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garemos  mdgomareobis Sefasebis aspeqtebi 

merqnuli sawvavis gamoyenebis mimarT 
 

T.kandelaki 

 
ganxilulia sawvavad gamosayenebli tyis mdgradi meTodebiT, WriTa da biomasis 

mopovebiT gamowveuli specifikuri efeqtebi. aRniSnulia, rom msoflios gamocdilebiT 
mTlianobaSi am qmedebebis dadgenili wesiT Catarebis zegavlena tyis ekosistemaze 
gacilebiT ufro mcirea im mniSvnelovan cvlilebebTan SedarebiT, romelTac iwvevs, 
magaliTad tyis intensiuri (pirwminda) Wrebi. Kkonkretulad Sefasebulia iseTi 
mniSvnelovani garemosdacviTi sakiTxebi, rogoricaa: produqtiulobis Semcireba da 
grZelvadiani  warmoebis danakargebis riski, niadagis biologia, organuli nivTierebebis 
efeqtis gaTvaliswinebiT; zegavlena niadagis temperatureze da tenianobaze; florasa da 
faunaze; Teslis gadarCenasa da adreula ganviTarebaze; atmosferos (haeris) emisia; nacris 
damuSaveba; merqnuli sawvavis damzadebiT, gadamuSavebis Senaxvisa da transportirebis 
RonisZiebebis Sedegebi da sxva mniSvnelovani garemosdacviTi aspeqtebi, rogoricaa: tutis 
warmoqmna, naxSirorJangis problemebi, haeris dabinZureba xe-tyis damzadebisa 
transportirebis Sedegad; navTobis, qimikatebisa da sxva nivTierebebis gaJonva, xanZris 
saSiSroeba da sxva safrTxe da a.S. statiaSi ZiriTadad gamoyenebulia saqarTveloSi, 
skandinaviis qveynebsa da kanadaSi Catarebuli kvlevis Sedegebi. 

 

sakvanZo sityvebi: merqnuli biomasa, merqnuli sawvavi, xe–tyis damzadeba, garemos dacva. 

 

1. merqnuli biomasis mopovebis zegavlena 

 

zogadi mimoxilva.  sawvavad gamosayeneblad  tyis mdgradi meTodebiT  WriTa da 
biomasis mopovebiT gamowveuli specifikuri efeqtebis  ganxilvamde saWiroa 

aRiniSnos, rom am qmedebebis zegavlena  tyis ekosistemaze gacilebiT mcirea im 

mniSvnelovan cvlilebebTan SedarebiT, romelTac iwvevs, magaliTad intensiuri 

Wrebi. 

teqstSi gamoiyeneba terminebi ,,xis masis sruli gamoyeneba” an ,,mTlianad xis 

damzadeba”. es terminebi calkeuli miTiTebuli SemTxvevebis garda, gulisxmobs 

biomasis zeda nawilis damzadebas (Rero, wvero, totebi, wiwvebi an foTlebi). 

biomasis es nawili   SeiZleba mopovebul iqnas sxvadasxva gziT. 

 

produqtiulobis Semcireba da grZelvadiani warmoebis danakargebis riski. xe-
tyis damzadeba yovelTvis moqmedebs tyis ekosistemis  produqtiulobaze. Tu xe-

tyis damzadebisas ixmareba mxolod  xis Rero, es ar iwvevs produqtiulobis didad 

Semcirebas, radgan niadagis  gamanayofierebeli nivTierebebis umetesoba imyofeba 

wiwvebSi, foTlebSi, wveroebSi da wvril ReroebSi.  
xis biomasis  mTliani mocileba mniSvnelovnad zrdis  tyis ekosistemebis 

kvlavwarmoebis uaryofiTi efeqtebis  risks.  
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Sedegebi:  

 

 mxolod merqnis Reros damzadebasTan SedarebiT mTliani biomasis damzadeba 

1.5 – 5-jer met sakvebs aclis niadags; 

 niadagis sakvebi nivTierebebis  mTliani moculobis fonze danakargebi mcirea;  

 mxolod merqnis Reros damzadebis Semdeg, bunebrivad SesaZlebelia  Mg -sa da  
K-s danakargebis aRdgena, magram ara  Ca-isa, garda karbonatuli niadagebis 

SemTxvevisa; 

 mTliani xis masis damzadeba ufro uaryofiTad  moqmedebs Ca-is balansze. 

mraval adgilas problematuria aseve Mg-sa da K-is arseboba. mJavianobis 

antropogenuri gazrda ufro arTulebs situacias. gamonaklisi kvlav karbonatuli 

niadagebi iqneba; 

 sasuqis an damwvari xe-tyis nacris Setana sakvebi nivTierebebis danakargebis 

nawilobriv kompensacias moaxdens. 

 

niadagis biologia, organuli nivTierebebis efeqtis gaTvaliswinebiT. 
koromebis sakvebi nivTierebebis cirkulireba SeiZleba Semcirdes foTolcvenisa da 

wiwvebis cvenis Semcirebis Sedegad mTlianad xis masis damzadebis dros. amis  

mizezi mdgomareobs imaSi, rom am dros xdeba energiiT savse sakvebi nivTierebebis  

moSoreba, rac amcirebs sakvebi elementebis dagrovebas niadagSi da mineralizaciis 

siCqares. Tu es procesi moicavs  did periods, vTqvaT, cirkulaciis  did nawils, 

maSin mdgomareoba SemaSfoTebelia. riski yvelaze didia maSin, rodesac xdeba xeebis 

ganmeorebiTi Wra dabali sixSiris farTobebze.  

Tu SevadarebT  xeebis masis srulad damzadebas, magaliTad, mTeli xis  moWras 

winakomerciuli an komerciuli gamoxSirvisas, sasuqis dagrovebas evropis tyeebis 

magaliTze, sadac maTi odenoba ganisazRvreba 0,7-5 t/ha odenobiT. biomasis 

,,damatebiTi” raodenoba, romlis gatana xdeba wvrili totebis sistematuri 

mocilebis gziT cirkulaciis periodSi icvleba intervalSi 20-55 t/ha. amgvarad, 

sawvavad gamoyenebuli moSorebuli biomasis  ekvivalenturia sasuqis nivTierebis is 

raodenoba, romelic grovdeba 20-30 wlis ganmavlobaSi. garda Camocvenis gziT 

zedapirze warmoSobili sasuqisa, analogiuri raodenobis sasuqi warmoiSoba 

moWrili xeebis fesvebisaganac. 
 Catarebulma gamokvlevebma aCvena, rom naxSirbadis  Semcvelobis cvlileba 

neSompalaSi  mcirea, magram amas adgili ar aqvs mineralur niadagSi. 
 teritoriidan organuli nivTierebebis moSorebis  ufro eqstremalur gzas  

warmoadgens  ,,streunutzung“ an sasuqis dagroveba, romelic adre gamoiyeneboda 

centralur evropaSi. am meTods seriozuli  uaryofiTi  gavlena gaaCnia niadagis 

kvlavwarmoebaze. amis dasadastureblad SeiZleba sxvadasxva  argumentis moyvana, 

romelTagan zogierTi xazs usvams.  

Ca–sa da PP-is odenobis Semcirebas, xolo sxvebi aRniSnaven neSompalis fenis 

gaRaribebas da, amasTan erTad, azotis mineralizaciis Semcirebas.  
am dros adgili aqvs zegavlenas sxvadasxva biologiur procesis 

mimdinareobazec, rogoricaa: organuli nivTierebebis daSla, gazuri gacvlebi 

niadagSi, mineralizaciisa da sakvebi nivTierebebis warmoqmna. Svedi mecnierebis 

Catarebulma gamokvlevebma aCvena, rom azotis mineralizacia izrdeba xe-tyis Wris 

narCenebis arsebobis SemTxvevaSi. kanadaSi Catarebulma laboratoriulma 
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gamokvlevebma aCvena, rom mTlianad xis masis damzadeba amcirebs neSompalaSi 

amonizacias. araviTari cvlileba ar iqneba aRmoCenili mineralur niadagSi. NN, P, 
KK  da Mg -is mineralizaciis ,,sasuqis CanTebSi” Semcirda mTavari sargeblobis 

Wris SemTxvevaSi, rodesac  moxda Wris narCenebis gatana.  
sxva gamokvlevebma aCvena, rom mTlianad  xis masis damzadebis  dros baqteriaTa 

mTliani populacia  da biomasis mTliani odenobis daSla organizmebSi  mcirdeba. 

 

Sedegebi: 
 

 wveroebis gadanaWrebis da wvrili totebis sistematuri  gatana yoveli Wris 

Semdeg, ciklis ganmavlobaSi gatanili organuli nivTierebebis odenoba toli iqneba 

sasuqis raodenobisa, romelic grovdeba 10-20 wlis manZilze. amas unda daematos 

fesvebidan warmoqmnili  sasuqis odenoba; 

 mosazreba imis Sesaxeb, rom mTlianad xis masis damzadeba iwvevs niadagis 

organuli nivTierebis raodenobis Semcirebas, ar aris dadasturebuli; 

 gacilebiT mniSvnelovania SenarCunebuli iqnas produqtiuloba da, Sesabamisad, 
xeli Seewyos sasuqis mniSvnelovan dagrovebas, vidre Tavidan iqnas acilebuli 

wveroebisa da totebis gatana; 

 imis riski, rom Semcirdes sasuqis warmoSoba da niadagSi moxdes neSompalis 

odenobis xangrZlivad Semcireba, gacilebiT SesamCnevia Rarib niadagebze; 

 niadagSi sakvebi elementebis (N, P, K, Mg) mineralizacias sasuqsa da 

neSompalaSi da aseve azotis warmoqmnas xels uwyobs xe-tyis damzadebisas 

warmoqmnili narCenebi, e.i. maTi Semcireba xdeba mTlianad xis masis damzadebisas, 

miRebuli biomasis srulad aTvisebisas.  

 gamokvlevaTa SedarebiT mcire raodenoba miuTiTebs mikroorganizmebis 

populaciis Semcirebas. 

 

niadagis temperaturisa da tenianobis zegavlena. xis masis sruli gamoyeneba 

niadagis temperaturisa da tenianobaze uaryofiT gavlenas axdens mokle periodis 

ganmavlobaSi. gamokvlevebi adastureben, rom xe-tyis damzadebisas warmoSobili 

narCenebi garkveulad moqmedeben niadagis zedapiris temperaturis fluqtuaciaze. 

temperaturis maqsimumi da minimumi naklebad eqstremaluria, vidre daucvel 

adgilebSi, e.i. iseT adgilebSi, sadac xdeba totebis mTlianad gatana.  
 

Sedegebi: 
 

 mTlianad xis masis damzadeba iwvevs niadagis temperaturis fluqtuaciis 

zrdas mcire periodis manZilze; 

 Wris narCenebis gamotana mniSvnelovan gavlenas axdens niadagis tenianobaze. 

 

tutis warmoqmna. xis Reros Wra mniSvnelovnad amcirebs wylisa da sakvebis 

Sewovas koromis mier. es iwvevs sakvebis  koncentraciis zrdas niadagis wyalSi. 

mTavari sargeblobis Wras  agreTve SeuZlia daaCqaros sasuqisa da neSompalis 

mineralizacia, magaliTad, niadagis temperaturis gazrdis gziT, rac agreTve 

gamoiwvevs koncentraciis zrdas niadagis wyalSi.  

3 
 



T.kandelaki                                                                                         Energyonline #2(3), 2010 
 

rig SemTxvevaSi xe-tyis damzadebis narCenebis gavlena tutis warmoqmnaze 

aRwerilia sxvadasxva statiaSi. yvela maTgani miuTiTebs mcire gansxvavebaze mTavari 

sargeblobis Wrebis sistemebs Soris, miuxedavad imisa, xdeba Tu ara wveroebis 

gadanaWrebis, totebisa da sxva nawilebis tyekafze datoveba. mikrobuli umoZraoba, 

rac gamowveulia C/N  maRali fardobis nivTierebaTa siuxviT, rogorc Cans 

mniSvnelovani faqtoria, romelic gansazRvravs imas, ra mosdis tutes mTavari 

sargeblobis Wrisas. mcire periodis manZilze SeiZleba ar igrZnobodes gansxvaveba 

tutis warmoqmnis TvalsazrisiT Wris im areebs Soris, sadac moxda narCenebis 

datoveba da maTi gatana. Soreuli perspeqtivis TvalsazrisiT, rodesac mcirdeba 

C/N   fardoba sasuqSi, is adgilebi, sadac moxda Wris narCenebis datoveba 

warmoSobs meti raodenobis sakvebs, azotis  CaTvliT,  da Tu  SemdgomSi  ar 

moxdeba maTi Sewova arsebuli mcenareuli safaris mier, moxdeba maTi mineralizacia.  
tutis warmoqmna xeebis gamoxSirvis dros albaT SedarebiT umniSvneloa. fesvebi 

da darCenili xeebi Seiwoven warmoqmnil sakvebs. 

 

Sedegebi: 
 

 mTlianad xis masis damzadeba umniSvnelo gavlenas axdens sasuqis tuted 

gardaqmnaze; 

 Reroebis narCenebidan warmoqmnili sakvebis tuted gardaqmna SeiZleba 

yuradsaRebi iyos. 

 

florisa da faunis zegavlena. mTlianad xis masis damzadebis gavlena balaxovan 

mcenareebze da xavsze kargadaa cnobili. misi maRali intensivobis Sedegad xdeba 

garemos kritikuli Secvla. aseve, saWiroa aRiniSnos zogierTi damatebiTi efeqtebi, 

romelTac adgili aqvT mTlianad xis masis damzadebisas. mokled, SeiZleba iTqvas, 

rom am mcenareebis mTlianad  mospobis riski, rogorc mTavari sargeblobis, aseve 

mTlianad xis biomasis damzadebis  dros, mcirea. cxadia, rom cota ramaa  cnobili 

imis Sesaxeb, Tu ra gavlenas moaxdens Wris es sistema mocemul areSi gavrcelebul 

mcenareebze. 

mcenareTa zogierTi saxeobisaTvis ukeTesia xe-tyis damzadebisas warmoSobili 

narCenebis moSoreba mTavari sargeblobis Wris dros. maT ricxvs upirvelesad 

miekuTvneba mocvi da zogierTi balaxovani mcenare. sapirispiro gavlenas aqvs adgili 

sxva mcenareebis, magaliTad, Jolos. efeqti yvelaze ufro Zlieria zogierTi xavsisa 

da sokos, radgan zogierTi gadaberebuli xe, mori da wveros  gadanaWeri rCeba 

tyiT dafarul farTobze. amitom biomravalferovnebaze gavlena ar aris seriozuli. 

rogorc zemoT aRiniSna, zogierTi mcenarisaTvis es xelsayrelic ki aris. 

cocxali organizmebi, romelTa ganviTareba damokidebulia xmel xis Reroebze, 
albaT yvelaze uaryofiTad ganicdian xis biomasis damzadebas. wveroebis  

gadanaWrebisa da totebis gatana Seamcirebs qveda fenis odenobas (anu gamxmar 

xeebs), romelic saWiroa am saxeobebisaTvis. gamokvlevebis Sedegad am SemTxvevaSic 

ver aRmoaCines gansxvaveba Wris sxvadasxva saxes Soris. amis SesaZlo axsna SeiZleba 

mdgomareobdes imaSi, rom Tanamedrove teqnologia gamxmari xeebis Zalian mcire 

nawils tovebs am  organizmebisaTvis. sxva mniSvnelovan faqtors SeiZleba 

warmoadgendes is, rom  am organizmebis umetesoba damokidebulia gamxmari tyis didi 

farTobis arsebobaze da amis gamo ar arsebobs gansxvaveba pirwminda da amorCeviT 
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Wrebs Soris. mTlianad xis masis damzadeba gansxvavdeba mTavari sargeblobis 

Wrisagan imiT, rom izrdeba mcire zomis xe-tyis, wveroebisa da totebis gatana. 

 

Sedegebi: 
 

 biomasis  didi raodenobiT gamotanis zegavlena mcenareTa Cveulebriv 

saxeobebze SedarebiT kargadaa cnobili maSin, rodesac iSviaT saxeobebze an im 

saxeobebze zegavlena, rolebic ganlagebulia mocemul specifikur adgilze, 

moiTxovs Seswavlas; 

 saxeobaTa umravlesobisaTvis kritikulia xe-tyis damzadeba, mTliani masis 

damzadebiT gamowveuli Sedegebi SeiZleba iyos rogorc dadebiTi, aseve uaryofiTi; 

 mikoziis SemTxvevaSi mTlianad xis masis damzadeba dakavSirebulia uaryofiTi 

Sedegebis kidev ufro gaZlierebasTan; 

 mTavari sargeblobis Wrebi an mTlianad xis masis damzadeba ar unda Catardes 

im raodenobiT, sadac cnobilia an mosalodnelia uaryofiTi efeqtebi mcenareTa da 

cxovelTa iSviaT saxeobebze. 

 

zegavlena Teslis gadarCenasa da adreul ganviTarebaze. arsebobs gamokvlevebi 

imis Sesaxeb, Tu ra zegavlenas axdens mTlianad xis masis damzadeba regeneraciis 

SenarCunebaze da mis adreul ganviTarebaze.  
SvedeTis mecnierebis  monacemebi Sotlandiuri fiWvisa da norvegiuli  naZvisa 

garkveuli variaciebis SemTxvevaSi miuTiTeben gadarCenis TvalsazrisiT, odnav 

ukeTes Sedegze axdens mTlianad xis masis damzadebis ganxorcielebisas.  

praqtikuli TvalsazrisiT, mosamzadebeli da tyis xelovnurad gaSenebis 

samuSaoebi ioldeba, mTlianad biomasis damzadebis SemTxvevaSi es dadebiT gavlenas 

unda axdendes regeneraciaze. Tumca am efeqtebis  dakvirveba rTulia sacdel 

nakveTze, sadac nargavebis dargva xdeba didi gulisyuriT, raTa Seiqmnas imis 

garantia, rom SesaZlo Sedegebi iyos yovelmxriv misaRebi, maT Soris boimasis 

dagrovebis mxriv. 

 

Sedegebi: 
 

 merqnuli masis srulad gamotanis zegavlena regeneraciisa da bunebriv 

ganaxlebaze umniSvneloa; 

 sacdeli nakveTebi, sadac gansakuTrebuli yuradReba eqceva niadagis 

momzadebasa da mcenareebis dargvas, ar aris TvalsaCino mcenareTa gadarCenaze 

dasakvirveblad. 

 
tyis warmadoba  axdens mTlianad xis masis damzadeba zogierTi efeqti albaT 

Tavs iCens mxolod ganmeorebiTi Wrisa da didi xnis gasvlis Semdeg. dResdReobiT am 
mimarTulebiT arsebuli yvela kvlevebi SedarebiT axalia. amotom saWiroa didi 

yuradRebis gamoCena, rodesac xdeba mTliani an sxvadasxva ganaxlebis procesis 

Sedegebis eqstrapolacia. es, agreTve exeba im gamokvlevebs, romlis drosac adgili 

hqonda mTlianad xis masis ganmeorebiT damzadebas.  
qvemoT ganixileba skandinaviis mecnierebis (SvedeTis, fineTisa da norvegiis) 

gamokvlevebis Sedegebi. am qveynebis gareT Catarebuli mcire odenobiT cdebi 
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mTlianad xis masis damzadebis warmadobaze zegavlenis Sesaswavlad da kvlebis 

garemo Zalze gansxvavebulia saqarTvelos pirobebisagan. 

 

skandinaviis specialistTa  Sedegebi  mdgomareobs SemdegSi: 
 

 naZvisa da fiWvis dargvidan pirveli ramdenime wlis ganmavlobaSi reaqcia 

sxvadasxvaa. naZvze zegavlenas TiTqos adgili ara aqvs maSin, rodesac fiWvs xSirad 

axasiaTebs uaryofiTi reaqcia; 

 zrdis tempis dacema mTlianad xis masis damzadebis Semdeg, rogorc Cans, 
droebiTia. zrdis tempis dacemis xangrZlivoba cvalebadobs niadagis xarisxis 

mixedviT, 10 – wlidan noyier niadagze  25 –  wlamde mwir niadagebis SemTxvevaSi; 

 Zalian Rarib niadagebze arsebobs saSiSroeba zrdis unaris mudmivad 

dakargvisa, e.i. mcirdeba niadagis xarisxi. es riski yvelaze didia wiwvovani tyeebis 

SemTxvevaSi; 

 sazogadod, warmadobis cvlilebebi minimaluria. ganmeorebiT pirwminda Wrebze 

Catarebuli calkeuli cdebi, Cveulebriv, ar miuTiTeben raime dramatul efeqtze; 

 ar hqonia adgili ganmeorebiTi  mTlianad xis masis damzadebis efeqtebis 

namdvilad grZelvadian eqsperimentul Seswavlas. 

 

mTlianad xis masis damzadebis zegavlenis Sejameba. neSompalisa da sakvebis 

Semcveloba niadagSi. morebisa da sxva merqnuli narCenebis tyidan gatana iwvevs 

organuli nivTierebebisa da sakvebis Semcirebas. organuli nivTierebebis uwyvetad 

gatana, Tu ar moxda maTi xelovnurad Sevseba, gamoiwvevs niadagis zedmetad 

gaRaribebas, rac, Tavis mxriv, Seamcirebs mcenareebis zrdis unars. amitom 

ukiduresad mniSvnelovania, rom  yuradReba mieqces niadagis xarisxs, masSi 

neSompalisa da sakvebis  Semcvelobas. es gansakuTrebiT  mniSvnelovania, rodesac 

adgili aqvs sawvavad gamoyenebadi  nedleulis mopovebas, radgan, rogorc wesi, es 

ar Semoifargleba xeebis Rerosa da msxvili totebis mopovebiT. aramed, am dros 
xdeba wvrili totebis, wiwvebisa da foTlebis mopoveba.  xeebis es nawili 

mniSvnelovan wvlils iZleva xeebis sakvebis  warmoqmnaSi. magaliTad, wiwvovan 

tyeebSi totebi da wiwvebi Seicaven im sakvebis mTliani moculobis  50-70%-s, 

romlis miRebac SeiZleba mocemuli xis miwiszeda nawilidan. Cveulebriv, wiwvovani 

xeebi izrdeba yvelaze Rarib niadagebze. 

imisaTvis, rom Tavidan iqnas acilebuli niadagis gaRaribeba, unda iqnas 

gamoyenebuli specialuri akrZalvebi da wesebi tyidan biomasis gatanis Taobaze. es 

SeiZleba iyos maregulirebeli iuridiuli baza an calkeuli normativi (tyis 

mesakuTris interesebSi unda Sediodes niadagis gaRaribebis Tavidan acileba). aseve, 

xe-tyis damzadebis meTodebis SerCeva da daproeqteba  iZleva  saSualebas, rom 

morTrevamde moxdes wiwvebisa da foTlebis Camocvena.  
rogorc wesi, noyieri niadagebisTvis ar arsebobs riski maSinac ki, Tu moxdeba 

foTlebisa da wiwvebis gatana xis RerosTan erTad maSin, rodesac mwir niadagebze 

Tavidan unda iqnas acilebuli aseTi qmedebani. 
specialuri miTiTebebi (rekomendaciebi) unda moqmedebdes  mgrZnobiare 

adgilebis misaTiTeblad da gansazRvravdnen biomasis (totebi da wveroebi) dasaSveb 

(rekomendirebul) procentul odenobas, romelic SeiZleba gatanil iqnas tyidan 

produqtiulobis da niadagis gaRaribebis riskis gareSe. 
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2. atmosferos (haeris) emisia 

wiaRiseuli sawvavis wva, rogoricaa: navTobi, qvanaxSiri an bunebrivi gazi, aseve 
biosawvavis wva mizezia sxvadasxva gamonabolqvisa haerSi.  

wvis Sedegad gamoyofili sxvadasxva  gamonabolqvis  raodenoba da narevi 

ZiriTadad damokidebulia: 

 mowyobilobis tipze, dizainsa da mdgomareobaze; 

 gamoyenebuli sawvavis xarisxsa da tipze; 

 sawarmos saeqspluatacio efeqturobaze; 

 

wvis produqtebis gamonabolqvi moqmedebs garemoze _ rogorc lokalurad, 

regionulad, aseve globalur doneze da SeiZleba ziani miayenos adamianis 

janmrTelobas, bunebas, cxovelTa samyaros, Senobebsa da a.S. dResdReobiT 

msoflioSi sazogadod esmiT, rom gamonabolqvis odenoba unda Semcirdes, arsebobs 

bevri saerTaSoriso SeTanxmebani, romlebic krZalaven am process.  
ukanaskneli 10-20 wlis ganmavlobaSi msoflios sxvadasxva qveyanaSi 

ganxorcielebuli energetikuli politika, ZiriTadad ixreboda garemos dacviTi 

energetikuli politikisaken. xdeboda xelSewyoba biosawvavis ufro didi 

raodenobiT gamoyenebisa (ekonomikuri mosazrebebis gamoc) da gadaidga nabijebi 

gamonabolqvis Sesamcireblad. mraval saerTaSoriso SeTanxmebas moewera xeli, 

romelic emsaxureboda energetikuli seqtoris gamonabolqvis Semcirebas. 

mTavrobisa da uflebamosili pirebis saSualebas gamonabolqvis SemcirebaSi  
warmoadgens iseTi sakanonmdeblo da ekonomikuri saSualebani, rogoricaa 

gadasaxadebi, subsidiebi. mTavrobas amis gakeTeba agreTve SeuZlia Sesabamisi 

kvlevebis dafinansebiTa da mosaxleobis saTanado informirebis gziT. 

 

naxSirorJangis problema. saTburis efeqtebis gazebis koncentraciis zrdis 

erT-erTi mniSvnelovani mizezi aris naxSirorJangi (CO2), romelic gamoiyofa  

sxvadasxva saxis sawvavis wvis Sedegad, rac naCvenebia cxr.1–Si. 
 

CO2 -is gamonabolqvi sxvadasxva sawvavis wvis dros 

 

cxrili 1   
sawvavi CO2 -is gamonabolqvi wvis dros, 

                 g/mj 

naxSiri 91 

bunebrivi gazi 56 

navTobi 76 

torfi 97-107 

merqnuli sawvavi 96 

 

 

wvis dros  merqnuli sawvavi agreTve gamoyofs  CO2 -s, magram gamoyofili CO2  

CarTuli iqneba nivTierebaTa normalur ciklSi da asimilirebuli iqneba axal 

biomasasTan. wvis dros merqnuli sawvavis wili CO2 -is gamoyofaSi Zalian dabalia 

da saboloo jamSi umniSvnelo. wlis ganmavlobaSi nulovani maCveneblebi gvaqvs 

mxolod im SemTxvevaSi, Tu biomasis Semcireba tolia wliuri Sematebis. 
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xeebisa da tyis axali farTobebis zrda xe-tyis damzadebis gareSe gamoiwvevs 
CO2 -is mTlian STanTqmas maSin, rodesac biomasis moculoba izrdeba. mTliani xeebis 

merqnis damzadeba da wveroebisa da totebis wva ar moqmedebs CO2 –is gamoyofis 
mTlian moculobaze ise, rogorc mxolod xis Reros damzadeba. xis Reros 

Cveulebrivi damzadebis dros narCenebi rCeba adgilze da dalpeba, ris Sedegadac 10-

dan 30 wlamde periodSi gamoiyofa CO2 , magram narCenebis dawva CO2 -is 

momentalur gamoyofas gamoiwvevs. 

 

Sedegebi: 
 

 merqnuli sawvavis wvis Sedegad gamoyofili CO2 -is wili Zalian dabalia da 

grZelvadian periodSi umniSvnelo; 

 koromebisa da tyis axali farTobebis Seqmna xe-tyis damzadebis gareSe 

gamoiwvevs CO2 -is mTlian STanTqmas maSin, rodesac biomasis moculoba izrdeba; 

 mTliani biomasis damzadeba da wveroebisa da totebis wva ar moqmedebs CO2 -
is gamoyofis mTlian moculobaze ise, rogorc mxolod xis Reros damzadeba. 

 

3. nacris damuSaveba 

rodesac xe-tyis damzadebis narCenebi da morebi damzadebulia da gatanilia 

tyidan, xdeba maTSi arsebuli mineralebis  gatanac. garda amisa, mJave wvima, 
romelic modis tyeebSi, zemoqmedebas axdens mineralur nivTierebebze. evropis 

tyeebis didi farTobebi, saqarTvelos tyeebis CaTvliT, amJamad dganan niadagis 

mJavianobis zrdis mzardi problemebis winaSe. xe-tyis damzadebam da atmosferulma 

naleqebma SeiZleba gamoiwvios mineralebisa da gamanoyierebeli nivTierebebis  

nakleboba. saWiroa niadagSi mineraluri balansis SenarCuneba, rac xels Seuwyobs 

tyis farTobebze biomasis miRebas. 

xe-tyis masalasa da merqnul sawvavSi arsebuli mineralebis ZiriTad nawils 

Seicavs nacari. mineraluri nivTierebebis  nawilis kompensireba SesaZlebelia, Tu 

biosawvavis wvis Semdeg miRebul nacars davabrunebT ukan tyeebSi. nacari, kirTan 

kombinaciaSi, SeiZleba gamoyenebuli iqnas niadagis produqtiulobis aRsadgenad. 

saqarTveloSi amJamad biologiuri sawvavis gamoyeneba SezRudulia, iseve, 

rogorc warmoebuli nacris odenoba. magram saWiroa sxva qveynebSi arsebuli 

praqtikis Seswavla, rom  SemdgomSi SevZloT am codnis gamoyeneba. 

 

4. merqnuli sawvavis damzadebis, gadamuSavebis, Senaxvisa da transportirebis 

RonisZiebebis Sedegebi 

 

 merqnuli sawvavisa da xis sxva saxis biomasis warmoebis, gadamuSavebis, 

Senaxvisa da transportirebis operaciebi zegavlenas axdenen garemoze _ niadagze, 

darCenil xeebze, haerze da a.S. am zegavlenis done da mniSvnelovnoba damokidebulia 

arsebul pirobebze da garemos sensitiurobaze. magram, amave dros, damokidebulia  

muSaobis meTodebze da gamoyenebul manqana-danadgarebze. 

qvemoT ganxilulia sxvadasxva faqtori da Sedegi, romlebic dakavSirebulia  

sawvavad gamoyenebuli xis biomasis damatebiT damzadebasTan, damuSavebasTan da sxva 

samuSaoebTan.  
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haeris dabinZureba xe-tyis damzadebisa da transportirebis Sedegad. haeris 
dabinZureba gamowveulia manqanebis Sida wvis ZravebiT, romlebic gamoiyeneba xe-tyis 

damzadebis dros, iseve, rogorc daRvrili navTobi, erTnairi masStabisaa xis 

sxvadasxva saxeobis damzadebis SemTxvevaSi, rodesac gvaqvs nafotis warmoebis 

operaciebi. 

sawvavad gamosayenebeli merqnuli sawvavisa da nedli masalis transportireba, 

Senaxva da SesaZlo SemdgomSi damuSaveba (nafotebad  daWra, daqucmaceba da a.S.), 
agreTve iwvevs emisias atmosferoSi. satvirTo manqanebis, xis saWrelebisa da sxva 

manqanebis ZravebSi sawvavi navTobisa da benzinis wvis procesSi gamoiyofa 

naxSirorJangi, azotis zeJangi da gogirdi. gamonabolqvis mTliani odenoba 

damokidebulia bevr Semdeg faqtorebze: 

 transportirebis moculobaze; 

 dasamuSavebeli da dasamzadebeli masalis  mTlian  moculobaze; 

 merqnuli sawvavis tipsa da xarisxze; 

 wvis efeqturobaze; 
 wvis dros  gamoyofili airebis gawmendis efeqturobaze. 

cxr.2–Si  Sejamebulia sawvavis (dizelis, benzinis) gamoyeneba mkvriv m3-ze. 

,,sistemaSi” igulisxmeba xe–tyis damzadebis sxvadasxva meTodi. 
 

merqnuli sawvavis gamoyeneba sxvadasxva operaciaSi, l/mkvriv m3–ze 
cxrili 2 

 

operacia 

 

saSeSe merqani 

xis Reros 

sxvadasxva nawili 

wveros 

gadanaWrebi da 

totebi 

xis Wra 0,75 0,75 - 

transportireba 1,25 1,4 1,6 

nafotebis damzadeba - 2,8 2,8 

satvirTo manqanebiT 

gadatana 30km-ze 

0,9 0,9 0,9 

nafotebis damzadeba 

gaTbobis sadgurSi 

21)   

Zravis sawvavis l/mkvriv 

m3-ze 
2,9-4,9 5,85 5,3 

 

– ar aris marTebuli eleqtroenergiis gamoyenebis dros. 

niadagis erozia.  merqnuli sawvavis damzadeba tradiciuli saSeSe morebis saxiT ar 

iwvevs niadagis damatebiT erozias, garda amisa, rac gamowveulia samrewvelo 

miznebisaTvis morebis Cveulebrivi damzadebiT. 

xeebis nawilebis, gansakuTrebiT wveroebis gadanaWrebisa da totebis damzadebam, 

SeiZleba gamoiwvios niadagis damatebiTi gaRaribeba, Tu  isini gamoiyeneba ara gzis 

aucilebeli gamagrebisaTvis, aramed merqnuli sawvavis dasamzadeblad. 

meores mxriv, wveroebis gadanaWrebisa da totebis damzadebas  adgilze Warbtenian 

niadagebSi, sadac wveroebi da totebi saWiroa miwaze  dasayrelad, unda moveridoT, 
radgan es Zalian gazrdis transportirebis xarjebs. 

mTliani Reroebis an Reros nawilebis  damzadeba  unda warmoebdes, rodesac niadagi 

sakmao myaria, rom mogvces  teritoriaze xe-tyis gadatanis saSualeba, ris 

Sedegadac es masala gamoakldeba damzadebuli xe-tyis moculobas. 
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navTobis, qimikatebisa da sxva nivTierebebis gaJonva. sxvadasxva saxis nivTierebis 
gaJonva  niadagSi da wyalSi xe-tyis damzadebis, transportirebis, Senaxvisa da 

Semdgomi damuSavebis dros ZiriTadad xdeba ori saxiT: 

- navTobisa da sawvavis gaJonva manqanebidan; 
- sxvadasxva saxis nivTierebis gaJonva, romelTa gamoyofa xdeba nedli xis 

masalidan misi Senaxvis dros. 

manqanidan navTobisa da sawvavis gaJonva niadagsa da wyalSi zogadad mcire 

odenobiT xdeba da ar qmnis problemebs garemosTvis, Tumca bunebrivia, rom amas 

unda veridoT. magram, Tu konkretul adgilze niadagSi gaJonva didi moculobiTaa 

xSirad xdeba, SeiZleba dabinZurdes gruntis wylebi. 

manqanebidan navTobisa da sawvavis gaJonva didi odenobiT SeiZleba gamowveuli 

iyos cudi teqnikuri momsaxurebiT (magaliTad, hidravlikuri milebis dazianeba), an 

operatoris mier navTobisa da sawvavTan muSaobis daSvebuli SecdomebiT. 

teqnikuri momsaxurebis personalis, operatorebis, ufrosi muSebisa da sxva 

gaTviTcnobierebis gziT garemoze zegavlenisa da SesaZlo zianis miyenebis 

sakiTxebSi, romelic SeiZleba gamoiwvios navTobisa da sawvavis gaJonvam, 

SesaZlebelia  mniSvnelovnad SevamciroT problemebi damatebiTi xarjebisa da 

investiciebis  gareSe. 

sxvadasxva saxis nivTierebis gaJonvam niadagSi da Warbtenian adgilebSi xe-tyis 

Senaxvis dros SeiZleba Seqmnas adgilobrivi problema, Tu Senaxva xdeba didi 

odenobiT da xangrZlivi periodis manZilze, koncentrirebulad erTsa da imave 

adgilas. 

 

manqanebis moZraobis intensivoba, sagzao avariebi, gzebis dazianeba. 
manqanebis moZraobis intensivoba gaizrdeba merqnuli sawvavis gamoyenebis 

zrdasTan erTad. nedli masala, romelic mzaddeba saSeSe merqnis saxiT, agreTve 

merqnuli sawvavi, romelic ar muSavdeba granulebad an briketebad, Cveulebriv didi 

moculobisaa da, Sesabamisad, transportirebis samuSaoebi mniSvnelovnad izrdeba 

navTobisa da naxSiris gadazidvasTan SedarebiT. 

manqanebis moZraobis intensivobis zrdasTan erTad, izrdeba sagzao SemTxvevebis 
riski, ramac SeiZleba  gamoiwvios problemebi mWidrod dasaxlebul adgilebSi. 

gzebis amortizacia da dazianeba matulobs. gansakuTrebiT es exeba tyis gzebs 

gazafxulze. gzebis teqnikuri momsaxurebis xarjebis zrda gazrdis xarjebs 

saxelmwifo biujetidan. 

 

xmauri da mtveri.  merqnuli sawvavis transportirebam, damuSavebam da sxva 

samuSaoebma SeiZleba gamoiwvios xmaurisa da mtveris donis zrda, ramac SeiZleba 

gamoiwvios problemebi, Tu axlos ganlagebulia saxlebi an sxva Senobebi, 

gansakuTrebiT mWidrod dasaxlebul adgilebSi. muSebs, romlebmac muSaoba uwevT 

xmauris pirobebSi, unda hqondeT yursafari. 

raionuli gaTbobis yvela sadgurSi xis nafotebad daqucmacebam SeiZleba 

warmoiSvas problemebi garemos dacvis TvalsazrisiT. unda moveridoT merqnuli 

sawvavis daqucmacebas Senobis gareT, skolebis, saavadmyofoebisa da sacxovrebeli 

ubnebis maxloblad. 
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xanZris saSiSroeba da sxva safrTxe.  xe-tyis damzadebis narCenebi da sxva 

nedli xis masa, romelic gasaSrobad datovebulia tyekafze an gzis piras, 

TavisTavad zrdis xanZris saSiSroebas. aseve, Tu xanZari gaCnda, aRniSnuli masala 

xels uwyobs mis swraf gavrcelebas. xanZris saSiSroebis TvalsazrisiT, ar aris 

principuli gansxvaveba merqnuli masalis sawvavad gamosayeneblad, Senaxvasa da 

Cveulebrivad Wrebis Semdeg xe-tyis damzadebis narCenebis tyis farTobze datovebas 

Soris. 

biomasis gadatana tyidan, misi sawvavad gamosayeneblad, amcirebs xanZrebis 

gaCexis risks. xis nafotebis Senaxva xangrZlivi drois manZilze, didi grovebis 

saxiT, dakavSirebulia xanZris  gaCexvis riskTan, radgan aRniSnul masalas gaaCnia 

momentaluri aalebis Tviseba. 

 
moculobis dakargva da janmrTelobis problemebi merqnuli sawvavis Senaxvis 

dros. merqnuli sawvavis warmoeba da moxmareba yovelTvis ar Seesabameba erTmaneTs, 

aramed cvalebadobs sxvadasxva, metnaklebad araprognozirebadi modelis mixedviT. 

saWiroa vicodeT nedli xis masalis an merqnuli sawvavis Senaxva grZeldeba, Tu is 

mokle periodis ganmavlobaSi warmoebs. 
Senaxvis periodSi masalaze moqmedebs qimiuri da mikrobiologiuri procesebi, 

romlebic amcireben masSi nivTierebebis Semcvelobas. Tu ramdenad da ra siCqariT 

xdeba es Semcireba damokidebulia Senaxuli masalis saxeobaze, mTlianad 

moculobaze da Senaxvis meTodze, droze, tenianobis Tavdapirvel Semcvelobaze, 

amindze da sxva, Semcveli nivTierebebis Semcireba iwvevs, Sesabamisad, im energiis 
Semcirebasac, romelsac Seicavs masala. Tumca, imis mixedviT, Tu ra pirobebTan 

gvaqvs saqme, Senaxvis wesi agreTve iwvevs masalis gamoSrobas da tenianobis 

Semcirebas, ris Sedegadac masalaSi Semcveli energia izrdeba da nawilobriv 

akompensirebs nivTierebaTa danakargs. 

am procesSi CarTulia sxvadasxva soko, romelTa sporebma SeiZleba daaavadon 

xeebi. es ueWvelia, garkveul safrTxes uqmnis adamianTa janmrTelobas sawvavidan 

miRebuli mtvris gamo. 

 

xe-tyis damzadebis, gadamuSavebisa da transportirebis Sedegebi. merqnuli 

sawvavis damzadeba zogadad ar xdeba  gansxvavebul mavne zegavlenas garemoze, garda 
im mavne zegavlenisa, rasac iwvevs samrewvelo miznebisaTvis xe-tyis Cveulebrivi 

damzadeba, gadamuSaveba da movla. yvelaze mniSvnelovania, rac ukve iTqva meore 

TavSi da xe-tyis Cveulebrivi damzadebis da transportirebis garda, aris: 

 niadagze manqanebis moZraobis zrda da niadagis fizikur-meqanikuri Tvisebebis 
gauareseba; 

 gzebze manqanebis moZraobis zrda da gzebis SesaZlo dazianeba; 

 xmaurisa da mtvris SesaZlo problemebi gadamamuSavebel an gaTbobis 

sadgurebTan; 

 xanZris riskis zrda Senaxvis adgilebSi; 

 janmrTelobisaTvis SesaZlo riski mtvris, sokoebisa da sxva msgavsi mizezebis 

gamo. 

socialur–ekonomikuri aspeqtebi. ekonomiurma da energetikulma problemebma, 

romlebic   ramdenime wlis win Camoyalibda saqarTveloSi, gamoiwvia socialur-

ekonomikuri siZneleebi. erT-erTi aseTi gamovlena aris zogadad saTbob–
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energetikuli resursebis siZvire. amgvari viTarebis Sedegebi savalaloa, rogorc 

qalaqis, aseve soflis mosaxleobisaTvis. kerZo pirebi, rogorc qalaqebSi, aseve 

soflebSi, TviTon, sakuTari iniciativiT cdiloben problemebis mogvarebas. did 

qalaqebSi yvelaze mniSvnelovan interess iwvevs eleqtroenergiisa da gazis miwodeba 

da problemebis gadawyveta xdeba ZiriTadad iseTi saxis sarezervo sistemebis 

gamoyenebiT, rogoricaa patara generatorebi, akumulatorebi, navTi an qalaqSi gazis 

kerZo miwodeba. albaT, yvelaze Zneli gadasawyveti problemaa saTbobi resursebis 
miwodeba. soflad  eleqtroenergiisa da gazis sistemebis muSaoba adrec arasaimedo 

iyo da xalxi ufro miCveulia Zveli yaidis sistemebis gamoyenebas, rogoricaa: 

saSeSe merqani, navTqurebi da sxva. amave dros, soflebSi ojaxebi ar arian 

ekonomiurad iseTi uzrunvelyofilni, rom SeiZinon da gamoiyenon Tanamedrove da 
srulyofili gaTbobis sistemebi. am TvalsazrisiT xelmisawvdomi merqnuli sawvavi 

did rols asrulebs soflis mosaxleobis keTildReobaSi. 

 

 
l i t e r a t u r a  

 
1. merqnuli sawvavis menejmenti da miwodeba soflad efeqturi energouzrunvel-

yofisaTvis. Tbilisi. stokholmi: TACIS proeqti  EGE/95/02, T. kandelakis da          

t. lindbergis xelmZRvanelobiT. 1999. 208 gv. 

2. Wood fuel energy potential of Georgia and its efficient consumption, USAID/Georgia, ECI’s project: 

ECI-GA-20, 2010, 174 pages. Under supervision and authorship of Professor Teimuraz Kandelaki. 
(In Geogian)  

 

 

 

 

 

 

 
Teimuraz kandelaki, ekon. mecn. doqtori, profesori 

satyeo departamentis ufrosi 

tel.: (995 32) 23 02 85; mob.: 995 99 56 15 33 

E-mail: kandelaki2002@yahoo.co.uk  
 


