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nierebaTa fakultetis dekani, biologiis doqtori, profe-

sori magda daviTaSvili

recenzentebi: saqarTvelos ekologiur mecnierebaTa ak-

ademiis prezidenti, biologiis mecnierebaTa doqtori, pro-

fesori marat cicqiSvili

garemos erovnuli saagentos ganyofilebis gamge, geo-

grafiis mecnierebaTa doqtori liana qarTveliSvili
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Sesavali

sagani “ekologiuri prognozireba” jer kidev 

gasuli saukunis dasasruls Semotanili iyo iakob 

gogebaSvilis saxelobis Telavis saxelmwifo 

universitetis geografiis da ekologiis saswavlo 

programebSi profesor e.elizbaraSvilis mier. 

kursis mizania momavali bunebis mkvlevarni 

gaerkvnen Tanamedroveobis umniSvnelovanes 

ekologiur problemebSi, gaecnon ganviTarebis 

globalur modelebs da arsebul prognozebs Tu 

scenarebs. 

samwuxarod, saxelmZRvanelo am saganSi ar 

arsebobs arc qarTul, da ramdenadac CvenTvis 

cnobilia, arc ucxour enaze. amitom saWiro gaxda 

misi struqturis gansazRvra, rasac safuZvlad daedo 

Semdegi Temebi: Tanamedroveobis umniSvnelovanesi 

globaluri ekologiuri problemebi-garemos 

dabinZureba, globaluri daTboba da gaudabnoeba, 

biomravalferovnebis Semcireba da msoflios 

ganviTarebis globaluri dinamikuri modelebi, 

globaluri modelebiT marTva, globaluri 

wonasworoba da modelebis stacionaruli reJimebi, 

globaluri ganviTarebis prognozebi.

kursi 5 kreditiania (30 saaTi), swavleba 

gulisxmobs, rogorc leqciebis, ise seminarebis 

da praqtikuli mecadineobis Catarebas kvleviTi 

komponentis gaTvaliswinebiT - globaluri 

ganviTarebis modelebis gamoyenebiT da sawyisi 

pirobebis variaciiT sxvadasxva scenarebis miRebas. 
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Tavi 1

Tanamedroveobis globaluri ekologiuri 
problemebi

1.1. geoekologiis problemebi

ekologia berZnuli sityvaa, oikos niSnavs sacxovriss, 

saxls, garemos, xolo logos – Secnobas, swavlas, mecniere-

bas. amrigad sityva-sityviT ekologia niSnavs mecnierebas 

sacxovrisis, garemos Sesaxeb. 

termini ,,ekologia~ Semoitana gamoCenilma biologma 

e.hekelma 1869 wels da Tavdapirvelad is ganixileboda, ro-

gorc biologiis nawili, romelic Seiswavlis urTierTkav-

Sirebs cocxal organizmebs Soris da urTierTdamokideb-

ulebas cocxal organizmebsa da maT sacxovriss anu garemos 

Soris. 

dRes ekologia ar warmoadgens biologiuri mecnierebis 

nawils, is multidisciplinaruli, dargTaSorisi mecniere-

baa. ekologia aris mecniereba organizmebis da garemos urT-

ierTmimarTebaTa Sesaxeb. Tu aRniSnul urTierTmimarTebas 

ganvixilavT globalur masStabSi, anu ganvixilavT urTierT-

mimarTebas sazogadoebasa da geografiul garemos Soris, 

maSin saqme gveqneba globalur ekologiur problemebTan, 

romlebic uSualod exeba geografiul sivrces, geografi-

ul garss, mTlianad dedamiwas, mis biosferos, mosaxleo-

bas, yvela Tanamedrove saxelmwifos da bolos dedamiwaze 

mcxovrebi yvela adamianis interesebs. es problemebi dedami-

wis ekologiis anu geoekologiis problemebs warmoadgens. 

aqedan gamomdinare, ekologiuri problemebiT daintereseb-

ulni arian sxvadasxva dargis specialistebi - botanikosebi, 

zoologebi, niadagmcodneebi, geografebi, paleontologebi, 

geofizikosebi, geoqimikosebi da sxva.

samecniero-teqnikuri revoluciis pirobebSi gauTval-

iswinebeli maStabebi miiRo biosferos gaWuWyianebam. gamaWu-
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Wyianebel nivTierebaTa mravali saxeoba, maT Soris metalebi, 

mtveri, pesticidebi, radiaqtiuri nivTierebani, atmosferos 

da hidrosferos cirkulaciuri procesebis Sedegad scilde-

ba regionalur dones da vrceldeba globaluri maStabebiT. 

amiT Cveni planeta gardaiqmneba erTian teqnobiologiur 

sistemad. aseTi gardaqmnebi biologiur garemoSi ukvalod ar 

Caivlis adamianebisaTvis. medikosebis gamokvlevebis Tanax-

mad, samrewvelo sawarmoTa gamonabolqvebi Seicaven 150-mde 

nivTierebas, romlebic seriozul zians ayeneben adamianis 

janmTelobas. adamianis mravali dRevandeli daavadeba uka-

vSirdeba bunebriv garemoSi qimiuri warmoebis produqtebis 

da satransporto saSualebebis gamonabolqvebis arsebobas. 

amasTanave, gamaWuWyianebel nivTierebaTa did nawils axasi-

aTebs mutagenuri Tvisebebi, romelTac unari aqvT gavlena 

moaxdinon adamianis STamomavlobaze. 

globaluri masStabiT garemos gauaresebis mizezebi 

amiT ar amoiwureba. SeiZleba CamoiTvalos uamravi, maT So-

ris rogorc antropogenuri, ise bunebrivi faqtori, rom-

lebic uaryofiT gavlenas axdenen garemoze da globalur 

ekologiur problemebs qmnian. Tanamedroveobis erT-erTi 

mniSvnelovani ekologiuri problema globaluri daTbobaa.

gaerTianebuli erebis organizaciis mier miCneulia, rom 

Tanamedroveobis Tanamedroveobis umniSvnelovanes ekolo-

giur problemebs miekuTvneba klimatis cvlileba, gaudab-

noeba, miwebis degradacia, ozonis fenis rRveva da biomra-

valferovnebis Semcireba. Cnobilia agreTve sxva ekologiuri 

problemebi, romlebic risks uqmnian kacobriobis ganviTare-

bas. Qqvemod, TanmimdevrobiT ganvixilavT am problemebs. 
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1.2. dedamiwis klimatis cvlileba

mecnierebam didi xania daadgina, rom cxvadasxva geolo-

giur epoqaSi dedamiwis klimati icvleboda. dedamiwis sfer-

os sxvadasxva nawilSi mimdinareobda daTboba an gamyinva-

reba. magaliTad, sxvadasxva geologiur epoqaSi gamyinvareba 

mimdinareobda fineTsa da kanadaSi (arqauli era), grenlan-

diasa da CrdiloeT evropaSi (proterozouli era), afrikaSi, 

avstraliaSi, samxreT amerikaSi, indoeTSi (karbonuli peri-

odi), evropasa da CrdiloeT amerikaSi (meoTxeuli periodi). 

cxeli klimati iyo Spicbergenis kunZulze, Sua cimbiris ze-

ganze (kembriuli periodi) da sxv. xmelTaSua zRvis tipis 

hava gavrcelebuli iyo grenlandiaSi, xolo notio hava saha-

rasa da sxva udabnoebSi (mesemeuli periodi).

dedamiwis klimatis cvlilebis ZiriTadi Taviseburebebi 

geologiur warsulSi naCvenebia cxrilSi 1.1.

paleozouris dasawyisi (570 mln. wlis win) Tbili klima-

tiT xasiaTdeboda. xmeleTis ZiriTadi masebi Tavmoyrili iyo 

tropikul da zomier ganedebSi; samxreT da gansakuTrebiT 

CrdiloeT polusi okeaniT iyo dafaruli, rac rogorc Cans, 

yinulis warmoqmnas xels uSlida. klimatis aciveba, romelmac 

gamoiwvia masiuri gamyinvareba, dafiqsirebulia daaxloebiT 

450 mln. wlis win (gviandel ordoviciulSi). am droisaTvis 

xmeleTis zedapirze moxda kontinenturi filaqnebis mniS-

vnelovani gadaadgilebebi.

triasuli periodis dasawyisSi (230 mln. wlis win) 

xmeleTis ZiriTadi masivebi gaerTianebuli iyo erT mTlian 

superkontinentSi (pangeaSi), romlis CrdiloeTiT — lavra-

zia, xolo samxreTiT — gondvana garSemotymuli iyvnen te-

TisiT. sabolood iurul periodSi pangeam daSla daiwyo.

triasuli periodis ganmavlobaSi mimdinareobda klima-

tis TandaTanobiTi daTboba. daTboba grZeldeba iurul ep-

oqaSic. am droisaTvis dedamiwis saSualo temperatura isev 

maRali rCeboda da udrida 24,5° graduss.iurulSi klimati 
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arsebiTad zonalurobiT xasiaTdeba da amasTanave samxreT 

da CrdiloeT naxevarsferoebis saSualo ganedebSi adgili 

aqvs temperaturis sezonur ryevas. iurulSi masiuri gamyin-

vareba ar fiqsirdeba.

kainozouri era, romelic 65 mln. wlis win daiwyo da 

Tavdapirvelad Tbili klimatiT gamoirCeoda. paleocenSi 

Tbili klimati SenarCunda: am periodis saSualo global-

uri temperatura Tanadrouls aRemateboda daaxloebiT 8°-

9° gradusiT. magaliTad londonis ganedze saSualo wliuri 

temperatura Seadgenda 21° graduss (dReisaTvis ki igi Sead-

gens mxolod 10° graduss).

pleistocenSi dedamiwa gamyinvarebis fazaSi ukve Sesuli 

iyo. pleistocenSi damaxasiaTebelia myinvaruli periodis 

Tanmimdevrulad SedarebiT Tbil gamyinvarebaTSorisiT 

Secvla. pleistoceni Sedgeba gamyinvarebis oTxi periodisa-

gan, romelTagan pirveli da klasikuria giuncuri gamyin-

vareba (1,2-1,0 mln. wlis win). giuncuri aciveba dasrulda 

giunc-mindeluri daTbobiT (1,0-0,76 mln. wlis win), romlis 

drosac xmelTaSua, Sav da beringis zRvebze aRiniSneboda 

transgresiebi.

axali globaluri daTboba daiwyo daaxloebiT 10,3-10,2 

aT. wlis win. amrigad holoceni daiwyo intensiuri daTbo-

biT. Sedegad qreba skandinaviis myinvaruli safari (8,5 aT. 

wlis win). Cvens welTaRricxvamde 500 wlis ukan daiwyo sub-

atlantikuri periodi. am periodSi xdeba klimatis gauare-

seba.

cxrili 1.1. klimaturi cvlilebebi geologiur warsulSi

era, periodi dro klimatis Tavisebureba
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paleozouri 570 mln.

wlis win

Tbili klimati. xmeleTis

ZiriTadi masebi Tavmoyrili

iyo tropikul da zomier

ganedebSi; samxreT da

gansakuTrebiT CrdiloeT

polusi okeaniT iyo dafaruli,

rac rogorc Cans, yinulis

warmoqmnas xels uSlida.

klimatis aciveba, romelmac

gamoiwvia masiuri gamyinvareba, 

dafiqsirebulia daaxloebiT

450 mln. wlis win

triasuli 230 mln. 

wlis win

xmeleTis ZiriTadi masivebi gaer-

Tianebuli iyo erT

mTlian superkontinentSi

(pangeaSi),temperatura isev

maRali rCeboda da udrida

24,5°

kainozouri 65 mln. 

wlis win

Tbili klimatiT gamoirCeoda.

magaliTad londonis ganedze sa-

Sualo wliuri temperatura Sead-

genda 21° graduss

(dReisaTvis ki igi Seadgens

mxolod 10° graduss).

pleistoceni 1,2-1,0 

mln.wlis

 win

Sedgeba gamyinvarebis oTxi peri-

odisagan, romelic

dasrulda giunc-mindeluri daT-

bobiT (1,0-0,76 mln. wlis

win), romlis drosac

xmelTaSua, Sav da

beringis zRvebze aRiniSneboda 

transgresiebi.
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holoceni 10,3-10,2 

aT. 

wlis

 win.

daiwyo intensiuri daTbobiT.

Sedegad qreba skandinaviis myin-

varuli safari (8,5 aT. wlis

win). Cvens welTaRricxvamde

500 wlis ukan daiwyo

subatlantikuri periodi.

am periodSi xdeba klimatis gaua-

reseba.

Cveni eris pirvel aswleulSi sinotive da temperatura 

uaxlovdeboda Tanamedrove mdgomareobas. Tumca daaxloe-

biT Cv. w. IV-V ss. moxda pirobebis Secvla da gagrZelda igi 

VIII saukunemde (cxrili 1.2).

am periodSi evropaSi klimati Tbili da mSrali iyo. amave 

periodSi iwyeba torfnarebis Semcireba da tbaTa doneebis 

dacema. adrindel Sua saukuneebis (VIII saukunidan XIV sauku-

nemde) periods vikingebis epoqa ewodeba. am droisaTvis kli-

mati ufro rbili da Tbili xdeba, rasac mohyva CrdiloeTis 

zRvebSi yinulovani masis Semcireba.

800-1200 ww. vikingebi iseT ganedebze naosnobdnen, sadac 

dReisaTvis otivtive yinulebia gavrcelebuli. swored maT 

gaxsnes da daasaxles islandia da grenlandia. Cv. w. 750-1200 

ww. dasavleT evropa Tbili klimatiT xasiaTdeboda sinoti-

vis ramdenadme vardniT. XII-XIII ss. baltiis sanapiroebsa da 

inglisSi yurZens zrdidnen.

VIII-XIII ss. CrdiloeT amerika aseve dadebiTi Tbili kli-

matiT gamoirCeoda — didi tbebis raionSi gaCnda dasaxleba, 

sadac miwaTmoqmedebas misdevdnen. amitomac VIII-XIII saukunee-

bis periodma miiRo gavrcelebuli saxelwodeba — mcire kli-

maturi optimumi.

XIII-XIV ss. iwyeba klimatis xelaxali aciveba, CrdiloeTis 

wylebSi TandaTanobiT izrdeba yinulovani safris raode-

noba, sazRvao gzebi metwilad Caiketa. amave periodSi iwyeba 
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klimatis Sidasezonuri cvlilebani. SeiniSneboda klimatis 

gadasvla e.w. mcire myinvarul periodSi. am ukanasknelisT-

vis niSandoblivi iyo mTis myinvarebis bunebis xasiaTi.

XVI saukuneSi SesamCnevi xdeba alpuri myinvarebis 

Semoteva, xolo XVI-XVII ss. man maqsimums miaRwia. klimatis 

cvlileba mcire klimaturi optimumsa da mcire myinvarul 

periodSi arasinqronulad mimdinareobda. am cvlilebebis 

zusti mizezi ucnobia.

cxrili 1.2. klimaturi cvlilebebi axal eraSi

saukune klimaturi pirobebi

I Seesabameba Tanamedrove klimats

IV-V dan VIII klimati cvalebadia, ZiriTadad 

Tbili da mSrali

VIII -XII Tbili klimatiT xasiaTdeboda sinotivis ram-

denadme vardniT. XII-XIII ss. baltiis sanapir-

oebsa da inglisSi yurZens zrdidnen – mcire 

klimaturi optimumi.

XIII-XIV klimatis xelaxali aciveba, _ mcire myinvar-

ul periodi

XVI-XVII alpuri myinvarebis Semoteva

klimaturi pirobebi icvleboda saqarTvelos terito-

riazec. rogorc mkvlevarebi adgenen, proterozoul eraSi 

saqarTvelo xasiaTdeboda notio tropikuli haviT. haeris 

saSualo wliuri temperatura iyo 300, wliuri naleqebi-

1000-1500mm, Rrublianoba-70-75%, qaris saSualo siCqare-

3-4m/wm. paleozour eraSi hava kvlav tropikuli rCeboda im 

gansxvavebiT, rom sagrZnoblad Semcirda klimaturi maCvene-

blebis sidideebi. mezozour eraSi saqarTvelos terito-

riaze myardeba subtropikuli klimati. kainozour eraSi 



11

mimdinareobs mZlavri teqtonikuri moZraoba, intensiuri 

gamyinvareba, xmeleTisa da zRvebis gadanawileba. mesameul 

periodSi saqarTvelos hava kvlav tropikulia da axlandel-

Tan SedarebiT ufro Tbili. meoTxeul periodSi myinvaruli 

da gamyinvarebaTSorisi epoqebis monacvleobaze damokide-

bulebiT icvleboda saqarTvelos havac. yovelive naTqvami 

kargad Cans nax. 1.1-dan.

nax. 1.1. haeris saSualo wliuri temperaturis cvlileba 

kavkasiaSi ukanaskneli 400 mln wlis manZilze sxvadasxva av-

torebis mixedviT: 

1 _ n.iasamanovi (1985); 2 – v.sinicini (1976); 3 – k.nucubiZe 

(1966); 4 – k.emiliani (1966); 5 – v.sergini (1978); 

(m.elizbaraSvili,2001)
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nax.1.1-is Tanaxmad paleotemperatura kavkasiis regionSi 

mTeli paleozouri eras ganmavlobaSi sakmaod maRali iyo da 

saSualod 20-280C Seadgenda. mezozouri eras ganmavlobaSi 

wliuri temperaturis ryevadoba ufro farTo diapazonSi 

aRiniSneboda (12-280C). gansakuTrebiT mniSvnelovani cv-

lilebebi, kerZod temperaturis xSiri dacemebi kainozour 

eraSi - paleocenSi da meoTxeul periodebSi mimdinareobda. 

ukanasknel maTganSi haeris saSualo wliuri temperatura 7 
0C -mde daeca. 

saqarTvelos klimati icvleboda ukanasknel aTaswleul-

Sic. gamokvlevebis Tanaxmad gamoikveTeba XII-XIII saukuneebis 

klimaturi optimumi, agreTve XV-XVI da XVII-XVIII saukuneebis 

mcire myinvaruli periodebi, romelTac globaluri masSta-

bebi hqondaT.

dedamiwis klimati icvleboda ukanaskneli saukuneebis 

manZilzec. XYIII- saukunis evropis klimati SeiZleba daxas-

iaTdes rogorc kontinenturi, mcirenaleqebiani. 1850 wl-

idan zomier ganedebsa da arqtikaSi daiwyo temperaturis 

gazrda da mimdinare saukunis 30-iani wlebisaTvis misma sa-

Sualo namatma Seadgina 0,30C, xolo arqtikaSi-0,90C. XX sau-

kunis 40-ani wlebidan Crdilo-dasavleT grenlandiaSi dai-

wyo aciveba, romelic gavrcelda centralur arqtikaSi, 

kanadis arqtikul arqipelagze da nawilobrov aRmosavleT 

cimbirze. acivebis intensiuroba gansakuTrebiT maRali iyo 

karibis zRvaze. aq 20 wlis ganmavlobaSi haeris saSualo tem-

peratura Semcirda 30-iT. gasuli saukunis 60-ani wlebidan 

aciveba kvlav daTbobam Secvala.
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1.3. klimatis cvlilebis mizezebi

nax.1.2-ze warmodgenilia dedamiwis klimatis cvlilebis 

ZiriTadi mizezebi. nax.-is Tanaxmad, klimatis cvlilebis 

ZiriTadi mizezebia: kontinentebis dreifi da masTan dakav-

Sirebuli teqtonikuri procesebi, vulkanuri amofrqvevebi, 

astronomiuli da radiaciuli mizezebi, romlebic dakavSire-

bulia dedamiwis astronomiuli parametrebis da mzis aqtivo-

bis cvlilebas, agreTve atmosferos qimiuri Semadgenlobis 

cvlileba da saplanetaTaSorisi mtveri da nislovanebebi. 

SedarebiT dawvrilebiT ganvixiloT zogierTi maTgani.

nax. 1.3. klimatis cvlilebis mizezebi

teqtonikuri procesebi iwvevs reliefis cvlilebas, 

dedamiwis qerqis awevas an dawevas, rasac mohyveba xmeleTis 



14

farTobis gazrda an Semcireba, okeaneTa dinebebis cvlileba, 

siTbocvlis gazrda an Semcireba dabal da maRal ganedebs 

Soris Dda sxv. aRniSnul cvlilebebTan dakavSirebiT icv-

leba dedamiwis zedapiris siTbos balansis mdgenelebi, ten-

brunvis pirobebi da mTlianad klimati.

gondvana daaxloebiT 530-750 mln wlis win Camoyali-

bda da karga xans samxreT polusis garSemo iyo. 360 mln 

wlis win, qva-naxSiris periodSi mkveTri moZraobiT daiZra 

CrdiloeTiT da Crdiloamerikul-skandinaviur miwebTan Se-

jaxebiT gigantur protokontinent pangeas SeuerTda. amis 

miuxedavad, 180 mln wlis win, iurul periodSi pangea kv-

lav gaixliCa da isev gondvanad da CrdiloeTis kontinent 

lavraziad iqca. 30 mln wlis Semdeg Tavad gondvana daiSala 

samxreT amerikad, afrikad, avstraliad da antarqtidaT, 

xolo lavraziidan Camoyalibda CrdiloeT amerika da evra-

zia. aq aRwerili kargad moCans nax. 1.3-ze.

amavdroulad, dedamiwaze mimdinareobs intensiuri teq-

tonikuri moZraobebi, xmeleTis ryeva, rac Tavis mxriv gav-

lenas axdenda klimatur pirobebze (nax.1.4).
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nax. 1.3. kontinentebis dreifi



16

nax.1.4. teqtonikuri ruka

astronomiuli hipoTeza dedamiwis klimatis cvlile-

bas ukavSirebs dedamiwis brunvis RerZis da agreTve misi 

orbitis cvlilebebs. dedamiwa-mTvaris sistemis evolu-

ciis gamoTvlebma cxadyo, rom dedamiwis arsebobis 4,5-4,7 

mlrd wlis ganmavlobaSi icvleboda misi brunvis xasiaTi. 

Teoriulma gamoTvlebma aCvena, rom Tanamedrove pirobebSi 

dedamiwis brunvis RerZis daxriloba misi orbitis sibrty-

isadmi izrdeba 50-iT 1mlrd weliwadSi, xolo brunvis siCqa-

re mcirdeba 20%-iT. amiT dReRamis xangrZlivoba saukuneSi 

1,7 mlwm-iT izrdeba. 
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amrigad, SeiZleba davaskvnaT, rom dedamiwa adre brunav-

da ufro swrafad SedarebiT naklebi daxrilobis kuTxiT. 

amitom meteorologiuri elementebis wliuri da dReRam-

uri amplitudebi ufro naklebi iyo, vidre amJamad, xolo 

temperaturaTa sxvaoba ekvatorsa da polusebs Soris-meti. 

zemoaRniSnulis gamo atmosferos cirkulacia SedarebiT in-

tensiuri iyo, rac, Tavis mxriv, gavlenas axdenda dedamiwis 

klimatze.
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nax.1.5. dedamiwis astronomiuli parametrebis cvlileba
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dedamiwis klimatis cvlileba SeiZleba dakavSirebuli 

iyos CrdiloeTi da samxreTi polusebis, da agreTve kon-

tinentebis mdebareobaTa cvlilebebTan. paleoklimaturi 

gamokvlevebis Tanaxmad dadgenilia, rom paleozour eraSi 

CrdiloeT polusi mdebareobda wynari okeanis centrSi, 

saidanac man TandaTan gadainacvla arqtikis mimarTulebiT. 

cxadia polusebisa da kontinentebis gadaadgileba iwvevs 

klimatis mkveTr cvlilebebs. polusebis absoluturi gadan-

acvlebisas dedamiwis zedapirze gadaadgildeba agreTve 

geografiuli koordinatebis badec, maTTan dakavSirebul 

klimatur zonebTan erTad. polarul raionebSi moxvedril 

kontinentebze viTardeboda kontinenturi gamYinvareba, rac 

iwvevda mTeli dedamiwis zedapiris temperaturis Semcire-

bas. paleomagnituri monacemebis Tanaxmad, aseT movlenas 

adgili hqonda karbonul da permul periodebSi, rodesac 

samxreT amerika, afrika, indoeTi, avstralia da antarqtida 

dajgufebuli iyo samxreT polusis raionSi.

dedamiwis klimatis cvlilebis astronomiul mizezad 

SeiZleba CaiTvalos agreTve mzis sistemis sxva planetebi-

sa da dedamiwis urTierTmiziduloba. amis Sedegad adgili 

aqvs dedamiwis RerZis daxrilobis cvlilebas daaxloebiT 

100 000 wlis periodiT. cnobili mecnieris m.milankoviCis 

gamoTvlebis Tanaxmad, aseT cvlilebebs SeuZlia gavlena 

moaxdinos dedamiwis klimatze.

klimatis radiaciuli cvlileba dakavSirebulia dedami-

waze mosuli mzis energiis cvlilebasTan. es ukanaskneli ki 

damokidebulia atmosferos gamWvirvalobaze. magaliTad, 

vulkanebis didi da xangrZlivi amofrqvevis Sedegad vul-

kanuri mtveri xangrZlivi drois manZilze rCeba stratos-

feroSi da dedamiwis irgvliv warmoqmnis mtvris fenas. amis 

Sedegad mcirdeba mzidan mosuli radiaciis saerTo raode-

noba. aseT vulkanur amofrqvevas SeiZleba mivakuTvnoT 1883 

wels kunZul krakatauze momxdari amofrqveva, ris Sedega-
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dac 80km-ze atyorcnili vulkanuri ferfli atmosferoSi 

ramodenime weliwads iyo. TiTqmis igive efeqti hqonda pina-

tubos amofrqvevas 1991 wlis 12 ivniss (ix. nax. 1.6).

mze ar aris absoluturad mudmivi varskvlavi. mis zeda-

pirze warmoiqmneba muqi da naTeli monakveTebi, anu laqebi 

da CiraRdnebi. sistematurad icvleba maTi raodenoba da 

farTobi. mzeze mimdinare am procesebis erTobriobas mzis 

aqtivoba ewodeba. es cvlilebebi, romlebic usaTuod gavle-

nas axdens dedamiwis klimatze, zogjer fiqsirdeba calkeu-

li meteorologiuri punqtebis mier. magaliTad, Tbilisis 

saxelmwifo universitetis meteorologiuri sadguris da-

kvirvebaTa monacemebiT aRmoCnda, rom mzis maqsimaluri aq-

tiurobis dros haeris temperatura 1,0-1,50-iT gaizarda. 

amasTan temperaturis dReRamuri amplituda metwilad aRe-

mateba mic Sesabamis mniSvnelobas mzis minimaluri aqtiuro-

bis dros.
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nax. 1.6. pinatubos amofrqveva1991 wlis 2 ivniss

mzeze mimdinare aqtiuri procesebi aisaxeba mzeze 

laqebis saSualebiT (nax. 1.7). rac metia laqaTa ricxvi da 

farTobi, miT metia mzis aqtiuroba.
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nax. 1.7. mzis laqebi

mzis moqmedebaSi dadgenilia Semdegi ZiriTadi ciklebi: 

saukunovani (80-100 weli), naxevarsaukunovani (30-45 weli), 

11-wliani da 22-wliani, romelic warmoiqmneba mzis laqebis 

urTierTsawinaaRmdego magnituri polarobis ori mezobeli 

11-wliani ciklebis mier.

nax. 1.8-ze warmodgenilia mzis aqtivobis ciklebi 1975-

2005 wlebSi. nax-ze kargad moCans sami TerTmetwliani 

ciklebi, romelTa maqsimumebic Seesabameba 1982, 1993 da 2003 

wlebs.
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nax.1.8. mzis aqtivoba 1975-2005 wlebSi

Tu ganvixilavT mzis moqmedebis ufro xangrZliv peri-

ods, rogorc as naCvenebia nax. 1.9-ze, davrwmundebiT, rom 

11-wliani ciklis garda, gamoikveTeba sxva ufro grZalpe-

riodiani ciklic, am SemTxvevaSi 80-90-wliani. 

mzeze mimdinare aRniSnuli procesebi aisaxeba dedamiwis 

atmosferos maRal fenebze da Sesabamisad gavlenas axdens 

dedamiwis klimatze.
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nax. 1.9. mzis aqtivoba 1850-2000 wlebSi da misi prognozi 2050 

wlamde

cnobilma amerikelma mecnierma n.sliperma aago dedami-

wis klimatze mzis moqmedebis speqtraluri modeli, ris 

safuZvelzec Camoayaliba Semdegi daskvnebi: 1800-1880 

wlebis periodi iyo civi saukunis cikli, xolo 1880-1980 

wlebisa-Tbili; amasTan, meore periodi Seicavda anomalurad 

civ zamTrebs (1899-1918ww); misi varaudiT 1980 wlidan unda 

dawyebuliyo civi saukunis cikli, romelic unda gagrZele-

buliyo 2060 wlamde.

klimatis cvlilebis mravali sakiTxi Seiswavles aka-

demikosebma m.budikom da T.daviTaiam. maT daadgimes, rom 

klimatis mimdinare cvlilebebi mniSvnelovnad iyo damokide-
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buli atmosferoSi naxSirorJangis da qveda stratosferoSi 

aerozolis raodenobis cvlilebebTan. am ukanasknelis masa 

Cveulebriv izrdeba intensiuri vulkanuri amofrqvevebis 

Sedegad.

1.4. garemos dabinZurebis problema

adamiani Tavisi sameurneo saqmianobis Sedegad abinZurebs 

garemos -atmosferul haers, wyals, niadags, rac Tavis mxriv 

uaryofiTad ubrundeba TviT adamians. sxvadasxva wyaroebi-

dan gamoyofili atmosferos damabinZurebeli nivTierebebi 

gadaitanebian haeris masebis da mdinareebis mier da vrcel-

debian sakmaod did manZilebze. aseTi gziT warmoiqmneba at-

mosferos globaluri dabinZureba(nax.1.10). 

nax. 1.10. globaluri dabinZureba
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garemos dabinZurebis wyaroebs Soris pirvel adgilzea 

naxSirbadebis wiaRiseuli. maT miekuTvneba naxSiri, navTobi 

da gazi. maTi wvis Sedegad gamoyofili narCenebi aWuWyiane-

ben atmosferos da uaryofiT gavlenas axdenen adamianis or-

ganizmze. 

atmosferos damabinZurebeli nivTierebebi adamianis 

organizmze moqmedebis TvalsazrisiT axdenen fizikur da 

qimiur zemoqmedebas. fizikur zemoqmedebas axdens radi-

aqtiuri nivTierebebi, siTburi dabinZureba (temperaturis 

gazrda), xmauri da dabalsixSiriani vibraciebi. qimiur zemo-

qmedebas axdens Txevadi naxSirwyalbadebi, sarecxi saSuale-

bebi, plastmasebi, pesticidebi da sxva sinTeTikuri nivTiere-

bebi, azotis da gogirdis narCenebi, mZime metalebi, ftoris 

SenaerTebi, myari minarevebi, organuli nivTierebebi(cxrili 

1.3). 

 

nax. 1.11. fizikuri da qimiuri zemoqmedeba
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cxrili 1.3. atmosferos damabinZurebeli nivTierebebis 

zemoqmedeba

zemoqmedebis xa-

siaTi

axdens

fizikuri radiaqtiuri nivTierebebi, siTburi dabi-

nZureba (temperaturis gazrda), xmauri da 

dabalsixSiriani vibraciebi

qimiuri Txevadi naxSirwyalbadebi, sarecxi saSu-

alebebi,

plastmasebi, pesticidebi da

sxva sinTetikuri nivTierebebi, azotis

da gogirdis narCenebi, mZime

metalebi, ftoris SenaerTebi,

myari minarevebi, organuli

nivTierebebi.

 

avtotransportis da aviaciis ganviTarebam arsebiTad 

gazarda maTgan gamonabolqvi airebis wili atmosferoSi. 

Sefasebebi gviCvenebs, rom saSualo raodenobis mosaxleo-

bis samrewvelo qalaqSi avtotransportis wilze modis 

gamonabolqvis saerTo masis 30-70%. amerikis SeerTebul 

StatebSi damabinZurebeli nivTierebebis 40% modis moZravi 

wyaroebis gamonabolqvze, maT Soris satvirTo da samgza-

vro avtomobilebze, orTqmavlebze da sahaero transpor-

tze. ZiriTadi wili moZravi wyaroebidan atmosferos dabi-

nZurebaSi modis benzinze momuSave avtomobilebze. a.S.S.-Si 

maTi xvedriTi wili Seadgens 75%-s, TviTmfrinavebis gam-

onabolqvisa _ 5% da a.S.

ZiriTadi damabinZurebeli nivTierebebia naxSirbadis 

oqsidi, naxSirwyalbadebi da azotis oqsidebi. naxSirwyal-

badebisa da naxSirbadis oqsidis udidesi gamonabolqvi aRin-

iSneba avtotransportis damuxruWebisa da Tavisufali sv-
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lis dros, xolo azotis oqsidisa Seesabameba did siCqareebs. 

saerTod avtomobilebi Zlier abinZureben haers gaCerebisa 

da daZvris dros. dizelis Zravebi SedarebiT ekonomiuria 

da gamoabolqveben zogierTi nivTierebis SedarebiT nakleb 

raodenobas, magram dizelis Zrava didi raodenobiT ga-

moabolqvebs dauwvav naxSirbads, amitom isini ufro metad 

abinZureben garemos da ufro cudad moqmedeben adamianis 

janmrTelobaze.  

zogierTi siCqaris TviTmfrinavebi da kosmosuri xomal-

debi aWuWyianeben stratosferos azotisa da gogirdmJavas 

moqmedebiT, agreTve aluminis oqsidis nawilakebiT. isini 

uaryofiTad moqmedeben ozonis fenaze da haeris globalur 

temperaturaze. 

qlor-ftor meTanebi, freoni 11, freoni 12 warmoad-

genen gazs, romlebic warmoiqmnebian im aerozoluri pre-

paratebis aorTqlebisas, romlebic gamoiyeneba Tmebis Ses-
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aRebad. aRniSnuli gazebi vrceldebian da xangrZlivad 

arseboben troposferoSi. freonebi aZliereben saTburis 

efeqts, gamoTvlebis Tanaxmad daaxloebiT 2030 wels fre-

onebis gavlenis Sedegad ozonis saerTo raodenoba Semcird-

eba 18%-iT, xolo qveda stratosferoSi 40 %-iT. yovelive 

amis saboloo Sedegad, globaluri miwispira temperatura 

gaizarda. 

 atmosferodan binZurdeba niadagi, okeane da xmeleTis 

wylebi. maT gaaCnia agreTve dabinZurebis damoukidebeli wy-

aroebi. 

niadagis damabinZurebeli ZiriTadi wyaroebia avto-

transportis, samrewvelo sawarmoebis da Tboeleqtrosad-

gurebis gamonabolqvi, myari samrawvelo narCenebi(metalebi) 

da sayofacxovrebo narCenebi.

 msoflio okeanis damaWuWyianebel ZiriTad nivTierebebs 

warmoadgenen navTobi da navTobproduqtebi, pesticidebi, 

sinTeturad aqtiuri nivTierebebi, mZime metalebi (vercx-

li, tyvia, cinki, kadmiumi, spilenZi da sxva.). garda amisa 

msoflio okeanes abinZureben agreTve teqnogenuri warmoSo-

bis radioaqtiuri nivTierebebi. 

 okeanis ZiriTadi damabinZurebeli wyaroebia tankerebis 

avaria, navTobis mopoveba fskeridan, qalaqebis mier dabi-

nZurebuli mdinareebis Camonadeni, radiaqtiuri daSlis 

produqtebi da sayofacxovrebo narCenebi.

 xmeleTis wylebis raodenobriv da xarisxobriv cvli-

lebebze gansakuTrebul gavlenas axdenen sameurneo moR-

vaweobis iseTi saxeobebi, rogorebicaa wyalmomxmarebloba, 

samrewvelo da komunaluri miznebisaTvis, agreTve urban-

izacia, wyalsacavebis Seqmna, morwyva amoSroba da sxvadasxva 

agromelioraciuli samuSaoebi.

 adamianis zemoqmedebas xmeleTis wylebze aqvs rogorc 

dadebiT, ise uaryofiTi gavlena. dadebiTi faqtorebia wylis 

racionaluri gamoyeneba, gamwmendi nagebobebis mSenebloba, 
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komunalur-sayofacxovrebo Camonadenebis gawmenda, unar-

Ceno warmoebis axali teqnologiebis SemuSaveba da danergva, 

erovnuli perkebis da nakrZalebis Seqmna da sxv. xmeleTis 

wylebze zemoqmedebis uaryofiTi faqtorebia wylis ara-

racionaluri gamoyeneba, Waobebis amoSroba, wyalsatevebis 

dabinZureba samrewvelo da komunaluri CamonadeniT, wyal-

satevebis cxovelTa da mcenareuli samyaros ganadgureba.

1.5. globaluri daTboba da misi regionaluri 

gamovlinebebi

klimatis Tanamedrove cvlilebaze did gavlenas axdens 

adamianis sameurneo saqmianoba, gansakuTrebiT ki sxvadasxva 

saxis saTbobis wviT gamowveuli naxSirorJangis koncentra-

ciis gazrda atmosferoSi. 

nax. 1.12-ze warmodgenilia dedamiwis atmosferoSi sa-

sargeblo wiaRiseulis produqtebis gamonabolqvi. Aam nax.-

dan Cans, rom atmosferoSi gamonabolqvi produqtebis masa 

swrafad gaizarda gasuli saukunis 50-ni wlebis Semdeg, rac 

swored industrializaciis process ukavSirdeba. 

atmosferoSi gamonabolqvi produqtebis saerTo masa 

1950 wels Seadgenda 1000-1200 milion tonas weliwadSi, xolo 

Cveni saukunis dasawyisSi man 8000 milion tonas miaRwia, anu 

7-8 jer gaizarda. Aaqedan sawvavis gamonabolqvi aRemateba 

3000 milion tonas, qvanaxSiris warmoebis daaxloebiT 3000 

milioni tonaa, bunebrivi airis gamonabolqvi 1500 milion 

tonas, xolo cementis warmoebis gamonabolqvi 300 milion 

tonas Seadgens weliwadSi.

industriul epoqaSi atmosferoSi mniSvnelovnad gaiz-

arda naxSirorJangis koncentracia (nax. 1.16). 
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nax. 1.12. sasargeblo wiaRiseulis atmosferoSi gamonabolqvi 

produqtebi

nax 1.12-dan Cans, rom naxSirorJangis koncentracia at-

mosferoSi 1870-2000 wlebis ganmavlobaSi 290 milioni toni-

dan 370 milion tonamde gaizarda. Amave dros, misi zrda 

yvelaze intensiuri gasuli saukunis Sua periodidan iyo. 

atmosferoSi airebis emisiebis zrda, kerZod aero-

zolebis da saTburis airebis zrda iwvevs temparaturis mo-

matebas, rasac Tan sdevs zRvis donis momateba, gvalvebis, 

wyaldidobebis da sxva stiqiuri movlenebis gaxSireba, rac 

warmodgenilia sqemaze (nax. 1.13).
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nax. 1.13. naxSirorJangis koncentraciis zrda

nax. 1.14. globaluri daTbobis mizezebi da Sedegebi
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es ki iwvevs saTburis efeqts da temperaturis Seuqcevad 

zrdas (ix.nax. 1.15). am process globalur daTbobas uwode-

ben. globaluri daTboba Tanamedroveobis umniSvnelovanesi 

globaluri ekologiuri problemaa. mas SeuZlia 

Secvalos dedamiwaze Camoyalibebuli wonasworoba-cirku-

laciuri meqanizmebi, dinebaTa sistemebi, bunebrivi zonebi 

da ekosistemebi, da a.S., riTac gaurTulos da SeuzRudos 

adamians saarsebo pirobebi. amitomac gaerTianebuli erebis 

organizaciam saTanado yuradReba miaqcia am problemas da 

miiRo klimatis cvlilebis specialuri konvencia.

nax.1.15. globaluri temperaturis cvlileba 1850 wlidan

XXI saukunis dasawyisSi msoflio meteorologiuri 

organizaciis egidiT Catarebulma gamokvlevebma daadas-

tures globaluri klimatis daTbobis aRniSnuli tenden-
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cia. naTqvams kargad adasturebs nax.1.16, romlis Tanaxmadac 

ukanaskneli 1000 wlis ganmavlobaSi temperatura udides 

mniSvnelobas miaRwia.

nax.1.16. globaluri temperaturis cvlileba ukanaskneli 1000 

wlis ganmavlobaSi

dadginda, rom globaluri daTbobis pirobebSi dedamiwis 

sxvadasxva raionebSi daTboba sxvadasxva intensivobiT mimdi-

nareobs. ufro metic calkeul raionebSi daTbobas aciveba 

cvlis (nax.1.17).
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nax. 1.17. daTbobis intensivoba dedamiwis sxvadasxva raionebSi

nax1.17.-dan Cans, rom daTboba gansakuTrebiT mkafiod 

aris gamoxatuli evraziisa da CrdiloeT amerikis polarul 

seqtorebSi, agreTve wynari okeanes aRmosavleT da cen-

tralur nawilebSi, da indoeTis okeanes samxreT nawilSi. 

intensiuri acivebis didi farTobebi dafiqsirebulia wynari 

okeanes CrdiloeT da samxreT, agreTve atlantikis okeanes 

CrdiloeT nawilSi. susti aciveba aRiniSneba afrikis kon-

tinentis centralur nawilSi – notio ekvatoruli tyee-

bis zonaSi. daTboba gansakuTrebiT mkafiod aris gamoxatu-

li evraziisa da CrdiloeT amerikis polarul seqtorebSi, 

agreTve wynari okeanes aRmosavleT da centralur nawileb-

Si, da indoeTis okeanes samxreT nawilSi. intensiuri acivebis 

didi farTobebi dafiqsirebulia wynari okeanes CrdiloeT 
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da samxreT, agreTve atlantikis okeanes CrdiloeT nawilSi. 

susti aciveba aRiniSneba afrikis kontinentis centralur 

nawilSi – notio ekvatoruli tyeebis zonaSi.

nax. 1.18. globaluri da kontinentaluri temperaturis cvlileba

temperaturis zrdis intensivoba gansxvavebulia sx-

vadasxva kontinentze, xmeleTze da okeaneze (nax. 1.18). cxa-

dia, rom xmeleTi ufro swrafad Tbeba, vidre okeane.

gansakuTrebiT aqtualuria klimatis cvlilebis prob-

lema mTebSi. TiToeuli ferdobis klimaturi reJimi war-

moadgens uTvalavi “topoklimaturi zonebis” erToblio-

bas, romelTaganac TiToeuli Tavisi gansakuTrebulobiT 

gamoirCeva. es arTulebs mTebSi klimatis cvlilebis ten-

denciebis da raodenobrivi maxasiaTeblebis obieqtur Se-

fasebas.

piki diu-midis (safrangeTi, pirineebi, 2862 m.) monace-
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mebis analizma aCvena, rom 100 wlis ganmavlobaSi saSualo 

wliurma temperaturam moimata 0,940C-iT. daTbobis tenden-

cia gansakuTrebiT SesamCnevi SemodgomiT da gazafxulze 

iyo. aRsanisnavia, rom vake raionebSi daTbobis aseTi inten-

sivoba ar aRiniSneba.

alpebis maRalmTiani sadgurebi afiqsireben erTdrou-

lad minimaluri da maqsimaluri temperaturebis zrdas, maSin 

rodesac amave regionSi dablobze ganlagebuli sadgurebis 

monacemebis Tanaxmad mniSvnelovnad izrdeba mxolod minim-

aluri temperaturebi.

daTbobis procesi kargad aris gamoxatuli mTis myinva-

rebze, rasac adasturebs nax. 1.19. aq kargad Cans avstriaSi 

da alaskaze myinvarebis ukan daxevis procesi.
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nax. 1.19. myinvarebis ukan daxevis procesi

klimatis cvlilebis gansakuTrebuli TaviseburebiT 

gamoirCeva saqarTvelo. Tanamedrove globaluri daTbo-

bis saerTo fonze aRmosavleT saqarTveloSi mimdinareobs 

temperaturis zrda, xolo dasavleTSi - umTavresad kleba. 

saSualo wliuri temperaturis zrdis yvelaze maRali siC-

qareebi aRiniSneba qvemo qarTlis vakeze, qarTlis da kax-

eTis qedebze, lixis qedis aRmosavleT kalTebze da borjo-

mis xeobaSi. am raionebSi temperaturis zrdis yovelwliuri 
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siCqare aRemateba 0,0050C-s. temperaturis umniSnelo klebaa 

javaxeTis zeganze (nax. 1.20).

nax. 1.20. haeris saSualo wliuri temperaturis cvlilebis siCqare 

10 weliwadSi

dasavleT saqarTvelos teritoriis did nawilze wli-

uri temperaturebis mniSvnelovani cvlileba ar SeiniSneba, 

calkeul raionebSi ki SeimCneva aciveba. aciveba damaxasi-

aTebelia kolxeTis dablobis Sida raionebisaTvis, mesxeTis 

qedis dasavleTi nawilisa da mdinare enguris xeobis zemo 

welisaTvis. daTbobis calkeuli kerebia Savi zRvis sanapir-

oze, aWaraSi Caqvis maxloblad, imereTis maRlobze da raWis 

qedze. temperaturis cvlilebis mimarT gansakuTrebiT 

mgrZnobiarea ianvari.

mravalferovania agreTve naleqebis cvlilebis xasiaTi. 



40

kolxeTis dablobze da aWaris mTebSi gasuli saukunis gan-

mavlobaSi naleqebi izrdeboda saSualod 6mm-iT yovel 10 

weliwadSi, kavkasionis maRalmTian zonaSi ki naleqebi mc-

irdeboda 9mm siCqariT 10 weliwadSi (nax. 1.21).

nax. 1.21. atmosferuli naleqebis cvlilebis siCqare % 10 

weliwadSi

1.6 klimatis cvlilebis scenarebi

jer kidev m.budikom da o.drozdovma, dauSves ra ga-

suli saukunis 70-ian wlebSi atmosferoSi naxSirorJangis 

raodenobis zrdis arsebuli tendenciebis SenarCuneba, Sea-

fases XXI saukuneSi mosalodneli klimaturi pirobebi. maTi 

gaangariSebiT XXI saukunis 20-ani wlebisaTvis temperatura 

sagrZnoblad gaizrdeba. misi namati arqtikul auzSi miaRw-
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evs 12-150-s ivlisSi da 15-200-s ianvarSi. zomier ganedebSi 

temperatura Sesabamisad gaizrdeba 2-5 da 10-150-iT. amrigad 

m.budikos da o.drozdovis Tanaxmad, mimdinare saukunis 20-

iani wlebis Termuli reJimi miuaxlovdeba adreuli plioce-

nis epoqis pirobebs.

germaneli mecnieris j.merseris da akademikos 

v.kotliakovis azriT 20-30-iani wlebisaTvis mosalodnelia 

dairRves antarqtikuli myinvaris dasavleTi nawili, rac 

gamoiwvevs msoflio okeanis donis 5 m-iT momatebas. igive 

bedi moelis arqtikul myinvarul safarebs. 

m.budikos azriT am droisaTvis kavkasiisa da Sua aziis 

myinvarebze naleqebis raodenoba moimatems Sesabamisad 75 da 

100-150 mm-iT, ianvris saSualo temperatura - 7-80-iT, xolo 

ivlisis temperatura ucvleli darCeba. 

dReisaTvis cnobilia dedamiwis momavali klimatis mrav-

alricxovani scenarebi. mecnierTa jgufma msoflios meteo-

rologiuri organizaciis egidiT daamuSava globaluri kli-

matis 4 scenari (Climate change, 1996) – A,B,C da D. A scenaris 

Tanaxmad mimdinare saukuneSi globaluri temperaturis cv-

lilebis siCqare yovel 10 weliwadSi iqneba 0,30C, B scenaris 

Tanaxmad - daaxloebiT 0,20C, xolo C da D scenarebis Tanax-

mad - Sesabamisad 0,10C -ze ramdenadme meti da daaxloebiT 

0,10C. es imas niSnavs, rom globaluri temperaturis cvli-

lebis siCqare XXI saukuneSi XX saukunesTan SedarebiT gaiz-

rdeba A scenaris ganxorcielebis SemTxvevaSi 0,250C -iT, B 

scenaris ganxorcielebis SemTxvevaSi 0,150C -iT xolo C da D 

scenarebis ganxorcielebis SemTxvevaSi - daaxloebiT 0,050C 

-iT. Tu daTbobis procesi sawyis etapze wrfivad warimarTe-

ba, rac savsebiT dasaSvebia, unda vivaraudoT, rom calkeul 

landSaftebSi temperaturis cvlilebis siCqare gaizrdeba 

analogiuri sidideebiT. maSin mosalodnelia, rom humidurma 

landSaftebma TandaTanobiT gaTboba daiwyos. arahumiduri 

landSaftebi ufro swrafad gaTbebian.
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nax. 1.22. temperaturis cvlileba sxvadasxva scenarebis mixedviT

nax.1.22-ze warmodgenilia temperaturis mosalodne-

li cvlileba sxvadasxva scenarebis mixedviT. Gglobaluri 

temperaturis yvelaze mniSvnelovani zrda mosalodneli 

A2 scenaris ganxorcielebis SemTxvevaSi (wiTeli xazi). Aam 

SemTxvevaSi mimdinare saukunis dasasruls globaluri tem-

peratura daaxloebiT 3.50-iT gaizrdeba. A1 da B scenarebis 

SemTxvevaSi temperatura gaizrdeba 2.5-2.70-iT(mwvane xazi). 

B1 scenaris SemTxvevaSi temperatura moimatebs 1.5-1.60-iT 

(lurji xazi), xolo naxSirorJangis koncentraciis mudmivo-

bis daSvebis SemTxvevaSi, saukunis dasasruls temperatura 

mxolod 0.40-iT moimatebs (yviTeli xazi naxazze).

nax. 1.23-ze warmodgenilia globaluri daTbobis scena-

rebi mTeli dedamiwisaTvis 2020-2029(marcxniv) da 2090-2099 

(marjvniv) wlebSi. 

yvelaze saxifaTo A2 scenaris Sedegebi naxazze naCvenebia 
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qveda suraTze. Gganxilvidan Cans, rom A2 scenaris ganxor-

cielebis SemTxvevaSi mimdinare saukunis 20-30-ian wlebSi 

temperatura CrdiloeT naxevarsferoSi 2-30-mde gaizrdeba 

(marcxena suraTi), xolo saukunis dasasruls temperaturis 

nazardi CrdiloeT naxevarsferos xmeleTze 80-mde miaRwevs 

(marjvena suraTi).

A1 da B scenarebis Sedegebi warmodgenilia nax. 1.27-is 

Sua striqonSi ganlagebul suraTebze. amsemTxvevaSi temper-

aturis mateba SedarebiT naklebi sididiT aris mosalod-

neli da saukunis dasasruls is 6-70-mde miaRwevs. 

nax. 1.23-is pirvel striqonSi naCvenebia globaluri daT-

bobis scenarebi yvelaze misaRebi B1 scenaris mixedviT. am 

SemTxvevaSi mimdinare saukunis dasasruls CrdiloeT nax-

evarsfero 3-40-iT gaTbeba, xolo samxreT naxevarsferoSi 

temperatura mxolod 1-30-iT moimatebs.
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nax. 1.23. globaluri daTbobis scenarebi 2020-2029(marcxniv) da 

2090-2099 (marjvniv) wlebSi

saqarTvelos hidrometeorologiis institutSi gaTvli-

li iyo temperaturis cvlilebis scenarebi kavkasiisaTvis. 

Tu ganxorcieldeba A scenari kavkasiis zogierT bunebriv 

landSaftebSi garkveuli cvlilebebi SesaZlebelia mxolod 
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XXI saukunis dasasruls. dablob raionebSi am SemTxvevaSi 

mosalodnelia zomieri landSaftebis transformacia sub-

tropikulSi. gansakuTrebiT mniSvnelovani cvlilebebi ram-

denadme mogvianebiT (1,5-2 saukune) SeiZleba moxdes mTis 

landSaftebSi. kerZod moxdes maTi gadmonacvleba TiTo 

safexuriT qvemod.

scenaris ganxorcielebis SemTxvevaSi analogiur cvli-

lebebs dasWirdeba dablobSi 2,0-2,5, xolo mTebSi - daax-

loebiT 3,0-3,5 saukune. C da D scenarebis ganxorcielebis 

pirobebSi ki landSaftTa tipebis igive TanmimdevrobiT 

gadanawileba mosalodnelia vakeSi 4-5, xolo mTebSi 7-10 

saukunis Semdeg. ra Tqma unda es mxolod Teoriuli gaTvle-

bia da maTi prognozuli mniSvneloba ar aris didi.

1.7. gaudabnoeba, misi ZiriTadi raionebi da mizezebi

gaudabnoeba niSnavs miwis degradacias aridul, naxevrad 

aridul da mSral subhumidur raionebSi, gamowveuls sx-

vadasxva faqtorebiT, maT Soris klimaturi cvlilebebiT da 

adamianis saqmianibiT. audabnoebis Sedegis erT-erTi frag-
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menti naCvenebia nax. 1.24-ze.

nax. 1.24. gaudabnoebis Sedegebi

gaudabnoeba ukve didi xania, rac msoflios mTeli rigi 

qveynebis ZiriTad ekonomikur, socialur da garemosdac-

viT problemad iqca. amitomac jer kidev 1977 wels gaeros 

specialurma konferenciam miiRo gaudabnoebasTan brZolis 

samoqmedo gegma. miuxedavad amisa 1991 wels gaeros garemos-

dacviTi programis daskvnis Sesabamisad miwebis degradaciis 

problema ufro gamwvavda. amasTan dakavSirebiT 1992 wels 

rio-de-JaneiroSi gamarTul konferenciam TxovniT mimarTa 

gaeros generalur asambleas, raTa momzadebuliyo gaudab-

noebasTan brZolis konvencia. 1994 wlis 17 ivniss parizSi 



47

miRebul iqna aRniSnuli konvencia. amJamad mas xeli moawera 

160-ze metma saxelmwifom.

saqarTvelom aRniSnul konvencias xeli moawera 1994 

wels, xolo ratifikacia moaxdina 1999 wlis 23 ivliss, riT-

ac valdebuleba aiRo SeimuSavos gaudabnoebasTan brZolisa 

da gvalvis Sedegebis Semcirebisaken mimarTuli saTanado 

RonisZiebebi.

nax1.25-ze warmodgenilia gaeros mier gavrcelebuli 

gaudabnoebis saSiSroebis qveS arsebuli msoflios gvalvi-

ani raionebis ruka.

nax.1.25. gaudabnoebis raionebi: 1-sakuTriv gvalviani;

2-naxevradgvalviani;
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3-mSrali subhumiduri

rukaze naCvenebia sakuTriv gvalviani, naxevradgvalviani 

da mSrali subhumiduri raionebi. rukidan Cans, rom gaudab-

noebis saSiSroeba moelis xmeleTis zedapiris sakmaod mniS-

vnelovan nawils. sadReisod planetaruli masStabiT gaudab-

noebas ganicdis sarwyavi miwebis 80%-ze meti, urwyavi miwebis 

170 milioni heqtari. gaudabnoeba yovelwliurad ukargavs 

da gamousadegars xdis 6 milion heqtar farTobs. gaudab-

noebiT aqtiurad xelyofil miwebze mosaxleobs msoflios 

110 qveynis 860 milioni kaci, anu mTeli msofliosmosaxleo-

bis daaxloebiT 25^%.

warmodgenil rukidan Cans agreTve, rom aziaSi gaudabnoe-

bis yvelaze aqtiuri kerebi kontinentis centralur nawilSia 

da ukavia yazaxeTis, uzbekeTis, yirgizeTis, TurqmeneTis da 

tajikeTis teritoriebi. am qveynebisaTvis damaxasiaTebelia 

Tbili hava da atmosferuli naleqebis mcire raodenoba, ris 

gamoc xSiria xangrZlivi gvalviani periodebi. aseT gvalvian 

ekosistemebs gaaCnia gaudabnoebis maRali riski, rasac un-

aleqobasTan erTad xels uwyobs gaiSviaTebuli mcenareuli 

safari, agreTve qviSiani da damlaSebuli niadagebi.

gaudabnoeba did zarals ayenebs CineTs. qveynis pirda-

piri finansuri danakargebi gaudabnoebis gamo weliwadSi 2-3 

miliard dolars Seadgens, xolo 170 milionze meti adami-

ani rCeba yovelgvari saarsebo saSualebebis gareSe. qveynis 

CrdiloeT nawilSi yovelwliurad gaudabnoeba vrceldeba 

daaxloebiT 210 aTas ha farTobze. amJamad gaudabnoebulia 

20 milionamde ha teritoria da analogiuri procesi vi-

Tardeba kidev 14 miln ha farTobze.

yvelaze gvalvian kontinentad avstraliaa miCneuli, 

radganac iq gvalvas da gaudabnoebas ganicdis kontinentis 

teritoriis daaxloebiT ori mesamedi. calkeul raionebSi 

finansuri danakargebi yovelwliurad Seadgens 30-40%-s. 

didi zarali aqvs miyenebuli kontinentisaTvis damaxasi-



49

aTebel mdidar biomravalferovnebas.

gaudabnoebis bunebrivi faqtorebidan ZiriTadia kli-

maturi faqtori – gvalva. s.xromovisa da l.mamontovas 

ganmartebis Tanaxmad “gvalva aris xangrZlivi periodi 

gazafxulsa da zafxulSi, romlis drosac naleqebi normaze 

gacilebiT dabalia, haeris temperatura ki maRali, ris ga-

moc niadagSi arsebuli tenis maragi Sreba da iqmneba mcena-

ris normaluri zrdisa da ganviTarebisaTvis araxelsayreli 

pirobebi, mindvris kulturebis mosavlianoba ki ecema an mo-

savali iRupeba”.

 gvalva miekuTvneba klimatis katastroful movlenaTa 

ricxvs. xSirad moicavs aTasobiT kilometr teritoriebs. 

gvalvis dros iRupeba, rogorc bunebrivi, ise kulturuli 

mcenareuloba. cxovelTa nawili iRupeba, xolo nawili gaf-

dasaxldeba sxva raionebSi.

kontinentebis mxriv gvalvian raionebs yvelaze didi 

teritoria aziaSi ukavia. aseTi raionebis saerTo farTobi iq 

aRemateba 1,8 miliard heqtars, saidanac 1,4 miliardi ha gan-

icdis mniSvnelovan gvalvianobas. afrikaSi gvalvian raionebs 

ukavia 1,4 miliardi ha farTobi, aqedan mniSvnelovan gval-

vas ganicdis 1 miliard ha-ze meti farTobi. avstraliaSi 

gvalviani raionebi moicavs 0,7 miliard ha-s, mniSvnelovnad 

gvalviani ki – 0,4mlrd. ha-s. CrdiloeT amerikaSi Sesabam-

isad gvaqvs 0,6 da 0,4 mlrd. ha, samxreT amerikaSi –0,4 da 0,3 

mlrd.ha, xolo evropaSi- 0,17 da 0,1 mlrd.ha (ix.cxrili 1.4).

cxrili 1.4. gvalvianobis gavrceleba kontinentebis mixedviT

kontinenti gvalviani raionebis 

saerTo farTobi, 

miliardi ha

gansakuTrebiT 

gvalviani raionebis 

farTobi, miliardi 

ha

azia 1,8 1,4
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afrika 1,4 1

avstralia 0,7 0,4

CrdiloeT amerika 0,6 0,4

samxreT amerika 0,4 0,3

evropa 0,17 0,1

sul 5,07 3,6

mkacri gvalvebi ekonomikurad sustad ganviTarebul 

qveynebSi iwveven mosaxleobis masobriv sikvdilianobas da 

epidemiebs. aseTi katastrofuli gvalvebis magaliTebia sax-

elis, eTiopiis, sudanisa da sxva cnobili gvalvebi.

katastrofuli gvalvebi aRiniSneba evraziis teritori-

azec. magaliTad 1976 wels gvalvam moicva mTeli dasavleTi 

evropa da didi zarali miayena mTel rig qveynebs. gvalvebma 

Zlieri xanZrebi gamoiwvies safrangeTSi. ganadgurda tyee-

bis didi masivebi. inglisSi gvalvebis Sedegad wylis maragi 

Semcirda 40-70 %-mde. parlamenti iZulebuli gaxda gamoeca 

kanoni sasmeli wyliT sargeblobis SezRudvis Sesaxeb.

gvalva gansakuTrebiT saSiSia zafxulSi. maRali temper-

atura, haeris dabali tenianoba da Zlieri aorTqleba aS-

robs niadagis zeda fenebs, aferxebs vegetatiuri masis dag-

rovebas, amcirebs mcenaris kvirts da zrdis fesvebs, saerTo 

jamSi ki amcirebs yvela sasoflo-sameurneo kulturis mo-

savlianobas.

cnobilia gvalvianobis mTeli rigi agrometeorologi-

uri maxasiaTeblebi (cxrili 1.5). magaliTad, jer kidev XIX 

saukunis dasasruls v.dokuCaevma gvalvianobis Sesafase-

blad SemoiRo atmosferuli naleqebis da aorTql;ebadobis 

Tanafardoba. aorTqlebadoba niSnavs potenciurad SesaZlo 

aorTqlebas. b.livingstonma 1921 wels amerikis SeerTebuli 

Statebis klimatis simSralis gamosakvlevad gamoiyena na-

leqebis Sefardeba aorTqlebasTan. 1934 wels r.davidma am 

miznebisaTvis daasabuTa haeris sinotivis deficitis gamoy-

enebis SesaZlebloba. g.selianinovma SemoiRo e.w. hidroTer-
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muli koeficienti, romelic ganisazRvreba, rogorc nale-

qebis Sefardeba temperaturebis jamTan. 1948 wels v.popovma 

havis simSralis dasaxasiaTeblad Semoitana e.w. efeqturi 

naleqebis cneba, es naleqebis is nawilia, romelic gamoiyene-

ba mcenaris mier. n.bovam gvalvianobis indeqsis gansazRvri-

sas naleqebsa da temperaturasTan erTad formulaSi gaiT-

valiswina niadagSi arsebuli produqtiuli tenis maragic. 

Tornveitis indeqsi, romelmac farTo gamoyeneba hpova 50-

60ian wlebSi, Seicavs aorTqlebadobas, wylis deficits da 

wylis siWarbes. gasuli saukunis 90-ian wlebSi gvalvebis in-

tensivobis dasaxasiaTeblad sanqt-peterburgis a.voeikovis 

saxelobis mTavar geofizikur observatoriaSi Semotanili 

iyo e.w. bunebrivi meteorologiuri kompleqsebi.

cxrili 1.5. gvalvianobis agrometeorologiuri maxasiaTeblebi

maxasiaTebeli avtori

atmosferuli naleqebis da aorTql;ebadobis 

Tanafardoba

v.dokuCaevi

naleqebis Sefardeba aorTqlebasTan aSS

haeris sinotivis deficiti r.davidi

hidroTermuli koeficienti - naleqebis Se-

fardeba temperaturebis jamTan

g.selianinovi

efeqturi naleqebi - naleqebis is nawilia, 

romelic gamoiyeneba mcenaris mier

v.popovi

niadagSi arsebuli produqtiuli tenis mara-

gi

n.bova

aorTqlebadoba, wylis deficiti da wylis 

siWarbe.

Tornveiti
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nax. 1.26. gvalvebis ganmeoradoba b.sazonovis  mixedviT(%)

miuxedavad gvalvebis agrometeorologiuri maxasiaTe-

blebis didi simravlisa, gvalvis yvelaze saimedo maCvene-

blad miCneulia niadagis tenianoba, kerZod gazafxulze te-

nis maragi niadagis fesvTa warmomqmnel SreSi. teritoriis 

teniT uzrunvelyofis kritikul normad miRebulia nale-

qebis jami savegetacio periodSi 150-200 mm. farglebSi.

dReisaTvis Seqmnilia gvalvebis mTeli rigi katalogebi, 

romlebic axasiTeben gvalvianobis intensivobas dedamiwis 

sferos sxvadasxva raionSi. erT-erTi aseTi katalogi, ro-

melic damuSavda sanqt-peterburgis mTavar geofizikur ob-

servatoriaSi, moicavs saukunovan informacias (1891-2000w.w)

gvalvebis Sesaxeb evropaSi, amerikis SeerTebul StatebSi, 

kanadaSi, indoeTSi, meqsikaSi, saxelSi da avstraliaSi. am 

monacemebis safuZvelze Sedgenilia gvalvebis gavrcelebis 
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ruka (ix. nax. 1.26).

rukis Tanaxmad, gvalva yovelwliurad aRiniSneba Crdil-

oeT da ukidures samxreT afrikaSi, centralur aziaSi, axlo 

aRmosavleTSi, dasavleT avstraliaSi, CrdiloeT amerikaSi 

– kldovan mTebSi, samxreT amerikaSi – CileSi. ramdenad-

me naklebia gvalvebis ganmeoradoba (80%) xmelTaSuazRvis 

auzSi, samxreT cimbirSi, dasavleT evropaSi.Ggvalva TiTq-

mis 2 weliwadSi erTxel mosalodnelia evraziis teritoriis 

did nawilze, CrdiloeT amerikis dasavleT nawilSi, samxreT 

amerikaSi (amazonis auzis gamoklebiT), da avstraliis aR-

mosavleT nawilSi.

gaudabnoebis mniSvnelivani mizezebia anTropogenuri 

faqtori da socialur-ekonomikuri pirobebi. kacobriobis 

istoriis ganmavlobaSi mSrali miwebis degradacia mudmi-

vad mimdinareobda. Soreul warsulSi is SemTxveviT xas-

iTs atarebda da SemoisazRvreboda mcire teritoriebiT. 

dawyebuli XVI saukunidan, mas Semdeg rac mTel msoflioSi 

gavrceleba daiwyo dasavleT evropisaTvis damaxasiaTebelma 

warmoebis, finansuri urTierTobebis da vaWrobis Taname-

drove sistemam, miwebis degradaciis tempi swrafad gaiz-

arda TiTqmis yvela gvalvian regionSi. ra Tqma unda es ar 

aixsneba mxolod klimaturi faqtorebiT, mas mniSvnelovan 

wilad ganapirobebdnen globaluri da adgilobrivi xasiaTis 

socialur-ekonomikuri procesebi.

aqadis imperia, romelsac Cvens welTaRricxvamde XXVI-

XXIII saukuneebSi ekava Tanamedrove mesopotamiis terito-

ria, daeca okeanuri dinebebis gaTbobis Sedegad gamowveuli 

xangrZlivi gvalvebis gamo. imperiaSi Seqmnili mkveTri so-

cialuri danawevreba da centraluri ekonomikuri sistema 

uZlurni aRmoCndnen am stiqiuri movlenis winaSe. xmelTaS-

uazRvis auzis qveyanebSi miwebis degradacia aqtiurad mim-

dinareobda romis imperiis epoqaSic. amis ZiriTadi mizezi 

iyo mosaxleobis da armiis mier tyis da sanovagis mudmivad 
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mzardi gamoyeneba. albaT igive mizezis gamo daecnen indi-

elebis cnobili qalaqi-saxelmwifoebi.

 200 aTasze meti adamiani daiRupa cnobili saxelis 

gvalvebis dros afrikaSi 1968-1974 wlebSi. Tavdapirvelad 

SimSilis mizezi iyo gvalva, magram tragediis gamwvaveba 

gamoiwvia socialurma faqtorebma. meurneobis arasworma 

warmarTvam da agreTve sabazro da politikuri Zalebis ze-

moqmedebam gaaqtiura miwebis degradaciis procesi.

 msoflios mTel rig qveynebSi miwebis degradaciis 

ZiriTadi mizezi adamianis moRvaweobaa, rac gamoixateba 

araracionalur miwaTsargeblobaSi da mcenareuli safaris 

ganadgurebaSi. am mizezebis gamo CineTis samxreTis 11 pro-

vinciaSi wylismieri erozia gavrcelda daaxloebiT 48,11 

mln.ha-ze, romelTaganac 6,8 mln.ha mTlianad ganadgurda. es 

niSnavs, rom TviTeuli heqtari yovelwliurad kargavs 50-80 

tona niadags.

centralur aziaSi miwebis degradaciis ZiriTadi mizezi 

wylis resursebis araracionaluri gamoyeneba da mcena-

reulobis saTbobad gamoyenebaa. Aaralis zRvis auzSi ori 

didi mdinarea amudaria da sirdaria, magram dawyebuli 1987 

wlidan maT arc erTi wveTi wyali ar CaaqvT aralis zRvaSi. 

mdinareebis wyali mTlianad ixarjeba morwyvaze. amis gamo 

varaudoben, rom 2020 wlisaTvis aralis zRvis farTobi 

40780kv.km dan Semcirdeba 94 00 kv.km.mde.

 miwebis degradcias mniSvnelovnad xels uwyobs agreTve 

anTropogenuri mizeziT gamowveuli qarismieri erozia, sar-

wyavi miwebis damlaSeba da teqnogenuri gaudabnoeba. mi-

webis degradaciis Sedegad gardauvalia biologiuri mra-

valferovnebis cvlileba, rac gamoixateba ekosistemebis 

produqtiulobis SemcirebaSi da saerTo gaRaribebaSi. mcena-

reTa Zvirfasi saxeobebi ganidevnebian sarevelebis mier. mx-

olod kopetdaRSi gasul saukuneSi gaqra “wiTel wignSi” Se-

tanili mcenaris sami Zvirfasi saxeoba. amJamad centralur 



55

aziaSi ganadgurebis saSiSroebis qveS imyofeba mcenareTa 70-

ze meti iSviaTi saxeoba.

anTropogenuri zemoqmedebis Sedegad Raribdeba damaxas-

iaTebeli fauna. centralur aziaSi ganadgurebis saSiSroeba 

moelis cxovelTa 10 adgilobriv saxeobas, maT Soris jei-

rans.

1.8.klimatis Tanamedrove cvlileba da gaudabnoeba

arsebuli mravalricxovani literaturis Tanaxmad 

ukanasknel aTwleulebSi TiTqmis yvela kontinentze aRin-

iSneba gansakuTrebiT mkacri gvalvebi. 1972 wels daiwyo 

da TiTqmis saukunis dasasrulamde gagrZelda erT-erTi 

yvelaze katastrofuli sudano-saxelis gvalva afrikaSi. 

imave wels daiwyo da 1975-1976 wlebSi piks miaRwia xan-

grZlivma gvalvebma dasavleT evropaSi. zogierTi monaceme-

biT es iyo yvelaze mkacri gvalva dawyebuli 1698 wlidan.

amerikis SeerTebul StatebSi 1977 wlis gvalva yvelaze 

mkacri iyo 40 wlis periodis ganmavlobaSi, xolo kanadaSi 

XX saukunis ganmavlobaSi yvelaze mkacri gvalvebi aRiniSna 

1984 da 1988 wlebSi.

ukanaskneli 20 wlis ganmavlobaSi gvalvebi gaaqtiurda 

agreTve CrdiloeT afrikaSi, xmelTaSuazRvispireTSi, cim-

birSi, axlo aRmosavleTSi, centralur aziaSi, kavkasiaSi.

dendroklimaturi informacia saSualebas gvaZlevs da-

vakvirdeT gvalvebis ganmeoradobis dinamikas ukanaskneli 

300 wlis ganmavlobaSi. monacemebi adastureben gvalviano-

bis gaaqtiurebas TiTqmis yvela kontinentze. gamoTvlebis 

Tanaxmad ukanaskneli 70-80 wlis ganmavlobaSi gvalvebis gan-

meoradoba 2 jer gaizarda, rasac kargad eTanxm,eba amave pe-

riodSi tbebis donis dacema da teritoriebis gaudabnoebis 

saerTo zrda.

ukanasknel aTwleulebSi gvalvebis gaaqtiurebis erT-
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erTi mizezi SeiZleba iyos klimatis Tanamedrove cvlileba. 

XIX saukunis dasasruls daiwyo cnobili “arqtikis daTboba”, 

ramac maqsimums gasuli saukunis 30-ian wlebSi miaRwia. daT-

boba gansakuTrebiT kargad iyo gamoxatuli maRali ganedebis 

atlantikur seqtorSi. ufro mZlavri aRmoCnda ukanaskneli 

daTboba, dawyebuli 80-iani wlebidan. Ggaeros egidiT Cat-

arebuli gamokvlevebis Tanaxmad am procesis Sedegad gasuli 

saukunis ganmavlobaSi dedamiwis globaluri temperatura 

gaizarda daaxloebiT 0,50C-iT. globalurma daTbobam gamoi-

wvia regionaluri klimatebis cvlilebebi, moxda naleqebis 

gadanawileba.

gamokvlevebis Sedegad dadginda, rom ukanasknel aT-

wleulebSi atmosferos zogadma cirkulaciam evropul se-

qtorSi mniSvnelovani cvlilebebi ganicada. atmosferos 

wneva maRal ganedebSi Semcirda, dabal da zomier ganedebSi 

gaizarda da centri gadaadgilda samxreT-aRmosavleT-afri-

kis centralur raionebSi da saxelis zonaze.

wnevis gazrdam da anticiklonebis gaZlierebam dabal 

ganedebSi xeli Seuwyo Tbili zamTrebisa da gvalvebis gan-

meoradobaTa gazrdas, gaudabnoebis arealis gafarToebas. 

amrigad klimatis cvlilebis bunebriv procesebma gaaqtiura 

gaudabnoebis procesebi evraziis vakeebze, CrdiloeT afri-

kaSi, xmelTaSuazRvispireTSi, dasavleT da aRmosavleT cim-

birSi. CamoTvlili regionebi SemdgomSic gaudabnoebis in-

tensiur zonaSi iqnebian moqceulni.

1.9. gvalvebi da gaudabnoebis problema saqarTveloSi

didi qarTveli mamuliSvili, gamoCenili geografi, is-

torikosi da mogzauri vaxuSti batoniSvili XVIII saukuneSi 

werda, rom ivris zeganze icis “... zafxuli cxeli, xaSmiani, 

gauZlisi”
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xaSmi niSnavs adgils cudi da mavnebeli haeriT, arajan-

saRi haviT. vaxuStis aseTi daxasiaTeba miuTiTebs imaze, rom 

ivris zegani da misi mimdebare teritoriebi gausaZlisi, 

gvalviani zafxuliT xasiaTdebodnen. 

 gvalvis Camoyalibebas ZiriTadad sami faqtori ga-

napirobebs – unaleqoba (an mcire naleqebi), maRali tem-

peraturuli foni da niadagSi produqtiuli tenis maragis 

deficiti. samive faqtoris analizi gviCvenebs, rom rogorc 

naleqebis simciris, ise maRali temperaturebis da niadagSi 

tenis deficitis mxriv swored ivris zegani da qvemo qarTli 

gamoirCeva.

saqarTvelos teritoriaze atmosferuli naleqebis wli-

uri jamebi did farglebSi icvleba – 400-dan 4500 mm-mde. 

umciresi naleqebi swored ukidures aRmosavleT raionebSi 

modis. Siraqis vakeze zogjer mTeli wlis ganmavlobaSi 100 

mm-ze meti naleqi ar modis. gamokvlevebis Tanaxmad yvelaze 

xangrZlivi unaleqo periodebic swored aRmosavleT saqa-

rTveloSi aRiniSneba, kerZod gardabnis, dedofliswyaros, 

gurjaanis, sagarejos da sxva raionebSi. magaliTad Tu un-

aleqo periodis uwyveti xangrZlivoba dasavleT saqarT-

veloSi ar aRemateba 15 dRes, zemoT CamoTvlil raionebSi 

es xangrZlivoba 25 dReze metia.

temperaturuli fonic yvelaze maRali ivris zeganze da 

qvemo qarTlSia, aq ivlisis saSualo temperatura 250-s aRe-

mateba. maRali temperaturebis uwyveti xangrZlivobac gac-

ilebiT metia, vidre saqarTvelos sxva regionebSi.

saqarTvelos niadagebSi arsebuli produqtiuli te-

nis maragis dinamikis gamokvlevis safuZvelze gamoyofilia 

5 agrohidrologiuri zona: Zlieri gawylierebis, zomieri 

gawylierebis, susti gawylierebis, kapilaruli datenianebis 

da gazafxulis sruli dasvelebis. TviToeuli zona xasiaT-

deba produqtiuli tenis maragis Taviseburi dinamikiT. aR-

mosavleT saqarTvelos gvalvasaSiS raionebSi gavrcelebu-



58

lia niadagebis kapilaruli datenianebis (II) da gazafxulis 

sruli dasvelebis (III) tipebi (ix. nax.1.32). pirveli maTganis 

SemTxvevaSi niadagis 1 metrian fenaSi produqtiuli tenis 

maragi Seadgens 100-200mm-s, xolo meore SemTxvevaSi 50-

150mm-s, maSin rodesac dasavleT saqarTveloSi gavrcele-

buli tipebisaTvis tenis maragi 400mm-s aRemateba.

nax. 1.27. saqarTvelos agrohidrologiuri raionebi: Ib-Zlieri 

gawylovanebis; Ia-zomieri gawylovanebis; I-susti gawylovanebis; 

II-kapilaruli datenianebis; III-gazafxulis sruli dasvelebis 

tipebi

nax. 1.28-ze warmodgenilia saqarTvelos daraioneba 

gvalvis intensivobis mixedviT. rukaze naCvenebia intensivo-

bis sami raioni: Zlieri intensiuri gvalvebis raioni (nax.-

ze yavisfrad aris aRniSnuli), saSualo intensivobis (narin-

jisferi) da susti intensivobis gvalvis (zRvis sanapiro 
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zoli) raionebi. Zlier intensiur gvalvian raionad miCneu-

lia raioni, sadac hidroTermuli koeficienti 0.30-ze nak-

lebia. saSualointensiur gvalvian raionSi hidroTermuli 

koeficienti Seadgens 0.30-0.40-s, xolo susti intensivobis 

gvalvian raionSi hidroTermuli koeficienti Seadgens 0.40-

0.50-s.

       

nax. 1.28. gvalvis intensivoba

zemoT ganxiluli gvalvis formirebis ZiriTadi faq-

torebis da agreTve gvalvis intensivobis analizidan gamom-

dinare saqarTveloSi yvelaze gvalvasaSiS raionebad Sei-

Zleba CaiTvalos mTlianad aRmosavleT saqarTvelo, xolo 

gansakuTrebiT gare kaxeTi da qvemo qarTli. am daskvnas 

kargad Seesabameba nax.1.29-ze warmodgenili saqarTveloSi 

mkacri gvalvebis ganmeoradobis erTad-erTi ruka.   mkacrad 
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miCneulia gvalva, romlis drosac savegetacio periodSi na-

leqebis jami ar aRemateba 150mm-s. rukis ganxilvidan gamom-

dinareobs, rom gvalvebis ganmeoradoba aRmosavleT saqarT-

velos teritoriis did nawilze 10%-s aRemateba, maqsimaluri 

ki qvemo qarTlSi da ivris zeganzea sadac aRemateba 30-40%-

s. dasavleT saqarTveloSi aseTi gvalva iSviaTia.

nax.1.29. mkacri gvalvebis ganmeoradoba (%)

gvalvis albaToba 2-3 wlis Semdeg SedarebiT naklebia, 

vidre erTi wlis Semdeg. albaTobis ramdenadme zrda aRiniS-

neba 4 wlis Semdeg. Semdeg albaToba mcirdeba da momdevno 

maqsimumebi emTxveva 8-13 da 16 wlebs. gvalvis albaTobis 

msgavs svlaze miuTiTebda jer kidev g.selianinovi. analo-

giuri cikluroba gamovlenil iqna o.drozdovis mier cen-

traluri ruseTis vakisaTvis da yazaxeTisaTvis.

 nax. 1.30-ze warmodgenilia savegetacio periodis ganma-

vlobaSi gvalvian da Zlier gvalvian TveTa ricxvis ganmeo-
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radobis cvlileba 1900-2000 wlebis ganmavlobaSi bolnisSi 

da TelavSi.

nax. 1.30. savegetacio periodis ganmavlobaSi gvalvian (1,2) da 

Zlier gvalvian (3,4) TveTa ricxvis ganmeoradobis cvlileba 1900-

2000 wlebis ganmavlobaSi bolnisSi (1,3) da TelavSi (2,4)

nax. 1.30-dan naTlad Cans, rom gvalvian TveTa ricxvis 

ganmeoradoba 1900-2000 wlebis ganmavlobaSi wrfivad izrde-

boda. magaliTad bolnisSi gvalvian dReTa ganmeoradoba 1900 

wels 25%-s Seadgenda (ix.nax. 1.35, wrfe 1), gasuli saukunis 

50-ian wlebSi 32%-mde gaizarda, xolo 2000 wels TiTqmis 

40% Seadgina. amave nax.-ze mocemulia gantolebebi, romelTa 

saSualebiT SesaZloa gamoviangariSoT gvalvian TveTa gan-

meoradoba nebismieri wlisTvis.

saqarTvelos garemosa da bunebrivi resursebis dacvis 

saministros oficialuri cnobiT, saqarTvelos samxreT-
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aRmosavleTSi TiTqmis 3000kv.km farTobis teritoria, ro-

melic moqceulia naxevradudabnos zonaSi, ganuwyvetliv 

ziandeba gvalvebisa da qarismieri eroziisagan – ganicdis 

gaudabnoebas. amas Tan sdevs negatiuri socialuri, ekonomi-

kuri da ekologiuri funqciebis aqtivizacia. gaudabnoebis 

zona mWidrod esazRvreba meCxer tyeebs. gaudabnoebis pro-

cesi kargad aris gamoxatuli qiziySi, gare kaxeTsa da qvemo 

qarTlSi. imave saministros cnobiT dedofliswyaros raion-

Si ziandeba 120 aTasamde ha, siRnaRis da sagarejos raioneb-

Si TiToeulSi 47 aTasamde ha, gardabnis raionSi –32 aTasi 

ha, xolo marneulis raionSi –30 aTasi ha. 

Tu rogor ganviTardeba gaudabnoebis procesi am 

raionebSi SegviZlia vimsjeloT qarTvel klimatologTa 

mier Catarebuli gamokvlevebis safuZvelze. gamokvlevebis 

Tanaxmad, gasul saukuneSi aRmosavleT saqarTveloSi glo-

balur daTbobasTan dakavSirebiT haeris temperatura iz-

rdeboda. saSualo wliuri temperaturis zrdis siCqare 

yovel 10 weliwadSi gardabanSi Seadgenda 0,070, marneulSi 

– 0,060-s, SiraqSi 0,030-s, sagarejoSi 0,020-s. msoflios me-

teorologiuri organizaciis egidiT SemuSavebulia mimdi-

nare saukuneSi temperaturis SesaZlo cvlilebis A,B,C da 

D scenarebi. A scenaris Tanaxmad XXI saukuneSi temperatu-

ris zrdis siCqare yovel 10 weliwadSi iqneba 0,30, B scena-

ris Tanaxmad – 0,20, C da D scenarebis Tanaxmad 0,1-0ze meti 

da 0,10-is toli Sesabamisad. am scenarebis gaTvaliswinebiT 

saqarTvelos semiaridul landSaftebSi, romlebic ganic-

dian gaudabnoebas temperatura ufro swrafad gaizrdeba, 

vidre semihumidur da humidur landSaftebSi. temperaturis 

gazrda da naleqebis Semcireba qvemo qarTlSi gamoiwvevs sim-

Sralis gaZlierebas da Sesabamisad sasoflo-sameurneo war-

moebis produqtiulobis Semcirebas. ivris zeganze ukanask-

nel wlebSi aRiniSneba naleqebis umniSvnelo zrda. Tu es 

tendencia SenarCunebuli iqneba mimdinare saukunis pirvel 
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aTwleulebSi, aman SeiZleba dadebiTi roli iTamaSos aq gaaq-

tiurebul gaudabnoebis procesebis Sesustebaze. am SemTx-

vevaSi gaudabnoebis intensivoba upirveles yovlisa anTro-

pogenur faqtorebze iqneba damokidebuli.

1.10. gvalvasa da gaudabnobasTan brZolis meTodebi

cnobilia gvalvebis winaaRmdeg brZolis mravali meTo-

di, maT Soris yvelaze xSirad mimarTaven:

_ atmosferuli naleqebis srul racionalur gamoyene-

bas, Tovlis da Tavsxma naleqebis Sekavebis gziT;

_ niadagebis struqturis gaumjobesebas, droul Tesvas 

da sasuqis Setanas saTanado agroteqnikuri RonisZiebebis 

Catarebas.

_ niadagis zedapiridan araproduqtiuli aorTqlebis 

Semcirebis mizniT mindvris damcavi tyis zolebis gaSenebas;

_ Sesabamisi sasoflo-sameurneo kulturebis SerCevas;

_ xelovnuri morwyvis yovelmxriv ganviTarebas (maT So-

ris xelovnuri dawvimeba, wveTovani morwyva) optimaluri 

datenianebis mdgradobis uzrunvelsayofad. morwyvis for-

mis reJimis mecnierulad dasabuTebuli meTodebis danerg-

vas.

swored gaeros gaudabnoebasTan brZolis konvenciis 

miRebis Semdeg moxerxda gvalvebTan brZolis zemoT CamoT-

vlili da sxva meTodebis erTian, saxelmwifoebriv CarCoe-

bSi moqceva. konvencia mouwodebs gvalvian raionebSi gan-

lagebuli qveynebis mTavrobebs, rom Seqmnan sakonsultacio 

komitetebi da valdebuleba aiRon stiqiiT dazaralebul 

raionebSi mosaxleobis gadasarCenad, maTi cxovrebis piro-

bebis gasaumjobeseblad. konvencia saSualebas aZlevs qvey-

nebs TavianTi ganviTarebis nacionalur programebSi CarTon 

gvalvasTan da gaudabnoebasTan brZolis RonisZiebebi.

gaudabnoebasTan brZola dakavSirebulia garemos dac-
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vis da regulirebis yvela aspeqtebTan. mTavari roli masSi 

miekuTvneba wylis racionalur gamoyenebas. swored melio-

raciis gziT ukanasknel aTwleulebSi CineTis CrdiloeT 

raionebSi aRorZinda gaudabnoebuli miwebis daaxloebiT 

10%, xolo miwebis 12% teritoriaze gaudabnoebis procesi 

SeCerda. Sua aziis qveynebma Seqmnes aralis zRvis gadarCenis 

fondi, TiToeulma saxelmwifom valdebuleba aiRo gadar-

icxos am fondSi erovnuli Semosavlis 1%.

 avstraliis nacionalur programaSi mniSvnelovani adgi-

li ukavia gaudabnoebasTan brZolas. programaSi minawileobs 

fermerTa ojaxebis TiTqmis mesamedi.

saxelSi moqmedebs Sveciis mTavrobis mier dafinansebuli 

mcenareuli safaris aRdgenis programa. programis ZiriTa-

di mizania bunebrivi resursebis gamoyenebis regulireba da 

srulyofa. is emyareba ekologiuri, ekonomikuri, saorga-

nizacio da socialuri problemebis erTobriv analizs.

1999 wlis noemberSi israelSi Catarda saerTaSoriso 

konferencia “gaudabnoebasTan brZola mcenareebis daxmare-

biT”. cnobilia, rom xe-mcenareebi ufro naklebad arian 

mgrZnobiareni klimatis cvlilebis mimarT vidre erTwliani 

kulturebi, romlebic tens moiTxoven simwifis fazaSi. ami-

tom mecnierTa azriT, sxvadasxva jiSis xe-mcenareebi SeiZle-

ba meurneobis mdgradi ganviTarebis mniSvnelovani faqtori 

iyos. xeebis mTeli rigi jiSebi iyo gamoyenebuli israelis 

naxevradudabnoebsa da udabnoebSi, maT Soris finikis palma, 

leRvi, apelsini, mandarini, mango, qacvi da sxv. es gamoc-

dileba saintereso iqneba sxva qveynebisaTvis, romlebic gan-

icdian gaudabnoebas.

saqarTveloSi gvalvasTan brZolis istoriuli gamoc-

dileba arsebobs. aq srulyofili irigaciuli sistemebi jer 

kidev saqarTvelos samefos Seqmnis dros, Cvens welTaRricx-

vamde IV saukuneSi arsebobda. cnobilia 7 msxvili sarwyavi 

sistemis arseboba, romelTaganac 5 mdinare liaxvis auzs 
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ekuTvnoda, xolo 2 – mdinare qsnis auzs. sarwyavi sistemis 

ganviTarebam saqarTveloSi umaRles mwvervals XI-XIII sauku-

neSi, daviT aRmaSeneblis da Tamaris mefobis dros miaRwia. 

amJamad saqarTveloSi moqmedebs 7 wyalsacavi.

 gaudabnoebasTan brZolis garkveuli gamocdileba gaaC-

nia saqarTvelos mecnierebaTa akademiis wyalTa meurneobisa 

da sainJinro ekologiis instituts. instituti samuSaoebs 

asrulebs savele pirobebSi siRnaRis raionSi, 100 heqtar-

ian alaznis sacdel-samelioracio sadgurSi. institutis 

gamokvlevebis safuZvelze damuSavebulia, aprobirebulia 

da warmoebaSi gamocdilia Zlier da saSualod damlaSebu-

li niadagebis aTvisebis sruli cikli, romelic safuZvlad 

daedo 1970-ian wlebSi damlaSebul-gaudabnoebuli masivebis 

(alazani, lakbe) farTo masStabiT aTvisebas.

gaudabnoebasTan sabrZolvelad SeiZleba warmatebiT 

iqnas gamoyenebuli saqarTvelos mecnierebaTa akademiis 

hidrometeorologiis institutis specialistebis mier Se-

muSavebuli naleqebis xelovnurad gamowvevis meTodi. aRniS-

nuli meTodi aprobirebuli iyo jer kidev sabWoTa kavSiris 

arsebobis periodSi.

1.11.biomravalferovnebis Semcireba

biomravalferovneba anu biologiuri mravalferovneba 

cocxali organizmebis mravalferovnebas gulisxmobs, gene-

bidan dawyebuli biosferoTi damTavrebuli. viwro gage-

biT biomravalferovneba gamoixateba sam ZiriTad doneze: 

genetikuri mravalferovneba; saxeobebis mravalferovneba; 

ekosistemebis mravalferovneba. zogjer gamoiyofa land-

Saftebis mravalferovneba. biologiuri mravalferovnebis 

tipebi urTierTdamokidebulebaSi imyofebian. genetikuri 

mravalferovneba uzrunvelyofs saxeobebis mravalferovne-

bas; ekosistemebisa da landSaftebis mravalferovneba 
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safuZvels umzadebs axali saxeobebis pirobebis warmoqmnas.

biomravalferovnebis Semcireba ukanasknel wlebSi 

erTerT umniSvnelovanes ekologiur problemad iqca. es 

gamoiwvia iman, rom Zalian Semcirda cocxali organizmebis 

mravalferovneba dedamiwaze, xolo zogierT regionSi 

katastrofuli viTarebaa Seqmnili. am TvalsazrisiT dedami-

waze gamoyofen biomravalferovnebis 25 cxel wertils 

(nax.1.36). am wertilebSi gamqralia mTeli rigi saxeobebi da 

saWiroa sagangebo RonisZiebebis Catareba.

rogorc nax.2.31-dan Cans biomravalferovnebis cxeli 

wertilebi gansakuTrebiT xSiria centralur da samxreT 

amerikaSi, agreTve samxreT-aRmosavleT aziaSi da okeaneTSi. 

rac yvelaze sagangaSoa sakmao zomis cxeli wertili, ufro 

swored `cxeli laqa~ moicavs mTel kavkasias.

nax. 1.31. biomravalferovnebis 25 cxeli wertili

biomravalferovnebis Semcirebis ZiriTadi mizezebia:

Warbi mopoveba;
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saarsebo garemos degradacia (habitatis ganadgureba da 

fragmentacia);

introducirebuli anu Semoyvanili (an Semosuli) saxe-

obebis gavlena adgilobriv saxeobebze;

garemos dabinZureba;

adamianis uSualo saqmianobiT gamowveuli saarsebo gare-

mos degradacia (habitatis ganadgureba da fragmentacia) 

aSkarad igrZnoba saqarTveloSi. amis mizezebia tyis Cexva, 

sasoflo-sameurneo daniSnulebis mqone miwis nakveTebis ga-

farToeba, wyalsatevebisa da wyalWarbi savargulebis (Wao-

bebi da sxva) daSroba. am mizeziT saqarTveloSi faqtobrivad 

gadaSenda jiqi)

biomravalferovnebis Semcireba negatiurad aisaxeba 

ekosistemebis funqcionirebaze, rac Tavis mxriv zemoq-

medebas axdens da aCqarebs klimatis cvlilebis procesebs. 

adamianis saqmianobis gamo bolo 50 wlis ganmavlobaSi, saxe-

obebis daaxloebiT mesamedi isedac imyofeba gadaSenebis 

piras, xolo ekosistemebis 60%-ze meti degradirda bolo 

aswleulis ganmavlobaSi, mTels msoflioSi xorblis jiSebis 

TiTqmis 90% mTlianad gadaSenda.

biomravalferovnebis SenarCunebis erTerTi mniSv-

lelovani movlenaa daculi teritoriebis Seqmna. daculi 

teritoria aris teritoria, romelsac miniWebuli aqvs spe-

cialuri statusi, raTa daculi iyos aRniSnuli teritoriis 

fizikuri maxasiaTeblebi, daculi iyos rogorc kulturuli 

memkvidreoba. daculi teritoria SeiZleba iyos saxelmwifo 

nakrZali, erovnuli parki, aRkveTili an miwis sxva farTi. 

aseT teritoriebze saxelmwifo uzrunvelyofs biomraval-

ferovnebis SenarCunebas.

saqarTveloSi daculi teritoriebis daarsebas didi 

xnis istoria aqvs. pirveli daculi teritoria – lago-

dexis saxelmwifo nakrZali Seiqmna jer kidev 1912 wels. am-

Jamad ki daculi teritoriebis saerTo farTobi 600 490,04 
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ha, rac qveynis teritoriis daaxloebiT 8.62 %-ia. daculi 

teritoriebis daaxloebiT 75 % tyiT aris dafaruli. 2014 

wlis monacemebiT saqarTveloSi 14 saxelmwifo nakrZali, 11 

erovnuli parki, 19 aRkveTili, 41 bunebis Zegli da 2 daculi 

landSaftia. nax. 1.32-ze warmodgenilia saqarTvelos dacu-

li teritoriebis ruka.

nax. 1.32. saqarTvelos daculi teritoriebi

saqarTvelos daculi teritoriebia:

a). saxelmwifo nakrZalebi:

babaneuris saxelmwifo nakrZali

bawaris saxelmwifo nakrZali

biWvinTa-miuseras saxelmwifo nakrZali

borjomis saxelmwifo nakrZali

fsxu-gumisTis saxelmwifo nakrZali
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vaSlovanis saxelmwifo nakrZali

TuSeTis saxelmwifo nakrZali

kintriSis saxelmwifo nakrZali

lagodexis saxelmwifo nakrZali

liaxvis saxelmwifo nakrZali

mariamjvris saxelmwifo nakrZali

riwis saxelmwifo nakrZali

saTafliis saxelmwifo nakrZali

qobuleTis saxelmwifo nakrZali

algeTis erovnuli parki

borjom-xaragaulis erovnuli parki

vaSlovanis erovnuli parki

b) erovnuli parkebi:

Tbilisis erovnuli parki

TuSeTis erovnuli parki

kolxeTis erovnuli parki

mtiralas erovnuli parki

yazbegis erovnuli parki

javaxeTis erovnuli parki

maWaxelas erovnuli parki

fSav-xevsureTis erovnuli parki
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Tavi 2. globaluri ganviTarebis maTematikuri 
modelebi

2.1. sistemuri dinamikis modeli

buneba warmoadgens rTul sistemas, romelic Sedgeba 

erTmaneTTan dakavSirebuli mravali faqtorisagan. amitom 

misi aRwera anu modelireba SesaZlebelia mxolod maTemati-

kur enaze. es ki moiTxovs rTuli maTematikuri modelebis 

gamoyenebas. mecnierebi bunebis da saerTod globaluri gan-

viTarebis modelirebas urTules maTematikur aparats ude-

ben safuZvlad. urTulesi aparati saWiroa imisaTvis, rom 

man uzrunvelyos im urTulesi procesebis gaTvaliswineba, 

romlebic SeviswavleT saxelmZRvanelos pirvel nawilSi, maT 

Soris ekologiis umniSvnelovanesi procesebis ganviTareba, 

kerZod, garemos dabinZureba, globaluri daTboba, maTTan 

dakavSirebuli biomravalferovnebis Semcireba, miwebis de-

gradacia, demografiuli problemebi, bunebrivi resursebis 

amowurva da sxv. 

 Cven ganvixilavT globaluri ganviTarebis yvelaze 

cnobil modelebs, romlebic warmodgenas iZlevian dedami-

wis ekologiuri prognozebis Sesaxeb. daviwyoT erTerTi 

yvelaze martivi modeliT - sistemuri dinamikis meTodiT.

modelireba sistemuri dinamikis meTodis gamoyenebiT 

sruldeba ramodenime etapad (ix. cxrili 2.1). pirvel etaps 

warmoadgens konceftualizacia. is iwyeba raime sistemis an 

procesis sityvieri aRweriT, Seicavs sakiTxis zust formu-

lirebas, ZiriTadi cvladebis gansazRvras, drois interva-

lis dadgenas da sxva sawyisi monacemebis Sefasebas. pirveli 

etapi mTavrdeba e.w. mizezobrivi diagramis SedgeniT. dia-

grama uCvenebs Tu rogor arian erTmaneTTan dakavSirebulni 

sistemis Semadgeneli cvladebi.

modelirebis meore etaps warmoadgens sistemis modelis 

maTematikuri aRwera. amisaTvis upirveles yovlisa xdeba e.w. 
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nakadobrivi diagramis Sedgena, romelic Seesabameba pirvel 

etapze miRebul mizezobriv diagramas. nakadobrivi dia-

gramis safuZvelze moinaxeba modelis analizuri saxe, anu 

maTematikuri gamosaxuleba.

modelirebis mesame etaps warmoargens modelis analizi. 

amisaTvis axdenen modelis ricxviT integrirebas, modeliT 

miRebuli ricxviTi maCveneblebis Sedarebas faqtiur monace-

mebTan da amowmeben maT urTierT Tanxvedras. Tu Tanxvedra 

modelirebul da faqtiur monacemebs Soris aradamakmayo-

filebelia, maSin ganmeorebiT xdeba yvela etapebis gavla, 

manamdis sanam Tanxvedra damakmayofilebeli ar aRmoCndeba.

cxrili 2.1. modelirebis etapebi

etapi amocana procesi

pirve-

li

konceftualizacia iwyeba sistemis an procesis 

sityvieri aRweriT, Seicavs 

sakiTxis zust formuli-

rebas, ZiriTadi cvladebis 

gansazRvras, drois interva-

lis dadgenas da sxva sawyisi 

monacemebis Sefasebas.

etapi mTavrdeba mizezobrivi 

diagramis SedgeniT. diagrama 

uCvenebs Tu rogor arian 

erTmaneTTan dakavSirebulni 

sistemis Semadgeneli cv-

ladebi.
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meore modelis maTemati-

kuri aRwera

xdeba nakadobrivi diagramis

Sedgena, romelic Seesabam-

eba pirvel etapze miRebul 

mizezobriv diagramas.

nakadobrivi diagramis

safuZvelze moinaxeba mod-

elis analizuri saxe, anu 

maTematikuri gamosaxuleba.

mesame modelis analizi modeliT miRebuli ricxviTi

maCveneblebis Sedareba

faqtiur monacemebTan

da maTi urTierT

Tanxvedris Semowmeba

am midgomiT SesaZlebelia gamokvleul iqnas globaluri 

ganviTarebis nebismieri faqtori. magaliTisaTvis ganvixi-

loT msoflio mosaxleobis zrdis modelireba. vTqvaT mo-

saxleobis sawyisi raodenobaa P0, Sobadoba B, sikvdilianoba 

D. vTqvaT P mosaxleobas normaluri arsebobisaTvis es-

aWiroeba G–raodenobis dovlaTi (cxovrebis materialuri 

done, kvebis done, keTildReoba, garemos mdgomareoba, gaWu-

Wyianeba, klimaturi pirobebi da sxv.). msoflio mosaxleobis 

zrdis modelirebisaTvis sawyisi pirobebi mocemulia cxri-

lis saxiT (cxrili 2.2).

cxrili 2.2. msoflio mosaxleobis zrdis modelireba

sawyisi pirobebi mosaxleobas normaluri arsebo-

bisaTvis saWiro piroba

mosaxleobis sawyisi 

raodenobaa P0, 
Sobadoba B, 

sikvdilianoba D.

G _ raodenobis dovlaTi (cxovrebis 

materialuri done, kvebis done, keTil-

dReoba, garemos mdgomareoba, gaWuWy-

ianeba, klimaturi pirobebi da sxv.).
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cxadia, rom Sobadoba damokidebuli iqneba mosaxleobis 

sawyis raodenobaze P0 da erT sul mosaxleze mosul dov-

laTis raodenobaze GP=G/P, sadac G – dedamiwaze arsebuli 

dovlaTia, xolo P - mosaxleobis raodenoba.

amave (GP) parametrzea damokidebuli sikvdilianoba, 

oRond es kavSiri Sebrunebulia. moyvanili sqema gamoxatavs 

mizezobriv diagramas, anu modelirebis pirvel etaps.

meore etapze saWiroa empiriuli masalis safuZvel-

ze moinaxos kavSirebi Sobadobasa da GP –Soris, agreTve 

sikvdilianobasa da sicocxlis saSualo xangrZlivobas So-

ris. maSin mosaxleobis zrdis tempi ganisazRvreba sxvaobiT:

    (P- P0)/t = B- D,      (2.1.1.),
 sadac t droa, xolo B da D ukve cnobili maTematikuri 

gamosaxulebebia, Sesabamisad Sobadoba da sikvdilianoba.

modelirebis mesame etapze miRebuli maTematikuri mod-

elis gamoyenebiT xdeba Sobadobisa da sikvdilianobis pi-

robiTi mniSvnelobebis gamoTvlebi da Sedegi mowmdeba faq-

tiur monacemebTan SedarebiT. amiT sruldeba aRniSnuli 

modelirebis sruli kursi. modelirebis samive etapi Tavisi 

amocanebiT da sruli procesiT warmodgenilia cxrilSi 2.3.

cxrili 2.3. mosaxleobis modelirebis etapebi

etapi amocana procesi

pirveli konceftu-

alizacia

Sobadoba damokidebuli iqneba mosaxleo-

bis sawyis raodenobaze P0 da erT sul 

mosaxleze mosul dovlaTis raodeno-

baze GP =G/P. amave parametrzea damokide-

buli sikvdilianoba, oRond es kavSiri 

Sebrunebulia.

moyvanili sqema gamoxatavs mizezobriv

diagramas.



74

meore modelis 

maTemati-

kuri aR-

wera

saWiroa empiriuli

masalis safuZvelze moinaxos kavSire-

bi Sobadobasa da GP Soris, agreTve 

sikvdilianobasa

da sicocxlis saSualo xangrZlivobas

Soris. maSin mosaxleobis zrdis

tempi ganisazRvreba sxvaobiT:

(P- P0)/t= B- D,     (2.1.1.),
sadac t droa, xolo B da D ukve cno-

bili maTematikuri gamosaxulebebia.

mesame modelis 

analizi

miRebuli maTematikuri modelis gamoy-

enebiT xdeba Sobadobisa da sikvdiliano-

bis pirobiTi mniSvnelobebis gamoTvlebi 

da Sedegi mowmdeba faqtiur monacemebT-

an SedarebiT. 

(2.1.1)-gantoleba gamoxatavs balanss Sobadobasa da 

sikvdilianobas Soris. mas demografiuli seqtoris gantole-

bas uwodeben. gantolebaSi Semavali Sobadoba da sikvdiliano-

ba damokidebulia mraval faqtorze, maT Soris cxovrebis 

materialur doneze, kvebis doneze, keTildReobaze, gare-

mos mdgomareobaze, gsWuWyianebaze, klimatur pirobebze da 

sxv. amasTanave, Tu Sobadobis kavSiri TiToeul maTganTan 

garkveulia, sikvdilianobis kavSiri amave faqtorebTan Se-

brunebulia. amis gamo kavSiri maT Soris ukuproporciulia, 

anu Sobadobis zrdiT klebulobs sikvdilianoba da piriqiT, 

Sobadobis kleba iwvevs sikvdilianobis zrdas.
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2.2.globaluri modeli

ganviTarebis globaluri modeli SemuSavebuli iyo 

amerikeli mecnieris foresteris xelmZRvanelobiT. is gac-

ilebiT farTo da amave dros rTulia, vidre zemod ganxilu-

li sistemuri dinamikis modeli. amitom ganvixiloT mxolod 

mTavari, modelirebis meore etapi, rac gulisxmobs modelis 

struqturis ganxilvas da diferencialuri gantolebis Sed-

genas.

globalur modelSi bunebisa da sazogadoebis Tanaarse-

boba ganixileba 5 gantolebis saxiT, romlebic iTvaliswine-

ben 5 cvladi funqciis t droSi cvlilebas.

es funqciebia: 

• dedamiwis mosaxleoba-P, 
• msoflio kapitali, anu ZiriTadi fondebi-K, aqedan 

sasoflo-sameurneo kapitalis wili-X, 
• dedamiwis araganaxlebadi (amowurvadi) bunebrivi 

resursebi-R, 

• dedamiwis dabinZureba-Z.
modelis Sedgenisas igulisxmeba, rom komponentebis, anu 

P, K, X, R da Z-is gavlena erTmaneTze gamoixateba bunebrivi 

procesebis saSualebiT da agreTve Semdegi faqtorebis meS-

veobiT:

• mosaxleobis SefardebiTi raodenoba _ PP=P/P0, sadac 

P0 _ sawyisi misaxleobis raodenobaa;

• xvedriTi kapitali-;KP=K/P;;
• xvedriTi dabinZureba- ZP=Z/P;
• cxovrebis materialuri done- C;

• kvebis done- FP=F/P, sadac F _ dedamiwaze arsebuli 

sakvebia.

am zogadi struqturis safuZvelze ganixileba global-

uri modelis kerZo SemTxvevebi. qvemoT Cven ganvixilavT or 

maTgans.

1. cxovrebis materialuri done da araganaxlebadi 
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resursebis xarjvis gantoleba. cxovrebis materialuri 

done dakavSirebulia araganaxlebadi resursebis xarjv-

asTan Semdegi kanonzomierebiT. cxovrebis materialuri 

done resursebis xarjvasTan erTad Tavdapirvelad izrde-

ba. garkveul donemde miRwevis Semdeg ki resursebis xar-

jva aRar aris saWiro, cxovrebis materialuri done sul 

ufro izrdeba. cxovrebis materialuri done ganisazRvreba 

damokidebulebiT:

C=ER(1-X)KP,     (2.2.1.)

sadac ER – mamravlia, romelic iTvaliswinebs resursebis 

mopovebis sirTulis zrdas maTi amowurvis SemTxvevaSi. dan-

arCeni parametrebi cnobilia. Tu resursebi amoiWura, maSin 

ER=0 da (2.2.1.)-gantolebidan vRebulobT C=0, e.i. material-

uri keTildReoba nulia.

2. gantolebebi msoflio kapitalisa da dedamiwis dabi-

nZurebis donisaTvis. raRac t drois ganmavlobaSi msoflio 

kapitalis cvlilebis gantoleba ganisazRvreba Semdegi for-

muliT;

(K-K0)/t=K2-K1,    (2.2.2.)

sadac K0–sawyisi kapitalia, K2-kapitalis nazrdia er-

Teulovan droSi, is pirdapirproporciulia mosaxleobisa, 

K1-kapitalis danakargia.

analogiurad daiwereba dedamiwis dabinZurebis donis 

cvlilebis gantoleba

(Z-Z0)/t=Z2-Z1,  (2.2.3.)

aq Z0-dabinZurebis sawyisi donea, Z2-gamoxatavs dabi-

nZurebis zrdas da agreTve mosaxleobis raodenobis pro-
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porciulia. bunebrivia, rom swored mosaxleoba, Tavisi 

sameurneo saqmianobiT gamsazRvravs dabinZurebis dones. 

Z1–dabinZurebis is nawilia, romelic STainTqmeva da Sei-

woveba.

amave tipis gantolebebs miekuTvneba zemod ganxiluli 

demografiuli seqtoris gantoleba.

2.3. globaluri modelis gamokvlevis Sedegebi

globaluri modelis safuZvelze amerikelma mecnierma 

foresterma gamiokvlia globaluri ganviTarebis ZiriTadi 

mimarTulebani 2100 wlamde. man sawyis masalad aiRo glo-

baluri ganviTarebis pirobebi 1900-1979 wlebis ganmavlobaSi 

da gamoikvlia aRniSnul periodSi yvela ZiriTadi cvladis- 

msoflio mosaxleobis (P), msoflio saerTo da sasoflo-

sameurneo kapitalis (K,X), dedamiwis amowurvadi bunebrivi 

resursebis(R) da dedamiwis dabinZurebis(C) xasiaTi. miReb-

uli kanonzomierebebi foresterma safuZvlad daudo glo-

baluri ganviTarebis modelirebas 2100 wlamde. modelirebis 

Sedegebi warmodgenilia nax.2.1-ze.

rogorc nax. 2.1-dan Cans, foresteris gamokvlevis Tanax-

mad, msoflio mosaxleoba izrdeba 2025 wlamde, Semdeg kle-

bulobs da 2100 wlisaTvis mcirdeba. es Semcireba modelis 

SefasebiT 2 miliards Seadgens. bunebrivi resursebis mop-

oveba, mosaxleobis SemcirebasTan erTad agreTve Semcird-

eba. dedamiwis dabinZurebis done amave modelis Tanaxmad 

(ix. nax.2.1) 2050 wlamde izrdeba, Semdeg ki mosaxleobisa da 

bunebrivi resursebis Semcirebis gamo klebulobs. amrigad, 

modelirebis Tanaxmad, arsebuli tempebis SenarCunebis pi-

robebSi ukve 2100 wlisaTvis mosalodnelia krizisis dasawy-

isi. yovelive naTqvami kargad Cans nax.2.1-ze.
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1900  2000  2100 wlebi

nax. 2.1. globaluri modelis Sedegebi

aseTi arasasurveli Sedegis miRebis Semdeg, foresterma 

modelSi Seitana garkveuli Sesworebebi. kerZod man SezRuda 

mosaxleobas zrda, anu CaTvala, rom mosaxleoba ar izrde-

ba, Sobadoba udris sikvdilianobas (B=D). SezRuda agreTve 

resursebis gamoyeneba, Sesabamisad SeizRuda dedamiwis dabi-

nZurebis zrda. am pirobebis dadebis safuZvelze fores-

terma miiRo e.w. “globaluri wonasworoba”, rodesac mud-

mivi iqneba msoflio mosaxleoba, kapitali, araganaxlebadi 

resursebi da gaWuWyianebis done. am Teoriuli Sedegis ganx-

orcieleba sazogadoebasa da bunebis TanaarsebobaSi Zalze 

Znelia.
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2.4. midouzis modelis struqtura da ZiriTadi 

gantolebebi

globaluri ganviTarebis sakuTari modeli daamuSava 

agreTve amerikelma mecnierma midouzim. midouzis mod-

elSi bunebisa da sazogadoebis urTierTqmedeba aRiwereba 

agreTve globaluri modelis msgavsad Semdegi cvladebiT: 

• msoflio mosaxleoba-P, 
• msoflio bunebrivi resursebi-R, 

• msoflio kapitali-K,
• dedamiwis dabinZureba-Z. 
amave modelSi, globaluri modelisagan gansxvavebiT, 

gamoiyeneba agreTve Semdegi ZiriTadi parametrebi: 

• xelovnurad moyvanili marcvaleuli-A, da 

• bunebrivi mosavlianoba-Y.
midouzma mosaxleoba, marcvleuli da msoflio kapita-

li ganixila diferencirebulad. kerZod, msoflio mosaxle-

obis raodenoba SeiZleba ganxilul iqnas, rogorc oTxi Se-

sakrebis jami:

P=P1+P2+P3+PZ,           (2.4.1.)

sadac 

P1-- 15 wlamde asakis mosaxleobis raodenobaa; 

P2- 15-45 wlis asakis mosaxleobis raodenobaa; 

P3-45-65 wlis asakis mosaxleobis raodenobaa; 

PZ-65 welze meti asakis mosaxleobaa. 

midouzma agreTve moaxdina xelovnurad moyvanili mar-

cvleulis diferenciacia da warmoadgina Semdegi saxiT:

 A=AT-AP-AY-AW,        (2.4.2.)

sadac 

 AT – mudmivaa;
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  AP - -potenciurad vargisi, magram jer kidev dau-

muSavebeli farTobebia;

   AY--urbanizebuli farTobebia (mSenebloba, gzebi, ko-

munikaciebi da a.S.);

  AW –degradirebuli miwis farTobebia, sadac ganvi-

Tarebulia erozia, gaudabnoeba da niadagi gamousadegaria. 

 msoflio kapitali midouzis modelSi warmodgenilia 

ori Sesakrebis jamiT:

   K=K1+KS,      (2.4.3.)

sadac K1-samrewvelo kapitalia, e.i. kapitalis is nawili, 

romelic industriuli sawarmoebis ZiriTad fonds Seadgens, 

xolo KS-momsaxureobis fondebia, maT Soris jandacvis, ga-

naTlebis da a.S.

es ZiriTadi cvladebi gamoiyeneba midouzis modelSi.

 2.5. msoflio sistemis ganviTareba midouzis modelis 

mixedviT

rogorc vnaxeT midouzis modeli foresteris model-

Tan SedarebiT ufro farToa, informaciuli da saimedo. mi-

douzis jgufma es modeli gamoikvlia foresteris analo-

giurad-gaaanaliza msoflio sistemis ganviTareba 1900-1970 

wlebis periodisaTvis da miRebuli kanonzomierebebi safuZ-

vlad daudo misi ganviTarebis modelirebas 2100 wlamde. 

sainteresoa, rom am jgufis mier miRebuli Sedegebi TiTqmis 

daemTxva foresteris Sedegebs, rasac adasturebs nax. 2.2.
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1900  1950  2000  2050  2100 wlebi

nax. 2.2. midouzis modelis Sedegebi

nax.2.2-ze F- dedamiwaze arsebuli sakvebia. nax-dan Cans, 

rom dedamiwaze arsebuli sakvebis raodenobam gasuli sauku-

nis bolodan Semcireba daiwyo. misi Semcireba gansakuTrebiT 

intensiuri iqneba mimdinare saukuneSi. kanonzomiered kle-

bulobs bunebrivi resursebi. modelis Tanaxmad mosaxleo-

bis zrda grZeldeba 2050 wlamde, Semdeg iwyebs Semcirebas. 

dedamiwis dabinZureba piks mimdinare saukunis dasawyisSi 

miaRwevs, Semdeg ki, sakvebis da bunebrivi resursebis Semci-

rebis gamo, intensiurad klebulobs.

am Sedegis Semdeg midouzma ganixila modeli, sadac 

daSvebuli iyo bunebrivi resursebis amouwurvadoba. aman 

katastrofulad gazarda dedamiwis dabinZurebis done ukve 

2030 wlisaTvis. amave droisaTvis daiwyo mosaxleobis mkve-

Tri Semcireba da 2100 wlisaTvis katastrofa garduvali aR-

moCnda (ix.nax. 2.3.).

amasTan dakavSirebiT midouzis jgufma globaluri 
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wonasworobis SenarCunebis mizniT wamoayena piroba- mo-

saxleobis, msoflio kapitalis da gaWuWyianebis donis mud-

mivoba. da Tqma unda am pirobis ganxorcieleba praqtikulad 

SeuZlebelia.

1900  1950  2000  2050  2100 wlebi 

nax. 2.3. midouzis modeli bunebrivi resursebis mudmivobis 

daSvebiT

2.6. mesaroviCisa da pestelis modeli

mesaroviCma da pestelma SeimuSaves msoflio ganviTa-

rebis e.w. “kibernetikuli” modeli da misi saSualebiT gamoi-

kvlies adamianTa sazogadoebasa da garemos Tanaarseboba. am 

modelSi msoflios qveynebi dayofilia socialuri da eko-

nomikuri niSnebis gaTvaliswinebiT. ganxilulia qveynebis 10 

jgufi:

1. CrdiloeT amerika;
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2. dasavleT evropa;

3. iaponia;

4. avstralia da samxreT afrika;

5. sabWoTa kavSiri da aRmosavleT evropa;

6. laTinuri amerika;

7. axlo aRmosavleTi da CrdiloeT afrika;

8. afrikis danarCeni nawili;

9. samxreT-aRmosavleTi azia;

10. CineTi.

TiToeuli regioni aRiwereba specialuri qvemodeliT. 

qvemodelis struqtura erTi da igivea yvela regionisaTvis, 

magram gansxvavebulia sawyisi monacemebi. aseTi midgomiT 

Catarebuli gamokvlevis ZiriTadi Sedegebi SemdegSi mdgo-

mareobs: msoflios ganviTarebis arsebuli tempebis Senar-

Cunebis pirobebSi, msoflios katastrofa moelis ara XXII 

saukunis dasawyisisaTvis, rogorc es miiRes foresterma da 

midouzma, aramed gacilebiT adre da sxvadasxva regionSi sx-

vadasxva dros gansxvavebuli mizezebiT. ase magaliTad, maTi 

gamoTvlebis Tanaxmad SimSili moelis samxreT-aRmosavleT 

azias, agreTve afrikis zogierT qveyanas, ukve XX saukunis 

dasasruls, rac praqtikulad gamarTlda kidec. 

samwuxarod, modelSi sabWoTa kavSiri calke ar ganix-

ileba, aRmosavleT qveynebis jgufSia moqceuli, arada is iyo 

qveyana, romelic viTardeboda Tavisi gansxvavebuli kanon-

zomierebebiT. amitom saintereso iyo modeli damuSavebu-

liyo im faqtorebis gaTvaliswinebiT, romlebic warmoiSva 

sabWoTa kavSiris daSlasTan dakavSirebiT da daSlis Semdeg. 

maSin SeiZleboda migveRo sabWoTa kavSiris SemadgenlobaSi 

Semavali calkeuli qveynebis, maT Soris saqarTvelos ganvi-

Tarebis modeli. samwuxaroa agreTve, rom modelis Semdgomi 

damuSaveba avtorebma Sewyvites da bolomde ar daasrules.
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2.7. globaluri ganviTarebis laTinur-amerikuli 

modeli

globaluri ganviTarebis laTinur-amerikuli modeli 

1974 wels Seqmnes argentinelma mecnierebma a.ereras xelmZ-

RvanelobiT. modelis avtorebi gamodiodnen Semdegi mosaz-

rebebidan: ar aris aucilebeli, rom velodoT 80-100 wlis 

gasvlas, rodesac ganviTarebuli qveynebi igrZnoben bune-

brivi resursebis deficits da garemos dabinZurebas. maTi 

azriT krizisi daiwyo ukve gasuli saukunis 70-80-ian wlebSi, 

radganac mosaxleobis didi nawili cxovrobs SimSilSi, us-

axlkarod. maRalia bavSvTa sikvdilianoba, gaunaTlebloba 

da sxv.

am krizisidan erT-erT gamosavals avtorebi Tvlian, rom 

ganviTarebulma qveynebma unda daxmareba gauwion ganviTa-

rebad qveynebs, rac saSualebas miscems maT daZlion Camor-

Cena da gamovidnen krizisidan. amiT gaizrdeba mosaxleobis 

cxovrebis saerTo done da Sesabamisad-Sobadobac.

laTinur-amerikuli globaluri ganviTarebis mode-

li msoflios ganixilavs, rogorc 4 regionisagan Semdgar 

sistemas:

1. ganviTarebuli qveynebi; 

2. laTinuri amerika; 

3. afrika 

4. azia.

TiToeuli regionisaTvis modeli iqmneba standartuli 

sistemiT da Seicavs Semdeg qvemodelebs: ekonomika, demo-

grafia, urbanizacia, ganaTleba, kvebis produqtebis war-

moeba, bunebrivi resursebi, energia da garemos dabinZureba.
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2.8. globaluri ganviTarebis modelebis midouzis 

analizi

midouzma Tavis jgufTan erTad gaaanaliza globaluri 

ganviTarebis yvela arsebuli modeli da gansazRvra wonas-

worobis pirobebi, rodesac moxdeba cvladebis stabili-

zacia. maTi daskvniT globaluri wonasworoba damyardeba, 

Tu ki SenarCundeba modelis cvladebis Semdegi sidideebi: 

• msoflio mosaxleoba-5 miliardi adamiani;

• resursebis gamoyeneba- 1970 wlis 1/8 done;

• garemos dabinZureba- 1970 wlis ¼ done;

• samrewvelo kapitali- mudmivi 1990 wlidan;

• ojaxis sasurveli wevrianoba- 4 adamiani.

amave dros avtorebma ver axsnes Tu rogor unda Seen-

arCunebinaT miTiTebuli doneebi, amitom jer-jerobiT 

gaurkveveli rCeba SesaZlebelia Tu ara praqtikulad aseTi 

wonasworobis miRweva.

2.9. msoflios mosaxleobis dinamika

ekologiuri prognozebis da scenarebis Sedgena mniS-

vnelovnad aris damokidebuli dedamiwis mosaxleobaze, mis 

dinamikaze. 

Cvens planetaze 2010 wlis ivnisSi, mosaxleobis raode-

noba 6,825,900,000-ze meti iyo, SeerTebuli Statebis bi-

uros aRweris mixedviT. 2012 wlis 1 ivnisi monacemebiT ki 

mosaxleobis raodenobam 7 miliards gadaaWarba da yovel 

5 dReSi kidev milioni ibadeba. axla msoflioSi 10-jer 

meti adamiania, vidre 400 wlis win iyo. mosaxleobis zrdis 

tempis daCqarebaSi didi roli iTamaSa, iseTma faqtorebma, 

rogoricaa soflis meurneobis meqanizacia da msoflioSi 

mosavlianobis gazrda, cxovrebis pirobebisa da samedicino 

momsaxurebis gaumjobeseba, risi wyalobiTac gaizarda si-
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cocxlis xangrZlivoba. amasTan, Sobadobis done msoflios 

bevr nawilSi kvlavindeburad maRalia. demografTa Sefase-

biT, Tu mosaxleobis zrda am tempiT gagrZelda, 2200 wlisT-

vis, SesaZloa, 20 miliard kacs miaRwios. amJamad mosaxleo-

bis zrda im qveynebis xarjze xdeba, romelTa mrewveloba da 

teqnologiebi saTanadod ar aris ganviTarebuli.

Sobadobis tempis mixedviT evropa da CrdiloeTi ameri-

ka, sadac ganviTarebuli mrewvelobisa da mowinave teqnolo-

giebis mqone qveynebis umetesoba Sedis, Zalze CamorCeba azi-

asa da afrikas, aseve centralur da samxreT amerikas.

dedamiwaze mosaxleoba uTanabrod aris ganlagebuli. 

regionebis mixedviT dedamiwaze yvelaze mWidrod aris 

dasaxlebuli samxreTi da samxreT-aRmosavleTi azia. sim-

WidroviT meore regionia dasavleT evropa (ix. nax. 2.4).

nax.2.4. mosaxleobis simWidrove

msoflio mosaxleoba qveynebis mixedviT agreTve 

uTanabrod aris ganawilebuli (ix.nax.2.5). yvelaze Warbi mo-

saxleobaa CineTSi, indoeTSi, agreTve amerikis SeerTebul 

StatebSi da braziliaSi. mosaxleobis naklebi simWidrovea 
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aRmosavleT evropis, agreTve centraluri aziis da afrikis 

qveynebSi.

nax. 2.5. msoflios mosaxleoba qveynebis mixedviT
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nax. 2.6. msoflios mosaxleoba 1800-2100, gaeros 2004 prognozebze 

da aSS-s aRweris biuros Sefasebaze dayrdnobiT
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msoflios 16 udidesi qveyana mosaxleobis maCveneblis mixed-

viT:

#
qveyana / 

teritoria
mosaxleoba TariRi

% msoflios 

mosaxleobi-

dan

1  CineTi 1,338,010,000
11 ivnisi, 

2010
19.6%

2  indoeTi 1,181,790,000
11 ivnisi, 

2010
17.31%

3

 amerikis 

SeerTebuli 

Statebi

309,473,000
11 ivnisi, 

2010
4.53%

4
 indone-

zia
231,369,500 3.39%

5  brazilia 193,037,000
11 ivnisi, 

2010
2.83%

6  pakistani 169,724,500
11 ivnisi, 

2010
2.49%

7
 bangla-

deSi
162,221,000 2009 2.38%

8  nigeria 154,729,000 2.27%

9  ruseTi 141,927,297
1 ianvari, 

2010
2.08%

10  iaponia 127,530,000
1 dekem-

beri,2009
1.87%

11  meqsika 107,550,697 1.58%

12
 fili-

pinebi
92,226,600 2009 1.35%

13  vietnami 85,789,573
1 aprili, 

2009
1.26%

14  germania 81,882,342
31 mar-

ti,2009
1.2%

15  eTiopia 79,221,000
ivlisi, 

2008
1.16%
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msoflios 16 udidesi qveyana mosaxleobis maCveneblis mixed-

viT:

#
qveyana / 

teritoria
mosaxleoba TariRi

% msoflios 

mosaxleobi-

dan

16  egvipte
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