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Sesavali 
 

adamianTa sazogadoebis istoria – es bunebaTsargeb-
lobis istoriaa, romelic mimarTulia adamianis moTxov-
nilebis dasakmayofileblad bunebrivi resursebisa da 
bunebrivi pirobebis racionaluri gamoyenebis gziT. jer 
kidev XX saukunis dasawyisSi dedamiwis mosaxleoba 
sunTqavda sufTa haeriT, svamda sufTa wyals, samyaro 
eCveneboda usasrulo, xolo bunebrivi resursebi amou-
wuravi. gairbina ramodenime aTwleulma da msoflio 
aRmoCnda ekologiuri katastrofis winaSe. Tu kacobrioba 
ganagrZobs am gziT siaruls erTi-ori Taobis Semdeg 
daRupva gardauvali iqneba. 

adamianis damokidebuleba bunebaze da urTierToba 
bunebasTan gaxda Taviseburi kvanZi adamianis ekonomikuri, 
kulturuli da sazogadoebrivi cxovrebis sxvadasxva 
aspeqtebis mimdinareobis, yvela faseulobis gadafasebis 
da Cven bolos da bolos SevZlebT gavacnobieroT, rom 
adamianisaTvis ar aris privilegirebuli adgili bunebasa 
da kosmosSi, rom dedamiwaze arseboba SeuZlia mxolod 
im sazogadoebas, romelic organul erTianobaSia gare-
momcvel bunebriv garemosTan. 

yvelasaTvis naTeli xdeba, rom bevri Tu ara, yvela 
gamonaklisis gareSe, Tanamedrove globaluri proble-
mebi arsiT ekologiuria. 

kacobriobam gaacnobiera ekologiuri problemebis 
didi mniSvneloba, rodesac xalxis materialuri moR-
vaweobis masStabebi da intensivoba iseTi gaxda, rom 
planetis bunebrivma garemom Sewyvita yofiliyo war-
moebis, transportis, yofa-cxovrebis narCenebis sayovel-
Tao mSTanTqmeli, nedleulisa da energiis praqtikulad 
amouwuravi wyaro. 

dResdReobiT biosferoSi mimdinareobs Seuqcevadi 
degradaciuli procesebi. milioni wlebis ganmavlobaSi 
formirebuli ekosistemebi ganicdian arsebiT cvli-
lebebs, aramdgradni xdebian adamianis zemoqmedebis 
mimarT globalur doneze. 

bunebrivi resursebis moxmarebis tempebi ukanasknel 
20 weliwadSi SeuTavsebelia ara marto gamocxadebul 
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mdgrad ganviTarebasTan, aramed kacobriobis arsebobas-
Tanac. dRes dedamiwis TiToeuli mcxovrebis moTxovni-
lebebis dasakmayofileblad saWiroa meti resursebi, 
vidre planetas SeuZlia mocema. IUNEP-is eqsperimentebis 
azriT, kacobrioba swrafad uaxlovdeba `daubruneb-
lobis wertils~. bunebaze miyenebuli zarali ukve 
warmoadgens mniSvnelovan safrTxes ekonomikisaTvis, 
xolo momavalSi mas SeuZlia srulad SeaCeros 
ekonomikuri zrda. 
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1. bunebrivi resursebi da maTi 
klasifikacia 

 
dRevandeli msoflios yvelaze aqtualuri problemaa 

saxalxo meurneobis mudmivad mzardi moTxovnilebebis 
dakmayofileba bunebrivi resursebiT da momavali Taobe-
bisaTvis sasicocxlod vargisi bunebrivi garemos Senar-
Cuneba. 

bunebis sikeTis borotad gamoyeneba, bunebis simdidris 
aragonivruli da mtacebluri moxmareba Tanabrad 
sazianoa bunebisaTvis da adamianisaTvis. bunebaTsargeb-
lobis kanonebis ugulvebelyofa seriozul garTulebebs 
iwvevs. misi efeqtianoba damokidebulia imaze, Tu rogor 
aris Sexamebuli bunebrivi resursebis gamoyeneba-
moxmareba maT dacvasa da aRdgena-gamravlebasTan. 

bunebrivi resursebi gamoxatavs uSualo kavSirs 
bunebasa da adamianis saqmianobas Soris. bunebrivi 
resursebi aris yvelaferi is rasac adamiani iyenebs 
Tavisi arsebobis uzrunvelsayofad: sakvebi produqtebi, 
mineraluri nedleuli, energomatareblebi, haeri, wyali, 
esTetikuri moTxovnilebis dasakmayofilebeli obieqtebi 
da sxva. 

buneba da bunebrivi resursebi – es aris pirveladi 
wyaro adamianis materialuri da sulieri moTxovnilebis 
dasakmayofileblad. maT gareSe SeuZlebelia saxogadoe-
bis arseboba da ganviTareba. bunebrivi resursebis 
CamonaTvalSi yvelas ar aqvs erTnairo mniSvneloba 
adamianisaTvis, SesaZloa zogs saerTod ar hqondes 
`resursis~ (frang. ressorce – damxmare saSualeba) funqcia, 
magram mas mainc miakuTvneben bunebriv resurss, radgan 
man momavalSi Cveni codnis gafarToebis kvaldakval ar 
aris gamoricxuli SeiZinos es funqcia. miTumetes, rom 
gvaqvs warsulis gamocdilebac, magaliTad navTobi, 
bunebrivi airi wiaRSi aTaseuli wlebis ganmavlobaSi 
arsebobda, maTi gamoyeneba ki bolo 2-3 saukunis 
periodSi moxda da umniSvnelovanesi resursis funqciac 
SeiZina. 

bunebrivi resursebi gamoiyeneba:  
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− uSualo moxmarebis sagnebad (haeris Jangbadi, sasmeli 
wyali, mcenareebi, sokoebi, nadirobisa da Tevzaobis 
produqtebi); 

− Sromis saSualebebad, romelTa saSualebiT xorciel-
deba saxogadoebrivi warmoeba (miwa, sanaosno gzebi, 
sarwyavi wyali); 

− Sromis sagnebad (merqani, mineralebi); 

− energiis wyaroebad (hirdoenergia, atomuri sawvavi, 
wiaRiseuli sawvavis maragebi, mzis batareebi da sxva); 

− genetikuri fondis bankad (axali jiSebisa da saxeo-
bebis gamoyvana); 

− rekreaciis adgilebad (janmrTelobisa da Sromis-
unarianobis aRdgena bunebaSi dasvenebis gziT). 
did Teoriul da praqtikul interess warmoadgens 

bunebrivi resursebis klasifikacia, romelic saSualebas 
iZleva Sefasdes maTi maragebis masStabebi, gamoyenebis 
SesaZlebloba da SemuSavdes aucilebel RoniaZiebaTa 
kompleqsi dacvisaTvis. aRniSnulisagan damokidebulebiT  
bunebrivi resursebi SeiZleba daiyos sami niSnis 
mixedviT-warmoSobis wyaroebis, warmoebaSi gamoyenebisa 
da resursebis gamolevadobis xarisxis mixedviT. 

warmoSobis wyaroebis mixedviT bunebrivi resursebi 
iyofa biologiur, mineralur da energetikul resur-
sebad. 

biologiuri resursebi – biosferos yvela cocxali 
garemowarmomqmneli komponentebi: producentebi, konsu-
mentebi da reducentebi, maTSi Cadebuli genetikuri 
masalebiT. isini warmoadgenen xalxis materialuri da 
sulieri keTildReobis miRebis wyaroebs, maT miekuTvneba 
sarewao obieqtebi, kulturuli mcenareebi, Sinauri 
cxovelebi mxatvruli landSaftebi, mikroorganizmebi, e.i. 
aq Sedis mcenareuli resursebi, cxovelTa samyaros 
resursebi da sxva. gansakuTrebuli mniSvneloba aqvT 
genetikur resursebs. 

mineraluri resursebi – es yvela gamoyenebisaTvis 
vargisi liTosferos nivTieri Semadgenelia, romelic 
gamoiyeneba saxalxo meurneobaSi, rogorc mineraluri 
nedleuli an energiis wyaro. 
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mineraluri  nedleuli  SeiZleba iyos madneuli, Tu 
misgan amoiReba liTonebi da aramadneuli, Tu amoiReba 
araliTonuri komponentebi (fosfori da a.S.) an 
gamoiyeneba rogorc samSeneblo masalebi. 

Tu mineraluri simdidre gamoiyeneba rogorc saTbobi 
(navTobi, naxSiri, sawvavi fiqlebi, torfi, merqani, 
atomuri energia) da imavdroulad rogorc energiis 
wyaro ZravebSi orTqlisa da eleqtrobis misaRebad, maSin 
maT saTbob-energetikuli resursebi ewodebaT. 

mineraluri resursebis saerTo maragi moxmarebis 
Sesabamisad TandaTan mcirdeba. dReisaTvis bevri sabado 
amowurulia da maTi Sevseba xdeba farTo masStabis 
geologiuri ZiebiT aRmoCenili axali sabadoebiT. 
wiaRiseulis msoflio saSualo wliuri amoReba (saTbob-
energetikulis CaTvliT) Seadgens 8-10 mlrd tonas. msof-
lios meurneobis moTxovnileba mineralur nedleulze 
saSualod wliurad 5-6%-iT izrdeba. rac Seexeba saqarT-
velos, mas dRes icnoben rogorc borjomis mineraluri 
wylisa da manganumis qveyanas. aq ZiriTadad xdeboda 
sakavSiro mniSvnelobis sabadoebis damuSaveba, rac 
resursebis uyairaTo xarjvisa da ganadgurebis klasikur 
magaliTebad SeiZleba CaiTvalos. sakmaod Zlieri, mraval-
dargovani mrewveloba maragdeboda amgvari midgomebiT 
mopovebuli madneuliT. nawilobriv SenarCunda SedarebiT 
mcire maragis mqone sabadoebi, romlebzec dRes ukve 
aRiniSneba da mosalodnelia ufro mavne zemoqmedeba. 

amJamad gamovlenilia mravali sabado da perspeq-
tiuli ubani, romelic saSualebas iZleva movipovoT: 

− saTbob-energetikuli nedleuli: navTobi, naxSiri, 
torfi, airi; 

− Savi da feradi liTonebi: manganumi, dariSxani, spi-
lenZi, tyvia, TuTia, rkina, vercxli, oqro da sxva; 

− samTo-qimiuri nedleuli: bariti, andeziti, bentonituri 
Tixebi, diatomiti, talki, kalcitim bazalti da sxva; 

− aramadneuli nedleuli metalurgiisaTvis: diatomitebi, 
safluse kirqvebi, sayalibe qviSebi; 

− keramikuli nedleuli: kaolini, Tixebi, traqitebi, 
rioliTebi, pegmatitebi; 

− feradi qvebi: firuzi, aqati, oniqsi, iaspi, obsidiani; 
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− samSeneblo da mosapirkeTebeli masalebi: kirqva, 
tufi, marmarilo, bazalti, graniti, dioriti, porfi-
riti, gabro, qviSa, xreSi, sacemente nedleuli, Taba-
Siri, gaji da sxva; 

− miwisqveSa wylebi: mtknari, mineraluri, Termuli 
wylebi da samkurnalo talaxebi.   
aratradiciuli, axal nedleulTagan aRsaniSnavia 

liTografiuli qvisa da ceoliTebis mopoveba. 
amJamad mimdinareobs resursebis marTvis, gamoyenebisa 

da dacvis Tanamedrove midgomebis SemuSaveba axali 
pirobebisaTvis. 

energetikuli resursebi ewodebaT mzisa da kosmosis, 
atomur-energetikuli, saTbob-energetikuli, Termuli da 
energiis sxva wyaroebis erTobliobas. 

warmoSobis (genezisis) mixedviT saintereso klasifi-
kacias gvTavazobs m. lomonosovis saxelobis moskovis 
saxelmwifo universitetis avtorTa koleqtivi. am klasi-
fikaciis mixedviT, bunebrivi resursebi warmoiqmnebian 
garkveul bunebriv garemoSi – wyalSi, atmosferoSi, 
dedamiwis qerqSi, mcenareul da niadagur safarSi da a.S. 
da teritoriulad qmnian gansazRvrul SeTanawyobas, 
romelic icvleba bunebriv-teritoriuli kompleqsebis 
farglebSi. amis safuZvelze bunebriv resursebs yofen 
or ZiriTad jgufad: bunebrivi komponentebis resursebad 
– mineraluri, klimaturi, wylis, mcenareuli, niadaguri, 
cxoveluri da bunebriv-teritoriuli kompleqsebis (btk) 
resursebad. am ukanasknelSi gaTvaliswinebulia moce-
muli teritoriis bunebriv-saresurso potencialis komp-
leqsuroba, romelic gamomdinareobs TviT landSafturi 
garsis kompleqsuri struqturidan. TiToeuli landSafti 
xasiaTdeba bunebrivi resursebis sxvadasxva saxeobaTa 
gansazRvruli kompleqtiT, romlis mniSvneloba materia-
luri warmoebis organizaciaSi, landSaftis xasiaTis 
Sesabamisad, arsebiTad icvleba. nebismieri landSaftis 
bunebrivi resursebis kompleqtSi Sedis yvela komponen-
turi bunebrivi resursi, magram landSaftis xasiaTTan 
dakavSirebiT maTi sameurneo gamoyenebis SesaZlebloba 
Zlier gansxvavebulia: erT SemTxvevaSi ufro xelsayreli 
pirobebia mineraluri resursebis mopovebisaTvis, meore 
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SemTxvevaSi wamyvani mniSvneloba eniWeba niadagur-
klimatur resursebs da a.S. amis safuZvelze gamoiyofa 
gansxvavebuli bunebriv-saresurso potencialis mqone 
teritoriuli kompleqsebi: samTo-samrewvelo, sasoflo-
sameurneo, wyalsameurneo, satyeo-meurneobrivi, samosaxlo, 
rekreaciuli da sxva. 

meore niSani, romlis mixedviTac klasificirdeba 
resursebi aris maTi warmoebaSi gamoyeneba. maT miekuT-
vneba Semdegi bunebrivi resursebi: 

− miwis fondi – yvela miwebi qveynisa da msoflios 
sazRvrebSi, romlebic Tavisi daniSnulebiT Sedis 
Semdeg kategoriebSi: sasoflo-sameurneo, dasaxlebuli 
punqtebis, arasasoflo-sameurneo daniSnulebis (mrew-
velobis, transportis, samTo gvirabebis da a.S.). 
msoflio miwis fondi Seadgens 13,4 mlrd ha; 

− tyis fondi – dedamiwis miwis fondis nawili, romel-
zedac izrdeba an SeiZleba gaSendes tye, gankuTvnili 
soflis meurneobis warmarTvisa da daculi bunebrivi 
teritoriebis (nakrZalebis) organizebisaTvis. is 
warmoadgens biologiuri resursebis nawils; 

− wylis resursebi – miwisqveSa da zedapiruli wylebis 
raodenoba, romelic SeiZleba gamoyenebul iqnas 
saxalxo meurneobaSi. gansakuTrebuli mniSvneloba 
aqvT mtknari wylis resursebs, romelTa ZiriTad 
wyaros warmoadgenen mdinaris wylebi; 

− hidroenergetikuli resursebi – isini, romlebic 
SeiZleba mogvces mdinarem, okeanis miqceva-moqcevis 
moRvaweobam da a.S.; 

− faunis resursebi – wylebis, tyeebis, meCeCebis bina-
darTa raodenoba, romelic SeiZleba adamianma gamoi-
yenos ekologiuri wonasworobis daurRvevlad; 

− sasargeblo wiaRiseuli (madneuli, aramadneulo, 
saTbob-energetikuli resursebi) – mineralebis buneb-
rivi dagroveba dedamiwis qerqSi, romelic SeiZleba 
gamoyenebul iqnas saxalxo meurneobaSi, xolo sasar-
geblo wiaRiseulis dagroveba warmoqmnis maT 
sabadoebs, romelTa maragebs unda gaaCndeT samrew-
velo mniSvneloba. 
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bunebis dacviTi TvalsazrisiT udidesi mniSvneloba 
aqvs resursebis klasifikacias mesame niSnis – gamole-
vadobis xarisxis mixedviT, romlis Sesabamisad bunebrivi 
resursebi SeiZleba daiyos or did jgufad: gamolevadi 
da gamoulevadi. 

bunebrivi resursebis gamoleva (amowurva) ekolo-
giuri poziciebidan – es Seusabamobaa bunebrivi sisteme-
bidan da wiaRidan bunebrivi resursebis amoRebis 
usafrTxo normebsa da kacobriobis moTxovnilebebs 
Soris (qveynebi, regionebi, sawarmoebi da a.S.). resursebis 
klasifikacia gamolevadobis mixedviT mocemulia sur. 1.  

gamolevadi bunebrivi resursebi iyofa aRdgenad, 
aRudgenad da SedarebiT aRdgenad resursebad. 

gamolevad aRdgenad resursebs upirveles yovlisa 
miekuTvneba biologiuri resursebi – mcenareebi da 
cxovelTa samyaro. es aris tyis resursebi, sasoflo 
mcenareebis resursebi, gareuli da Sinauri cxovelebi. 
aqve Sedis zogierTi mineraluri resursebic, magaliTad 
marilian wyalsatevebSi daleqili marilebi. garkveul 
pirobebSi aRdgenad resursebs SeuZliaT sakmaod mokle 
geologiur periodSi aRdgenen Tvisobrivad da raode-
nobrivad. 

gamolevad aRudgenad resursebs miekuTvneba sasar-
geblo wiaRiseulis umravlesoba – navTobi, naxSiri, gazi 
da sxva. resursebis gamoleva pirvel rigSi dakavSire-
bulia maT farTomasStabian gamoyenebasTan. am resursebis 
amoReba bunebrivi garemodan xdeba Zalian intensiurad 
da maTi maragebi ganuxrelad mcirdeba. meorec, am 
resursebis Sevseba xdeba mniSvnelovnad nela, vidre 
moxmareba (navTobi, naxSiri, fiqlebi da sxva). 

SeiZleba gamovyoT agreTve SedarebiT aRdgenadi 
resursebi. maT miekuTvneba umTavresad sasoflo-sameur-
neo brunvidan nawilobriv gamosuli miwebi wylismieri 
da qarismieri eroziis Sedegad an radioaqtiuri dabin-
Zurebis gamo, tyis xandazmuli xeebi, saTbobad gamoye-
nebuli torfi. garkveuli drois gasvlis Semdeg 
(aseulidan ramodenime aTaswleulamde) SesaZlebeli 
iqneba am resursebis xelaxla gamoyeneba. 

bevr  SemTxvevaSi  bunebrivi  resursebis aRdgenadoba  
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sur. 1. bunebrivi resursebis ZiriTadi tipebi 

 

da araaRdgenadoba damokidebulia maTdami adamianis 
damokidebulebisagan.  

Tanamedrove pirobebSi gansakuTrebiT mwvaved dgas 
bunebrivi resursebis gamoyenebis Zireuli gaumjobesebis 

bunebrivi resursebi 

gamoulevadi gamolevadi 

mzis energia aRdgenadi aRudgenadi 

qari sufTa haeri wiaRiseuli  
saTbobi 

zRvis moqceva mtknari 
wyali 

liTonuri 
mineraluri 
nedleuli 
(rkina, spi-

lenZi da sxva) nayofieri 
niadagi

dedamiwis 
wiaRis energia 

araliTonuri 
nedleuli 
(Tixa, qviSa, 
fosforitebi 

da sxva) 

mcenareebi da 
cxovelebi  

mimdinare 
wyali 

bunebrivi 
landSaftebi 
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da kacobriobis resursebiT uzrunvelyofis sakiTxi. 
bunebrivi resursebis gamolevis sakiTxis Tavidan 
acilebis mizniT did mniSvnelobas iZens im RonisZiebaTa 
sistemis SemuSaveba, romelic uzrunvelyofs araaRdge-
nadi resursebis maragebis gaZlierebul dazvervas, 
nedleulis, saTbobis da energiis axali wyaroebis Ziebas 
(maT Soris TermobirTvuli energiis aTviseba, sinTezuri 
masalebis warmoebis ganviTareba da sxva); sxvadasxva 
aRdgenadi resursebis sameurneo saqmianobaSi yvelaze 
srulad CarTvas, am saxis resursebis ufro intensiuri 
gamoyenebis organizebas ekologiurad racionaluri masS-
tabebiT da formebiT. gansakuTrebiT aqtualuria buneb-
rivi resursebis araracionaluri gamoyenebis Tavidan 
acilebis amocanebi, maTi ekonomiuri da gaumjobesebuli 
gamoyeneba. am amocanebis gadawyvetis erT-erTi mniSvne-
lovani mimarTulebaa meoreuli nedleulis farTo gamo-
yeneba da bunebrivi resursebis kompleqsuri gamoyeneba. 

aRudgenadi resursebis eqsploataciisas aucilebelia 
mivaRwioT nedleulis danakargebis mkveTr Semcirebas 
misi mopovebisas (navTobisaTvis igi Seadgens daaxloebiT 
50% da metsac), gadamuSavebisa da transportorebisas, 
agreTve amoRebuli bunebrivi nivTierebis mimoqcevis 
maqsimalur gazrdas meoreuli nedleulisa da narCenebis 
yovelmxrivi utilizaciis xarjze. udidesi mniSvneloba 
aqvs amoRebuli sawyisi masalebis da produqtebis sasar-
geblo gamoyenebis koeficientis gazrdas (amJamad, mopove-
bul saTbobSi arsebuli mTeli energiidan mxolod erTi 
meoTxedi gamoiyeneba, daSvebulia mniSvnelovani danakar-
gebi xe-tyis damzadebisa da gadamuSavebisas da a.S.), aseve 
xangrZlivi sargeblobis nakeTobebis momsaxurebis vadis 
gagrZelebas. teqnologiuri procesebi iseTnairad unda 
iyos organizebuli, rom warmoebis narCenebma garemo ki 
ar daabinZuron, aramed xelaxla CaerTvnen sawarmoo 
ciklSi meoreuli nedleulis saxiT. gamoTvlebi aCvenebs, 
rom Tboenergetikis, samTomopovebiTi, koqsoqimiuri 
dargebis narCenebis 80% SeiZleba isev iqnas gamoyene-
buli, xolo maTgan miRebuli produqcia xarisxiT 
xSirad aRemateba sawyisi nedleulidan miRebul nakeTo-
bebs. magaliTad, Tburi eleqtrosadgurebis nacari, 
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romelic gamoiyeneba airbetonis warmoebaSi danamatis 
saxiT, daaxloebiT orjer zrdis samSeneblo panelebisa 
da blokebis simtkices. 

aRdgenadi resursebis dacvisaTvis mTavaria maTi 
aRdgenis mudmivi SesaZleblobis uzrunvelyofa. maSin es 
resursebi SeiZleba emsaxuros adamians praqtikulad 
usasrulod. marTalia, mudmivi ganaxleba Seqmnis warmod-
genas maT gamoulevadobaze. magram es warmodgena 
arasworia, vinaidan xsnis sakiTxs aRdgenadi resursebis 
SezRudul gamoyenebaze, es ki gamoiwvevs maT daCqarebul 
gamolevas. magram raRac gansazRvruli mniSvnelobiT 
aRdgenadi resursebi namdvilad gamoulevadia. am resur-
sebis dauSreteli (gamoulevadi) gamoyenebis SesaZleb-
loba uzrunvelyofilia imiT, rom drois yovel 
garkveul monakveTSi (vTqvaT, weliwadSi) isini ganixi-
leba rogorc SezRuduli resursebi, romlebiTac sargeb-
loba saWiroa mkacrad reglamentirebulad. amaSi mdgoma-
reobs maTi dacvis ZiriTadi principi. 

aRsaniSnavia, rom aRdgenadi bunebrivi resursebis 
dacva (SenarCuneba) SeiZleba ganxorcieldes ramodenime 
gziT. upirveles yovlisa aucilebelia resursebis racio-
naluri gamoyeneba misi dagegmvis safuZvelze aRdgenis 
siCqaris gaTvaliswinebiT. Semdgom, aucilebelia axali 
resursebis mudmivi CarTva eqsploataciaSi da bolos, 
aranakleb mniSvnelovania resursebis xelovnuri ganax-
leba (xeebis dargva, Tevzis moSeneba da sxva). 

gamoulevad bunebriv resursebs miekuTvneba erTiani 
wrebrunviT dakavSirebuli wylis resursebi, atmosfe-
ruli haeris da kosmosuri resursebi. isini gamoule-
vadia rogorc fizikuri sxeuli. magram iseTi resursebi, 
rogoricaa wyali da haeri teqnogenezis procesSi 
mniSvnelovnad icvleba, xolo Zlieri dabinZurebis 
SemTxvevaSi SesaZlebelia am saxis resursebis Tvisobrivi 
gamoleva. kosmosuri resursebi, romlebsac miekuTvneba 
mzis radiacia, zRvis moqcevis energia, aseve SeiZleba 
Seicvalos adamianis sameurneo aqtivobis gavleniT. 
kerZod, atmosferos Semadgenlobis cvlilebam SesaZloa 
gavlena moaxdinos mzis radiaciis modinebaze. amdenad, 
gamoulebadi resursebis dacvis RonisZiebebi  mimarTuli  
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unda iyos maTi Tvisobrivi gamolevis acilebisaken. 
farTodaa gavrcelebuli bunebrivi resursebis 

dayofa realur da potenciur resursebad. pirvelebi 
gamoiyeneba warmoebaSi sazogadoebis sawarmoo Zalebis 
ganviTarebis mocemul doneze. meoreebi, Tumc saWiroa 
warmoebisaTvis, ar SeiZleba iyos masSi CarTuli raime 
mizeziT, magaliTad, arasakmarisi teqnikuri aRWurvi-
lobis gamo. amis naTeli magaliTia wylis resursebi. 
wyali deficitia ara imitom, rom is cotaa (wylis 
udidesi maragebi imyofeba msoflio okeaneSi) aramed 
imitom, rom is mTlianad jer ver erTveba warmoebaSi 
(magaliTad, zRvebisa da okeaneebis mariliani wylebi). 
mkveTri zRvris gavleba realur da potenciur resursebs 
Soris Zalian Znelia. igive magaliTi – zRvis wyali 
SeiZleba miekuTvnos potenciur resursebs, magram 
zogierT adgilebSi, sadac muSaobs samtknarebeli, is 
ukve gamoiyeneba sayofacxovrebo da samrewvelo saWi-
roebisaTvis.  

did interess iwvevs aseve resursebis bunebrivi da 
ekonomiuri klasifikaciis Tanafardoba. bunebriv klasi-
fikacias safuZvlad udevs resursebis mikuTvneba geogra-
fiuli garsis ama Tu im komponentisadmi (wiaRiseuli, 
wylis, niadagis da sxva), ekonomiur klasifikacias ki 
resursebis dayofa materialuri warmoebis ZiriTad 
seqtorebSi an arasawarmoo sferoSi gamoyenebis xasiaTis 
mixedviT. 

 

1.1. biologiuri resursebi 
 

biologiuri resursebi adamianisaTvis aucilebeli 
materialuri keTildReobis miRebis wyaroebia. adamiani 
ganuyoflad aris dakavSirebuli cocxal bunebasTan. misi 
dRevandeli moCvenebiTi damoukidebloba, bunebisagan 
izolirebuloba sinamdvileSi mxolod imis Sedegia, rom 
adamiani evoluciis procesSi gavida misi saresurso 
ciklis gareT. buneba adamianis gareSe mainc iarsebebs, 
adamiani ki bunebis gareSe daiRupeba. swored amaSi 
mdgomareobs bunebrivi biologiuri resursebis mniSvne-
loba. biologiuri resursebi kacobriobis sicocxlis 
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safuZvelia. es aris misi sakvebi, sacxovrebeli, tansac-
meli, sunTqvis wyaro, dasvenebisa da Zalebis aRdgenis 
garemo. 

umTavres biologiur resursebs warmoadgenen mcena-
reTa samyaros resursebi. mcenareTa dadgenili saxeo-
bebis ricxvi dedamiwaze 500 aTasamdea, cxovelebisa ki 1-
1,5 mln-is farglebSi. 

mcenareTa resursebze modis msoflios biologiuri 
resursebis TiTqmis 99%, romlebsac miekuTvneba ara 
marto xmeleTis, aramed okeanis yvela fotosinTezire-
badi binadari. mcenareuli resursebis sameurneo gamoye-
neba araerTgvarovania sxvadasxva bunebriv zonebSi, rac 
dakavSirebulia maT bunebasTan, produqtiulobasTan, 
aseve aTvisebis istoriasa da Tanamedrove moTxovnilebas-
Tan. mcenareuloba – bunebrivi garemos yvelaze ufro 
moZravi komponentia, amitom is metad swrafad icvleba 
adamianebis sameurneo moRvaweobis gavleniT. aswleulebis  
manZilze kacobrioba zemoqmedebda dedamiwis mcenareul 
safarze, cvlida saxeobebis ganawilebas da maT Soris 
ekologiuri urTierTqmedebis xasiaTs. 

mcenareulobis yvelaze produqtiuli formaciaa tye, 
romelic gamoimuSavebs mTeli organuli nivTierebis 2/3-
ze mets, rac ki biosferoSi iqmneba. masze modis mTeli 
fitomasis 87%-ze meti. Zalian didia misi gamoyeneba 
saxalxo meurneobis sxvadasxva sferoSi, rogorc samSe-
neblo masala, sakvebi produqtebis wyaro, teqnikuri da 
sakvebi zeTebis wyaro, saTbobi, qimiuri mrewvelobis 
nedleuli, maT Soris farmacevtuli da celuloza – 
qaRaldis, merqnisagan mzaddeba 20-30 aTasze meti sxva-
dasxva saxis nakeToba da produqti. garda zemo 
aRniSnulisa, tyes, rogorc ekologiurad jansaRi buneb-
rivi garemos Semqmnels sxva mniSvnelovani rolic 
akisria. igi icavs niadags wylismieri da qarismieri 
eroziisagan, niadagi inaxavs tens da xels uwyobs wylis 
resursebis warmoqmnas. tyeebs ukavSirdeba tyis binadarTa 
arseboba. didia tyeebis esTetikuri Rirebuleba, igi 
rekreaciuli resursebis erT-erTi mTavari Semadgeneli 
elementicaa. msoflios tyeebi wliurad qmnian saSualod 
TiTqmis 80 mlrd tona organul masas, risTvisac 
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STanTqaven 30-50 mlrd tona naxSirbadis dioqsids da 
haers amdidreben JangbadiT. msoflios tyis resursebi 
warmodgenilia cxrilSi 1. 

cxrili 1 
msoflios tyis resursebi 

tyis farTobi  
didi regionebi, 

mTlianad msoflios 

tyia- 
noba, 
% 

mTlianad 
mln, ha 

erT sul 
mosaxleze, 

ha 

merqnis 
saerTo 
maragi, 
mlrd m3 

dsT qveynebi 
evropa 
azia 
afrika 
Crdilo amerika 
laTinuri amerika 
avstralia da 
  okeaneTi 
sul msiflioSi 

37 
31 
17 
26 
31 
52 
 
18 
30 

810 
160 
540 
720 
680 
930 
 

160 
4000 

3,0 
0,3 
0,2 
1,3 
2,5 
2,2 
 

6,4 
0,8 

86 
15 
34 
60 
60 
90 
 
5 
350 

 

Cvens planetaze Jangbadis balansis SenarCunebis, 
klimatis regulirebisa da biomravalferovnebis Senar-
Cunebis TvalsazrisiT didi mniSvneloba aqvs tropikul 
maradmwvane tyeebs da CrdiloeT naxevarsferos borealur 
wiwvovan tyeebs. tropikul tyeebs Tumc xmeleTis mxolod 
6-7% ukavia, maTze florisa da faunis naxevarze meti 
modis. amis miuxedavad, tropikuli tyeebi barbarosulad 
Canagdeboda. bolo saukunis manZilze maTi saerTo farTi 
daaxloebiT 50%-iT Semcirda da yovelwliurad TiTqmis 
100000 km2-iT klebulobs, rac saxeobaTa Seuqcevad 
danakargebs iwvevs.  

bunebisa da bunebrivi resursebis dacvis saerTaSo-
riso kavSiris monacemebiT, miwis resursebis mrewvelo-
baSi, energetikaSi, qalaqTmSeneblobaSi, transportze da 
sxva gamoyenebis Sedegad saSualod yovel wuTSi qreba 20 
heqtari tye, ZiriTadad tropikul sartyelSi, romelic 
atmosferuli Jangbadis Sevsebis erT-erT mTavar wyaros 
warmoadgens. 

tyis masivebis araracionaluri eqsploataciisa da 
sasoflo-sameurneo savargulebis arakontrolirebadi 
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gafarToebis Sedegad aziis mTel teritoriaze swrafad 
mimdinareobs tyis farTobebis Semcireba. ganadgurebuli 
tyeebis 3/4 am regionSi modis eqvsi qveynis (CineTi, 
indonezia, malaizia, birma, filipinebi da tailandi) 
wilad. bevri tye, magaliTad, mdinare mekongis xeobaSi 
kritikulad dabal donemdea gaCexili. xis saTbobis 
damzadeba, irigaciuli sqemebi, hidroeleqtrosadgurebis 
proeqtebi, urbanizacia, infrastruqturis ganviTareba, 
stiqiuri ubedurebebi da xanZrebi, aseve ganapirobeben 
tyeebis gaqrobas. tyis masivebi vietnamsa da laosSi 
ganadgurebul iqna omis dros defoliantebiT, xolo 
indoneziaSi – xanZrebiT. 

Tumc afrikis wilad modis saerTo msoflio tyis 
safaris 17%, tyis farTobebi mudmivad mcirdeba mosax-
leobis zrdasTan, sasoflo-sameurneo savargulebis 
gafarToebasTan, saTbobad tyis WrasTan, komerciul 
eqsploataciasTan, xanZrebTan, samoqalaqo omebTan da 
politikur arastabilurobasTan dakavSirebiT. 1990-1995 
ww. tyis masivebis Semcirebis tempebma Seadgines 0,7% 
weliwadSi. GEO-2000 angariSis monacemebiT braziliam 
dakarga daaxloebiT 15 mln ha tyis savargulebi. tyeebis 
ganadgurebis (gaqrobis) ZiriTad mizezad iTvleba sasoflo-
sameurneo savargulebis gafarToeba cecxlis kultivaciis 
tradiciuli praqtikis gamoyenebiT.  

samwuxarod balaxovani safarvelis zrdis stimulire-
bisaTvis tyeebis gadawva dResac grZeldeba. magaliTad, 
me-20 saukunis 60-70-ian wlebSi provansSi da korsikaze am 
mizniT 240000 ha, anu tyis masivebis TiTqmis 60% 
gadawyves. mxolod erT zafxuls korsikaze moispo 26000 
ha tye. msoflios tyianoba Zlier Seicvala istoriul 
droSi, bolo sam saukuneSi misi saerTo farTobi Wrisa 
da xanZrebis Sedegad TiTqmis ganaxevrda. tyis xanZrebis 
daaxloebiT 97%-is SemTxvevaSi adamiania damnaSave. 
bunebrivi warmoSobis xanZrebi (gvalviT, elWeqiT da sxva) 
SedarebiT gamonaklisia. tyis resursebs da, saerTod, mis 
ekosistemas did zians ayenebs mavnebeli mwerebi da xe-
mcenareTa masobrivi daavadeba, romelic foTlebis 
masobriv cvenaSi, fesvTa sistemis lpobaSi, mcenareTa 
zrdis SenelebaSi gamoixateba. rogorc varaudoben, misi 
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gamomwvevi mizezi mJava wvimebia. 90-ian wlebSi daavadebuli 
tyeebis saerTo farTi iyo: germaniaSi 50%, niderlandebSi 
– 50, SveicariaSi – 35, avstriaSi – 30, poloneTSi – 26%; 
milion ha-ze meti iRupeba CexoslovakaSi, xolo ruseTSi 
am daavadebis gamo daaxloebiT 600000 ha ganadgurebis 
piramdea misuli. 

saqarTvelos saxelmwifo tyis fonds 2006 wlis 1 
ivlisis mdgomareobiT ukavia 2408,7 aTasi ha, aqedan tyiT 
dafarulia 2270,9 aTasi ha. tyeebis 98% mTis ferdobebzea 
gavrcelebuli. mravalferovania tyeebis saxeobrivi 
Semadgenloba; aq izrdeba daaxloebiT 400-mde saxeobis xe 
da buCqi. tyeebis 81% ukavia aRmosavluri wiflis, 
qarTuli da maRalmTis muxis, rcxilis, wablis, Cveu-
lebrivi ifnis, nekerCxlebisa da sxva saxeobebis wminda 
Tu Sereul koromebs. danarCeni 19% tyeebisa wiwovanebis 
(kavkasiuri soWi, aRmosavleTis naZvi, kavkasiuri fiWvi) 
koromebs uWiravT. xeluxlebeli tyeebis saerTo farTobi 
daaxloebiT 500-600 aTas ha; isini ZiriTadad ganlage-
bulia didi da mcire kavkasionis viwro, daserili 
reliefis mqone Znelad misadgom xeobebSi. saqarTvelos 
tyianobis procenti maRalia, magram miuxedavad amisa 
tyeebis xarisxovani Semadgenloba daqveiTda da mwarmoeb-
loba Semcirda. tyeebis mdgomareobis gauaresebas ki, 
rogorc wesi, Tan axlavs misi funqciebis Sesusteba an 
dakargvac ki. amis Sedegia mewyerebisa da zvavebis 
katastrofuli Sedegebi dasavleT saqarTvelos mTis 
tyeebSi: svaneTi, aWara, raWa da sxva. tyeebis mdgradobis 
Sesustebis an mTlianad dakargvis naTeli magaliTia 
agreTve tyis mavnebel daavadebaTa masobrivi gamravleba 
da tyeebis saerTo sanitarul-higienuri mdgomareobis 
gauareseba. dairRva maTi struqtura, daCqarda jiSTa 
cvla, gaZlierda erozia, tyis Semqmneli mcenareebi 
icvleba Tanamgzavri mcenareebiT, buCqnarebiT an 
ubralod rCeba Camorecxili ferdobebi. ase magaliTad, 
bevr adgilas muxnari Seicvala jagrcxilnariT, rcxil-
nariT, usargeblo da maradmwvane buCqnarebiT, SibliakiT 
da sxva. anTropogenuri faqtoriT gamowveul jiSTa 
cvlas verc saxelmwifo tyeebis didi nawili gadaurCa. 
gansakuTrebiT gaiCexa yofili sakolmeurneo tyeebi. 
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aRsaniSnavia, rom gansakuTrebiT bolo wlebSi gaiCexa 
tye masiurad. msgavsi barbarosoba saqarTvelos tyeebis 
istoriaSi Zneli gasaxsenebelia aRniSnuli situacia 
nawilobriv ganpirobebuli iyo im garemoebiT, rom 
saqarTvelos damoukidebel respublikad gamocxadebis 
Semdeg, ruseTma Sewyvita yovelwliurad centralizebuli 
wesiT 2-2,5 mln.kub.m. merqnis mowodeba, rac mTeli 
respublikis saxalxo meurneobis moTxovnilebis 85%-s 
Seadgens. garda amisa, mTlianad an nawilobriv Sewyda 
saTbobi resursebis Semotana, risi kompensaciac tyis 
unebarTvo Wris xarjze moxda. saqarTvelos tyeebis 
umetesoba dResac klasificirdeba rogorc dacviTi da 
xe-tyis Wra SezRudulia. miuxedavad amisa, mainc mimdi-
nareobs tyis unebarTvo Wrebi ZiriTadad xe-tyis 
eqsportis da SeSis adgilobrivi moxmarebis mizniT. 

mcenareul resursebs Soris mniSvnelovani adgili 
ukavia balaxmcenareulobas – savanebis, stepis, naxevar-
udabnos, udabnos da mTis mdelos. igi warmoadgens 
mecxoveleobis bunebrivi sakvebis bazas saTib-saZovrebis 
saxiT. didia misi roli niadaguri resursis warmoqmnaSi. 
balaxmcenareuloba keTilmyofel gavlenas axdens atmos-
feruli haeris sisufTaveze. wamlebis didi raodenoba 
mcenareulia.  

msoflios saTib-saZovrebis farTobi daaxloebiT 28,5 
mln.km2-ia, e.i. mTeli xmeleTis 19%. maTi produqtiulobis 
amaRlebisaTvis didi mniSvneloba eniWeba kompleqsur 
melioracias, Zovebis agroteqnikuri normebis dacvas da 
sxva. gansakuTrebiT sazianoa gadametZoveba mTis mdelos 
mcenareebisaTvis. mZime mdgomareobaSia maRalbalaxeuloba 
da mezofiluri farTofoTlovani mdeloebi subalpur 
sartyelSi, sadac tipiuri fitocenozebis adgils 
eqstremalur pirobebTan Seguebuli xeSeSfoTlian 
marcvlovanTa da islisebrTa saxeobebis mier Seqmnili 
Tanasazogadoebebi ikaveben. 

didi mniSvneloba eniWeba veluri floris genofondis 
dacva-SenarCunebisaTvis daculi teritoriebis gafarToe-
bas. efeqtur RonisZiebas warmoadgens, agreTve mcenareTa 
saxeobebis gakultureba da naxevrad gakultureba, 
romlis wyalobiTac dRevandlamde SemogvrCa mcenareTa 



 20

rigi saxeoba (simindi, seli, kartofili ginkvo da sxva), 
romelTa veluri winaprebi gaqrnen. 

kacobriobis istoriis manZilze sakvebad gamoiyeneboda 
7000-mde saxeobis mcenare, magram dRes maTi raodenoba 2 
aTeuls ar aRemateba. 15 kultura uzrunvelyofs msof-
lioSi kvebis produqtebis moxmarebis 90%. sami maTgani 
brinji, xorbali, simindi warmoadgenen kvebis ZiriTad 
produqts yoveli sami adamianidan orisaTvis. marcvlo-
vani da sxva kulturuli mcenareebis veluri Stamebis 
xangrZlivi genetikuri erozia safrTxes uqmnis ZiriTadi 
kulturebis xarisxis gaumjobesebis Semdgom samuSaoebs. 
Tu ver moxerxdeba mcenareTa genetikuri danakargebis 
SeCereba an mniSvnelovnad Seneleba, maSin 2025 wlisaTvis 
SeiZleba daikargos mcenareTa 60000 saxeoba an planetaze 
arsebulis meoTxedi nawili. veluri saxeobebi is 
rezervia, romlis meSveobiTac kulturul mcenareTa 
jiSebis ganaxleba unda xdebodes. igive SeiZleba iTqvas 
Sinauri cxovelebis jiSebis Sesaxeb. mcenareTa da 
cxovelTa ama Tu im saxeobis mospobiT faqtiurad 
ikargeba sasargeblo organizmebi an sasargeblo genebi. 
garda amisa, romelime saxeobis mospoba xSir SemTxvevaSi 
mTeli Tanasazogadoebis cvlilebas iwvevs da SeuZle-
beli xdeba kvebiTi jaWvidan saxeobis amovardnis yvela 
Sedegis gaTvaliswineba. frinvelebis, mwerebis mravali 
warmomadgeneli mxolod garkveuli saxeobis mcenariT 
ikvebeba, amitom am ukanasknelis amovardnam boicenozidan, 
SesaZlebelia, masze damokidebuli cxovelebis mospoba 
gamoiwvios. veluri cxovelebis saerTaSoriso fondis 
cnobiT, aSS-is erT-erT nakrZalSi mospes pekarebi – 
gareuli Roris monaTesave saxeoba. amas moyva ramdenime 
saxeobis amfibiis mospoba, radgan isini sargeblobdnen 
pekarebis mier niadagSi gaTxrili RrmulebiT da, 
rogorc Cans, ikvebebodnen maTi cxovelmoqmedebis pro-
duqtebiT. 

aRsaniSnavia, rom tyeebis, mtknari wylebis ekosiste-
mebis, okeaneebis da sanapiro zonis bunebrivi simdidris 
sazomad konkretul wels SemoRebulia cocxali planetis 
indeqsi. is akumulirebs informacias sami Semadgeneli 
indeqsis farglebSi: 
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− tyis saxeobaTa populaciebis indeqsi mowmobs imaze, 
rom ukanaskneli 30 wlis manZilze Semcirda 319 
saxeobis populaciebi, ZiriTadad ZuZumwovrebi da 
frinvelebi. tropikul tyeebSi dasaxlebul saxeobaTa 
populaciebis ricxobrioba Semcirda 25%-iT, maSin 
roca, imave periodSi zomieri ganedis tyeebis 
binadarTa saxeobebis populaciebis ricxobrioba 
mniSvnelovnad gaizarda. amJamad tropikuli tyeebi 
laTinur amerikaSi, afrikasa da aRmosavleT aziaSi 
ganicdian TavianTi ekosistemebis mniSvnelovan degra-
dacias. 

− mtknari wylebis saxeobaTa populaciebis indeqsi 
avlens 1970 wlidan 194 saxeobis wylis frinvelebis, 
ZuZumwovrebis, reptiliebis, wyalxmeleTebis da Tev-
zebis ricxobriobis TiTqmis 50%-ian saerTo-msoflio  
Semcirebas. saxeobaTa ricxobriobis ufro metad 
mniSvnelovani Semcireba aRiniSna laTinur amerikaSi, 
avstraliaSi, aziaSi – wynari okeanis regionsa da 
afrikaSi. 1970 wlamde mniSvnelovani degradacia gani-
cades mtknari wylis ekosistemebma CrdiloeT 
amerikasa da evropaSi; 

− zRvis saxeobaTa populaciebis indeqsi analogiurad 
avlens 1970 wlidan 217 saxeobis populaciebis 35%-ian 
Semcirebas. raodenobrivad ufro meti vardna aRiniSna 
samxreT ganedebis okeaneebSi, samxreT atlantikis, 
indoeTis okeanis da wynari okeanis samxreT nawilis 
CaTvliT. 
ekologebis mier dadgenilia aseve `biomravalfe-

rovnebis cxeli wertilebi~ _ anu regionebi, romlebic 
xasiaTdebian mcenareTa da cxovelTa saxeobebis siWar-
biT, romlebsac safrTxes uqmnis adamianis Careva. maT 
Sorisaa atlantis okeanis sanapiro braziliaSi, 
madagaskari, filipinebi, malaizia, axali kaledonia da 
sxva. gansakuTrebul SeSfoTebas iwvevs baikalis tba, 
sadac aTobiT saxeobis cxovels mospoba emuqreba. 

bunebisa da bunebrivi resursebis dacvis saerTaSo-
riso kavSiris monacemebiT indonezia, indoeTi da CineTi 
Sedis im qveynebis ricxvSi, romlebSic ZuZumwovrebisa da 
frinvelTa gadaSenebadi saxeobebis udidesi ricxvia. 
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indoneziaSi gadaSenebis safrTxe emuqreba ZuZumwovarTa 
135 saxeobas, indoeTSi 80 da CineTSi 72. msoflioSi 
frinvelTa yvelaze meti gadaSenebadi saxeobaa filipi-
nebze, meore adgilzea brazilia – 103 saxeoba. 

afrika warmoadgens 50000-ze meti mcenareTa cnobili 
saxeobis, 1000 ZuZumwovarTa da 1500 frinvelTa saxeobebis 
binadrobis adgils. am kontinentis yvela regionSi bio-
mravalferovnebis es memkvidreoba imyofeba safrTxis 
winaSe. 

cxovelTa mravali saxeobis mospobis mizezia komer-
ciuli nadiroba amerikaSi, afrikaSi da sxva kontinen-
tebze. ase ganadgurda stepis qaTami da moxetiale mtredi 
aSS centralur regionebSi, sadac maTi populaciebi 
gasuli saukunis dasawyisSi miliardobiT individs 
iTvlida. miuxedavad imisa, rom bunebisa da bunebrivi 
resursebis dacvis saerTaSoriso kavSiris gadawyveti-
lebiT mtacebeli frinvelebi eqvemdebarebian sayovelTao 
dacvas, u. dortsis cnobiT (1975), koloradosa da 
vaiomingSi mxolod erTma mfrinavma 1971 wels TviTmfri-
navidan daxoca 800 arwivi, xolo imave vaiomingSi 
vertmfrenis erTma mfrinavma – 500 arwivi. aSS bumbulze 
maRali moTxovnilebis gamo 30-ian wlebSi moispo koro-
linis TuTiyuSi. mkveTrad Semcirda TeTri weros, samoTxis  
frinvelebis, kolibris da sxvaTa ricxobriobac. qurqiT 
intensiuri vaWrobis mizeziT gadaSenebis saSiSroebis 
winaSe aRmoCndebnen laqebiani bewvis mqone mtaceblebi – 
avaza, afTari, vefxvi, jiqi da sxva. 70-ian wlebSi mxolod 
keniiidan am cxovelebis 50000 tyavi gaitanes. Zvirad 
Rirebuli spilos eSvebs daxarbebuli brakonierebi 
masobrovad xocaven spilos, rac am cxovels gaqrobiT 
emuqreba. 1974 wels, keniis erT-erT parkSi brakonierebma 
daxoces 1000-mde spilo. gansakuTrebiT barbarosul 
xasiaTs atarebda bizonebze nadiroba. mtaceblur 
nadirobas arc aziuri martorqa gadaurCa. aRmosavleTSi 
Tvlidnen, rom am cxovelis rqa da xorci xels uwyobs 
nebisyofisa da simamacis gamomuSavebas, amitom igi 
yovelTvis Zvirad fasobda. dRes indoeTSi martorqa 
mxolod nakrZalebSia SenarCunebuli sul ramdenime 
aseuli individi. 
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nadir-frinvelTa ricxobriobis regulirebaSi udidesi    
mniSvneloba eniWeba saxeobaTSoris brZolas, romelsac 
gaaCnia rogorc uaryofiTi, ise dadebiTi mxare. niu-
iorkis StatSi dafiqsirebulia mtaceblebis mier gnol-
qaTamis budeebis 39%-iT ganadgureba, aqedan 37% melam 
mospo. avstraliaSi evropelebis mier Semoyvanili da 
SemdgomSi gavelurebuli, ZaRli dingo namdvil risxvad 
moevlina aqaur aborigen cxovelebs. amasTan, dReisaTvis 
isic dadgenilia, rom mtaceblebi gvevlinebian mniSvne-
lovani `sanitris~ rolSi, vinaidan pirvel rigSi, da 
umeteswilad, spoben avadmyof, xnier da sust individebs 
da amiT xels uwyoben garkveuli saxeobis cxovelTa 
STamomavlobis gajansaRebas. cnobilia SemTxvevebi, 
rodesac wyalsatevidan wavis mocilebam gamoiwvia iq 
mobinadre Tevzis daavadeba, wavi aRar spobda daavadebul 
Tevzs. keniaSi Sinauri cxovelebis dacvis mizniT mospes 
leopardi, ramac gamoiwvia pavianebisa (maimunis erT-erTi 
saxeoba) da gareuli Roris soflis meurneobisaTvis 
gacilebiT saziano momravleba. analogiuri Sedegi mohyva 
kolorados StatSi (aSS) stepis mglis (koiota) 
amowyvetas, ramac gamoiwvia bocverebisa da stepis sxva 
mRrRnelebis uCveulo momravleba. 

mtacebeli frinvelebis mier miyenebuli zarali 
mniSvnelovnad naklebia im sargeblobaze, romelic maT 
moaqvT soflis meurneobis mavneblebis ganadgurebiT. 
maTi umetesoba (qori, bu da sxva) didi raodenobiT spobs 
mRrRnelebs. gamoangariSebulia, rom mindvris Tagvi 
weliwadSi xravs 4 kg xorbals. mtacebeli frinvelebis 
kirkitas, kakaCas da bus erTi nabartyi ki wliurad 
anadgurebs 500-700-dan 1000-mde Tagvs. 

msoflioSi iSviaTia regioni, romlis teritoriis 
SedarebiT mcire monakveTze iyos cocxali organizmebisa 
da Tanasazogadoebebis iseTi mravalferovneba, rogoric 
saqarTveloSia, sadac biologiuri sistemebis Tanamed-
rove mdgomareoba krizisulia. mizezi maTi saukunovani 
usistemo eqspluataciaa. saqarTvelos floris Semadgen-
lobaSi WurWlovan mcenareTa 4100-ze meti saxeobaa 
(mTels kavkasiaSi 6350-mde saxeobaa aRwerili).  floris 
daaxloebiT 21%, anu 900-mde saxeoba endemuria (600 
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kavkasiis, 300 saqarTvelos endemi). maRalia saqarTvelos 
floris gvarobrivi endemizmic. aq 16 endemuri da 
subendemuri gvaria warmodgenili. 

2006 wels saqarTvelos prezidentis brZanebulebiT 
damtkicda saqarTvelos `wiTeli nusxa~, romelic Semu-
Savebul iqna saqarTvelos mecnierebaTa akademiis gadaSe-
nebis safrTxis winaSe myofi saxeobebis Semswavleli 
komisiis mier. masSi Sesulia merqniani mcenareebis 56 
saxeoba (maT Soris farulTeslovanTa 52 da SiSvel-
TeslovanTa 4 saxeoba). amJamad mimdinareobs mcenareTa 
danarCeni saxeobebis Sefaseba bunebis dacvis msoflio 
kavSiris (IUCN) kriteriumebis mixedviT, ris Semdegac 
warmodgenili iqneba mcenareTa damatebiTi nusxa 
saqarTvelos `wiTel nusxaSi~ Sesatanad. saqarTvelos 
`wiTel nusxaSi~ Setanili mcenareebidan 2 – Turanula 
da tigranis anwli imyofeba gadaSenebis ukiduresi 
safrTxis winaSe, 18 – gadaSenebis safrTxis winaSe, maT 
Soris qarTuli nuSi, majaRveri, xemarwyva da sxva. 
mowyvladis kategoriiT aris Setanili 36 saxeoba, maT 
Soris qarTuli nekerCxali, Cveulebrivi wabli, kaklis 
xe, lafani, sxvadasxva saxeobis muxa, Zelqva, uTxovari da 
sxva. 

saqarTvelos mravalferovani bunebrivi pirobebi gana-
pirobeben uxerxemloTa faunis saxeobriv mravalferov-
nebas. maT Soris mravali endemia. 

endemuri da safrTxeSi myofi uxerxemloTa saxeo-
bebis simravliT gamoirCeva saqarTvelos Semdegi raionebi: 
didi kavkasionis maRalmTianeTi, kolxeTi, borjomis 
xeoba, ivris zegani, mesxeTis qedis samxreT mTiswinebi. 

saqarTvelos mtknar wylebSi gavrcelebulia Tevzebis 
80-ze meti saxeoba, romelTa Soris bevri endemuria. 
magaliTad, mtkris auzSi gavrcelebuli 12 saxeobis 
Tevzidan, 9 mtkvrisa da misi Senakadebis endems 
warmoadgens. maT Soris aRsaniSnavia mtkvris wvera, 
murwa, Wanari da sxv. Savi zRvis auzis Tevzebidan 6 
saxeoba endems warmoadgens; garda amisa, aq gavrcele-
bulia zuTxisebrTa ojaxis 5 saxeoba, romelTa Sorisaa 
gadaSenebis piras myofi atlanturi zuTxi. 
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saqarTveloSi gavrcelebulia amfibiebis 12 saxeoba, 
maTgan aRsaniSnavia kavkasiuri salamandra, siriuli 
myvari, kavkasiuri jvriana da sxva. 

amfibiaTa saxeobrivi mravalferovnebis TvalsazrisiT, 
mniSvnelovan habitats warmoadgens mTiani kolxeTis 
tyeebi. rogorc siriuli myvaris areali mniSvnelovania 
gardabnis veli. 

saqarTveloSi gavrcelebulia qvewarmavlebis 50-ze 
meti saxeoba amaTgan Pelias-s gvaris warmomadgeneli sami 
saxeobis gveli da Archaeolacerta-s warmomadgeneli 12 
saxeobis xvliki kavkasiis endemia. kavkasiis endemebs 
warmoadgenen agreTve amierkavkasiuri mcuravi, kavkasiuri 
gvelgesla da sxva. mravali saxeoba mowyvladia msoflio 
arealis farglebSi. 

saqarTveloSi gvxvdeba frinvelTa 300-ze meti saxeoba. 
migrirebadi saxeobebisTvis mniSvnelovani dasasvenebeli 
da dasazamTrebeli adgilebia kolxeTis dablobi 
(sanapiro zolisa da paliastomis tbis CaTvliT) da 
javaxeTis zegnis tbebis sistema. saqarTveloSi gavrce-
lebuli frinvelebidan 3 kavkasiis endems warmoadgens: 
kavkasiuri roWo, kavkasiuri SurTxi da kavkasiuri yarana. 

saqarTveloSi gavrcelebulia wvrili ZuZumwovrebis 
oTxi rigis 79 saxeoba: mweriWamiebi – 10 saxeoba, xel-
frTianebi – 29 saxeoba, mRrRnelebi – 39 saxeoba da 
kurdRlisnairebi – 1 saxeoba da msxvili ZuZumwovrebis 
sami rigis – (mtaceblebi, wvrilCliqosnebi, veSapisnairebi) 
30 saxeoba. msxvil ZuZumwovrebs Soris aRsaniSnavia ori 
saxeobis jixvi: Capra cylindriconis da C. caucasuca, romlebic 
kavkasiis endemebs warmoadgenen. 

saqarTveloSi introdicirebulia Semdegi saxeobis 
ZuZumwovrebi: enotiseburi ZaRli, enoti, nutria, ondatra, 
wiTeli wiyvi. 

XX saukunis 20-iani wlebidan daiwyo msxvil 
ZuZumwovarTa arealebisa da ricxovnobis katastrofuli 
Semcireba. amJamad mravali maTgani gaqrobis safrTxis 
winaSea. jiqisa da zoliani afTris mxolod erTeuli 
egzemplarebiRa SemorCa. mTlianad gaqra qurciki da 
niamoris samxreTi (TrialeTis qedis) populacia. 

saqarTveloSi gavrcelebuli mravali saxeobis cxoveli  
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iSviaTia globaluri masStabiT da Setanilia bunebis 
dacvis msoflio kavSiris (IUCN) `wiTel nusxaSi~. 

saqarTvelos `wiTel nusxaSi~ aseve cxovelTa 135 
saxeoba da 4 qvesaxeobaa Setanili. ZuZumwovrebidan 33 
saxeobaa `wiTel nusxaSi~, romelTagan 4 – gadaSenebulia 
erovnul doneze. 5 saxeoba – warmoadgens gadaSenebis 
ukiduresi safrTxis winaSe myof saxeobas (focxveri, jiqi, 
afTari, iremi, niamori), xolo 6 – gadaSenebis safrTxis 
winaSe myof saxeobas (wiTuri memindvria, mura daTvi, 
afalina, dasavleTkavkasiuri jixvi, arCvi). frinvelTagan 
wiTel nusxaSi 35 saxeobaa Setanili, maT Soris 3 
endemuri saxeoba. frinvelebidan gadaSenebis ukiduresi 
safrTxis winaSe imyofeba gavazi da mcire kirkita. 
gadaSenebis safrTxis winaSea – qoCora varxvi, patara 
RerReti, garieli, TeTrkuda fsovi, TeTrTvala ixvi, 
svavi, TvalSavi, buxrinwa. reptiliebidan `wiTel nusxaSi~ 
Setanilia 11 saxeoba, maT Soris Turquli xvlivi, aziuri 
SiSvelTvala, kavkasiuri gvelgesla. `wiTel nusxaSi~ 
Setanilia amfibiebis 2 saxeoba da Tevzis 11 saxeoba, maT 
Soris zuTxisebrTa yvela saxeoba. 

faunis saxeobebTan dakavSirebuli problemebis sai-
lustraciod gamodgeba iSviaTi xerxemlianebis saxeo-
bebis jamuri raodenobis cvlileba 80-iani wlebidan 2006 
wlamde: 

 
taqsoni/weli 1982 2006 
Tevzebi 1 11 
amfibiebi 4 2 
reptiliebi 6 11 
frinvelebi 33 35 
ZuZumwovrebi 21 33 
jami 65 92 

 
cxovelTa saxeobebze dRes moqmedi safrTxeebidan  

aRsaniSnavia: 

• habitatebis (saxeobaTa saarsebo garemos) degradacia.  

• aralegaluri nadiroba-TevzWera (brakonieroba). 
dafiqsirebulia delfinebis daRupvis faqtebi Tevz-

saWer iaraRebSi maTi gaxlarTvis gamo. 
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adamianisaTvis okeane da misi resursebi yovelTvis 
iyo usazRvroebis simbolo. zRvispira zonis mraval-
ferovneba, Tevzis zogierTi saxeobis gundebis ricxov-
noba, zRvis xerxemlianTa giganturi zomebi zRvebisa da 
okeaneebis amouwuravi simdidris iluzias qmnidnen. 
magram adamianis daudevrobisa da sixarbis gamo okeanuri  
resursebi bolo saukunis manZilze katastrifulad 
Semcirda. sayuradReboa, rom okeanuri resursebis mopo-
vebis intensivoba bevrad aRemateba mosaxleobis zrdis 
temps. gasuli saukunidan moyolebuli, masobrivad ispoba 
okeanuri faunis iseTi warmomadgenlebi, rogoricaa 
zRvis Zroxebi, selapebi, veSapisnairni da sxva. maga-
liTad, yuriani selapis kolonia fernandesis kunZulebis 
maxloblad milionobiT individs iTvlida, magram 
saukunis bolos es kolonia moispo. 

msoflio masStabiT ganuxrelad izrdeba Tevzis 
mopoveba. Tevzis usistemo Weras mxolod saxeobis 
ricxovnobis Semcireba ar mosdevs. ufro mniSvnelovania 
misi aRwarmoebis unaris daqveiTeba, zogjer ki sruli 
mospobac. idealur pirobebSi Tevzis rewva upiratesad 
xandazmuli an saSualo asakis individebis xarjze unda 
xdebodes. aseT SemTxvevaSi axalgazrda asakobrivi 
jgufebis mier populaciis ricxovnobis swrafi aRdgena 
savsebiT garantirebulia, magram realurad rewva xor-
cieldeba asakobrivi jgufebis gauTvaliswineblad. 60-ian 
wlebSi CrdiloeT atlantikaSi qaSayis rewva upiratesad 
pirveli ori asakobrivi jgufis xarjze xdeboda. 
uaryofiTi Sedegi ramdenime weliwadSi aSkara iyo: Tu 
islandiasa da norvegiaSi 1967 wels moipoves 1,2 ml tona, 
samiode wlis Semdeg am maCvenebelma 0,19 tonas ver 
gadaaWarba. 

Savi zRva TiTqmis Caketili ekosistemaa da xasiaTdeba 
unikalurobiT da mravalferovani bioresursebiT. igi 
winaT warmoadgenda mniSvnelovan sivrces Tevzis mrewve-
lobisaTvis, sadac 1960 wels aRiricxeboda 24 saxeobis 
samrewvelo Tevzi. bolo aTwleulebSi Tevzis maragebma 
sabrZnoblad iklo zRvis dabinZurebisa da Warbi TevzWeris 
gamo. amJamad saqarTvelos Savi zRvis wylebSi samrew-
velo daniSnulebis 3-4 saxeobis TevziRaa SemorCenili. 
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ramdenime aTeuli wlis winaT Cveulebrivi delfini 
farTod iyo gavrcelebuli Sav zRvaSi da mravalricxovan   
populaciebs qmnida ialtis, tuafses, soWis, foTis da 
baTumis napirebTan. 70-iani wlebisaTvis delfinebis ric-
xovnoba am regionSi 1,5-2 mln-dan 200000-mde Semcirda. 
TeTrmucela selapi, romelic 20-30-ian wlebSi Sav zRvaSi 
SedarebiT mcirericxovani populaciebis saxiT arsebobda, 
60-iani wlebis Semdeg aq aravis unaxavs. gasul saukuneSi 
kaspiuri selapis raodenoba milions uaxlobdeboda, 
xolo wliuri rewva (1935-40 ww) – 150000. ricxovnobis 
mkveTri Semcireba 40-ian wlebSi daiwyo, xolo 60-ian 
wlebSi TiTqmis ganaxevrebuli iyo. 

dReisaTvis msoflio okeanidan sarewao organizmebis 
saxiT adamianis mier moipoveba weliwadSi saSualod 80-90 
mln tona sakvebi biomasa. aqedan 90% Tevzebze modis, 
xolo danarCens ZiriTadad Seadgenen moluskebi, kibos-
nairebi da wyalmcenareebi. kontinentaluri wyalsate-
vebis sarewao organizmebidan 95% Tevzebze modis _ 7-8 
mln tona, xolo danarCeni kibosnairebze da moluskebze. 

da bolos, unda aRiniSnos, rom okeanuri resursebis 
raodenoba, maTi aRwarmoebis unari da TevzWeris 
Tanamedrove done Zalian Sorsaa wonasworobisagan. 

aRsaniSnavia, rom organizmebis gamravlebis unaris 
safuZvelze yvela biologiuri resursi aRdgenadia, 
magram adamianma unda Seuqmnas pirobebi, romlis drosac 
am resursebis aRdgenadoba ganxorcieldeba. biologiuri 
resursebis gamoyenebis Tanamedrove sistemis pirobebSi 
mis mniSvnelovan nawils ganadgureba emuqreba. saxeobaTa 
gadaSenebis intensivoba korelirebs mosaxleobis raode-
nobasTan: rac ufro izrdeba mosaxleoba, miT metia gada-
Senebul saxeobaTa ricxvi. mxolod bolo saukuneSi, 
rogorc zemoTac iyo aRniSnuli, mcenareTa da cxovelTa 
asobiT saxeoba gadaSenda, aTasobiT ki gadaSenebis 
piramdea misuli. p. oldakis monacemebiT (1990), 
yoveldRiurad dedamiwaze mcenareTa da cxovelTa 1-2 
saxeoba midis gadaSenebis piramde. srul gadaSenebasTan 
erTad adgili aqvs nawilobriv gadaSenebasac, romelic 
calkeuli populaciebis mospobaSi gamoixateba. maTi 
ricxvi mraval aTass Seadgens. biologiuri  resursebis 
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raodenoba racionaluri bunebaTsargeblobis pirobebSi 
SeiZleba kidevac gaizardos. 
 

1.2. wylis resursebi 

 
wylis resursebs udidesi mniSvneloba eniWeba adamia-

nisaTvis xelsayreli sacxovrebeli pirobebis uzrunvel- 
yofis, ekonomikis normaluri funqcionirebis, garemos 
SenarCunebis saqmeSi. aqedan gamomdinare mosaxleobis, 
mrewvelobis, energetikis da soflis meurneobis wyliT 
uzrunvelyofa iyo da amJamad rCeba erT-erT priorite-
tul amocanad sxvadasxva qveynebisaTvis. wyali warmoad-
gens im resurss, romelic gansazRvravs mdgradi 
ganviTarebis sazRvrebs. wylis Secvla raimeTi SeuZle-
belia, xolo balansma kacobriobis moTxovnilebasa da 
arsebul maragebs Soris ukve kritikul zRvars miaRwia. 

planetaze arsebuli wylis yvela resursis mxolod 
2,5% Seadgens mtknar wyals, romelic sasicocxlod auci-
lebelia adamianis umetesoba moTxovnilebis dasakmayofi-
leblad.  

akademikos a. karpinskis xatovani SefasebiT `wyali 
`cocxali sisxlia~, romelic sicocxles qmnis iq, sadac 
igi ar arsebobs, sadac wyali ar aris, iq arc 
sicocxlea~. 

dReisaTvis adamianisaTvis gamosayeneblad xelmisawv-
domia mTliani mtknari wylebidan mxolod 0,5% (mdina-
reebi, tbebi da miwiqveSa wylebi). msoflioSi mtknari 
wylis wliuri maragebis moxmarebis done Seadgens  
daaxloebiT 54%. wylis moxmarebis amJamindeli donis 
SenarCunebisas erT sul mosaxleze, 2025 wlisaTvis 
gamoyenebuli iqneba mtknari wylis arsebuli maragebis 
70% marto mosaxleobis zrdis xarjze. Tu wylis 
sayovelTao moxmareba erT sul mosaxleze gaizrdeba 
ganviTarebuli qveynebis donemde, maSin 2025 wlisaTvis 
arsebuli resursebis gamoyeneba 90%-mde gaizrdeba. 
cxrilSi 2 warmodgenilia mtknari wyliT uzrunvelyofis 
da misi sasmel-sameurneo miznebisaTvis gamoyenebis 
SedarebiTi monacemebi zogierT qveyanaSi. 
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cxrili 2 
mtknari wylis gamoyeneba sxvadasxva qveynebSi 

kuTri wyalmoxmareba 

qveyana 

kuTri  
uzrunvel-

yofa,  
aTasi m3  
erT sul 
mosaxleze 

saerTo saWiroe-
bis yvela saxeze, 

m3/weliwadSi 
erTsul 

mosaxleze 

sasmel-sameurneo 
da sxva arasawar-
moo saWiroebaze, 
l/dReRame erT 

adamianze  

ruseTi 
kanada 
aSS 
yazaxeTi 
ukraina 
safrangeTi 
italia 
germania 
belorusia 
didi 
britaneTi 
iaponia 

29,0 
95,8 
9,3 
8,7 
4,6 
3,0 
2,9 
2,1 
1,8 
 

1,2 
4,3 

420 
1450 
1660 
2530 
700 
640 
970 
570 
300 
 

200 
715 

380 
715 
591 
277 
307 
281 
372 
156 
263 
 

110 
330 

 
ukanaskneli 70 wlis manZilze dedamiwis mosaxleobis 

raodenoba gasammagda, xolo wylis moxmareba gaizarda 
eqvsjer mrewvelobis ganviTarebisa da miwebis irigaciis 
ufro farTo gamoyenebis Sedegad. zogierTi gaTvlebiT, 
imisaTvis raTa yovelwliurad dakmayofildes wyalze 
damatebiT 77 mln adamianis moTxovnileba, saWiroa mdinare 
reinis wylis resursebis toli wylis moculoba. 2000 
wels planetis 508 mln mcxovrebi 31 qveyanaSi wylis 
ukmarisobas ganicdida, 2025 wlisaTvis maTi ricxvi 3 
mlrd-mde gaizrdeba 48 qveyanaSi. Tu XX saukunis dasaw-
yisSi mrewveloba moixmarda weliwadSi sul 30 km3 wyals, 
1975 wlisaTvis wylis moxmareba gaizarda 630 km3-mde, 
xolo 2015 wlisaTvis igi miaRwevs 2750 km3-s weliwadSi. 

ramdenad didia moTxovnileba wyalze mrewvelobasa 
da soflis meurneobaSi Cans Semdegi cifrebidan: Saqris 
warmoebisaTvis 1 t Saqris Warxlidan saWiroa 0,5-6 m3 
wyali, 1 t qaRaldisaTvis – 1,5-60 m3, 100 l ludisaTvis – 
5-21 m3, 1 t nedli tyavis TrimvlisaTvis – 20-50 m3, 1 t 
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narTisaTvis – 200 m3-mde, 1 t foladisaTvis – 25 aTasi l, 
1 avtomobilis gamoSvebisaTvis 300 aTasi l, 1 ha brinjis 
naTesis morwyvisaTvis 15-20 aTasi m3 da sxva. 

mzardi qalaqebi moiTxovs Tavis wil macocxlebel 
siTxes. Tanamedrove milioniani qalaqis wylis moTxovni-
lebis uzrunvelsayofad saWiroa sul cota 0,5 mln m3 
wyali dRe-RameSi, erT adamianze 0,5 m3-is gaangariSebiT. 
Cveulebriv, qalaqebi awydebian wyliT momaragebis, Camdi-
nare wylebis gawmendis da wylis maragis Sevsebis prob-
lemebs. ukve axla bunebrivi wylebis dabinZurebis gamo, 
bevri qalaqi iZulebulia Seavsos wylis maragi did 
manZilze arsebuli wyaroebidan an gaburRos Rrma 
WaburRilebi, rac did xarjebs moiTxovs. SeiZleba yvela-
feri arc ise cudad yofiliyo, rom wyali, romelsac 
adamiani iyenebs an gegmavs mis gamoyenebas, sufTa yofi-
liyo. problema rTuldeba imiTac, rom mtknari wylis 
resursebis xarisxi ganuwyvetliv ecema. wyali ara marto 
sawarmoebidan binZurdeba, wylebs abinZurebs dasaxle-
buli punqtebis sakanalizacio CaSvebebi, sasoflo-
sameurneo teritoriebidan sasuqebisa Tu pesticidebis 
narCenebis gadarecxva da CaJonva. 

dasavleT evropasa da aSS mdinareebisa da wyalsate-
vebis dabinZurebam SemaSfoTebel zomebs miaRwia. me-18 
saukunis bolomde parizelebi sasmel wyals mdinare 
senidan pirdapir iRebdnen, dRes ki Camdinare wylebiT, 
aris dabinZurebuli. mdinare reinSi, 80-iani wlebis 
monacemebiT, yovelwliurad 941 t vercxliswyali, 1740 t 
dariSxani, 1700 t tyvia, 1400 t spilenZi, 1300 t TuTia, 100 t 
qromi, 20 ml sxvadasxva marilebi iyreba. ukeTes 
mdgomareobaSi arc sxva mdinareebia. iaponiaSi TiTqmis 
aRar darCa metnaklebad didi mdinare, romelSic banaoba 
SeiZlebodes dabinZurebis gamo.  

50-ian wlebSi baikalis tbis siaxloves celuloza-
muyaos ori qarxana aSenda. ugulvebelyofil iqna tbis 
sasmeli wylis unikaloba da cxovelTa mravali endemuri 
saxeoba. ramdenime wlis Semdeg tbis hidroqimiur reJimSi 
seriozuli cvlilebebi aRiniSneboda. yovelwliurad 
mdinare selengas baikalSi 12000 t mineraluri, 3,5 aTasi 
t organuli, 135 t Setivtivebuli nivTiereba Caaqvs. 
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gfr, inglisi, espaneTi, holandia, belgia, dania,  
safrangeTi da italia mwvaved ganicdian sasmeli wylis 
naklebobas da igi skandinaviis qveynebidan SeaqvT. 
fineTSi funqcionirebs sasmeli wylis Camosasxmeli 
specialuri qarxana. avstriis alpebSi eqsportirdeba 
myinvarebis wyali, romelic SeaqvT cisternebiT 
ludvigsxafenSi, sadac isxmeba paketebSi da iyideba gfr 
mraval qalaqSi. 

sufTa sasmeli wyali aSS mniSvnelovani nacionaluri 
problemaa. sasmeli wylis xarisxi qveyanaSi uaresdeba 
wyalsatevebisa da mdinareebis narCenebiT dabinZurebis 
gamo. 

msoflios mosaxleobis erTi mesamedi ganicdis wylis  
sagrZnob naklebobas, an iZulebulia isargeblos arasak-
maod sufTa wyliT, ris gamoc 500 mln-ze meti adamiani 
periodulad an mudmivad avadmyofobs. ganviTarebad 
qveynebSi daavadebaTa 80% wylis gaWuWyianebiT aris 
gamowveuli. daaxloebiT 1,3 mlrd kaci iyenebs mxolod 
dabinZurebul wyals, rac iwvevs mraval epidemiur 
daavadebas. SemTxveviTi ar aris, rom yovelwliurad 
planetis 3,4 mln mcxovrebi, umTavresad bavSvebi, iRupeba 
daavadebebisagan, romlebic dakavSirebulia wylis dabal 
xarisxTan. 

ruseTi flobs yovelwliurad ganaxlebadi wylis 
resursebis did maragebs, romlebic saSualod 4,3 aTas 
km3 Seadgenen. wylis resursebis safuZvels warmoadgens 
mdinaris Canadeni, warmoqmnili 2,5 mln mdinarisa da 
nakadulisagan, romelTa sigrZe 8 mln km. bunebrivi 
wyaroebidan wylis aReba Seadgens aRdgenadi resursebis 
~2%-s, xolo rigi mdinareebis auzebSi is aRwevs 50% da 
mets. ruseTis teritoriaze sxvadasxva daniSnulebis 30 
aTasze meti wyalsacavi da hidrokvanZia da 3 aTasze meti 
miwisqveSa wylis sabado. iTvleba, rom ruseTSi mdina-
reTa wylebi savsebiT sakmarisia rogorc amJamad, ise 
Soreul momavalSi moTxovnilebis dasakmayofileblad. 
SedarebisaTvis cxrilSi 3 warmodgenilia aRdgenadi 
wyaroebidan wyliT uzrunvelyofis monacemebi zogierT 
qveyanaSi. 
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cxrili 3 
mosaxleobis uzrunvelyofa wyliT ganaxlebadi 
wyaroebidan da wylis aReba sameurneo-sasmeli 

wyalmomaragebisaTvis 

qveyana 

mtknari wylis 
ganaxlebadi 
wyaroebis 
moculoba, 

m3/dRe-RameSi 
erT adamianze 

wylis saerTo 
aReba, m3/dRe-
RameSi erT 
adamianze 

wylis aReba 
sasmel-

sameurneo 
saWiroebi-
saTvis, % 

ruseTi 
argentina 
bangladeSi 
kanada 
Cadi 
CineTi 
kosta-rika 
CexeTi 
egvipte 
fineTi 
safrangeTi 
israeli 
didi 
britaneTi 
aSS 

29358 
9721 
813 

87971 
1961 
2201 
27936 
1404 
3400 
20673 
3047 
371 
 

2465 
8838 

520 
822 
134 
1623 
33 
439 
1540 
244 
920 
477 
700 
292 
 

160 
1677 

19 
16 
12 
11 
16 
5 
13 
39 
6 
17 
15 
29 
 
65 
8 

 
wylis gamoyenebis saxelmwifo aRricxvis 2006 wlis 

monacemebiT saqarTveloSi bunebrivi wylis obieqtidan 
mTlianad aRebuli iqna 25699 mln m3 wyali, maT Soris 
miwisqveSa wylis obieqtebidan 459.6 mln.m3, aqedan wlis 
ganmavlobaSi sul gamoyenebuli iyo 25573 mln.m3, maT 
Soris sasmel-sameurneo saWiroebisaTvis – 370,8 mln.m3, sawar-
moo saWiroebisaTvis – 359,4 mln.m3,  sarwyavad – 138,9 mln.m3, 
sasoflo-sameurneo wyalmomaragebisaTvis – 21,6 mln.m3, 
xolo eleqtroenergiis warmoebisaTvis – 24682,3 mln.m3.  

2006 wlis mdgomareobiT saqarTvelos 23 sairigacio 
wyalsacavSi (sionis, Tbilisis, algeTis, zonkaris, dalis 
mTis, iakublos, narekvavis da sxva) rwyvis sezonisaTvis 
akumulirebuli iyo 282,6 milioni m3.  
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saqarTvelos mTel teritoriaze 2006 wlis monace-
mebiT zedapiruli wylis obieqtebSi CaSvebulia 25120 
mln. m3 Camdinare wyali, maT Soris dabinZurebuli 
gawmendis gareSe – 605.9 mln. m3, normatiulad sufTa 
(gawmendis gareSe) – 24507 mln. m3, normatiulad gawmen-
dili – 6.913 mln. m3. 

2006 wels, iseve rogorc wina wlebSi, zedapiruli 
wylis obieqtebis dabinZurebis ZiriTadi wyaro iyo 
gauwmendavi sameurneo-sayofacxovrebo da samrewvelo 
Camdinare wylebis CaSveba zedapiruli wylis obieqtSi. 

Camdinare wlebTan erTad saqarTvelos zedapiruli 
wylis obieqtebSi CaSvebul iqna 11.8 aTasi tona organuli 
nivTiereba (maT Soris md. mtkvris auzSi – 8.9 aTasi tona, 
Savi zRvis auzSi – 2.878 aTasi tona), 151 tona navTob-
produqtebi (maT Soris md.  mtkvris auzSi – 3 tona, Savi 
zRvis auzSi – 148 tona), 24.089 aTasi tona Sewonili 
nawilakebi (maT Soris md. mtkvris auzSi – 15.843 aTasi 
tona, Savi zRvis auzSi – 8.246 aTasi tona), 506.361 tona 
amoniumis azoti (maT Soris md. mtkvris auzSi – 480.164 
tona, Savi zRvis auzSi – 26.197 tona). 

 
rogorc grafikidan Cans, 2006 wels sagrZnoblad 

gaizarda dabinZurebuli Camdinare wylebis raodenoba, 
romlis mizezia is, rom Sps `mtkvarienergetika~ (gresi) 
wina wlebTan SedarebiT muSaobda sruli datvirTviT, 
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ros gamoc gauaresda Camdinare wylebis xarisxobrivi 
maCveneblebi. 

seqtorebis mixedviT dabinZurebuli Camdinare wylebis 
CaSveba nawildeba Semdegnairad: 

• wyalmomarageba-kanalizaciis seqtori – 344,1 mln. 
m3/wel. (67%); 

• Tboenergetika – 163,8 mln. m3/wel. (31%) 

• mrewveloba – 9,6 mln. m3/wel. (2%). 
rogorc moyvanili monacemebidan Cans, zedapiruli 

wylebis ZiriTadi damabinZurebeli aris komunaluri 
seqtori (qalaqebisa da dasaxlebuli punqtebis kanali-
zaciis Camdinare wylebi). amis mizezia gaumarTavi 
sakanalizacio qseli da sakanalizacio qselze mierTebis 
gareSe wylis obieqtSi Camdinare wylebis CaSveba. agreTve 
is, rom arsebuli momentisaTvis arc erT gamwmend nagebo-
bas ar SeuZlia uzrunvelyos Camdinare wylebis gawmenda 
saproeqto xarisxis Sesabamisad. wylis biologiuri 
gawmenda ar funqcionirebs arc erT qalaqSi. pirveladi 
meqanikuri gawmenda xorcieldeba mxolod q. Tbilis-
rusTavis regionul gamwmend nagebobaze. 

ekologiurad mZime mdgomareoba Seqmnilia md. aragvis 
xeobaSi. Jinvali-rusTavis mTavari sakanalizacio koleq-
tori gamosulia mwyobridan da am regionSi arsebuli 
rigi dasaxlebuli punqtis (30-ze meti) sakanalizacio 
Camdinare wylebi yovelgvari gamwmendis gareSe Caedineba 
md. aragvSi. aRniSnuli koleqtoris dazianebis gamo 
q.mcxeTis sakanalizacio koleqtori ar aris masze mier-
Tebuli da q. mcxeTis Camdinare wylebic agreTve 
gauwmendavad Caedineba md. aragvSi, rac ara marto uaryo-
fiTad moqmedebs md. aragvis ekologiur mdgomareobaze, 
aramed safrTxes uqmnis q. Tbilisis mosaxleobisTvis 
miwodebuli wylis xarisxs. 

  zedapiruli wylebis mniSvnelovani dabinZurebis 
wyaros  aseve  warmoadgens   samrewvelo   obieqtebi,  am  
sferoSi `cxeli wertilebi~ arian: 
1. ss `enerji investi~ (yofili ss `azoti~) mdebareobs 

q.rusTavSi. 
2006 wlis monacemebiT, sawarmos mier CaSvebuli 

Camdinare wylis xarji 1978,6 aTasi kub.m/wel. Seadgens. 
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Camdinare wylebi mierTebulia q. Tbilisi-rusTavis 
regionul gamwmend nagebobas, sadac xdeba am wylebis (q. 
Tbilisisa da rusTavis sakanalizacio wylebTan erTad) 
pirveladi meqanikuri gawmenda, ris Semdeg wyali Caedi-
neba md. mtkvarSi. 

ZiriTadi damabinZurebeli nivTierebaa – amiaki. sawar-
mos ar gaaCnia lokaluri gamwmendi nagebobebi, ris 
Sedegad amiakis koncentracia Camdinare wyalSi xSirad 
aRemateba dadgenil normas. 

arsebobs agreTve  avariuli CaSvebebis safrTxe. 
2. ss `Tbilsresi~ mdebareobs q. gardabanSi. 

2006 wels sawarmos mier md. mtkvarSi CaSvebulia 
gawmendis gareSe 270563 aTasi kub.m/wel. sawarmoo da 
sameurneo-sayofacxovrebo Camdinare wyali. am wyalTan 
erTad CaSvebulia 208 t organuli nivTierebebi, 3t nav-
Tobproduqtebi, 5 t Sewonili nawilakebi. 
3. Sps `mtkvari-energetika~ mdebareobs q. gardabanSi. 

2006 wels sawarmos mier uSualod md. mtkvarSi 
CaSvebulia 309 aTasi kub.m sawarmoo da sameurneo-sayo-
facxovrebo Camdinare wyali gawmendis gareSe. am wyalTan 
erTad mdinareSi CaSvebulia 0,8 t organuli nivTierebebi, 
0,04 t navTobproduqtebi, 15 t Sewonili nawilakebi. 
4. ss `TbilaviamSeni~ mdebareobs q. TbilisSi. 

2006 wels sawarmos mier md. mtkvarSi CaSvebulia 534 
aTasi kub.m Camdinare wyali gawmendis gareSe. am wyalTan 
erTad mdinareSi CaSvebulia 1 t organuli nivTierebebi, 
6,4 t Sewonili nawilakebi. 

 

5. ss `madneuli~ mdebareobs bolnisis raionSi sof. 
kazreTSi. 
proeqtis mixedviT gaTvaliswinebulia wylis gamoye-

nebis Caketili cikli, magram sxvadasxva nagebobebidan 
mJave karieruli wylebis mudmivi gaJonvis Sedegad 
binZurdeba regionis bunebrivi wylis resursebi (mdina-
reebi  kazreTula da maSavera). agreTve safrTxes warmo-
adgens SesaZlo avariuli CaSvebebi. 

 

6. baTumis sagzao-savaWro navsadguri (q. baTumi).  
ZiriTad problemas warmoadgens is, rom yvela navmi-

sadgomis teqnikuri aRWurviloba da damxmare sainJinro 
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infrastruqtura gaTvaliswinebulia mSrali tvirTebis 
miRebisaTvis, miuxedavad amisa, periodulad adgili aqvs 
Txevadi tvirTebis (zeTebi, gudroni da a.S.) miReba-damu-
Savebasac. navmisadgomebze mowyobili saniaRvre wylebis 
milebi gayvanilia uSualod zRvaSi da Txevadi tvirTis 
avariuli daRvrisas maTi blokireba SeuZlebeli xdeba, 
iseve rogorc navmisadgomebis zedapirze arsebuli sxva 
dazianebuli da Cangreuli adgilebisa, saidanac 
daRvrili siTxe Caedineba pirdapir zRvaSi. 

 

7. Sps `baTumi oil terminali~ (q. baTumi).  

baTumis terminalis zonaSi 3 ZiriTadi mdinarea, 
romelic miedineba Crdilo-dasavleTiT Savi zRvis mimar-
TulebiT: md. yoroliswyali, md. kubiswyali da md. 
barcxana. 

2006 wlis monacemebiT, am mdinareebSi da uSualod 
Sav zRvaSi CaSvebulia 2758 aTasi kub.m Camdinare wyali. 
am wyalTan erTad zedapiruli wylis obieqtebSi CaSve-
bulia 39 t organuli nivTierebebi, 14,7 t navTobproduq-
tebi, 37 t Sewonili nawilakebi. 

dabinZurebis wyaroa aseve mosaxleobis mier sxvadasxva 
saxis narCenebis ganTavseba zedapiruli wylis obieqtis 
mimdebare teritoriaze. mdinareebi, xeebi, mdinaris 
napirebi da Walebi yvelaze xSirad gamoiyeneba ukanoni 
nagavsayrelad, amis mizezi ZiriTadad mosaxleobaSi 
myari narCenebis mogrovebis sistemebis ganuviTareblobaa. 
garda amisa miwisqveSa da zedapiruli wylebis dabinZu-
rebis mniSvnelovan wyaros warmoadgenen kanonieri nagav-
sayrelebi, (romlebic ZiriTadad mowyobilia an uSualod 
mdinareTa wyaldacviT zolebSi an mis mimdebare 
teritoriaze), radgan aq ar xdeba naJuri wylebis mogro-
veba da gawmenda. 

2006 wlis monacemebis mixedviT yvelaze metad dabin- 
Zurebulad SeiZleba CaiTvalos Semdegi mdinareebi: 

md. mtkvari _ mdinareSi CaSvebuli dabinZurebuli 
Camdinare wylebis raodenobaa 3984.571 mln. m3. mdinaris 
yvelaze msxvil damabinZurebelad SeiZleba CaiTvalos 
qalaqebis Tbilisisa da rusTavis sakanalizacio da 
sawarmoo Camdinare wylebi. S.p.s. `sakwyalkanalis~ 
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regionuli gamwmendi nagebobis gavliT mdinareSi Caedi-
neba 133662 aTasi m3 arasakmarisad gawmendili Camdinare 
wyali. aseve mniSvnelovnad abinZurebs mdinares Sps 
`Tbilisis wyali~, romlis sakanalizacio qselidan md. 
mtkvarSi (q. Tbilisis farglebSi) gauwmendavad Caedineba 
dabinZurebuli Camdinare wyali, romlis raodenobaa – 
115087 aTasi m3.  

md. maSavera _ dabinZurebulis mZime liTonebis ionebiT, 
rac gamowveulia Sps `madneulis~ saqmianobiT (difuzuri 
dabinZureba).  

md. alazani _ dabinZurebuli Camdinare wylebis rao-
denobaa 101.360 mln. m3. rac ZiriTadad gamowveulia 
mdinareSi gauwmendavi sayofacxovrebo-sameurneo Camdinare 
wylebis CaSvebiT. 

md. Woroxi _ dabinZurebulia Camdinare wylebis rao-
denobaa 19.317 mln. m3. mdinaris dabinZurebis aqtiur 
kerebad kvlav rCeba baTumis sayofacxovrebo narCenebis 
nagavsayreli poligoni da baTumis sayofacxovrebo-
sameurneo Camdinare wylebi (adliis gamwmendi nageboba 
kvlav ar funqcionirebs), wyalsargeblobis saxelmwifo 
aRricxvis 2006 wlis monacemebiT mxolod am gamwmendi 
nagebobidan mdinareSi da Semdeg zRvaSi CaSvebul iqna 
1748 t mavne nivTierebebi.  

md. barcxanas dabinZureba navTobproduqtebiT sakmaod 
maRalia, rac pirvel rigSi Sps `baTumis navTobazis~ 
mier dakavebuli teritoriebis istoriuli dabinZurebiT, 
agreTve `baTumi oil terminalis~ saqmianobiT aris 
gamowveuli.   

 

1.3. miwis resursebi 
    

kacobriobis ganviTarebis yvela etapze miwis resur-
sebi warmoadgenen warmoebis ZiriTad saSualebas misi 
arsebobisaTvis. maT gareSe SeuZlebelia Sromis raime 
procesi. miwis resursebi planetis miwis fondis is 
nawilia, romelic vargisia  sameurneo gamoyenebisaTvis. 
dedamiwis mosaxleobis ricxobriobis zrdasTan erTad, 
saxnavi miwebis raodenoba, romelzec modis aucilebeli 
sasoflo – sameurneo produqcia, erT sul mosaxleze 
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gadaTvliT mcirdeba. ganviTarebad qveynebSi 1992 wels 
erT adamianze modioda saxnavi miwebis daaxloebiT 0.2 ha. 
dReisaTvis planetis TiToeul mcxovrebze, bavSvebis 
CaTvliT, modis nayofieri miwis 0.28 ha (cxrili 4).    
                                                   cxrili 4 

miwiT da saxnaviT uzrunvelyofa (ha/adamiani) 
msoflios zogierT qveyanaSi 

 
qveyana miwiT-

uzrunvelyofa 
saxnaviT  

uzrunvelyofa 
avstralia 45.1 2.85 

kanada 37.4 1.72 
ruseTi 11.6 0.89 

argentina 8.6 0.77 
brazilia 5.6 0.75 
aSS 3.8 0.40 
espaneTi 1.3 0.34 
safrangeTi 1.0 0.32 

CineTi 0.8 0.11 

didi britaneTi 0.42 0.08 
iaponia 0.31 0.03 

 
saxnavi miwebis masivebi mcire gamonaklisis garda, 

vakeebisa da platoebis farglebSia ganlagebuli. 
Teoriulad miwaTmoqmedebisaTvis vargisi vake miwebis 
farTobi planetaze 40% aRemateba, magram misi mTlianad 
gadaxvna SeuZlebelia, vinaidan mniSvnelovan nawilze 
unda darCes tyeebi, romlis gareSec jansaRi bunebrivi 
garemo warmoudgenelia, rom araferi vTqvaT misi 
gamoyenebis ekonomikur mxareze. 

sasoflo – sameurneo miwis resursebis gamoyenebis 
SesaZleblobas da efeqtianobas gansazRvravs niadaguri 
safaris xarisxi. swored niadagia cocxali bunebis sasi-
cocxlo niSnis – nayofierebis matarebeli. igi iZleva 
mcenareulobis da cxovelTa samyaros aRdgenad resur-
sebs. 

araracionaluri miwaTsargeblobis Sedegad kacob-
riobam istoriul droSi daksrga ori miliardi heqtari 
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odesRac produqtiuli miwebi. niadagis degradaciis 
procesi ukanasknel wlebSic intensiurad mimdinareobs. 
niadags azianebs da xSir SemTxvevaSi mis srul 
degradacias iwvevs erozia, arazomieri morwyva, daSroba, 
dabinZureba, Zoveba da sxva. 

niadagis eroziis da miwis degradaciis sxva formebis 
Sedegad yovelwliurad 5-7 mln ha akldeba sasoflo – 
sameurneo savargulebs. amerikeli mecnierebis gamoTvliT, 
msoflios saxnavi miwebi yovelwliurad kargaven 24 
mlrd tona nayofier niadagur fenas. misi naxevarze meti 
modis oTx wveyanaze – indoeTi, CineTi, aSS da yofili 
sabWoTa kavSiri. 

niadagwarmoqmnis bunebrivi procesi Zalian nela 
mimdinareobs, 18 sm sisqis fenis warmoqmnas sWirdeba 1400-
7000 weli, xolo mis gadasarecxad, mcenareul safars 
moklebul ferdobebze, sakmarisia erTjeradi Zlieri 
wvima an mtvriani qariSxali. eroziis Sedegad msoflios 
mdinareebs yovelwliurad okeaneSi CaaqvT 3 mlrd tonaze 
meti niadagis masa, rac erT ha saxnavze gadayvanili 2000 
kg Seadgens. niadagis eroziam amJamad sayovelTao 
xasiaTi SeiZina. aSS, magaliTad, dasamuSavebeli miwebis 
44%-mde ganicdis erozias. ruseTSi gaqra unikaluri, 
mdidari Savmiwa niadagebi 14-16% humusis SemcvelobiT, 
romlebsac `rusuli miwaTmoqmedebis citadels” uwodeb-
dnen, xolo 10-13% humusis Semcvelobis yvelaze nayofieri 
miwebis farTobebi TiTqmis 5-jer Semcirda. niadagis 
erozia gansakuTrebiT udidesia did da mWidrod dasax-
lebul qveynebSi. CineTSi mdinare xuanxes yovelwliurad 
Caaqvs 2 mlrd tonamde niadagi. niadagis erozia ara 
marto nayofierebas amcirebs, aramed mosavlianobasac. 
niadags did zians ayenebs qarismieri erozia, ufro metad 
aridul raionebSi. Zlieri qariSxlis dros zogjer 
mTlianad ixveteba niadaguri fena da masTan erTad 
naResic. am dros niadagi kargavs didi raodenobiT sakveb 
elementebs, rac mosavlianobas amcirebs. 

dedamiwis niadagur safars did zarals ayenebs 
gaudabnoebasTan dakavSirebuli procesebi, rac kacobrio-
bis erT-erTi mniSvnelovani globaluri problemaTagania. 
gaudabnoeba SeiZleba ganpirobebuli iyos tyeebis 
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gaCexviT, araracionaluri miwaTsargeblobiT da 
morwyviT (daWaobeba da damarilianeba), gvalviT, niadagis 
degradaciiT da sxva mizezebiT. gaudabnoebis erT-erTi 
mizezia saqonlis gadametZoveba.  

tyisa da balaxovani mcenareulobis ganadgurebam, 
gadametZovebam, wylisa da qarismierma eroziam gadaaqcia 
axlo aRmosavleTisa da CrdiloeT afrikis odesRac 
“mwvane” qveynebi udabnod da naxevarudabnod. 

dedamiwis niadagur fenas did zarals ayenebs misi 
damarilianeba araswori melioraciis Sedegad, aseve 
sarevela mcenareebTan brZolis qimiuri xerxebi. isini 
iwveven iseT negatiur movlenebs, rogoricaa biologiuri 
wonasworobis darRveva, niadagis organizmebis Tanasazo-
gadoebis saxeobaTa mravalferovnebis Semcireba, bioqimiuri 
procesebis Seneleba, niadagis fizikur-qimiuri Tvisebebis 
cvlileba, niadagis ekosistemebis mdgradobis Semcireba 
garemos araxelsayreli faqtorebisadmi. soflis meurneo-
bis qimizaciis Tanamedrove doneze, sakiTxi niadagis 
dacvis Sesaxeb,pirvel rigSi, biogenurobis dabali 
doniT, gansakuTrebul aqtualobas iZens.  

saqarTvelo mciremiwiani qveyanaa, romlis teritoria 
7628,4 aTas ha Seadgens, saidanac 3025,8 aTasi ha (39,7%) 
sasoflo-sameurneo savargulia. 

intensiuri gamoyenebis savarguli-saxnavi da mraval-
wliani nargavebi- 1065,3 aTasi ha. aqedan saxnavi – 802,1 
aTasi ha, mravalwliani nargavebi- 263,5 aTasi ha, saTibi- 
143,5 aTasi ha, saZovari –1796,6 aTasi ha. sasoflo-
sameurneo savargulebSi sakarmidamo miwaze ganlagebuli 
sacxovrebeli, sameurneo SenobebiT da ezoebiT 
dakavebuli 20,1 aTasi ha. 1999-2004 wlebSi sasoflo-
sameurneo savargulebis FfarTobebis cvlilebis dinamika 
warmodgenilia cxrilSi 5. 

2004 wlis seqtembridan 2006 wlis CaTvliT miznobrivi 
daniSnuleba Seecvala da arasasoflo-sameurneo 
kategoriaSi iqna gadayvanili 448,66 ha sasoflo-sameurneo 
daniSnulebis miwa. 

saqarTveloSi intensiuria niadagebis wylisa da 
qarismieri erozia, rac mniSvnelovnad amcirebs miwaTsar-
geblobas da Sesabamisad sasoflo-sameurneo produqciis  
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                                             cxrili 5 
saqarTveloSi sasoflo-sameurneo savargulebis 

farTobebis (aTasi heqtari) dinamika 1999-2004 wlebSi 
 

maT Soris sasoflo-
sameurneo 
miwebi 

(sakarmidamos 
CaTvliT) sul 

saxnavi 
mraval- 
wliani 

nargavebi 

saTib-
saZovrebi 

w
l
eb

i 
aT.ha % aT.ha % aT.ha % aT.ha % 

1999 3018.5 39.7 790.4 26.2 270.1 8.9 1938.6 64.2 

2001 3019.7 39.6 792.9 26.3 269.3 8.9 1938.1 64.2 

2002 3022.7 39.6 795.3 26.3 267.9 8.9 1939.7 64.2 
2003 3023.5 39.6 798.7 26.4 264.9 8.8 1940.1 64.2 
2004 3025.8 39.7 802.1 26.5 263.5 8.7 1940.1 64.1 

 
warmoebas. erT milion heqtarze meti, anu sasoflo-
sameurneo miwebis daaxloebiT 35% degradirebulia 
garkveul doneze eroziiT. erozirebulia saxnavi miwebis 
daaxloebiT 380 aTasi ha, saZovrebisa da saTibis 570 aTasi 
ha da Savi zRvis sanapiro zolis 87 aTasi ha. eroziis 
problema gansakuTrebuli simwvaviT dgas mTian raio-
nebSi, sadac amis mTavari mizezia araswori sasoflo-
sameurneo praqtika, rogoricaa damrec ferdobebze miwis 
damuSaveba, irigaciuli teqnikis gamoyeneba, rasac Tan 
sdevs niadagis zeda fenebis warecxva, mTis kalTebze 
tyis Cexva da gadaWarbebuli Zoveba. aRmosavleT 
saqarTveloSi adgili aqvs gaudabnoebas Warbi Zovebis 
gamo. 
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2. energetikuli resursebi da maTi 
gamoyenebis ekologiuri aspeqtebi 

 
mesame aTaswleulis dasawyisSi kacobrioba ufro 

xSirad fiqrobs imaze, Tu ra gaxdeba misi arsebobisTvis 
ZiriTadi axal epoqaSi. energia iyo, aris da darCeba 
adamianis sicocxlisa da ganviTarebis mTavar faqtorad. 
sxvadasxva saxis energiis aTvisebis gareSe adamians ar 
SeuZlia srulfasovnad arseboba. adamianma gaiara gza 
pirveli koconidan atomur eleqtrosadgurebamde, aiTvisa 
ZiriTadi, tradiciuli energetikuli resursebis – qvanax-
Siris, navTobisa da gazis mopoveba, iswavla mdinareebis 
energiis gamoyeneba, daimorCila `mSvidobiani atomi~, 
magram Tanamedrove epoqaSi ufro aqtiurad ganixileba 
axali aratradiciuli, alternatiuli energiis efeqturad   
gamoyenebis saSualebebi. 

specialistebis SefasebiT qvanaxSiris msoflio resur-
sebi Seadgens 15, araoficialuri monacemebiT 30 tri-
lion tonas, navTobisa – 300 miliard tonas, gazis – 220 
trilion m3-s. gamokvleuli qvanaxSiris maragi Seadgens 
1685 miliard tonas, navTobis – 137 miliard tonas, 
gazisa ki – 142 trilion m3-s. maS ratom Zlierdeba 
tendencia msoflios masStabiT energiis alternatiuli 
saxeebis aTvisebisken amgvari STambeWdavi cifrebis da 
ukanasknel wlebSi zRvis fskerze navTobisa da gazis 
udidesi maragebis aRmoCenis fonze? 

am kiTxvaze ramodenime pasuxi arsebobs. pirveli – 
mrewvelobis, rogorc energetikuli resursebis ZiriTadi 
momxmareblis SeuCerebeli ganviTareba. arsebobs mosaz-
reba, rom dRevandeli mdgomareobiT qvanaxSiris maragi 
sakmarisi iqneba daaxloebiT 270 wlis ganmavlobaSi, 
navTobisa – 35-40 weli, gazis – 50 weli. meore – mniSvne-
lovani finansuri danaxarjebis aucilebloba axali 
sabadoebis dazvervis mizniT, rac xSirad dakavSirebulia 
Rrma burRvis (nawilobriv zRvaSi) organizebasTan da 
sxva rTuli teqnologiebis gamoyenebasTan. mesame – 
ekologiuri problemebi, rac ukavSirdeba energetikuli  
resursebis mopovebas, gamoyenebas da garemoze zemoqme-
debas. energetikis garemoze zemoqmedeba metad mraval-
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ferovania da ganisazRvreba ZiriTadad eleqtroda-
nadgarebis tipebiT (sur. 2). navTobproduqtebis sacavebi 
da misi mimdebare teritoria xSirad mkvdar zonebad aris 
qceuli, xolo navTobis fenaSi mocurave zRvis frinve-
lebis da cxovelebis kinoqronikis kadrebi ukve 
Cveulebrivi movlenaa masobrivi informaciis saSuale-
bebSi. 

energiis alternatiuli wyaroebis aTvisebis mniSvne-
lovan mizezs warmoadgens agreTve globaluri daTbobis 
problema. naxSirbadis dioqsidi (CO2), romelic qvanax-
Siris, navTobis da benzinis wvisas gamoiyofa, STanTqavs 
mzis mier gamTbari Cveni planetis siTbur gamosxivebas 
da qmnis e.w. saTburis efeqts. 

msoflio masStabiT naxSirwyalbadebis didi mocu-
lobiT mopovebam da maTze SedarebiT dabali sabazro 
fasebis arsebobam ganapiroba is, rom energiis ganaxle-
badma wyaroebma, garda hidroresursebisa, konkurencia 
ver gauwia naxSirwyalbadebis gamoyenebis tempebs. amdenad, 
msoflios saTbob-energetikul balansSi aratradiciuli 
energiis wili meoce saukunis dasasruls sakmaod mokr-
Zalebuli iyo da ganviTarebuli ekonomikis mqone 
qveynebSic ki 3-5%-s ar aRemateboda. 

saqarTvelos, ganviTarebis Tanamedrove etapze ar 
gaaCnia seriozuli problemebi am TvalsazrisiT, magram 
sakuTari warmoebis energoresursebis ukmarisobisa da 
erovnuli meurneobis saTbob-energetikuli resursebiT 
uzrunvelyofis sakiTxebSi importze orientaciis fonze, 
iZulebulia dRis wesrigSi daayenos energiis ganaxle-
badi wyaroebis gamoyenebis prioriteti. 

amJamad dedamiwis TiToeul mosaxleze modis 3 kvt-
mde energia. magram energiis es moxmareba araerTnairia 
msoflios sxvadasxva regionSi. igi yvelaze maRalia 
CrdiloeT amerikisa da evropis qveynebSi, ganviTarebad 
qveynebSi energiis moxmareba Seadgens 500 vt-mde (1kvt=1000 
vt), xolo mrewveloba ganuviTarebel qveynebSi 100 vt-ze 
naklebi energia modis erT adamianze. 

Tanamedrove msoflioSi energiis ZiriTadi wyaro aris 
wiaRiseuli organuli sawvavi. igi Sedgeba winaistoriul 
epoqaSi arsebuli mcenareebis  narCenebisagan. wiaRiseuli



 
sur. 2. garemoze eleqtroenergetikis zemoqmedebis ZiriTadi 

faqtorebi (v.b. kozlovis mixedviT, 1982)

energodanadgari
energetikuli 
resursebi

eleqtroenergia 
Tburi energia (siTbosa da 
eleqtroenergiis kombinirebuli 
warmoebis SemTxvevaSi) 

garemoze zemoqmedebis faqtorebi 

wvis produqtebiT 
dabinZureba 

Tburi 
dabinZureba 

radioaqtiuri 
dabinZureba 

akvatoriis 
ekologiuri  

gavlena (hes-is 
SemTxvevaSi) 

gamonafrqvevi 
atmosferoSi 

gamonafrqvevi 
wvis produqte-
bis myari nawi-
lidan (widebi) 

siTbos ari- 
neba haeris 
nakadebiT 

siTbos ari- 
neba cirku-
lirebad 

wylis sis-
temebSi 

radioaqtiuri 
zemoqmedeba 

saventilacio 
nakadebi

sasargeblo 
farTobebis 
datborva 

radioaqtiuri 
zemoqmedeba 
gamacivebeli 

wyliT

klimatze 
zemoqmedeba 

zemoqmedeba flo-
rasa da faunaze 

akvatoriis 
raionSi  SemRwevi 

radiacia 

teritoriis 
gamoyenebidan 

amoReba

eleqtromag-
nituri 

zemoqmedeba

radioaqtiuri 
narCenebi 
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saTbobi (sawvavi) ZiriTadad naxSirbadia sxva elementeb-
Tan erTad. 

samecniero-teqnikuri progresis Tanamedrove etapis 
erT-erTi damaxasiaTebeli niSania gazrdili moTxovna 
energiis yvela saxeobaze. mniSvnelovan saTbob-energe-
tikul resurs warmoadgens bunebrivi airi. dRemde gamo-
yenebulia misi cnobili maragebis 40%-mde gamoTvlebis 
Tanaxmad, airis dadasturebuli maragis energoeqvivalenti 
Seadgens navTobis maragis daaxloebiT 2/3-s. misi mopo-
vebisa da transportirebis xarjebi naklebia, vidre myari 
sawvavisaTvis. aris ra saukeTeso sawvavi (misi kaloriu-
loba 10%-iT metia mazuTze, 1,5-jer maRali naxSirze da 
2,5-jer metia xelovnur airze), bunebrivi airi aseve 
xasiaTdeba maRali siTbogadacemiT sxvadasxva danadga-
rebSi. mas iyeneben RumelebSi, romlebic saWiroeben 
temperaturis zust regulirebas; is iZleva haeris 
damabinZurebel cota narCenebs da kvamls. bunebrivi 
airis farTo gamoyeneba metalurgiaSi, cementis warmoe-
baSi da mrewvelobis sxva dargebSi saSualebas iZleva 
amaRldes samrewvelo sawarmoTa muSaobis teqnikuri done 
da gaizardos produqciis moculoba. 

bunebrivi airis moxmarebis moculoba yovelwliurad 
gaizrdeba 3,2%-iT anu orjer ufro swrafad, vidre 
naxSiris moxmareba. 2020 wlisaTvis airis msoflio 
moxmareba gaizrdeba orjer 1999 welTan SedarebiT da 
Seadgens daaxloebiT 80 trilion m3. airi ZiriTadad 
gamoiyeneba eleqtroenergiis warmoebisaTvis. 

ramdenadac amJamad daaxloebiT 2,5-jer meti navTobi 
gamoiyeneba, vidre airi, ukanaskneli sakmarisi iqneba 
drois mniSvnelovnad didi periodis ganmavlobaSi. 
prognozis mixedviT airis msoflio mopovebis maqsima-
luri done miRweul iqneba 2030 wels. 

bolo dromde wiaRiseuli energiis ZiriTadi wyaro 
iyo naxSiri. mas xatovnad uwodebdnen `Camarxuli mzis 
sinaTles~. naxSiris umetesi nawili warmoiqmna 210-280 
mln winaT qvanaxSiris periodSi, rodesac xdeboda gamx-
mari balaxisa da xeebis giganturi masebis qimiuri 
gardaqmna. ormocdaaTi wlis win naxSiri uzrunvelyofda 
kacobriobis mTel energomoTxovnas. misi budobebi – 88%-
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mde – Tavmoyrilia ZiriTadad yofili ssrk qveynebSi, 
aSS-sa da CineTSi. iTvleba, rom amJamad naxSiris maragi 
oTxjer aRemateba ukve mopovebuli nedleulis raodenobas. 
dadgenilia, rom qvanaxSiris msoflio budobebi 25-jer 
met energetikul potencials floben, vidre navTobis. 
axla naxSiri faravs msoflio energomoTxovnis daax-
loebiT 30%. 

ukanaskneli sami aTwleulis manZilze arsebiTad 
Seicvala naxSiris moxmarebis struqtura misi navTob-
produqtebiTa da airiT Canacvlebis gamo. Semcirda 
naxSiris gamoyeneba sarkinigzo, sazRvao da samdinaro 
transportze, aseve sayofacxovrebo seqtorSi. naxSiris 
moxmarebis 56% meti modis Tboeleqtrosadgurebze. naxSi-
ris msxvili momxmareblebia koqsoqimiuri sawarmoebi, 
sinTezuri Txevadi da airadi saTbobis sawarmoebi, 
qimiuri mrewveloba. 

wiaRiseuli sawvavis saukeTeso saSualebaa navTobi, 
romlis wilad modis 63%. magram misi maragebi Tanda-
TanobiT mcirdeba. dResdReobiT msoflioSi ukve gamoye-
nebulia navTobis cnobili da mosapoveblad xelmisawv-
domi maragebis mesamedi, xolo aSS – naxevari. 

amJamad, energomoxmarebis zrdis, navTobis advilad 
misawvdomi sabadoebis gamomuSavebis, dedamiwis qerqSi 
misi maragis SezRudvebis, gamolevis safrTxis gamo, aseve 
navTobis, rogorc nedleulis ufro efeqturi gamoye-
nebiT qimiur mrewvelobaSi gaCnda saTbob-energetikuli 
kompleqsis sxva dargebis swrafi ganviTarebis problema. 

energiis kidev erTi wyaroa sawvavi fiqlebi da 
bitumovani qviSa. mopovebuli navTobi SeiZleba iyos ara 
siTxe, aramed sakmaod blanti masa. am SemTxvevaSi qans 
ewodeba bitumovani qviSa. Tu navTobi Sereulia wvril 
nawilakebTan, romlebic akargvinebs mas denadobas, maSin 
aseT qans ewodeba sawvavi fiqlebi. sawvavi fiqlebis 
sabadoebi Tavmoyrilia upiratesad CrdiloeT (70%) da 
laTinur amerikaSi (25%), bitumovani qviSebisa – kanadaSi, 
samxreT amerikaSi, cimbirsa da nigeriaSi. maTi maragi 
uaxlovdeba bunebrivi airis marags. maTgan miRebuli 
sawvavi SedarebiT Zviria, radgan fiqlebic da qviSac 
saWiroebs winaswar Termul damuSavebas varaudoben, rom 
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am wiaRiseuli sawvavis mopovebis maqsimumi 2010 wels 
dadgena. 

 
2.1. hidroenergetika 

 
adamiani uZvelesi droidan iyenebda wylis energias 

da igi dResac erT-erTi mniSvnelovania. navTobproduq-
tebis, gazis, milevadi organuli sawvavis mudmivi 
gaZvireba, ekologiuri situaciis gauareseba kacobriobis 
yuradRebas kvlav miapyrobs tradiciul hidroenerge-
tikas, romelic ar xarjavs navTobs, naxSirs, gazs, xe-
tyes, mudmivad ganaxlebadi resursia da ekologiurad 
sufTaa. magram mZlavri hidroturbinebis brunvaSi mosa-
yvanad kaSxlis meore mxares saWiroa dagrovdes wylis 
udidesi maragi. kaSxlis ageba moiTxovs iseTi raode-
nobis masalas, rom giganturi egvipturi piramidebis 
moculoba masTan SedarebiT araraobad gamoCndeba. garda 
amisa, hidroeleqtrosadgurebis mSeneblobisas Cndeba 
didi farTobebis datborvis aucilebloba, romlebic 
aTvisebulia mosaxleobis mier an warmoadgenen bunebriv 
kompleqsebs. Cveulebriv, hidroeleqtrosadguris maxlob-
lad imyofeba wyalsacavi, romelsac mniSvnelovani 
farTobi ukavia. amasTan dakavSirebiT wyalsacavis napi-
rebze adgili aqvs damatebiT wnevas gruntze, wylis 
filtracias napirebsa da fskerze, napirebis gadaformi-
rebas, xolo TviT wyals wyalsacavSi aqvs Cveulebriv 
maRali temperatura. hidroeleqtrosadguris mimdebare 
teritoriis datborva iwvevs wylis donis kritikulze 
maRla awevas. amis Sedegia xeebis daRupva da gruntis 
dasveleba. gamoTvlilia, rom yofili ssrk teritoriaze 
hidroeleqtrosadgurebis mSeneblobisas datborili 
miwebis farTobi daaxloebiT safrangeTis teritoriis 
tolia.  

hidroeleqtrosadgurebis dablobis mdinareebze mSeneb-
loba mTlianad arRvevs maTSi ekosistemebis cxovrebas. 
wyalsacavis fskerze grovdeba aTasobiT tona (rogorc 
wesi, momwamvleli mdinareebSi, samrewvelo da sayofac-
xovrebo Canadebis safuZvelze) naleqi. amas praqtikulad 
samudamod gamoyavs teritoria Semdgomi sargeblobidan, 
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im SemTxvevaSic ki Tu wyalsacavi daicleba. aseTi wyal-
sacavebis likvidacia garTulebulia, ramdenadac Tana-
medrove gemebi gaTvaliswinebulia didi siRrmeebisTvis, 
vidre araregulirebadi Canadenebis mqone mdinareebia, 
amitom maTi Secvla ufro mcire siRrmis gemebiT 
uzarmazari Tanxebi eRireba, saWiro gaxdeba damatebiT 
rkinigzisa da gzatkecikebis mSenebloba. 

hesebi mTis mdinareebze moxerxebulia imiT, rom isini 
ar aris dakavSirebuli didi teritoriebis datbor-
vasTan, magram aq sakmaod maRalia katastrofebis alba-
Toba mTis raionebis seismuri arastabilurobis gamo. 

Tanamedrove warmodgenebiT msxvil hesebs perspeqtiva 
ar aqvT. hidroeleqtrosadgurebis mSeneblobas azri aqvs 
mxolod SezRudul masStabebSi, patara mdinareebze an 
didze, magram Tavisufali gamtarobis hesis gansakuTre-
buli variantiT, ramodenime aTeulidan ramodenime aseul 
vatamde simZlavriT, rac saSualebas iZleva acilebul 
iqnas kaSxlis mSenebloba. 

yvelaze didi hidroeleqtrosadgurebi aSenebulia 
venesuelaSi (guris kaSxali, 10 mln.kvt, rac Seesabameba 
10 saSualo aes-s), braziliaSi mdinare paranaze (hesi 
itaipu, 12,6 mln.kvt). CineTSi dawyebulia hes-is mSeneb-
loba simZlavriT 13 mln.kvt. msxvili hesebi bevria 
volgaze da cimbiris mdinareebze. 

2003 wels ganxorcielda bureis hidroeleqtrosad-
guris gaSveba. igi aris pirveli msxvili hidroeleqt-
rosadguri, romelic mwyobrSi Sevida postsabWoTa 
ruseTSi. bureis hes-is datborili farTobi – 75 aTasi ha. 
is imden energias gamoimuSavebs, ramdenic SeiZleba miRe-
bul iqnas 20 aTasi vagoni naxSiris dawvisas sacecxleSi. 

prognozebis mixedviT, wyalsacavi sasurvel zemoqme-
debas moaxdens bunebaze: klimati Serbildeba, taigaSi 
gadarCeba mcenareebi, romelTaTvisac adgilobrivi mxare 

metad mkacria (_45°C- yinvebi Cveulebrivi movlenaa). taiga 
ufro gamdidrdeba mwvane masiT, rac wyalsacavis adgilze 
gazrdili tyis danakargis kompensirebas Seuwyobs xels. 

hidroeleqtrosadguri – msxvili samrewvelo nage-
bobaa da ar moaxdinos gavlena bunebaze mas ar SeuZlia. 
nebismieri hes-is irgvliv warmoiqmneba wyalsacavi – ga-
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remoze zemoqmedebis mTavari faqtori. ekologiur cvli-
lebebs Tavs ver avaridebT veranairi xerxiT. erTni eko-
sistemebi adgils uTmoben meoreebs, xelovnuri wyalsa-
tevis irgvliv formirdeba Tavisi mikroklimati. 
bunebrivi cvlilebebi ar SeiZleba Sefasdes erTmniSv-
nelovnad – rogorc dadebiTi an rogorc uaryofiTi. 
bureis hes-is raionSi yvela ekosistemebi imyofeba dina-
miuri transformaciis pirobebSi, razec saWiroa dakvir-
veba da aucileblobis SemTxvevaSi garkveuli RonisZie-
bebis gatareba. 

XX saukunis 20-ian wlebSi dasavleT evropas aTvise-
buli hqonda kontinentis hidroresursebis mxolod 6%, 
CrdiloeT amerikas 4%. naxevari saukunis Semdeg dasavleT 
evropam miaRwia 60%, CrdiloeT amerikam 35%. 

1996 wlisaTvis safrangeTma aiTvisa Tavisi hidrosimZ-
lavreebis 90%, iaponiam – 75%, Sveicariam – 90%. SvedeTma 
– 82%, italiam – 70%, norvegiam 72%, aSS-55%. yofili 
sabWoTa kavSiris qveynebidan hidroresursebis aTvisebis 
SedarebiT maRali maCveneblebi aqvT ukrainas – 63%, 
uzbekeTs – 58%, moldovas – 43%. 

eleqtroenergiis msoflio warmoebaSi, energiis yvela 
wyarodan, amJamad mxolod hidroenergetikas Seaqvs mniSv-
nelovani wvlili – 21%. 

aRsaniSnavia, rom wyalsacavi mkveTrad cvlis mdinaris 
reJims, igi Sorsaa bunebrivisagan, garda amisa, iwyeba 
evtrofikaciis swrafi procesi, rac auaresebs wylis 
xarisxs ara marto wyalsacavSi, aramed mdinaris wyalSic 
kaSxalis qvemoT da arxebSi, romlebiTac wyali aiReba 
wyalsacavidan. wyalsacavi xdeba akumuliatori ara 
marto bunebrivi natanebis, aramed damabinZurebeli niv-
Tierebebisac, romlebic mdinareSi xvdeba wyalsacavis 
kaSxalis zemoT. da bolos, wyalsacavis agebisas datbo-
rili niadagebi da mcenareuloba iSleba wyalSi da 
damatebiT dabinZurebas iwveven, kerZod fenolebiT. 

hidroeleqtrosadgurebis ganlagebis, proeqtirebis, 
mSeneblobis, rekonstruqciis, eqspluataciaSi Sesvlis da 
eqspluataciis dros gaTvaliswinebuli unda iyos moce-
muli regionis realuri moTxovnileba eleqtroenergiaze, 
obieqtis ganTavsebis adgilis reliefi, niadagisa da 
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tyeebis, dasaxlebuli punqtebis, bunebis, istoriis da 
kulturis Zeglebis maqsimaluri dacvis, Tevzis maragebis 
efeqturi dacvis, wyalsacavis kalapotis gawmendisa da 
datborvisas merqnisa da niadagis nayofieri fenis uti-
lizaciis da sxva aucilebeli RonisZiebebi, raTa Tavidan 
iqnas acilebuli uaryofiTi cvlilebebi garemomcvel 
bunebriv garemoSi.  

saqarTvelos bunebriv simdidreTa Soris pirveli 
adgili hidroenergoresursebs uWiravs. saqarTvelos 
teritoriaze daTvlilia 26 aTasi mdinare, romelTa 
saerTo sigrZe daaxloebiT 60 aTasi km-ia. saqarTvelos 
mtknari wylis saerTo maragi, romelic Sedgeba myinvare-
bis, tbebisa da wyalsacavebis wylis maragebisagan, 
Seadgens 96,5 km3-s. mdinareTa saerTo raodenobidan ener-
getikuli mniSvnelobiT gamoirCeva 300-mde mdinare, 
romelTa wliuri jamuri potenciuri simZlavre 15000 
megavatis eqvivalenturia, xolo saSualo wliuri energia 
50 miliardi kilovatsaaTis eqvivalenturi. 

 

hidroeleqtrosadgurebi 
 

# 
eleqtrosadgurebis 

dasaxeleba 

agregatebis 
raodenoba, 
simZlavre 

saS. wliuri 
gamomuSaveba 

1 2 3 4 

1 ss `ei-i-es xramhes~-1 3 U37,6 mvt 217 mln.kvt.sT 

2 ss `ei-i-es xramhes~-2 2 U55 mvt 278 mln.kvt.sT 

3 Sps `sionihesi-98~ 2 U4,5 mvt 28 mln.kvt.sT 

4 TeTrixevhesi 2 U7 mvt 53 mln.kvt.sT 

5 Jinvalhesi 4X33,5 mvt 370 mln.kvt.sT 

6 Sps `vardnilhesebis  
kaskadi~ 

3 U73,3 mvt  443 mln.kvt.sT 

7 Sps `energetikosi~ 
meqvenahesi 

1 U120 mvt 1,1 mln.kvt.sT 

8 Sps `engurhesi~ 5 U260 mvt 3000 mln.kvt.sT 

9 Sps `feri~ (maSverahesi) 2 U450 mvt 1,7 mln.kvt.sT 

10 Sps `feri~ (inwobahesi) 3 U550 kvt 2,5 mln.kvtsT 
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1 2 3 4 

11 Sps `ento~ (misaqcieli 
hesi) 

1 U1 mvt 
1 U1,75 mvt 

3 mln.kvt.sT 

12 Sps `sinaTle~ (igoeT- 
hesi) 

1 U1250 mvt 
1 U525 kvt 

3 mln.kvt.sT 

13 ss `rionhesi~ 4 U12 mvt 250 mln.kvt.sT 

14 ss `Saorhesi~ 4 U10 mvt 112 mln.kvt.sT 

15 Sps `orTaWalenerji~ 3 U6 mvt 65 mln.kvt.sT 

16 Sps `valt-lTd~ (kexvi 
hesi) 

1 U480 mvt 
1 U500 kvr 

6 mln.kvt.sT 

17 ss `Zevrulahesi~ 3 U20 mvt 152,4mln.kvt.sT 

18 Sps `energetikosi~ 
(xerTvisi hesi) 

1 U294 mvt 2 mln.kvt.sT 

19 Sps `squri hesi~ 2 U514 mvt 5,3 mln.kvt.sT 

20 Sps `aWi~ 1 U740 mvt 
1 U288 kvt 

2,1 mln.kvt.sT 

21 Sps `kinkiSa~ 2 U370 mvt 2,2 mln.kvt.sT 

22 ss `Cxorhesi~ 2 U2,750 mvt 4,0 mln.kvt.sT 

23 ss `yazbegihesi~ 2 U190 mvt 2,0 mln.kvt.sT 

24 Sps `sanaliahesi~ 2 U1,5 mvt 13 mln.kvt.sT 

25 ss `qinZmarauli~ 
(Calahesi) 

3 U500 mvt 6 mln.kvt.sT 

26 Sps `bmg~ (suramela- 
hesi) 

1 U100 mvt 500 000 kvt.sT 

27 ss `lajanurhesi~ 3 U37,5 mvt 122 mln.kvt.sT 

28 Sps `zahesi~ 4 U3,2 mvt 
2 U12 mvt 

159 mln.kvt.sT 

29 Sps `gumaThesebis kas-
kadi~ 

4 U11 mvt 
3 U7,6 mvt 

365 mln.kvt.sT 

30 Sps `rioni~ (zvareTi 
hesi) 

2 U150 kvt 2 mln.kvt.sT 

31 Sps `rusTavhesi~ 2 U255 mvt 3,0 mln.kvt.sT 

32 Sps `daSbaShesi~ 3 U420 mvt 847 500 kvt.sT 

33 Sps `qarTuli Saqari~ 1 U250 mvt  

34 Sps `munleik jorjia~ 1 U20 mvt 150 mln.kvt.sT 

35 Sps `CiTaxevihesi~ 3 U7 mvt 117,7mln.kvt.sT 
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1 2 3 4 
36 Sps `sacxenisi~ 2 U7 mvt 30 mln.kvt.sT 

37 Sps `alazanhesi~ 2 U2,4 mvt 18 mln.kvt.sT 

38 martyofhesi 1 U3,8 mvt 7,2 mln.kvt.sT 

39 kabalhesi 3 U0,5 mvt 2,0 mln.kvt.sT 

40 Sps `abhesi~ 2 U560 mvt 3,0 mln.kvt.sT 

41 Sps `riceulahesi~ 1 U4100 kvt 
2 U1000 kvr 

17 mln.kvt.sT 

42 Sps `awhesi~ 2 U8 mvt 105 mln.kvt.sT 

43 Sps `xadorihesi~ 2 U12 mvt 82,6 mln.kvt.sT 

44 Sps `RoreSa~ 1 U125 mvt 0,26 mln.kvt.sT 

45 Sps `maWaxelahesi~ 2 U715 mvt 1,7 mln.kvt.sT 

46 Sps `bJuJhesi~ 3 U4,08 mvt 50m ln.kvt.sT 

47 Sps `dmanisi hesi~ 2 U250 mvt 2,0 mln.kvt.sT 

48 Sps `faravani hesi~ 530 mvt 2,0 mln.kvt.sT 
 

saqarTvelos mdinareebis specifiurobidan gamomdinare, 
romelTac axasiaTebT mkveTrad gamoxatuli sezonuroba, 
hidroresursebis gadanawileba wliur, an mravalwliur 
aspeqtSi SesaZlebelia mxolod maregulirebeli wyalsa-
cavebiani eleqtrosadgurebis mSeneblobis gziT. Tumca 
ekologiuri TvalsazrisiT aseTebis mSenebloba garTu-
lebulia, ZiriTadi aqcenti mcire wyalsacaviani hidro-
eleqtrosadgurebis mSeneblobaze iqneba mimarTuli 
simZlavris maqsimaluri gamoyenebis koeficientiT. namuSe-
vari saaTebis raodenoba aranakleb 5000 saaTisa. 

momavali aTi wlis ganmavlobaSi ganixileba qveynis 
erT-erTi umTavresi energopotencialis hidroenergeti-
kuli resursebis efeqturi gamoyeneba da masTan dakavSi-
rebiT mZlavri, saSualo da mcire simZlavris hidro-
eleqtrosadgurebis mSenebloba, rogorebicaa md. engurze: 
xudonhesi-700 mgvt, jorkvelihesi-160 mgvt, dizihesi-136 
mgvt, Cerihesi-107 mvt, luxahesi-80 mvt, laxamulahesi-62 
mvt. md. rionze: namoxvanhesebis kaskadi 450 mvt, (Sedgeba 
JoneTihesisagan-100 mvt, namaxvanhesisagan-250 mvt da 
tviSihesisagan-100 mvt), alpanahesi-77 mvt, md. cxeniswyalze 
cagerihesis-142 mvt, laxaSurihesis-167 mvt. md. mtkvarze 
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aspinZahesi-88 mvt, idumalahesi-65 mvt, xerTvisihesi-50 mvt, 
minaZehesi-41 mvt. faravanhesi-80 mvt. aseve saSualo da 
SedarebiT mcire hidroeleqtrosadgurebi, romelTa 
mSenebloba, garda faravanhesisa saWiroebs investiciebis 
ganxorcielebas. 

mcire hesebis teqnikur resursebs gansazRvravs mdina-
reebis iseTi calkeuli ubnebis energetikuli poten-
cialebis jami, romelTa simZlavre ar aRemateba 10 mvt-s. 
1970 wlamde saqarTveloSi 10 mvt-mde simZlavris 200-mde 
hidroeleqtrosadguri moqmedebda, magram am droisaTvis 
didi eleqtroenergetikis mZlavri tempebiT ganviTarebas-
Tan erTad maTi umravlesobis eqspluatacia SeCerebul 
iqna ararentabelobis gamo, ris Sedegadac es sadgurebi 
mTlianad an nawilobriv ganadgurda. amJamad eqspluata-
ciaSia mxolod 19 maTgani, romelTa jamuri gamomuSaveba 
300 mln kvt.sT-mdea. 

qveynis eleqtroenergetikuli seqtoris Semdgomi gan-
viTarebisaTvis mcire hesebs mniSvnelovani wvlili 
SeuZliaT Seitanon. pirvel rigSi, aRdgena-rekonstruqcia 
unda Cautardes im hesebs, romelTa aRdgena jer kidev 
SesaZlebelia da amave dros saWiroa gaiSalos axali 
mcire hesebis mSenebloba. saqarTvelos 300-ze meti 
mdinarisaTvis Sedgenili energetikuli sqemebi miuTiTebs, 
rom saqarTvelos mdinareebze teqnikurad SesaZlebelia 
aSendes 1200-mde (aqedan dasavleT saqarTveloSi 700-mde),  
bunebrivi reJimiT momuSave derivaciuli tipis mcire hesi. 

 

2.2. Tboenergetika 
 

Tboenergetika pirvel adgils ikavebs mrewvelobis 
dargebs Soris atmosferoSi mavne nivTierebaTa jamuri 
gafrqvevebis mixedviT. Tanamedrove TboeleqtrosadgurebSi 
damwvari navTobi da naxSiri gaxda mJave wvimebis mosvlis 
mizezi, rac mniSvnelovan gavlenas axdens garemos 
mdgomareobaze. 2,4 mln simZlavris Tanamedrove Tbo-
eleqtrosadguri dRe-RameSi xarjavs 20 aTas tonamde 
naxSirs da amave droSi haerSi gaafrqvevs 680 t SO2 da 
SO3, aseve 120-140 t myar nawilakebs (nacars, mtvers, murs), 
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200 t azotis oqsidebs. danadgarebis gadayvana Txevad 
sawvavze (mazuTi) amcirebs nacris gamoyofas, magram 
praqtikulad ar amcirebs azotisa da gogirdis oqsidebis 
raodenobas. 

mTlianobaSi nebismieri saxeobis organuli sawvavis 
gamoyeneba iwvevs uaryofiT ekologiur Sedegebs. xdeba 
atmosferos, niadagis, mcenareulobis, zedapiruli da 
miwisqveSa wylebis airmtvriani dabinZureba. industriul 
raionebSi atmosferuli naleqebis pH mcirdeba 2-4-mde. 
airmtvriani gamonabolqvebi Seicaven didi raodenobiT 
TuTias, tyvias, nikels, vercxliswyals da sxva toqsikur 
metalebs. 

msoflioSi eleqtroenergiis udidesi nawili gamomu-
Savdeba  Tbur da atomur sadgurebSi, sadac muSa sxeuls 
warmoadgens wylis orTqli. mis zekritikul paramet-
rebze (temperatura, wneva) gadasvlam SesaZlebeli gaxada 
amaRlebuliyo mqk 25-dan 40%-mde, daezoga pirveli 
energoresursebi-navTobi, naxSiri, airi. a.e. Seindlinis 
xelmZRvanelobiT zekritikul mdgomareobaSi wylis 
orTqlis Tbofizikuri Tvisebebis fuZemdebluri kvleve-
bis safuZvelze damuSavda meTodika da eqspetimentaluri 
danadgari, romelsac msoflioSi analogi ar aqvs. a.e. 
Seindlinis gaTvlebis Sedegebi gaxda safuZveli bevr 
qveyanaSi eleqtrosadgurebis mSeneblobis. 

Tboenergetika-mtknari wylis umsxvilesi momxmarebelia. 
2002 wels mis mier gamoyenebuli iyo 20,7 mlrd m3 wyali. 
50%-ze meti Tburi eleqtrosadgurebi icaven wyalsate-
vebSi damabinZurebeli nivTierebebis zRvrulad dasaSvebi 
CaSvebis normebs. wylis ekonomia sabruni sistemebis 
xarjze Seadgens 71%. 

wylis didi nawili ixarjeba sxvadasxva agregatebis 
gacivebaze, ris gamoc Tboeleqtrosadgurebi warmoadge-
nen Tburi dabinZurebis wyaroebs, maTgan uwyvetad gamoe-

dineba Cveulebriv 8-12°C-mde gamTbari wylis nakadebi. 
msxvili Tboeleqtrosadgurebidan gamosuli gamTbari 
wylis nakadis siCqarea 80-90 m/wm, xolo maT mier daka-
vebuli ramodenime aTeuli kvadratuli kilometria. 

wyalsatevSi temperaturis awevisa da misi bunebrivi 
hidroTermuli reJimis darRvevis Sedegad intensificir-
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deba wylis `yvavilobis~ procesebi, mcirdeba wyalSi 
airebis gaxsnis unari, icvleba misi fizikuri Tvisebebi, 
Cqardeba masSi mimdinare yvela qimiuri da biologiuri 
procesebi da a.S. gaTbobis zonaSi ecema wylis gamWvir-
valoba, izrdeba pH, advilad Jangvadi nivTierebebis 
daSlis siCqare, fotosinTezis siCqare aseT wyalSi 
SesamCnevad mcirdeba. 

dabinZurebuli  Canadenebis  ZiriTadi   Semadgenlebi  
xdebian mineraluri nivTierebebi. mariliani Canadenebi 
warmoadgenen sawyisi wylis marilebis, romlebic koncen-
rirebulia 5-10-jer da bunebrivi wylebis marilebis 
Semadgenlobis identuri reagentebis marilebis narevs. am 
Canadenebis gavlena zedapiruli wyalsatevebis minerali-
zaciaze umniSvneloa. 

momavalSi kidev ufro gaizrdeba didi qalaqebis 
centralizebuli Tbomomarageba msxvili Tboeleqtrosad-
gurebidan, rasac moyveba mravali wvrili gamaTbobeli 
saqvabeebis likvidacia, romelTa milebi araiSviaTad  
bolaven mravalsarTuliani Senobebis maRali sarTulebis 
doneze. qalaqebisaTvis aucilebeli siTbos 50%-mde Tbo-
eleqtrosadgurebSi gamomuSavdeba. danadgarebis zemoqme-
deba garemoze damokidebulia sawvavad gamoyenebul 
saTbobze. 

saqarTvelos Tboeleqtrosadgurebis Sesaxeb cnobebi 
mocemulia cxrilSi 6. 

qveyanaSi energoresursebis diversifikaciis mizniT 
mizanSewonilia Tbilsresis infrastruqturis gamoyenebiT 
da # 5, # 6 da # 7 energoblokebis bazaze aSendes 300-450 
mgvt simZlavris naxSirze momuSave Tboeleqtrosadguri. 
SesaZlebelia agreTve Tbilsresis demontirebuli # 1 da 
# 2 energoblokebis adgilze damontaJdes airturbinuli 
danadgarebi, romlebic # 3 energoblokTan kombinirebul 
ciklSi mogvcems 350-400 mgvt-s. aqedan gamomdinare 
TbilsresSi SesaZlebelia 800 mgvt-mde simZlavris, xolo 
Tu gaviTvaliswinebT airturbinul danadgars da mtkvari-
energetikas # 9 bloks gardabnis kvanZSi SesaZlebelia 
1150 mgvt bazisuri simZlavris Tavmoyra. 

 
 



 57

cxrili 6 
Tboeleqtrosadgurebis ZiriTadi maxasiaTeblebi 

Tboeleqtro- 
sadgurebi 

gaSvebis 
weli 

saproeqto 
simZlavre 

mgvt 

saproeqto 
gamomuSaveba 

sakuTrebis 
forma 

Tbilsresi  470   
Tbilsresi-3 1965 130 850 saxelmwifo 
Tbilsresi-4 1967 142 950 saxelmwifo 
Tbilsresi-5     
Tbilsresi-6     
Tbilsresi-7     
Tbilsresi-8 1972 142 950 saxelmwifo 
eies mtkvari-9 1990 300 2100 marTvis 

uflebiT 
eies mtkvari-10 1994 300 2100 marTvis 

uflebiT 
gazoturbina 2006 110  kerZo ss 

`enerji 
investi~ 

jami  1180 1112  

 

2.3. wyalbadis energetika 
 

wyalbadi momavlis sawvavia, romelic uzrunvelyofs 
garemos dabinZurebisagan dacvas, ramdenadac misi wvis 
procesSi mxolod wylis orTqli warmoiqmneba. 

wyalbadis energetikis problemebidan mniSvnelovania 
misi usafrTxoeba da siZvire, vinaidan wyalbadis misaR-
ebad aucilebelia winaswar daixarjos energia. wyalbadis 
energetikaSi dadgenili simZlavris 1 kvt Rirebuleba 
jerjerobiT Seadgens 4-5 aTas dolars. es 10-jer ufro 
Zviria, vidre Tbur sadgurebSi da 5-jer Zviri atomur 
eleqtrosadgurebze. 

wyalbadis warmoebis ori mTavari mimarTuleba 
arsebobs: tradiciuli, bunebrivi airis an naxSiris 
reformingis Cveulebrivi procesebis daxmarebiT da 
wyalbadis miReba wylis eleqtroliziT. 

wyalbadis  gamoyenebisaTvis  ZiriTadi   mowyobiloba  
iqneba saTbobi elementebi, romlebSic eleqtrolizis 
Sebrunebuli procesi warimarTeba. 
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msoflios didi energetikuli kompaniebi ukve gamo-
yofen  saxsrebs saTbobi elementebis, wyalbadis miRebis 
sistemebis damuSavebisaTvis eleqtoenergiis individua-
luri momxmareblebisaTvis mikroeleqtrosadgurebis 
Seqmnis mizniT. 

wyalbadis saTbobi elementebis energetikuli mkq 
mniSvnelovnad maRalia, vidre tradiciuli energodanad-
garebis da 90%-s aRwevs. siTbos gardaqmna muSaobaSi am 
elementebSi ar xdeba: denis eleqtroqimiur wyaroSi 
saTbobis energia gardaiqmneba eleqtroenergiad. wyalbadis 
saTbobi elementis ujredi Sedgeba polimeruli 
membraniT dacilebuli forovani anodisa da kaTodisagan, 
romelSic Sedis platinuri metalebi. avtomobilis  
prototipis gamocdebma wyalbadis ZraviT aCvenes, rom 1 
kg wyalbadi kaloriulobiT eqvivalenturia ~4,5 l 
benzinis. energetikuli danadgarebi da eleqtroqimiuri 
generatorebi saTbobis elementebis safuZvelze SeiZleba 
gamoyenebul iqnas aseve sayofacxovrebo eleqtromowyo-
bilobebSi (kompiuterebSi, mobilur telefonebSi, video-
kamerebSi). 

ruseTs gaaCnia ara marto mniSvnelovani samecniero-
teqnikuri potenciali wyalbadis energetikis sferoSi, 
aramed metalebis, pirvel rigSi platinis jgufis da 
gansakuTrebiT paladiumis, aucilebeli resursuli poten-
ciali, romelic aucilebelia saTbobi elementebis 
SeqmnisaTvis. igi paladiumis umsxvilesi mwarmoebelia 
msoflioSi: mis sawarmoebSi Tavmoyrilia daaxloebiT 
50%-mde msoflio warmoebis. 

msoflioSi amJamad aTasamde kompania muSaobs 
wyalbadis energetikis sferoSi, qmnian avtomobilebs, 
mini-eleqtrosadgurebs, kompiuterebis, telefonebis kvebi-
saTvis kompaqtur sistemebs. iaponiaSi premier-ministri 
ukve sargeblobs wyalbadze momuSave avtomobiliT, 
Tumca is Zalian Zviri Rirs. aseTi avtomanqanis gaqi-
raveba erTi Tvis vadiT Rirs 5 aTasi dolari. 

kompania `Boeing~-ma Caatara sazafxulo gamocdebi (2008 w) 
pirveli pilotirebuli TviTmfrinavisa wyalbadis sawvavze, 
romlis drosac TviTmfrinavi 20 wT-is ganmavlobaSi 
dafrinavda pirdapir daaxloebiT 1 km simaRleze. 2007 
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wlis bolos kompaniam ganacxada wyalbadze momuSave 
oTxcilindriani Sigawvis Zravis warmatebiT gamocdis 
Sesaxeb. igegmeboda is daedgaT dasamuSavel upiloto 
TviTmfrinav-mzveravze, romelmac unda ifrinos daax-
loebiT 20 km simaRleze, 1 t-mde tvirTiT. 

italiuri energetikuli kompania `Enel~ veneciis 
maxloblad aSenebs msoflioSi pirvel samrewvelo 
eleqtrosadgurs wyalbadze, romelic miewodeba mezobeli 
qalaqis margeris navTobqimiuri qarxnidan. unikaluri 
danadgari, RirebulebiT 47 mln evro, ukve 2009 wels 
daiwyebs eleqtroenergiis gamomuSavebas; rogorc Semqmne-
lebi irwmunebian savsebiT konkurentuli fasiT. am 
eleqtrosadguris mSenebloba mimdinareobs `ekologiuri 
inovaciuri proeqtis~ CarCoebSi, romelic 2012 wlamde 
varaudobs 7,4 mlrd evros investicias energiis `sufTa~ 
wyaroebSi. kompaniis warmomadgenlebis azriT proeqts 
analogi ar gaaCnia msoflioSi, magram Tu danaxarjebiT 
vimsjelebT, igi araferia `saukunis wyalbaduri proeqtis~  
mimarT, romelsac 2008 wlis dasawyisidan asruleben age-
Si, sadac emiratSi abu-dabi aSeneben msoflioSi umsxvi-
les wyalbadis eleqtrosadgurs 15 mlrd dolarad. 

iaponiam jer kidev 1993 wels gamoyo 2 mlrd dolari 
wyalbadis saTbobis damuSavebisaTvis, aSS, kanadam ukve 
axla gaakeTes prioritetuli wyalbadis programebi. 
mecnierTa amJamindeli damuSavebebi ideba xangrZliv 
ekonomikur gegmebSi. 

mravali specialistis prognoziT ukve 2050 w. warmoe-
buli energiis mesamedi daifareba wyalbadiT, rogorc 
saTbobis wyaroTi. 
 

2.4. atomuri da TermobirTvuli  
energetika 

 
energetikuli krizisis gadawyveta dakavSirebulia 

atomuri, xolo perspeqtivaSi TermobirTvuli energetikis 
ganviTarebasTan, romlebic Tanamedrove TvalsazrisiT 
floben amouwurav resursebs da ar iwveven garemoSi 
saTburis airebis gamotyorcnas. ganviTarebul qveynebSi, 
maT Soris ruseTSi, aqtiurad mimdinareobs axali Taobis 
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reaqtorebis damuSaveba maRali ekologiuri efeqtu-
robiT. 

msoflioSi birTvul – sawvavi masalebis sul sami 
mwarmoebelia. ruseTi am bazris 15% ikavebs. yoveli 
meeqvse reaqtori msoflioSi muSaobs ruseTis birTvul 
sawvavze, romlis xarisxi mudmivad umjobesdeba. adre 
reaqtoris sawvavi muSaobda 2 weli, axla – 4, magram 
dasmulia amocana momsaxureobis vadis 5 wlamde gazrdis. 

atomuri energetikis saerTaSoriso saagentos 
monacemebiT 2004 wlis ivnisisaTvis, msoflioSi pirveli 
atomuri sadguris gaSvebidan naxevari saukunis Semdeg, 
msoflios 32 qveyanaSi moqmedebs 442 energetikuli 
reaqtori, maT Soris: aSS – 104, safrangeTSi – 59, 
iaponiaSi – 54, ruseTSi – 30, did britaneTSi – 27, 
samxreT koreaSi – 19, germaniaSi – 18, kanadaSi – 17, 
indoeTSi – 14, ukrainaSi – 13. 

atomur eleqtrosadgurebSi gamomuSavebuli eleqtro-
energiis moculobis mixedviT adgilebi pirvel aTeulSi 
cota sxvanairadaa gadanawilebuli: aSS, safrangeTi, 
iaponia, germania, ruseTi, samxreT korea, didi britaneTi, 
ukraina, kanada, Svecia. amJamad mSeneblobis procesSia 27 
energobloki, maT Soris: 8 – indoeTSi, 4 – ukrainaSi, 3 –
ruseTSi, 2-2 – iranSi, CineTsa da iaponiaSi. atomuri 
eleqtrosadgurebis mSeneblobas awarmoeben TavianT 
teritoriaze argentina, CineTis saxalxo – demokratiuli 
respublika, samxreT korea da rumineTi. imavdroulad 
germaniaSi, belgiaSi, niderlandebsa da SveciaSi 
oficialuri xelisuflebis mier aRebulia kursi 
atomuri energetikis SeCerebaze, xolo zogierT sxva 
evropul qveyanaSi SemoRebulia akrZalva maTze. 

im energiis misaRebad, romelsac amJamad atomuri 
eleqtrosadgurebi gamoimuSavebs navTobisa da naxSiris 
gamoyenebiT, saWiro gaxdeboda naxSiris imdenive 
damatebiTi raodenoba, romelsac axla iyenebs aSS, an 
navTobis imdenive damatebiTi raodenoba, rasac moipovebs 
saudis arabeTi. 

atomuri energetikis wilad modis safrangeTSi 70%, 
belgiaSi – 66, samxreT koreaSi – 53, SveciaSi – 50, 
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ungreTSi – 39, fineTSi – 37, iaponiaSi – 29, did 
britaneTsa da aSS – 18-18, yofil sabWoTa kavSirSi – 11%. 

atomuri energetikis mizanSewonilobisa da 
usafrTxoebis sakiTxis Taobaze arsebobda da arsebobs 
urTierTsawinaaRmdego mosazrebebi. iTvleboda, rom 
TiTqos es aris ekologiurad yvelaze sufTa energiis 
saxeoba. aseTi Sexeduleba gabatonebuli iyo im dromde, 
sanam moxdeboda Tanamedroveobis udidesi ekologiuri 
katastrofa – avaria Cernobilis atomur eleqtrosadgurze. 
1986 wlamde mecnierebi amtkicebdnen, rom avtosagzao 
SemTxvevebSi daRupvis Sansi weliwadSi tolia 1:4000, 
xolo birTvuli danadgaris seriozuli avariis 
albaToba weliwadSi 1:5 000000000. iTvleboda, rom 
birTvuli danadgaris seriozuli avaria aTasjer ufro 
naklebad albaTuria, vidre Zlieri miwisZvra an didi 
kaSxalis garRveva. 

amJamad ukve veravin riskavs aseTi damamSvidebeli 
gancxadebis gakeTebas. marTlac, haeris dabinZureba 
kvamliT wvrilmania haeris, wylis da niadagis 
ionizirebuli radiaciiT dabinZurebasTan SedarebiT. 

maSinac ki, Tu atomuri eleqtrosadgurebi uavario 
reJimSi imuSaveben, arsebobs kidev erTi problema – 
radioaqtiuri narCenebis da namuSevari birTvuli sawva-
vis, romelic gadawyvetili ar aris. sxva damabinZu-
reblebisagan gansxvavebiT, radioaqtiurobis aRmofxvris 
meTodebi, iseve rogorc radioaqtiuri narCenebis 
gakontrolebis xerxebi amJamad ar arsebobs. yvelaferi, 
rac dRemde iyo SemoTavazebuli, umniSvnelo imeds 
aZlevs kacobriobas imaze, rom odesme mogvianebiT, 
radioaqtiuri narCenebis utilizaciis sakiTxi mogvare-
buli iqneba. 

yoveli 1000 megavatiani reaqtori Seicavs imden 
radioaqtiur masalas, ramdenic gamoiyofoda xirosimis 
eqvivalenturi aTasi bombis afeTqebis Sedegad. TviTeuli 
reaqtori yovelwliurad warmoqmnis uzarmazari raode-
nobis radioaqtiur narCenebs, romlebic saxifaTo rCeba 
500 aTasze meti wlis ganmavlobaSi. 1000 mvt simZlavris 
atomuri eleqtrosadguri gamoyofs 200 kg-mde narCenebs 
weliwadSi. am ricxvis gamravlebiT msoflioSi moqmedi 
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atomuri eleqtrosadgurebis ricxvze miiReba 70 t 
narCenebi weliwadSi, 24300 weli naxevardaSlis periodiT. 
es imas niSnavs, rom adamianis janmrTelobisaTvis 
narCenebi saSiSi iqneba kidev naxevari milioni wlis 
ganmavlobaSi - 16 aTasi Taobis sicocxlis manZilze. 

1986 wlis 26 aprils, pirvel saaTsa da 23 wuTze 
moxda saSineli katastrofa Cernobilis atomur eleqt-
rosadgurze. ori mimdevrobiTi afeTqebis Sedegad 
daingra sadguris meoTxe blokis saxuravi: atmosferoSi 
gaifrqva daSlis produqtebi da didi raodenobiT uranis 
sawvavi. mZime nawilakebi daileqa uSualod aes-is 
siaxloves, xolo ufro msubuqi waiRo radioaqtiurma 
Rrubelma, romelmac male miaRwia dasavleT evropis 
qveynebs, atlantikas, axlo aRmosavleTsa da iaponias. 
belorusiis, ruseTis da ukrainis 4 mln-ze meti 
mcxovrebi dazaralda katastrofis SedegebiT. gansakuT-
rebiT dazaralda belorusiis respublika, romlis 
teritoriis meoTxedi dabinZurda radionuklidebiT. 

gasaxlebis zona ikavebs 450 aTas ha farTobs da 
moicavs ZiriTadad gomelisa da mogilevis olqebis 
teritoriebs. aq cxovrobs TiTqmis 2 mln adamiani, 
romlebic gazrdil kancerogenur da mutagenur safrTxes 
ganicdian. praqtikulad respublikis yvela mcxovrebs 
aqvs radiofobia, rac dabinZurebuli kvebis produqtebis 
miRebis gamo gazrdili safrTxis SegrZnebaSi gamoixa-
teba. 

aRsaniSnavia, rom xirosimaSi 20 kvt simZlavris 
atomuri bombis afeTqebisas gamofrqveuli iyo 740 gr 
radioaqtiuri nivTierebebi, maSin roca Cernobilis 
atomuri eleqtrosadguris afeTqebisas – 63 kg. zogierTi 
mecnieris azriT, aRniSnuli avariis dros gamofrqveuli 
radiaciis saerTo raodenoba eTanadeba atmosferoSi 
atomuri iaraRis yvela gamocdisas warmoqmnili 
radiaciis saerTo raodenobas. 

sakavSiro nebayoflobiTi organizaciis “Cernobilis” 
monacemebiT katastrofis Sedegebi ase gamoiyureba: 1990 
wlis 15 agvistosaTvis avariis da misi Sedegebis Sedegad 
gardaicvala 7090 adamianze meti, invalidad aRiarebulia 
30000 adamiani, am droisaTvis samedicino daxmarebas 
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mimarTa 132820 moqalaqem, maT Soris 26748 bavSvia, maTgan 
hospitalizebulia 5748 (1753 bavSvi), diagnozi - mwvave 
sxivuri daavadeba dausves 445 adamians (maT Soris 30 
bavSvia). ase Tu ise dazaralebulTa saerTo ricxvi 4 mln 
adamianze metia. 

saqarTvelos radiometruli qselis monacemebiT 1986 
wlis misis dasawyisSi haeris masebis garRvevam Savi 
zRvis sanapiros meSveobiT kavkasiaSi gamoiwvia 
radioaqtivobis fonis gadameteba q. baTumSi-500000-jer, 
kolxidis punqtebSi – 100000-jer, xolo afxazeTis 
punqtebSi – 500000-jer. 

unda aRiniSnos, rom Cernobilis katastrofa – 
uprecedento avariaa atomur energetikaSi, romelmac 
farTomasStabiani zemoqmedeba moaxdina garemoze da 
mosaxleobis janmrTelobaze. atomuri energetikis 
saerTaSoriso saagentos mier 1989 w SemuSavebuli Skalis 
mixedviT igi miekuTvneba umaRles me-7 dones. 

atomuri energetikis saerTaSoriso saagentos (aess) 
Skala Seicavs Svid dones: 

1. umniSvnelo SemTxvevebi aes-ze; 
2. saSualo simZimis SemTxvevebi; 
3. seriozuli SemTxvevebi; 
4. avariebi aes-is sazRvrebSi; 
5. avariebi riskiT garemosaTvis; 
6. mZime avariebi; 
7. globaluri avaria (katastrofa). 
SemTxveviTi ar aris, rom pirvel sams uwodeben 

SemTxvevebs (incidentebs), xolo ukanasknel oTxs – 
avariebs. saqme imaSia, rom mniSvnelovan safrTxes 
personalisa da mosaxleobis janmrTelobisaTvis, aseve 
garemosaTvis SeiZleba warmoadgendes mxolod is SemTx-
vevebi, romlebic ukanasknel oTx dones miekuTvnebian 

1979 wels avaria moxda aSS atomur eleqtrosadgurze 
“trimail-ailendi”, romlis Sedegad moxda reaqtoris 
aqtiuri zonis seriozuli dazianeba. miuxedavad amisa, 
radioaqtiuri produqtebis gamonatyorcni sadguris 
sazRvrebs iqiT umniSvnelo iyo, rac safuZvels iZleoda 
am avariis kvalificirebis “mxolod” 5 baliT. 

1989 wels espaneTis aes-ze “vandelos” gaCnda xanZari,  
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romelmac gamoiwvia sadguris usafrTxoebis sistemis 
dazianeba. Tumc aqtiuri zona ar iyo dazianebuli da 
radioaqtivobis gare gamotyorcna ar moxda, aseTi 
SemTxvevis riski SesamCnevad gaizarda da eqspertebma es 
incidenti miakuTvnes me-3 dones. 

ekologiuri, teqnologiuri da atomuri zedamxed-
velobis federaluri samsaxuris monacemebiT 2004 wlis 
pirveli cxra Tvis ganmavlobaSi ruseTis atomur 
eleqtrosadgurebze dafiqsirebul iyo 26 incidenti, 
romlebic eqspluataciis darRvevasTan iyo dakavSire-
buli. 2003 wels igive vadaSi moxda 46 sagangebo 
SemTxveva. arc erT incidents ar moyolia radioaqtiuri 
energiis gamoyofa.  

Tanamedrove pirobebSi aqtualobas iZens mcire 
atomuri eleqtrosadgurebis gamoyenebis problema, 
romelTa simZlavre iqneba 1-dan 150-mvt-mde. aseTi sadgurebi 
SeiZleba ganTavsdes uSualod dasaxlebis siaxloves. 
maTdami wayenebuli mTavari moTxovna ki unda iyos 
birTvuli usafrTxoeba. ruseTSi dagrovilia didi 
gamocdileba mcire gabarituli, magram sakmaod mZlavri 
da saimedo birTvuli danadgarebis damuSavebis da 
eqspluataciis gemebisaTvis. mcire aes-is reaqtori wyal 
– wyliania. misi birTvuli usafrTxoeba uzrunvelyofi-
lia aqtiuri zonis fizikuri TvisebebiT da Tboarinebis 
teqnologiuri sqemiT. reaqtori TviTregulirebadia, 
TboSemcvelis bunebrivi cirkulaciiT da aqtiuri zonis 
mcire TbodaZabulobiT. rac Seexeba mcire simZlavris 
atomur Tboeleqtrosadgurebs - es usafrTxo, saimedo da 
ekologiurad sufTa teqnologiebia. erT-erTi maTi 
Rirsebebidan – organuli sawvavis Canacvlebaa regionis 
balansSi. bilibinis atomurma Tboeleqtrocentralma 
ukve daamtkica, rom aseTi obieqtebi aTwleulebis 
manZilze SeiZleba gaxdnen eleqtruli da Tburi energiis 
saimedo wyaroebi. ruseTis atomuri energiis federa-
lurma saagentom daamtkica mcire simZlavris motivtive 
atomuri sadguris teqnikuri proeqti gemis teqnologiis 
bazaze ori reaqtoruli danadgariT. bortze gamomu-
Savebuli mTeli energia miewodeba momxmarebels napirze. 
motivtive energoblokis eleqtruli simZlavrea – 77 mvt, 
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gaTbierebis simZlavre – 84 gkal/sT. ruseTis samtkna-
rebel kompleqsebs mcire simZlavris motivtive atomuri 
sadguris bazaze gaaCniaT Sansi msoflio bazarze 
momgebiani seqtoris aTvisebis. motivtive aes-ebi SeiZleba 
mimzidveli aRmoCndes axlo aRmosavleTis, samxreT-
aRmosavleT aziis, afrikis, samxreT amerikis da indoeTis 
qveynebisaTvis, romlebic mtknari wylis deficits 
ganicdian. saqme imaSia, rom motivtive aes-is bazaze 
SeiZleba Seiqmnas wyalsamtknarebeli kompleqsi 160 aTasi 
m3 mtknari wylis mwarmoeblobiT dRe-RameSi.  

aRsaniSnavia, rom reaqtorebSi nel neitronebze 
“iwveba” miwis wiaRidan mopovebuli uranis 1% naklebi. 
danarCeni 99% midis nayarSi. 

uranis maragebi ki dedamiwis sferoSi SezRudulia. am 
problemis gadawyvetas daexmareba reaqtorebi swraf 
neitronebze. 

birTvul sawvavad SeiZleba gamoyenebul iqnas 
mxolod gayofadi izotopebi: isini iZlevian aramilevad 
jaWvur reaqcias. bunebaSi arsebobs mxolod erTi aseTi 
izotopi – uran-235, magram igi mopovebul uranSi 1% 
naklebia. danarCeni modis uran-238 wilad. Tu igi 
moTavsdeba “swraf” reaqtorSi, maSin is gardaiqmneba 
Cinebul nedleulad aseve gayofad, magram ukve 
xelovnuri izotopis – plutonium-239 warmoebisaTvis. 
amasTanave axali sawvavi “gamomuSavdeba” meti, vidre 
iwvis. saboloo jamSi, mopovebuli sawvavis gamoyenebis 
saerTo efeqturoba gaizrdeba 50-60-jer. 

momavalSi metad perspeqtiulia ekologiuri, 
usafrTxo da ekonomiuri reaqtorebi swraf neitronebze, 
sadac energetikul brunvaSi SeiZleba CaerTos didi 
raodenobiT gamozemuSavebuli iaraRis plutoniumi. mas 
iyenebdnen birTvuli muxtebis dasamzadeblad. msoflioSi 
dagrovilia ara naklebi 1000 t plutoniumi. misi 
naxevardaSlis periodi Seadgens mraval aseul wels, rac 
problemebTan aris dakavSirebuli, magram gadawyvetadia. 
iaponiam daamuSava birTvuli reaqtorebis tipebi, 
romlebSic SeiZleba plutoniumis meti raodenobac 
daiwvas. igi Seisyidis am usaSinles masalas. 
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SvedeTSi erT-erTi koncernis mier damuSavebulia 
“bunebiT uvnebeli” reaqtori, romelsac Seswevs unari 
gauZlos nebismieri siZlieris miwisZvras, xanZars, 
afeTqebas, wyaldidobas da sxva stiqiur movlenebs. amave 
koncernma daamuSava narCenebis izolirebis teqnologia, 
romlis usafrTxoeba garantirebulia 10000 wlamde. 

ekologiurad sufTa, usafrTxo da resursebiT 
praqtikulad SeuzRudavi energiis wyaroa marTvadi 
TermobirTvuli sinTezi. TermobirTvuli danadgarebisa-
Tvis “sawvavis” erT-erT ZiriTad komponents warmoadgens 
wyalSi arsebuli deiteriumi, romlis maragi dedamiwaze 
arasodes ar gaTavdeba. 

mecnierebi imedovnebdnen, rom Tu plazmis tempera-
turas miiyvandnen saWiro milion gradusebamde aRebul 
iqneboda is barieri, romlis iqiT atomebis birTvebi 
Sevidodnen bolos da bolos sanukvar reaqciaSi. magram 
naTeli gaxda, rom dedamiwis pirobebSi plazma unda 
gaxurdes 100 mln gradusamde raTa daiwyos reaqcia 
(mzeze is iwyeba ukve 20 mln gradusis dros). 

plazma – es nawilobriv an mTlianad daionebuli 
gazia. plazmis damuxtuli nawilakebi, gansakuTrebiT 
eleqtronebi, advilad jgufdebian eleqtruli velis 
SemTxveviTi rxevisas, aZliereben mas. plazmisaTvis 
damaxasiaTebel aseTi saxis koleqtiur urTierTqmedebas 
SeuZlia rogorc sasurvel, ise arasasurvel efeqtamde 
miyvana. es exeba maRaltemperaturul wyalbadis plazmas, 
momavali magnituri TermobirTvuli reaqtoris energiis 
wyaros. plazmis magnituri Termoizolaciis wyalobiT, es 
idea SemoTavazebul iqna andrei saxarovis mier, misi 
gaxurebisas iqmneba temperaturis vardna varskvlavie-
ridan plazmis gulSi iseTamde, romlis gaZleba SeuZlia 
reaqtoris konstruqciul elementebs.     

toroiduli kamera magnituri koWebiT (tokamak) – 
saxarovis ideis ganviTarebaa. 60-iani wlebis bolos 
kurCatovis institutSi SeZles kameraSi mieRwiaT maRali 
temperaturisaTvis – 10 mln gradusisaTvis, rac aTjer 
naklebia, vidre reaqtorisaTvisaa saWiro. amJamad es 
sistema gaxda mTavari maRaltemperaturuli plazmis 
SeswavlisaTvis mTel msoflioSi. yvelaze msxvil 
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tokamakebSi did britaneTsa da iaponiaSi Rebuloben 
plazmas reaqtorisaTvis aucilebeli siaxlovis paramet-
rebiT e.i. temperaturiT 100 mln gradusamde. dRes 
aranairi eWvi aRar arsebobs tokamakis plazmaSi 
marTvadi TermobirTvuli reaqciis ganxorcielebis, aseve 
ufro rTulisac, xraxnul sistemebSi, romlebSic agzneba 
plazmaSi ar moiTxovs megaamperuli masStabebis 
eleqtrul dens. tokamaki daedo safuZvlad saerTaSo-
riso TermobirTvul eqsperimentalur reaqtors “iter”. 
tokamakis plazmaSi minarevebis arsebobaa erT-erTi 
mizezi imisa, rom aqamde ver ganxorcielda marTvadi 
TermobirTvuli sinTezi. saerTaSoriso proeqtSi “iter” 
monawileoben evrokavSiri, iaponia, kanada, samxreT korea, 
CineTi, aseve aSS da ruseTi. igegmeba demonstraciuli  
TermobirTvuli reaqtoris Seqmna, romelic mowodebul 
iqneba gauxsnas gza principialurad axal energetikas 
amouwuravi resursebiT. uzarmazar resursebTan erTad 
(msoflios yvela energetikuli moTxovna SeiZleba 
dakmayofildes 135 t deiteriumiT weliwadSi, xolo 
TermobirTvuli sawvavis dedamiwis maragebi sakmarisia 10 
mln weli) TermobirTvuli energetika momxiblavia eko-
logiuri TvalsazrisiTac. upirveles yovlisa, Termobir-
Tvuli reaqtori atmosferoSi ar gamoyofs organul 
sawvavze momuSave eleqtrosadgurebisaTvis tipiur 
produqtebs, romlebic, kerZod, saTburis efeqts 
ganapirobeben. garemoze Tburi zemoqmedeba ar aris 
maRali wiaRiseul sawvavze momuSave Tanamedrove 
sadgurebTan da atomur eleqtrosadgurebTan SedarebiT. 
xolo sawvavis radioaqtiuri elementis – triTiumis 
gamonafrqvevi SeiZleba minimumamde iqnas dayvanili 
masalebisa da konstruqciis Sesabamisi SerCeviT. 
TermobirTvuli reaqtoris biologiuri saSiSroeba 
SesaZlebelia praqtikulad nulamde iqnas dayvanili, Tu 
sawvavad gamoyenebuli iqneba deiteriumi – helium-3 
narevi. garda amisa aseT reaqtorebSi Tanamedrove 
masalebis momsaxurebis vadebi iqneba 100 weli da meti, 
mqk SeiZleba gaizardos 80-90%-mde. am SemTxvevaSi ar 
iqneba radioaqtiuri narCenebis Camarxvis problema. 
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3. energiis aratradiciuli, ganaxlebadi 
wyaroebi 

 

kacobriobis moTxovnilebis uwyvetma zrdam energiaze, 
wiaRiseuli energoresursebis maragebis SezRudvam da 
maT gamoyenebasTan dakavSirebulma ekologiurma prob-
lemebma aucilebeli gaxada ekologiurad sufTa, ganax-
lebadi, an, rogorc maT kidev uwodeben, aratradiciuli 
energiis wyaroebis aTviseba-gamoyeneba. 

energiis alternatiuli wyaroebia – qari, mze, miqceva 
da moqceva, biomasa, dedamiwis geoTermuli energia, 
romelTa gamoyenebis problema ukanasknel periodSi 
gansakuTrebiT aqtualuria. 

energetikis ganaxlebadi seqtori daCqarebuli tempiT 
iwyebs ganviTarebas.  

ganaxlebadi energia faqtiurad aRiarebulia rogorc 
saTburis airebis Semcirebis da globaluri klimatis 
stabilizaciis saSualeba. miuxedavad amisa, mzisa da 
qaris energias aqvs seriozuli naklovaneba-droebiTi 
arastabiluroba, swored maSin, rodesac igi gansakuTre-
biT saWiroa. amdenad aucilebelia energiis Senaxvis 
sistemebi, raTa misi moxmareba nebismier dros iyos SesaZ-
lebeli, magram aseTi sistemebis Seqmnis ekonomikurad 
momwifebuli teqnologia jer ar arsebobs. 

2007 wels msoflioSi warmoebulia 240 gvt sufTa 
energia.  

 
3.1. mzis energia 

 
mze – amouwuravi energiis wyaro – yovelwamierad 

dedamiwas awvdis 80 trilion kvt energias, ramodenime 
aTasjer mets, vidre mTeli msoflios eleqtrosadgurebi 
erTad. 

amJamad mzis energias iyeneben zogierT qveyanaSi 
ZiriTadad gaTbobisaTvis, energiis warmoebisaTvis ki 
umniSvnelo masStabiT. swrafi tempebiT izrdeba mzis 
Tburi energetika: saxuravebze dayenebuli mzis koleqto-
rebi uzrunvelyofen dRes cxeli wyliT 50 mln 
mobinadreze mets, 80%-ze meti ganTavsebulia CineTSi. 
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axali perspeqtiuli proeqtebi am sferoSi realizdeba 
espaneTsa da aSS. 1983 wlis TebervalSi amerikulma 
firmam `arka solari~ eqsploataciaSi gauSva msoflioSi 
pirveli mzis eleqtrosadguri simZlavriT 1 mvt. aseTi 
eleqtrosadgurebis ageba ZviradRirebuli siamovnebaa. 
mzis eleqtrosadguris ageba, romelsac SeeZleba 10 aTasi 
sayofacxovrebo momxmareblis uzrunvelyofa (daaxloebiT 
10 mvt simZlavre) 190 mln dolari eRireba. es oTxjer 
metia, vidre myar sawvavze momuSave Tboeleqtrosadguris 
agebis danaxarjebi da Sesabamisad samjer ufro Zviria, 
vidre hidroeleqtrosadguris da atomuri eleqtrosadgu-
ris mSenebloba. miuxedavas amisa specialistebi darwmune-
bulebi arian, rom mzis energiis gamoyenebis teqnolo-
giebis ganviTarebasTan erTad misi Rirebuleba mniSvne-
lovnad Semcirdeba. 

italiis samxreTSi, q. serreSi muSaobs msoflioSi 
yvelaze didi mzis eleqtrosadguri. misi batareebi 
ganlagebulia 7 ha farTobze, is mTlianad avtomatizi-
rebulia, sadguris Rirebuleba daaxloebiT 26 mln 
dolaria. yovelwliurad es eleqtrosadguri gamoimuSa-
vebs 5 mln kvt eleqtroenergias, rac sakmarisia 3 aTasi 
ojaxis uzrunveluyofisaTvis. 

daaxloebiT 10 welia muSaobs 10 mvt simZlavris mzis 
eleqtrosadguri `soliar-2~, romelic agebulia udabno 
moxaveSi amerikis StatSi niu-meqsiko. mzis gamosxivebis 
mimRebebs warmoadgens 1900 sarke, TiToeuli 50 m2 farTiT, 
romelTa orientacia regulirdeba kompiuteruli sistemiT. 
sarkeebi mzis sxivebs mimarTaven sufris marilis koncen-
trirebuli xsnariT Sevsebuli 100 metriani koSkisaken da 
aTboben mas 5600C-mde. es siTbo miewodeba wylis 
gasaTbobad da orTqlis miRebisaTvis, romelic abrunebs 
eleqtrogeneratorTan SeerTebuli turbinis frTebs. 
mzis eleqtrosadguri iZleva komerciul energias. 

mzis energia ufasoa, magram misgan eleqtroenergiis 
miReba rogorc zemoT aRiniSna arc ise iafia. aqedan 
gamomdinare, specialistebi SeuCereblad miiswrafian, raTa 
daxvewon mzis elementebi. am mimarTulebiT axali rekordi 
ekuTvnis kompania. `boing~-is progresuli teqnologiebis 
centrs. iq Seqmnili mzis elementi masze moxvedrili 
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mzis sxivis 37% gardaqmnis eleqtroenergiad. iaponeli 
mecnierebi iaponiaSi muSaoben siliciumis gamoyenebiT 
galvanuri elementebis daxvewaze. Tu standartuli mzis 
elementis sisqe Semcirdeba 100-jer, mis dasamzadeblad 
saWiro iqneba bevrad naklebi masala, rac maRalefeqtu-
robis da ekonomiurobis ganmsazRvreli faqtori gaxdeba. 

ruseTis mecnierebaTa akademiis a.f. iofes sax. 
fizikur-teqnikur institutSi Seqmnilia axali fotoele-
menti, romlis sinaTlemgrZnobiare zedapiri mzis sxivebis 
moqmedebiT awarmoebs eleqtrul dens rekorduli mqk – 
25-27%, Tburi sadgurebis maCveneblebTan SedarebiT. 
avtorebma SesZles SeeqmnaT `fenovani~ naxevargamtarebis 
gansakuTrebuli saxe galiumis arsenidis safuZvelze 
aluminis arsenidTan. am mizniT laboratoriaSi damuSa-
vebuli iyo araCveulebrivad daxvewili teqnologiebi, 
romlebic saSualebas iZleoda SeetanaT aucilebeli 
minarevebi naxevarmikronamde sisqis fenaSi. 

gasul  wels  niu-iorkis  mermac  ganacxada, rom 2030 
wlisaTvis planetis umsxvilesi megapolisebidan erTs 
gadaaqcevs `mzis qalaqad~, mesamediT Semcirdeba tradi-
ciuli energomatareblebis moxmareba. klimatis cvlilebis 
problemebisadmi miZRvnil saerTaSoriso konferenciaze 
gamosvlisas man aRniSna, rom qalaqi Seudga 20 welze 
gaTvlili gegmis realizacias, romelic iTvaliswinebs 
energiis gamomuSavebas mzis generatorebis daxmarebiT, 
romlebsac daayeneben qalaqis sakuTrebaSi arsebul 
yvela saxlze. es xels Seuwyobs qalaqis saTburis airis 
Semcirebas 10 mlm m3-iT weliwadSi, miuxedavad mosax-
leobis prognozirebuli zrdis da samuSao adgilebis 
ricxvis 750 aTasiT gazrdisa 20 wlis manZilze. 

avstraliaSi gamonabolqvis Semcirebis imedad mzad 
arian Cveulebrivi saxlebidan gadavidnen minisaze, 
romlebic specialistebis prognoziT gamoCndeba ukve 
xuTi wlis Semdeg. kedlebi-fanjrebi, dafaruli titanis 
dioqsidis Semcveli specialuri saRebaviT, STanTqaven 
mzis gamosxivebas daicaven ra Siga sadgoms gadaxure-
bisagan sicxeSi da gaaTboben maT wlis civ periodSi. 

saqarTvelos geografiuli mdebareobidan gamomdinare 
mzis gamosxiveba xangrZlivi da sakmaod efeqturia, 
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qveynis umetes raionebSi mzis naTebis wliuri xangrZ-
livoba meryeobs 250-dan 280 dRemde, rac dRis xangrZ-
livobis mixedviT Seadgens daaxloebiT 1900-2200 saaTs. 
mzis energiis sruli wliuri potenciali saqarTveloSi 
Sefasebulia 108 mvt-is doneze, rac wliurad 34 mlrd t 
pirobiTi saTbobis eqvivalenturia. aRsaniSnavia, rom 
aRmosavleT saqarTvelo gacilebiT ufro mziania, vidre 
dasavleTi. 

mzis energiis naxevargamtaruli fotogardamqmnelebis 
farTod gamoyeneba Tavisi specifikiT mniSvnelovani da 
perspeqtiulia saqarTvelosaTvis, rac ganpirobebulia 
qveynis mdgomareobiT. saqarTvelos pirobebSi mTagorian 
adgilebSi mdebare Znelad misasvleli da mcired dasax-
lebuli soflebisaTvis optimalur variants warmoadgens 
mzis energiis naxevargamtaruli fotogardamqmnelebi. 

mzis fotoeleqtruli danadgarebi ukve damontaJebu-
lia zogierT obieqtze da kerZo momxmarebelTan; am 
dargis ganviTareba xels Seuwyobs saqarTveloSi arse-
buli naxevargamtaruli masalebis gamoyenebis sferos 
gafarToebas da maTi warmoebis ganviTarebas. mizanSewo-
nilia saqarTveloSi mzis fotoeleqtruli gardamqmne-
lebis (`mzis batareebis~) gamoyenebis ganviTareba ganxor-
cieldes qveyanaSi arsebuli samecniero-teqnologiuri da 
samrewvelo kompleqsuri programebis farglebSi, etapob-
rivad. 

qarTveli mecnierebis mier damuSavebulia mzis 
energiis koncentratori da mzis batarea (galiumis 
arsenidis safuZvelze) miwiszeda da kosmiuri gamoyene-
bisTvis. mzis batareis maxasiaTeblebis gaumjobeseba 
dakavSirebulia sruliad axali tipis mzis energiis kon-
centratoris da galiumis arsenidiani teqnologiis gamo-
yenebasTan. axali tipis mzis energiis koncentratoris 
mniSvnelovani upiratesoba arsebulTan SedarebiT mdgo-
mareobs SemdegSi: mzis energiis koncentraciis maRali 
xarisxi da fotogardamqmnelis myar xsnarebze – A3B5 
damzadebis teqnologia – es aris kaskaduri fotoeleqt-
rogardamqmnelis proeqtirebis da damzadebis SesaZleb-
loba. fotogardamqmnelis (galiumis arsenidis safuZvelze) 
damzadebul mzis batareas aqvs mniSvnelovnad maRali mqk 
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(24%), vidre dResdReobiT arsebul saukeTeso siliciumis 
fotoeleqtrogardamqmnelis modelebs. 

saqarTvelos teritoriaze mzis wliuri jamuri 
radiacia regionebis mixedviT meryeobs 1250-1800 kvt.sT/kv.m 
diapazonSi, xolo mzis saSualo radiacia utoldeba 4,2 
kvt.sT/km.m dReSi. mzis Tburi koleqtorebis potenciur 
momxmareblad unda miviCnioT mosaxleoba, romelic 
amJamad moixmars ZiriTadad eleqtroenergias cxeli 
wylis misaRebad. weliwadSi erTi ojaxis mier moxma-
rebuli eleqtroenergia cxeli wylis misaRebad Seadgens 
2500-3000 kvt.sT-s. TiToeuli ojaxisaTvis 4 kv.m. farTis 
mzis koleqtoris saSualebiT dReSi miiReba 240 litri 
cxeli wyali, rac akmayofilebs mis mTlian moTxovnas 
wlis 9 Tvis ganmavlobaSi, xolo nawilobriv zamTris 
TveebSi. mzis energiaze momuSave wylis gamacxeleblis 
gamoyeneba denze momuSave boilerTan SedarebiT, momxma-
rebels saSualebas aZlevs dazogos 3200 kvt.sT 
eleqtroenergia weliwadSi. 

mzis wyalgamaTbobelis mier weliwadSi eleqtroener-

giaze dazogili Tanxis raodenoba Seadgens 3200×0,06=192 
aSS dolars. Tu gaviTvaliswinebT, rom aseTi wyal-
gamaTbobeblebis eqspluataciis vada 20 weli da metia, 
maSin dazogili Tanxis raodenoba Seadgens 3840 aSS 
dolars, xolo amave periodSi daizogeba 64000 kvt. sT 
eleqtroenergia. 

mzis energiaze momuSave wylis gamacxelebeli sistemis 
gamoyenebis praqtikam daadastura, rom igi konkurencias 
uwevs eleqtroqvabs, im SemTxvevaSi Tu moxmarebuli 
eleqtroenergiis safasuris gadaxda srulad moxdeba. 

amrigad, Teoriuli gaTvlebiT saqarTvelos energo-
sistemaSi eleqtroenergiis moxmarebis Canacvleba mzis 
energiiT SesaZlebelia 252 mln kvt.sT odenobiT weliwadSi 
grZelvadiani (10 weli) prognozuli programis meSveobiT.  

mzis energiis saSualebiT cxelwyalmomaragebis siste-
mebis danergva SesaZlebelia sastumroebsa da restor-
nebSi, Tavdacvis saministrosa da sasazRvro jarebSi, 
agreTve mrewvelobaSi – puris qarxnebSi, Rvinis warmoe-
baSi, rZis kombinatebSi, xilis gadamamuSavebel da sxva 
sawarmoebSi. 
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3.2. qaris energia 
    

qari erTi SexedviT ganaxlebadi energiis yvelaze 
xelmisawvdom wyarod iTvleba. mzisgan gansxvavebiT mas 
SeuZlia `imuSaos~ zamTarSi da zafxulSi, dRisiT da 
RamiT, CrdiloeTiT da samxreTiT. magram qari – es aris 
gafantuli energoresursi. bunebam ar Seqmna qaris 
`wiaRiseuli~. qaris energia praqtikulad yovelTvis 
`gabneulia~ Zalian did teritoriebze. qaris ZiriTadi 
parametrebia – siCqare da mimarTuleba, romlebic swrafad    
da moulodnelad icvleba, ris gamoc mzesTan SedarebiT 
nakleb `saimedoa~. amrigad qaris energiis gamoyenebisas 
or problemas SeiZleba wavawydeT, pirvel rigSi – es 
aris qaris kinetikuri energiis `daWera~, xolo meore 
ufro mniSvnelovani – Tanabarzomierebis da qaris nakadis 
mudmivobis miiRwevaa. jerjerobiT – meore problemis 
gadawyveta gaZnelebulia. mimdinareobs intensiuri muSaoba 
axali meqanizmebis Sesaqmnelad, romlebic qaris energias 
gardaqmnis eleqtroenergiad. 

jer kidev XIX saukunis 90-ian wlebSi pirveli qaris 
eleqtrogeneratorebi SemuSavebuli iyo daniaSi, xolo 
ukve 1910 wlisaTvis am qveyanaSi agebul iqna ramodenime 
aseuli mcire danadgari. kidev ramdenime wlis Semdeg 
daniis mrewvelobam miiRo qaris generatorebisagan 
misTvis saWiro eleqtroenergiis meoTxedi. maTma saerTo 
simZlavrem Seadgina 150-200 mvt. 

XX saukunis dasawyisSi ruseTSi iyo 250 aTasi 
glexuri qaris wisqvili 1 mln kvt-mde simZlavriT. isini 
adgilze fqvavdnen 2,5 mlrd fuT marcleuls Sors 
gadazidvis gareSe. samwuxarod bunebriv resursebTan 
daufiqrebeli damokidebulebis gamo, gasuli saukunis 40-
ian wlebSi yofili ssrk-is teritoriaze daangries qarisa 
da wylis Zravebis ZiriTadi nawili, xolo 50-iani wlebisa-
Tvis isini saerTod gaqrnen, rogorc `CamorCenili teqnika~. 

wamyvani evropuli kompaniebi seriulad uSveben 600, 
850, 1800 da 2000 kvt simZlavris qaris Zravebs. energo-
qselSi muSaobisaTvis. marto daniis firmam `Vestas Danish 
Wind Technology~ 1980 wlis dasawyisidan mTeli msoflioSi 
daayena 11 aTasamde qaris eleqtrosadguri. ramodenime 
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wlis ukan gamoCnda megavatiani simZlavris qaris 
danadgarebi 90 m da meti frTaTaSorisi ganiT. firma 
`boing~-is prognozebiT mimdinare aTwleulSi Seiqmneba 7 
mvt simZlavris qaris agregatebi (dRes maTgan yvelaze 
didi orjer `sustia~). 2010 wlisaTvis aSS igegmeba qaris 
danadgarebis simZlavris 80 aTas mvt-mde miyvana (saerTo 
simZlavris 5%-mde), xolo daniaSi aratradiciuli 
ganaxlebadi wyaroebis, maT Soris qaris energetikis, 
xarjze ganzraxulia 20%-mde energiis miReba. 

msoflioSi farTod gavrcelebulia ori tipis qaris 
Zravebi: frTiani da karuseluri. gvxvdeba kidev doluri 
da zogierTi sxva originaluri konstruqciis. 

qaris Zrava garemos ar abinZurebs, magram Zalian 
xmauriani da uzarmazari zomebisa. adamianis yuriT 
miRebuli xmauris garda qaris eleqtrosadgurebis 
irgvliv warmoiSveba 6-7 gc sixSiris saSiSi infrabgera, 
romelic iwvevs vibracias. mis gamo JRrialebs fanjrebSi 
minebi da WurWeli Taroebze. garda amisa qaris 
eleqtrosadgurebs SeuZliaT gaarTulon telegadaceme-
bis miReba. qaris eleqtrosadgurebis muSaobasTan dakav-
Sirebuli problemebi warmatebiT gadawyda dasavleTSi 
jer kidev 1990-iani wlebis SuaSi. qaris agregatebisaTvis 
frTebis gamoSveba aiTvises aerokosmosuri dargis 
liderma –koncernma HACA da TviTmfrinavebis erT-erTma 
wamyvanma mwarmoebelma – firma `boing~-ma. konstruqtorebma 
moaxerxes xmaurisa da vibraciis donis Semcireba qaris 
Tvalis brunvis siCqaris SerCeviTa da frTebis profilis 
gaumjobesebiT. napovn iqna qaris eleqtro-sadgurebis kidev 
erT naklTan brZolis xerxi: imisaTvis raTa mbrunavi 
frTebis qveS ar moyvnen frinvelebi, qaris Tvlebi 
Semoifargla baduri garsacmiT. eleqtroenergiis didi 
raodenobiT misaRebad saWiroa miwis uzarmazari farTobi. 
Zlier qarian adgilebSi isini Zalian kargad muSaoben. 

msoflios 70 qveyanaze meti iyenebs qars eleqtro-
energiis sawarmoeblad, ganviTarebadi qveynebis CaTvliT. 
marto 2007 wels msoflioSi eqsploataciaSi Sevida 21 
gvt axali simZlavreebi, 2008 wlis bolosaTvis ki 95 gvt.  

1995 wels indoeTSi daiwyes qaris daxmarebiT energiis 
gamomuSavebis programis realizacia. qaris eleqtrosad-
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gurebis simZlavre evrokavSirSi Seadgens 2534 mvt, aqedan 
1000 mvt gamomuSavdeba germaniaSi. amJamad qaris energe-
tikam udides ganviTarebas miaRwia germaniaSi, inglisSi, 
holandiaSi, daniaSi, aSS (marto kaliforniaSi 15 aTasi 
qaris Zravaa). ukanaskneli 15 wlis manZilze msoflioSi 
agebulia 100 aTasze meti qaris danadgari jamuri 
simZlavriT 70000 mvt. axlaxan qaris eleqtroenergiis 
miRebis procesSi CaerTo samxreT afrika, irani da meqsika. 

qaris energiis saSualebiT SesaZlebelia dedamiwis 
yvelaze Soreuli kuTxeebis eleqtroficireba. magaliTad,   
gvadelupes kunZul deziratis 1600 mcxovrebi sargeblobs 
eleqtruli energiiT, romelsac gamoimuSavebs qaris 20 
generatori. 

saqarTvelos  teritoriaze  qaris  saSualo  wliuri 
siCqare meryeobs 0,5-0,9 m/wm-is farglebSi. qaris ener-
getikuli bunebrivi potencialis mixedviT amJamad 
saqarTvelos teritoria daraionebulia oTx zonad:  

− yvelaze maRali siCqareebis zona – qedebis Ria gasasv-
lelebi da Txemebi. aseTi zonebia samxreT saqarTvelos 
mTianeTi, kaxaberis vake da kolxeTis dablobis centra-
luri nawili. am zonaSi samuSao periodis xangrZli-
voba 5000 sT metia weliwadSi. 

− dabalsiCqariani da nawilobriv maRalsiCqariani qaris 
energetikuli danadgarebis (qed) efeqtiani eqspluata-
ciis zona – mtkvris xeoba mcxeTidan rusTavamde, 
javaxeTis samxreTi nawili, Savi zRvis sanapiro zoli 
foTidan kaxaberis vakemde; am zonaSi samuSao periodis 
xangrZlivoba Seadgens weliwadSi 4500-5000 sT. 

− dabalsiCqariani qedebis efeqtiani eqspluataciis zona 
– gagris qedi, kolxeTis dablobi da aRmosavleT 
saqarTvelos dablobebi. 

− dabalsiCqariani qedebis SezRuduli gamoyenebis zona – 
ioris zegani da sionis wyalsacavi. 
saqarTveloSi arsebobs yvela winapiroba qaris ener-

getikis ganviTarebisaTvis. samecniero-sawarmoo centrma 
`qarenergom~ Caatara ramdenime perspeqtiuli zonis 
sruli orografiuli Seswavla, ris safuZvelzec gamo-
yofilia sami yvelaze xelsayrelia raioni: 
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1) lixis qedze ganlagebuli mTa-sabueTis meteosad-
guris Semogareni;  

2) foTis navsadguris akvatoria; 
3) md. Woroxis riye, sadac kapandibis meteosadguri 

mdebareobs. 
gamovlenilia moednebi, sadac SesaZlebelia qaris 

efeqturi eleqtrosadgurebis aSeneba.  
qvemoT moyvanil cxrilSi 7 mocemulia am eleqtro-

sadgurebis ZiriTadi maxasiaTeblebi. 
kompania `qarenergos~ mier damuSavebulia saqarTvelos 

qaris energetikuli kadastri. amisaTvis qveynis perspeq-
tiul raionebSi Catarda qaris reJimis dawvrilebiTi 
Seswavla, rogorc arsebuli meteomonacemebis gamoyene-
biT, aseve eqspresgazomvebis Catarebis gziT maRlivi 
meteoanZebis gamoyenebiT. dReisaTvis aseTi anZebi damon-
taJebulia samgorze, foTis maxloblad da mdinare 
WoroxTan. miRebuli informacia statistikurad muSavdeba 
SeZenili da `qarenergos~ mier Seqmnili programebis 
saSualebiT. dagegmilia kidev 8 aseTi anZis damontaJeba. 
amgvarad, saqarTvelos mTeli teritoria moculi iqneba 
am gazomvebiT. 

cxrili 7 
qaris eleqtrosadgurebis  ZiriTadi maCveneblebi 

# adgilmdebareoba 
simZlavre 

mvt 
energiis wliuri 
gamomuSaveba mln 

kvt. sT 
1 
2 
3 
4 
5 
6 
7 
8 
9 

fiTi 
Woroxi 
quTaisi 
mTa-sabueTi I 
mTa-sabueTi II 
xaSuri-gori 
faravani 
samgori 
rusTavi 

90 
90 
150 
100 
600 
200 
120 
150 
60 

110 
100 
110 
400 
2000 
500 
110 
130 
130 

 jami: 1200 3500 

 

qaris energetikuli kadastri warmoadgens qaris ener-
getikis mecnierul bazas, romlis safuZvelze, pirvel 
rigSi, Sefasda saqarTveloSi qaris energiis resursi da, 
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meorec, kadastrSi moTavsebuli monacemebis safuZvelze 
damuSavda qaris eleqtrosadgurebis biznes-gegmebi, rac 
saqarTveloSi qaris energetikaSi saWiro investiciebis 
mozidvis safuZvels warmoadgens. 

 

3.3. geoTermuli energia 

 
dedamiwis wiaRis siTbos gamoyeneba metad perspeq-

tiulia garemos dacvis TvalsazrisiT. geoTermuli 
energiis wyaroebi SeiZleba iyos ori tipis. pirveli 
orTqlwyliani, romlebSic miwis qveS Tavmoyrilia cxeli 
wylis an orTqlis maragebi. isini damaxasiaTebelia 
aqtiuri vulkanuri moqmedebis raionebisaTvis (kamCatka, 
kuriliis kunZulebi, iaponiis arqipelagis kunZulebi). 
amJamad aseTi wyaroebia aTvisebuli. geoTermuli resur-
sebis meore tipi dakavSirebulia mSrali qanebis siTbos-
Tan. principSi dedamiwaze isini Zalian bevria da roca 
laparakia imaze, rom ruseTi flobs geoTermuli energiis 
did maragebs, mxedvelobaSia ara marto geoTermuli 
sabadoebi, aramed geoTermuli wyaroebic. ukanasknel 
wlebSi ruseTis teritoriaze geologebma aRmoaCines 50-
ze meti miwisqveSa cxeli auzi. 

vulkanuri wyaroebis Tburi energia gamoiyeneba 62 
qveyanaSi. geoTermuli energia farTo masStabebiT 
gamoiyeneba aSS, meqsikasa da filipinebze. geoTermuli 
energiis wili filipinebis energetikaSi – 19%, meqsikis – 
4%, aSS (`pirdapiri~ gaTbobisaTvis gamoyenebis CaTvliT, 
e.i. eleqtrul energiad gadamuSavebis gareSe) – daaxloe-
biT 1%. yvela geoTermuli eleqtrosadguris jamuri 
simZlavre aSS-Si 2 mln kvt aRemateba. geoTermuli 
energia siTboTi uzrunvelyofs islandiis dedaqalaqs – 
reikiaviks, sadac praqtikulad yvela saxlSi gaTbobis 
sistemebia. ukve 1943 wels iq iyo gaburRuli 32 WaburRili 

440-dan 2400 m-mde, romlebidanac zedapirze amodis 60°-dan 
130°C-mde temperaturis wyali, aqedan 9 WaburRili dRemde 
moqmedebs. ruseTSi, kamCatkaze moqmedebs geoTermuli 
eleqtrosadguri simZlavriT 11 mvt da Sendeba kidev erT 
200 mvt simZlavris. dRes msoflioSi moqmedebs 233 
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geoTermuli eleqtrosadguri jamuri simZlavriT 5136 
mvt, Sendeba kidev 117 geoTesi 2017 mvt simZlavriT. 

geoTermuli energia ZiriTadad dabalpotencialuria 
anu WaburRilidan gamosuli wylis da orTqlis tempe-
ratura maRali ar aris, rac arsebiTad aisaxeba aseTi 
energiis gamoyenebaze. eleqtroenergiis warmoebisaTvis 
ekonomiurad mizanSewonilia Tbomatareblis temperatura 

aranakleb 150°C, am SemTxvevaSi is miemarTeba uSualod 
turbinaze. 

energiis sxva pirveladi wyaroebisagan gansxvavebiT, 
geoTermuli energiis matareblebis transportireba SeuZ-
lebelia ramodenime kilometrze met manZilze. amitom 
dedamiwis siTbo-energiis tipiuri lokaluri wyaroa. 
Termuli wylebis gamoyenebis masStabebi Tbomomaragebi-
saTvis ufro farToa, vidre eleqtroenergiis warmoebisa-
Tvis. 

Zalian xSirad eqspertebi saubroben dedamiwis gavar-
varebuli gulis gamoyenebaze. qveda reinis raionSi 
Catarda eqsperimenti. gamoavlines ori WaburRili siRrmiT 
3,5 km, erTmaneTTan SeerTebuli bzariT miwisqveSa 
gruntSi. mkvlevarebma erT-erT maTganSi didi wneviT 
Catumbes wyali, meoredan wyali amotumbes. wylis tem-

peraturam iq 135°C miaRwia. eqspertTa gaTvlebiT siRrmis 

yoveli 100 metriT gazrdisas temperatura 6°C-iT iwevs. 
mecnierebi varaudoben, rom ukve axali saukunis pirvel 
aTwleulSi magma adamianisaTvis gaxdeba axali, metad 
mniSvnelovani energoresursi. 

saqarTvelos teritoriis hidrogeologiuri Seswavlis 
Tanamedrove etapze qveynis Termuli wylebis saerTo 
prognozuli maragi Seadgens 250 mln kub. m weliwadSi, 

wylis temperaturiT 50-110°C. dReisaTvis aRricxulia 30-

110°C temperaturis mqone wylis 300-mde gamosavali, 
romelTa jamuri debiti Seadgens 200 aTas kub. m dRe-
RameSi. moqmedi geoTermuli burRilebi jamurad iZleva 

80 aTas kub.m. 50-110°C temperaturis wyals dRe-RameSi, rac 
eqvivalenturia 50000 t pirobiTi saTbobisa. rac Seexeba 

dRe-Ra,ur saprognozo resursebs 50-100°C temperaturis 
mqone wylebisaTvis, igi Sefasebulia rogorc 0,45 mln. 
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kub.m, rac wliurad 1,5-2,0 mln t pirobiTi saTbobis eqvi-
valenturia. 

saqarTvelos geoTermuli wylebis maragis 70% 
dasavleT saqarTveloSia (zugdidi-caiSis sabado, qvalonis  
sabado, wyaltubo), geoTermuli wylebis gamoyenebiT 
SesaZlebelia mniSvnelovani efeqtis miRweva komunaluri 
seqtoris, mrewvelobisa da soflis meurneobis Tbomoma-
ragebaSi, rac saSualebas iZleva daizogos am dargebSi 
gamoyenebuli eleqtroenergiis mniSvnelovani nawili. 

saqarTveloSi geoTermuli wylebis energiis gamoye-
nebas TbomomaragebisaTvis sxva energia-SemcvelebTan 
SedarebiT rigi upiratesoba gaaCnia. pirvel rigSi esaa 
misi praqtikulad SeuzRudavi resursebi, Tanac maTi 
ZiriTadi nawili qveynis mWidrod dasaxlebul raionebSia 
ganlagebuli da gamoyenebisaTvis metad xelsayrelia. 
garda amisa, aRsaniSnavia kapitaldabandebaTa SedarebiTi 
simcire am mimarTulebiT, geoTermuli resursebis aTvise-
bisaTvis saWiro kuTri kapitaluri danaxarjebi 2-2,5-jer 
naklebia tradiciul sistemebTan SedarebiT. geoTermuli 
sistemebis teqnologiuri procesebis sruli avtomati-
zacia ar aris rTuli, rac mniSvnelovnad amcirebs 
saeqspluatacio danaxarjebs. Tu geoTermuli sistema 
muSaobs Caketili cikliT, anu Tu gamomuSavebuli wyali 
ukan Caitumbeba, maSin gvaqvs ekologiurad sruliad sufTa, 
unarCeno da WeSmaritad ganaxlebadi energiis wyaro. 
Tanac es wyaro, mzisa da qaris energiebisagan gansxva-
vebiT stabilurad muSaobs mTeli wlis ganmavlobaSi. 

gasuli saukunis 80-ian wlebSi geoTermuli wylebis 
gamoyenebis struqtura saqarTveloSi Semdegnairad gamoi-
yureboda: soflis meurneoba – 50%, komunaluri gaTboba 
da cxel-wyalmomarageba – 25%, mrewveloba – 17%, bal-
neologia – 8%. Termuli wylebis amoRebis done bolo 
wlebSi sagrZnoblad Semcirda. Tu 1985 wels mopovebul 
iqna 21 mln kub.m, 1991 wels es maCvenebeli davida 8,1 mln 
kub.m-mde. dReisaTvis moqmedi WaburRilebis gamoyenebis 
done ar aRemateba 30%-s, danarCeni wyali uqmad iRvreba 
da abinZurebs mimdebare teritoriebs. 

geoTermuli sabadoebis umniSvnelovanes Tavisebure-
bas maTi individualuroba warmoadgens. es gamoixateba 
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sabadoze arsebul konkretul hidrogeologiur da 
geoTermul pirobebSi, mopovebuli Termuli wylis qimiur 
SemadgenlobaSi, mis Tboteqnikur parametrebSi da a.S. 
amitom yvela konkretuli obieqtis efeqturi aTvisebi-
saTvis aucilebelia aseve sruliad konkretuli 
sainJinro- teqnologiuri RonisZiebebis gatareba, rasac 
yvela obieqtze mivyavarT individualur proeqtebamde. 

zemoaRniSnulidan gamomdinare, Tbomomaragebis es 
dargi saWiroebs saswrafo da gadaudebel yuradRebas, 
radganac mas SeuZlia sakmao wvlili Seitanos energe-
tikuli krizisis SerbilebaSi. gaTbobis sistemaSi misi 
gamoyeneba dazogavs didi raodenobiT eleqtroenergias 
da bunebriv gazs sayofacxovrebo – komunalur seqtorSi. 
 

 
3.4. moqcevis energia 

 
energiis ekologiurad sufTa wyaroebia moqcevis 

eleqtrosadgurebi (mes). udidesi energias flobs zRvis 
moqceva da miqceva. mxolod ruseTis evropul nawilSi 
moqcevisagan SeiZleba miRebul iqnas 40 mlrd kvt.sT  
eleqtroenergia weliwadSi. Tanamedrove energetikisaTvis 
Zalian mniSvnelovania, rom moqcevis energiis saSualo-
Tviuri sidide wlis nebismier periodSi ucvleli rCeba 
da ar aris damokidebuli mis wylianobaze mdinareTa 
energiisagan gansxvavebiT, romelic mniSvnelovan sezonur 
da mravalwlian cvalebadobas ganicdis. 

zRvis moqcevis energiis gamoyenebis idea, moqcevis 
eleqtrosadgurebis proeqtebi, ormxrivi moqmedebis 
moqcevis eleqtrosadgurebi da maTi mSeneblobis tivtiva 
xerxi SeTavazebul iqna sabWoTa mecnierebis mier 35 
welze meti xnis ukan. isini saSualebas iZlevian moqcevis 
energia gamoyenebul iqnas moqceva-miqcevis bunebrivi 
ciklis SenarCunebiT, ekosistemebis darRvevis gareSe, 
SedarebiT mcire danaxarjebiT. iTvleba, rom minimaluri 
piroba efeqturi mes mSeneblobisaTvis unda iyos moqce-
vasa da miqcevas Soris cvlilebaTa sxvaoba 5 m-Si. xme-
leTze Rrmad Sedinebul Ria zRvebSi, iseTebSi rogoricaa 
baltiis, Savi, azovis moqcevebi umniSvneloa. msiflioSi 
praqtikulad sul 25-mde wertili arsebobs sadac 
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SeiZleba aSendes msxvili moqcevis eleqtrosadguri. erT-
erTi pirveli moqcevis eleqtrosadguri 320 mvt 
simZlavris agebul iqna safrangeTSi 1968 wels mdinare 
ransis SesarTavSi. igi daaxloebiT 2,5-jer ufro Zviri 
dajda aseTive simZlavris samdinaro sadgurebTan Seda-
rebiT, magram xarji male daifara da dResac sadguri 
Seuferxeblad muSaobs. igi ar saWiroebs damatebiT 
energias, iSviaTad gamodis mwyobridan  da ekologiurad 
sufTaa. yofil sabWoTa kavSirSi pirveli aseTi sadguri 
aSenda aseve 1968 wels `kislaia~ ubeSi. sadguri aqamde 
damakmayofilebel mdgomareobaSia da arqtikis raionSi 
yvelaze xangamZle nagebobad iTvleba. misi simZlavre 
didi ar aris – 400 kvt. ukve mis Semdeg aSenda msoflioSi 
yvelaze didi moqcevis eleqtrosadguri annapolisSi 
(kanada) – 20 aTasi kvt da 7 mes CineTSi jamuri 
simZlavriT 20 aTasi kvt. 

1998 wels britanulma kompaniam `ai-Ti-pauer~ miiRo 
evrokavSiris dafinanseba 1,1 mln dolaris odenobiT mes-
is mSeneblobisaTvis. eqspertebis SefasebiT, moqcevis 
dinebebs didi britaneTis sanapiroebTan SeuZliaT 
eleqtroenergiaze qveynis moTxovnis 20% uzrunvelyofa. 
wyalqveSa turbina 12-15 m diametris frTebiT dgeba 
fskerze 30 m siRrmeze damagrebul foladis safuZvelze. 
eleqtroenergia gadaecema kabeliT nacionalur qselSi. 
misi simZlavre 300 kvt sakmarisia mcired dasaxlebuli 
punqtis eleqtroenergiiT momaragebisaTvis. 

CrdiloeT irlandiaSi aprobirdeba erT-erTi pirveli 
komerciuli prototipi moqcevis eleqtrosadguris 
`SeaGen~, romelic damontaJebulia zRvis viwro yureSi 
loxstrengfordSi. sistemis ZiriTadi elementi – aTasto-
niani turbina ori frTiT damagrebulia fskerze 2008 
wlis aprilSi. turbinas abrunebs dineba, romlis siCqare 
moqceva-miqcevis dros ar aRemateba 4 m/wm. sistemis 
mosalodneli simZlavre miaRwevs 1,2 mvt. Tu prototipis 
muSaobis Sedegebi warmatebuli aRmoCndeba, 2010 wels 
uelsSi aaSeneben am konstruqciis srulmasStabian 
moqcevis eleqtrosadgurs.  
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specialistebis SefasebiT XXI saukuneSi moqcevis 
eleqtrosadgurebi kacobriobas miscemen moxmarebuli 
energiis 10%. 

uzarmazaria zRvis talRebis energia, romelic mcired 
gamoiyeneba adamianis mier. amerikeli mecnierebis gaTv-
lebiT, msoflio okeanis talRebis saerTo simZlavre 
Seadgens 90000 mlrd kvt. zRvis talRebis gardaqmnis 
SesaZleblobebs 20 welze metia ikvleven. ukve naTelia, 
rom adgili ar aris am sferoSi Seswavlis stadiidan 
komerciuli gamoyenebis etapze gadasvla. ZiriTadi sir-
Tule mdgomareobs mowyobilobebis wylis zedapirze 
ganTavsebasa da mis dacvaSi koroziisa da Stormisagan. 
ukve Seqmnilia ramodenime tipis mowyobiloba, romelic 
SeiZleba ganlagdes napirTan axlos an napirze. jerje-
robiT udidesi yuradReba eTmoba sanapiro danadgarebs, 
ramdenadac advilia maTi damontaJeba da muSaobisas 
Tvalyuris devna. magram napirze talRebis energia mini-
maluria, amitom perspeqtivaSia didi da mdgradi danad-
garebis gamoCena Ria zRvaSi.  
 

3.5. biomasis energia  
 

biomasis energia ganaxlebadi energiis umniSvnelova-
nesi nawilia. misi wliuri raodenoba 200 mlrd.t, rac 

3⋅1021 jouli energiis tolia. es 10-jer aRemateba 
msoflioSi dRes gamomuSavebul wliur energias. mas 
aseve udidesi ekologiuri mniSvneloba aqvs: mcirdeba 
wiaRiseuli sawvavis gamoyeneba. vinaidan atmosferoSi 
naklebad xdeba `saTburi~ gazebis emisia, biomasis narCe-
nebisgan aRar binZurdeba wylebi, aRar iCexeba tyeebi. 
garda amisa gadamuSavebuli narCenebis sasuqad gamoyeneba, 
aumjobesebs soflad mcxovrebi mosaxleobis sayofacxov-
rebo pirobebs sacxovrebelis gaTbobis, cxeli wylisa da 
sakvebis momzadebis kuTxiT, yovelive zemoaRniSnulis 
gaTvaliswinebiT, biomasis energiis gamoyeneba mniSvne-
lovani xelSemwyobi winapirobaa soflad fermeruli 
meurneobebis ganviTarebisaTvisac rogorc, mecxoveleobis, 
aseve memcenareobis kuTxiT, amasTan, energetikuli da 
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ekologiuri problemebis mogvarebis saukeTeso saSualebaa 
biomasebis biogazis danadgarebSi gadamuSaveba. 

mcenareebi, soflis meurneobis narCenebi, qalaqis 
narCenebi – es yvelaferi biomasaa. misi Semcveloba 
biosferoSi - 800 mlrd t, amasTan yovelwliurad ganaxl-
deba 200 mlrd t (es Seesabameba 100 mlrd t navTobs). 
cxadia, biomasa verasodes ver SeZlebs Secvalos srulad 
navTobi an sxva saTbobis wiaRiseuli saxeebi, magram 
rogorc damatebiTi, ekologiurad sufTa, energiis 
mudmivad ganaxlebadi wyaro, eWvgareSea, droTa ganmav-
lobaSi mniSvnelovan adgils daikavebs energetikaSi. 

biomasas, rom sakmao energetikuli potenciali aqvs is 
faqtic miuTiTebs, rom yovelwliurad marto kontinenta-
lur tyeebSi igi 70 mlrd tonamde grovdeba. energoSem-
cvelobiT es samjer aRemateba energiis moxmarebas 
msoflioSi. 

energetikul problemasTan mWidrod aris dakavSire-
buli ekologiuri problemac. samrewvelo da sasoflo-
sameurneo warmoebis intensifikacia, aseve Semdgomi 
urbanizacia, garduvalad gamoiwvevs uaxloes aTwleulSi 
sxvadasxvagvari organuli narCenebis koncentraciis 
mkveTr gazrdas. es ki niSnavs gadaudebeli RonisZiebebis 
gatarebas maTi utilizaciis mimarTulebiT. narCenebis, 
e.i. biomasis gadamuSaveba saSualebas iZleva garkveuli 
xarisxiT gadawydes rogorc ekologiuri, ise energeti-
kuli problemebi. 

biogazis miReba metad perspeqtiulia. igi SeiZleba 
gamoyenebul iqnas rogorc saTbobi energodanadgarebSi, 
Sigawvis ZravebSi, saqvabebSi, aseve nedkeulad cilovani 
koncentratebis warmoebisaTvis. garda amisa Canadenebis 
utilizacia wyvets ekologiur problemebsac. 

winaswari gaTvlebiT, mxolod dsT-s yofil qveynebSi 
yovelwliurad warmoebuli narCenebidan, romelTa gada-
tana ar moiTxovs mniSvnelovan danaxarjebs, SeiZleba 
miRebul iqnas biogazi 100 mln pirobiTi tonis eqvi-
valenturi raodenobiT. garda amisa, miviRoT 150-160 mln 
t azoti, maRalxarisxovani organomineraluri sasuqebi, 
romlebic Seicaven mcenareebisaTvis advilad SesaTvisebel 
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6,25 mln t azots, 3 mln t fosfors da 7,5 mln t 
kaliumis oqsids mineraluri marilebis saxiT. 

bioenergetikas  ruseTSi,  iseve  rogorc  mTel msof- 
lioSi didi momavali aqvs. ruseTis teritoriaze yovel-

wliurad konvertirdeba daaxloebiT 2,27⋅1023 jouli mzis 
energia da producirdeba 14-15 mlrd tonamde biomasa 21-
22,5 mlrd tona CO2 SeTvisebis Sedegad. am raodenobis 
biomasis qimiuri kavSirebis energia eqvivalenturia 8,6 
mlrd pirobiTi saTbobis. yovelwliurad ruseTSi 
grovdeba 270 mln t-mde (mSrali nivTierebis mixedviT) 
organuli narCenebi: 200 mln t soflis meurneobis 
warmoebaSi da 15 mln t myari sayofacxovrebo narCenebi. 
es narCenebi warmoadgenen mSvenier nedleuls biogazis 
warmoebisaTvis. warmoebuli biogazis yovelwliurma poten-
cialurma moculobam SeiZleba Seadginos 80 mlrd m3,  
rac 62 mln t navTobis eqvivalenturia. 

amJamad, damuSavebulia da gamoiyeneba biogazis miRebis 
mravali teqnologia dafuZnebuli temperatuli reJimis, 
tenianobis, baqterialuri masis koncentraciis, reaqciis 
mimdinareobis xangrZliobis sxvadasxva variaciebis gamo-
yenebaze. 

msoflio liderad biogazis industrialur warmoe-
baSi iTvleba dania. ukanaskneli aTwleulis ganmavlo-
baSi am qveyanaSi udidesi yuradReba eTmoboda biogazis 
didi centralizebuli qarxnebis mSeneblobas, romlebic 
awarmoebdnen mecxoveleobisa da mefrinveleobis narCenebis 
gadamuSavebas, rac zogierT raionebs seriozul 
ekologiur problemebs uqmnida. 

CineTSi 70-ian wlebidan yovel wels milionamde 8-10 
kub.m. moculobis biogazis danadgari Sendeboda. 2004 
wlisaTvis maTi raodenoba 10 mln. meti iyo. axla ki 16 
mln-ze metia. CineTSi gaTvaliswinebulia 30 mln. danad-
garis amuSaveba da energiaze moTxovnilebebis 30%-is 
biogaziT dakmayofileba. Cinelebi danadgars ojaxis 
ZalebiT aSeneben. iq biogazis farTo gamoyeneba Semdegma 
mizezebmac ganapiroba: 
- ekonomikuri reformis Sedegad soflad saqonlis 

suladoba gaizarda; 
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- soflis raionebSi cementis da kiris mravali mcire 
qarxana aSenda; 

- mTavrobam SeimuSava da axorcielebs biogazis nacio-
nalur programas, romlis Sesabamisad; 

♦ intensiurad amzadebdnen teqnikur personals; 

♦ regionebSi biogazis programis ganmaxorcielebeli 
kantorebi Camoayalibes; 

♦ bankebi glexebs SeRavaTian kreditebs gascemdnen 
wliuri 0,18% sargebliT. 

indoeTSi biogazis nacionaluri programa 30-ian 
wlebSi miiRes. 1979 w. 75 aTasi danadgari, xolo 1987 
wlisaTvis ki iq 1 mln danadgari iyo aSenebuli. amJamad 
4 mln-ia da dReSi 12-18 mln kub.m biogazi iwarmoeba. 
indoeTSi danadgars Termostatirebas ukeTeben da mzis 
koleqtorTan erTad amuSaveben. 

nepalSi 1987 wlamde 40 saerTo da 2120 kerZo meurneo-
bis meTanteki muSaobda. moqmedebs nepalis biogazis 
kompania. 

tailandSi energiis 1%-is biogaziT dafarvis mizniT 
biogazis warmoebis ganviTareba daiwyo. 1955-78 wlebSi 
taivanis meRoreobis fermebSi 7500 biogazis danadgari 
muSaobda. biogazis danadgarebs iyeneben filipinebSi, 
iaponiaSi, gvatemalaSi, TurqeTSi, avstraliaSi, kanadaSi. 

israelSi `asociacia kipuci indastre~-s mecnierebi 
ZiriTadad mecxoveleobis narCenebis Termofiluri 
reJimiT gadamuSavebaze muSaoben. maT reaqtoris 1 kub.m-
dan 4-6,5 kub.m biogazi miiRes. 1982 w. aSkelonTan aaSenes 
srulmasStabiani qarxana, romelmac 8 weliwadSi aanaz-
Raura xarjebi. dagegmilia 460 aseTi qarxnis mSenebloba. 

aSS-Si biogazis wliuri warmoeba daaxlovebiT 75 
mln.t. pirobiT sawvavs Seadgens. 1975 w. mecxoveleobis 
narCenebi Seadgenda 240 mln t 110 mlrd.kub.m meTanis 
potencialiT. iq ZiriTadad gamoiyeneba msxvil obieqteb-
Tan aSenebuli danadgarebi. magaliTad, kolorados 
StatSi aSenebulia 50 aTasi s. saqonlis nakelis gadama-
muSavebuli qarxana. firma `Bio Gas of Colorado~ q. lamaraSi 
aaSena mzis energiaze momuSave biogazis qarxana. amerikaSi 
biogazs sanagveebidanac Rebuloben. pirveli aseTi centri 
70-ian wlebSi gaixsna kaliforniis qalaq palo verdes 
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peninsulaSi dReSi 16 aTasi kub. m. gazis warmadobiT. 1985 
w. amerikaSi ukve 23 msgavsi centri muSaobda. 

biogazis programebi evropaSi yvelgan moqmedebs. 
germaniaSi biogazis teqnologiaSi wamyvania braunSveigis 
teqnologiuri instituti. iulixis bioteqnologiur 
institutSi biogazis gamosavlis absolutur rekords 
miaRwies: 1 m3 moculobidan, forovani SuSis gamoyenebiT 
dReSi 60 kub.m biogazi miiRes. 

germaniaSi komunaluri wylebis 90% biologiuri 
meTodebiT muSavdeba. qalaqis nagvis gazifikaciis cent-
rebia pforcveigSi, lembergeSi, braunSveigSi da sxvagan. 

biogazis warmoeba farTodaa gaSlili evropis 
danarCen qveynebSicL inglisSi, safrangeTSi, belgiaSi, 
holandiaSi, espaneTSi, italiaSi, saberZneTSi, fineTSi da 
sxvagan. mravali moqmedi danadgaria sxva qveynebSic: 
keniaSi, senegalSi, zairSi, indoneziaSi, iranSi da sxv, 
ganviTarebad qveynebSi ZiriTadad samSeneblo tipis 
danadgarebi gamoiyeneba. maTi eqspluataciis vada 30-40 
welia. danaxarjebi 4 wlamde vadaSi nazRaurdeba. 

biogazi saSualod 60% meTanis da 40% naxSirorJan-
gis narevs warmoadgens. 

1 m3 biogazi Seesabameba 1 l Txevad airs an 0,5 l 
maRalxarisxovan benzins. 

1 m3 biogazi 5000-5500 k.kaloria siTbos gamoyofs. 
SedarebisTvis 1 kg SeSa 1200 kkal siTbos iZleva, 1 l. 
navTi 9000 kkal, xolo 1 kub. m. bunebrivi gazi 9300 kkal-s, 
biomasis biogazad gardaqmnis procesi mimdinareobs 

uJangbado garemoSi, 10-60°C temperaturaze, 1000-mde sxva-
dasxva jiSis baqteriis monawileobiT. 

soflis raionebis bioenergiis potencials is biomasa 
warmoadgens, romelic SeiZleba gadamuSavebuli iyos 
biogazis danadgarebSi, esenia saqonlis nakeli, frin-
velis skintli, adamianis fekaluri masa, memcenareobis 
narCenebi, saojaxo nagavi da sxva 

gasul wels saqarTveloSi Catarebulma kvlevebma 
aCvena, rom saqarTveloSi soflad dRe-RameSi gamoiyofa 
50 aTas tonaze meti biomasa, romlisganac SesaZlebelia 
miRebul iqnas 500 mvt-ze meti simZlavris eqvivalenturi 
6,13 mln m3 biogazi. 
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samwuxarod dRemde arsebuli resursebis ganviTarebas 
saqarTveloSi naklebi yuradReba eTmoba, maSin rodesac, 
saqarTvelos gaaCnia saTanado resursebi imisaTvis, raTa 
7-12 wliani periodis ganmavlobaSi bioenergetikis ganvi-
Tarebis mimarTulebiT evrokavSiris qveynebis maCveneb-
lebze gavides. 

energiis kidev erTi alternatiuli wyaroa sasoflo-
sameurneo nedleuli: Saqris lerwami, Saqris Warxali, 
kartofili da sxva. zogierT qveynebSi maTgan fermenta-
ciis meTodiT awarmoeben Txevad sawvavs, kerZod, 
eTanols. ase magaliTad braziliaSi mcenareul masas 
gardaqmnian eTilis spirtad iseTi raodenobiT, rom es 
qveyana akmayofilebs saavtomobilo sawvavze Tavisi moT-
xovnilebis did nawils. eTanolis masobrivi warmoebis 
organizebisaTvis aucilebeli nedleuli ZiriTadad 
Saqris lerwamia. Saqris lerwami aqtiurad monawileobs 
fotosinTezis procesSi da damuSavebuli farTobis 
TiToeul ha-ze awarmoebs ufro met energias, vidre sxva 
kulturebi. amJamad, misi warmoeba braziliaSi Seadgens 
8,4 mln t, rac Seesabameba 5,6 mln t yvelaze maRali 
xarisxis benzins. aSS iwarmoeba biozoli – saavtomobilo 
sawvavi, romelic Seicavs simindisagan miRebuli eTanolis 
10%-s. 

ramdenadac energiis moxmareba msoflioSi yvelgan 
ganagrZobs zrdas, saTbobis organuli saxeebi TandaTa-
nobiT gamoidevneba aRdgenadiT, kerZod biomasiT.   
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