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                             r e f e r a t i 

 

    angariSi - 49gv., formula - 7, cxrili - 5, literatura - 21. 
 

  sakvanZo sityvebi:A mdgradi ganviTareba, teqnogenuri datvirTva, garemo, 

monitoringi, regionuli ekologiuri usafrTxoeba   

 

    naSromSi, bunebrivi garemos dacvis sferoSi saerTaSoriso 

valdebulebebiTa da qveynis kanonmdeblobiT dadgenili moTxovnebis 

dakmayofilebis xelisSewyobis mizniT, damuSavebulia garemos efeqturi 

dacvis mecnierulad dasabuTebuli meTodologiuri midgomebi, rac 

mniSvnelovani garantia iqneba sayovelTaod miRebuli mdgradi ganviTarebis 

principebis cxovrebaSi gasatareblad.  

    garda amisa, mocemulia bunebrivi garemos globaluri da regionuli 

dabinZurebis kompleqsuri ekologiuri monitoringis sistemis 

funqcionirebis koncefcia da meTodologiuri sakiTxebi saqarTvelos 

sinamdvileSi, maT Soris, SemuSavebulia: - monitoringis Sedegad moZiebuli 

monacemebis reprezentatulobisa da saimedobis Sefasebis ZiriTadi 

principebi; - informaciuli masalis saimedobis Sefasebisa da atmosferos 

dabinZurebis integraluri maxasiaTeblebis gamosaTvleli formulebi, 

romlebsac SemTxveviTi rxevebisken naklebi midrekileba gaaCniaT, xolo maTi 

daxmarebiT miRebul Sedegebs maRali saimedoba axasiaTebT; Sesrulebuli 

kvlevebis Sedegebi adamianTa janmrTelobisa da bunebrivi garemos 

ekologiuri mdgomareobis usafrTxoebisa da gaumjobesebisken mimarTuli 

Teoriuli da praqtikuli sakiTxis damuSavebis procesSi gamoiyeneba. isini 

mravaljer iyo saerTaSoriso samecniero konferenciebis msjelobis sagani.  

    naSroms aqvs geofizikuri, ekologiuri, ekonomikuri, meteorologiuri, 

klimatologiuri da higienuri mniSvnelobebi. 
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                                      Sesavali 

    samecniero - teqnikuri progresis Tanamedrove etapze, qveynis 

ekonomikuri ganviTarebis xelSewyobisa da sainvesticio garemos 

usafrTxoebis gaumjobesebis mizniT, saWiroa qmediTi koncefciis SemuSaveba, 

romelic ganapirobebda mis samecniero-teqnikur grZelvadian politikas, 

ekologiuri sakiTxebis gaTvaliswinebiT. rogorc praqtikam gviCvena, aseTi 

sakiTxebis dasamuSaveblad aucileblad unda viqonioT mravalferovani 

informacia garemos ekologiur mdgomareobaze, rogorc maTi damuSavebis 

garkveuli etapisaTvis, ise prognostikuli cnobebi ekosistemis 

mdgomareobis mosalodnel cvlilebebze.  

    aRniSnuli infrmaciis miReba, saTanado damuSaveba da misi 

gaTvaliswineba saSualebas mogvcemda qveynis ekonomikis iseTnairad 

gardaqmnisa, rom ar darRveuliyo bunebis garemos ekologiuri wonasworoba.  

    aRsaniSnavia, rom am sakiTxebis damuSaveba saqarTvelosTvis, sadac 

bunebis garemoze zemoqmedebis mravalsaxovani faqtorebis mqone raionebis 

aglomeraciebi aRiricxeba, Zalze rTul amocanas warmoadgens da igi didi 

raodenobis alternatiuli variantebisa da qvevariantebis analizTan aris 

dakavSirebuli.  

    amocanis gadaWris sirTules isic iwvevs, rom saqarTveloSi 

gansaxilveli sakiTxi, miuxedavad misi erovnuli mniSvnelobisa, seriozuli 

yuradRebis sagani jer ar yofila.  

    amrigad, Tu mxedvelobaSi ar miviRebT gansaxilveli sakiTxisadmi 

miZRvnil avtoris mier dastambul samecniero literaturas, sakvlevi 

sakiTxis ase farTod ganxilva, praqtikulad, iSviaTobas warmoadgens.         

    mizani da amocanebi:  mdgradi ganviTarebis ZiriTadi ekologiuri principebis    

damuSaveba mTiani regionebis pirobebSi; saerTaSoriso valdebulebebiT da qveynis 

kanonmdeblobiT dadgenili moTxovnebis dasakmayofileblad bunebrivi garemos 

dacvis sferoSi, rac mniSvnelovani garantiaa sayoveltaod miRebuli mdgradi 

ganviTarebis principebis cxovrebaSi gasatareblad, sakvlevi problemis 

Tanamedrove mdgomareobis Sefaseba da kvlevis prioritetuli mimarTulebis 

dadgena saqarTvelos teritoriis garTulebuli ekologiuri mdgomareobis 

pirobebSi. 
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    kvlevis obieqtia: mTiani regionebis bunebrivi garemos TaviseburebaTa dadgena 

da ekologiuri mgrZnobiarobis Sefaseba;  

    mTiani regionis pirobebSi sazogadoebis ekonomikuri ganviTarebisa da garemos 

dacvis interesebiT uzrunvelyofis realizebis mizniT, ekologiuri moTxovnebis 

mecnieruli SemuSaveba da dasabuTeba.   

    mosalodneli Sedegi: - samuSaos Sedegad iqneba damuSavebuli saqarTvelos 

ekonomikis mdgradi ganviTarebis uzrunvelyofis ZiriTadi moTxovnebi 

garemos dacvis sferoSi, saerTaSoriso urTierTobebiT aRiarebul 

principTa ucilobel dacvis gaTvaliswinebiT. 

    Tanamedrove ekologiuri problemebis gadawyveta saqarTveloSi 

dakavSirebulia iseT procesebTan, rogoricaa: ekonomikuri ganviTareba da 

siRaribisa da ekonomikuri CamorCenis daZleva. am problemebis gadaWraSi 

qveynis mTavrobam mxari unda dauWiros mosaxleobis interesebs da 

uzrunvelyos misi efeqturi monawileoba mdgradi ganviTarebis miRwevis 

saqmeSi. amasTan aucilebelia “reagirebisa da gamosworebis” politikidan 

“winaswarmetyvelebisa da acilebis” politikaze gadasvla. 

 

 
      
 
    I. saqarTvelos bunebrivi resursebis Taviseburebani da kvlevis     

             prioritetuli mimarTulebis gansazRvra   

 
           
    saqarTvelo miekuTvneba iseT mcirericxovan qveyanaTa rigs, romelTac 

garemos dabinZurebis kontrolis sakmaod kargi qseli gaaCniaT. aq moZiebuli 

masala didad uwyobs xels sakvlev regionSi bunebis SenarCunebis saqmes. 

aRsaniSnavia, rom am sakiTxis dadebiTad gadaWra arc ise ioli amocanaa, Tu 

gaviTvaliswinebT aqauri bunebis nairsaxeobasa da simdidres, rac 

ganpirobebulia geografiuli mdebareobiT, reliefiT, hidrometeorolo-

giuri TaviseburebebiTa da sxva mravali faqtoriT. 

    saqarTvelos teritoria, romelic ganlagebulia samxreT kavkasiis 

dasavleT nawilSi, moicavs 69,5 aTas km2-s. CrdiloeTiT da samxreTiT mas 

gars ertymis kavkasiis maRalmTiani qedebi, dasavleTiT ki ekvris Savi zRva, 

xolo aRmosavleTiT sazRvari gadis mtkvris dablobze, romelic 

azerbaijanSi kaspiispira dablobs ukavSirdeba. qveynis teritoriaze 



 6 

SeimCneva reliefis formaTa nairsaxeoba: - maRalmTiani raionebi, TovliT  

dafaruli mwvervalebiT; zRvispira dablobebi, mTebs Soris mdebare 

barebiTa da zegnebiT. 

    amrigad, SeiZleba iTqvas, rom gansaxilveli teritoria mTis qedebis, 

dablobebis, barebis, zegnebis, terasebisa da xeobebis erTobliobas 

warmoadgens (Геоморфология Грузии, 1971). 

    reliefis Sesabamisad, saqarTvelo, iseve, rogorc msoflios mravali 

sxva mTiani qveyana, klimatis nairsaxeobiT gamoirCeva, rac, Tavis mxriv, 

ganpirobebulia klimatis Semqmneli garegani da Sida faqtorebis rTuli 

urTierT SexamebiT  (Агроклиматические ресурсы Грузинской ССР,1978; Климат и 

климатические ресурсы Грузии,1971). magaliTad, kavkasionis mTavari qedi icavs 

saqarTvelos teritorias haeris civi masebis uSualod CrdiloeTidan Se-

moWrisagan, xolo mravalricxovani mTis qedebi, ferdobebi da xeobebi aq 

qmnian haeris cirkulaciis rTul suraTs. amasTan erTad, dasavleT 

saqarTvelos klimatze did gavlenas axdens Savi zRva. es gavlena 

aRmosavleTiT TandaTan mcirdeba da mTlianad qreba aRmosavleTis velebsa 

da samxreT saqarTvelos zegnebze. aRniSnulis gamo aq erTmaneTisagan 

mkveTrad gansxvavebuli ramdenime klimaturi raioni gamoiyofa. eWvs ar 

iwvevs, rom es garemoeba did gavlenas axdens im meteorologiuri 

elementebis xasiaTze da ganawilebaze, romlebic xels uwyoben atmosferos 

dabinZurebis gaZlierebas mocemul regionSi da miekuTvnebian “saSiS” 

meteorologiur pirobebs.      

    mTlianobaSi SegviZlia davaskvnaT, rom, gansaxilvel teritoriaze 

meteorologiuri pirobebis praqtikulad erTgvarovnebis miuxedavad, 

sxvadasxva raionebisaTvis isini mkveTrad gansxvavdebian erTmaneTisagan 

Tavisi ganmeoradobiT. es ki maTi negatiuri zemoqmedebis Sefasebis 

saSualebas iZleva. 

    saqarTvelo sakmaod ganviTarebuli ekonomikuri qveyanaa, romelsac 

wabla naxSirisa da qvanaxSiris resursebi gaaCnia. mTis mineralebis 

resursTa Soris didi mniSvneloba aqvs WiaTuris manganums, spilenZsa da 

polimetalebs. amasTan, igi warmoadgens navTobproduqtebis, aluminis, 

qimproduqtebis, manqanebisa da mowyobilobaTa mwarmoebel qveyanas. mis 

ekonomikaSi  did rols asruleben sasoflo-sameurneo produqtebi: citrusi, 

Cai, teqnikuri kulturebi, xili, yurZeni da sx. am nedleulis ga-damuSavebis 
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bazaze dafuZnebulia msubuqi da kvebis mrewvelobis warmoeba. manganumis 

mopovebis bazaze ki saqarTveloSi daarsebulia eleqtrometalurgia zesta-

fonis feroSenadnobTa qarxnis saxiT. 

    ormocdaaTian wlebSi rusTavSi Savi metalurgia, qimiuri da samSeneblo 

masalaTa mrewveloba ganviTarda, xolo baTumSi navTobgadammuSavebeli 

qarxana funqcionirebs. me 20-e saukunis bolo wlebidan intensiurad iwyeba 

qveynis teritoriaze navTobisa da gazis milsadenebis gayvana, am 

nedleulebis saqarTvelos SavizRvispira portebidan evropaSi gatanis 

mizniT. saqarTveloSi amzadeben elmavlebs, manqanebs, dazgebs da sasoflo-

sameurneo manqanebs. samSeneblo masalebis warmoebidan aq aRsaniSnavia 

cementis, rkinabetonis, aguris da keramikis warmoeba. msubuqi mrewveloba 

saqarTveloSi warmodgenilia bambis, abreSumisa da Salis nawarmiT, 

trikotaJis, tyavis fexsacmlis, samkervalo da sxv. warmoeba dawesebu-

lebebiT. 

    saqarTvelos bunebrivi resursebisa da ekonomikuri potencialis am 

mokle CamonaTvalidanac ki kargad Cans, rom gansaxilvel regionSi garemos 

teqnogenuri datvirTvis kvlevis, maT Soris, monitoringis, sakiTxebis 

damuSavebas aqtualuri problemis xasiaTi gaaCnia.  

    kacobriobam gasuli saukunis ukanasknel aTeul wlebSi yuradReba 

miaqcia im faqts, rom Cvens planetas, miuxedavad misi moCvenebiTi 

usazRvroebisa, SezRuduli resursebi gaaCnia. amasTan, xazi gaesva im 

garemoebas, rom mTlianad adamianis arseboba bunebaSi Camoyalibebul rTul 

urTierTkavSirebzea damokidebuli. adamianis Carevam am kavSirebSi, 

saxeldobr, dedamiwis zedapiris mdgomareobis SecvliTa da garemos 

calkeul komponentebze zemoqmedebis tempebis zrdam,  seriozuli SeSfoTeba 

gamoiwvia.      

    ukanasknel aTwleulebSi gaZlierebuli anTropogenuri zemoqmedebis 

reaqciad, bunebrivi garemos ekologiuri datvirTvis kvlevebis speqtris 

gafarToeba unda CaiTvalos.           

    is faqti, rom garemos teqnogenuri datvirTva axdens mavne zemoqmedebas 

cocxal organizmebze da mcenareul safarze, aris  erT-erTi umTavresi 

mizezi, romelic gvaiZulebs mivaqcioT seriozuli yuradReba am fenomenis 

monitorings.         
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    ukve aravis ar epareba eWvi imaSi, rom garemos ekologiuri monitoringi 

adamianis organizebuli yofis erT-erTi mTavari ganuyofeli nawilia. igi 

sruldeba kompleqsurad, interdisciplinaruli samecniero -kvleviTi da 

praqtikuli sakiTxebis damuSavebis gziT. is mimarTulia bunebis garemosa da 

misi resursebis frTxili da racionaluri moxmarebisaken, raTa adamianis 

yofisaTvis Seiqmnas usafrTxo, ufro xelsayreli pirobebi da amaRldes misi 

keTildReoba.   

    Tanamedroveobis erT-erT metad aqtualur problemas, anTropogenuri 

zemoqmedebiT gamowveuli, ekologiuri datvirTvis Sedegebisagan bunebrivi 

garemos dacva warmoadgens. mravali SefasebebiT es negatiuri zemoqmegeba 

saSiS zomebs Rebulobs, rac garemos ekologiuri mdgomareobis efeqturi 

marTvis programebis SemuSavebis aucileblobas iwvevs. aRniSnuli 

programebis SemuSaveba ki, moiTxovs mravali saxis informacias am 

mdgomareobis Seswavlis, Sefasebisa da prognozis Sesaxeb. amasTan, dedamiwas 

Cven ganvixilavT, rogorc cxovelmoqmedebis globalur sistemas da 

vswavlobT am sistemis marTvis yvela SesaZlo variants. 

    globaluri efeqtebis fonze, xSirad regionuli faqtorebis 

zemoqmedebebis rigi negatiuri Sedegi aRiniSvneba. magaliTad, 

eleqtrosadgurebis Seqmnis da eqspluataciis ekologiuri Sedegebi, 

uwinares yovlisa, dakavSirebulia: wyalsacavebis negatiur zemoqmedebasTan 

mimdebare teritoriebis mikroklimatze; hidrologiuri reJimis  

kacobriobam gasuli saukunis ukanasknel aTeul wlebSi yuradReba miaqcia 

im faqts, rom Cvens planetas, miuxedavad misi moCvenebiTi usazRvroebisa, 

SezRuduli resursebi gaaCnia. amasTan, xazi gaesva im garemoebas, rom 

mTlianad adamianis arseboba bunebaSi Camoyalibebul rTul 

urTierTkavSirebzea damokidebuli. adamianis Carevam am kavSirebSi, 

saxeldobr, dedamiwis zedapiris mdgomareobis SecvliTa da garemos 

calkeul komponentebze zemoqmedebis tempebis zrdam,  seriozuli SeSfoTeba 

gamoiwvia.     
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   II.  saqarTvelos saxelmwifo politika da sakanonmdebllo                  

                   baza garemos dacvis sferoSi 

 

         2.1. saqarTvelos kanoni garemos dacvis Sesaxeb 

    es kanoni aregulirebs samarTlebriv urTierTobebs saxelmwifo 

xelisuflebis organoebsa da fizikur da iuridiul pirebs Soris garemos 

dacvis sferoSi saqarTvelos mTel teritoriaze.  

    amasTan, saqarTvelos kanonmdebloba garemos dacvis sferoSi Sedgeba 

saqarTvelos konstituciis, saqarTvelos saerTaSoriso xelSekrulebebisa 

da SeTanxmebebis, am kanonisa da sxva sakanonmdeblo da kanonqvemdebare 

normatiuli aqtebisagan. 

    mocemuli kanonis ZiriTadi miznebi da amocanebia: 

- ganisazRvros garemos dacvis sferoSi samarTlebriv urTierTobaTa 

principebi da normebi; 

  - daicvas garemos dacvis sferoSi saqarTvelos konstituciiT 

dadgenili adamianis ZiriTadi uflebebi - cxovrobdes janmrTelobisaTvis 

uvnebel garemoSi da sargeblobdes bunebrivi da kulturuli garemoTi; 

- uzrunvelyos saxelmwifos mier garemos dacva da racionaluri 

bunebaTsargebloba, adamianis janmrTelobisaTvis usafrTxo garemo 

sazogadoebis ekologiuri da ekonomikuri interesebis Sesabamisad da 

axlandeli da momavali Taobebis interesebis gaTvaliswinebiT; 

- xeli Seuwyos biologiuri mravalferovnebis, qveynisTvis 

damaxasiaTebeli florisa da faunis iSviaTi, endemuri, gadaSenebis 

safrTxis winaSe myofi saxeobebis SenarCunebas, zRvis garemos dacvas da 

ekologiuri wonasworobis uzrunvelyofas;  

  - SeinarCunos da daicvas TviTmyofadi landSaftebi da ekosistemebi; 

  - samarTlebrivad uzrunvelyos garemos dacvis sferoSi saerTo 

globaluri da regionaluri problemebis gadaWra; 

  - uzrunvelyos qveynis mdgradi ganviTarebis pirobebi. 

    kanonis ZiriTadi amocanebia: 

- daicvas da SeinarCunos adamianis janmrTelobisaTvis usafrTxo garemo: 

-  samarTlebrivad uzrunvelyos garemos mavne zemoqmedebisagan dacva; 

  -  samarTlebrivad - uzrunvelyos garemos xarisxobrivi mdgomareobis 

SenarCuneba da gaumjobeseba; 
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- uzrunvelyos sazogadoebis ekologiuri, ekonomikuri da socialuri 

interesebis optimaluri, harmoniuli Sexameba; 

- samarTlebrivad uzrunvelyos bunebrivi resursebiT sargeblobis 

marTva garemos potenciuri SesaZleblobebisa da mdgradi ganviTrebis 

principebis gaTvaliswinebiT. 

    garemos dacvis ZiriTadi principebia: 

- riskis Semcirebis principi" - saqmianobis subieqti Tavisi saqmianobis 

dagegmvisa da ganxorcielebisas valdebulia miiRos saTanado zomebi 

garemoze da adamianis janmrTelobaze mavne zemoqmedebis riskis Tavidan 

asacileblad an Sesamcireblad; 

- "mdgradobis principi" - garemosa da bunebrivi resursebis gamoyeneba, 

rodesac saSiSroeba ar eqmneba sazogadoebis ganviTarebas da 

uzrunvelyofilia garemosa da bunebrivi resursebis dacva Seuqcevadi 

raodenobrivi da xarisxobrivi cvlilebebisagan; 

- "prioritetulobis principi" - qmedeba, romelmac SeiZleba 

gamoiwvios uaryofiTi zegavlena garemoze da adamianis janmrTelobaze, 

SeiZleba Seicvalos sxva, naklebriskiani, Tundac ufro ZviradRirebuli 

qmedebiT. prioriteti eniWeba ukanasknels, Tu misi Rirebuleba ar aRemateba 

naklebadRirebuli qmedebiT miyenebuli ekologiuri zianis Sedegad zaralis 

anazRaurebis xarjebs; 

- "fasiani bunebaTsargeblobis principi" - saqmianobis subieqtisaTvis 

miwis, wylis, tyis, florisa da faunis wiaRis da wiaRiseulis bunebrivi 

resursebiT sargebloba fasiania; 

- principi "damabinZurebeli ixdis" - saqmianobis subieqtis, aseve sxva 

fizikuri da iuridiuli piris valdebuleba aanazRauros garemosTvis 

miyenebuli zarali; 

- "biologiuri mravalferovnebis SenarCunebis principi" - saqmianoba 

ar unda iwvevdes biomravalferovnebis Seqcevad degradacias; 

- "garemoze zemoqmedebis Sefasebis principi" - saqmianobis subieqti 

Tavisi saqmianobis proeqtirebis an dagegmvis dros valdebulia 

gaiTvaliswinos da Seafasos am saqmianobis SesaZlo zemoqmedeba garemoze 

kanoniT dadgenili wesiT; 

- "gadawyvetilebis miRebis procesSi sazogadoebriobis monawileobis 

principi" - uzrunvelyofilia saqmianobis ganxorcielebasTan 
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dakavSirebuli mniSvnelovani gadawyvetilebis miRebis procesSi 

sazogadoebriobis monawileoba; 

- "informaciis xelmisawvdomobis principi" - informacia garemos 

mdgomareobis Sesaxeb Ria da xelmisawvdomia sazogadoebriobisaTvis. 

    moqalaqeTa ufleba-movaleobaTa rigs garemos dacvis sferoSi 

miekuTvneba: 

- cxovrobdes Tavisi janmrTelobisaTvis uvnebel jansaR garemoSi; 

- sargeblobdes bunebrivi garemoTi; 

- miiRos sruli, obieqturi da drouli informacia Tavisi samuSao da 

sacxovrebeli garemos mdgomareobis Sesaxeb; 

- miiRos garemosdacviTi da ekologiuri ganaTleba, aimaRlos 

garemosdacviTi cnobierebis done; 

- gaerTiandes garemosdacviT sazogadoebriv organizaciebSi; 

- monawileoba miiRos garemos dacviT sferoSi mniSvnelovani 

gadawyvetilebebis ganxilvasa da miRebis procesSi; 

- miiRos anazRaureba misTvis miyenebuli zaralisaTvis, romelic 

gamoiwvia saqarTvelos garemos dacvis kanonmdeblobis moTxovnaTa 

Seusruleblobam; 

- sasamarTlo wesiT moiTxovos ekologiurad saSiSi obieqtebis 

ganTavsebis, proeqtirebis, mSeneblobis, rekonstruqciisa da eqspluataciis 

Sesaxeb gadawyvetilebaTa Secvla. 

     moqalaqeTa valdebulebebi garemos dacvis sferoSi 

- daicvas saqarTvelos kanonmdeblobis moTxovnebi garemos dacvis 

sferoSi: 

- gaufrTxildes bunebriv da kulturul garemos; 

- izrunos garemos dacvaze; 

- mosalodneli an momxdari bunebrivi da teqnogenuri avariisa da 

sxva ekologiuri katastrofis Sesaxeb informaciis miRebisas droulad 

acnobos saTanado kompetentur saxelmwifo organoebs an ganacxados 

sajarod. 

    zogadi garemosdacviTi moTxovnebi saqmianobis ganxorcielebis 

procesSi: 

- saqmianobisas unda Sesruldes ekologiuri usafrTxoebisa da 

mosaxleobis janmrTelobis dacvis moTxovnebi, gaTvaliswinebul iqnes 
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garemos dacvis, bunebrivi resursebis racionaluri gamoyenebis, garemos 

aRdgenis RonisZiebebi da maTi ganxorcielebisaTvis saWiro finansuri 

saSualebebi. 

    amasTan, saqmianobis subieqti valdebulia: 

- hqondes Sesabamis saxelmwifo organoebTan SeTanxmebuli 

teqnogenuri avariisa da bunebrivi katastrofis Sedegebis Tavidan acilebisa 

da profilaqtikis operatiuli da sistematuri RonisZiebebis, avariisa da 

katastrofis dros moqmedebis gegmebi; 

- Seqmnas da mzadyofnaSi hyavdes avariis salikvidacio teqnikuri 

saSualebebiT uzrunvelyofili samsaxuri;  

- yoveli mosalodneli da momxdari teqnogenuri avariisa da bunebrivi 

katastrofis Sesaxeb droulad acnobos Sesabamis saxelmwifo 

organoebs da mosaxleobas. 

- am piroebebis Sesrulebis samarTlebriv reJims aregulirebs 

saqarTvelos kanonmdebloba. 

    akrZalulia yoveli qmedeba, romelmac SeiZleba ziani miayenos velur 

mcenareTa da gareul cxovelTa samyaros, sabinadro garemos, gamravlebis 

arealebs da samigracio gzebs. 

     gadaSenebis safrTxis winaSe myof gareul cxovelTa da velur 

mcenareTa dacva. 

 
  2.2. saqarTvelos kanoni garemoze zemoqmedebis nebarTvis Sesaxeb  
 
    aRniSnuli kanoni gansazRvravs saqarTvelos teritoriaze savaldebulo 

ekologiuri eqspertizisadmi daqvemdebarebul saqmianobaTa srul nusxas da 

maT gansaxorcieleblad garemoze zemoqmedebis nebarTvis gacemis, nebarTvis 

gacemisas ekologiuri eqspertizis Catarebis, garemoze zemoqmedebis 

Sefasebisa da nebarTvis gacemis Sesaxeb gadawyvetilebis miRebis procesebSi 

sazogadoebis monawileobisa da misi informirebis samarTlebriv safuZvlebs.  

    am kanonis miznebia:  

    a) saqmianobis procesSi adamianis janmrTelobis, bunebrivi garemos, aseve 

kulturuli da materialuri faseulobebis dacva;  

    b) saqarTvelos konstituciiT gaTvaliswinebuli moqalaqis ZiriTadi 

uflebis – miiRos sruli, obieqturi da drouli informacia Tavisi samuSao 

da sacxovrebeli 
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garemos mdgomareobaze, agreTve garemosdacviT sferoSi saxelmwifos mier 

mniSvnelovani gadawyvetilebebis miRebis procesSi sazogadoebis 

monawileobis uzrunvelyofa;  

    g) saqmianobis ganxorcielebasTan dakavSirebuli mniSvnelovani 

gadawyvetilebebis miRebis procesSi saxelmwifosa da sazogadoebis 

ekologiuri, socialuri da ekonomikuri interesebis gaTvaliswineba.  

    am kanonis amocanebia:  

    a) saqmianobaze nebarTvis gacemis sferoSi saqmianobis 

ganmaxorcieleblis, sazogadoebisa da saxelmwifos ufleba-movaleobebis 

Camoyalibeba da dacva;  

    b) garemosa da bunebrivi resursebis Seuqcevadi raodenobrivi da 

xarisxobrivi cvlilebebisagan dacvis, aseve maTi racionaluri gamoyenebis 

xelSewyoba.  

    g) garemoze zemoqmedebis Sefaseba (SemdgomSi – gzS) –dagegmili 

saqmianobis Seswavlisa da gamokvlevis procedura, romlis mizania garemos 

calkeuli komponentebis, adamianis, aseve landSaftis da kulturuli 

memkvidreobis dacva.      

    gzS Seiswavlis, gamoavlens da aRwers saqmianobis pirdapir da 

arapirdapir zegavlenas adamianis janmrTelobasa da usafrTxoebaze, 

mcenareul safarsa da cxovelTa samyaroze, niadagze, haerze, wyalze, 

klimatze, landSaftze, ekosistemebsa da istoriul Zeglebze an yvela 

zemoaRniSnuli faqtoris erTianobaze, maT Soris, am faqtorebis zegavlenas 

kulturul faseulobebsa (kulturul memkvidreobasa) da socialur-

ekonomikur faqtorebze. 

    ekologiuri eqspertizisadmi daqvemdebarebuli saqmianobebia:  

    a) sasargeblo wiaRiseulis gadamuSaveba;  

    b) nebismieri sawarmoo teqnologia, sadac gamoyenebuli iqneba azbesti;  

    g) cementis, asfaltis, kiris, gajis, TabaSirisa da aguris warmoeba;  

    d) minisa da minis produqciis warmoeba;  

    e) myari sayofacxovrebo narCenebis gadamuSaveba (maT Soris, narCenebis 

dawvis qarxnebis mowyoba) an/da nagavsayrelebis mowyoba;  

    v) toqsikuri da sxva saxifaTo narCenebis ganTavseba, maTi samarxebis 

mowyoba an/da am narCenebis gadamuSaveba, gauvnebleba;  
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    z) qvanaxSiris gazificirebasTan, gaTxevadebasTan, briketirebasa da 

dakoqsvasTan dakavSirebuli nebismieri simZlavris warmoeba;  

    T) magistraluri navTobsadenisa da gazsadenis gayvana;  

    i) navTobisa da navTobproduqtebis, agreTve Txevadi da bunebrivi 

airebis sacavebis, terminalebis ganTavseba, romelTa teritoriaze 

ganlagebuli avzebidan erT-erTis moculoba 1000 kub.m-ze metia an maTi 

jamuri moculoba 1000 kub.m-s aRemateba;  

    k) saerTaSoriso da Sidasaxelmwifoebrivi mniSvnelobis saavtomobilo 

gzebis, rkinigzis da maTze ganTavsebuli xidebis, gzagamtari gvirabis, 

agreTve saavtomobilo gzis, rkinigzis da maTi teritoriebis sainJinro 

dacvis nagebobebis ageba;  

    l) maRali Zabvis (35 kvt da meti) sahaero da sakabelo eleqtrogadamcemi 

xazebis gayvana da qvesadguris (110 kvt-isa da meti Zabvis) ganTavseba;  

    m) hidroeleqtrosadguris (2 mvt-isa da meti simZlavris) da 

Tboeleqtrosadguris (10 mvt-isa da meti simZlavris) ganTavseba;  

    n) metropolitenis mSenebloba;  

    o) wyalsacavis (10 000 kub.m-isa da meti moculobis) mowyoba;  

    p) Camdinare wylebis gamwmendi nagebobebis (dRe-RameSi 1000 kub.m-isa da 

meti moculobis), agreTve magistraluri sakanalizacio koleqtoris 

ganTavseba;  

    J) aerodromis, aeroportis, rkinigzis sadgurisa da sazRvao navsadguris 

mowyoba;  

    r) kaSxlis, navsadguris, navmisadgomis, molisa da bunis ganTavseba;  

    s) qimiuri mrewveloba, kerZod: naxevarfabrikatebis (Sualeduri 

produqtebis) qimiuri damuSaveba da qimiuri nivTierebebis warmoeba; 

pesticidebis, mineraluri sasuqebis, qimiuri saRebavebis, laqis, 

peroqsidebisa da elastikuri nivTierebebis (rezinis an plastikuri 

nivTierebebis) warmoeba da damuSaveba; denTisa da sxva asafeTqebeli 

nivTierebebis warmoeba; akumulatorebis warmoeba; grafitis eleqtrodebis 

damzadeba;  

    t) navTobgadamamuSavebeli da gazgadamamuSavebeli warmoebebi (dRe-

RameSi 500 t-ze metis);  
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    u) nebismieri metalurgiuli warmoeba (saaTSi tonaze meti produqciis 

warmadobiT), garda liTonTa civad damuSavebisa da saiuveliro 

warmoebebisa;  

    f) toqsikuri da sxva saSiSi nivTierebis sacavebis mowyoba.      

    gzS-is angariSis sajaro ganxilva:  

    1. saqmianobis ganmaxorcielebeli valdebulia gzS-is angariSis 

nebarTvis gamcemi administraciuli organosaTvis wardgenamde moawyos misi 

sajaro ganxilva (rig SemTxvevaSi saqmianobis ganmaxorcielebeli 

valdebulia gzS-is angariSis sajaro ganxilva moawyos mSeneblobis 

nebarTvis gamcemi administraciuli organos mier „licenziebisa da 

nebarTvebis Sesaxeb“ saqarTvelos kanoniT gansazRvruli mSeneblobis 

nebarTvis gacemis meore stadiis proceduris dawyebamde);  

    2. gzS-is angariSis sajaro ganxilvis mowyobis mizniT saqmianobis 

ganmaxorcielebeli valdebulia gamoaqveynos Tavis mier dagegmili 

saqmianobis Sesaxeb informacia. informacia unda gamoqveyndes rogorc 

centralur periodul beWdviT organoSi, ise im TviTmmarTveli erTeulis 

administraciuli teritoriis farglebSi arsebul periodul beWdviT 

organoSi (aseTis arsebobis SemTxvevaSi), sadac dagegmilia saqmianobis 

ganxorcieleba;  

    3. dagegmili saqmianobis Sesaxeb informacia unda Seicavdes:  

    a) dagegmili saqmianobis miznebs, dasaxelebasa da adgilmdebareobas;  

    b) misamarTs, sadac sazogadoebis warmomadgenlebs SeeZlebaT dagegmil 

saqmianobasTan dakavSirebuli dokumentebis (maT Soris, gzS-is angariSis) 

gacnoba;  

    g) sazogadoebis warmomadgenelTa mosazrebebis wardgenis vadas;  

    d) gzS-is angariSis sajaro ganxilvis mowyobis drosa da adgils.  

    4. saqmianobis ganmaxorcielebeli valdebulia:  

    a) beWdviT organoSi dagegmili saqmianobis Sesaxeb informaciis 

gamoqveynebidan erTi kviris vadaSi nebarTvis gamcem administraciul 

organoSi waradginos gzS-is angariSis rogorc dokumenturi, ise 

eleqtronuli versiebi;  

    b) dagegmili saqmianobis Sesaxeb informaciis gamoqveynebidan 45 dRis 

ganmavlobaSi miiRos da ganixilos sazogadoebis warmomadgenlebisagan 

werilobiTi saxiT warmodgenili SeniSvnebi da mosazrebebi;  
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    g) dagegmili saqmianobis Sesaxeb informaciis gamoqveynebidan ara uadres 

50 da ara ugvianes 60 dRisa moawyos gzS-is angariSis sajaro ganxilva Tavis 

mier dagegmil saqmianobasTan dakavSirebiT;  

    d) gzS-is angariSis sajaro ganxilvaze uzrunvelyos Sesabamisi 

adgilobrivi TviTmmarTvelobis organoebis, saministros, saqarTvelos 

ekonomikisa da mdgradi ganviTarebis saministros da sxva dainteresebuli 

administraciuli organoebis warmomadgenelTa werilobiTi miwveva.  

    5. gzS-is angariSis sajaro ganxilvaze daswrebis ufleba aqvs 

sazogadoebis nebismier warmomadgenels.  

    6. gzS-is angariSis sajaro ganxilva ewyoba im TviTmmarTveli erTeulis 

administraciul centrSi, sadac dagegmilia saqmianobis ganxorcieleba.  

    gzS-is angariSis sajaro ganxilvis mowyobis, misi Sedegebis gaformebisa 

da gzS-is angariSis saboloo saxiT Camoyalibebis Semdeg, saqmianobis 

ganmaxorcielebeli uflebamosilia nebarTvis gamcem administraciul 

organos erTi wlis ganmavlobaSi, am kanoniTa da saqarTvelos 

kanonmdeblobiT gansazRvruli wesiT warudginos gancxadeba nebarTvis (an 

mSeneblobis nebarTvis) miRebasTan dakavSirebiT.  

    nebarTvis misaRebad warsadgeni sabuTebi:  

    1. saqmianobis ganmaxorcielebeli nebarTvis misaRebad saministros 

warudgens werilobiT gancxadebas. nebarTvis miRebis Taobaze gancxadeba 

waredgineba, ganixileba da warmoebaSi miiReba „licenziebisa da nebarTvebis 

Sesaxeb“ saqarTvelos kanoniT dadgenili wesiT;  

    2. saqmianobis ganmaxorcielebeli valdebulia, „licenziebisa da 

nebarTvebis Sesaxeb“ saqarTvelos kanoniT dadgenili informaciis garda, 

nebarTvis miRebis Taobaze gancxadebasTan erTad waradginos Semdegi 

dokumentacia:  

    a) saqarTvelos kanonmdeblobiT dadgenili normebis Sesabamisad 

Sedgenili gzS-is angariSi;  

    b) dagegmili saqmianobis ganxorcielebis adgilis situaciuri gegma 

(manZilebis miTiTebiT);  

    g) mosalodneli emisiebis moculoba da saxeebi;  

    e) gancxadeba wardgenili gancxadebis konfidencialuri nawilis Sesaxeb.   
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    gzS-is procedura:  

    1. gzS aris dagegmil saqmianobaze damasabuTebeli dokumentaciis 

Seqmnisa da am saqmianobaze garemosdacviTi gadawyvetilebis miRebis 

procesebSi garemoze yovelgvari mosalodneli zemoqmedebis wyaros 

xasiaTisa da xarisxis gansazRvra, agreTve dagegmili saqmianobis 

ekologiuri, socialuri da ekonomikuri Sedegebis Sefaseba;  

    2. gzS-is organizebisa da CatarebisaTvis pasuxismgebelia saqmianobis 

ganmaxorcielebeli; 

    3. gzS-is Sedegad dgeba gzS-is angariSi;  

    4. gzS-is proceduras da gzS-is angariSis Sinaarsisadmi moTxovnebs 

gansazRvravs saqarTvelos kanonmdebloba da „garemoze zemoqmedebis 

Sefasebis Sesaxeb“ debuleba, romelsac kanonqvemdebare normatiuli aqtiT 

amtkicebs ministri.  

    5. gzS-is proceduris CatarebisaTvis saWiro xarjebs gaiRebs saqmianobis 

ganmaxorcielebeli.  

 

          2.3. „garemoze zemoqmedebis Sefasebis Sesaxeb“ debuleba 

 

    „garemoze zemoqmedebis Sefasebis Sesaxeb“ debuleba aregulirebs 

garemoze zemoqmedebis SefasebasTan dakavSirebul samarTlebriv 

urTierTobebs. 

    garemoze zemoqmedebis Sefasebis principebia: 

    a) dagegmili saqmianobis saproeqto gadawyvetilebaTa teqnikuri, 

teqnologiuri, ekologiuri, socialuri da ekonomikuri maCveneblebis 

kompleqsuri ganxilva; 

    b) garemosdacviTi normebis moTxovnebis Sesrulebis uzrunvelsayofad 

saproeqto gadawyvetilebaTa alternatiuli variantebis ganxilva; 

    g) adgilobrivi faqtorebis kompleqsurad gaTvaliswineba; 

    d) sajarooba da sazogadoebis monawileoba; 

    e) garemoze zemoqmedebis Sefasebis procesSi gamoyenebuli meTodikebis 

marTebulo ba, mopovebuli informaciis, agreTve daskvnebis obieqturoba da 

dasabuTebuloba. 

    garemoze zemoqmedebis Sefasebis procedura warmoadgens kanonmdeblobiT 

dadgenili CamonaTvalis mixedviT gansazRvrul saqmianobaze damasabuTebeli 
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dokumentaciis Seqmnisa da am saqmianobaze garemoze zemoqmedebis nebarTvis 

ekologiuri eqspertizis daskvnis miRebis procesSi garemoze yovelgvari 

mosalodneli zemoqmedebis wyaros, xasiaTisa da xarisxis gansazRvras, 

agreTve maTi ekologiuri, socialuri da ekonomikuri Sedegebis 

integrirebul Sefasebas; 

    garemoze zemoqmedebis angariSis Sedgenis procedura tardeba 

saqmianobis ganmaxorcieleblis mier, momavali sameurneo ganviTarebis 

ekologiuri da socialur-ekonomikuri wonasworobis uzrunvelsayofad.  

igi win uZRvis saqmianobis ganmaxorcieleblis mier saqmianobis 

mizanSewonilobisa da Sesabamisi proeqtis ganxorcielebaze saqarTvelos 

garemos dacvis saministros mier gadawyvetilebis miRebas; 

    garemoze zemoqmedebis Sefaseba moicavs dagegmili saqmianobis 

konteqstSi pirdapiri da arapirdapiri zemoqmedebis gamovlenas, aRweras da 

Sedegebis Seswavlas: 

    a) adamianis sacxovrebel garemosa da mis janmrTelobaze; 

    b) mcenareul safarsa da cxovelTa samyaroze; 

    g) bunebriv da saxecvlil ekosistemebze; 

    d) landSaftebze; 

    e) haerze, wyalze, niadagze, klimatze; 

    v) istoriul Zeglebsa da kulturul faseulobebze; 

    z) socialur-ekonomikur faqtorebze; 

    T) geologiuri da hidrologiuri garemos arsebuli situaciis 

Sefasebaze da mosalodnel riskebze.     

    garemoze zemoqmedebis Sefaseba xorcieldeba saqmianobis 

ganmaxorcieleblis mier. 

    garemoze zemoqmedebis Sefaseba mimdinareobs ramdenime, erTmaneTTan 

dakavSirebul etapad, kerZod: 

    a) pirvel etapze xorcieldeba: 

    a.a) garemos arsebuli mdgomareobis Sesaxeb sruli informaciis Sekreba; 

    a.b) garemoSi sxvadasxva SesaZlebeli emisiebis, narCenebis raodenobisa 

da maxasiaTeblebis gansazRvra obieqtis muSaobis sxvadasxva etapze da 

sxvadasxva reJimisaTvis, maTi transportirebis, ganTavsebis, utilizaciisa da 

ganadgurebis gegmis SemuSaveba;    
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    a.g) garemos komponentebis (haeri, wylebi, niadagebi, flora, fauna, 

geologiiuri agebuleba, klimati, daculi teritoriebi da sxva) Seswavla da 

analizi maTze mosalodneli zemoqmedebis konteqstSi; 

    a.d) saqmianobis obieqtis ganTavsebis adgilze arsebuli socialur-

ekonomikuri mdgomareobis analizi da ganzraxuli saqmianobis 

ganxorcielebiT gamowveuli garemos SesaZlebeli cvlilebebis prognozi. 

    b) meore etapze xorcieldeba arsebuli informaciis safuZvelze 

ganzraxuli saqmianobis ganxorcielebis variantebis garemoze SesaZlo 

zemoqmedebis wyaroebis, saxeebisa da obieqtebis identifikacia. 

    g) mesame etapze, garemoze zemoqmedebis odenobisa da xasiaTis 

gamovlenis mizniT, dgindeba: 

    g.a) zemoqmedebis warmoqmnis albaToba; 

    g.b) zemoqmedebis faqtorebi; 

    g.g) zemoqmedebis ZiriTadi obieqtebi (mosaxleoba, bunebrivi resursebi, 

landSafti, ekosistemebi, biomravalferovneba, istoriuli da kulturuli 

faseulobebi da sxva); 

    g.d) zemoqmedebis masStabebi; 

    g.e) zemoqmedebis geografiuli gavrceleba; 

    g.v) zemoqmedebis gavrceleba droSi; 

    g.z) zemoqmedebis saxeebi (pirdapiri, arapirdapiri, kumulaciuri da sxva.); 

    g.T) zemoqmedebis Sedegad gamowveuli garemos axali mdgomareobis 

prognozi; 

    d) meoTxe etapze unda moxdes SesaZlo avariuli situaciebis riskis 

gansazRvra da Sefaseba, rac moicavs: 

    d.a) avariuli situaciebis warmoqmnis albaTobis analizsa da 

ganviTarebis scenarebs; 

    d.b) maTi Sedegebis lokalizaciisa da likvidaciis SesaZleblobebs; 

d.g. zemoqmedebis Sedegebis likvidaciisa da zemoqmedebis Serbilebis 

qmedebaTa gegmis Sedgenas. 

    e) mexuTe etapze gamovlenili unda iqnes: 

    e.a) zemoqmedebis Semcirebis SesaZleblobebi; 

    e.b) saukeTeso xelmisawvdomi teqnologiebis danergvis saSualebani; 

    e.g) yvela saxis emisiebisa da narCenebis minimizaciis, marTvisa da 

utilizaciis saSualebebi; 
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    e.d) SemoTavazebuli sakompensacio RonisZiebebi. 

    v) meeqvse etapze garemoze zemoqmedebis Sefasebam unda gamoavlinos 

proeqtis ganxorcielebis SesaZlo Sedegebi: 

    v.a) mosaxleobis sacxovrebel garemosa da janmrTelobaze; 

    v.b) garemos calkeul komponentebze; 

    v.g) sazogadoebis socialur-ekonomikur mdgomareobasa da ganviTarebis 

mimarTulebaze. 

    z) meSvide etapze: 

    z.a) ganisazRvreba zemoqmedebis kontrolisa da monitoringis meTodebi; 

    z.b) muSavdeba garemoze dadgenili da SesaZlo uaryofiTi zemoqmedebis 

Serbilebis an Tavidan acilebis gegma; 

    z.g) muSavdeba garemosdacviTi strategia saqmianobis ganxorcielebis 

yvela etapisaTvis.  

    nebarTvis /ekologiuri eqspertizis daskvnis misaRebad saqmianobis 

ganmaxorcieleblis mier saministroSi wardgenil ganacxadSi, winasaproeqto 

damasabuTebeli dokumentacia unda Seicavdes garemoze zemoqmedebis 

Sefasebis Sedegebs, Camoyalibebuls garemoze zemoqmedebis Sefasebis 

angariSis saxiT. 

    garemoze zemoqmedebis Sefasebis angariSi unda moicavdes Semdegs: 

    a) garemos arsebuli mdgomareobis analizs; 

    b) saqmianobiT gamowveuli zegavlenis wyaroebis, saxeebisa da obieqtebis 

dadgenas; 

    g) garemos mdgomareobis raodenobrivi da xarisxobrivi maxasiaTeblebis 

cvlilebebis prognozs; 

    d) saqmianobis Sedegad SesaZlebeli avariuli situaciebis albaTobis 

gansazRvrasa da maTi mosalodneli Sedegebis Sefasebas; 

    e) dagegmili saqmianobis ekologiuri, socialuri da ekonomikuri 

Sedegebis Sefasebas; 

    v) garemoze da adamianis janmrTelobaze uaryofiTi zegavlenis 

Semcirebisa da Tavidan acilebis gzebs, saWiroebis SemTxvevaSi, 

sakompensacio RonisZiebebis gansazRvras; 

    z) narCeni (kumulatiuri) zegavlenis, misi kontrolisa da monitoringis 

meTodebis gansazRvras; 

    T) proeqtebis ekologiur-ekonomikuri Sefasebis Catarebas; 
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    i) proeqtis ganxorcielebis adgilmdebareobis, aseve dagegmili 

saqmianobis teqnologiis alternativebis gansazRvras; 

    k) samewarmeo da sxva saxis saqmianobis Sewyvetis SemTxvevaSi, garemos 

winandel mdgomareobamde aRdgenis gzebisa da saSualebebis gansazRvras; 

    l) sazogadoebis informirebasa da sazogadoebrivi azris Seswavlas; 

    m) proeqtis ganxorcielebis Semdgom situaciis analizis gegmas; 

    n) mosalodneli emisiebis saxeobebisa da raodenobis dadgenas; 

    o) dagegmili saqmianobidan gamowveuli riskebis analizs (mSeneblobis 

an/da eqspluataciis etapze); 

    p) dagegmili saqmianobis teqnologiuri ciklis aRweras (maT Soris – 

danadgaris sapasporto monacemebi); 

    J) garemoze dadgenil zemoqmedebaTa faqtorebis Sedegad miRebuli 

garemos mosalodneli mdgomareobis prognozs; 

    r) saqmianobis ganxorcielebisa da mimdinareobis etapisaTvis 

garemosdacviTi monitoringis gegmebis SemuSavebas, sadac gaTvaliswinebuli 

iqneba garemosdacviTi usafrTxoebis TviTmonitoringis programa. 

    garemoze zemoqmedebis Sefasebis angariSs Tan unda erTodes: 

    a) SeTanxmebis damadasturebeli dokumentebi im administraciul 

organoebTan, romelTa kompetenciis sferosac ganekuTvneba gadawyvetilebis 

miReba saqmianobis proeqtirebis sxvadasxva stadiis ganxorcielebasTan 

dakavSirebul calkeul aspeqtebze; 

    b) garemoze zemoqmedebis Sefasebis procesSi sazogadoebis monawileobis 

Sedegebis ganxilvis masalebi, ZiriTad uTanxmoebaTa aRweriT (aseTis 

arsebobis SemTxvevaSi); 

    g) nebarTvis/ekologiuri eqspertizis daskvnis marTvisa da garemoze 

mosalodneli zegavlenis Serbilebis RonisZiebaTa gegmebi; 

    d) avariul situaciaze reagirebis gegmebi adgilobrivi specifikis 

gaTvaliswinebiT; 

    e) garemoze zemoqmedebis Sefasebis mokle, arateqnikuri reziume, 

grafikuli da sxva sailustracio masalis TandarTviT sazogadoebis 

monawileobis procesisa da informirebis uzrunvelsayofad; 

    v) im organizaciebis an sakonsultacio firmebis dasaxeleba da 

iuridiuli misamarTebi, romlebic monawileobdnen garemoze zemoqmedebis 

Sefasebis CatarebaSi da misi Sedegebis momzadebaSi; 
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    z) mokle cnobebi proeqtis ganxorcielebis miznebisa da misi 

ganxorcielebis mizanSewonilobis dasabuTebaze; 

    T) obieqtis ganTavsebis adgilis SerCevis kriteriumebi, alternatiuri 

variantebis gaTvaliswinebiT; 

    i) zemoqmedebis qveS moqceuli garemos arsebuli mdgomareobis mokle 

aRwera; 

    k) dagegmili saqmianobis ganxorcielebis adgilis GIS (geoinformaciuli 

sistemebi) koo rdinatebi, situaciuri ruka da gen-gegma, sadac datanili 

iqneba sawarmoo moedani, droebiTi Senoba-nagebobebi, komunikaciebi da 

zemoqmedebis wyaroebi; 

    l) saproeqto gadawyvetaTa SemuSavebis procesSi gamoyenebuli 

literatura (wyaros miTiTebiT), sakanonmdeblo da kanonqvemdebare 

normatiuli aqtebis CamonaTvali. 
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       3. mdgradi ganviTarebis ZiriTadi ekologiuri principebis    

              damuSaveba mTiani regionebis pirobebSi  

 

   3.1.  mTian pirobebSi ekologiurad usafrTxo ekonomikuri ganviTarebis      

              Tanamedrove moTxovnebis uzrunvelyofis koncefcia 

   

    Tanamedroveobis erT-erT aqtualur problemas bunebrivi garemos dacva 

warmoadgens. mecnierTa da praqtikosTa mier mis mdgomareobaze negatiuri 

zemoqmedebis ZiriTad faqtorad anTropogenuri zemoqmedebaa miCneuli. 

amasTan, am zemoqmedebis speqtri Zalze farToa.  

    saqarTvelos bunebrivi garemo, romelic rTuli orografiiTa da 

klimaturi pirobebis nairsaxeobiT, mdidari cxovelTa samyaroTi da 

mravalferovani mcenareuli safariT xasiaTdeba, dacvisa da anTropogenuri 

gavlenis monitoringis praqtikuli da Teoriuli sakiTxebis damuSavebis 

mimarT did yuradRebas moiTxovs. kerZod: garemos calkeuli komponentebis 

ekologiuri mdgomareobis xarisxobrovi da raodenobrivi maxasiaTebeli 

parametrebis Sefasebas; am parametrebis mosalodneli cvlilebebis 

tendenciebis gamovlenas.  

    aRniSnuli sakiTxebis mecnieruli damuSavebis Sedegebi, Tavis mxriv, 

saSualebas iZleva daigegmos da ganxorcieldes garemoze mavne zegavlenis 

Sedegebis Tavidan acilebis praqtikuli RonisZiebebi.    

    gansaxilveli teritoriis Tanamedrove sakmaod rTuli ekologiuri 

mdgomareobis pirobebSi, upirveles yovlisa, aucilebelia dakmayofildes 

saerTaSoriso valdebulebebiT da qveynis kanonmdeblobiT dadgenili 

moTxovnebi bunebrivi garemos dacvis sferoSi, rac mniSvnelovan garants 

warmoadgens sayovelTaod miRebuli mdgradi ganviTarebis principebis [4] 

cxovrebaSi gasatareblad.  

    energetikuli resursebisa da samrewvelo produqciis mimarT 

mosaxleobis mzardi moTxovnilebebi da, agreTve, am moTxovnilebaTa 

dasakmayofileblad ganxorcielebuli samecniero-teqnikuri da 

teqnologiuri RonisZiebebi, Tavis kvals aCenen da zegavlenas axdenen 

Tanamedrove sazogadoebisa da momavali Taobebis bunebrivi, socialuri da 

kulturuli garemoTa mdgomareobebze.  
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    aRniSnulis Seufasebloba xSirad am garemoTa istoriulad 

Camoyalibebul wonasworobis SenarCunebisaTvis safrTxis Seqmnis mizezi 

xdeba.  

    zogjer es gauTvaliswinebel uaryofiT, rig SemTxvevaSi ki, Seuqcevad 

da gamanadgurebel zemoqmedebas iwvevs bunebrivi garemos mdgomareobaze, 

cocxal organizmebze da istoriul-kulturuli memkvidreobis Zeglebze.    

    saSiSi donis datvirTvis gansazRvra bunebis calkeul komponentebze 

(atmosfero, zedapiruli da miwisqveSa wylebi, niadagi), socialur da 

istoriul –kulturul garemoze moiTxovs profesiul midgomas, radgan, 

xSirad, es negatiuri garemoeba Tavidan cxadad ar SeigrZnoba da Semdgom 

xdeba adamianis janmrTelobis dazianebis da gansaxilvel garemoze 

gansakuTrebiT saSiSi zemoqmedebis safuZveli.  

    atmosferoSi mavne zemoqmedebis donis Sesatyvisi maxasiaTeblebis 

dasadgenad da garemoze uaryofiTi gavlenis droulad Tavidan acilebis 

mizniT, mavne nivTierebaTa emisiebisaTvis SemoRebulia zRvrulad dasaSvebi 

koncentraciebis (zdk) sidideebi da dawesebulia maT gadaWarbebaze 

saxelmwifo kontroli. garemos dabinZureba dasaxlebul adgilebSi 

erTdroulad mravali nivTierebiT aRiniSneba. am narevis an nazavis 

zemoqmedeba xSirad iZleva jamur efeqts. aqedan gamomdinare  zdk-s 

sidideebi rogorc calkeuli nivTierebebisaTvis, aseve maTi 

kombinaciebisTvisac (sumacia) dgindeba.  

    magram rekreaciul, kulturul da arasamrewvelo raionebis garemoTa 

arealebSi zemoaRniSnuli standartebi  gadaxedvas moiTxoven maTi 

mniSvnelobebis gamkacrebis mizniT. am arealebisaTvis dResdReobiT isini 

ver akmayofileben maT (zdk) mimarT wayenebul moTxovnebs.  

    bunebrivi garemos dacvis sferoSi gamoyenebuli ekologiuri datvirTvis 

standartebis kompleqsi dafuZnebuli unda iyos sakvlevi mavne zemoqmedebisa 

da, aranakleb erTi wlis ganmavlobaSi Sesrulebul standartuli 

gazomvebiT miRebul, adgilmdebareobis fonuri maxasiaTeblebis jamur 

mniSvnelobaTa mareglamentirebel sidideebze. es ki, sxvadasxva obieqtis 

garemoze zemoqmedebis Sefasebisas, saSualebas iZleva gamoyenebuli iqnes am 

obieqtebis specifikis  mavne zemoqmedebisaTvis Sesatyvisi standartuli 

normebi. 
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    garemos datvirTvis arsebuli done, misi zrdis tendencia aqtualurs 

xdis garemos dacvis da bunebrivi resursebis racionaluri gamoyenebis 

mimarTulebiT urTierTobebis regulirebis sakiTxebis gadawyvetis 

aucileblobas saxelmwifo da saerTaSoriso masStabebiT. amisaTvis saWiroa 

saerTaSoriso praqtikiT rekomendebuli mdgradi ganviTarebis 

uzrunvelyofis moTxovnebis dacva.    

    “mdgradi ganviTareba” aris sazogadoebis ganviTarebis iseTi sistema, 

romelic sazogadoebis ekonomikuri ganviTarebisa da garemos dacvis 

interesebiT uzrunvelyofs adamianis cxovrebis donis xarisxis zrdas da 

momavali Taobebis uflebas – isargeblon Seuqcevadi raodenobrivi da 

xarisxobrivi cvlilebebisagan maqsimalurad daculi bunebrivi resursebiTa 

da garemoTi.     

    mdgradi ganviTarebis principebis damkvidreba unda efuZnebodes 

saerTaSoriso urTierTobebiT aRiarebul Semdeg principTa ucilebel 

dacvas: 

        - adamianebs aqvT ufleba hqondeT jansaRi da nayofieri sicocxle 

bunebasTan harmoniulobis pirobebSi; 

        - saxelmwifoebs aqvT suverenuli ufleba gamoiyenon sakuTari 

resursebi Tavisi garemosdacviTi da ekonomikuri politikis mixedviT. isini 

pasuxismgebelni arian imisaTvis, rom maT kontrols daqvemdebarebulma 

saqmianobam ziani ar miayenos bunebrivi garemos sxva qveynebis teritoriebze; 

        - ganviTarebis uflebis realizacia unda moxdes ise, rom 

uzrunvelyofil iqnes dRevandeli da momavali Taobebis moTxovnilebaTa 

samarTliani dakmayofileba ekonomikuri ganviTarebisa da garemos dacvis 

sferoSi; 

        - mdgradi ganviTarebis miRwevisaTvis aucilebelia, rom garemos 

dacva iqces ganviTarebis procesis ganuyofel nawilad da ar ganixilebodes 

misgan mowyvetiT; 

       - mdgradi ganviTarebis aucilebeli pirobaa siRaribis aRmofxvra; 

       - yvela saxelmwifom da xalxebma unda iTanamSromlon am mizniT, raTa 

Semcirdes mkveTri gansxvaveba cxovrebis doneebs Soris da dakmayofildes 

qveynis mosaxleobis umravlesobis sasicocxlo moTxovnilebebi;          

        – gansakuTrebuli mniSvneloba eniWeba ekonomikur - ekologiurad 

CamorCenili qveynebis mdgomareobas da moTxovnilebebs;  
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         – saxelmwifoebi TanamSromloben globaluri TanamSromlobis 

suliskveTebiT, raTa SenarCunebuli, daculi da aRdgenili iqnes dedamiwis 

ekosistemis sijansaRe da mTlianoba;  

         – yvela saxelmwifo inawilebs saerTo pasuxismgeblobas 

globaluri garemos degradaciaSi Tavisi “wvlilis” mixedviT;  

         – monawileoben ra mdgradi ganviTarebis miRwevisaTvis 

saerTaSoriso TanamSromlobaSi, ganviTarebuli qveynebi acnobiereben 

saTanado pasuxismgeblobas imis gaTvaliswinebiT, Tu rogor zemoqmedeben 

isini garemoze da ra teqnologiuri da finansuri SesaZleblobebi gaaCniaT; 

         – mdgradi ganviTarebis da yvela adamianisaTvis cxovrebis ufro 

maRali donis uzrunvelsayofad saxelmwifoebma unda SezRudon da gaauqmon 

warmoebisa da moxmarebis arasicocxlisunariani modelebi da gaataron 

Sesabamisi demografiuli politika; 

          - saxelmwifoebma unda iTanamSromlon erovnuli kompleqsuri 

samecniero potencialis ganmtkicebisaTvis mdgradi ganviTarebis misaRwevad 

samecniero-teqnikuri progresis sferoSi gamocdilebis gaziarebis gziT; 

          - saxelmwifoebi Rebuloben samarTlebriv aqtebs garemosdacviT 

sferoSi sakuTari specifikis safuZvelze, vinaidan erTi qveynis standartebi 

socialur-ekonomikuri TvalsazrisiT savsebiT miuRebeli SeiZleba 

aRmoCndes sxva qveynebisaTvis, gansakuTrebiT – ganviTarebadi 

saxelmwifoebisaTvis; 

          - ekologiuri problemebis gadasaWrelad, saxelmwifoebma unda 

iTanamSromlon xelsayreli da Ria saerTaSoriso sistemis Seqmnis mizniT, 

rac uzrunvelyofs ekonomikur zrdas da mdgrad ganviTarebas yvela 

qveyanaSi;  

          - saxelmwifoebma xeli unda Seuwyon ekologiuri danaxarjebis 

internacionalizacias da iseTi ekonomikuri instrumentebis gamoyenebas, 

romelTa mixedviTac dambinZurebeli uxdis saTanado safasurs dazaralebul 

mxares. amasTan aucilebelia ar dairRves interesebi da saerTaSoriso 

vaWrobis da investirebis wesebi. 

        – ekologiuri problemebis gadaWraSi udidesi roli eniWeba mkvidr 

mosaxleobas, mis codnas da tradiciul praqtikas;      

        – saxelmwifoebma mxari unda dauWiron adgilobrivi mosaxleobis 

TviTmyobadobas, kulturas, interesebs da uzrunvelyon misi efeqtiani 
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monawileoba mdgradi ganviTarebis miRwevis saqmeSi; 

         - mSvidoba, ganviTareba da garemos dacva mWidrod dakavSirebuli da 

ganuyofeli cnebebia.         

    aRsaniSnavia, rom saqarTveloSi, saxelmwifo da sazogadoebrivi 

urTierTobebis yvela ubanze bolomde araa aRiarebuli mdgradi 

ganviTarebis principebi da am mimarTulebiT sustad mimdinareobs 

mizanmimarTuli RonisZiebebis gatareba, romelTa masStabebic unda 

moicavdnen problemaTa rogorc lokalur, aseve regionul da globalur 

xasiaTebs. amasTan dakavSirebiT, saqarTvelos socialur-ekonomikuri 

ganviTarebis erT-erT umniSvnelovanes faqtors unda warmoadgendes:  

         - qveynis bunebrivi resursebiT sargeblobis, materialuri dovlaTis 

warmoebisa da moxmarebis harmonizacia;            

         – ekologiurad optimaluri da usafrTxo meTodebis danergva-

gamoyeneba da qveynis winaSe mdgari prioritetuli problemebis gadawyveta. 

    saqarTvelos saxelmwifo politika da sakanonmdeblo baza garemos 

dacvis sferoSi mWidrod ukavSirdeba qveynis sakanonmdeblo moTxovnebis 

dacvas garemos dacvis sferoSi.  

    “saqarTvelos konstitucia” warmoadgens garants qveynis 

mosaxleobisaTvis – janmrTelobisaTvis usafrTxo bunebriv garemoSi 

cxovrebis uzrunvelyofis saqmeSi.  

      am mimarTulebiT saqarTvelos mosaxleobis uflebebis dacva miiRweva 

saqarTvelos kanonmdeblobiT. garemos dacvis sferoSi miRebuli kanonebi 

gamoxataven saxelmwifos pozicias da asaxaven qveynis politikas 

saerTaSoriso TanamSromlobis  ganxorcielebisas.      

    saxelmwifoSi funqcionirebs garemos dacvis uzrunvelyofis Sesabamisi 

aRmasrulebeli saxelmwifo struqturebi, romelTa Sorisac gansakuTrebuli 

roli, saxelmwifo politikis ganxorcielebisas, miniWebuli aqvs 

saqarTvelos garemos dacvisa da bunebrivi resursebis saministros. aqedan 

gamomdinare, garemos dacvis sferoSi miRebuli kanonebis efeqturoba 

didadaa damokidebuli im RonisZiebaTa gatarebaze, romelTa 

ganxorcielebaze kontroli kanonmdeblobiT evaleba saqarTvelos garemos 

dacvisa da bunebrivi resursebis saministros, mis dargobriv da regionul 

organoebs.  
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    ukanasknel aTwleulebSi gaZlierebuli anTropogenuri zemoqmedebis 

reaqciad, bunebrivi garemos ekologiuri datvirTvis kvlevebis speqtris 

gafarToeba unda CaiTvalos.          

    is faqti, rom garemos teqnogenuri datvirTva axdens mavne zemoqmedebas 

cocxal organizmebze da mcenareul safarze, aris  erT-erTi umTavresi 

mizezi, romelic gvaiZulebs mivaqcioT seriozuli yuradReba am fenomenis 

monitorings.         

    ukve aravis ar epareba eWvi imaSi, rom garemos ekologiuri monitoringi 

adamianis organizebuli yofis erT-erTi mTavari ganuyofeli nawilia. igi 

sruldeba kompleqsurad, interdisciplinaruli samecniero -kvleviTi da 

praqtikuli sakiTxebis damuSavebis gziT. is mimarTulia bunebis garemosa da 

misi resursebis frTxili da racionaluri moxmarebisaken, raTa adamianis 

yofisaTvis Seiqmnas usafrTxo, ufro xelsayreli pirobebi da amaRldes misi 

keTildReoba.     

 

3.2  Tanamedrove energetikis mdgradi ganviTarebis ekologiuri  

           problemebi mTiani regionis pirobebSi                          

    Tanamedrove energetikis ganviTareba warmoudgenelia wyalsacavebis 

aSenebis gareSe. maTi arseboba aucilebelia hidravlikuri (hes-bi), Tbo (Tes-

bi) da atomuri (aes-bi) eleqtrosadgurebisTvis. aRniSnulTan dakavSirebiT, me 

XX-e saukunis bolo aTeuli wlebidan moyolebuli, eleqtrosadgurebis 

aSenebiT gamowveuli problemebi farTod iZenen aqtualobas msoflioSi.    

    saqarTveloSi wylis resursebis kompleqsur gamoyenebasTan dakavSirebuli 

problemebis gadawyvetis ZiriTad saSualebad hidroeleqtrosadgurebis 

Senebaa miCneuli.         

    praqtikulad, naklebad gamoyenebuli hidroenergetikuli resursebis 

arseboba, Tbo-energetikuli balansis mniSvnelovani deficiti da 

hidroenergosadgurebis upiratesoba ekonomikurad xelsayrels da 

energetikulad mizanSewonils xdis maT mSeneblobas saqarTveloSi. magram, 

vinaidan wylis bunebrivi vardnebi (CanCqerebi) arc ise mravlad moipoveba 

qveyanaSi, mdinareTa potenciuri hidroenergetikuli resursebis gamoyeneba 

wylis xelovnuri vardnis doneebis Seqmnas moiTxovs. amis gamo 

hidroeleqtrosadgurebis mSenebloba sxvadasxva sididis dawnevis mqone 

hidrokvanZebis agebas ukavSirdeba, rac, Sesabamisad, sxvadasxva farTobisa  
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da moculobis  wyalsacavebis arsebobas iwvevs. 

    pirveli hidroeleqtrosadgurebi mdinareebs maTi bunebrivi saxiT 

iyenebdnen, magram exla, wylis vardnis simaRlis gazrdisa da misi mosvlis 

gasamarTavad, umetes SemTxvevaSi kaSxlebs aSeneben. hidroenergetikuli 

danadgarebis ageba Zviri jdeba, magram maTi eqspluatacia SedarebiT iafia, 

vinaidan „sawvavi“ muqTia.  

    am meTodis upiratesobebs miekuTvneba is, rom ar binZurdeba atmosfero da 

advilad xdeba wylis miwodebis regulireba, ris gamoc pikuri datvirTvasTan 

dakavSirebuli problemebi ar arsebobs.  

    magram hidroenergetikuli resursebis farTo gamoyenebisaTvis arsebobs 

mravali siZneleebi, maT Soris: hidroenergetika bunebrivi garemasaTvis 

usafrTxo ar aris;  saWiroa didi moculobis wylis dagroveba.  

    hes–bis Seqmnisa da eqspluataciis ekologiuri Sedegebi, uwinares yovlisa, 

dakavSirebulia iseT movlenebTan, rogorebicaa: wyalsacavebis negatiuri 

zemoqmedeba mimdebare teritoriebis mikroklimatze; hidrologiuri reJimis 

rRveva, maTi florisa da faunis saxeobaTa Sedgenilobis gauaresebiT; didi 

teritoriebis gariyva da noyieri miwebisa da tyis masivebis datborva, rac 

adgilobriv - aborigen mosaxleTa gadasaxlebas iwvevs. 

    vake raionebSi sanapiro miwis nakveTebs SeuZliaT baris biotopebis 

danaklisis nawilobrivi kompensireba moaxdinon, xolo mTebSi aseTi 

danaklisi, ZiriTadad, aunazRaurebeli rCeba. amis Sedegad mTis wyalsacavebis 

destruqciuli gavlena ekosistemaze metad mkafiod vlindeba. 

    magaliTad, Cveni kvlevebis Tanaxmad, dasavleT saqarTveloSi udidesi – 

jvris wyalsacavis arsebobis periodis 1980–1990w-Si: mestiaSi haeris 

temperatura 10%-iT moimata, xolo xaiSSi – 5 %-iT Semcirda; niadagis 

temperatura mestiaSi, jvarSi da xaiSSi Semcirda, daaxloebiT, 2, 4 da 10%-iT, 

Sesabamisad. TavianTi normebTan SedarebiT, es cvlilebebi ufro 

mniSvnelovania. atmosferuli naleqebis saSualowliuri mniSvnelobebi 

saanalizo periodSi TiTqmis mTel gansaxilvel teritoriaze matebis 

tendenciiT xasiaTdebian: – mestiaSi – 5%,  jvarSi – 6%, zugdidSi – 18%, 

galSi ki, 12%. fardobiT tenianobas sakvlev periodSi matebis tendencia 

gaaCnia: mestiaSi, xaiSSi da zugdidSi, saSualod, 3 %–iT, xolo jvarSi misi 

mateba 10% aRemateba.  
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    wyalsacavis SeqmniT 15km2 farTobze, mkveTrad mcirdeba qvefenili 

zedapiris albedo, saSualod, daaxloebiT, 50 %-iT.  

    qvefenili zedapiris temperaturisa (Semcireba, saSualod, 15 %-iT) da 

wylis orTqlis drekadobis (mateba, saSualod, 8 %-iT weliwadSi) erToblivi 

cvlilebebiT gamowveuli zemoqmedeba iwvevs wyalsacavis zedapiris efeqturi 

gamosxivebis Semcirebas, daaxloebiT, 2 %-iT weliwadSi da wyalsacavis 

zedapiris radiaciuli balansis matebas, daaxloebiT, 15-25 %-iT.  

    gamoTvlebi, agreTve, cxadhyofen, rom am meteoelementis mniSvnelobebi 

weliwadis sxvadasxva periodebSi, mkveTrad gansxvavdebian. magaliTad, 

zamTris periodSi, wyalsacavis Seqmnis Semdeg, am teritoriaze radiaciuli 

balansis mniSvneloba matulobs, saSualod, 90%-iT, gardamaval periodebSi -

40%-iT, zafxulSi, daaxloebiT, 20%-iT. mTeli wlis ganmavlobaSi ki, 

daaxloebiT, 30% -iT [19].    

    es ricxvebi warmoadgenen sakmaod maRal sidideebs da wyalsacavis 

mimdebare teritoriis meteorologiur reJimze mniSvnelovani zemoqmedebis 

arsebobaze miuTiTeben. 

    droTa ganmavlobaSi wyalsacavebis fskeri wylis myari nataniT ifareba 

da, Tu maTi regularuli amowminda ar iwarmoebs, isini wyalsacavis 

sasargeblo moculobas ikaveben. es ki, wyalsacavis efeqturobis dakargvas 

iwvevs. amasTan, is, samrewvelo, soflis, komunaluri meurneobaTa da a.S. 

sawarmoTa mier CaSvebuli mavne da toqsikuri nivTierebaTa saTavsad iqceva.    

    biogenuri nivTierebis garda aq mZime metalebis, radioaqtiuri 

elementebisa da mravali, didi sicocxlis periodis mqone, Sxamqimikatebis 

akumulacia xdeba [1].  

    qvemoT, cxrilSi samecniero literaturuli monacemebisa da Cveni 

kvlevebis Sedegebis erToblivi damuSavebiT miRebuli daskvnebia mocemuli.  
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  cxrili 1. hidroenergetikis gavlena bunebriv garemoze, ekosistemebze da     

  adamianze           

proc-
esi 

   gavlena garemos elementebze da biotaze  jaWvuri reaqciebis 
magaliTebi  niadagebze, 

gruntebze  

haerze wylebze ekosistemaze 
da adamianze 

          1 2 3 4 5 6 

mSene-
blo-
ba 

niadagisa 
da 
gruntebis 
mospoba 
samSeneblo 
moednebze, 
misasvlel 
gzebze, 
sameurneo 
obieqtebze 
da sx.; 
niadagis 
gruntis 
didi 
masebis 
gadaadgi–
leba, 
gansakuT–

rebiT, 

kaSxlis 

mSeneblo–

bisas da 

wyalsaca–

vebis 

miwayri–

lebiT 

Semofar–

gvlisas 

aerozoluri 

dabinZureba: 

niadagis 

gafrqvevis 

produqtebiT, 

samSeneblo 

masalebiT  

(gansakuT–

rebiT 

cementiT). 

mcire 

raodenobis 

qimiuri 
dabinZureba, 
ZiriTadad: 
teqnikis 
muSaobis 
Sedegad; 
warmoebebis  
gafrqvevebiT; 
samSeneblo 
masalebiT 

 

wylis reJimis 
rRveva da 
dabinZureba 
mSeneblobis 
adgilebSi 
(SemovliTi 
arxebi da a.S.) 

ekosistemis 

da misi 

elementebis 

(mcenareuli 

safaris, 

niadagis) 

nawilobrivi 

rRveva; 

cxovelTaTa 

SeSfoTeba;  

sarewis 

intensifi–

kacia da a.S.  

adamianze 

zemoqmedeba,  

ZiriTadad, 

socialuri 

faqtorebisa 

da garemos 

Secvlis 

Sedegad.  

 

 

 

gamdinare  wyali – 

(mdinare);>  

wyalsacavi; > 

qimiuri 

nivTierebaTa  

dagroveba  

(evtrofikacia);> 

plius siTburi 

dabinZureba; > 

wylis saTavsis 

modeba 

mcenareulobiT 

(yvaviloba); >  

gamdidreba 

organuli 

nivTierebebiT; > 

Jangbadisagan 

dacla; > 

tranzituli tipis 

ekosistemis 

gardaqmna 

akumulaciur–

SegubebulSi; > 

wylis  

gafuWeba; > 

Tevzebis 

avadmyofoba;>  

wylis xarisxis an 

gemos da sarewao 

produqtebis 

Tvisebebis  

dakargva; > 

wylis masivebis 

dawola 

wyalsacavis 

fskerze; > 

seismuri 

movlenebis 

intensifikacia. 

wyal–
saca–
vebis 
Sevse
–ba 

noyieri, 
noRa 
miwebis 
wyalqveS 
moqceva 
(datborva), 
sanapiro 
zolSi  

damatebiTi 
aorTqleba 
wyalsacavebis 
zedapiridan  

wyalsacavebis 
qvabulis 
Sevsebisas da 
napirebis 
formirebisas: 
gamdinare 
wylebis 
Secvla 

xmeleTis 

ekosistemebis 

mTliani 

mospoba 

(CaZirvis 

Sedegad tyis 

masivebis 
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gruntis 
wylebis 
amoweva 
(datborva, 
daWaobeba) 

Segubebulze; 
wyalsacavebis 
aucilebeli 
dabinZureba 
swrafad 
xsnadi da sxva 
mavne minarev – 

ნივთიერებე–

ბით.  
 

ganadgureba, 

mTeli 

biomasebis 

mitoveba 

wylis 

dagubebis 

zonaSi), 

sanapiro 

ეკოსისტემების 

შეცვლა; 

დასატბორი 

zonidan 

mosaxleobis 

aucilebeli 

gadasaxleba, 

socialuri 

naklovanebebi. 

hes–
ebis 
muSa–
oba 

sanapiro 

zolis  

mravalw-
liuri 
ngreva 
(abrazia); 
sanapiro 
zonaSi 
niadagis 
axali 
tipebis 
formireba. 

sinotivis 

momateba, 

temperaturis 

Secvla, 

nislebi, 

adgilobrivi 

qarebi; 

organuli 

narCenebis 

lpobis 

Sedegad, 

xSirad 
arasasiamovno 
sunis 
gavrceleba.  

dabinZureba 

Camdinare 

wylebis 

CadinebiT da 

niadagis, 

mcenareuli  

narCenebis, 

merqanis da 

a.S. 

organikis 

didi masebis 

gaxrwna;  

fenolebis 

warmoqmna, 

biogenebis da 

sx.nivTierebeb

is dagroveba; 

gaZlierebuli 

daTboba, 

gansakuTrebi

T wyalmarCxi 

(wyalmcire) 

adgilebSi 

(siTburi 

dabinZureba); 

evTrofikacia, 
yvaviloba, 
Jangbadis 
dakargva, 
mZime 
liTonebis, 
lamis, 
radioaqtiuri 
nivTierebaTa 
da sxva 
nivTierebaTa 
dagroveba; 
wylis 

datborvis 

zonebSi axali 

ekosistemebis 

forbireba 

(ZiriTadad  

mdelosi da 

Waobebis); 

wylebSi 

mcenareebis 

modeba, 

yvaviloba, 

Tevzebisa da 

sxva hidrobi–

ontebis 

migraciis 

rRveva, 

Zvirfasi 

saxeobaTa 

Secvla 

naklebad 

Rirebu–

lebebze;   

Tevzebis 

daavadeba 

(gelmintebi da 

sxva 

parazitebis 

gamravleba); 

wyalmcena–

reebiT 

layuCebis 

xvrelebis 

daxSoba, 

qviriTis 

dayris 

adgilebis da 
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xarisxis 
gafuWeba.   

gamozamT–

rebis 

ormoebis 

rRveva; 

Tevzebis 

gemovnebiTi   

xarisxis 

daqveiTeba. 

wylis 

masebTan  

(banaoba da 

sx.) da sarewi 

produqte–

bTan 

kontaqtisas 

adamianTa 

daavadebis 

albaTobis 

mateba. 

 

    akumulaciis produqtebi problemurs xdian SesaZleblobas wyalsacavebis 

mier dakavebuli teritoriebis gamoyenebas maTi likvidaciis Semdeg.  

    kvlevebiT [18] dadginda, rom wyalsacavebi, maTi aSenebidan, daaxloebiT,  

50–100 wlis Sdeg, SlamiT amovsebis Sedegad, rogorc energetikuli 

obieqtebi kargaven TavianT Rirebulebas. unda vivaraudoT, rom mTian 

regionebSi es procesi mniSvnelovnad aris  aCqarebuli, risi „kargi“ 

magaliTia gumaTi – varcixis  wyalsacavebis mdgomareoba.           

    gumaTi-varcixis wyalsacavebSi natanis ganawilebis kvlevebma aCvena [7], 

rom  wyalsacavebis moqmedebis yvelaze aqtiur periodSi (1956-1986 wlebi), 

wyalsacavSi natanis  daleqvis arem mTeli wyalsatevi da mdinaris 

kalapotis mimdebare nawili moicva. mosilvis areSi daleqili natanis 

moculoba gumaTis wyalsacavis  saproeqto moculobas TiTqmis 1,5-jer 

aRemateba. varcixis wyalsacavis mosilvis ares zrda ki,  ise swrafad 

mimdinareobda, rom man 1986 wlisaTvis saproeqto moculobis (15 mln. m3) 98% 

dakarga.  

    specialistTa daskvniT [7], am eleqtrosadgurebis teqnikuri mdgomareoba 

iseTia, rom arsebuli normebis mixedviT maTi eqspluatacia dauSvebelia. 

    rogorc vxedavT, bolomde gauazrebelma sameurneo politikam 

hidroenergetikaSi, negatiuri problemebi warmoqmna qveyanis ekonomikaSi: 

nadgurdeba zRvis sanapiro infrastruqtura, kulturuli memkvidreobis 

nagebobebi da sacxovrebeli saxlebi; aRiniSneba zRvispirSi plaJamgebi 
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natanis deficiti, ris gamoc sanapiroze mkveTrad aqtiurdeba abraziuli 

procesebi [6].                 

    hidroenergetikis aRniSnuli naklovanebebi metyveleben hes–ebis da sxva 

alternatiuli wyaroebis mSeneblobis variantebis yovelmxrivi 

Sepirispirebis auciloblobaze.                                                                             

    
    3.3. maRali saimedobiT garemos ekologiuri datvirTvis Sefasebis        

                                  meTodologia     

    3.3.1.  dakvirvebebis monacemTa ricxvisa da periodis SerCevis sakiTxi 

    atmosferos dabinZurebis Sesaxeb informaciis ganzogadebis erT-erT 

mTavar moments, saSualo mniSvnelobis gansazRvrisaTvis, dakvirvebaTa 

ricxvisa da periodis SerCeva warmoadgens, radganac praqtikulad 

SeuZlebelia aRniSnuli sakiTxis Sesaxeb xangrZlivi periodis informaciis 

matarebeli erTgvarovani rigis miReba. klimatologiaSi am miznisaTvis 

dakvirvebaTa iseTi rigebi gamoiyeneba, romlebSic axali gazomvebis 

monacemTa damatebiT saSualo mravalwliuri maxasiaTeblebi mcired 

icvlebian. 

    atmosferos dabinZurebis Sesaxeb monacemTa saSualo mniSvnelobis 

gaangariSebisas, iseve, rogorc meteorologiuri informaciis damuSavebisas, 

didi mniSvneloba aqvs klimatologiurad erTgvarovani dakvirvebaTa rigebis 

gamoyenebas. amisaTvis, pirvel rigSi, dakvirvebaTa saguSagoebis 

adgilmdebareoba, mimdebare teritoriis gaSeneba da minarevTa sinjebis 

aRebisa da koncentraciebis gansazRvris meTodebi ucvleli unda iyos.  

    magram, atmosferos ekologiuri mdgomareobis kontrolis qselSi 

yovelTvis ar moipoveba dakvirvebaTa iseTi rigi, romelic srulad 

akmayofilebs wardgenil moTxovnebs. amis gamo, sxvadasxva saguSagoze 

miRebuli dakvirvebaTa periodebis gamosaricxad, atmosferoSi minarevTa 

koncentraciebis sivrcul-droiTi cvlilebebi da am cvlilebaTa 

Sepirispirebis Sedegebi unda iqnes Seswavlili.          

    mravali wlis ganmavlobaSi gamovlenili atmosferos dabinZurebaze 

dakvirvebaTa monacemebis statistikuri araerTgvarovneba ganixileba, 

rogorc saerTo tendenciis maCvenebeli sidide - trendi. amasTan, misi 

dadgenisas didi mniSvneloba eniWeba klimatologiured erTgvarovani 

monacemebis gamoyenebas.      

    qveyanaSi ekonomikuri ganviTarebis gegmebis SemuSavebis procesSi  
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da sainvesticio garemos gaumjobesebisTan dakavSirebuli praqtikuli 

amocanebis gadaWrisas, meteorologiuri parametrebisa da atmosferul 

minarevTa koncentraciebis saSualo mniSvnelobebi, Sesabamisi cdomilebebiT, 

SeiZleba iqnen gansazRvrulni drois mocemul intervalSi (aranakleb erTi 

wlisa) Sesrulebul dakvirvebaTa monacemebiT. amasTan, am periodis 

ganmavlobaSi mocemuli regionisaTvis metad damaxasiaTebeli amindisa da 

gamonabolqvTa reJimis pirobebi unda daikvirvebodes. 

    rogorc nebismieri meteorologiuri elementis, ise haeris dabinZurebis 

donis maxasiaTeblebi unda iqnen uzrunvelyofilni saWiro raodenobis 

sawyisi monacemebiT. imisaTvis, rom dadgindes generaluri erTobliobis 

WeSmaritix saSualos SezRuduli amonakrefidan miRebuliq saSualos 

mniSvnelobaze SecvliT warmoqmnili cdomilebis sidide, sargebloben 

ndobiTi albaTobis gamosaxulebiT:   

                                                                     t  

                                            P (q  – x ) < ⎯⎯ = a       ,         (1) 

                                                                    n   

    sadac t-stiudentis parametri, a-ndobiTi albaTobis mocemuli 

mniSvneloba, -saSualo kvadratuli gadaxra, xolo n-dakvirvebaTa ricxvia,   

                                t 

                                               x =q    ⎯             ,                 (2)                                                                           

                                          n  

Tu gaviTvaliswinebT, rom 0,95 tol ndobiT albaTobas Seesabameba t=1,96, 

mocemuli (1) da (2) formulebis Tanaxmad,  q-saTvis saSualo sididis 20%-

is cdomilebiT gaTvlis uzrunvelsayofad dakvirvebaTa ricxvi 100-ze 

naklebi ar unda iyos.   2q SemTxvevaSi ki, saWiroa maTi raodenobis 

gaoTxkeceba, xolo, Tu   0,5q, Sesabamisad, 25-mde unda iqnes Semcirebuli. 

    gamomdinare iqidan, rom amonakrefis mezobel wevrTa Soris kavSiri ar 

arsebobs, saSualo mniSvnelobis gasaangariSeblad mocemuli sizustiT, 

aucilebelia saWiro informaciis raodenobis gadideba mamravliT 

)(1/)(1  rr −+ , sadac r() - dakvirvebaTa Soris drois intervalSi 

normirebuli korelaciuri funqciis mniSvnelobaa. amitom, atmosferos 

dabinZurebis doneze dakvirvebaTa monacemebis dasamuSaveblad, saWiroa 

droiTi korelaciuri funqciis saxisa da am mamravlis mniSvnelobis 

gansazRvra sxvadasxva parametrebisaTvis. 
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    kvlevebiT dadginda, rom dakvirvebaTa vadebsSoris 3 saaTiani 

intervalisaTvis aRniSnuli korelaciis koeficienti, daaxloebiT, 0,8 

tolia, xolo 9 da 15 saaTis intervalebisaTvis is, Sesabamisad, 0,7 da 0,55 

Seadgens. amrigad, dakvirvebaTa vadis ukanaskneli periodisaTvis minarevTa 

koncentraciebis saSualo mniSvnelobis gaangariSebis sizustis 

asamaRleblad, pirvelTan SedarebiT, TiTqmis 2-jer meti moculobis 

informaciis flobaa aucilebeli, xolo amerikel mecnierTa varaudiT kargi 

Sedegebis misaRwevad es cifri unda mniSvnelovnad gaizardos [10].                  

    

       3.3.2. sainformacio masalis araerTgvarovnebis gamoricxvis xerxi    

    qveyanaSi ekologiuri mdgomareobis Sesaxeb didi raodenobis 

mravalferovani sawyisi informaciis arsebobam, am mdgomareobis swori 

Sefasebis mwvave moTxovna gamoiwvia.   

    praqtikam dagvarwmuna, rom es Sefasebebi unda Seicavdnen,  sxvadasxva 

periodisa da sivrculi masStabis gasaSualoebiT miRebul, informacias 

bunebriv garemoSi minarevTa koncentraciebis sivrcul-droiTi ganawilebisa 

da maTi cvlilebebis Sesaxeb. magram am sakiTxis gadaWra dakavSirebulia 

rig mniSvnelovan siZneleebTan. erT-erTi maTgani ganpirobebulia imiT, rom, 

rogorc zemoT iTqva, atmosferoSi mimdinare gadatanisa da turbulenturi 

difuziis procesebi, minarevTa gavrcelebisas miwispira haeris fenaSi, maT 

araTanabar ganawilebas uwyoben xels. 

    minarevTa koncentraciebis ganawileba sakvlev garemoSi bevrad aris 

damokidebuli maTi fizika-qimiur Tvisebebzec. magaliTad, danarCen yvela 

sxva Tanabar pirobebSi, naxSirJangis koncentraciebis mniSvnelobebi 

atmosferoSi, ZiriTadad, miwispira fenaSi mimdinare haeris masebis 

gadatanisa da turbulenturi Serevis procesebiT regulirdeba. 

atmosferuli mtvris, maT Soris, radioaqtiurisa, koncentraciis sidideebi, 

igive pirobebSi, garda aRniSnulisa, gravitaciuli CamocveniT, xolo gogirdovani 

airis – JangviT da sxva SenaerTebSi transformaciiT regulirdebian. amasTan, 

gogirdovani airis sxva SenaerTebSi gadasvlis siCqare mzis radiaciis 

intensivobaze, azotis Jangeulebisa da ozonis arsebobaze da haeris tenianobaze 

aris damokidebuli mniSvnelovnad.  

    zemoaRniSnulis gamo, sakvlev raionebis calkeul punqtebze da drois 

sxvadasxva monakveTebSi minarevTa koncentraciebis veilis ganawilebaSi 

SeiZleba mniSvnelovani gadaxrebi iqnes aRricxuli.  
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    garda amisa, atmosferos minarevebi xasiaTdebian koncentraciebis farTo 

diapazoniT: dawyebuli mikrogramis nawilebidan – aTeul miligramamde 

haeris 1m3 moculobaSi, rac, xSirad, maTi gansazRvris cdomilebebis zrdisa 

da miRebul monacemTa analizis Sedegebis interpretaciis gaZnelebis mizezi  

xdeba.  

    amis gamo, dakvirvebaTa masalis interpretaciisa da atmosferuli haeris 

ekologiuri mdgomareobis Sefasebis gasaadvileblad da zemoganxiluli 

pirobebiT warmoqmnili monacemTa araerTgvarovnebis aRmofxvris mizniT, Cems 

mier iqna Semotanili, sakvlevi garemos mocemuli nivTierebiT - Ki da 

saSualo jamuri (saerTo) - K, dabinZurebis maCveneblebis cnebebi. maTi 

saangariSo formulebi qvemoTaa mocemuli: 

                         qi 
                    Ki = ____           ,            (3) 
                          qix   
                                   

                         Ki 
                    K = _____          ,             (4)              
                        n 

    sadacqi da qix –Sesabamisad, garkveul sivrcesa da droSi 

gasaSualoebuli i–uri nivTierebis koncentracia da misi Sesatyvisi 

manormirebeli sididea. ukanasknelis rangSi mocemuli minarevis saSualo 

mravalwliur koncentracias vRebulobT, xolo n– minarevTa ricxvia.        

garda amisa, umcires kvadratTa meTodis gamoyenebis saSualebiT, 

minarevTa wliuri saSualo koncentraciebis mniSvnelobaTa cvlilebebis 

gamomsaxveli wrfis gantolebisa da am cvlilebaTa tendenciebis an trendis 

gansazRvra aris SesaZlebeli. ukanasknelis gamosaTvlel formulas, 

romelic xuTwlian ciklSi bolo wlis cvlilebis Sefasebis saSualebas 

iZleva pirvel welTan SedarebiT, SeiZleba Semdegi saxe mivceT: 

                              1 

                    T = ⎯⎯  [(2M5 + M4) - (2M1 + M2)] 100%                ,                       (5)       

                          10M1 
    

    sadac, T – atmosferoSi moxvedrili mavne minarevTa cvlilebis 

tendenciaa, procentebSi, xolo M1 – M5 – gamonabolqvTa raodenobebia 1 --5-e 

wlebis intervalSi. 

    rogorc praqtikam gviCvena, Cems mier Semotanili normirebis meTodi 

monacemTa araerTgvarovnebis gamoricxvisa da atmosferos minarevTa jamuri 
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zemoqmedebis Sedegad miRebuli ekologiuri mdgomareobis (datvirTvis) 

Sefasebis saukeTeso saSualebas iZleva. garda amisa, misi gamoyeneba 

sxvadasxva pirobebSi Sesrulebuli meteorologiuri dakvirvebebis 

monacemTa araerTgvarovnebis gamoricxvisTvis karg Sedegs iZleva [5,12].  
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    IV.  Cvens mier SemuSavebuli bunebrivi garemos teqnogenuri      

                    datvirTvis Sefasebis midgoma        

  
    4.1. atmosferuli naleqebis mineralizacia - garemos dabinZurebis   

       indikatori 

    bolo aTwleulebis ganmavlobaSi geofizikis mecnierebaSi axali 

mimarTuleba – atmosferos qimia Camoyalibda. mis kvlevis erT-erT 

mniSvnelovan sagans, anTropogenuri warmoSobis aerozoluri minarevebiT, 

maT Soris, radioaqtiuriT, atmosferos dabinZurebis Seswavla warmoadgens.  

    aRsaniSnavia, rom atmosferuli naleqebis (wvimis wylis da Tovlis) 

Sedgeniloba im aerozolebis koncentraciiTa da fizikur-qimiuri TvisebebiT 

aris ganpirobebuli, romlebSic igulisxmeba, rogorc, haeris masaTa 

urTierTSerevis procesSi, Rrublis wveTebis mier mitacebuli, ise am 

wveTebis  kondensaciis birTvebad warmodgenili nawilakebi [3]. 

    amrigad, naleqebis mineralizaciis kvlevis SedegebiT, anTropogenuri 

minarevebis makromasStabur gadatanebze da atmosferosa da dedamiwis 

zedapiris teqnogenur datvirTvis Sefasebaze SeiZleba msjeloba.     

    anTropogenuri warmoSobis kondensaciis birTvebis saukeTeso magaliTs 

qloris, gogirdis, bromis, liTonuri da radioaqtiuri minarevebis Semcveli 

aerozolebi warmoadgenen. garda amisa, am elementebis mierTebiT, inertuli 

mineraluri mtvris nawilakebi aqtiur kondensaciis birTvebaT 

gardaiqmnebian. am nawilakebis koncentraciebis cvlilebebi atmosferoSi 

mniSvnelovan zemoqmedebas axdenen Rrublebis Camoyalibebis procesebze da 

naleqebis reJimze. amasTan, ara marto aitkenisa da msxvili birTvebis saxiT 

warmodgenil nawilakTa zomebis speqtris maRaldispersul aerozolTa 

nawils ukavia didi roli, aramed 10-30 da 31-200mkm diametris mqone, gigantur 

da zegigantur nawilakebsac eniWeba maRali mniSvneloba. aseTi nawilakTa 

raodenoba atmosferoSi farTo diapazonSi icvleba da maTi ricxvobrivi 

koncentraciebi haerSi 0,1 – 30 nawilaki/l fargebSi meryeobs, rac 

damokidebulia miwispira safarze, aerozolebis wyaoebze da miwis 

zedapiridan atmosferos zondirebis simaRleze. am nawilakTa koncentracia, 

romelTa Soris organuli warmoSobis nawilakebi, daaxloebiT, 30% 

Seadgenen, Rrublebs zeviT gacilebiT naklebia, vidre maT qvemo nawilSi, 

rac, ZiriTadad, Camorecxvis meqanizmis moqmedebiTaa ganpirobebuli.    
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    amrigad, rogorc irkveva, atmosferuli naleqebi didad uwyoben xels 

nivTierebaTa mimoqcevas bunebaSi da atmosferos TviTgasufTavebis ZiriTad 

meqanizmTan erTad, dedamiwis qvefenili zedapiris dabinZurebis mniSvnelovan 

wyaros warmoadgenen.  

    zemoaRniSnulidan gamomdinare, SegviZlia davaskvnaT, rom atmosferuli 

naleqebis qimiuri Sedgenilobis Seswavla garemos teqnogenuri datvirTvis 

monitoringis erT-erT umTavres sagans warmoadgens. amasTan, SesaZlebelia 

gamoyeneba informaciisa, rogorc maTi mineralizaciisa, ise liTonuri da 

radioaqtiuri mikrominarevebis Semcvelobis Sesaxeb.  

    miuxedavad imisa, rom cnobebi naleqebSi liTonuri minarevebis 

Semcvelobaze atmosferos dabinZurebis farTo speqtris aspeqtebze 

msjelobis saSualebas iZleva, rac mkvlevarTa did interess ganapirobebs, 

saqarTveloSi aseTi saxis kvlevebma ganviTareba ver hpova da maT mxolod 

epizoduri xasiaTi aqvT [3].   

    rogorc zemoT iTqva, atmosferuli naleqebis qimiuri Sedgeniloba 

bevrad aris ganpirobebuli im aerozolebis SedgenilobiT, romelTa wyarod 

SeiZleba iyos bunebrivi warmoSobis nawilakebi. amaT ematebaT 

anTropogenuri warmoSobis produqtebi, romelTa fizika-qimiuri Tvisebebi 

Zalze rTulia, xolo wili atmosferos dabinZurebaSi mzardi tempebiT 

matulobs. garda amisa, naleqebis Sedgenilobaze didi mniSvneloba 

meteorologiur pirobebs eniWeba, romlebic ara marto atmosferuli 

naleqebis raodenobaze, xasiaTsa da ganawilebaze, aramed haeris masebis 

gadatanis siCqarezec da mimarTulebazec axdenen mniSvnelovan gavlenas.      

    zemoaRniSnulis gamo aerozolur nawilakTa koncentraciebi, buneba da 

yofaqceva ucvleli ar rCeba. mniSvnelovnad icvleba, agreTve, maTi 

integraluri maxasiaTeblebi atmosferos svetSi da geografiuli ganawileba. 

yvelaferi es atmosferuli naleqebis qimiuri Semcvelobis mniSvnelovan 

cvalebadobas ganapirobebs da maTi mineralizaciis ganmsazRvreli ZiriTadi 

nivTierebebis koncentraciebi, erTsa da imave raionis SigniTac ki, sinjidan 

sinjamde, sakmaod farTo farglebSi meryeoben.                             
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      cxrili 2 sxvadasxva periodSi gasaSualoebuli minarevTa        

      koncentraciebis mniSvnelobebis saSualo kvadratuli gadaxrebi, (%) 

 
ZiriTadi 
ionebi  
 
 

 
             gasaSualoebis periodebi 
 
   erTjeradi 

Mmravalwliuri  
saS. Tviuri 
 

mravalwliuri 
saS. wliuri 
 

SO4
2- 95 47 14 

Cl- 98 40 12 
NO3

- 35 35 11 

HCO3
- 79 42 12 

NH4
+ 99 49 15 

Na+ 80 40 12 

K+ 89 53 16 
Mg2

+ 98 49 14 

Ca2
+ 61 28 8 

∑i 58 30 9 
 

    zemoaRniSnuliT aixsneba cxr.2–Si motanili erTjeradi sinjebis analizis 

monacemTa saSualo kvadratuli gadaxrebis gaangariSebebis Sedegebi, romlebic 99-

60% - is farglebSi mdebare cdomilebebze miuTiTeben.  

    magram, rogorc kvlevebma gviCvena [3], gasaSualoebis periodebis zrdasTan 

erTad mcirdeba saSualo sidideebis kvadratuli gadaxrebis mniSvnelobebi. amitom 

monacemTa saimedobis gadidebis mizniT aucilebeli xdeba gasaSualoebis 

periodebis gazrda. ase magaliTad, mravalwliuri saSualo Tviuri koncentraciebis 

cdomilebebi 30-50% Seadgenen, xolo maTi mravalwliuri saSualo wliurebis 

cdomileba 8-15% - mde mcirdeba. amasTan, atmosferos minarevTa koncentraciebis 

ganawilebis saimedo Sefasebisa da mecnierilad dasabuTebuli daskvnebis 

gasakeTeblad saWiro aRmoCnda, daaxloebiT, aranakleb 5-10 wlis dakvirvebaTa 

masalis floba.   

 

 4.2. dedamiwis zedapirze Camorecxil minarevTa raodenobis Sefasebis    

     meTodis gamoyeneba bunebrivi garemos teqnogenuri datvirTvis   

                            gansazRvris mizniT  

    garemos ekologiuri monitoringis Sesrulebisas didi mniSvneloba 

eniWeba atmosferoSi danawevrebul mavne minarevTa dedamiwis zedapirze 

daleqil da Camorecxil nivTierebaTa raodenobis Sefasebebs.  aRniSnuli 

movlenebis Sedegad didad ewyoba xeli dedamiwis qvefenili zedapiris 

degradaciisa da gaudabnoebis procesebs, riTac qveynis ekonomikas 

mniSvnelovani zarali adgeba. DDD  
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    amasTan dakavSirebiT dedamiwis zedapirze Camorecxil mineralur 

nivTierebaTa raodenobis Sefasebebi mzard interess iwveven.  

    cnobilia, rom atmosferos dabinZurebis sakiTxebi mWidrodaa 

dakavSirebuli biosferos SenarCunebis problemebTan.      

    Tu atmosferos mavne minarevebidan “TviTgasufTavebis” unari gaaCnia, 

dedamiwis qvefenil zedapirze mosuli nivTierebebi sakmaod didi xniT 

rCebian iq, rac maTi raodenobis permanentul zrdas ganapirobebs. amis gamo, 

bunebriv garemoSi mimdinare qimiuri reaqciebis Sedegad, pirvandelze ufro 

saSiSi qimiuri SenaerTebis formebis miRebaa mosalodneli. aRniSnuli 

viTareba, xSirad, dedamiwis zedapiris mniSvnelovani gauaresebis mizezi 

xdeba, rac gaudabnoebis xelSemwyobi pirobebis Seqmnasa da Savi zRvis auzis 

arealSi niadagis, zRvisa da mtknari wylis negatiuri cvlilebebis Seqmnas 

uwyobs xels. magram, miuxedavad imisa, rom saqarTveloSi atmosferuli 

nalaqebis mineralizaciis Seswavlas didi yuradReba eTmoboda, aseTi 

informaciis miReba SeuZlebeli iyo, vinaidan am saxis dakvirvebebi 

specialuri meTodebisa da xelsawyoebis SemuSavebas moiTxovda [11].         

es ganpirobebulia imiT, rom atmosferul naleqebSi (wvimis wyali da Tovli) 

mineralur nivTierebaTa koncentraciebis monacemebiT, dedamiwis zedapirze 

daleqil minarevTa raodenobis Sesaxeb informaciis miReba SeuZlebelia, 

vinaidan isini sxvadasxva ganzomilebebiT ganisazRvrebian.     

    sakiTxis gadasaWrelad, Cvens mier, atmosferuli naleqebis jamisa da 

maTSi sakvlevi mineraluri nivTierebis koncentraciebis mniSvnelobebiT, 

Camorecxili mineraluri nivTierebis raodenobis gasaangariSeblad iqna 

miRebuli qvemoT mocemuli formula [15]:  

                                                                        t 
                                           M = qH · 10-3 ————                     ,                        (6) 
                               km2 wl 
 
    am formulaSi M - 1km2 farTobze 1 wlis ganmavlobaSi Camorecxili 

mineraluri nivTierebis raodenobaa tonebSi, q -mosul naleqebSi am 

nivTierebis saSualo wliuri koncentraciaa mg/l, H -ki erTi wlis naleqebis 

jamia mm-Si.  

    mocemuli formulis daxmarebiT iqna gaangariSebuli kavkasiis sxvadasxva 

punqtze miwis zedapirze Camorecxili mineralur nivTierebaTa, raodenobebi 

(cxr.3).       
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    cxrili 3. kavkasiis sxvadasxva punqtis qvefenil zedapirze Camorecxili 

    mineraluri nivTierebaTa raodenobis Sefasebebi 

    

 aq unda aRiniSnos, rom atmosferuli naleqebis qimiuri Sedgenilobis 

kvlevam gansakuTrebuli yuradReba atmosferos minarevebis makromasStabur 

(transsasazRvro) gadatanebTan dakavSirebul problemebis warmoqmnam 

ganapiroba. 

    magaliTad, skandinaviis qveynebSi atmosferos dabinZurebis permanentuli 

matebiT stimulirebul, samecniero kvlevebSi warmodgenili SedegebiT 

mtkicdeba, rom am qveynebSi 10-15 wlis ganmavlobaSi SO4
2- ionebis 

koncentraciebis 2 - 4 mg/l -iT mateba transsasazRvro gadatanebiT aris 

gamowveuli. amasTan, am nivTierebis dedamiwis zedapirze mosuli 

maqsimaluri raodenoba, daaxloebiT, 4 t/km2wl Seadgenda.      

    rogorc avtorebi iuwyebian, amis Sedegad naleqebTan erTad miiReba 

gogirdis SenaerTebis is raodenoba, romelic did zians ayenebs sakvlevi 

teritoriis qveynebis tyisa da Tevzis meurneobebs. garda amisa, litvasa da 

belarusiaSi sulfatebis Camorecxvis raodenobebi, romlebic 7 da 10 t/km2wl 

aRweven, Sesabamisad, Zalze maRal mniSvnelobebad arian miCneulni. M                                                    

    ganxiluli monacemebis Sepirispireba cxr.3-Si motanil sidideebTan 

sababs gvaZlevs vifiqroT, rom kavkasiis regionebSi, da kerZod, 

saqarTveloSi mosuli naleqebiT atmosferodan mniSvnelovani ekologiuri 

zianis momtani, mineraluri nivTierebaTa raodenoba Camoirecxeba, romelTa 

wyaro, SesaZloa, mezobel qveynebSi unda veZeboT. MMN 

    dabolos, aRsaniSnavia, rom sakvlevi regionis biosferoze am movlenis 

negatiuri zemoqmedebis sruli suraTi da xasiaTi jer kidev ar aris 

 
punqtebi          
       H, 

gasaSua-
loebis 
periodi 

            
       nivTierebebiH(t/km2wl) 
 

 

    H, mm 

SO4
2- Cl - HCO3

- Na+ ∑i 

abasTumani 1982-1987 4,8 1,4 6,1 1,2 18,2 683,0 

gudauri 1972-1978 6,9 2,2 11,1 1,2 29,7 1396,5 

sevani 1982-1987 5,1 1,3 5,6 1,0 17,0 647,0 

soxumi 1972-1978 7,5 3,0 7,0 1,6 26,1 1556,3 

soxumi 1982-1987 11,8 3,0 9,5 2,5 35,2 1658,4 

Caqvi 1972-1978 13,3 7,8 13,3 3,0 49,0 2545,2 

Caqvi 1982-1987 14,9 6,5 13,0 4,4 50,2 2564,9 

Tbilisi 1972-1978 7,6 1,6 5,2 1,2 21,8 650,0 

Tbilisi 1982-1987 5,6 1,4 8,2 0,9 22,1 542,2 

cimlianski 1982-1987 5,6 1,5 3,7 1,1 15,5 429,3 
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bolomde gacnobierebuli. magram ukve naTelia, rom mis rigSia iseTi 

movlenebi, rogoricaa: qvefenili zedapiris daJangva da gamlaSianeba; 

niadagidan mcenareulobisaTvis saWiro sakvebi nivTierebaTa gamotutva da 

misi mastabilizirebeli agentebis gamoyvana; mZime liTonebis Semcvelobis 

toqsikur donemde momateba; gaudabnoeba da a.S.  

    rogorc irkveva, Cvens mier SemoTavazebuli midgoma karg saSualebas 

warmoadgens  garemos teqnogenuri datvirTvis Sefasebis saqmeSi.    

 

   4.3. atmoseruli naleqebis mineralizaciis sididis gamoyeneba garemos   

                   teqnogenuri datvirTvis Sefasebis mizniT               

    rogorc iyo aRniSnuli, minarevebisagan atmosferos TviTgasufTavebis 

procesSi mTavari roli naleqebs ekuTvniT. amitom, mineralizaciis 

Semcirebis faqti, naleqTa raodenobis matebisas, eWvs ar unda iwvevdes. 

magram, rogorc Cveni kvlevebi adastureben, atmosferos dabinZurebis 

Tanamedrove pirobebSi aseTi mtkiceba yovelTvis ar aris marTebuli da am 

sakiTxze calsaxad pasuxis gacema garkveul siZneles warmoadgens da igi 

damatebiT specialur kvlevebs moiTxovs.       

    aRniSnuli sakiTxis gasaSuqeblad gamoyenebulia or SemTxveviT, cvlad 

sidideebs Soris damokidebulebis statistikuri analizis meTodebi. amasTan, 

prediqtorad iqna miRebuli naleqebis saSualo Tviuri jami - H, mm-Si, xolo 

prediqtantad - maTi, Sesabamisad gasaSualoebuli, mineraluri nivTierebaTa 

ionebis jami - i, mg/l-Si. saqarTvelos teritoriaze ganlagebuli 

punqtebisaTvis aRniSnuli analizis ZiriTadi Sedegebi cxr.4-Sia mocemuli. 

                                                                             

    cxrili 4. naleqebis raodenobaze ionTa jamis koncentraciebis  

    damokidebulebis statistikuri analizis Sedegebi 

  
 
 
 
 
 
 
 
 
 
    

dakvir-
vebaTa 
punqtebi 

            statistikuri maxasiaTeblebi 
  n     H    i    iH   rHi   biH 

soxumi 
  “_” 
Caqvi 
  “_” 
Tbilisi 
  “_” 
gudauri 
  “_” 

12 
43 
12 
41 
12 
30 
12 
38 

37,0 
55,6 
36,0 
132,9 
21,0 
23,1 
39,7 
66,9 

2,9 
7,3 
3,4 
6,8 
9,9 
20,5 
3,6 
7,1 

2,7 
7,1 
3,0 
6,2 
6,7 
17,7 
3,4 
9,4 

-0,36 
-0,23 
-0,51 
-0,39 
-0,72 
-0,45 
 0,19 
 0,19 

-0.03 
-0,03 
-0,02 
-0,02 
-0,34 
-0,40 

   0,02 
 0,02 
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gansaxilvel cxrilSi mocemulia, TanmimdevrobiT: aRniSnuli parametrebis 

saSualo kvadratuli gadaxrebi −  da i; regresiis xazidan empiriuli 

wertilebis gafantvis sidideebi - iH; korelaciisa da regresiis 

koeficientebi - rHi da biH, Sesabamisad. amasTan, gansaxilveli punqtebis 

pirvel xazze mocemulia miTiTebuli parametrebis mniSvnelobebi, romlebic 

sakvlev cvlad sidideTa mravalwliuri saSualo Tviuri mniSvnelobebis 

Sidawliuri svlis statistikur kavSirebs asaxaven. momdevno striqonSi ki 

mocemulia, gansaxilveli cvladi sidideebis, n wyvili calkeuli 

dakvirvebebiT miRebuli, amonakrefis rigebidan gaTvlili parametrebi.  

    rogorc cxr.4 Cans, yvela gansaxilvel punqtze, gudauris gamoklebiT, 

korelaciisa da regresiis koeficientebis uaryofiTi mniSvneloba 

aRiniSneba, rac am punqtebze sakvlevi parametrebis ukuproporciul 

damokidebulebaze, xolo gudaurSi ki pirdapirproporciulobaze 

metyvelebs. amasTan, dispersiuli analiziT soxumis, Caqvisa da gudaurisTvis 

gaangariSebuli korelaciis koeficientebis umniSvneloba da maTi 

SemTxveviTad miRebis SesaZlebloba dadginda. xolo, pirsonis kriteriumiT 

Catarebuli Semowmebis safuZvelwe SegviZlia imis mtkiceba, rom TbilisSi 

mosuli naleqebisa da maTi mineralizaciis maxasiaTebel ionTa jamebis 

mravalwliuri saSualo Tviuri mniSvnelobebs Soris damokidebuleba 

normalurisagan umniSvnelod gansxvavdeba. rogorc gamoTvlebma gviCvena, es 

damokidebuleba kargad aisaxeba gantolebiT:                         

                            i = 51,9 – 0,34H                                           () 

 

    sadac i da H, Sesabamisad, ionebisa da naleqTa jamebis mravalwliuri 

saSualo Tviuri mniSvnelobebia.  

    mravalwliuri dakvirvebebiT miRebul, damoukidebel masalaze 

dayrdnobiT Sesrulebulma statistikurma Semowmebebma daadastures 

zemomotanili Sedegebis siswore.  

    gansaxilveli sakiTxis kvlevisas, mniSvnelovan interess iwvevs mosuli 

naleqebisa da maT mier qvefenil zedapirze Camorecxili mineraluri 

nivTierebaTa raodenobebs Soris kavSirebis dadgena. am sakiTxis damuSavebis 

mizniT, kavkasiis teritoriaze mdebare punqtebze Sesrulebuli 

mravalwliuri dakvirvebaTa monacemebiT iqna gaangariSebuli, cxr.5-Si 

motanili, sakvlev sidideebs Soris kavSirebis Sefasebis statistikuri 

maxasiaTeblebi.  
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      cxrili 5. kavkasiis teritoriis atmosferuli naleqebisa da    

      Camorecxil mineralur nivTierebaTa raodenobebs Soris  

       statistikuri kavSirebis maxasiaTeblebi 

 
minare-
vebi 

                     statistikuri parametrebi 

 
   n 

     M,M 
t/km2wl 

 
 H, mm 

 

    

 

    

 
  rHM 

 
   Fr 

 

    

SO4
2- 10 8,3 1270 3,67 810,0 0,70 7,69 2,61 

Cl- - 3,0 - 2,38 - 0,82 16,30 1,36 

HCO3
- - 8,3 - 3,35 - 0,80 14,22 2,01 

Na+ - 1,8 - 1,15 - 0,81 15,53 0,67 

i - 28,5 - 12,63 - 0,87 25,25 6,19 

i - 26,1;mg/l - 8,12 - -0,71 8,07 5,77 

     

    mocemul cxrilSi warmodgenilia, TanmimdevrobiT: n-sakvlev parametrTa 

rigebSi maTi saSualo wliuri mniSvnelobebis raodenoba; M da H-qvefenil 

zedapirze Camorecxili sakvlevi mineraluri nivTierebis ionTa da mosuli 

naleqTa jamebis n raodenobis wlebis saSualo wliuri mniSvnelobebi; 

M da , Sesabamisad, am wyvilis saSualo kvadratuli gadaxrebi; rHM -

korelaciis koeficientebi; Fr -korelaciis koeficientis sididis 

Semfasebeli parametri; -regresiis wrfisa da dakvirvebaTa monacemebs 

Soris Tanxmobis Sefasebebi. xolo, am cxrilis bolo striqonSi kavkasiis 

regionis dakvirvebaTa punqtebze, mTlianad, mosuli naleqebisa da Sesabamisi 

ionTa jamebis koncentraciebis saSualo mravalwliuri sidideebis 

Sesabamisi statistikuri parametrebia motanili.                                                                     

    rogorc cxr.5-is monacemebidan gamomdinareobs, gansaxilvel cvlad 

sidideebs Soris kargi urTierTkavSiri aRiniSneba. amaze korelaciis 

koeficientebis maRali mniSvnelobebi da Fr parametris sididis 1%-iani 

mniSvnelobis donis zeviT ganlageba miuTiTebs. cxrilis monacemebidan 

aRsaniSnavia korelaciis koeficientebis dadebiTi mniSvnelobebi, rac 

Camorecxili nivTierebaTa masebisa da mosuli naleqebis raodenobaTa Soris 

pirdapir proporciul damokidebulebaze miuTiTebs.  

    amasTan, bolo striqonis monacemebi sakmaod maRali mniSvnelobis 

ukuproporciuul damokidebulebaze metyvelebs, rac kargad eTanxmeba cxr.4 

ZiriTad Sedegebs. 

    amrigad, cxr.5-is monacemebidan SegviZlia davaskvnaT, rom naleqebis 

raodenobis zrda dedamiwis zedapirze Camorecxili mineraluri 
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nivTierebaTa absoluturi raodenobis matebas ganapirobebs, xolo maTi 

fardobiTi mniSvnelobebi (koncentraciebi) ki, am SemTxvevaSi, klebuloben.             

    zemomotanili Sedegebi metyveleben imaze, rom bunebrivi garemos 

teqnogenuri datvirTvis Sefasebisas atmosferos mavne minarevTa 

koncentraciebis monacemTa safuZvelze, rigi koreqtivis Setanas moiTxovs. 

magaliTad, Tu naleqebis mineralizaciis koncentraciebis gazomvis 

SedegebiT vimsjelebT saqarTvelos sxvadasxva regionis teqnogenuri 

datvirTvis Sesaxeb, maTi sidideebi qalaqis, mTis da zRvispira raionebis 

TanmimdevrobiT nawildebian [3]. magram, dedamiwis zedapirze naleqebiT 

Camorecxil minarevTa raodenobebiT Tu vimsjelebT, zemoaRniSnuli 

ganawileba Rebiloba Semdegi TanmimdevrobiT xasiaTdeba: zRvispiri, 

maRalmTa, qalaqi. amrigad, zemoaRniSnulidan naTlad Cans, bunebrivi garemos 

teqnogenuri daTvirTva unda iTvliswinebdes misi Sefasebis 2 midgomas: 

teqnogenur datvirTvas higienuri TvalsazrisiT; bunebrivi garemos 

teqnogenur datvirTvas anTropogenuri zemoqmedebis Sedegad.  

E                        
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                           daskvna    

 
    winamdebare naSromSi saqarTvelos garemos dacvis sferoSi mdgradi 

ganviTarebis uzrunvelyofis moTxovnebis farTo wrea damuSavebuli.  

    amasTan, rigi ekologiuri xasiaTis Sefasebebi da meToduri sakiTxebis 

damuSavebis Sedegebia mocemuli, maT Soris: saqarTvelos bunebrivi 

resursebis Taviseburebani da kvlevis prioritetuli mimarTulebis 

gansazRvraa mocemuli; damuSavebulia garemos dacvis sferoSi saqarTvelos 

saxelmwifo politikisa da sakanonmdebllo bazis aqtualuri sakiTxebi; 

    mdgradi ganviTarebis ZiriTadi ekologiuri principebi mTiani regionebis 

pirobebSi, maT Soris damuSavebulia: saqarTvelos mTian pirobebSi 

ekologiurad usafrTxo ekonomikuri ganviTarebis Tanamedrove moTxovnebis 

uzrunvelyofis koncefcia; Tanamedrove energetikis mdgradi ganviTarebis 

ekologiuri problemebi mTiani regionis pirobebSi da maRali saimedobiT 

garemos ekologiuri datvirTvis Sefasebis meTodologia.  

    damuSavebilia bunebrivi garemos teqnogenuri datvirTvis Sefasebis 

axali meToduri midgomis sakiTxebi. gakeTebulia daskvna imis Taobaze, rom 

saWiroa ganvasxvaoT bunebrivi garemos teqnogenuri datvirTvis ori saxeoba: 

higienuri TvalsazrisiT da bunebrivi garemos datvirTvis TvalsazrisiT.    

    agreTve damuSavebulia informaciuli monacemTa rigis saimedobis 

Sefasebis sakiTxebi da Cvens mier Semotanili garemos eko-meteorologiuri 

monitoringis integraluri maxasiaTeblis (maCveneblis) gamosaTvleli 

formula, romelsac SemTxveviTi rxevebisken naklebi midrekileba gaaCnia da  

dakvirvebis monacemTa araerTgvarovnebis gamoricxvis sasualebas iZleva, 

xolo mis daxmarebiT miRebuli Sedegebi maRali saimedobiT xasiaTdebian.  

    aRniSnulia, rom garemos teqnogenuri datvirTvis monitoringis erT-erT 

umniSvnelovanes nawils atmosferuli naleqebis qimiuri Sedgenilobis 

gansazRvra warmoadgens. amasTan naCvenebia, rom saWiro informaciis maRali 

sizustiT misaRebad aucilebelia, Sesabamisi daskvnebi saanalizo parametris 

cvlilebis Sesaxeb misi saSualo wliuri sidideebis damuSavebis safuZvelze 

keTdebodes.  

    garda amisa, atmosferodan Camorecxili mavne nivTierebaTa raodenobis 

gasaangariSebeli formula da qvefenil zedapirze Camorecxil mavne 

minarevTa da atmosferuli naleqebis raodenobebs Soris statistikuri 

kavSiris analizis Sedegebia mocemuli. isini am parametres Soris maRali 
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mniSvnelobis dadebiTi korelaciis koeficientis arsebobas adgenen, rac 

diametrulad gansxvavdaba mavne minarevTa koncentraciebisa da mosul 

naleqTa raodenobebs Soris gamovlenili kavSirebisagan uaryofiTi 

korelaciiT. 

    ganxiluli sakiTxis gadaWras didi ekologiuri da ekonomikuri 

mniSvneloba aqvs, vinaidan, Tu atmosferos “TviTgasufTavebis” unari gaaCnia, 

dedamiwis  zedapirze mosuli minarevebi didi xniT rCebian iq, rac maTi 

raodenobis permanentul zrdas ganapirobebs. xolo bunebaSi mimdinare 

qimiuri procesebis Sedegad isini, xSirad, pirvandelze ufro saSiS formebs 

Rebuloben. es ki qvefenili zedapiris mniSvnelovani gauaresebis mizezi 

xdeba, ris Sedegadac niadagis, zRvisa da mtknari wylis negativuri 

cvlilebebi aris mosalodneli.  

    aRsaniSnavia, rom rigi ganxiluli sakiTxis kvlevas didi xnis istoria 

ar gaaCnia da moiTxovs maT dazustebasa da gafarToebas. agreTve, didi 

yuradReba unda daeTmos garemos teqnogenuri datvirTvis Sefasebis 

meTodebis standartizaciisa da unificirebis sakiTxebs.  

    dasasrul unda aRiniSnos, rom winamdebare kvlevaTa Sedegebi miuTiTeben 

did SesaZleblobaze da, amasTan erTad, mkvlevarTa pasuxismgeblobaze am, 

gansakuTrebiT mniSvnelovani, samecniero da praqtikuli amocanebis 

gadawyvetaSi. 

    Sesrulebuli kvlevis Sedegebi qveynis energetikis mdgradi ganviTarebis, 

adamianTa janmrTelobisa da bunebrivi garemos ekologiuri mdgomareobis 

usafrTxoebisken mimarTuli Teoriuli da praqtikuli sakiTxis damuSavebis 

procesSi gamoiyeneba.  

    isini araerTxel iyo msjelobis sagani qveynis SigniT da sazRvargareT 

Catarebul saerTaSoriso konferenciebze.  

    Kkvlevis Sedegebi sasargeblo iqneba garemos dacvisa da bunebrivi 

resursebis, energetikisa da saqarTvelos ekonomikisa da mdgradi 

ganviTarebis saministroebis specialistebisaTvis. 

 

 

      

 

                                         L               
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