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reziume: gaerTianebuli erebis organizaciis eqspertebis cnobiT, haeris temperatura 

dedamiwaze kvlav gaizrdeba; mosaxleobis zrdis fonze mosalodnelia sakvebi produq-

tebisa da wylis resursebis didi deficiti; mimdinareobs bunebrivi resursebis amowurva, 

rac gamoiwvevs ekologiur kriziss: biosferos gaWuWyianebasa da cocxal organizmTa 

saxeobebis Semcirebas. 

dRes bunebis dacva da misi resursebis racionaluri gamoyeneba biosferos arsebobis 

ZiriTadi winapirobaa. amis gamo aucilebelia planetaze mimdinare procesebis mravalmxri-

vi Seswavla da saTanado saadaptacio da prevenciuli RonisZiebebis SemuSaveba. 

 

sakvanZo sityvebi: biomravalferovneba; globaluri daTboba; ozonis Sre; saadap-

tacio RonisZiebebi; tyis resursebi. 

 

 

Sesavali 

msoflio meteorologiur organizacias (WMO) daqvemdebarebuli 100 aTasi dakvirve-

bis punqtis monacemebis mixedviT mtkicdeba, rom mTel planetaze gasuli 100 wlis (1906 – 

2005 ww.) ganmavlobaSi haeris saSualo wliurma temperaturam dedamiwaze 0,74 C-iT moimata, 

ramac bevrgan gvalvebi da gaudabnoebis procesebi gamoiwvia. Sedegad Semcirda sasoflo-

sameurneo kulturebis mosavali da, Sesabamisad, sakvebi produqtebi. amis gamo gaizarda 

adamianTa daavadebebi da sikvdilianoba. amasTan erTad gaxSirda katastrofuli stiqiuri 

procesebi, ramac gamoiwvia didi ngreva da msxverpli. mTlianobaSi bolo dros dedamiwaze 

mimdinare klimatis cvlilebiT gamowveuli anomaliuri kataklizmuri procesebis Sedegad 

daiRupa 2 mln adamiani, xolo ekonomikurma zaralma 1 trilioni aSS dolari Seadgina. 

mecnierebi winaswarmetyveleben, rom mimdinare XXI saukuneSi haeris temperatura 

SeiZleba 1 – 2 C-iT gaizardos, rac gamoiwvevs antarqtidisa da grenlandiis yinulebis 

dnobas, msoflio okeanis donis mkveTr awevas da sanapiroebis datborvas. es did 

safrTxes Seuqmnis zRvispira qveynebis mosaxleobas, rasac mohyveba didi ekonomikuri da 

socialuri ryevebi. amasTan, aziasa da afrikaSi Semcirdeba mosavali, avstraliasa da 

axal zelandiaSi iqneba sasmeli wylis deficiti, evropaSi gaizrdeba wyaldidobebi, 

amerikis aRmosavleT sanapiroze gaizrdeba Stormebi da sanapiro eroziebi. planetaze 

SeiZleba Semcirdes wvimebis raodenoba da gaizardos damRupveli epidemiebi [1]. 

gaeros eqspertebma daadgines, rom Cveni planeta Tbeba swrafad da amaze 

pasuxismgebelia mTeli kacobrioba, radgan adamianTa moTxovnileba komfortisaken iwvevs 

bunebrivi garemos Secvlas. 1950 wels msoflios mosaxleoba iyo 2,5 mlrd, 2000 wels _ 6 

mlrd, 2015 wels _ 8 mlrd. prognoziT, 2050 wels planetis mosaxleoba 11 mlrd gaxdeba. 

mosaxleobis zrdasTan erTad izrdeba moTxovnileba kvebis produqtebze, wyalze, saojaxo 

da mobilur teqnikaze, energetikaze, sacxovrisze da sxv. axali farTobebis aTviseba da 

xeTa usistemo Wra iwvevs garemoSi Jangbadis Semcirebas, axali virusuli, baqteriuli da 

qronikuli daavadebebis gaCenas, rasac yovelwliurad aTasobiT adamiani, cxoveli da 
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mcenare ewireba. garda amisa, mosaxleobis zrdis fonze mimdinareobs bunebrivi resur-

sebis erTdrouli amowurva. aRsaniSnavia, rom bolo 35 weliwadSi miwis wiaRidan amoiRes 

ufro meti mineraluri nedleuli, vidre kacobriobis arsebobis mTel wina periodSi, nav-

Tobisa da airis mopovebam ki 80 – 85 %-s miaRwia. 

amrigad, adamiani cvlis atmosferos, niadags, wylis qimiur Sedgenilobas, rac did 

safrTxes uqmnis garemosa da mTel biosferos. amitom adamianma Tavis qmedebaSi unda gai-

Tvaliswinos bunebrivi movlenebis cvalebadoba da izrunos mosalodneli kataklizmebis 

Tavidan acilebisaTvis. 

 

 

ZiriTadi nawili 

biosfero. sityva “bios” berZnulad sicocxles niSnavs. biosfero ki aris dinamikur 

wonasworobaSi myofi cocxali da uZravi nivTierebebis erToblioba, romelSic cocxali 

organizmi warmoadgens aqtiur, mudmivmoqmed elements, romelic gardaqmnis am garemos 

Tavisi moTxovnilebis Sesabamisad. biosferos ganviTarebis istoria 2,5 – 3 mlrd wels 

moicavs. am xnis ganmavlobaSi cocxali organizmebi viTardeboda garemos sxvadasxva 

pirobebSi. magaliTad, zogierTi erTujrediani wyalmcenare da baqteria mravldeba cxel 

wyaroebSi (75 – 100 C-mde), sxvebi, piriqiT, minus 6 – 7 C-mde, sokos sporebi ki itanen 120 – 

180 C-s [2]. 

1875 wels avstrielma geologma e. ziusma biosfero daaxasiaTa, rogorc dedamiwis is 

garsi, sadac arsebobs da viTardeba sicocxle. is moicavs mTel hidrosferos, liTos-

ferosa da atmosferos nawilebs. hidrosfero dedamiwis wyliani garsia. msoflio okeane 

faravs dedamiwis zedapiris 7/10 nawils. is mTlianadaa aTvisebuli cocxali organizmebis 

mier, gansakuTrebiT 100 – 200 m siRrmemde, sadamdec aRwevs mzis sxivebi. ufro Rrmad 

cxovroben mxolod baqteriebi, zogierTi maTgani 11 km-is siRrmezea, sadac wneva 1100 atm-s 

aRwevs. 

liTosfero, anu dedamiwis qerqi, materikebis mkvrivi garsia, sadac sicocxle niadag-

Sia ramdenime aTeuli santimetris siRrmeze. magram aris zogierTi organizmi, romlebic 

cxovroben 2 – 3 km siRrmeze xmeleTis pirobebSi da 1 – 2 km siRrmeze okeanis fskeridan. 

umartivesi anaerobuli baqteriebi ki cxovroben miwisqveSa wyalSemcvel da navTobSemcvel 

horizontebSi 3 – 5 km siRrmeze. 

atmosfero dedamiwis garemomcveli airebis garsia da Sedgeba sxvadasxva airis, 

wylis orTqlisa da mtvrisagan. simaRlis mixedviT, masSi gamoiyofa calkeuli Sreebi: 

troposfero (sisqe 8 – 18 km), stratosfero (55 – 60 km-mde), mezosfero (80 – 85 km-mde), 

Termosfero (80-dan 1000 km-mde), xolo mis zemoT _ egzosfero. 

troposferoa, sadac aris atmosferuli haeris masis 90 % da 4 %-dan 0,5 %-mde wylis 

orTqli, romelic vrceldeba polusebTan 8 – 10 km simaRleze, ekvatorTan ki 16 – 18 km-mde. 

aq haeris temperatura iklebs yovel kilometr simaRleze 5 C-iT. atmosferos es Sre 

yvelaze mniSvnelovania, radgan swored aq warmoiqmneba Rrublebi, modis naleqebi da qris 

qarebi, rac did gavlenas axdens amindze, adamianis sicocxlesa da saqmianobaze. 

troposfero mTlianad atarebs mzis mokletalRovan radiacias da akavebs dedamiwis 

grZeltalRovan Tbur gamosxivebas, ris gamoc xurdeba miwispira Sre. 

stratosfero warmoadgens 40 – 60 km sisqis Sres troposferos zemoT. aq haeri 

mSrali da gaiSviaTebulia, temperatura izrdeba qvevidan zeviT zafxulSi 0 C-dan 15 C-

mde, xolo zamTarSi _ -10 C-dan -5 C-mde [3]. atmosferos am SreSi 20 – 30 km simaRleze aris 

metad mniSvnelovani nivTiereba – Jangbadis airis nairsaxeoba – ozoni, romelic STan-

Tqavs mzis ultraiisferi sxivebis mokletalRovani radiaciis did nawils, rac dam-

Rupvelad moqmedebs cocxal organizmebze. amitom ozonis mcire sisqis Sre iTvleba 

dedamiwaze biosferos damcav farad [4]. 
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mezosfero 20 – 25 km sisqis Srea, sadac temperatura ecema zafxulSi -80 C-mde, xolo 

zamTarSi _ -100 C-mde. aq Zlieri turbulenturi moZraobis gamo qaris siCqare 50 – 100 

km/sT-s aWarbebs. 

TermosferoSi 80 km simaRlidan dawyebuli temperatura yovel 1 km simaRleze izr-

deba 5 C-iT da mis zemoT 1000 km simaRleze 2000 C-s aRwevs. magram imis gamo, rom aq hae-
ris simkvrive Zalian mcirea, amitom nebismieri sxeuli da maT Soris meteorebi ar 

xurdeba. meteorebi, romlebic aq 100 – 130 km/sT siCqariT moZraobs, iwvis mis qveda 80 km-mde 

simaRleze mdebare mezosferoSi, sadac haeri aTasjer ufro mkvrivia, vidre 

TermosferoSi. 

egzosfero vrceldeba aTaseul kilometrebze. aq temperatura izrdeba yovel kilo-

metr simaRleze 1 C-iT; haeri Zlier gaiSviaTebulia; SesaZlebelia radiokavSiris dam-

yareba; aqve dafrinaven kosmosuri xomaldebi. maRal simaRleebze egzosfero TandaTan ga-

dadis planetebs Soris sivrceSi. 

dedamiwis zedapirTan mSrali haeris SedgenilobaSi Sedis: azoti – 78 %, Jangbadi – 

21 %, (ozoni 10-6), argoni – 0,9 %, naxSirorJangi – 0,03 %, danarCeni airebi – 0,1 %. atmos-

feroSi 90 – 100 km simaRlemde haeris es Sedgeniloba ar icvleba da am sferos homosfero 

ewodeba. 200 km simaRlemde haeris ZiriTadi nawilia azoti, 600 km-dan heliumi, xolo 2000 

km-ze maRla wyalbadia, romelic dedamiwis irgvliv qmnis e.w. wyalbadovan gvirgvins. 

atmosfero akavebs kosmosuri sxivebis nawils da meteoritebis umravlesobas. 

dedamiwamde aRwevs mzis gamosxivebis mxolod 48%. atmosfero rom ar iyos, dedamiwis 

zedapirze haeris saSualo temperatura 15 C ki ara, 23 C iqneboda [2]. Cvens planetaze 

dacemuli sxivuri energiis TiTqmis naxevari wylis aorTqlebaze ixarjeba da es wyali 

dedamiwas naleqebis saxiT ubrundeba. maTi didi nawili mdinareebSi, xolo bolos 

okeaneSi Caedineba. 

biosferos struqturuli erTeulia ekosistema, anu mocemul teritoriaze arsebul 

mcenareTa, cxovelTa, mikroorganizmTa da garemos aracocxali komponentebis erTob-

lioba. ekosistemebis ganawileba planetaze biomebis doneze xorcieldeba. dreis [5] mixed-

viT, biosferos ZiriTadi biomebia xmeleTis, zRvisa da mtknari wylis biomebi. xmeleTis 

biomebis Taviseburebebs gansazRvravs regionis hava da mcenareuli safari. zRvisa da 

mtknari wylebis biomebi naklebadaa damokidebuli havaze. maT Taviseburebebs gansazRvravs 

fskeris siRrme, marilianoba da wylis dineba. 

biosferos zeda sazRvari atmosferoSi 6 km-s aRwevs, sadac ZiriTadad mxolod qlo-

rofilis Semcveli mcenareebia. ufro zeviT ki zogierTi fexsaxsriani binadrobs, rom-

lebic qaris motanili mcenareuli mtvriT, sporebiTa da mikroorganizmebiT ikvebebian [6]. 

warsulSi atmosfero TiTqmis ar Seicavda Jangbads. is maSin mdidari iyo naxSiror-

JangiT, meTaniTa da azotis naerTebiT. planetis Tanamedrove saxe cocxal arsebaTa cxo-

velqmedebis Sedegia, rac 3 mlrd wlis winaT daiwyo, rodesac avtotrofuli baqteriebisa 

da qlorofilis Semcvel mcenareTa fotosinTezis aqtiurobis Sedegad naxSirorJangi 

organul nivTierebad gardaiqmneba da dRemde icvleba atmosferos Sedgeniloba [7]. 

mecnierebi varaudoben, rom dedamiwaze pirveli cocxali organizmebis Casaxva moxda 

hidrosferos araRrma ubnebis fskerze, sadamdec aRwevda mzis sxivebi da siTbo. aseTi 

pirobebia tropikuli sartylis maxloblad. aq mcenareTa qlorofilis mier STanTqmuli 

naxSirorJangis airidan da wylidan mzis sxivuri energiis daxmarebiT xdeba nax-

Sirwylebis sinTezi da gamoiyofa Tavisufali Jangbadi. aseT process, rodesac mim-

dinareobs araorganulidan organuli nivTierebis sinTezireba da mzis sxivuri energia 

gardaiqmneba bioqimiur energiad, ewodeba fotosinTezi, romelic sqematurad ase 

gamoisaxeba [3]: 
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      mzis sxivuri energia 

 6 CO2 + 6 H2O ———————→ C6H2O6 + 6O2.  (1) 
      mwvane mcenareebi 

es gantoleba fotosinTezze zogad warmodgenas iZleva. sinamdvileSi es procesi 

Sedgeba mravali reaqciisagan, romelTa ganxorcielebis dros mcenareebi organuli 

nivTierebebis sinTezTan erTad gamoyofen sxvadasxva aqrolad nivTierebas, maT Soris 

raodenobiTa da mniSvnelobiT ujeri naxSirwyalbadi izopreni gamoirCeva. es movlena XX 

saukunis 50-iani wlebis bolos daadgina akademikosma v. sanaZem. 

fotosinTezis produqtebia Jangbadi da naxSirwylebi. Jangbadis nawils TviT mce-

nareebi iyenebs, didi nawili ki cxovelebis sunTqvas xmardeba. yovelwliurad mzis moq-

medebiT dedamiwaze 83 mlrd t organuli nivTiereba warmoiqmneba. aqedan 53 mlrd t iqm-

neba xmeleTze, danarCeni ki zRvebsa da okeaneebSi. aRsaniSnavia, rom mcenareebis mier aku-

mulirdeba mzis energiis mxolod 0,3 %. fotosinTezis Sedegad atmosferoSi naxSirbadis 

orJangis raodenoba Semcirda 0,03 %-mde, xolo Tavisufali Jangbadis raodenoba gaizarda 

21 %-mde, anu 1000-jer [3]. 

f. ramadis [7] mixedviT, 2 mlrd wlis winaT gaCndnen fotosinTezis unaris mqone pir-

veli organizmebi (prokariotebi: lurj-mwvane mcenareebi, baqteriebi, virusebi) 0,5 mlrd 

wlis Semdeg _ umaRlesi organizmebi (eukariotebi). Sedegad 1 mlrd wlis winaT atmos-

feroSi Jangbadis Semcveloba Tanamedrove raodenobis 1 %-s Seadgenda. gaizarda fito-

planqtonisa da fotosinTezis intensiuroba da warmoiqmna atmosferuli ozoni, romelmac 

SeaCera mzis ultraiisferi sxivebis uaryofiTi zemoqmedeba. aman xeli Seuwyo organuli 

samyaros ganviTarebas jer wylis zeda fenebSi, Semdeg xmeleTze. 

600 mln wlis winaT gaCnda udablesi avtotrofuli mcenareebi, 500 mln wlis winaT – 

WurWliani mcenareebi da mwerebi, 350 mln wlis winaT – farulTeslianebi da 

ZuZumwovrebi. xmeleTze qlorofilis Semcveli mcenareebis gaCenam Jangbadis zrdasTan 

erTad xeli Seuwyo niadagebis warmoqmnas. Semdgom Jangbadis gazrdili raodenobis 

wyalobiT dedamiwas moevlina florisa da faunis mravali saxis arsebani, maT Soris 

adamianic. adamianis gaCenamde biosferos arsebobis periods biogenezs uwodeben, xolo 

sazogadoebis ganviTarebis etaps ewodeba noogenezi, rodesac daiwyo noosferos Seqmna. 

biosfero aerTianebs ara marto cocxal organizmebs, aramed mTel maT sacxovrebel 

garemos. amJamad dedamiwaze gvxvdeba mcenareebisa da cxovelebis 2 mln-mde saxeoba, maT 

Soris cxovelebi – 1,5 mln-mde. mcenareTagan raodenobis mixedviT pirvel adgilzea 

farulTeslianebi – 300 aTasamde, meoreze sokoebi – 100 aTasamde. cxovelTa Soris 

saxeobaTa raodenobis mixedviT pirvel adgilze arian mwerebi – 1 mln-mde, meoreze 

moluskebi – 100 aTasamde, Semdeg ki xerxemlianebi – 50 aTasamde. aRsaniSnavia, rom dResac 

arseboben umartivesi organizmebi, romelTac ar gaaCniaT moTxovnileba Jangbadis mimarT. 

aseTebia anaerobuli gogirdis, rkinisa da wyalbadis baqteriebi, romelTa mier naxSiror-

Jangis airis gamoyenebiT xdeba mineraluri nivTierebebidan organuli nivTierebis hemo-

sinTezi [3]. 

globaluri daTbobis gamomwvevi faqtorebi. globaluri daTboba dedamiwis atmos-

feros miwispira fenis saSualo wliuri temperaturis swrafi zrdis procesia. amis mize-

zad mecnierebi or sxvadasxva versias asaxeleben. pirveli versiiT igi periodulad gan-

meorebadi bunebrivi kataklizmia da samyaros misgan ganadgureba ar emuqreba. am mosaz-

rebas amyarebs is garemoeba, rom adreul xanaSi dedamiwaze iyo gamyinvarebis periodi, ro-

desac evropis kontinenti yinuliT iyo dafaruli. ufro adre ki iyo daTbobac, rodesac 

grenlandiis kunZuli mwvane safriT iyo dafaruli, razedac miuTiTebs misi saxelwodeba. 

amrigad, planetaze mimdinare procesebi ZiriTadad damokidebulia mzis aqtiurobaze. misi 

mciredi cvlilebac ki usaTuod aisaxeba dedamiwaze mimdinare amindsa da klimatze. gamo-

arCeven mzis aqtiurobis 11-wlian, 22-wlian da 80_90-wlian (glaisbergi) cvlilebas. sru-

liad SesaZlebelia mimdinare globaluri daTboba dakavSirebuli iyos mzis morig maRal 
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aqtiurobasTan, rac SeiZleba momavalSi Seicvalos misi SemcirebiT da klimatis cvli-

lebis sapirispiro procesiT. 

meore versiiT dedamiwaze mimdinare globaluri daTboba adamianis anTropogenuri 

saqmianobiT, e.w. “saTburis efeqtiT” aris ganpirobebuli da is samyaros damRupvelia [1]. 

saTburis efeqti aris atmosferoSi gafrqveuli airebis mier dedamiwidan arekvlili siT-

buri gamosxivebis Sekaveba, ris Sedegadac xdeba globaluri daTboba. saTburis airebidan 

aRsaniSnavia: naxSirorJangi, meTani, azotis monooqsidi, ozoni da freonebi (naxSirwya-

lbadebis halogenebi), romlebic Tavisuflad atareben dedamiwaze mzis Zlier sxivebs, mag-

ram akaveben misgan arekvlil siTbos. saTburis efeqti aRmoCenil iqna 1824 wels frangi 

mecnieris Jozef furies mier. TviT saTburis airebi raodenobrivad Seiswavla Svedma no-

beliantma svante areniusma (1896 w.), romelmac ufro adre 1893 wels ganacxada, rom, rac 

ufro meti naxSirorJangiani airi moxvdeba atmosferoSi, dedamiwa miT ufro gaxurdebao [8]. 

dedamiwaze klimatis cvlilebis Sesaxeb pirveli ganacxadi gaakeTa 1873 wels cno-

bilma mecnierma v. kiopenma, romelmac daadgina haeris temperaturis 1 C-iT Semcireba. v. 

viletis cnobiT, 1880 wlidan 1930 wlamde haeris saSualo wliurma temperaturam 0,5 C-iT 

moimata, maSin rodesac zamTris TveebSi temperatura orjer ufro metad (1 C-iT) 

gaizarda. 1940 wlidan temperaturis mateba klebiT Seicvala, xolo 1960 wlidan deda-

miwaze daiwyo temperaturis intensiuri zrda [1, 9], rac, udavod, adamianTa zemoqmedebis, 

kerZod, teqnikis ganviTarebis Sedegia. atmosferoSi bolo 1,5 saukunis ganmavlobaSi saT-

buris airebidan mkveTrad moimata naxSirorJangis (CO2) raodenobam (1/3-iT), magram atmos-

feroSi raodenobrivad ufro metad (2,5-jer) gaizarda meTani (CH4), romelic 20-jer metad 

axurebs dedamiwas, vidre naxSirorJangi. meTanis mateba dakavSirebulia milsadenebidan da 

WaburRilebidan airebis gaJonvasTan da saqonelTan, romelTa raodenoba sadReisod 

sagrZnoblad gazrdilia. 

gaeros sasursaTo da soflis meurneobis organizaciis (FAO) specialistebis azriT, 

dedamiwaze saqonlis fara ufro metad moqmedebs klimatze, vidre avtomobilebi da 

TviTmfrinavebi. planetaze mcxovrebi 1,5 mlrd furi gamoyofs saTburis airebis 18 %-s, 

rac aRemateba yvela saxis transportis Sesabamis maCvenebels. meTani warmoiSoba saqonlis 

kuWSi arsebuli specialuri baqteriebis saSualebiT. maTi nakelidan gamoiyofa meTani, 

romelic gamoiyeneba sawvavad bioairis saxiT. atmosferoSi arsebuli meTanis raodenobis 

mesamedi swored saqonlis mieraa warmoqmnili. aRsaniSnavia, rom 150 wlis ganmavlobaSi 

atmosferoSi meTanis raodenoba 2,5-jer gaizarda [10]. 

naxSirorJangis mateba ki dakavSirebulia ZiriTadad adamianTa sameurneo saqmiano-

basTan, kerZod, industriis ganviTarebasTan, agreTve SeSisa da naxSiris wvasTan. kacob-

rioba yovelwliurad wvavs 4,5 mlrd t naxSirs, 3,2 mlrd t navTobs, airebs, torfs da 

sxva sawvavs. gansakuTrebiT gaizarda sawvavis moxmareba avtomobilebsa da 

TviTmfrinavebSi, romelTa gamonabolqviT atmosferoSi izrdeba naxSirorJangis rao-

denoba. urbanul zonebSi haeri imdenad gajerebulia mavne nivTierebebiT, rom misi Casun-

Tqva katastrofulad moqmedebs adamianTa janmrTelobaze. mavne nivTierebebis haerSi mox-

vedris ZiriTadi wyaro moZvelebuli transportia. amas emateba maTi sawvavis saeWvo 

xarisxi, romlis SedgenilobaSi zogjer gadaWarbebuli raodenobiT tyviis Semcveloba 

fiqsirdeba, rac iwvevs adamianTa mZime daavadebebs. 

dadgenilia, rom mrewvelobis ganviTarebis Sedegad naxSirorJangis koncentracia 

atmosferoSi 38 %-mde gaizarda. sameurneo da samrewvelo saqmianobis Sedegad dedamiwis 

atmosferoSi yovelwliurad gamoiyofa 27 mlrd t naxSirorJangi. mis 30 %-s STanTqavs 

msoflio okeane, 13 %-s biosfero da niadagi, 57 % rCeba atmosferoSi, rac xels uwyobs 

daTbobis momatebas. samrewvelo epoqis dasawyisidan atmosferoSi dagrovilia 770 mlrd t 

anTropogenuri naxSirorJangi [11]. 

XIX saukuneSi ingliselma fizikosma uiliam tompsonma SeSfoTeba gamoTqva teq-

nikuri progresis Sedegad mosalodneli “Tburi sikvdilis” ganviTarebis Sesaxeb. am mosa-
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zrebis sawinaaRmdegod rusma mecnierma k. timiriazevma aRniSna, rom samyaros araviTari 

“Tburi sikvdili” ar emuqreba manam, sanam mwvane safari iarsebebso. aq igi fotosinTezis 

process gulisxmobda, romlis drosac, (1) gamosaxulebis mixedviT, mwvane safari STan-

Tqavs mzis sxivebis udides Tbur energias da gardaqmnis mas adamianisTvis misaReb for-

maSi. fotosinTezis procesis Sedegad yovelwliurad 1 ha tye STanTqavs 5_10 t nax-

SirorJangs da gamoyofs 10_20 t Jangbads. 

pier agresis monacemebiT, dedamiwaze yovelwliurad 1 ha farTobze 10 mlrd kkal 

mzis sxivebis Tburi energia modis, romlis 93,8 %-s mwvane safari iTvisebs [12]. aseve dad-

genilia, rom Ria farTobze haeris temperatura tyis safarTan SedarebiT 3-jer metia. 

maRali (35 _ 40 C) temperaturis dros ki mkveTrad mcirdeba fotosinTezis procesi, rom-

lis drosac STainTqmeba naxSirorJangi. 

marTalia, tyis mwvane safris did mniSvnelobaze aravin daobs, magram rac Seexeba 

mis mimarT saTanado yuradRebas, es jer kidev ar Cans. amisi mizezi ki mosaxleobis 

matebisa da teqnikuri progresis Sedegad tyis resursebze moTxovnilebis ganuzomeli 

zrdaa. amitom msoflioSi yovelwliurad izrdeba tyis resursebis mopovebisa da 

gamoyenebis masStabebi. misgan mzaddeba qaRaldi, muyao, aveji, parketi, iyeneben gasaTbobad 

da sxv. xe-mcenareebisagan 15 aTasi dasaxelebis nakeToba mzaddeba. gansakuTrebiT didia 

tenian adgilebSi tropikuli da wiwvovani (taiga) tyeebis ganadgurebis masStabebi. aRsa-

niSnavia, rom tyiani teritoriebis aTvisebam ara marto mcenareTa, aramed cxovelTa da 

frinvelTa samyaros unikalur warmomadgenelTa Semcirebas Seuwyo xeli. garda amisa, tye 

qmnis mikroklimats, aregulirebs temperaturas, amcirebs qaris siCqares, icavs niadags 

eroziisagan, amcirebs aorTqlebas da sxv. tye, gansakuTrebiT wiwvovani, gamoyofs 

fitocidebs – nivTierebebs, romlebic wmends haers mavne mikrobebisagan da ajansaRebs mas. 

amitomaa, rom tyeebs dedamiwis filtvebs uwodeben. dadgenilia, rom tyis mwvane safris 

mier Sesrulebuli kosmosur-ekologiuri efeqti 3_5-jer aRemateba tyis resursebis 

moxmarebiT miRebul naturalur Semosavals [13]. 

miuxedavad tyis mwvane safris aseTi didi mniSvnelobisa, mis mimarT momxmarebluri 

damokidebuleba tyis gameCxerebasa da ganadgurebas iwvevs, ris gamoc sustdeba tyeebis 

kosmosur-ekologiuri funqcia. xe-mcenareebi usistemod iCexeba rogorc tyis koromebSi, 

ise qalaqebsa da gamwvanebis zolebSic, rasac Jangbadis naklebobis garda, tyis 

wyalSemkavebeli da wyalSemkrebi funqciis daqveiTeba mohyva. aman gamoiwvia zogierTi 

wyaros, mdinarisa da tbis daSroba. tyis safrisagan motitvlebulma farTobebma daiwyo 

gaudabnoeba, ramac sakvebi produqtebis warmoebis Semcireba gamoiwvia. 

metad sayuradReboa akademikos g. gigauris azri imis Sesaxeb, rom mecnierul-teq-

nikuri progresi, erTi mxriv, aumjobesebs adamianis keTildReobis pirobebs, meore mxriv, 

ki TviT adamianTa arsebobas da maT momavals emuqreba. mimdinareobs bunebis TviTgaw-

mendis, TviTregulaciisa da TviTaRdgenis dasustebis procesi ara marto konkretul 

garemoSi, aramed planetaruli masStabiTac [14]. 

amrigad, msoflioSi Semcirebul mwvane safars aRar Seswevs mzis sxivebis Tburi 

energiis gamoyeneba-regulirebis unari. amis gamo izrdeba atmosferoSi naxSirorJangis 

raodenoba da klimatis intensiuri daTboba. Sesabamisad, aqtiurdeba ekologiuri katas-

trofebi, rasac mohyveba ara marto ngreva, aramed adamianTa da sxva cocxal arsebaTa 

msxverplic. 

anTropogenuri zemoqmedebis Sedegad gamoyofili mavne airebis akumulirebuli Warbi 

raodenoba atmosferoSi SemdgomSi mJave wvimebisa da radiaciuli naerTebis saxiT sazianod 

ubrundeba dedamiwas. mJave naleqebis (wvimebi, Tovli, nisli, cvari) wyaroebia saTbobisa da 

biomasis wva, metalurgia, avtotransporti da sxv. bolo 100 wlis ganmavlobaSi naleqebis 

mJavianobam sagrZnoblad moimata. magaliTad aSS-is Crdilo-aRmosavleT nawilSi 1900 wlidan 

naleqebis mJavianoba 4-jer gaizarda, rac dakavSirebulia CO2-isa da NO3-is gamonabolqvis 
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zrdasTan. mJave wvimebi tropikebSic aRiniSneba, sadac ar aris samrewvelo obieqtebi. es ki 

ukavSirdeba ufro meti biomasis wvas. 

mJave naleqebi metad uaryofiT zegavlenas axdens ekosistemebze, radgan aseTi wyali 

spobs qviriTs da fitoplanqtons, ris gamoc wyalsatevebSi mcirdeba hidrobiontebis 

saxeobebi. magaliTad, 1975 wels aSS-is tbebSi Tevzis raodenoba 90 %-iT Semcirda. maTma 

gaCanagebam xeli Seuwyo TevziT mkvebavi cxovelebis (Toliebi, waula, wavi da sxv.) mos-

pobas. garda amisa, mJave naleqebi iwvevs manqana-danadgarebis, Senobebisa da xelovnebis 

nimuSebis korozias, avaddeba mcenareuloba, rac gamoixateba maTi foTlebis cveniT da 

fesvebis lpobiT. XX saukunis 90-ian wlebSi daavadebuli tyeebis farTobi germaniasa da 

niderlandebSi iyo 50 %, SveicariaSi 35, avstriaSi 30 %, ruseTSi ki 600 000 ha [3]. 

anTropogenuri saqmianobiT gamowveuli mavne airebis Warbi raodenobiT gamoyofa 

afarToebs atmosferoSi dedamiwis damcvel ozonis sferos, rac metad saSiSi movlenaa 

cocxali organizmebisaTvis da is pirdapir kavSirSia globalur daTbobasTan. es pro-

cesebi ufro gaRrmavda, rodesac adamianma daiwyo kosmosSi sxvadasxva teqnologiis 

gatana. dadgenilia, rom kosmosuri raketebis gaSveba ozonis Sris dazianebasa da daSlas 

iwvevs, rasac dedamiwaze mzis radiaciisa da temperaturis mateba mohyveba.  

ozonis sfero. ozoni warmoadgens mocisfro airs, romlis molekula Sedgeba Jang-

badis sami atomisagan (O3). is warmoiqmneba maSin, rodesac mzis ultraiisferi gamosxivebis 

zemoqmedebis Sedegad xdeba Jangbadis molekulis atomebad daSla da Jangbadis atomebi 

Jangbadis molekulasTan Sedis kavSirSi [15]: 

  O + O2 = O3  (2) 
arsebobs `cudi ozoni~ da `kargi ozoni~. mecnierebi `cud ozons~ uwodeben 

fotoqimiur smogs, romelic atmosferos yvelaze dabal SreSi, troposferoSi mdebareobs. 

garkveuli koncentraciis pirobebSi igi saSiSia adamianis janmrTelobisa da keTildReo-

bisaTvis: aRizianebs zeda sasunTqi gzebis lorwovans, iwvevs vegetatiur darRvevebs, 

filtvebis SeSupebas, Tavbrudaxvevas, Tvalis kataraqtas da sxv.; did zians ayenebs 

garemos, gansakuTrebiT did qalaqebSi. 

aseTi `cudi ozoni~ dedamiwis mTliani ozonis mxolod 10 %-ia, danarCeni 90 % _ 

`kargi ozoni~ _ ki dedamiwis zedapiridan did simaRleze stratosferoSi mdebareobs, 

sadac amindis formirebasTan dakavSirebuli movlenebisa da gardaqmnebis didi nawili 

xdeba. `kargi ozoni~ icavs dedamiwas mzis ultraiisferi gamosxivebis damangreveli 

zemoqmedebisagan. ozonis Semcveloba cvalebadia sxvadasxva simaRleze. ozonis saerTo 

raodenobis 60 % modis Sreze, romelic mdebareobs 16-dan 32 km-mde simaRleze, xolo 

maqsimalur koncentracias igi aRwevs daaxloebiT 25 km simaRleze. swored es fenaa 

dedamiwis damcavi ozonis Sre, romelic udides rols asrulebs globalur ekologiur 

sistemaSi. 

atmosferoSi arsebuli ozonis mTliani sisqe 3,5 mm-ia. es sifrifana Sre erT-erTi 

ZiriTadi faqtoria, romelic planetas adamianis arsebobisaTvis vargiss xdis. ozonis 

raodenoba stratosferoSi damokidebulia geografiul ganedze, dedamiwis zedapiridan 

daSorebis simaRlesa da wlis droze. ozonis molekulebi stratosferoSi mudmiv war-

moqmna-daSlis procesSi imyofeba. isini ganuwyvetliv warmoiqmnebian qimiuri reaqciebis 

Sedegad, romelic mzis sinaTlis zemoqmedebiT mimdinareobs. imavdroulad ki mzis 

radiaciisa da Jangbadis, azotis, wyalbadis, qlorisa da bromis Semcveli SenaerTebis 

zemoqmedebiT xdeba ozonis molekulis daSla da ozonis sferos darRveva. amas sxvadasxva 

mizeziT xsnian. iyo mosazreba, rom igi dakavSirebulia garemos ciklur movlenebTan, 

rasac winaT ar eqceoda yuradReba. zogi mecnieri mizezad zebgeriT TviTmfrinavebs 

miiCnevs, magram aseTi TviTmfrinavebis gamoyeneba bolo wlebSi mniSvnelovnad SeizRuda. 

mecnierTa didi umravlesoba ozonis koncentraciis daqveiTebis ZiriTad mizezad 

miiCnevs sayofacxovrebo da soflis meurneobaSi gamoyenebul araerT qimiur naerTs, 
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gansakuTrebiT freonebs (CFCL3 da CFCL2), romlebic wlebis ganmavlobaSi warmatebiT 

gamoiyeneboda macivrebsa da kondicionerebSi. 

dReisaTvis cnobilia, rom stratosferos ozonis ekologiuri problemebi gamowve-

ulia atmosferoSi adamianis saqmianobis Sedegad didi raodenobiT qlorftornaxSirba-

debisa da halogenebis moxvedriT, romlebic arRvevs ozonis bunebriv balanss, aqtiurad 

moqmedebs ozonis sferos Sedgenilobasa da mis daSlaze. Sedegad, msoflios araerT 

regionSi ozonis fena TiTqmis orjer Semcirda, xolo Crdilo polusze _ arqtikaSi, 

zafxulobiT da samxreT polusze _ antarqtidis Tavze, zamTrobiT ozonis sferoSi 

xvrelic ki warmoiqmneba. ozonis sferos Semdgomi degradacia xels Seuwyobs 

ultraiisferi gamosxivebis SemoRwevas atmosferoSi, rac damRupvelad imoqmedebs cocxal 

organizmebze. ozonis sferos Semcireba aseve uaryofiTad moqmedebs atmosferos calkeul 

Sreebs Soris wonasworobaze, rac aisaxeba haeris masebis cirkulaciasa da siTbocvlaze, 

romelic ganapirobebs klimatur anomaliebs da iwvevs stiqiur katastrofebs [16]. 

1974 wels kaliforniis universitetis qimikosebma Servud roulendma da mario 

malinam gamoikvlies da daaskvnes, rom stratosferoSi moxvedrili qlorftornax-

Sirbadebi mzis sinaTlis zemoqmedebiT iSleba da gamoiyofa qlori, romlis erT atoms 

SeuZlia daSalos 100 aTasi ozonis molekula, ris Sedegadac mniSvnelovnad mcirdeba 

ozonis koncentracia. am gamokvlevam mogvianebiT daimsaxura msoflio aRiareba da 1995 

wels maT nobelis premia mieniWaT. 

1975 wels msoflio meteorologiurma organizaciam (WMO) gamoaqveyna daskvna: `ozo-

nis Sris cvlilebebi adamianis saqmianobis Sedegad da zogierTi SesaZlo geofizikuri 

Sedegebi~. 1985 wels ki xelmoweril iqna saerTaSoriso SeTanxmeba _ ozonis Sris dacvis 

venis konvencia. amave wels aRmoCenil iqna antarqtidis Tavze ozonis xvreli. britanuli 

kvlevebis mixedviT, antarqtidaze ozonis Sris koncentracia XX s-is 70-iani wlebidan 

yovelwliurad mcirdeboda, gansakuTrebiT zamTarSi (oqtombridan gvian gazafxulamde), 

rodesac stratosferoSi temperaturis vardnis Sedegad warmoiqmneba yinulovani Rrub-

lebi. aRsaniSnavia, rom ozonis Sris rRvevis procesi arqtikaSic mimdinareobs, magram aq 

ozonis Semcirebis periodi ufro xanmoklea da iseTi didi danakargebi ar aris, rogoric 

antarqtidaze. 

1987 wels aeronavtikisa da kosmosis erovnuli mmarTvelobis (NASA) mier miRebuli 

monacemebiT dadasturda, rom ozonis Sris daSlasa da xvrelis gaCenas xels uwyobs 

qlori, romelic gamoiyofa qlorftornaxSirbadebisagan da bromi, romelic gamoiyofa 

halogenebisagan. amitom imave wels 24 saxelmwifos mier xelmoweril iqna monrealis oqmi 

im nivTierebebis SezRudvis Sesaxeb, romlebic Slis ozonis Sres. aseT nivTierebebs 

Seicavs myari fenoplastebi, paraloni, macivrebi, kondicionerebi, gamxsnelebi, samedicino 

sterilizatorebi, cecxlsaqrobebi, aerozoliani balonebi, romelTac farTod moixma-

rdnen 1950 wlidan da 1986 wlisaTvis warmoebuli iyo 1 mln t qlorftornaxSirbadi. 1986 

wlidan SeCerebul iqna am nivTierebebis warmoeba da 1991 wlisaTvis maTi moxmareba ukve 40 

%-iT Semcirda. 1991 wlidan momdevno 10 wlis ganmavlobaSi kompania “diuponma” 1 mlrd 

aSS dolari daxarja am nivTierebis Semcvelobis Sesamcireblad. aseve did Tanxebs 

xarjaven sxva amerikuli firmebi (`jeneral eleqtriki~, `motorola~ da sxv.) maTi gamo-

yenebis Sewyvetisa da Secvlis mizniT, magaliTad, amiakis an sxva ekologiurad sufTa 

nivTierebebis gamoyenebisaTvis. 

es metad mniSvnelovania, radgan ozonis sferos daSlis SemTxvevaSi gaizrdeba mzis 

ultraiisferi gamosxiveba, rac xels Seuwyobs dedamiwaze fitoplanqtonis daSlas, mce-

nareTa daavadebebs, e. i. fotosinTezis procesis Semcirebas. garda amisa, gaizrdeba ada-

mianTa Soris avTvisebiani simsivneebi, sarkoma, kataraqta da sxv. ukve yovelwliurad 500 

aTasze meti amerikeli avaddeba kanis kiboTi. aSS-Si kanis kiboTi gardacvlilTa 65 % 

sarkomaze modis. 1970_1980 wlebSi yofil ssr kavSirSi kanis simsivnur daavadebaTa zrda 

aRiniSneboda 13 %-iT. varaudoben, rom yovel rva weliwadSi orjer gaizrdeba am daava-
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debaTa raodenoba. sarkomiT avaddebian ufro axalgazrda adamianebi. daavadeba viTardeba 

im adgilze, romelic mzis sinaTlis zemoqmedebis qveS imyofeba, ZiriTadad saxe da xe-

lebi. aRiniSneba korelacia mzeze gatarebul drois xangrZlivobasa da daavadebis gaCenas 

Soris. ufro xSirad avaddebian moxucebi 70_80 wlis asakSi. aRsaniSnavia, rom simsivnuri 

daavadebebi adreul stadiaSi gankurnebadia. 

saqarTvelo monrealis oqms SeuerTda 1996 wlis 21 marts, xolo amave wlis noem-

berSi igi klasificirebul iqna, rogorc me-5 (1) muxlis qveyana e. i. ganviTarebadi qveyana. 

gaerTianebuli erebis garemos dacvis centrTan (UNEPJE) TanamSromlobiT damuSavda “sa-

qarTveloSi ozondamSleli nivTierebebis xmarebidan amoRebis erovnuli programa”, ro-

melic finansurad uzrunvelyo globalurma garemos dacvis fondma (CEF). 

1996 wlisaTvis saqarTveloSi moxmarebuli ozondamSleli nivTierebebis (ODP) 

raodenoba 26 t-s Seadgenda. saqarTvelo ar awarmoebs monrealis oqmiT kontrolirebad 

arc erT nivTierebas. saqarTvelos mTavrobam ivaldebula ozondamSleli nivTierebebis 

xmarebidan amoReba [15]. 

1996 wels monrealis saerTaSoriso konferenciis gadawyvetilebiT daixura ozonis 

Sris damSleli nivTierebebis (freonebis) mwarmoebeli qarxnebi, ris Sedegadac ukve 2014 

wels ozonis xvreli 34 %-iT Semcirda. mecnierTa varaudiT, 2020 wlisaTvis es xvreli 

kidev 10 %-iT Semcirdeba, magram aRsaniSnavia, rom Tu freonebis haerSi arsebobam ozonis 

Sre daSala, rogor imoqmedebdnen isini adamianTa janmrTelobaze, romelTa macivrebi da 

kondincionerebi saxlebSi da sawarmoebSi freonebiT muSaobda. axali warmoebis maciv-

rebSi freonebi ukve sxva agregatiTaa Secvlili, Tumca atmosferoSi ukve gabneuli fre-

onebi kidev didxans imoqmedebs ozonis sferos Sedgenilobaze [16]. 

gansakuTrebiT aRsaniSnavia is faqtic, rom XX saukunis 50-iani wlebidan kosmosSi 

uamravi kosmosuri nagavia dagrovili, rac xels uSlis ara marto kosmosze dakvirvebas, 

aramed is did ekologiur rRvevas iwvevs dedamiwaze. es procesebi wlidan wlamde izr-

deba da Tu radikaluri RonisZiebebi ar iqna gatarebuli, biosfero kidev ufro mZime pi-

robebSi aRmoCndeba. 

amasTan dakavSirebiT, sayuradReboa informacia imis Sesaxeb, rom sadReisod 

kosmosSi arsebuli nagavi 23 aTasi safexburTo moednis farTobisaa, romelic moicavs 

sxvadasxva zomis 25 aTasamde nivTs, dawyebuli umciresi nawilakebisagan da mTliani 

kosmosuri xomaldiT damTavrebuli. isini moZraoben daaxloebiT 25 aTasi km/sT siCqariT 

da maTi dajaxeba romelime moZrav kosmosur xomaldTan gamoiwvevs did katastrofas. 

 

 

daskvna 

dReisaTvis msoflioSi mcenareTa Semcirebul mwvane safars ukve aRar Seswevs mzis 

sxivebis Tburi energiis gamoyenebisa da regulirebis unari. ZiriTadad amis gamo izrdeba 

atmosferoSi naxSirorJangis raodenoba da klimati intensiurad Tbeba. Sesabamisad, aqti-

urdeba ekologiuri katastrofebi, rasac mohyveba ara marto ngreva, aramed adamianTa da 

sxva cocxal arsebaTa msxverplic. 

eqspertTa daskvnebis mixedviT, XXI saukuneSi globaluri daTboba gagrZeldeba da 

saukunis bolos haeris saSualo temperatura dedamiwaze SesaZloa 2–4 C-iT gaizardos, 

rac gamoiwvevs bunebrivi ekosistemebisaTvis saSiS Sedegebs: seriozul zians miayenebs 

msoflios umetesi qveynebis ekonomikas; gadaSenebis safrTxis winaSe aRmoCndeba cocxali 

organizmebis saxeobaTa 15 – 40 %; 20 – 30%-iT Semcirdeba mtknari wylis resursebi 

mravalricxovani dasaxlebis regionebSi (afrika, xmelTaSuazRvispira qveynebi); 5 – 10 %-iT 

Semcirdeba mosavlianoba mraval regionSi; 10 mln-mde sanapiro zonis macxovrebeli 

yovelwliurad wyaldidobebis riskis qveS aRmoCndeba; daCqardeba msoflio okeanis donis 

mateba; gaizrdeba atmosferos cirkulaciis masStaburi cvlilebebis riski da sxv. 
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klimaturi cvlilebebis globaluri xasiaTis gamo aucilebelia erToblivi Zalis-

xmeviT gamoinaxos problemis gadaWris gzebi saerTaSoriso doneze. saerTaSoriso or-

ganizaciebTan erTad saqarTvelomac unda miiRos aqtiuri monawileoba konstruqciul di-

alogsa da moqmedebebSi, romlis mizani konkretuli efeqturi Sedegebi iqneba.  

amrigad, msoflio sazogadoebis erT-erTi mTavari sazrunavia globaluri daTbobisa 

da biosferoze misi SesaZlebeli gavlenis aRkveTa. 
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MODERN CHALLENGES OF BIOSPHERE SAFETY 

Ts. Basilashvili 

(Institute of Hydrometeorology of Georgian Technical University) 

 
Resume: According to the UNO experts, the air temperature is likely to continue to rise, eventually leading to 

deficit of water and food supplies. Along with the increase in the population size, natural resources run-down, which 
eventually leads to environmental crisis: biosphere pollution and decrease in the number of species of living beings. 

Currently, nature protection and rational utilization of natural resources are necessary pre-conditions for 
sustaining the biosphere. Therefore, the processes taking place on the planet should be thoroughly investigated and 
appropriate adaptive and preventing measures working out. 

 
Key words: adaptive measures; bio diversity; forest resources; global warming; ozone layer.  
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СОВРЕМЕННЫЕ ПРОБЛЕМЫ БЕЗОПАСНОСТИ БИОСФЕРЫ 

Басилашвили Ц. З. 

(Институт гидрометеорологии Грузинского технического университета) 

 
Резюме. По сведениям экспертов Организации Объединённых Наций, температура воздуха на Земле и 

впредь повысится и ожидается большой дефицит пищевых продуктов и водных ресурсов. На фоне увеличения 
числа населения мира происходит исчерпывание природных ресурсов, из-за чего на Земле происходит 
экологический кризис: загрязнение биосферы и уменьшение некоторых видов живых организмов. 

На сегодняшний день защита природы и рациональное использование её ресурсов является необходимой 
предпосылкой существования биосферы. Из-за этого необходимо разностороннее изучение текущих процессов 
на планете и разработка соответствующих способов для адаптации. 

 
Ключевые слова: биоразнообразие; глобальное потепление; лесные ресурсы; озоновый щит; способы 

адаптации. 
 

 


