladobiT xasiaTdeba 
da sxv. amrigad, geoinJineria aerTianebs axal da 
mravalferovan teqnologiebs, romlebic aqamde 
klasificirebuli iyo rogorc mzis radiaciis 
marTva/menejmenti (SRM), naxSirorJangis STanTqma da 
sekvestrireba (dagroveba) da amindze xelovnuri 
zemoqmedeba.  
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4.2.  mzis radiaciis marTva 
 
mzis radiaciis marTvis teqnologiebi miznad 

isaxavs saTburis gazebis mier gamowveuli efeqtis 
ganeitralebas mzidan mosuli sxivuri energiis 
kosmosSi dabrunebis/arekvlis gziT. es 
teqnologiebi moicavs atmosferos zeda fenebSi 
mzis radiaciis amreklavi nawilakebis gafrqvevas, 
mzidan mosuli radiaciis blokirebas `kosmosuri 
saCrdiloblebiT~ da udabnoebis zedapiris 
dafarvas amreklavi safariT. am teqnologiebidan 
arcerTi ar amcirebs saTburis gazebis 
koncentracias atmosferoSi da isini gamiznulia 
mxolod am gazebiT gamowveuli gverdiTi efeqtebis 
(dedamiwis zedapirisa da haeris temperaturis 
zrdis) Sesamcireblad. 

SRM teqnologiebs SeuZlia garemosTvis 
mniSvnelovani zianis miyeneba, maT Soris damatebiTi 
saTburis gazebis gamoyofa, atmosferuli 
cirkulaciisa da naleqwarmomqmneli procesebis 
Secvla, ozonis Sris dazianeba, biomraval-
ferovnebis gaRaribeba da klimatis moulodneli da 
mkveTri cvlilebebis gamowveva. SRM Mar Seexeba 
atmosferoSi saTburis gazebisa da okeanis 
mJavianobis cvlilebis problemas. amas emateba 
politikuri xasiaTis gaurkvevlobac _ vin 
gaakontrolebs dedamiwis planetarul Termostats? 
rogori iqneba calkeuli qveynis, korporaciis an 
Tundac miliarderis mier am teqnologiis 
gamoyenebis Taobaze miRebuli gadawyvetilebis 
Sedegebi? 

geoinJineriaSi Semavali SRM teqnologiebidan 
aRsaniSnavia: 

 xelovnuri vulkani. stratosferoSi 
nawilakebis (mag., gogirdis, titanis 
dioqsidis) uwyveti gafrqveva mzidan mosuli 
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radiaciis arekvlis gasazrdelad; nawilakebi 
SeiZleba gabneuli iyos stratosferoSi 
TviTmfrinavebidan, saartilerio danadgare-
bidan, gigantur aerostatebze mimagrebuli 

Slangebidan (nax. 4.2.1 da 4.2.2). 
 udabnos dafarva. udabnoebSi didi 

farTobebis dafarva amreklavi masaliT (nax. 

4.2.3). 
 kosmosuri saCrdilobeli. erT-erTi 

varianti iTvaliswinebs dedamiwidan 
milionobiT km manZilze trilionobiT mcire 
zomis nawilakebis gabnevas 100 000 km sigrZis 
xelovnuri `Rrublis~ Sesaqmnelad, romelic 
aaridebs dedamiwas mzidan wamosuli 
radiaciis daaxloebiT 10%-s. 
 

 
 

nax. 4.2.1.TviTmfrinavidan atmosferoSi aerozolebis 
gabneva ([39]) 

39
 http://insiderblogs.info/chemtrails-kak-eto-rabotaet/ 

http://insiderblogs.info/chemtrails-kak-eto-rabotaet/
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nax. 4.2.2. aerostatidan stratosferoSi nawilakebis 
gafrqveva bunebrivi vulkanis analogiurad da 
misi roli mzis radiaciis arekvlaSi ([40]) 

 
 arqtikis yinulis zedapiris dafarva. am 

SemTxvevaSi igulisxmeba arqtikis myinvarebis 
dafarva saizolacio masaliT an uTxelesi 
apkiT mzis sxivebis asareklad da dnobis 
Tavidan asacileblad. 

 dedamiwis amreklavi zedapiris gaTeTreba. 
geoinJineriis es dabali donis teqnologia 
iTvaliswinebs saxlebis saxuravebisa da 
gzebis zedapirebis TeTrad SeRebvas mzis 
sxivebis arekvlis gasazrdelad. 

 klimatTan Tavsebadi kulturebis 
gamoyvana. am SemTxvevaSi laparakia mzis 
radiaciis gazrdili amrekladobis mqone 
genmodeficirebuli mcenareebis gamoyvanaze, 
  

40
Google - 7 идейгеоинженерии, или как изменить ситуацию на 

Земле клучшему–Аэрозоли в атмосферу. 
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nax. 4.2.3. udabnos dafarva amreklavi zedapirebiT 
([40]) 

agreTveg gvalvisa, sicxisa  da damlaSebuli 
niadagebis mimarT gamZle sasoflo-sameurneo 
kulturebis gamoyvanasa da gavrcelebaze. 

 kosmosuri sarkeebi. dedamiwasa da mzes 
Soris aluminis amreklavi badis mowyoba (nax. 

4.2.4). 
 miwaTsargeblobis farTomasStaburi 

cvlileba/wvimis wylis Segroveba. aq 
igulisxmeba wylis resursebis farTo-
masStaburi sainJinro marTva – gadanawileba 
RrubelTa velebis Sesaqmnelad mzis 
radiaciis didi farTobebidan arekvlis 
mizniT. 

40
Google - 7 идей геоинженерии, или как изменить ситуацию на 

Земле к лучшему - Солнцеотражающие крыши в пустынях 
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nax. 4.2.4 kosmosuri sarkeebi dedamiwis orbitaze 
[(41)] 

4.3.  naxSirorJangis STanTqma dasekvestrireba 
 

naxSirorJangis STanTqmisa da dagrovebisaTvis 
SemoTavazebulia Semdegi teqnologiebi: 
 okeanis nayofierebis gazrda rkinisa an 

azotis gamoyenebiT. es teqnologia 
iTvaliswinebs okeaneSi sakvebi nivTierebebis 
damatebas fitoplanqtonis zrdis dasaCqareb-
lad zRvebis zedapiridan naxSirorJangis 

STaanTqmis gaZlierebis mizniT (nax.4.3.1). 

 biowva (Biochar) – biomasis wva pirolizis 
pirobebSi (Jangbadis ukmarisobis garemoSi 
naxSirbadis gamoyofis gareSe) da koncentri-
rebuli  naxSirbadis Camarxva miwaSi. 

41
Google -5 грандиозных способов остановить глобальное 

потепление-Зеркала на орбите Земли 
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nax. 4.3.1. okeanis gamdidreba rkiniT 
fitoplanqtonis zrdis dasaCqareblad 

(kosmosuri suraTi) ([40) 
 

 naxSirorJangis STanTqma atmosferodan, misi 
mineralizacia da sekvestrireba. es 
teqnologia iTvaliswinebs CO2- is gamoyofas 
haeridan natriumis Txevadi hidroqsidis 
gamoyenebiT, romelic gardaiqmneba natriumis 
karbonatad da Semdgom miiReba myari 
naxSirorJangis saxiT, romelic Caimarxeba miwaSi 

(nax. 4.3.2). 
 okeanis aRmavali da daRmavali nakadebis 

Secvla. am SemTxvevaSi milebis daxmarebiT unda 
moxdes zRvis siRrmidan sakvebi nivTierebebiT 
mdidari civi wylis masebis amoqaCva zedapirze, 

40
Google - 7 идей геоинженерии, или как изменить ситуацию 

на Земле к лучшему -ионизация   океана 
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nax. 4.3.2.. naxSirorJangis STanmTqmeli xelovnuri 
xeebi ([40) 

rac xels Seuwyobs mis gagrilebas da okeanis 
mier CO2-is sekvestrirebas. 
 

 okeanis tutianobis gazrda gulisxmobs 
naxSirmJavas marilebis (karbonatebis) 
damatebas okeanis wylebSi naxSirbadis 
STanTqmis gasazrdelad. 
 

 dedamiwis zedapiris qimiuri damuSaveba. am 
SemTxvevaSi sasoflo-sameurneo da tyis 
miwebze gafrqveul unda iqnas olivainis 
(olivine), anu magneziumis rkinis silikatis 
wvrili nawilakebi, rac uzrunvelyofs 
atmosferoSi CO2-is donis regulirebas. 

40
Google - 7 идей геоинженерии, или как изменить ситуацию на 

Земле к лучшему -удаление из воздуха CO2 
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 mcenareTa narCenebis okeaneSi permanentuli 
sekvestrireba, rac gulisxmobs naxSirbadis 
dagrovebas zRvis wyalSi xeebis totebisa da 
sxva biomasis Camarxvis gziT. 

 
 genetikurad modificirebuli wyalmcenareebisa 

da zRvis mikrobebis gamoyvana naxSirorJangis 
gazrdili StanTqmis uzrunvelsayofad 
okeaneebis an Semofargluli wyalsatevebis 
zedapiridan an, ukidures SemTxvevaSi, SenobaTa 
saxuravebidan da kedlebidan. 

 
 

4.4. amindze xelovnuri zemoqmedeba 
 

geoinJineriis am mimarTulebas ganviTarebis 
ufro xangrZlivi istoria aqvs. RrubelTa 
sistemebze qimikatebiT zemoqmedeba naleqTa 
xelovnuri gamowvevis mizniT daiwyo jer kidev XX 
saukunis 50-ian wlebSi. Semdeg amas daemata 
masStaburi samuSaoebi tropikuli grigalebis 
Sesasusteblad da zogierTi samxedro amocanebis 
gadasaWrelad (mag., didi wyalmovardnebis 
gamosawvevad mowinaaRmdegis wyalsatevebze dambebis 
dangrevis mizniT da ekonomikisaTvis zaralis 
misayeneblad). 

naleqTa xelovnuri gazrda (nxg) saWiro gaxda 
klimatis cvlilebasTan mimdinare adaptaciis 
samuSaoebSic, kerZod, gvalvebTan sabrZolvelad. 
ramdenadac amindis ganmapirobebeli procesebi ar 
cnobs qveynebs Soris sazRvrebs, maTze zemoqmedebis 
samuSaoebic saerTaSoriso konteqstSi aris 
gansaxilveli. A amindze xelovnuri zemoqmedebis 
dargSi geoinJineriis teqnologiebidan ganixileba 
ori mimarTuleba:  
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 Rrublebze zemoqmedeba naleqTa 
xelovnuri regulirebis mizniT. 
es teqnologia gulisxmobs qimiur 
nivTierebaTa (Cveulebriv vercxlis iodidis) 
farTomasStabur gafrqvevas Rrublebidan 
wvimis an Tovlis stimulirebisa da 
gaZlierebisaTvis. es samuSaoebi axlac 
farTod inergeba aSS-sa da CineTSi miuxedavad 
maTi efeqturobisadmi sakmaod skeptikuri 
damokidebulebisa. samuSaoebis mTavar mizans 
Seadgens wyalsacavebSi wylis resursebis 
gazrda maTi hidroenergetikuli potencialis 
gasazrdelad da wyalsacavebTan dakavSire-
buli sarwyavi sistemebis efeqturobis 
asamaRleblad. wina saukunis meore naxevarSi 
am tipis samuSaoebi sabWoTa kavSirSic 
tardeboda, gansakuTrebiT ukrainaSi, da 
miznad isaxavda zamTris naleqebis xelovnur 
gazrdas. samxreT kavkasiaSi 1980-ian wlebSi 
nxg eqsperimentebi mimdinareobda aRmosavleT 
saqarTveloSi sionis wyalsacavis auzSi da 
somxeTSi (sevanis tbis auzSi). 1970-1980-ian 
wlebSi sabWoTa kavSiris samxreT raionebSi 
sakmaod intensiuri samuSaoebi tardeboda 
setyvasTan brZolis dargSic, Tumca maTi 
lokaluri masStabis gaTvaliswinebiT am 
samuSaoTa ganxilva geoinJineriis 
TvalsazrisiT gaumarTlebelia. 

aRniSnuli teqnologia SeiZleba 
gamoyenebuli iqnes agreTve Sebrunebul 
amocanaSi _ did teritoriaze RrubelTa 
dasaSlelad reagentis dozirebis gazrdis 
gziT. mag., 1986 wels Cernobilis katastrofis 
Semdeg ukrainis, belorusiisa da ruseTis 
mimdebare teritoriebze ramdenime Tvis 
ganmavlobaSi warmoebda RrubelTa daSlis 
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fartomasStaburi samuSaoebi naleqTa mosvlis 
dauSveblobis mizniT. 

 zemoqmedeba tropikul Rrublebze, rac 
miznad isaxavs maTi traeqtoriebis 
xelovnurad Secvlas an maTi intensivobis 
Sesustebas. eqsperimentebi am mimarTulebiT 
periodulad tardeba aSS-Si, Tumca maTi 
masStaburobisa da CatarebasTan dakavSire-
buli riskebis gaTvaliswinebiT Sedegebze 
laparaki jer naadrevia. 
 
 

4.5. geoinJineriasTan dakavSirebuli 
SesaZlo safrTxeebi 

 
jer kidev 1965 wels aSS prezidentis samec-

niero mrCevelTa komitetma gamoaqveyna angariSi, 
romelSic mocemuli iyo gafrTxileba imis Sesaxeb, 
rom CO2-is emisiebi cvlis dedamiwis siTbur 
balanss. am gafrTxilebidan 40 wlis Semdeg, igive 
komitetis 2005 wlis angariSSi CamoTvlilia is 
globaluri katastrofebi, romlebic SeiZleba 
mohyves ukve dawyebul globalur daTbobas, maT 
Soris arqtikis yinulovani safaris degradacia da 
msoflio okeanis donis aweva. amasTan erTad 
sxvadasxva qveynebSi gamoiTqva winadadebebi, 
romlebic miznad isaxavs globaluri daTbobis 
procesis SeCerebas an mis kompensirebas. kerZod, 
imave 2005 wels globaluri klimatisa da 
ekologiis institutis (moskovi) xelmZRvanelma i. 
izraelma ruseTis prezidentisadmi miweril 
werilSi wamoayena winadadeba atmosferoSi 600 
aTasi tona gogirdis aerozolis gafrqvevis Sesaxeb, 
rasac unda mohyoloda globaluri temperaturis 
ramdenime gradusiT Semcireba. igive azri gamoTqva  
2006 wels Jurnal `Climatic Change~ -is saredaqcio 
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werilSi cnobilma mecnierma paul krutcenma, 
romelmac mxari dauWira aerostatebisa da 
artileriis gamoyenebiT stratosferoSi gogirdis 
submikronuli aerozolebis Setanis ideas, anu 
vulkanuri amofrqvevis simulirebas. amave dros 
avtorma aRniSna, rom aseTi zomis mcire nawilakebs 
SeuZlia iarsebos atmosferoSi 2 wlis 
ganmavlobaSi, ramac SesaZlebelia gamoiwvios bevri 
uaryofiTi Sedegi, maT Soris adamianis 
janmrTelobazec. amitom am zomas kacobriobam 
SeiZleba mimarTos mxolod ukiduresi  
aucileblobis pirobebSi.  

imave 2006 wlis dasasruls NASA-s eimsis 
kvleviT centrSi Catarebul maRali donis 
Sexvedraze gamoTqmul iqna azri, rom miuxedavad 
klimatis cvlilebis konvenciiT UNFCCC 
gaTvaliswinebuli meqanizmebiT mravalgvari 
mcdelobisa, saTburis gazebis emisiis 
Semamcirebeli RonisZiebebi Sedegs ar iZleva da 
amitom droa biosferosTan dakavSirebuli siTbos 
damatebiTi wyaroebis sakompensaciod gamoyenebuli 
iqnas teqnikuri gzebi da saSualebebi. 

am Sexvedram gadamwyveti roli Seasrula 
geoinJineriis dargSi dafinansebis gaZlierebisa da 
am samuSaoTa legitimaciis mimarTulebiT.  

miuxedavad 2009 wels UNFCCC COP-15-ze 
gamoTqmuli kategoriuli winaaRmdegobisa, amave 
wels rigma mecnierebma (k. kaldeira, j. laTami da 
sxv.) n. mairvaldis iniciativiT daaarses 
organizacia IntellectualVentures Management, LCC, 

romelic gascems patentebs geosainJinro 
teqnologiebze. masSi yovelwliurad registrirdeba 
500-600 patenti. ufro adre bil geitsma Seqmna 
`klimatisa da energiis inovaciur gamokvlevaTaA 
fondi~, romelmac 2007 wlidan 5 mln aSS dolarze 
meti Rirebulebis grantebi daafinansa. 
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geoinJineriis dargSi dagegmili samuSaoebis 
safinanso mxardaWera mniSvnelovnad ganapiroba 
mTeli rigi politikosebisa da mecnierebis 
(gansakuTrebiT amerikis SeerTebul StatebSi) 
poziciam, romlebic adre uaryofdnen globaluri 
daTbobis anTropogenur mizezebs, Semdeg gaxdnen 
geoinJineriis meTodebiT maTTan brZolis aqtiuri 
mxardamWerebi. maT Soris SeiZleba dasaxeldes l. 
leini hadsinis institutidan da n. ginvriCi amerikis 
sainiciativo institutidan (Americal Enterprise Institute), 

politikuri moRvaweebi katos institutidan, Tomas 
jefersonis, huveris, konkurentuli iniciativis 
(Competative Enterprise Institute) institutebidan, 
saerTaSoriso politikis qselidan (International Polieg 

Netvork) da sxv. geoinJineriis sakiTxebi 
sistematurad ganixileba klimatis cvlilebis 
saerTaSoriso konferenciebze, romlebic tardeba 
hartlendis institutSi (Heartland Institute). 

UNFCC da klimatis cvlilebis 
samTavrobaTaSoriso sabWos (IPCC) farglebSi 
warmoebuli samuSaoebisagan gansxvavebiT, romlebic 
mimarTulia klimatis cvlilebis gamomwvevi 
anTropogenuri faqtorebis Sesustebisaken ekosiste-
mebis dacvisa da aRdgenis gziT, geoinJineria 
cdilobs wiaRiseuli sawvavis moxmarebiT 
gamowveuli problemebis gadaWras kvlav Zveli 
gziT, romelic gulisxmobs bunebis Zalovan 
gakontrolebas teqnikuri saSualebebis gamoyenebiT. 
aseT midgomaze dayrdnobiT SesaZlebeli iqneba 
momavalSic wiaRiseuli sawvavis uzrunveli 
moxmarebis gagrZeleba im imediT, rom geoinJineria 
SeZlebs darRveuli globaluri siTburi balansis 
aRdgenas (anu planetaruli Termostatis sawyis 
mdgomareobaSi dabrunebas) sxvadasxva axal 
teqnologiebze dayrdnobiT. cxadia, rom klimatis 
cvlilebis problemebisadmi amgvari midgoma 
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xelsayrel garemos uqmnis wiaRiseuli sawvavis 
mompovebel korporaciebs, gaagrZelon TavianTi 
saqmianoba garemosdacviT sakiTxebze naklebi 
danaxarjebis gaweviT da, Sesabamisad, safinanso 
mogebis gazrdiT. 

geoinJineriis dargSi dagegmili samuSaoebis 
globaluri masStabisa (dedamiwis zedapirze 
mosuli mzis radiaciis xelovnuri regulireba, 
okeanis qimiuri Tvisebebis Secvla) da maT 
SedegebTan dakavSirebuli SesaZlo safrTxeebis 
gaTvaliswinebiT saWiroa winaswarve Semdegi 
faqtorebis mxedvelobaSi miReba:   

 aRniSnuli samuSaoebi ar eqvemdebareba 
winaswar gamocdas. klimatze SesamCnevi 
gavlenis mosaxdenad geosainJinro zemoqmedeba 
farTo masStabiT unda Catardes, rac 
gamoricxavs eqsperimentirebis fazas. 
samuSaoTa Catarebis uaryofiTi Sedegis 
miRebisas es qmnis globaluri ekologiuri 
katastrofis saSiSroebas. 

 aRniSnuli samuSaoebi arRvevs dedamiwis 
mosaxleobisa da qveynebis Tanasworuflebi-
anobis princips. ekologiurad ganviTarebuli 
qveynebis an mZlavri korporaciebis 
gaerTianebas SeuZlia globalur garemoze 
iseTi zemoqmedebis moxdena, romelic sulac 
ar Sedis danarCeni qveynebis interesebSi. 

 geosainJinro procesebis ganxorcieleba, 
Tavisi masStaburobis gamo, aTobiT miliardi 
dolaris dafinansebas moiTxovs, rac 
xelewifebaT mxolod Zalian mdidar qveynebs 
an miliarderebs. dauSvebelia, rom msoflios 
mosaxleobis esoden mciredi nawili wyvetdes 
im globaluri garemos beds, romelic 
Tanabrad ekuTvnis planetis mTel 
mosaxleobas. 
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 es proeqtebi moicavs riskebsa da 
ganuzRvrelobebs, romlebic SeiZleba 
dakavSirebuli iyos meqanikur da adamianur 
SecdomebTan, ekosistemebisa da biomraval-
ferovnebis araswor gagebasTan, klimatis 
cvalebadobis gauTvaliswineblobasTan an 
dafinansebis CavardnebTan. 

 bevri sainJinro teqnologia faruli saxiT 
moicavs samxedro dargSi gamoyenebis 
SesaZleblobas, riTac arRvevs gaerTianebuli 
erebis garemoze xelovnuri zemoqmedebis 
xelSekrulebis (ENMOD) pirobebs, romlebic 
krZalavs garemoze zemoqmedebis mtruli 
miznebis gamoyenebas. 

 geosainJinro proeqtebi SeiZleba 
gamoyenebuli iqnas rogorc saTburis gazebis 
emisiebis Semamcirebeli RonisZiebebisa da 
biomravalferovnebis dacvis alternativa. es 
saqmianoba SeiZleba ganixilebodes rogorc 
`drois gawelis~ strategia, romelic 
emsaxureba ganaxlebadi energiebis danergvis 
xelovnurad dagvianebas. 

 zemoT CamoTvlili samuSaoebTan erTad 
arsebobs kidev erTi safrTxe, romelic 
dakavSirebulia inteleqtualuri sakuTrebis 
dacvis problemasTan. rogorc zemoT iyo 
naTqvami, geoinJineriis advokatirebSi 
CarTuli zogierTi mecnieri da biznesmeni 
SeerTebul Statebsa da sxva qveynebSi 
ayalibebs kerZo iuridiul kompaniebs, 
romlebic apatenteben geoinJineriis dargSi 
sxvadasxva gamogonebebs saganze 20 wliani 
monopoliis uflebiT da cdiloben aqedan 
safinanso mogebis miRebas. amis magaliTad 
SeiZleba dasaxeldes prof. i. jonsi, 
romelmac Camoayaliba kerZo kompania `Ocean 
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Naurichment Corporation~ da acxadebs, rom mis 
mier Camoyalibebuli `okeanis nayofierebis 
gazrdis~ meTodologia uzrunvelyofs 
TevzWeris efeqturobis zrdas, saidanac 
miRebuli ekonomiuri mogebis nawili mas 
sakuTrebad unda CauTvalon. 

 geosainJinro patentebis nawili efeqturad 
isakuTrebs sxvadasxva qalaqebSi adgilobrivi 
mosaxleobis aborigenul da tradiciul 
teqnologiebs. magaliTad, md. amazonis 
mkvidri aborigenebi uZvelesi droidan 
iyenebdnen naxSiris miwaSi Camarxvis 
teqnologias, romelic amJamad mravali 
patentis safuZvlad aris gamoyenebuli. 

am da momavalSi sxva gaugebrobebisa da 
safrTxeebis Tavidan asacileblad saerTaSoriso 
Tanamegobrobam mkacri kontroli unda daawesos 
geoinJineriis dargSi warmoebul yvela samuSaoze 
da moaxdinos maTi efeqturi marTva. amisTvis saWiro 
iqneba Semdegi RonisZiebebis gatareba: 

 geosainJinro problemebis ganxilva unda 
warmoebdes saerTaSoriso doneze gamWvirvale 
da angariSgebadi formiT, sadac yvela qveynis 
mTavrobas miecema demokratiulad 
monawileobis miRebis saSualeba. es 
diskusiebi unda warimarTos sazogadoebrivi 
organizaciebis farTo wreebis CarTulobiT, 
gansakuTrebiT mosaxleobis im fenebSi, 
romelTac yvelaze metad exeba klimatis 
cvlileba. am diskusiebis organizatorebi 
angariSvaldebulni unda iyos gaerTianebuli 
erebis organizaciis winaSe da pasuxs agebden 
diskusiebis Sedegebze. 

 diskusiebi Tavisufali unda iyos 
korporaciebis zegavlenisagan, raTa kerZo 
interesebs ar SeeZlos zemoqmedebis moxdena 
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diskusiebis Sedegebze korporaciebis 
sasargeblod. 

 geoinJineriasTan dakavSirebuli gadawyveti-
lebebi unda Seesabamebodes moqmed 
saeTaSoriso kanonmdeblobas, maT Soris 
kanonebs, romlebic icavs mSvidobasa da 
usafrTxoebas, adamianis uflebebs, 
biomravalferovnebas, erovnul suverenitets 
da krZalavs meteorologiur procesebze 
xelovnuri zemoqmedebis gamoyenebas agresiis 
mizniT. 

 miRebuli gadawyvetilebebi unda 
iTvaliswinebdes dagegmili qmedebebis iseT 
krizisul Sedegebs, rogoricaa SimSiloba, 
siRaribe, biomravalferovnebis kargva, 
ekosistemebis ganadgureba da okeanis 
mJavianobis xarisxis zrda. 

 geoinJineriis dargSi dagegmili da miRebuli 
gadawyvetilebebi unda eyrdnobodes im 
princips, rom arc klimatis cvlilebasTan 
dakavSirebuli krizisis seriozuloba da arc 
arsebuli samecniero donis ukmarisoba ar 
SeiZleba gamoyenebuli iqnas aRniSnul dargSi 
eqsperimentebis gasamarTleblad. 

aRniSnuli problema ukve or aTwleulze meti 
xnis ganmavlobaSi warmoadgens gaeros klimatis 
cvlilebis CarCo konvenciis sazrunavs. konvenciis 
oficialuri poziciis Tanaxmad garemosdacviTi 
TvalsazrisiT gaanalizebul da dasabuTebul 
teqnologiebs SeuZlia ormxrivad momgebiani 
gadawyvetilebebis uzrunvelyofa, romlebic 
globaluri ekonomikuri zrdisa da klimatis 
cvlilebis Serbilebis (miTigaciis) Tanaarsebobis 
saSualebas iZleva. sxva sityvebiT rom vTqvaT, 
teqnologiebs SeuZlia Cveni ganviTarebis 
Tanamedrove gezis/traeqtoriis uzrunvelyofa, 
romelic gamoixateba moxmarebisa da warmoebis 
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zrdaSi, am procesis uaryofiTi Sedegebis gareSe. 
miuxedavad imisa, rom garemosdacviTi kriteriumebi 
jer srulad ar aris Camoyalibebuli, kerZo 
seqtoris roli maT formirebaSi udavod miiCneva. im 
didi potencials gaTvaliswinebiT, romelic kerZo 
bizness aqvs klimatis cvlilebasTan dakavSirebuli 
teqnologiebis ganviTarebaSi, SeZlebisdagvarad 
meti yuradReba unda mieqces am potenialis 
mecnierulad dasabuTebuli gziT gamoyenebas. es 
saSualebas miscems kacobriobas, ganaviTaros 
garemosdacviTi teqnologiebi farTo sazogadoebis 
interesebis gaTvaliswinebiT da ar dauSvas viwro 
korporaciuli miznebis misaRwevad gamiznuli 
dausabuTebeli teqnologiebis gamoyeneba, 
romlebmac, SesaZloa, globaluri ekologiuri 
katastrofa gamoiwvios. 
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