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garemos dacva 

 

 

 

saqarTvelos teritoriaze arsebuli Tanamedrove warmoSobis  

teqnogenuri masivebis kvlevisa da marTvis sakiTxebi 

zurab varazaSvili, † uCa zviadaZe, marina mardaSova, goCa Caxaia 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: ganxilulia sakiTxebi saqarTvelos teritoriaze arsebuli Tanamedrove 

warmoSobis teqnogenuri masivebis gavrcelebis, maTi mxridan garemoze negatiuri zemoqme-

debisa da samTo sawarmoebis ganviTarebis zonebSi arsebuli mZime ekologiuri mdgomareo-

bis Sesaxeb. mocemulia am problemebis Seswavlisa da daregulirebisaTvis saWiro pirveli 

da aucilebeli qmedebebis ganxorcielebis gzebi, raTa droulad Seiqmnas saqarTvelos 

teritoriaze ekologiuri gaWuWyianebis wyaroebis kvlevisa da marTvis meqanizmi. 

 

sakvanZo sityvebi: garemo; gaWuWyianeba; ekologiuri mdgomareoba; teqnogenuri masivi. 
 

 

Sesavali 

bolo dros msoflioSi mimdinare samecniero progresma udidesi biZgi misca 

teqnologiuri potencialis winsvlas, rasac mohyva samrewvelo-satransporto, samTo-

gadamamuSavebeli, energetikuli da sxva saxis sawarmoebis mSenebloba da ganviTareba, 

magram yovelive es negatiur teqnogenur kvals tovebs dedamiwis iersaxeze, mis bunebaze, 

saarsebo garemoze. ukve aRiarebulia, rom am mimarTulebiT erT-erTi mwvave problemaa 

samrewvelo da sayofacxovrebo, anu myari, narCenebis didi raodenobiT warmoqmna-

dagroveba. es procesebi zogierTi mZlavri samrewvelo ganviTarebis raionSi iseT 

masStabs aRwevs, rom isini Tanamedrove geologiur formaciebadac ki gvevlinebian da 

Tvalsa da xels Sua cvlian pirvandel bunebriv landSafts. es warmonaqmnebi ZiriTadad 

myari narCenebis arakonsolidirebuli grovebis saxiTaa warmodgenili, romlebSic 

advilad viTardeba Tanamedrove geodinamikuri da hidrogeologiuri procesebi da maTi 

gavrceleba da zegavlena garemo pirobebze Zalze farTo xasiaTs Rebulobs. zogjer isini 

uaryofiTad zemoqmedeben ara marto adamianTa saarsebo garemoze, aramed mTlianad 

ekologiur sistemaze _ xSiria msgavsi masivebidan mimdebare farTobebze iseTi mavne 

nivTierebebis gavrceleba, rogoricaa mZime liTonebi, cianidebi, nitratebi, pesticidebi, 

navTobproduqtebi, DDT da sxv., rac iwvevs sasoflo-sameurneo savargulebis, sasmeli 

wylis da sxva sasicocxlod mniSvnelovani obieqtebis gaWuWyianebas. 

 

 

ZiriTadi nawili 

ekologiuri problemebi arc saqarTvelosTvisaa ucxo; miT umetes, rom Cvens qveyanas 

Tanamedrove teqnogenuri warmonaqmnebis kvlevis, aRnusxvisa da marTva-regulaciis 

gamocdileba TiTqmis ar aqvs. arada misi zogierTi sakmaod mniSvnelovani raioni ukve 

saWiroebs msgavsi sakiTxebis mogvarebas. magaliTisTvis SeiZleba davasaxeloT madneulis 

samTo gamamdidrebeli kombinati, misi kudsacavebi da sanayaroebi, WiaTuris samTo 

kombinatis gamonatani grovebi, uravis dariSxanis sabado, sxvadasxva samTo nedleulis 

mompovebeli karierebi, saerTaSoriso energo- da satransporto derefnebi da  
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sxv. dReisaTvis saTanado doneze araa Seswavlili am masivebis gavrcelebis zusti areali, 

iq mimdinare procesebi, maTi sensitiurobis xasiaTi, xarisxi da, rac mTavaria, maTgan 

gamowveuli safrTxeebi, romlebic xSirad kerZo sainformacio saSualebebis mier 

gavrcelebuli araoficialuri monacemebis mixedviT, Zalze sagangaSoa; igulisxmeba, ma-

galiTad, md. maSaveraSi mZime liTonebis Semcvelobis swrafi zrda, romlis wyaroc 

madneulis samTo kombinatis samrewvelo narCenebia (ZiriTadad fuWi qanebis sanayaroebi da 

kudsacavebi); uravis dariSxanis sabadoebis da WiaTura-zestafonis manganumis sawarmoo 

kompleqsTan arsebuli saukunovani problemebi; Ria karierebTan dakavSirebiT wamoWrili 

sakiTxebi (maT Soris mitovebuli sawarmoebi); msxvili hidroteqnikuri kvanZebis mSeneb-

lobis arealSi warmoqmnili nayari gruntebi da mravali sxva. 

statiaSi aRniSnuli problemebis kvleva da maTi daregulireba Zalze mniSvne-

lovania, radgan isini ara marto erTi qveynis an Tundac erTi regionis problemaa, aramed 

bevrad ufro globaluri xasiaTisaa da xSirad saerTaSoriso mniSvnelobasac iZens. rac 

Seexeba iseT ganviTarebad qveyanas, rogoric saqarTveloa, msgavs problemebTan brZola 

erT-erT wina planze unda iyos wamoweuli, radgan igi dakavSirebulia Cveni qveynis 

ekonomikur winsvlasTan da mis janmrTel momavalTan. 

teqnogenuri masivebis kvleva, rogorc ukve aRvniSneT, Cveni qveynis teritoriaze 

lokalur da periodul xasiaTs atarebs. isini ZiriTadad sxva konkretuli proeqtebis 

Semadgenel nawils warmoadgenen da maTi ganxilva sxva kuTxiT xdeba (karierebis 

damuSavebis licenzireba, sakomunikacio nagebobebis mSenebloba, samSeneblo moednebis 

momzadeba da sxv.), rac, namdvilad, arasakmarisia. 

Cveni azriT, Seqmnili situaciidan gamosavali isaa, rom unda Catardes saqarTvelos 

mTel teritoriaze arsebuli teqnogenuri warmoSobis Tanamedrove geologiuri 

formaciebis aRnusxva _ maTi zusti adgilmdebareobis gansazRvra Sesabamis rukebze 

(konturebis datana), landSaftur-geologiuri (geodinamikuri) pirobebis Seswavla, 

gaWuWyianebis xarisxis dadgena, garemoze zemoqmedebis Sefaseba, kadastrireba, monacemTa 

erTiani bazis Seqmna prevenciuli da sxva sainJinro-saremediacio RonisZiebebis 

gasatareblad da, rac mTavaria, aRniSnuli teritoriebis monitoringi. 

am kuTxiT Cven mier Zalze mokrZalebuli pirveli nabijebi gadaidga, raTa safuZveli 

Caeyaros Cveni qveynis teritoriaze ukve arsebul da momavalSi SesaZlo samrewvelo 

warmoSobis narCenebis marTvisa da maTi mxridan garemoze zemoqmedebis Sefasebis meqanizms: 

1. mopovebul masalebze dayrdnobiT, gamoyofil iqna saqarTvelos teritoriaze 

arsebuli teqnogenuri warmoSobis umsxvilesi Tanamedrove anTropogenuri formaciebis 

ganlagebis areali da gaWuWyianebis maRali riskis qveS myofi regionebi (nax. 1). 
 

 
 

nax. 1. saqarTvelos teritoriaze arsebuli msxvili  

teqnogenuri masivebis ganlagebis sqema 
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2. aRniSnuli masalebis safuZvelze gamovlenil iqna saqarTvelos teritoriaze ar-

sebuli sami umsxvilesi teqnogenuri warmoSobis ubani, romlebic garemos gaWuWyianebis 

mZlavr kerebs warmoadgens. esenia madneulis samTo gamamdidrebeli kombinati (misi kudsa-

cavebi da sanayaroebi); WiaTuris samTo kombinatis gamonatani grovebi da uravis dariSxa-

nis sabados gadamuSavebis narCenebi. 

jer kidev auTvisebeli maragis mixedviT, luxunis sabado miekuTvneba saSualo jgu-

fis sabadoebs, xolo auripigmentis da realgaris xarisxis mixedviT, msoflioSi erT-erTi 

wamyvani adgili uWiravs. misi damuSaveba Sewyvetilia 1985 wlidan, Tumca Zveli warmoebis 

narCenebi md. luxuniswyalSi xvdeba mitovebuli sabadodan gamomavali wylebis saSuale-

biT da mosazRvre teritoriebis niadagebisa da wylebis mniSvnelovan gaWuWyianebas iwvevs 

[5]. problemas amwvavebs is faqti, rom md. luxuniswyali warmoadgens dasavleT saqarTve-

los ZiriTadi sawylo arteriis _ md. rionis marjvena Senakads. sabados damuSavebis pro-

cesSi warmoqmnili narCenebi dResac inaxeba Zvel, amortizebul SenobebSi, ris gamoc da-

riSxaniT garemos permanentuli gaWuWyianeba xdeba. garda dariSxanisa, luxunis sabados 

teritoriaze gavrcelebul gruntebSi da Camdinar wylebSi xvdeba gamadnebis Tanmdevi 

liTonebi: spilenZi, qromi, stronciumi, nikeli da sxv., rac kidev ufro amZimebs ekogeoqi-

miur mdgomareobas [2_5]. 
 

cxrili 1 

dariSxanis Semcveloba luxuniswyalsa da rionSi 

 

 mdinare nimuSis aRebis 

adgili 

faqtobrivi 

koncentracia,  

mg/l 

zRvrulad dasa- 

Svebi koncent- 

racia (zdk) 

 

gaWuWyianebis 

  indeqsi      

luxuniswyali saTaveebi 
0.6 

0.05 

12 

luxuniswyali kopi 13.3 266 

luxuniswyali gamosawvavi saam-

qro 
30.8 616 

luxuniswyali sof. uravi 25.4 508 

luxuniswyali sof. uravis qve-

moT 
56.4 1128 

luxuniswyali mdinaris Sesar-

Tavi 
32.6 652 

rioni md. luxniswyal-

Tan SesarTavamde 
1.8 36 

rioni md. luxniswyal-

Tan SesarTavis 

qvemoT 

8.8 176 

rioni sof. JoneTi 
5.8 116 

 

gaWuWyianebis mixedviT, gansakuTrebiT mZime suraTia daba madneulis midamoebSi 

(bolnisis raioni). am regionis ekologiuri monitoringi ar Catarebula, Tumca calkeuli 

ubnebis epizoduri gamokvlevebis mixedviT, Camdinari wylebi gaWuWyianebulia spilenZiT, 

TuTiiT, kadmiumiT, nikeliT, kobaltiT, manganumiT da maTi Semcvelobis zRvrulad dasa-

Svebi koncentraciebi (zdk) 4-, 5- da 10-jer aRemateba normiT gaTvaliswinebuls (nax. 2 da 

cxrili 2) [2, 3]. 
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   nax. 2. spilenZis Semcveli mdinaris wyali (madneulis regioni) 

 

 

cxrili 2 

liTonebis gadaWarbebuli Semcveloba md. maSaveras marjvena Senakad kazreTulaSi 

 

 

 elementebi 

 

 

zdk, mg/l 

 

liTonis Semcveloba mdina-   

ris wyalSi, mg/l 

 

gaWuWyianebis indeqsi, 

mg/l 

 spilenZi  1.0 1680.0 1680.0 

 TuTia 1.0 372.0 372.0 

 tyvia  0.03  0.5 16.7 

 rkina 0.3 1152.0 3840.0 

 manganumi 0.1 101.0 1010.0 

 kobalti 0.1  3.36 33.6 

 nikeli 0.1  0.14 1.4 

 

garda zemoxsenebulisa, madneulis samTamadno regionSi niadag-gruntebis ekologi-

uri mdgomareobac gauaresebulia, rac gamowveulia maTSi didi raodenobiT toksikuri 

liTonebis moxvedriT [3]. miwis savargulebSi liTonebis Semcvelobis perioduli 

gazomvebis Sedegad dadginda, rom spilenZis, TuTiis, kadmiumis, magniumis, nikelisa da 

kobaltis raodenoba umetes SemTxvevaSi bevrad aWarbebs zRvrulad dasaSveb koncentra-

cias (nax. 3). 

 

 

 

nax. 3. madneulis samTamadno regionis niadag-gruntebSi toqsikuri liTonebis Semcveloba 
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nax. 4. madneulis samTo kombinatis teritoriaze arsebuli samrewvelo  

narCenebis erT-erTi kudsacavi 

 

rac Seexeba WiaTuris maRaros, misi arseboba 150 welze mets iTvlis. sxvadasxva 

dros es sabado muSavdeboda sxvadasxva organizaciis mier da, gadauWarbeblad SeiZleba 

iTqvas, rom arasdros xdeboda garemos dacvis moTxovnebisa da normebis dacva, amitomac 

WiaTuris da misi mimdebare teritoriebis ekologiurma gaWuWyianebam kritikul zRvars 

gadaaWarba (cxrili 3). 

 

cxrili 3 

WiaTuris manganumis sawarmoebis narCenebSi sxvadasxva elementis Semcveloba 

 

 

elementebi 

 

zdk, 

mg/kg  

  

faqtobrivi koncentracia, mg/kg 

gaWuWyianebis indeqsi, mg/kg

wvrilmarcvlo-

vani fuWi qanis 

kudsacavi  

msxvilmarcvlo-

vani fuWi qanis 

kudsacavi 

wvrilmarcvlovani 

fuWi qanis kudsa-

cavi 

msxvilmarcvlo-

vani fuWi qanis 

kudsacavi 

dariSxani (As)  2.0 59.5 53.1 29.75 26.55 

vercxlis- 

wyali (Hg) 
2.1 0.263 0.28 0.13 0.13 

nikeli (Ni)  4.0 671.0 612.0 167.75 153.00 

tyvia (Pb)  32.0 7.0 12.0 0.22 0.38 

kobalti (Co)  5.0 54.2 52.3 10.84 10.46 

TuTia (Zn)  23.0 163.0 220.0 7.09 9.57 

 

WiaTuris raionis mTavari sawylo arteria _ md. yvirila (md. rionis marjvena Sena-

kadi) aTwleulebia, rac gamamdidrebeli kombinatis narCenebiT gaWuWyianebis gamo Savadaa 

Seferili. sabados narCenebi mdinares gadaaqvs sakmaod Sors da mosaxleoba iZulebulia 

isargeblos filtrebiT, raTa Semdgom wyali gamoiyenos sasmelad an sarwyavad. garda ami-

sa, samTamadno warmoebis kudebi da sanayaroebi xels uwyobs sakmaod did teritoriaze mi-

kroelementebiT mdidari mtvris warmoqmnas, rac iwvevs atmosferos, wylisa da niadagebis 

mniSvnelovan gaWuWyianebas [4].  
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3. garda zemoT CamoTvlilisa, SemuSavebul iqna saqarTvelos teritoriaze gavrce-

lebuli Tanamedrove warmoSobis teqnogenuri erTeulebis gamoyofisa da aRnusxvis saka-

dastro formis samuSao varianti (cxrili 4) [1]. kadastris Seqmnis ZiriTadi mizania ama 

Tu im teqnogenuri warmoSobis erTeulisaTvis ekologiuri markeris miniWeba, romelic 

kadastrSi moyvanili garemoze zemoqmedi faqtorebis maCveneblebis mixedviT, misi 

sensitiurobis xarisxis amsaxveli iqneba. aq mraval sxvadasxva faqtorTan erTad garemoze 

uaryofiTi zemoqmedebis erT-erTi mTavari mimaniSnebelia gaWuWyianebis indeqsi. misi 

gansazRvra xdeba im mudmivmoqmedi samonitoringo postebis monacemebiT, romlebic unda 

funqcionirebdes uSualod teqnogenuri masivis teritoriaze an dabinZurebuli 

wyalsadenis hidrologiur qselSi. magaliTisTvis SeiZleba vixelmZRvaneloT Semdegi 

formuliT: ∑(C1÷C6)/Cზდკ/6, sadac C1÷C6 samonitoringo postebidan miRebuli monacemebis 

jamuri maCvenebelia (aucilebeli postebis raodenobaa 6), Cზდკ _ elementis an naerTis 

zRvrulad dasaSvebi koncentracia. 

 

cxrili 4 

ekologiuri markeris sakadastro forma (samuSao varianti) 

 

kadastris Seqmna da ekologiuri markeris gansazRvra rTuli da xangrZlivi pro-

cesia. mis Seqmnasa da daxvewaSi CarTuli unda iyos yvela im dargis warmomadgeneli, 

romelsac xelewifeba am sakiTxSi wvlilis Setana, amitom am saqmiT dainteresebul yvela 

pirsa Tu organizacias vTxovT mogvawodon TavianTi winadadebebi da SeniSvnebi. 

 statiaSi ganxiluli problemebis gadaWrisTvis saWiro RonisZiebebis ganxorcie-

leba SesaZlebelia erTiani sainformacio sistemis Seqmnis saSualebiT, romelic saxel-

mwifo moTxovnisa da marTvis doneze unda iyos uzrunvelyofili da, albaT, es funqcia 

bunebrivi resursebis saministros Sesabamisma erTeulma unda iTavos. am sakiTxis 

mogvarebaSi didi roli SeiZleba Seasrulos sagranto proeqtebis mozidvamac. 

monacemTa bazis Seqmnis, misi gafarToebisa da srulyofilad amuSavebis Sedegad 

cnobili gaxdeba saqarTvelos teritoriaze arsebuli Tanamedrove warmoSobis teqno-

genuri masivebis gavrcelebis areali, maTi sazRvrebi (zomebi), Seswavlili iqneba maTi 

Sedgeniloba da am masivebSi mimdinare Tanamedrove geologiuri da hidrogeologiuri 

procesebi, dadgindeba maTi mxridan garemoze zemoqmedebis xarisxi da safrTxeebi, 

SemuSavdeba rekomendaciebi am safrTxeebis sawinaaRmdego prevenciuli da sainJinro 

RonisZiebebis gasatareblad. miRebuli samecniero kvlevebis Sedegebi mniSvnelovania 

imdenad, ramdenadac man safuZveli unda Cauyaros teqnogenuri warmoSobis masivebis 

mxridan garemoze mavne zemoqmedebis Sefasebas da am safrTxeebis marTvis meqanizmebis 

SemuSavebas. am mimarTulebiT gaTvaliswinebuli kvlevebis Sedegebs didi mniSvneloba 

# teqnogenuri masivis kadastris # da Sedgenis TariRi 

1. anTropogenuri masivis adgilmdebareoba da koordinatebi:

2. masivis genezisi

3. zomebi: sigrZe, sigane, simaRle, moculoba

4. zogadi aRwera (landSafti) 
5. agebuleba (gruntis tipi) 
6. hidrografiuli pirobebi 
7. hidrogeologiuri pirobebi 
8. masivSi mimdinare Tanamedrove geologiuri procesebi

9. 
anTropogenuri masivis amgebi gruntebisa da masTan dakavSirebuli wylebis qqimi qimiuri 

Sedgeniloba (gaWuWyianebis indeqsi) 

10. 
anTropogenuri masivis sensitiuroba da misgan momdinare safrTxe

11. rekomendaciebi prevenciuli da sainJinro RonisZiebebis gasatareblad 
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eniWeba im kuTxiTac, rom miRebuli codna da gamocdileba momavalSi SesaZloa gamo-

yenebul iqnes komerciuli TvalsazrisiTac, romlis SedegebiT dainteresdebian Tana-

medrove samrewvelo kompleqsebis mSeneblobasa da eqspluataciaSi dasaqmebuli adamianebi, 

gansakuTrebiT samTomopovebiT warmoebaSi, raTa sworad daigegmos myari narCenebis 

dasawyobebisa da utilizaciis problemebi, rac Seamcirebs danaxarjebs am mimarTulebiT. 

garda amisa, proeqtiT gaTvaliswinebuli kvlevebis Sedegebi Zalze sayuradReboa rogorc 

garemos dacvis, ise jandacvis sferoSi moqmedi organizaciebisaTvis. 

 

 

daskvna 

amrigad, Catarebuli gamokvlevebi saSualebas mogvecems gamovlenili anTropogenur-

teqnogenuri masivebi ganvaTavsoT erTian geosainformacio sistemaSi, SeviswavloT iq 

mimdinare geologiuri da hidrogeologiuri procesebi, davadginoT maTi sensitiurobis 

xasiaTi, xarisxi da movaxdinoT maTi tipizacia, SevqmnaT klasifikaciis modeli. garda 

amisa, unda Sedges saqarTvelos teritoriaze arsebuli Tanamedrove warmoSobis anTropo-

genuri masivebis ganlagebis rukis eleqtronuli varianti, sadac adgilmdebareobasTan 

erTad damatebiTi informaciis saxiT mocemuli iqneba maTi Sesabamisi kadastri da 

arsebuli mdgomareobis amsaxveli fotomasala. Sekrebili masalis safuZvelze Seiqmneba 

erTnairi ubnebis erTiani sakoordinacio sistema. aRniSnuli sistema safuZvelad daedeba 

msgavsi masivebis aRnusxvisa da myari narCenebis marTvis mudmivad ganaxlebad 

sainformacio saSualebas, romelic momavalSi momatebuli sensitiurobis ubnebze 

uwyvetad mimdinare monitoringis saSualebiT unda ganxorcieldes. 
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Resume: The article considers the issue about spreading of newly developed technogenic arrays on the Georgian 

territory and it's negative effect on the surrounding environment. The heavy ecologic conditions in the development 
areas of mining enterprises are stated in the paper as well. In conclusion the article provides solution to the upper men-
tioned problem, as it describes the activities, which are important to create the plan to study and manage the cause of 
pollution of Georgian environment. 
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Резюме: Рассмотрен вопрос распространения техногенных массивов современного происхождения на 

территории Грузии и их негативного воздействия на окружающую среду. Также рассматривается 
существующая тяжёлая экологическая обстановка в зонах развития горной промышленности. Предложены пути 
осуществления первых необходимых действий для изучения и урегулирования данной проблемы, чтобы 
своевременно создать механизм управления очагами экологического загрязнения на территории Грузии. 
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