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                               r e f e r a t i 

 

    angariSi – 113 gv., formula - 34, cxrili - 30, naxazi – 13, literatura - 16 

  sakvanZo sityvebi:A ekologiuri monitoringi, garemos faqtorebi, garemos dabinZu-

rebis meqanizmebi, globaluri klimatis problemebi  

    ukanasknel aTeul wlebSi farTod mimdinareobs ganaTlebis Sinaarsobrivi cvli-
lebebi. ekologiis, rogorc mecnierebis, gafarToeba da gaRrmaveba, teqnosferoSi ad-
amianis gadarCenis amocanebis amoxsnis aucileblobis Segneba, bunebisa da sazogado-
ebis urTierTobis kanonebis, sabunebismetyvelo-samecniero, humanitarul, teqniko-teq-
nologiuri mimarTulebaTa saswavlo disciplinebis ekologizacia seriozul Seswav-
lis aucileblobas karnaxobs. 
    momavali ganaTlebuli specialisti unda erkveodes iseT sakiTxebSi, rogoricaa: 
teritiriul-bunebrivi da sameurneo-bunebrivi kompleqsebis mdgomareobis, mdgradobi-
sa da ganviTarebis Sefasebebi, ekologiuri monitoringi, marTva bunebis dacvisa da 
bunebis resursebis moxmarebis sastemaSi, bunebrivi garemos SenarCunebis rekomendaci-
ebis damuSaveba da sx.   
    rogorc irkveva, saswavlo saxelmZRvanelos “ekologiuri monitoringis hidrome-
teorologiuri aspeqtebis safuZvlebi” damuSaveba mniSvnelovnad Seuwyobs xels 
qveynis ekonomikis mdgradi da usafrTxo ganviTarebas da amiT saero problemis xa-
siaTs iZens.  
    misi Seqmna didad sasargeblo iqneba saqarTvelos umaRles saswavlo dawesebu-
lebebSi ekologiis safuZvlebis swavlisa da swavlebis procesebis daZlevas.    
    vinaidan cocxali samyaros ganviTareba sul ufro met wiladaa ganpirobebuli 
adamianis moRvaweobiT, metad progresiulad moazrovne mecnierebi ekologiis moma-
vals Secvlili samyaros Seqmnis TeoriaSi xedaven. ekologia Cvens Tvalwin buneb-
riv garemoSi industriuli sazogadoebis adamianis yofaqcevis Teoriuli safuZvlis 
saxes Rebulobs. 
    damuSavebuli proeqtis ZiriTadi mizani da amocanebia: ekologiuri codnis miRe-
bis xelis Sewyoba, studentebis, magistrantebis, doqtorantebis da am dargiT dain-
teresebul pirTa Tanamedrove mecnieruli miRwevebis gacnoba, romlis swrafi ganvi-
Tareba ar aris gamosaxuli saqarTveloSi arsebul saxelmZRvanelo literaturaSi.  
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Sesavali 

 
    me XX-s meore naxevridan msoflioSi aqtiurad daiwyes msjeloba garemoze an-
Tropogenuri zemoqmedebis negatiur Sedegebze da ukve 1972 wels gaeros stokhol-
mis konferenciaze bunebrivi garemos Sesaxeb miRebuli iqna ori ZiriTadi dokumenti 
- principebis deklaracia da RonisZiebebis gegma, romlebmac gadamwyveti roli iTam-
aSes saxelmwifoTa ekologiur politikaSi da am sferoSi saerTaSoriso TanamSrom-
lobis gaaqtiurebaSi.  
    deklaracia 20-ze met princips Seicavs, romlebSic formulirebulia  msoflio 
sazogadoebis damokidebuleba bunebrivi garemos problemis mimarT.   
    RonisZiebebis gegma ki, 100-ze met punqts Seicavs, romlebic bunebrivi garemos 
dacvis organizaciuli, ekonomikuri da politikuri sakiTxebis gadawyvetas da sa-
xelmwifoebisa da saerTaSoriso organizaciebis urTierTobebis saSualebebs  iTva-
liswineben.  
    msoflio sazogadoebis mier ekologiuri katastrofis acilebisa da  mdgradi 
ganviTarebis miRwevis problemebi, Tavisi grandiozulobiT aWarbeben yvela proble-
mebs, romlebsac Tavis ganviTarebis procesSi Sexvedrila kacobroba.   
    Tanamedrove  ganaTlebis ZiriTad amocanas ekologiuri azrovnebis  Camoyalibe-
ba warmoadgens. swored ganaTleba, romelic emyareba kulturas, axdens adamianis 
sulierebis da zneobis safuZvlebis formirebas. 
    ganaTlebul adamians SeuZlia Cadenilis arsis gageba, Seafasos Sedegebi, arax-
elsayrel situaciebidan gamosaval RonisZiebaTa variantebis SerCeva da Tavisi mo-
sazrebis SemoTavazeba. 
    saswavleblebSi ekologiis sagnis swavlebis ZiriTad mizans warmoadgens:  

• ekologiurad ganaTlebuli pirovnebis aRzrda;  

• specialistis Camoyalibeba, romelsac Tavisi qmedebebis bunebis kanonebTan   
SesatyvisobaSi moyvana SeeZleba;  

• emsaxuros sikeTes da Semoqmedebas da ara borotebas da ngrevas.       
    mocemuli saswavlo disciplina mowodebulia daexmaros yvelas, vinc miiswrafis 
ganaTlebisken da kulturuli qcevebisken, gaerkves kacobriobis Tanamedrove ekol-
ogiur problemebSi.  
    zemoaRniSnuli mosazrebebi kargad esadagebian 1977 wels TbilisSi gaeros egid-
iT gamarTul samTavrobaTaSoriso konferenciaze garemosdacviTi ganaTlebis Sesa-
xeb momzadebul deklaracias, romelSic pirvelad iqna Camoyalibebuli garemosdac-
viTi ganaTlebis sistemebis struqtura rogorc adgilobriv, aseve erovnul da sa-
erTaSoriso doneebze.  
    garda amisa, ganisazRvra garemosdacviTi ganaTleba, rogorc saswavlo procesi, 
romelic iwvevs adamianis codnis amaRlebas garemos Tanamedrove problemebis gadaw-
yvetasTan mimarTebiT.   
    am problemasTan dakavSirebiT 2012 wels TbilisSi, saqarTvelos mTavrobis, ga-
eros ganaTlebis, mecnierebisa da kulturis organizaciisa (UNESCO) da gaeros ga-
remosdacviTi programis (UNEP) partniorobiT, gaimarTa morigi mTavrobaTaSorisi 
konferencia ,,Tbilisi + 35 - garemos dacviTi ganaTleba mdgradi ganviTarebisaT-
vis“.       
    konferenciis mier  miRebuli iqna deklaracia, romelSic aRiarebulia msoflio-
Si mdgradi ekonomikuri ganviTarebis misaRwevad, garemosdacviTi ganaTlebis mimarT 
gaerosa da saxelmwifoTa mTavrobebis mxardaWeris aucilebloba da kidev erTxel 
mouwodes qveynebs: amisaTvis meti Zalisxmeva moaxmaron garemosdacviT ganaTlebas.    
    msoflioSi siRrmiseulad aris gagebuli am ori procesis urTierTmimarTeba da 
aRiareben garemosdacviTi ganaTlebis arsebiT mniSvnelobas. 
    amJamad yvela adamianma unda gaacnobieros Tavisi adgili da roli bunebriv ga-
remoSi, gansazRvros  bunebrivi resursebis racionaluri gamoyenebis midgomebi. pir-
vel rigSi es exeba im adamianebs, romlebsac axal aTaswleulSi  energetikisa da 
ekonomikuri ganviTarebis programebis gansazRvra mouwevT.  
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    dadgenilia, rom atmosfero, niadagi da zedapiruli da miwisqveSa wylebi buneb-
riv garemoSi nivTierebaTa mimoqcevis mTavar magistrals warmoadgenen, xolo mavne 
nivTierebaTa gadatanas garemoSi hidrometeorologiuri procesebi ganapirobeben. aq-
edan gamomdinare, garemos ekologiuri monitoringi, prognozi da marTva hidromete-
orologiuri procesebis kanonzomierebis gaTvaliswinebiT xorcieldeba.  
    amrigad, rogorc irkveva, zemoaRniSnuli sakiTxebis, maT Soris: bunebriv garemo-
Si mavne minarevTa gadatana, am procesebis monitoringi, prognozi, marTva da, agreT-
ve, adekvaturi ganaTlebis saWiro moculobiT miRebis warmatebiT gadaWra warmoud-
genelia ekologiuri monitoringis zogadi sakiTxebis codnis gareSe.   
    winamdebare naSromi, rogorc saxelmZRvanelo, gankuTvnilia nebismieri special-
obis studentisaTvis, romlis ganaTleba dakavSirebulia ekologiis sxvadasxva mi-
marTulebis sakiTxebTan. igi, agreTve, sasargeblo iqneba garemosdacviTi da garemos 
racionaluri gamoyenebis saqmianobiT dakavebul specialistebisaTvisac.   
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I.  akademiuri disciplina - ekologia 

 

    ukanasknel periodSi umaRles saswavleblebSi rigi akademiuri disciplina 
gvxvdeba, rogoricaa, magaliTad, „qimiuri ekologia“, „sainJinro ekologia“, „samSe-
neblo ekologia“ da a.S. am axali  disciplinebis Sinaarsis analizi gviCvenebs, rom, 
xSirad, isini mxolod garemosdacvisa da bunebaTsargeblobis calkeul aspeqtebs 
ganixilaven, xolo Sinaarsi ki, ekologiis kuTvnilebis Sesaxeb msjelobis saSual-
ebas ar iZleva. garda amisa, nebismieri terminologiuri Canacvleba sazogadoebisa 
da bunebis urTierTqmedebis yvelaze rTuli procesis SeswavlaSi qaoss warmoqmnis. 
aqedan gamomdinare, saWiroa, rom terminis „ekologia“ da misi warmoebulebis gamoye-
nebas ufro mkacrad mivudgeT winaaRmdeg SemTxvevaSi Cndeba Cveulebrivi termino-
logiuri Canacvleba, romelic, zogadad, xels uSlis ekologiuri ganaTlebis for-
mirebas. amitom terminis "ekologia" da misi derivatebis arakoreqtuli xmareba da-
uSvebelia. 
    "ekologiis" koncefciis mravalricxovani ganmartebebis Sejamebis Sedegad, Seg-
viZlia ganvsazRv-roT misi oTxi interpretacia: 
    ekologia - erT -erTi biologiuri mecnierebaa, romelic organizmebisa da gare-
mos urTierTobebs ikvlevs; 
    ekologia -kompleqsuri metamecnierebaa, romelic bunebrivi garemosa da sazoga-
doebis urTier-Tobis Sesaxeb socialur mecnierebaTa yvela sabunebismetyvelo - is-
toriuli codnisa da daskvnebis sinTezirebas axdens;  
    ekologia - organizmebis, biologiuri sisteme-bisa (organizmebi da maTi erTob-
lioba, adamiani da mosaxleoba) da garemos urTierTobis problemebis kvlevisadmi 
gansakuTrebuli zogadsamecniero midgomaa; 
    ekologia - adamianisa da bunebis urTierTkavSiris mecnieruli da praqtikuli 
problemebis erTobliobaa. 
    ekologiuri kvlevebis pirveli mimarTuleba ganixileba, rogorc klasikuri da  
sayovelTaod aRiarebuli. danarCeni sami ki, romlebic bolo aTwleulebSi ekolog-
iuri kvlevebis speqtris gafarToebis sapasuxod SeiZleba CaiTvalos, yvela ekolog-
ebis mier farTod aRiarebuli ar aris.  
    sazogadoebisa da bunebrivi garemos urTierTobis problemebiT dakavebul mra-
val mkvlevarTa azriT, ekologia iyo da rCeba biologiur mecnierebad. xolo erT-
erTi, farTod aRiarebuli, koncefciis Tanaxmad, ekologia - garemomcvel samyaroSi 
cocxali organizmis arsebobis, organizmebis "saxlis", organizmebis, rogorc erTma-
neTTan, ise garemosTan urTierTkavSiris Semswavleli mecnierebaa. 
    amJamad, „adamiani - buneba - sazogadoeba“ sistemaSi gaCenilma winaaRmdegobebis 
eskalaciam garemosdacviTi ganaTlebis ganviTarebis axali strategiuli gzebis mo-
Zieba ganapiroba.  
    garemos dabinZurebisa da misi rRvevis Sedegad, kacobrioba da ekonomika buneb-
rivi resursebis gamolevas uwyobs xels. am procesebis umravlesoba didi siCqariT 
viTardeba. pirveladi produqciis moxmarebis ukontrolo zrda sazogadoebis ener-
getikuli simZlavris matebas iwvevs, rac geosferoze  negatiur zemoqmedebas axdens. 
aqedan gamomdinare, garemos anTropogenuri destabilizaciis integralur maxasiaT-
eblad, dedamiwis zedapiris erTeul farTobze mosuli energetikuli simZlavris si-
dide SeiZleba iqnes gamoyenebuli. 
    amisaTvis, erTeul farTobze mosuli energetikuli simZlavris sidideebis - Wr 

SefardebiT maT saSualo globalur mniSvnelobasTan - Wg, sakvlevi regionebis an-
Tropogenuri datvirTvis damaxasiaTebel koeficientebis - A mniSvnelobebs miviRebT. 
    zemoaRniSnulis maTematikuri gamosaxuleba mocemulia formula (1.1) saxiT: 
 

                                                     A = Wr/Wg          ,                    (1.1)   
    
    am formulis daxmarebiT gaangariSebuli, anTropogenuri datvirTvis koeficien-
tebis sidideebiT, regionebisa da qveynebis ranJireba aris SesaZlebeli (cxr.1.1).                                                                                                                                                                                                                      
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cxrili 1.1. anTropogenuri datvirTvis koeficientebi da SenarCunebuli bunebrivi 
teritoriebis wili   

     
     Qqveyana 

anTropogenuri datvirTvis 
koeficientebi 

SenarCunebuli bunebrivi  te-
ritoriebis wili, % 

niderlandebi 42 0 
gfr 19 0 
iaponia 16 0 
aSS 3,4 4 
koreis resp. 4 0 

indoeTi 1 1 
CineTi 1,1 20 
meqsika 1,2 2 
rus.federacia 0,7 45 
dedamiwa mTlianad 1 39 

    
 cxr.1.1-Si formula (1.1) daxmarebiT gaangariSebuli saZiebeli parametrebis mniSvne-
lobebia motanili. 
    rogorc gansaxilveli cxrilidan irkveva, Tanamedrove msoflioSi arcTu ise 
saxarbielo ekologiuri mdgomareobaa. magaliTad, mocemuli cxrilis bolo stri-
qonidan Cans, rom dedamiwaze bunebriv mdgomareobaSi SenarCunebuli teritori-ebi 
misi mTeli teritoriis, daaxloebiT, mxolod, 40% - s Seadgenen, rac ekologiuri 
sakiTxebis wina planze wamowevis aucileblobaze metyvelebs. 
 
                                                          1.1.  termini „ekologia“ 
    termini „ekologia“ - mecnierebis axali mimarTulebisTvis pirvelad germaneli 
zoologi - mecnieris ernst hekelis (Ernst Heinrich Philipp August Haeckel; 1834—1919) mier 
wels, Tavis wignSi „organizmebis zogadi morfologia“, iqna Semotanili. 
    igi ekologias biologiisa da biologiuri organizmebis sicocxlis yovelmxri-
vi SeswavliT dainteresebul sabunebismetyvelo mecnierebebs miakuTvnebga. Semdgom-
Si am terminma sayovelTao aRiareba moipova. 
    me-XXs. dasawyisSi hidrobiologebos, fitocenologebis, botanikosebisa da zo-
ologebis ekologiuri skolebi Camoyalibda, sadac, TiToeul maTganSi, ekologiuri 
mecnierebis garkveuli mxareebi viTardeboda. 
    me-XX s. meore naxevridan moyolebuli ekologiis sakiTxebs mieZRvna mravali  
mecnieris Sromebi, maT Soris: vasil gulisaSvili (mcenareTa ekologia, 1960), gari 
gunia (atmosferos ekologiuri monitoringis meteorologiuri aspeqtebi, 2005), iuj-
in odumi (ekologiis safuZvlebi,1953), mixeil budiko (globaluri ekologia, 1977), 
iuri izraeli (ekologia da bunebrivi garemos kontroli,1979) da sx. 
    ekologiis - mecnierebis, romelic Tavisi gamoCeniT unda umadlodes sxvadasxva 
samecniero disciplinebs da flobs kvlevis sakuTar meTodebs - daarseba da ganvi-
Tareba emTxveva me XX s. im periods, rodesac calkeuli mecnierebaTa Serwymis Se-
degad - fizikisa da qimiis, qimiisa da biologiis - aRiniSna codnis axali mimarTu-
lebaTa  Camoyalibeba.     
    me-XX s. bolos xdeba mecnierebis „ekologizacia“. es gamowveulia ekologiuri 
codnis didi rolis gaazrebiT, imis gacnobierebiT, rom adamianis saqmianoba, xSir 
SemTxvevaSi, bunebriv garemos ara marto,ubralid, azianebs, aramed zemoqmedebs mas-
ze negatiurad da adamianTa cxovrebis pirobebis SecvliT, TviTon kacobriobis ar-
sebobas uqmnis safrTxes.  
    saswavlo sagnebis mixedviT ekologias yofen: mikroorganizmebis ekologiaze 
(prokariotebi), sokoebis, mcenareebis, cxovelTa, adamianis, sasoflo - sameurneo, 
samrewvelo (sainJinro), zogad ekologiaze.  
    ekologiaSi gamoiyeneba kvlevis meTodebi da cnebebi, romlebs sxva mecnierebeb-
Sic (biologiaSi, maTemaTikaSi, fizikaSi, qimiaSi da a.S.) moixmaren. ekologiuri 
kvlevebis ZiriTadi meTodebia: savele, ekosistemuri midgomebis gamoyenebiT, eqsperi-
mentuli kvlevebi.   



9 
 

    zemoaRniSnulidan gamomdinare, SeiZleba ekologiis, rogorc mecnierebis, misi 
Sinaarsis, sagnisa da amocanebis ganmartebis micema: ekologia - aris mecniereba, ro-
melic organizmebis sasicocxlo moqmedebebis kanonzomierebas ikvlevs (mis nebismi-
er gamoxatvaSi, integraciis yvela doneze) maTi bunebrivi binadrobis areSi, anTro-
pogenuri saqmianobiT garemoSi Semotanili cvlilebebis gaTvaliswinebiT.   
    sityva „ekologia“ warmoiqmna ori berZnuli sityvisagan: oikos- saxli, sacxovre-
beli adgili, adgilsamyofeli da logos - sityva, swavleba, moZRvreba; pirdapiri mniS-
vnelobiT ekologia - mecnierebaa adgilsamyofelis Sesaxeb.  
    e. hekeli ekologias gansazRvravda, rogorc „zogad mecnierebas garemosa da  
organizmebs Soris urTierTdamokidebulebis Sesaxeb“. e. hekelis Tanaxmad, ekolog-
ia, TavisTavad, warmoadgens mecnierebas cocxali organizmebis „saSinao cxovrebis 
wesis“ Sesaxeb da mowodebulia gamoikvlios „yvela is daxuruli urTierTobebi, ro-
melTac Carlz darvini, pirobiTad, arsebobisTvis brZolas  uwodebda“. ganviTare-
bis procesSi es mecniereba cocxali organizmebisa da maTi populaciis kvlevis bi-
ologiur moZRvrebad gardaiqmna. isini urTierToben erTmaneTTan da Tavis garemos-
Tan qmnian garkveul erTobas, romlis farglebSi energiisa da organuli nivTiereb-
aTa gardaqmna mimdinareobs.  
    ekologiis kvlevis obieqtebis sferoSi adamianis, rogorc biologiuri saxeobis 
CarTvam, Tavisi „bunebaTdampyrobluri“ moqmedebiT da ekologiuri krizisis globa-
luri safrTxis warmoqniT, ukanasknel aTwleulebSi ekologiis cnebis sazRvrebis 
gafarToeba gamoiwvia. bunebriv garemosTan adamianis urTierTobis mTeli kompleqsi 
ekologiad iqna wodebuli. bunebrivi garemos problemebis gamwvavebam migviyvana ek-
ologiis SeRwevasTan mecnierebisa da praqtikis sxvadasxva dargSi, anu Teoriuli 
da praqtikuli saqmianobis ekologizacia ganapiroba. aman ki, ekologiis gamoyenebi-
Ti dargebis warmoqmna gamoiwvia: samrewvelo ekologiis, ekologiuri monitoringis, 
agro ekologiis, socialuri ekologiis (adamianis ekologiis), qalaqis ekologiis 
da sx. amrigad, biologiuri disciplinis, dasawyisSi, viwro da kerZo ideebma da 

kompetenciebma garemos problemebis farTo speqtri moicva. 
    jer kidev 1963 wels cnobilma amerikelma ekologma iujin odumma (Eugene Pleasants 

Odum; 1913 - 2002) ekologias uwoda - mecniereba mTlianobaSi bunebis struqturasa da 
funqciebis Sesaxeb. xolo Tavis naSromSi „ekologia“ (1986), igi ganixileba, rogorc 
„interdisciplinaruli codnis are mravaldoniani  sistemebis agebulebasa da fun-
qcionirebis Sesaxeb, bunebasa da sazogadoebaSi maT urTierTkavSirSi“. 
    es Zalian farTo ganmartebaa, magram igi sxvebze ufro Seesabameba ekologiis 
Tanamedrove gagebas.      
    leqsikonebSi ekologia ukve ganimarteba, rogorc „mecniereba bunebisa da sazo-
gadoebis urTierTobis zogadi kanonzomierebebis Sesaxeb; sazogadoebis moRvawoebis 
specialuri sfero, romelic garemos dacvisa da bunebrivi resursebis racionaluri 
moxmarebiskenaa mimarTuli“. 
    amrigad, Sexeduleba ekologiaze, rogorc mxolod bunebaTmcodneobis sferoze 
Seicvala, Tumca paralelurad arsebobs „hekelisebri“ klasikuri ekologiis cneba - 
mecnierebis cocxali organizmebis adgilsamyofelis Sesaxeb.  
    CvenTvis ki, sainteresoa ekologia mis Tanamedrove ganmartebaSi, rogorc sazo-
gadoebisa da bunebis urTierTobis problemebTan zogadsamecniero midgoma.    
    swored aseT interpretaciaSi is aris racionaluri bunebaTsargeblobis Teori-
uli safuZveli da saxelmwifos ekologiri strategiis damuSavebaSi da kacobriob-
is mdgradi ganviTarebis uzrunvelyofaSi mniSvnelovan rols TamaSobs.   
    ekologiis rolia - ekologiuri problemebis ucodinarobisa an ugulebelyofis 
safrTxis gacnobierebaSi daxmareba da bunebrivi ojaxebis Seswavlis procesSi, Cve-
ni planetis awmyosa da momavlisaTvis maTi SenarCunebis gzebis moZieba.     

1.2.  kosmosuri xomaldi – dedamiwa 
    saswavlo sagnebis mixedviT ekologias yofen: mikroorganizmebis ekologiaze 
(prokariotebi), sokoebis, mcenareebis, cxovelTa, adamianis, sasoflo - sameurneo, 
samrewvelo (sainJinro), zogad ekologiaze.  
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    ekologiaSi gamoiyeneba kvlevis meTodebi da cnebebi, romlebs sxva mecnierebeb-
Sic (biologiaSi, maTemaTikaSi, fizikaSi, qimiaSi da a.S.) moixmaren. ekologiuri 
kvlevebis ZiriTadi meTodebia: savele, ekosistemuri midgomebis gamoyenebiT, eqsperi-
mentuli kvlevebi.   
    kosmosuri xomaldi - dedamiwa - mzis sistemis planetebs Soris unikaluria. 
Txel fenaSi, sadac erTmaneTs xvdebian da urTierToben haeri, wyali da miwa, binad-
roben saocari obieqtebi - cocxali arsebebi, romelTa Soris Cvenc vimyofebiT. 
    Tanamedrove Sexedulebebis mixedviT, biosfero - dedamiwis Tavisebur garss 
warmoadgens, romelic Seicavs cocxali organizmebis mTel erTobliobas da plane-
tis nivTierebaTa im nawils, romelic am organizmebTan uwyvet urTierTgacvlis 
procesSi imyofeba.  
    fizikur-bunebrivi pirobebis mixedviT biosferos dayofas am garemoT aris Se-
saZlebeli: atmosfero, hidrosfero da liTosfero. amasTan, biosferos sazRvrebi 
ganpirobebulia, upirveles yovlisa, sicocxlis arsebobis veliT. 
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II.garemos faqtorebi da organizmebze maTi zemoqmedebis zogadi kanon-

zomiereba                                                                       

                                                                   2.1.  garemo 
    cnebaSi „garemo” igulisxmeba bunebrivi da xel-ovnuri biologiuri, fizikuri, 
qimiuri da social-ri faqtorebis erToblioba, romelsac biosferos abiotur da 
biotur komponentebze da adamianze pirdapiri an arapirdapiri gavlenis moaxdena Se-
uZlia.  

1. fizikuri ganmarteba:  gansaxilveli obieqtis garemomcvel nivTierebas da  
sivrces „garemo"-s uwodeben; 

2. ekologiuri ganmarteba: garemo aris bunenebrivi sxeulebi da movlenebi,  
romlebTan organizmi pirdapir an irib urTierTobebSi imyofeba;  

3. socialur-ekologiuri ganmarteba: garemo aris fizikuris (bunebrivis),  
bunebriv – anTropogenuris (kulturuli landSaftebis, dasaxlebuli adgilebis) da 
adamianis cxovrebis socialuri faqtorebis erToblioba. 
    zogadad garemo - cocxali organizmebis garsmomcveli da maTze pirdapiri an 
iribi zemoqmedebis ganmxorcielebeli bunebis nawilia.  
    organizmebi sasicocxlod yvelafer aucilebels garemodan Rebuloben da niv-
TierebaTa cvlis produqtebs masSive gamoyofen.  
    yoveli organizmis garemo, mravali, adamianis mier misi samrewvelo saqmianobis 
Sedegad Semotanili, araorganuli da organuli bunebisa da elementebis nawilebis-
gan Sedgeba.  
    garemos calkeul Tvisebebs an mis elementebs, faqtorebi ewodeba, xolo gare-
mos faqtorebs, romlebic moqmedeben cocxal organizmebze, ekologiuri faqtorebi 
ewodeba.  
    ekologiuri faqtorebis mravalferovneba or did jgufad - abiotur da biotur-
ze daiyofa (ix.cxr.2.1). 
cxrili 2.1. ekologiuri faqtorebis klasifikacia 
                         ekolgiuri faqtorebi 
            abioturi              bioturi 
sinaTle, temperatura, sinotive, qari, haeri, 
wneva, dineba, dRis xangrZlivoba da sx. 

mcenareTa gavlena biocenozis 
sxva wevrebze  

niadagis meqanikuri Semadgenloba, misi SeRwe-
vadoba, gatenianeba 

cxovelTa gavlena biocenozis 
sxva wevrebze  

niadagSi an wyalSi sakvebi elementebis Sem-
cveloba, gazobrivi Semadgenloba, wylis 
simlaSe 

adamianis saqmianobis Sedegad  
warmoqmnili, anTropogenuri faq-
torebi 

    abioturi faqtorebi - organizmze gavlenis mqone, aracocxali bunebis yvela 
komponenti. isini iyofian klimatur, niadagur (edafikur), topografiul da sxva fi-
zikur faqtorebze, maT Soris, eleqtromagnituri movlenebi, zRvis dinebebi, cec-
xli, anTropogenuri warmoSobis metaluri minarevebi da a.S.  
    bioturi faqtorebi - urTierTobebi populaciis individebs Soris (konkurencia, 
simbiozi, parazituli, mtacebloba), anTropogenuri faqtorebi (adamianis zegavlena 
bunebaze).  
    abioturi faqtorebisagan gansxvavebiT, bioturi faqtorebi - garkveul organizm-
Ta cxovelmoqmedebis procesSi sxva organizmebze gavlenaTa erTobliobas warmoad-
gens. maT ricxvSi gamoyofen: - cxoveluri organizmebis gavlenas (zoogenuri faqto-
rebi), mcenareuli organizmebis gavlenas (fitogenuri faqtorebi), adamianis gavle-
nas (anTropogenuri faqtorebi). 

2.2.  bioturi mimoqceva 
    bioturi mimoqcevis qveS niadagis, mcenareebis, cxovelebisa da mikroorganizmTa 
Soris nivTierebaTa cirkulacia igulisxmeba. ufro zustad ki, bioturi mimoqceva 
aris: niadagidan, wylidan da atmosferodan cocxal organizmebSi qimiuri elemente-
bis Semosvla, Semosuli elementebis gardaqmna axal rTul SenaerTebSi da am ukan-
asknelTa dabruneba ukan cxovelmoqmedebis procesSi, organuli nivTierebaTa nawi-
lis yovelwliuri danakargisa an ekosistemis SemadgenlobaSi Semavali organizme-
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bis mTlianad mkvdari nawilis TanxlebiT. 
    TiToeuli garemos faqtori xasiaTdeba garkveuli raodenobrivi maCveneblebiT, 
rogoricaa, magaliTad, Zala da moqmedebis diapazoni. 
    ekologiuri faqtorebi, saerTod, moqmedeben kompleqsurad da ara cal -calke. 
garemos kompleqsur moqmedebaSi calkeuli faqtorebi, organizmebze Tavisi zemoqme-
debis mixedviT, araTanabari zomis arian. maTi dayofa SesaZlebelia wamyvanze (mTava-
ri) da fonurze (Tanxlebi, meorexarisxovani). 
    wamyvani faqtorebi gansxvavdebian sxvadasxva organizmebisaTvis, miuxedavad imi-
sa, isini garemos erT arealSi cxovroben Tu ara. amasTan, wamyvani faqtiris rolSi, 
organizmis sicocxlis sxvadasxva etapze SeiZleba xan erTi, xan  meore bunebis el-
ementi gamodiodes, romelic, SesaZlebelia, wlis sxvadasxva periodSi icvlebodes.  
    sxvadasxva fiziko-geografiul pirobebSi arsebul, erTi da igive saxeobis orga-
nizmebs, SeiZleba gansxvavebuli wamyvani faqtori axasiaTebdeT. 
    ama Tu im diapazonis garemos faqtorebTan saxeobaTa adaptirebis unari aRiniS-
neba cnebiT - saxeobis „ekologiuri plastiuroba“ (ekologiuri valentoba). riT uf-
ro farToa ekologiuri faqtoris meryeobis diapazoni, romlis sazRvrebSi moce-
mul saxeobas SeuZlia arseboba, miT metia misi ekologiuri plastiuroba.  

2.3.  anTropogenuri faqtori 
    adamianis qmedeba, rogorc bunebriv garemoSi ekologiuri faqtorisa, uzarmaza-
ri da mravalfe-rovania. miuxedavad imisa, rom es bunebaze moqmedi yvela zeaxal-
gazrda faqtoria, amJamad arc erTi ekologiuri faqtori ar axorcielebs iseT mni-
Svnelovan da sayovelTao, planetarul gavlenas, rogorc adamiani. anTropogenuri 
faqtoris gavlena, dawyebuli monadire–meTevzeTa da SemgrovebelTa epoqidan, rode-
sac is umniSvnelod ganirCeoda cxovelTa gavlenebidan, Cven dromde - samecniero - 
teqnikuri progresisa da demografiuli afeTqebis epoqisa - TandaTanobiT Zlierde-
boda. dedamiwis cxovelTa samyaroze da mcenareul safarze adamians pirdapiri da 
arapirdapiri gavlenis moxdena SeuZlia.  
    cxr. 2.2-Si mcenareuli safarisadmi adamianis zemoqmedebis Tanamedrove formebia 
warmodgenili. 
 

cxrili 2.2. mcenareul safarze adamianis zemoqmedebis ZiriTadi formebi 

mcenareTa 
arealebis 
cvlileba 

adamianis zemoqmedeba 
mcenareul safarze 

bunebriv gare-
moSi axali   
habitatebis 

Seqmna 

kulturuli 
fitocenozebis 

Seqmna 

mcenareuli 
safaris 
dacva 

arealebis 
Semcireba, 
mcenareTa 
mospoba 

amoSroba, tyis gaCexva, 
morwyva da wyalgayvani-
loba, gadawva, veluri 
cxovelebis mier saZov-
rebis gaZoveba, gaTibva, 
kvamlisa da sxva mavne 
minarevebis zemoqmedeba 

ruderaluri 
habitatebis 
Seqmna, 
samrewvelo 
narCenebis da 
sxva sayrele-
bis Seqmna 

kulturuli 
fitocenozebis 
Seqmna 

mcenareuli 
safaris 
dacva 

     

    Tu zemoaRniSnuls davumatebT sarewao saqmianobis intensifikaciis, saxeobebis 
mixedviT mopovebis, mravalferovani jiSebis gamoyvanis, iSviaTi da egzotikuri saxe-
obebis dacvis procesebSi adamianis zemoqmedebas cxovelTa samyaroze, naTlad war-
moCindeba anTropogenuri faqtoris grandiozulobis vrceli suraTi. 
    Tavisi saqmianobis procesSi adamianma didi raodenobis cxovelTa da mcenareTa 
mravalferovani saxeoba Seqmna da arsebiTad gardaqmna bunebrivi kompleqsebi. mniS-
vnelovan teritoriebze mravali saxeobisTvis specialuri, xSirad, praqtikulad op-
timaluri cxovrebis pirobebia Seqmnili.   
    mcenareebisa da cxovelTa mravalferovani saxeobebisa da jiSebis SeqmniT, adam-
ianma xeli Seuwyo maTSi axali Tvisebebis warmoqmnas, romlebic uzrunvelyofen maT 
gadarCenas ara sasurvel pirobebSi, rogorc sxva saxeobebTan arsebobisTvis brZo-
laSi, ise paTogenuri organizmebis zemoqmedebis mimarT imunitetis ganviTarebiT. 
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2. 4. garemos tipebi 
    amJamad termini „garemo“ farTod gamoiyeneba rogorc calkeuli adamianis mier, 
ise masobriv sainformacio qselSi bunebrivi garemos dacvis problemebTan dakavSi-
rebiT. amis Taobaze regularulad tardeba Sexvedrebi, maT Soris saerTaSoriso 
doneze, ekologiuri problemebis gadasawyvetad. ukanaskneli asi wlis ganmavlobaSi 
urTierTobebi adamianisa da bunebrivi garemos Soris sabunebismetyvelo mecniereba-
Ta, maT Soris dedamiwis Semswavlel mecnierebaTa, rigi specialistis kvlevisa da 
msjelobis sagans warmoadgenda. yvelaferi es bunebrivi garemos mzard mniSvneloba-
ze miuTiTebs.  aqedan gamomdinare, mniSvnelovania ganvixiloT misi tipebi saswavlo 
sagnis problemebis konteqstSi. 
     1. garemo bunebrivi (adamianTa sazogadoebis garemomcveli dedamiwis bunebrivi 
garemo) - adamianze gavlenis mqone, bunebrivi da adamianTa saqmianobiT mcired Sec-
vlili abioturi da bioturi bunebrivi faqtorebis erTobliobaa. igi adamianis ga-
remomcveli garemos sxva mdgenelebisagan, adamianis makoreqtirebeli zemoqmedebis 
gareSe, TviTSenarCunebisa da TviTregulirebis TvisebebiT gansxvavdeba.  
    adamianis garemomcveli garemo - adamianTa sazogadoebaze da maT meurneobaze 
erToblivad da uSualod gavlenis momxdeni, abioturi, bioturi da socialuri ga-
remoTa (erTdroulad bunebrivi, kvazibunebrivi, artebunebrivi) erTobliobaa.   
    2. garemo bioturi - bunebis Zalebi da movlenebi, romlebic arsebuli organiz-
mebis cxovelmoqmedebis Sedegad warmoiqmnebian. 
    garemo abioturi - bunebis yvela Zalebi da movlenebi, romelTa warmoqmna arse-
buli organizmebis (adamianis CaTvliT) cxovelmoqmedebasTan pirdapir ar aris da-
kavSirebuli. 
    garemo ekologiuri (garegani) - gansaxilveli obieqtis an subieqtis (cocxali 
organizmis an sistemis, cocxali organizmis TanxlebiT) sivrcis gareT myofi bune-
bis Zalebi da movlenebi, misi nivTiereba da sivrce, adamianis nebismieri saqmianoba.  
    3. biologiuri garemo - cocxali organizmebi, romelTa sistemaSi gansaxilveli 
organizmi an obieqti imyofeba. 
    artebunebrivi garemo („mesame bunebis“, sacxovrebeli adgilebis, teqnogenuri ga-
remo) - adamianTa garemomcveli xelovnuri garemo, romelic sufTa teqnikuri (Seno-
ba-nagebobebi, asfaltirebuli gzebi, xelovnuri ganaTebebi da a.S.) da bunebrivi (hae-
ri da a.S.) elementebisagan Sedgeba.  movlisa da xelSewyobis gareSe ganicdis deg-
radacias.   
    kvazibunebrivi garemo („meore buneba“, ganviTarebuli) - adamianis mier gardaqmni-
li  (kulturuli) bunebrivi landSaftebi da mis mier Seqmnili agrocenozebi. maT 
TviTSenarCuneba ar axasiaTebT. 

2.5.  bunebrivi garemos mdgomareobis saxeebi 
 samecniero literaturaSi gansazRvraven bunebrivi garemos Semdeg mdgomareobebs: 

- bunebrivi - adamianis saqmianobiT Seucvleli garemo; 

- gawonasworebuli - aRdgeniTi procesebis siCqare anTropogenuri rRvevebis  
tempistolia an aRemateba maT; 

- krizisuli - anTropogenuri rRvevebis siCqare bunebrivi sistemebis  
TviTaRdgenis tempebs aRemateba, magram maTi Zireuli cvlilebebi jer kidev ar 
mimdinareobs;  

- kritikuli - adre arsebuli bunebrivi sistemebis cvla SedarebiT naklebad  
produqtiul sistemebze, jer kidev Seqcevad process warmoadgens;   

- katastrofuli - ukve naklebad produqtiuli bunebrivi sistemebis 
damkvidrebisZneladSeqcevad process aqvs adgili; 

- kolafsis mdgomareoba - mimdinareobs bunebrivi sistemebis  
produqtiulobis Seuqcevadi dakargva. 

    ra Tqma unda, garemosTvis optimaluria misi bunebrivi mdgomareoba. am SemTxve-
vaSi bunebriv komponentebs SedarebiTi dinamikuri mudmivoba axasiaTebT. magram pla-
netis bunebrivi garemos mdgomareobis krizisuli etapis SemoWra dgeba Tanamedrove-
obis niSnad. xolo, calkeul regionebSi - kritikuli da katastrofiuli mdgomare-
obis niSnebic daikvirveba, rac ase Tu ise teqnogenezTan aris dakavSirebuli.     
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    cnobilia, rom bunebrivi garemos mdgomareobaze negatiuri zemoqmedebis ZiriTa-
di pirobaa misi dabinZurebis faqtori.  
    saerTod terminiT „dabinZureba“ bunebriv struqturebSi, garkveuli mizezebis 
Sedegad warmoiqmnili, axali, rogorc wesi, misTvis aradamaxasiaTebeli, komponente-
bis arseboba aRiniSneba, romlebic bunebrivi sistemebis wonasworobidan gamoyvanis 
gziT, xSirad, negatiur movlenebs iwveven. 
    bunebrivi garemos dabinZurebis klasifikacia Semdebi maCveneblebis mixedviT ar-
is SesaZlebeli:  
    a) dabinZurebis wyaroebis mixedviT;  
    b) dabinZurebis struqturis mixedviT;  
    g) dabinZurebis donisa da masStabis mixedviT.  
    amJamad, ufro damaxasiaTebelia, adamianis saqmianobiT gamowveuli, bunebrivi ga-
remos anTropogenuri dabinZureba - samrewvelo sawarmoTa, transportis, komunalu-
ri da agraruli meurneobaTa: airovani gafrqvevebis, Txevadi CaSvebebisa da myari 
narCenebis xarjze.  
    dabinZurebis nawili rekreaciuli sistemebidanac gamoedineba. amasTan damabinZu-
rebel nivTierebaTa speqtri Zalze farToa - gazebi, mZime metalebi, sxvadasxva or-
ganuli nivTiereba, xelovnuri radioaqtiuri elementebi da sx. 
    atmosfero yvela bunebriv da sasicocxlo procesebSi TiTqmis yvelaze mniSvne-
lovan rols asrulebs. misi dabinZurebis Sedegebi, rogorc wesi - mravalucnobian 
gantolebaTa sistemas warmoadgens. masTan asocirdeba, upirveles yovlisa, iseTi 
movlenebi, rogorc saTburi efeqti, ozonuri Sris Sesusteba da mravali sxva nega-
tiuri movlena.  
    dedamiwaze bunebisa da sazogadoebis arsebobis kidev erTi ZiriTadi pirobaa 
wyali. Tanamedrove pirobebSi, masSi moTxovna mniSvnelovnad arisgazrdili. msof-
lio masStabebSi dRes hidrosferos ZiriTad damabinZurebels, masSi moxvedrili, 
navTobi da navToproduqtebi warmoadgenen, da aseve detergentebi - Zalian toqsiku-
ri sinTeTikuri sarecxi saSualebebi. Zalian xSirad wylis resursebi herbicidebiTa 
da pesticidebiT binZurdebian. hidrosferos dabinZurebis specifikur saxes Termuli 
dabinZureba warmoadgens. 
    bunebrivi sistemis umniSvnelovanes komponents, aseve, planetis niadagis fena pe-
dosfero warmoadgens, romelic dedamiwis energetikul balansSi gansakuTrebulad 
mniSvnelovan rols asrulebs. dedamiwis materialur sxeulebs Soris cvlis proce-
sebSi niadags centraluri adgili ukavia. calkeuli msxvili regionebidan miwis ud-
idesi fondi azias, afrikas, Crdilo da samxreT amerikas gaaCnia.  
    Tanamedrove msoflioSi niadagTa degradacia da maTi nayofiereba mWidrogaa da-
kavSirebuli gaudabnoebis procesebTan. amasTan  gaudabnoeba aucileblad ar asoc-
irdeba  aridul regionebTan. es damokidebulia im faqtze, rom gaudabnoebis qveSi-
gulisxmeba ara mxolod uwyveti mcenareuli safaris dakargva, aramed teritoriis 
nayofierebis potencialis Semcireba an mTlianad misi dakargva. dResdReobiT gaud-
abnoebis procesebi ukve romelime klimaturi cvlilebebis Sedegs ar warmoadgenen.  
    exla amis mTavari faqtori - anTropogenuri saqmianobaa, romelic, rig SemTxve-
vaSi, calkeuli teritoriebis produqtiulobis mTlian mospobas iwvevs.  
    XXI saukunis dasawyisisTvis anTropogenuri udabnoebis saerTo farTobi 10 mln 
- dan 13 mln.km- mde Seadgenda, xolo gaudabnoebis safrTxis qveS kidev, daaxloebiT, 
30 mln.km miwebi imyofeboda. amis Sedegad planetis produqtiulobis masa, uwindel-
Tan SedarebiT, mesamediT Semcirda.  
    yvelaferi zemoaRniSnuli did mniSvnelobas aniWebs bunebis dacvis sakiTxebs 
planetaze. amasTanave bunebis transformaciis xasiaTma, struqturam da masStabebma 
ekologiuri problematika prioritetul mimarTulebaTa rigSi daayenes, sadac is 
mWidrod ukavSirdeba ekonomikur, socialur da demografiul problemebs. 
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                                   III.   ekologiuri monitoringi 

 
                3.1. ekologiuri monitoringis zogadi cnebebi 
    ekologiuri monitoringi - aris informaciis Segrovebis, damuSavebis, Senaxvisa 
da prognozis sistema, romelic anTropogenuri zemoqmedebis Sedegad bunebrivi ga-
remos mdgomareobis cvlilebis gamovlenis saSualebas iZleva. 
    termini „monitoringi“ Seqmnilia laTinuri sityvidan „monitor“ (Monitor - is, rac 
gvafrTxilebs, damkvirvebeli). ase ialqnian gemze guSag mezRvaurs uwodebdnen. 
    bunebrivi garemos globaluri monitoringis idea da TviT termini „monitorin-
gi“ pirvelad 1971 wels, bunebrivi garemos Sesaxeb gaeros stokholmiskonferenciis 
(1972) Casatareblad mzadebis procesSi gaCnda. xolo misi arsi aRniSnul konferen-
ciaze kanadelma mecnierma - klimatologma da meteorologma, profesor r. manma Se-
moitana (R.E.Munn, 1973) da aqedan moyolebuli sxvadasxva  saerTaSoriso kongresebi-
sa da TaTbirebis mudmivi ganxilvisa da ganviTarebis sagans warmoadgens.  
    r. manma Camoayaliba monitoringis yvelaze metad zogadi ganmarteba. misi winada-
debiT, garkveuli miznebiT winaswar damuSavebuli programis mixedviT, drosa da 
sivrceSi bunebrivi garemos erT an ramodenime elementze ganmeorebadi dakvirvebebis 
sistemas - monitoringi ewoda.  
    ekologiuri monitoringis mizania - garemosdacviTi menejmentisa da ekologiuri 
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nax. 3.1. ekologiuri monitoringis sqema 

 
    1974 wlis iuneskos programaSi ekologiuri monitoringi ganisazRvreba,  
rogorc sivrcesa da droSi regularuli grZelvadiani dakvirvebebis sistema, rome-
lic bunebrivi garemos warsulisa da Tanamedrove mdgomareobaze informacias moip-
ovebs, kacobriobisaTvis gansakuTrebuli mniSvnelobis mqone parametrebis momavali 
cvlilebebis prognozirebisaTvis. misi funqcionireba iTvaliswinebs kontrols bu-
nebrivi garemos mdgomareobis cvlilebebze, rogorc bunebrivi, ise anTropogenuri 
faqtorebis zemoqmedebis Sedegad.anu monitoringi gamoiyeneba bunebrivi da social-
uri movlenebis mimarT, romelTac  geografiuli garsis sazRvrebSi da mis gareT 
sivrciTi ganawileba da, aseve, droTa ganmavlobaSi cvalebadoba axasiaTebT.  
    monitoringi Seicavs: 

− bunebrivi garemos xarisxisa da garemoze zemoqmed faqtorebis  
cvlilebebze dakvirvebebs; 

− bunebrivi garemos faqtobrivi mdgomareobis Sefasebebs; 

− bunebrivi garemos cvlilebebis xarisxis prognozs. 
    amasTan, dakvirvebebi, ZiriTadad, fizikuri, qimiuri da biologiuri maCveneble-
biT warmoebs. agrTve perspeqtiulia bunrbrivi garemos mdgomareobis integraluri 
maCveneblebi. 
    ekologiuri dakvirvebebis sistemaSi teqnogenuri warmoSobis garemos saSiSi da-
binZurebis maCveneblebis gansazRvra Sedis, magaliTad, mZime metalebis SenaerTebis, 
airovani da myari damabinZureblebis da a.S. 
    ekologiuri monitoringi iseTi ZiriTadi amocanebis gadaWrazea orientirebuli, 
rogorebicaa:  

• bunebrivi garemos mdgomareobasa da masze zemoqmed faqtorebze  
dakvirvebebis warmoeba; 

• bunebrivi garemos faqtobrivi mdgomareobisa da misi dabinZurebis donis  
Sefaseba;  

• SesaZlebeli dabinZurebis Sedegad bunebrivi garemos mdgomareobis  
prognozi da am mdgomareobis Sefaseba. 
    anTropogenuri zemoqmedebis monitoringi iTvaliswinebs: 

− dakvirvebebs anTropogenuri zemoqmedebis wyaroebze; 

− dakvirvebebs anTropogenuri zemoqmedebis faqtorebze; 

− dakvirvebebs bunebrivi garemos mdgomareobaze da anTropogenuri  
zemoqmedebis faqtorebis gavleniT mis wiaRSi mimdinare procesebze; 

− bunebrivi garemos fizikuri mdgomareobis Sefasebebs; 

− anTropogenuri zemoqmedebis faqtorebis gavleniT, bunebrivi garemos 
cvlilebebis prognozirebasa da bunebrivi garemos saprognozo mdgomareobis Sefa-
sebas.  
    dakvirvebaTa obieqtebis mixedbiT asxvaveben: atmosferos, wylis, niadagis, klima-
tur da, aseve, mcenareTa, cxovelTa samyaros, adamianTa janmrTelobis da a.S. moni-
torings. agreTve asxvaveben dabinZurebis wyaroebisa da misi faqtorebis ekologiur 
monitorings: 

• zemoqmedebis faqtorTa monitoringi - sxvadasxva qimiuri damabinZurebelis 
(ingredientuli monitoringi) da bunebrivi da fizikuri faqtorebis zemoqmedebis 
monitoringi (eleqtromagnituri veli da radioaqtiuri gamosxivebebi, mzis radiac-
ia, akustikuri xmaurebi da xmauris vibraciebi); 

• dabinZurebis wyaroebis monitoringi - wertilovani stacionaruli  
wyaroebis (qarxnis milebi), wertilovani moZravi (transporti) da sivrcobrivi (qa-
laqebi, Setanili qimiuri nivTierebebis Semcveli, sasoflo-sameurneo savargulebi) 
wyaroebis monitoringi. 
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    monitorngis ZiriTad mizans warmoadgens bunebis dacvis menejmentis da ekolog-
iuri usafrTxoebis marTvis sistemis uzrunvelyofa Tanamedrove da utyuari infor-
maciiT, rac SesaZlebels xdis:    

• ekosistemisa da adamianis habitatis mdgomareobis dafunqcionaluri 
mTlianobismaCveneblebis Sefasebas; 

• am maCveneblebis cvlilebis mizezebis gamovlenas; 

• am cvlilebebis Sedegebis Sefasebas; 

• makoreqtirebeli RonisZiebebis gansazRvras im SemTxvevebSi, rodesac  
ekologiuri pirobebis miznebi ar aris miRweuli;  

• warmoqmnili negatiuri situaciebis gamosworebis zomebis gansazRvris  
winapirobebis Seqmnas zaralis miyenebamde. 
 
                                    3.2.  ekologiuri monitoringis klasifikacia 
    rig mecnierTa koncefciaSi termini „monitoringi“-s qveS, adamianis saqmianobis 
gavleniT, biosferos mdgomareobis (upirveles yovlisa  - dabinZurebis) cvlilebe-
bis gamoyofis SesaZleblobis momcemi sistema igulisxmeba (Ю.Израэль,1979; 

Г.Гуния,1985).  
    maT aseTi sistema gansazRvres, rogorc bunebrivi garemos anTropogenuri cvli-
lebebis monitoringi. misi Seqmnis ZiriTad mizans - bunebaze adamianis zemoqmedebis 
negatiur Sedegabze gafrTxilebas warmoadgens. amisaTvis Semdegi amocanebis gadaW-
raa aucilebeli:   

• zemoqmedebis wyaroebisa da, aseve, anTropogenuri cvlilebebis mizezis  
gansazRvra;  

• bunebrivi garemos faqtiuri mdgomareobis Sefaseba;  

• cvlilebis tendenciis gamovlena, biosferos momavali mdgomareobis  
prognozisa da Sefasebis micema.    
    rogorc irkveva, monitoringis ZiriTadi mizania, adamianis sameurneo saqmianobas-
Tan dakavSirebuli, negatiuri Sedegebis prevencia. amasTan dakvirvebis obieqtad, um-
Tavresad, bunebrivi garemos calkeuli komponentebi: atmosferuli haeri, zedapiru-
li da  miwisqveSa wylebi, niadagi da biota, rig SemTxvevaSi - geosistemebi da ekos-
istemebi, gvevlineba. Sesabamisad, ufro meti ganviTareba monitoringis dargobrivma 
saxeobebma miiRo - hidrometeorologiuri, hidrogeologiuri, geoqimiuri da biol-
ogiuri, romlebic damoukidebeli dakvirvebisa da kontrolis sistemebis saxiT fun-
qcionireben.  
    magram monotoringis mimarT aseTi dargobrivi midgoma, biosferos komponentebis 
mWidro kavSirs da rTuli bunebrivi kompleqsebis - geosistemebisa da ekosistemebis 
Seqmnas ar iTvaliswinebs. anTropogenur zemoqmedebas Tundac erT-erT maTganze, Se-
uZlia mTeli kompleqsis rRveva da bunebaSi mZime araukuqcevadi Sedegebi gamoiwvi-
os.   
    zemoaRniSnulidan gamomdinareobs, rom sazogadoebisa da bunebis urTierTobis 
problemebis optimaluri gadawyveta yvela doneze (lokaluridan globaluramde), 
mxolod bunebrivi garemos kompleqsuri geoekologiuri monitoringis sistemis Cami-
yalibebis safuZvelzea SesaZlebeli.  
    dakvirvebis obieqtebis gaTvaliswinebiT, am monitoringis sqema SeiZleba iqnes 
gamosaxuli, rogorc es nax.3.2 -zea mocemuli. 
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nax.3.2. kompleqsuri geoekologiuri monitoringis struqturuli sqema 
    rogorc nax.3.2- s sqemidan irkveva, aRniSnuli monitoringis sistema bunebrivi ga-
remos calkeuli komponentebisa da mTlianad misi kompleqsebis mdgomareobebze dak-
virvebebisagan Sedgeba.    
    misi Tavisebureba sistemis dargobrivi rgolebs Soris kavSirebis gaTvaliswine-
bisa da sxva saxeobaTa dakvirvebebis geosistemuri (landSaftur - ekologiuri) mo-
nitoringis funqcionalur daqvemdebarebaSi yofnisagan Sedgeba, rac bunebrivi gare-
mos mTlianobis TvisebebiTa aris ganpirobebuli.   
    monitoringis sistemis klasifikacia  dakvirvebebis meTodebzec SeiZleba iyos 
dafuZnebuli (monitoringi fiziko-qimiuri da biologiuri maCveneblebiT, distanciu-
ri monitoringi da sx.).  
    qimiuri monitoringi - aris dakvirvebaTa sistemaatmosferos, naleqebis, zedapi-
ruli da miwisqveSa wylebis, okeaneebisa da zRvebis wylebis, niadagis, fskeruli na-
leqebis, mcenareulobis da cxovelTa qimiur Sedgenilobaze (bunebrivi da anTropo-
genuri warmoSobis) da qimiuri damabinZurebeli nivTierebaTa gavrcelebis dinamika-
ze.    
    qimiuri monitoringis globalur amocanas prioritetuli maRaltoqsikuri 
ingredientebiT bunebrivi garemos dabinZurebis faqtiuri donis  gansazRvra 
warmoadgens.         
 fizikuri monitoringi - dakvirvebaTa sistema bunebriv garemoze fizikuri 
procesebisa da movlenebis zemoqmedebaze (eleqtromagnituri gamosxiveba, radiacia, 
akustikuri xmauri da a.s.). 
    biologiuri monitoringi - bioindikatorebis daxmarebiT ganxorcielebuli 
monitoringi (anu iseTi organizmebiT, romelTa arsebobiT, mdgomareobiTa da 
moqmedebiT msjeloben  bunebrivi garemos cvlilebebze). 
    ekobioqimiuri monitoringi - bunebrivi garemos ori mdgenelis (qimiurisa da 
biologiuris)    Sefasebebze dafuZnebuli monitoringi. 
    distanciuri monitoringi - aviaciuri da kosmosuri monitoringi, sakvlevi 
obieqtebis aqtiuri zondirebisa da eqsperimentuli monacemebis registraciis 
radiometriuli aparaturiT aRWurvili, mfrinavi aparatebis gamoyenebiT.   
    kompleqsuri ekologiuri monitoringi - bunebrivi garemos obieqtebis 
dabinZurebis faqtiuri donis Sefasebisa da adamianis janmrTelobisa da sxva 
cocxali organizmebisaTvis mavne, kritikuli situaciebis warmoqmnis Sesaxeb 
gafrTxilebis mizniT organizebuli dakvirvebaTa sistema.       
    bunebrivi garemos kompleqsuri ekologiuri monitoringis Sesrulebis procesSi:  

• adamianisa da biologiuri obieqtebis (mcenareebis, cxovelebis, 
mikroorganizmebis da a.S.) habitatis ekologiuri pirobebisa da,aseve, ekosistemebis 
mdgomareobisa da funqcionaluri mTlianobis mudmivi Sefaseba mimdinareobs; 
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• im SemTxvevebSi, rodesac ekologiuri mdgomareobis dasaxuli maCveneblebi  
miuRwevadi rCeba, makoreqtirebeli qmedebebis gansazRvris pirobebi iqmneba. 
    kompleqsuri ekologiuri monitoringis sistemis damuSavebis procesi 
iTvaliswinebs:                 

− dakvirvebis obieqtis gamoyofas; 

− gamoyofili dakvirvebis ibieqtis Seswavlas; 

− dakvirvebis obieqtisaTvis informaciuli modelis SemuSavebas; 

− gazomvebis dagegmvas; 

− dakvirvebis obieqtis mdgomareobis Sefasebasa da misi sainformacio  
modelis identifikacias; 

− dakvirvebis obieqtis mdgomareobis cvlilebis prognozirebas; 

− momxmareblisTvis mosaxerxebeli formiT informaciis wardgenas da mis  
miwodebas. 
    kompleqsuri ekologiuri monitoringis ZiriTad miznebs warmoadgens, 
mopovebuli informaciis safuZvelze: 

1. Sefasdes adamianis habitatisa da ekosistemebis mdgomareobisa da  
funqcionaluri mTlianobis maCveneblebi (Sefasdes ekologiuri  
normativebis dacva); 

2. gamovlindes am maCveneblebis cvlilebis mizezebi da Sefasdes aseTi  
cvlilebebis Sedegebi da, aseve, im SemTxvevebSi, rodesac ekologiuri pirobebis 
miznobrivi maCveneblebi miuRwevadia, ganisazRvros sakoreqcio zomebi (Sesruldes 
ekosistemebisa da habitatis mdgomareobis diagnostika); 

3. zianis miyenebamde, warmoqmnili negatiuri situaciebis gamosworebis  
zomebis gamosavlenad Seiqnnas winapirobebi, anu negatiuri situaciebis drouli 
gafrTxilebis uzrunvelyofa.  
    informaciis ganzogadebis xasiaTze damokidebulebiT monitoringis Semdeg 
saxeebs (doneebs) asxvaveben: 

− impaqturi – gansakuTrebulad saSiS zonebsa da adgilebSi regionuli da  
lokaluri anTropogenuri zemoqmedebis monitoringi;  

− lokaluri – konkretuli anTropogenuri wyaros zemoqmedebis monitoringi. 
    am saxeobis monitorings miekuTvnebian: qalaqis sxvadasxva raionis, samrewvelo 
da agraruli regionebisa da calkeuli dawesebulebebis sahaero auzis 
mdgomareobaze Sesrulebuli dakvirvebebi, romlebic stacionaruli, moZravi da 
gamonabolqvis CiraRdnisqveSa saguSagoebis meSveobiT sruldebian. 

− regionuli –  dakvirvebebis warmoeba procesebsa da movlenebze romelime  
regionis farglebSi, sadac es procesebi da movlenebi mTeli biosferosaTvis 
damaxasiaTebel bazur fonisagan bunebrivi xasiaTiTa da anTropogenuri 
zemoqmedebiT gansxvavdebian. igi im sadgurebis sistemiT xorcieldeba, romlebic 
informacias, saxalxo meurneobiT intensiurad aTvisebuli da Sesabamisi 
anTropogenuri zemoqmedebis qveS myofi, msxvili raionebidan Rebuloben; 

− nacionaluri - monitoringi saxelmwifos farglebSi specialurad Seqmnili  
organoebis moer  sruldeba; 

− sabazo (fonuri) - dakvirvebebi zogadbiosferul, ZiriTadad, bunebriv  
movlenebze, maTze regionuli anTropogenuri zemoqmedebis gavlenis 
gauTvaliswineblad;    

− globaluri (biosferuli)- monitoringi biosferoSi, misi yvela  
ekologiuri komponentis CaTvliT, mimdinare zogadmsofliur procesebze da 
movlenebze dakvirvebaTa qselis Seqmnasa da mudmivi funqcionirebis uzrunvelyofas 
iTvaliswinebs, warmoqmnili eqstremaluri situaciebis Sesaxeb drouli 
gafrTxilebis miwodebis CaTvliT. 
    globaluri monitoringis sistemaSi prioritetul mimarTulebad bunebrivi 
garemos dabinZurebis doneze da masTan dakavSirebuli zemoqmedebis faqtorebze 
dakvirvebebis warmoeba aris miCneuli. 
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    igi saerTaSoriso TanamSromlobis safuZvelze sruldeba da mTeli dedamiwis 
bunebrivi sistemis Tanamedrove mdgomareobis Sefasebis saSualebas iZleva. 
         dakvirvebebs planetis sxvadasxva regionSi sabazo sadgurebi asruleben (30–40 
saxmeleTo da 10 meti okeanuri). xSir SemTxvevaSi isini biosferul nakrZalebSi 
ganlagdebian. 
    zogadplanetaruli ekologiuri problemebis masStabebSi, monitoringis 
funqcionirebis sxva mimarTulebebi, romelTa aqtualuroba Cven droSi kargadaa 
gacnobierebuli, exebian iseT sakiTxebs, rogorebicaa: dedamiwis ozonuri garsis 
dacva, klimatis cvlilebis Seswavla, bunebrivi resursebis moxmarebis regulireba 
da biomravalferovnebis SenarCumebis sakiTxebi.  
    bunebrivi garemos globaluri monitoringis sistemis (The Global Environmental 

Monitoring System) programaTa Soris gamoirCevian ZiriTadi programebi: 

• klimaturi pirobebis monitoringi; 

• damabinZurebeli nivTierebaTa gadatanisa da maTi dedamiwis zedapirze  
daleqvis monitoringi; 

• msoflio okeaneebis monitoringi; 

• ganaxlebadi bunebrivi resursebis monitoringi; 

• monitoringi jandacvis miznebis gaTvaliswinebiT. 
    bunebrivi garemos globaluri monitoringis sistemaSi maqsimalurad gamoiyeneba 
msoflio meteorologiuri organizaciis haerisa da wylis obieqtebis 
transsasazRvro dabinZurebis monitoringis evropuli sistemis sadgurebi, 
atmosferuli naleqebis mineralizaciisa da xangrZlivi sicocxlis mqone 
radioaqtiuri izotopebis dakvirvebebis sistema da biosferuli nakrZalebi. 
    amrigad, globaluri monitoringis sistema dafuZnebulia nacionaluri 
ekologiuri monitoringis qvesistemebze da Seicavs am qvesistemebis elementebs.     
    maTi TanamSromloba saerTaSoriso donis CarCoSi, ZiriTadad, Seicavs:  

• qvefenil zedapirze dakvirvebebaTa qselis Seqmnas, regularul  
eqspediciur Semowmebebs  da dedamiwis distanciuri zondirebis sistemas; 

• dakvirvebaTa organizebis, bunebrivi garemos komponentebis sinjebis  
Segrovebisa da analizis erTiani meTodikebis damuSavebasa da danergvas;  

• dakvirvebaTa monacemebis sizustisa da Sesabamisobis kontrolis  
organizebas; 

• monacemTa Senaxvisa da informaciis gadacemis Tanamedrove sistemebis  
gamoyenebas. 
    globaluri ekologiuri monitoringis sistemaSi centraluri adgili fonur 
(sabazo) monitorings ukavia. misi ganviTareba, umTavresad, biosferuli nakrZalebis 
bazaze, kompleqsuri fonuri monitoringis sadgurebis qselis daarsebasTan aris 
dakavSirebuli. 
    am monitoringis sadgurebze fonuri monitoringis erT-erTi mTavari principis - 
ekosistemis komponentebSi damabinZurebeli nivTierebaTa Semcvelobis kompleqsuri 
Seswavla xdeba. amis gamo, kompleqsuri fonuri monitoringis dakvirvebis programa 
bunebrivi garemos yvela komponentSi damabinZurebel nivTierebaTa Semcvelobis 
erTdroul sistematur gazomvebs, maT Soris hidrometeorologiur dakvirvebebs, 
iTvaliswinebs. 
    fonuri monitoringis sadgurebze dakvirvebebi, rogorc wesi, erTiani programiT 
sruldeba, romelic Seicavs: 

• atmosferul haerSi, naleqebSi, zedapirul wylebSi, fskerul naleqebSi,  
niadagSi, mcenareul safarsa da cxovelTa organizmebis qsovilebSi prioritetul 
damabinZurebel nivTierebaTa aRricxvas; 

• garemos dabinZurebis xelisSemwyobi hidrometeorologiuri parametrebis  
aRricxvas; 

• dakvirvebebisa da gazomvebis Sesrulebis periodulobas. 



21 
 

    globalursa da nacionalur monitoringis sistemebs, kompleqsuri fonuri 
monitoringis sistemasTan erTad, mravali specializebuli sadguri, saguSago da 
dakvirvebis punqtebi uzrunvelyofen monacemebiT: 

• naleqebis qimiur Sedgenilobaze damJavianobaze; 

• nidagis dabinZurebaze da mcenareuli safaris mdgomareobaze; 

• zRvis garemos dabinZurebaze, hidroqimiuri maCveneblebiT; 

• Tovlis safaris dabinZurebaze da sx.    
    bunebrivi garemos miwispira monitoringis sistemas, Tavisi amocanebisa da 
uzrinvelyofis bazis mqone, blokebad dayofen (cxr.3.1).    
    biologiuri an bioekologiuri (sanitarul-higienuri) monitoringis bloki 
mudmiv dakvirvebebs axorcielebs garemos mdgomareobaze da mis gavlenis xasiaTze 
adamianis janmrTelobaze. 
    geosistemuri (geoekologiuri, sameurneo) monitoringis bloki - bunebrivi 
geosistemebis cvlilebisa da maTi bunebriv-teqnikur sistemebSi gadasvlis 
procesebze dakvirvebebs Seicavs. 
    praqtika gviCvenebs, rom optimaluri bunebriv - teqnikuri sistemebis Seqmnis 
saprognozo modelebi, romelTa sazRvrebSi adamians Tavis janmrTelobisTvis 
zianis miyenebis gareSe SeuZlia cxovreba da moRvaweoba, bunebrivi geosistemebis 
bunebriv - teqnikurSi gardaqmnis meqanizmebis gulmodgine Seswavlis Sedebad 
miiReba. 
 
 

cxrili 3.1.bunebrivi garemos miwispira monitoringis sistema\ 
monitoringis bloki monitoringis 

obieqtebi 
dasaxasiaTebeli 
maCveneblebi 

sayrdeni bazebi 

biologiuri (sani-
taruli) 
 
 

miwispira haeris fe-
na, zedapiruli da 
miwisqveSa wylebi, 
samrewvelo da sa-
yofacxovrebo Cam-
dinare wylebi da 
gafrqvevebi, radio-
aqtiuri gamosxiveba. 

toqsikuri nivTier-
ebaTa Semcveloba, 
fizikuri da biol-
ogiuri gamaRizian-
eblebi (xmauri,  al-
ergenebi da sx.), ra-
diogamosxivebis ra-
odenoba. 

hidrometeorologiis, 
wyalTa meurneobis, 
sanitarul-epidemio-
lo-giis 
 

geosistemuri 
(geoekologiuri, 
kompleqsuri, same-
urneo)) 

gadaSenebis piras 
myofi cxovelTa 
da mcenareTa sa-
xeobebi, 
bunebrivi ekosis-
temebi, 
agroekosiste-mebi, 
tyis ekosistemebi 

bunebrivi ekosiste-
mebis funqcionalu-
ri sistema da misi 
rRveva,  
mcenareTa da cxo-
velTa populaciuri 
mdgomareoba, 
sasoflo-sameurneo 
kulturebis mosav-
lianoba, nargavebis 
produqtiuloba 

 

biosferuli 
(globaluri)  

atmosfero (tropo-
sfero) da ozonuri 
ekrani, hidrosfero, 
mcenareuli da ni-
adagis safari,  
cxovelTa samyaro 
 

radiaciuli balan-
si, siTburi gadaxu-
reba, gazobrivi 
Sedgeniloba da gam-
tvrianeba. 
didi mdinareebis da 
rezervuarebis  da-
binZureba; wylis 
auzebi, mimoqcevebi 
farTo wyalSemkreb 
auzebze da konti-

saerTaSoriso biosfe-
ruli sadgurebi 
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nentebze. 
nidagis mdgomareob-
is, mcenareuli sa-
faris da cxovelTa 
samyaros globalu-
ri maxasiaTeblebi. 
naxSirJangisa da Jan-
gbadis globaluri ba-
lansi; nivTierebaTa 
farTomasStaburi mi-
moqcevebi. 

    biosferuli (globaluri) monitoringis bloki - globalur masStabSi geosfe-
ros parametrebze dakvirvebebs moicavs. igi dakvirvebaTa urTules siste-mas warmo-
adgens, romelic globalur masStabSi bunebrivi garemos xarisxis cvlilebebis 
prognozirebis saSualebas iZleva. magaliTis saxiT, „saTburis efeqtis“ warmoqmnis 
gamo, klimatis daTbobisa da planetis bunebisTvis misi Sedegebis prognozebi SeiZ-
leba moviyvanoT. 
    amrigad, racionaluri bunebaTsargebloba SesaZlebelia, ekologiuri 
monitoringis sistemis saSualebiT miRebuli, informaciis arsebobisa da swori 
gamoyenebis pirobebSi. 
    2005 wlidan saerTaSoriso proeqtis „dedamiwis Seswavlis globaluri sistema“ 
(Global Earth Observation System of Systems (GEOSS)) realizacia mimdinareobs. 
    am sistemis ZiriTad amocanas – bunebriv garemoze zemoqmedebis monacemTa 
zemoaRniSnuli wyaroebisa da prevenciuli zomebis Sesaxeb gadawyvetilebebis 
damuSavebis kompiuterizirebuli qvedanayofebis erT sistemaSi gaerTianeba da, aseve, 
momxmareblebis mier am sistemiT miRebuli ekologiuri informaciis sargeblobis 
uzrunvelyofa warmoadgens. saboloo Sedegad globaluri sazogadoebrivi 
infrastruqturis Seqmna aris navaraudebi.  
    mravali eqsperti Tvlis, rom am proeqtis realizeciis warmatebam SeiZleba 
gadamwyveti mniSvneloba iqonios imisTvis, Tu ramdenad warmatebulad SeZlebs 
kacobrioba SeewinaRmdegos momaval bunebriv kataklizmebs.        
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IV.  bunebrivi garemos xarisxis Sefaseba 

 
4.1.  ekologiuri standartebi 

    ekologiuri monitoringis Sedegad Sesrulebuli kvlevebis mniSvnelovan sfe-
ros bunebrivi garemos xarisxis Sefaseba warmoadgens. 
    bunebrivi garemos xarisxi - aris adamianis fiziologiuri SesaZleblobebis Se-
sabamisi  bunebrivi pirobebis done.  
    asxvaveben jansaR, anu komfortul, bunebriv garemos, romlis pirobebSi adamian-
is janmrTeloba wesrigSia, da arajansaR garemos, romelSic adamianis janmrTelo-
bis mdgomareoba uaresdeba.          
    rodesac adamianisa da garemos  urTierTobis procesSi janmrTelobis Seuqceva-
di cvlilebebi daikvirveba, aseT garemos eqstremalurs miakuTvneben. amgvari movle-
nebis asacileblad SemuSavebulia bunebrivi garemos xarisxis mecnieruli Sefasebi, 
romlebsac bunebrivi garemos xarisxis standartebs uwodeben. isini ekologiurze 
da samrewvelo-sameurneoze daiyofebian.            
    ekologiuri standartebi bunebriv garemoze anTropogenuri zemoqmedebis zRvru-
lad dasaSveb normebs adgenen, romelTa gadametebas adamianis janmrTelobisTvis, 
mcenareebisa da cxovelebisTvis ziani moaqvs.  
    amJamad, atmosferuli haeris 200 da wylis sivrcis ki, 600-ze met damabinZurebel 
nivTierebaTa zRvrulad dasaSvebi koncentraciebi (zdk) aris SemuSavebuli.  
    garda amisa, dadgenilia mavne fizikuri zemoqmedebis zRvrulad dasaSve donee-
bi, umTavresad, xmaurisa da eleqtromagnituri dabinZurebebisTvis.  
    bunebrivi garemos xarisxis samrewvelo-sameurneo standartebi aregulireben: - 
samrewvelo, municipalur da sxva obieqtebis muSaobis ekologiurad usafrTxo re-
Jims. 
    aseTi saxis standartebs bunebriv garemoSi damabinZurebel nivTierebaTa zRvru-
lad dasaSvebi gafrqvevebi (zdg) da ama Tu im teritoriis konkretuli wyaroebiT 
(sawarmoebebiT) wylis obieqtebSi damabinZurebeli nivTierebebis zRvrulad dasaSve-
bi CaSvebebi (zdC)  miekuTvnbian. 
    yovelwliurad biosferoSi moxvedrili nivTierebaTa saerTo raodenoba, minera-
luri sasuqebis gamoklebiT, daaxloebiT, 2 milion tonas Seadgens. TiToeuli maT-
ganis koncentracia SesaZloa ar aRematebodes zRvrulad dasaSvebi koncentraciis 
mniSvnelobas, magram maT erTobliv yofnas, garkveuli koncentraciebiT, SeuZlia ga-
moiwvios iseTive efeqti, rogorc zdk-s gadametebisas. am movlenas SekrebiTobis ef-
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eqts uwodeben. aseTi efeqti, magaliTad,  mavne nivTierebaTa Semdeg kombinaciebs ga-
aCniaT: acetoni - fenoli, gogirdis dioqsidi - fenoli, gogirdis dioqsidi - wyal-
badis sulfidi da a.S.   
    haerSi ramodenime, SekrebiTobis efeqtis mqone, minarevis arsebobisas, usafrTxo-
ebis uzrunvelsayofad aucilebelia sruldebodes Semdegi piroba:  

                                     
    sadac C1, C2, … Cn - mavne nivTierebaTa faqtiuri koncentraciebia bunebriv gare-
moSi, xolo zdk, zdk, ... zdkn - bunebriv garemoSi am nivTierebaTa zRvrulad dasaS-
vebi koncentraciebia. 
    samrewvelo gafrqvevebi adamianis janmrTelobisTvis warmoadgenen saSi-Sroebas 
im SemTxvevaSi, Tu  formula (4.1) - iT gaangariSebuli mocemuli sidideebis jami 
erTze meti aRmoCndeba. aseT SemTxvevaSi, calkeuli sawarmos, qalaqisa Tu 
dasaxlebisTvis muSavdeba garemos xarisxis gaumjobesebis RonisZiebebi. maTi 
gaerTianeba SesaZlebelis Semdeg jgufebSi (cxr.4.1): - teqnologiuri, samarTlebrivi, 
arqiteqturul - dagegmviTi, inJinerul-saorganizacio da ekonomikuri RonisZiebebi.  
     amasTan yuradReba eTmoba Semdeg garemoebas: im SemTxvevaSi, rodesac mocemuli 
samrewvelo teritoriuli kompleqsisTvis gansazRvrulia zRvrulad dasaSvebi teq-
nogenuri datvirTva -zdtd, zRvrulad dasaSvebi gafrqvevebi - zdg da zRvrulad 
dasaSvebi CaSvebebi -zdC,  prevenciuli moqmedebis areali SedarebiT martivdeba da 
ZiriTadi gadawyvetileba ganisazRvreba mavne nivTierebaTa emisiebis SefasebebiT. 
xolo, Tu aseTi mkacri Sefasebebi ar aris Sesrulebuli  da droebiT SeTanxmebu-
li normativebiT sargebloben, amocana rTuldeba da gadawyvetilebis misaRebad Se-
darebiT ufro didi mniSvneloba ekologiuri zaralis Sefasebebs eniWeba. 
 
cxrili 4.1. bunebrivi garemos xarisxis gaumjobesebis RonisZiebebi 

bunebrivi garemos xarisxis gaumjobesebis RonisZiebebi 
teqnologiuri samarTlebrivi arqiteqturul-     

 dagegmviTi 
inJinerul – sa-
organizacio 

ekonomikuri 

 1. axali teqno-
logiebis damu-
Saveba;  
 2.gamwmendi nage-
bobebi;               
 3.sawvavis SerCe-
va;                     
 4.warmoebis, 
transportis da 
sx. eleqtrofika-
cia  
 

bunebrivi  
garemos 
xarisxis dacvis 
sakanonmdeblo 
aqtebis SemuSave-
ba 

1.dasaxlebis 
teritoriis 
zonireba; 
 2.dasaxlebis   
 gamwvaneba; 
 3.sanitaruli 
dacvis zonis 
organizeba; 
 4.sawarmos da 
sacxovrebeli 
teritoriebis 
racionaluri 
dagegmva 

 1.manqanebis sad-
gomebisa da Suq-
niSnebis Semci-
reba; 
 2.gadatvirTul 
magistralebze 
transportis 
moZraobis    
intensiobis Sem-
cireba 

ekonomikuri faq-
torebis SemuSa-
veba  

 

    bunebrivi garemos xarisxis marTvis principebis Tanaxmad, garemosdacviTi gadaw-
yvetilebaTa miRebis procesSi, ZiriTadi mosazrebebi prevenciuli zomebis Sesaxeb, 
zemoqmedebis Sefasebis Sedegebis mixedviT ganisazRvreba. amasTan, ekologiuri regu-
lirebis kontrolis erT-erT centralur proceduras bunebriv garemoze sameurneo 
saqmianobis zemoqmedebis Sefaseba warmoadgens. 

 
                                          4.2. ZiriTadi sakontrolo parametrebi 
    mimdebare garemos damabinZurebel produqtebs Soris, cocxali organizmebisaT-
vis gansakuTrebuli safrTxis Semcvel ekotoqsikantebis jgufs gamoyofen. maT 
ricxvSi Sedis nivTierebebi, romlebic cocxali organizmebisaTvis ucxo warmomav-
lobis arian da, amasTan, toqsikuri Tvisebebi gaaCniaT, an bunebriv garemoSi tran-

      1     ,       (4.1)  
    zdk1 

   C1 

  +

   

+   . . . + 
   zdkn   

     Cn 
   zdk2 

 

С2 
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sformaciis procesSi, an cocxal organizmebTan urTierTobisas aqvT es Tvisebebi 
SeZenili. 
    garemos damabinZurebel ekotoqsikantebis ricxvs mZime metalebs da maT naerTebs 
(tyvia, vercxliswyali, kadmiumi, TuTia da sx.), radionuklidebs, navTobsa da nav-
Tobproduqtebs, pesticidebsa da herbicidebs, zedapirulad aqtiur nivTierebebs 
(zan) da poliqlorirebul bifenilebs (pqb) qimiuri, metalurgiuli da sxva sawarmo-

Ta toqsikur narCenebs miakuTvneben. 

    naxSirorJangi (СО2) 
    naxSirorJangis wyaroebi - feradi da Savi metalurgiis sawarmoebi, navTobgada-
muSavebisa da navTobqimiuri mrewvelobebia.  
    igi warmiqmneba wiaRiseuli sawvavis wvis procesSi. Sedis gamonabolqvi airebis 
SemadgenlobaSi.  
    misi didi koncentracia haerSi asfiqsias (sulis SexuTvas), sxeulis zogad Se-
sustebas - imunodeficits, sisxlZarRvTa tonusis regulaciis rRvevas da respira-
torul daavadebebs iwvevs. 
    grZelvadianma kontaqtma naxSirorJangis Semcvel gamonabolqv airebiT dabinZu-
rebul garemosTan, SesaZloa sunTqvis ukmarisoba, sinusiti, bronqiti, bronqopnevmo-
nia, filtvebis kibo an Tavis tvinis sisxlZarRvTa aTerosklerozi gamoiwvios.  
    naxSirorJangi STanTqavs dedamiwis mier gamosxivebul infrawiTel sxivebs, ris 
Sedegadac saTburi airebis erT-erT mTavar Semadgenel nawilad gvevlineba da glo-
baluri daTbobis procesSi mniSvnelovan rols asrulebs.   
     

    ozoni (О3) 
    ozonis wyaroebia: mikroorganizmebisgan wylisa da haeris gamwmendi aparatebi da 
Senobebis sadezinfeqcio mowyobilobebi; ozonis Terapia da nakeTobebis steriliza-
cia medicinaSi; laboratoriuli da sawarmoo praqtikaSi rigi nivTierebis mopovebis 
da  qaRaldis gauferulebis procesebi. 
    adamianis janmrTelobaze gavlena: qmnis radikalebs da arRvevs organizmSi Jan-
gvis procesebs, iwvevs mwvave mowamvlas, respiratoruli sistemis dazianebas, Tva-
lis gaRizianebas, Tavis tkivils, arteriuli wnevis Semcirebas, gulis aqtivobis 
Semcirebas, xolo fizikuri datvirTvazrdis toqsikur efeqts. qronikuli mowamvla 
gamoixateba gaRizianebadobiT, sisustiT, Zilis darRveviT, gulis tkiviliT, cxviri-
dan sisxldenebiT. 
    garemoze zemoqmedeba: iwvevs mcenareTa qsovilebis qronikul an mwvave dazianeb-
as (foTlebis nekrozi, zrdis cvlilebebi, produqtiulobis Semcireba, mcenareTa 
meurneobis mosavlis xarisxis Semcireba). 
    gogirdis dioqsidi (SO2) 
    gogirdis dioqsidis wyaroebi: igi vulkanuri airebis erT-erTi ZiriTadi kompo-
nentia; gogirdis Semcveli sawvavis wvis procesSian feradi da Savi metalurgiisa 
da qimiuri mrewvelobis sawarmoebSi gogirdovani madneulis gadamuSavebisasgamoiy-
ofa; SenaerTebis nawili Sida wvis Zravebis emisiebidanwarmoiqmneba. 
    gavlena adamianis janmrTelobaze: iwvevs sxeulis zogad mowamvlas, sisxlis Se-
madgenlobis cvlilebebs, metabolur darRvevebs, lorwovani garsis dazianebas, 
bronquli spazms, asTmas, laringits, tonzilits, rinits, koniunqtivits, emfizemas, 
alergiuli reaqciebs, bavSvebSi sisxlis wnevis gazrdas.gogirdis dioqsidis maRa-
li koncentraciis CasunTqvisas xdeba gudva, sityvis areuloba, gadaylapvis garTu-
leba, Rebineba, SesaZlebelia filtvebismwvave SeSupeba. 
    garemoze zemoqmedeba: mcenareulisafaris mwvave da qronikul dazianaba iwvevs 
produqtiulobis Semcirebas da zrdis Senelebas. 
        azotis oqsidebi 
    wyaroebi: bunebrivi - baqteriuli aqtivoba niadagSi, elWeqis movlenebi, vulka-
nuri amofrqvevebi;  
    anTropogenuri - Savi metalurgiis kombinatebi, azotis sasuqebis, azotis mJave-
bisa da nitratebis warmoeba, Tboeleqtrosadgurebi, SidawvisZravebi. 
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    gavlena adamianis janmrTelobaze: adamianisa da cxovelTa filtvebSi moxvedri-
sas hqmnis azotmJavas; filtvebSi iwvevs cvlilebebs: SeSupebebs, kompleqsur ref-
leqsur darRvevebs; azotis oqsidebiT mwvave mowamvla iwvevs: xvelas, Tavis tki-
vils, Rebinebas filtvebis mkveTri spazmebis Sedegad; qronikuli mowamvla gamoxa-
tulia bronqitSi, kuW-nawlavis traqtis dazianebaSi, metabolur darRvevebSi, kunTe-
bisa da gulis sisusteSi, nervul darRvevebSi, RrZilebis daavadebaSi, tuberku-
lozSi, aseve Tmis, nestoebis da majebis moyviTalo SeferadebaSi. 
    garemoze zemoqmedeba: - damatebiT iribi zemoqmedebasTan (mJave wvimebi), xan-
grZlivi eqspoziciis pirobebSi SeiZleba Seamciros zogierTi mcenaris zrda; mniS-

vnelovan rols asrulebs fotoqimiuri smogis formirebaSi. 
        amiaki (NH3) 
    wyaroebi: qimiuri mrewveloba (azotis sasuqebis, asafeTqebeli nivTierebebis, po-
limerebis, azotis mJavis, sodis da sxva produqtebis warmoebebi); samacivro teqnika, 
rogorc macivari agenti; Savi metalurgiisa da navTobis gadamamuSavebeli mrewve-
lobis kombinatebi. 
    gavlena adamianis janmrTelobaze: haerSi moculobiT 0.5% -s Semcvelobisas, ami-
aki Zlier aRizianebs lorwovan garss; mwvave mowamvlisas Tvalis da respiratoru-
li traqtis, RviZlis, kuW-nawlavis traqtis, endokrinuli aparatis da, centraluri 
nervuli sistemis daavadebebi aRiniSneba; qronikuli mowamvlisas kuW-nawlavis moq-
medebis darRvevebi, zeda sasunTqi gzebis katari, pnevmonia, bronqiti, koniunqtiviti, 
riniti da laringiti viTardeba. Txevadi amiaki mZime damwvrobas iwvevs. 
    garemoze zemoqmedeba: sasuqebis Warbi da araswori gamoyenebis Sedegad da sa-
Zovrebidan da pirutyvTa Tavmoyris adgilebidan Canadenebis Sedegad miRebuli ga-
remos dabinZurebis ZiriTadi wyaro. 
    qlori (Cl) da misi naerTebi 
    wyaroebi: polivinilqloridis, plastikatebis da sinTezuri kauCukis warmoe-
ba;qimiur warmoebaSi - qlorwyalbadmJavas (marilmJavas), gamaTeTrebelis, kalium-
qloratis (berToles marili), liTonis qloridebis, sawamlavisa da wamlebis misa-
Rebad. metalurgiaSi sufTa liTonebis warmoebisaTvis. 
    gavlena adamianis janmrTelobaze: qloris naerTebs filtvebSi moxvedrisas miv-
yavarT qlorwyalbadmJavas formirebasTan, rasac SeuZlia filtvis qsovilis dam-
wvroba, gagudva,  filtvis SeSupeba da letaluri Sedegi gamoiwvios. SeuZliaT sun-
Tqvis riTmis, ynosvisa da Tvalis sinaTlis mgrZnobelobis darRveva da lorwovani 
garsis SeSupeba gamoiwvion. qloris toqsikuri naerTebi qimiuri momwamlavi nivTi-
erebebis saxiT, rogorc masobrivi ganadgurebis iaraRi gamoiyeneba. 
    zemoqmedeba garemoze: amcirebs qlorofilis Semcvelobas da fotosinTezis aq-
tivobas, aferxebs mcenareebis zrdas da ganviTarebas.  
    qlororganuli inseqticidebis gamoyeneba sasoflo-sameurneo kulturebis mi-
marT mavne mwerebis ganadgurebis mizniT, sasargeblo organizmebs ayenebs zians da  
biocenozebis stabilurobis mdgomareobas arRvevs.  
    fTori (F) da misi naerTebi 
    wyaroebi: airiseburi izolatorebi eleqtroteqnikur mrewvelobaSi; qimiuri 
mrewveloba: teflonebis warmoebisas, kriolitis, fTororganuli naerTebisa da 
freonebis miRebisas; aluminis industria. 
    gavlena adamianis janmrTelobaze: fToris siWarbe organizmSi kbilis minanqris 
daSlas da kalciumis daleqvas xels uwyobs. ukanaskneli ki, kalciumis da fosfo-
ris metabolizmis rRvevas iwvevs; fToris naerTebi adamianis organizmSi mimdinare 
Jangva-aRdgeniTi procesebs uSlian xels da organizmis imunologiuri reaqtiulob-
is maCveneblebs amcireben. 
    maRali koncentraciebis pirobebSi: Tvalis koniunqtivitis, cxviris lorwovani 
garsis, RrZilebis da zogadad piris Rrus, laringitis da bronqebis nela gankurne-
badi procesebis ganviTareba da, aseve, Cirqovani bronqiti da cxviridan sisxldena 
aris SesaZlebeli.  
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    garemoze zemoqmedeba: fTorisa da misi naerTebis gadaWarbebuli da araswori 
gamoyenebis Sedegebma SeiZleba garemos gauareseba, cocxali organizmebis fToride-
biT mowamvla da, Sedegad, ekosistemebis trofikis jaWvebSi rRvevebi gamoiwvios. 
    mZime liTonebi (Cd, Pb, Hg, Zn, Cu, Co, Cr, Ni da a.S.) 
    wyaroebi: cementis, tyviis, TuTiis, nikelis, kobaltis, kadmiumis, vercxlis-
wylis, plastmasis, sinTezuri fisebis da boWkoebis mwarmoebeli qarxnebi; liTonda-
samuSavebeli da manqanaTmSeneblobis sawarmoebi; Tboenergetikis sawarmoebi; Slami-
sagan damzadebuli sasuqebis gamoyeneba. 
    gavlena adamianis janmrTelobaze: kadmiumis naerTebi xels uSlian rigi fermen-
tis aqtivobas, arRveven fosfor -kalciumis cvlas organizmSi da mikroelementebis 
metabolizms; vercxlis wyali da tyviis naerTebi Sxamianebia;  
spilenZis naerTebiT mowamvlam SeiZleba  nervuli sistemis moSla da RviZlisa da 
Tirkmlis funqciebis rRveva gamoiwvios; TuTiis naerTebi SeiZleba daavadebaTa ma-
tebis mizezi iyvnen.   
    garemoze zemoqmedeba: mZime liTonebi, sakveb jaWvSi moxvedriT arRveven  biol-
ogiuri qsovilebis elementur Sedgenilobas, ris Sedegad biologiur organizmebze 
pirdapir an arapirdapir toqsikur efeqts axdenen. 
    benz(a)pireni (C20H12) 
    b(a)p-s wyaroebi: Tboeleqtrosadgurebi; Savi da feradi metalurgiis, qimiis, nav-
TobgadamuSavebisa da navTobqimiuri mrewvelobis kombinatebi; aluminis, cementis, 
asfaltis sawarmoebi; avtotransporti. 
    gavlena adamianis janmrTelobaze: b(a)p - pofesiuli kiboT daavadebis mizezia; 
azianebs kuWs, kans da sarZeve jirkvlebs; iwvevs melanoms da filtvebis, bronqebis 
da plevris kibos.  
    b(a)p – is zogierTi warmoebuli produqti ufro aqtiuria, vidre TviTon misi 
produqti. xangrZlivi zemoqmedebisas, keTilTvisebiani da avTvisebiani neoplazmebi 
SeiZleba ganviTardes. aris Zlieri kancerogeni, iwvevs leikemias da Tandayolil 
simaxinjes. b(a)p - isTvis ar arsebobs zRvruli koncentraciebi - is janmrTelobas 
nebismieri raodenobiT uqmnis safrTxes. 
    garemoze zemoqmedeba: grovdeba ZiriTadad niadagSi, naklebad wyalSi. 
niadagidan mcenareebis qsovilSi Sedis da ganagrZobs Tavis moZraobas trofikis 
jaWvSi, amasTan TiToeul mis safexurze b(a)p - is Semcveloba bunebriv obieqtebSi 
TiTo rigiT matulobs (bioakumulaciis efeqti). 
    aerozolebi (atmosferul haerSi danawevrebuli myari an Txevadi nawilakebi) 
    wyaroebi: Tboeleqtrosadgurebi, naxSiris gamamdidrebeli fabrikebi, cementis, 
magnezitis da metalurgiuli qarxnebi, manqanaTmSeneblobis da liTondamuSavebis 
sawarmoebi, azotmJavis da mineraluri sasuqebis sawarmoo kombinatebi. 
    gavlena adamianis janmrTelobaze: aerozolebi iwveven specifiur daavadebebs: 
alergiul reaqciebs, centraluri nervuli sistemis dazianebebs, respiratorul da-
avadebebs, pnevmonias, bronqits, kanis dazianebebs, asTmas, koniunqtivits, gul-sisxl-
ZarRvTa sistemis moqmedebis rRvevas, kiboT daavadebis matebas. 
    garemoze zemoqmedeba: atmosferoSi aerozoluri damabinZureblebi kvamlis, nis-
lis an burusis saxiT aRiqmebian. haeris damabinZureblebis: siliciumis, kalciumis, 
naxSirbadis, liTonis oqsidebis da sx. naerTebis Serevis Sedegad miRebuli aeroz-
oluri fena, atmosferuli haeris saSiSi damabinZurebelia da arRvevs biocenozebis 
stabilurobis mdgomareobas. 
        navTobproduqtebi 
    wyaroebi: navTobmopovebis da navTobgadamuSavebis sawarmoebi, navTobqimiuri 
mrewveloba da benzingasamarTi sadgurebi. 
    gavlena adamianis janmrTelobaze: maRali koncentraciebis xangrZlivi zemoqme-
debis pirobebSi iwveven sxeulis zogadmowamvlas, nazofaringaluri lorwovani gar-
sis, sunTqvis organoebis, centraluri nervuli sistemis da kardiovaskularuli 
sistemis dazianebas. garda amisa, agreTve, daikvirveba daRlilobis momateba, yurad-
Rebis Semcireba, asTma, alergiuli reaqciebi, hemoglobinis maCveneblebis Semcireba, 
mxedvelobis gauareseba, filtvebis kibos da bronqebis daavadebebis mateba. 
    garemoze zemoqmedeba: wyalSi moxvedrisas, navTobproduqtebi infrawiTeli      
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gamosxivebis mSTanTqav firis fenis saxiT vrceldebian; SeuZliaT didi xniT  
darCnen wylis zedapirze, gadaadgildnen wylis dinebiT; gamoiriyebian xmeleTze, 
ileqebian mdinaris fskerze, riTac momakvdineblad moqmedeben wylis ekosistemebis 
biotaze. 
    eleqtromagnituri velebi 
    wyaroebi; radiolokaciuri, radio - da satelevizio sadgurebi, sxvadasxva sam-
rewvelo danadgarebi, mowyobilobebi, maT Soris, sayofacxovrebo teqnika. 
    gavlena adamianis janmrTelobaze: Tundac SedarebiT dabali donis eleqtromag-
nituri velebis xangrZlivi zemoqmedebis Sedegad, kibos daavadebebis, qceviTi cvli-
lebebis, mexsierebis dakargvis, parkinsonis da alcheimeris daavadebebis, bavSvebSi 
moulodneli sikvdilis sindromis, seqsualuri funqciis moSla da sxva daavadebeb-
is ganviTarebaa SesaZlebeli.   
    gansakuTrebiT aRsaniSnavia eleqtromagnituri velebis zemoqmedebis saSiSroeba 
dedis saSvilisnoSi ganviTarebadi organizmisa (embrionis) da bavSvebisaTvis, da, as-
eve, alergiuli daavadebebisadmi midrekilebis mqone adamianebisTvis, radgan maT 
eleqtromagnituri velebis mimarT Zalian maRali mgrZnobeloba gaaCniaT. 
    radioaqtiuri dabinZureba 
    radioaqtiuri dabinZurebis wyaroebi: birTvuli iaraRis testebi, atomur eleq-
trosadgurebze ubeduri SemTxvevebi da, aseve, radioaqtiuri narCenebi.    
    bunebriv radioaqtiurobas, radonis CaTvliT, wvlili Seaqvs radioaqtiur dabin-
ZurebaSi. bunebriv radiaciul wyaroebs (radiaciuli foni) miakuTvneben kosmosur 
gamosxivebas da radionuklidebs dedamiwis qerqSi, wyalsa da atmosferoSi. 
    gavlena adamianis janmrTelobaze: SesaZlebelia adamianis qsovilebis Sida da 
gare dasxiveba. am moqmedebas axasiaTebs: zogadtoqsiuri efeqti, upiratesad, parenqi-
matozuli organoebisa da centraluri nervuli sistemis dazianebiT, metaboluri 
procesebis, saWmlis monelebis da sakvebi nivTierebaTa aTvisebis rRveviT; imunom-
odulaciuri qmedeba; saSiSi grZelvadiani efeqtis gamowvevis unari (kancerogenuri, 
mutagenuri, alergenuri, teratogenuri, gonadotoqsiuri da embriotoqsiuri). 
    mikroorganizmebi 
    wyaroebi: daavadebis gamomwvevi agentebi gvxvdeba yvela garemoSi, warmoadgenen 
erT-erT ZiriTad risk-faqtors yoveldRiur cxovrebaSi. paTogenebis didi raodeno-
ba mudmivad imyofeba haerSi, wyalSi da niadagSi. infeqciur daavadebaTa paTogenebi 
sxeulSi sakvebTan da sasmel wyalTan erTad Sedian. 
    gavlena adamianis janmrTelobaze: mikroorganizmebi mniSvnelovan gavlenas axde-
nen janmrTelobasa da sicocxlis xangrZlivobaze. paTogenuri mikroorganizmebi ad-
amianis sxeulSi Sedian ZiriTadad respiratoruli, saWmlis momnelebeli da sis-
xlis mimoqcevis sistemebidan. zogierTi mikroorganizmebi uxerxemlo cxovelebis 
rigi saxeobebis kbenis Sedegad xvdebian adamianis sisxlSi. isini iwveven infeqciuri 
da parazitaruli daavadebebis ganviTarebas, maT Soris letaluri SedegebiT. 
    bolo aTwleulebSi infeqciuri daavadebebis struqtura Seicvala. 
    parazitebiT, tifuri cxelebiT da dizenteriiT daavadebaTa SemTxvevebis 
 mkveTr SemcirebasTan erTad, gaizarda salmonelezis, stafilokokis, streptokokis 
daavadebaTa mniSvneloba. 
            
           4.3. ekologiuri monitoringi da ekologiuri  kontroli 
    ekologiuri monitoringis qveS igulisxmeba bunebrivi garemos organizebuli mo-
nitoringi, romelic:  
    - 1) uzrunvelyofs adamianisa da biologiuri obieqtebis (mcenareebi, cxovelebi, 
mikroorganizmebi) habitatis garemos mdgomareobis mudmiv Sefasebas da, aseve, ekos-
istemebis mdgomareobis funqcionaluri mTlianobis Sefasebas;  
    - 2) xels uwyobs makoreqtirebeli qmedebebis gansazRvris pirobebis Seqmnas, 
im SemTxvevebSi, rodesac ekologiuri pirobebis miznobrivi maCveneblebi ar aris 
miRweuli. 
    zemomotanili saSualebas gvaZlevs terminebi "monitoringi", "garemos monitorin-
gi", "ekolgiuri monitoringi" - erTmaneTis gadamfarav terminebad ganvixiloT, xo-
lo "garemos monitoringi" da "ekologiuri monitoringi" - sinonimad CavTvalod. 
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    amJamad, garemos xarisxis SefasebasTan dakavSirebiT, arsebobs ori ZiriTadi 
termini: "monitoringi" da "kontroli".  
    monitoringi, rogorc dakvirvebis, Sefasebisa da, anTropogenuri zemoqmedebis 
Sedegad, bunebrivi garemos mdgomareobis cvlilebebis prognozis sistema, bunebrivi 
garemos xarisxis marTvis amocanebsac ar gamoricxavs, maSin, rodesac kontroli 
ara mxolod dakvirvebasa da informaciis mopovebas, aramed, garemos mdgomareobis 
marTvasac iTvaliswinebs. 
    ekologiuri kontrolis qveS igulisxmeba samTavrobo uwyebebis, dawesebulebe-
bis da moqalaqeTa saqmianoba ekologiuri normebisa da wesebis dacvaSi. amasTan as-
xvaveben saxelmwifoebriv, samrewvelo da sazogadoebriv ekologiur kontrols.  
    ekologiuri kontrolis amocanebi.  
    1. ekologiuri kontroli miznad isaxavs:  

− dakvirvebebs bunebrivi garemos mdgomareobaze da mis cvlilebebze  
ekonomikuri saqmianobis gavlenis qveS;  

− bunebis dacvis, bunebrivi resursebis racionaluri gamoyenebis, bunebrivi  
garemos gajansaRebis, bunebrivi garemos xarisxis mimarT garemosdacviTi kanonebisa 
da normativebis moTxovnaTa Sesrulebisgegmebisa da RonisZiebebis Sesrulebis Se-
mowmebas.  
    2. ekologiuri kontrolis sistema Sedgeba: bunebrivi garemos mdgomareobaze 
dakvirvebis saxelmwifo samsaxurisagan, saxelmwifoebrivi, samrewvelo da sazogado-
ebrivi kontrolisagan. 
 
 
    bunebrivi garemos monitoringi 
    atmosferuli haeris monitoringi – aris sistema, romelic Seicavs: dakvirvebebs 
atmosferuli haeris mdgomareobaze, mis dabinZurebaze da mimdinare procesebze; at-
mosferuli haeris mdgomareobis Sefasebasa da mis dabinZurebis prognozs.  
    wylis obieqtebis monitoringi - wylis obieqtebis hidrologiuri an hidrogeol-
ogiuri da hidrogeoqimiuri maCveneblebze regularuli dakvirvebebis sistema,rome-
lic uzrunvelyofs miRebuli informaciis Segrovebas, gadacemasa da damuSavebas ne-
gatiuri procesebis drouli gamovlenis, maTi ganviTarebis prognozirebis, mavne Se-
degebis acilebisa da ganxorcielebuli wyaldacviTi RonisZiebebis efeqturobis xa-
risxis gansazRvris miznebisTvis. 
    miwisqveSa wylebis monitoringiaris dakvirvebis sistema, romlis safuZvelzec 
sruldeba miwisqveSa wylebis arsebuli mdgomareobis Sefasebebi da  
anTropogenuri faqtorebis gavlenis qveS maTi cvlilebebis prognozi. 
    niadagis monitoringi efuZneba niadagis safaris mdgomareobis kontrols da,  
aseve, dabinZurebis Sedegad niadagis cvlilebebis Sefasebas da prognozs. 
    bunebrivi garemos monitoringis globaluri sistema 
    bunebrivi garemos monitoringis globaluri sistema (gmgs) Seiqmna msoflio Ta-
namegobrobis erToblivi ZalisxmeviT. programis ZiriTadi debulebebi da miznebi 
1974 wels Camoyalibda:  

• adamianis janmrTelobaze safrTxis Sesaxeb gamafrTxilebeli  
gafarToebuli sistemis Seqmna; 

• bunebriv garemoze zemoqmedebis Sedegebze miwiszeda ekosistemebis reaqciis  
Sefaseba; 

• globaluri atmosferuli dabinZurebisa  da globalur klimatze misi  
gavlenis Sefasebebi;  

• biologiur sistemebSi dabinZurebis xarisxisa da ganawilebis Sefasebebi; 

• sasoflo-sameurneo saqmianobisa da miwis gamoyenebis Sedegad warmoqmnili  
ekologiuri problemebis Sefaseba; 

• msoflio okeanis dabinZurebisa da ekosistemebze misi gavlenis Sefasebebi; 

• saerTaSoriso masStabebSi bunebrivi katastrofebis Sesaxeb gafrTxilebis  
sistemis gaumjobeseba. 
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V.  samrewvelo saqmianobis ekologiuri regulireba 

 
 

5.1. garemoSi minarevTa emisiebis ekologiuri inventarizaciis sakiTxebi 
    samecniero - teqnikuri progresis Tanamedrove etapze, qveynis ekonomikuri 
ganviTarebis mizniT, saWiroa qmediTi koncefciis SemuSaveba, romelic ganapirobebs 
mis samecniero - teqnikur grZelvadian politikas ekologiuri sakiTxebis 
gaTvaliswinebiT.  
    rogorc praqtika aCvenebs, amdagvari sakiTxebis dasamuSaveblad aucileblad 
unda viqonioT, ekolgiuri monitoringis gziT miRebuli, mravalferovani 
informacia garemos ekologiur mdgomareobaze, rogorc misi damuSavebis garkveuli 
etapisTvis, ise prognozuli cnobebi ekosistemis mdgomareobis mosalodnel cvli-
lebebze.  
    aRniSnuli informaciis miReba, saTanado damuSaveba da misi gaTvaliswineba 
saSualebas iZleva qveynis ekonomikis iseTnairad gardaqmnisa, rom ar iqnes 
darRveuli bunebrivi garemos ekologiuri wonasworoba.  
    zemomotanili sakiTxebis damuSaveba regionebisaTvis, sadac warmoebis 
mravaldargovani da garemoze zemoqmedebis mravalsaxovani faqtorebis mqone 
raionebis aglomeraciebi aRiricxeba, xSirad, rTul amocanas warmoadgens da igi 
didi raodenobis alternatiuli variantebisa da qvevariantebis analizTan aris 
dakavSirebuli.  
 
             5.1.1. samrewvelo emisiebis monacemTa ganzogadebis sakiTxebi 
    garemos dabinZurebis kontrolis warmoebisa da sahaero auzis dacviTi 
RonisZiebaTa ganxorcielebisas, didi yuradReba eTmoba iseT mniSvnelovan 
sakiTxebs, rogorsac   atmosferoSi gafrqveuli mavne nivTierebaTa Sedgenilobisa 
da raodenobis Sefasebebi, anu maTi inventarizaciasTan dakavSirebuli sakiTxebi 
warmoadgenen. 
    aRniSnuli sakiTxebis damuSavebis procesSi, nivTierebaTa emisiebis gaTvlebSi 
sawyis sidideebs gamonabolqvTa maxasiaTeblebi warmoadgenen, maT Soris: - 
gamonabolqv minarevTa raodenoba (masa), moculoba, temperatura, atmosferoSi ga-
frqvevis siCqare da a.S. amasTan, gamonabolqvTa wyaroebis umravlesobisaTvis, 
miuxedavad maTi saxeobisa, gaangariSebis saerTo midgoma aris damaxasiaTebeli. 
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    cnobilia, rom saTbob nivTierebaTa wvis Sedegad haerSi Semosul mavne 
minarevTa udides Nnawils naxSirorJangis airi Seadgens. miuxedavad imisa, rom es 
airi toqsikurTa ricxvs ar miekuTvneba, atmosferoSi misi gamudmebiT mateba 
mniSvnelovan gavlenas axdens klimatis cvlilebaze, rac misi emisiebis 
gaangariSebis did interess iwvevs. 
    Tboeleqtrosadgurebze, saqvabeebsa da avtomanqanebSi moxmarebul saTbobSi 
Semavali naxSirbadi TiTqmis mTlianad CO2 -Si gadadis. Tu saTbobSi naxSirbadis 
Semcvelobas AC  - Ti aRvniSnavT, naxSirorJangis emisiebis gasaangariSeblad 
gamoiyeneba Semdegi gamosaxuleba: 
                  
                            MCO2 = 3.67 AC                ,                                          (5.1) 
 
    wvis procesSi haeris ukmarisoba saTbobis arasrul wvas  iwvevs, ris Sedegad 
CO2 - is gamoyofas naxSirJangis warmoqmna axlavs Tan, xolo myari saxis saTbobis 
wvisas, agreTve, nacris didi raodenoba gamoiyofa. ukanasknelis gasaangariSeblad 

(5.2) formula gamoiyeneba:  
 

                                      Mn = Bag (0.01AP + qd) · (100 - n)              ,                             (5.2) 
 
    sadac B – saTbobis xarji (t/sT), ag - kvamlsadenSi gatacebuli nacris 
raodenoba, qd - arasruli wvis procesSi dakarguli siTbos raodenoba, AP - 

saTbobis nacrianobis maCvenebeli, xolo n - mtverdamWerTa margi qmedebis 
koeficientia, % - Si.  
    sxva danarCeni gamoyofili airis raodenobis gamosaangariSeblad, agreTve, 
mravali martivi formula gamoiyeneba, maT Soris, meTodologiur saxelmZRvanelo 
“Greenhouse Gas Inventory Reporting Instructions” - Si saTburi gazebis (CO2, CO, N2O, NOX, CH4, 

SO2 da arameTanuri aqroladi organuli naerTebis) emisiebis gasaangariSeblad 
mocemuli formula:  
 

                                                         M = (EFabc x Activityabc)       ,              (5.3) 
 
    sadac EF - emisiebis faqtoria, Activity – moxmarebuli energiaa, xolo a - saTbobis 
tipis, b – dargobrivi aqtivobis, c -ki, teqnologiis tipis maxasiaTeblebia. 
    gamomdinare iqidan, rom mraval sawarmoSi gamoyenebul nedleulSi da saboloo 
produqtebSi calkeul nivTierebaTa Semcveloba da mimdinare qimiuri reaqciebi kar-
gadaa cnobili, atmosferoSi gafrqveul nivTierebaTa raodenoba, agreTve, SeiZleba 
dadgindes nedleulis xarjvis gaangariSebebSi balansuri meTodis gamoyenebiT. ase 
magaliTad, qimiuri boWkoebis sawarmoSi erT-erT sawyis produqts 
gogirdnaxSirbadi (CS2) warmoadgens, xolo warmoebis procesSi igi nawilobriv 
gogirdwyalbadSi (H2S) gadadis.  
    xSirad, agreTve, gamonabolqvTa raodenobis pirdapiri gazomvebic gamoiyeneba. 
amasTan, minarevTa wyaroebis tipebze damokidebulebiT, gamonabolqvTa registrir-
ebis meTodebi erTmaneTisagan mkveTrad gansxvavdebian. magaliTad, avtotransportis 
gamonabolqvebi, saerTod, sawvavis raodenobiT da xarisxiT, Zravis tipaJiT, misi 
muSaobis reJimiT da moZraobis siCqariT ganisazRvreba. aq, zog SemTxvevaSi, 
gamonabolqv airebSi calkeuli minarevis procentuli Semcveloba, xolo zogSic ki, 
gavlili manZilis 1 km-ze gamonabolqvTa raodenoba dgindeba. 
 
            5.1.2. minarev nivTierebaTa emisiebis monacemTa ganzogadebis  
                               praqtikuli Sedegebi 
    gansaxilveli sakiTxis praqtikuli realizaciis magaliTs qvemoT mocemuli, 
saqarTvelos samrewvelo qalaqebis atmosferul auzSi mavne nivTierebaTa 
gafrqvevebis Sesaxeb statistikur masalebze dayrdnobiT Sesrulebuli, atmosferos 
dabinZurebis mdgomareobisa da misi mosalodneli efeqtebis Sefasebebi warmoadgens. 
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    cxr. 5.1-Si mocemulia saqarTvelos teritoriaze, mavne nivTierebaTa maqsimaluri 
sididis emisiebis arsebobis periodSi, samrewvelo (uZravi) da avtotransportis 
(moZravi) wliuri gamonabolqvTa cvlilebebi.  
    gansaxilveli cxrilis Sesabamis grafebSi dabinZurebis wyaroebidan 
gamoyofili (gawmendamde) da gawmendis gavlis Semdeg haerSi gafrqveuli nivTiere-
baTa raodenobebia motanili. am ori grafis sxvaobebiT gamoyofili airebis 
gamwmend nagebobebSi gauvneblobis xarisxze SegviZlia vimsjeloT.  
                                                        

cxrili 5.1. sxvadasxva wyaroebis emisiebis Sefasebebi 
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1985 1135.5 518.3 682.1 115.2 453.4 403.1 1024.2 794.7 
1986 1055.7 532.0 643.2 170.0 412.5 362.0 1037.5 804.8 
1987 985.8 506.5 583.8 157.7 402.0 348.8 985.7 771.5 
1988 917.3 458,8 447,7 144,7 369,6 314,1 1037.4 810.5 
1989 829.0 417,6 516,9 128,9 312,1 288,7 953,2 743,9 

    gamoTvlebis Tanaxmad, saanalizo periodSi mTlianad gamoyofil nivTierebaTa 
gawmenda, saSualod, daaxloebiT 50%-s udris. amasTan, myar nivTierebaTa (mtvris) 
gawmenda 75%-s Seadgens, xolo airovanis – daaxloebiT 10% -s. ukanaskneli ki met-
yvelebs imaze, rom am minarevis gamoyofili raodenobis 90%-ze meti gawmendis gare-
Se gaifrqveva atmosferoSi.   
    garda amisa, rogorc cxr.5.1 - dan irkveva, moZravi wyaroebis gamonabolqvebi 
mniSvnelovnad aRemateba stacionaruli wyaroebidan miRebul maT raodenobas. umci-
res kvadratTa meTodis gamoyenebiT, minarevTa wliuri saSualo koncentraciebisa da 
emisiebis mniSvnelobaTa cvliebebis gamomsaxveli wrfis gantolebisa da am cvlile-
baTa tendenciebis an trendis gansazRvra aris SesaZlebeli. ukanasknelis gamosaT-
vlel formulas, romelic xuTwlian ciklSi bolo wlis cvlilebis Sefasebis sa-
Sualebas iZleva pirvel welTan SedarebiT, Semdegi saxe gaaCnia: 
 

                                      T = 
110

1

M
[(2M5 + M4)-(2M1 + M2)]100%            ,                  (5.4) 

 
    sadac T - atmosferoSi moxvedrili gamonabolqvTa cvlilebis tendenciaa, pro-
centebSi, xolo M1 – M5 – gamonabolqvTa raodenobebia 1 - me-5-e wlebSi. 
    mocemuli formulis daxmarebiT Sesrulebulma gaangariSebebma gviCvena, rom 
gansaxilvel xuTwledSi jamur gamonabolqvebs 3%-iT Semcirebis tendencia gaaCnia. 
amasTan, samrewvelo da avtotransportis gamonabolqvebs, cal-calke, Sesabamisad, 5 
da 1,5%-iT Semcirebis tendencia axasiaTebT. 
    ganxiluli kvlevis Sedegebi saSualebas iZlevian vimsjeloT sxvadasxva wyaro-
ebis wvlilze atmosferos dabinZurebaSi qveynis masStabiT.                
    amrigad, SegviZlia davaskvnaT, rom gamonabolqvTa wyaroebidan emisiebis mona-
cemTa gaangariSebis, Sepirispirebisa da analizis meTodebis gamoyenebiT SesaZlebe-
lia, praqtikuli TvalsazrisiT, sakmaod sruli warmodgena miviRoT atmosferos da-
binZurebis donesa da tendenciebis Sesaxeb.    
    garda amisa, isini klimatis cvlilebis problemisa da mrewvelobis ganviTarebis 
sakiTxebis pozitiur gadaWras uwyoben xels.  
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cxrili  5. 2. saqarTvelos zogierTi raionis ekologiuri datvirTva 

mxare 

 
 

mosaxleo
ba x103 

emisiis 
wyaro 

emisiebi 
(103t/wl) 

ekologiuri 
datvirTva 

1 sul mosaxleze 
kg/wl g/24s 

aWara 386 

mrewv. 4,64 12,0 32,9 

transp. 49,426 128,0 350,7 

jami 54,066 140,1 383,8 

imereTi 807 
mrewv. 0,62 0,8 2,2 
transp. 12,027 14,9 40,8 
jami 12,647 15,7 43,0 

samegrelo - z. svaneTi 375 mrewv. 1,427 3,8 10,4 
guria 160 mrewv. 0,074 0,5 1,4 

saqarTvelo mTlianad 5300 

mrewv. 18,217 3,4 9,4 

transp. 293,04 55,3 151,5 

jami 311,257 58,7 160,9 
     

    emisiebis monacemTa zemomotanili ganzogadebis Sedegebis daxmarebiT, sakvlevi 
regionis ekologiuri datvirTvis dadgenac aris SesaZlebeli.  
    amisaTvis iqna SemuSavebuli formula: 
 

         
P

M
E =      ,             (5.5) 

    sadac E-ekologiuri datvirTvaa, M -ki gafrqveuli nivTierebaTa, xolo P - 
mosaxleobis raodenobebia.     
    magaliTis saxiT, cxr. 5.2 –Si, pirobiTad, motanilia aseTi mcdelobis erT-erTi 
Sedegi, romelic mocemuli formulis daxmarebiT meoce saukunis bolo wlebis 
monacemebiT iqna miRebuli. 
    rogorc cxr. 5.2 - dan Cans, saqarTveloSi sakmarisad maRal ekologiur 
datvirTvas aWaris avtonomiuri respublikis mosaxleoba ganicdis, sadac dReRameSi 
sasunTqad erT sul mosaxleze atmosferul haerTan erTad 400 g-mde mavne minarevi 
nivTiereba modis. danarCeni regionebisaTvis es maCvenebeli SesamCnebad ufro 
dabalia. amasTan, aRsaniSnavia, rom avtotransportis roli aRniSnul movlenaSi 
gacilebiT ufro didia, vidre mrewvelobisa. 
 
         5.2. bunebrivi garemos damabinZurebel nivTierebaTa normireba 
    bunebrivi garemos xarisxis kontrolisa da marTvis procesSi ganmsazRvreli 
mniSvneloba higienur normativebs eniWebaT. isini, pirvel rigSi, adamianis 
janmrTelobaze damabinZurebel nivTierebaTa mavne zemoqmedebis profilaqtikaze 
arian mimarTulni.  
    sanitarul-higienuri normativebi -  yvela departamentis, organosa da 
organizaciebisTvis Sesasruleblad savaldebulo, sakanonmdeblo aqtiT dadgenili, 
bunebrivi garemos obieqtebSi qimiuri da sxva SenaerTebis Semcvelobis dasaSvebi 

doneebia.  
    bunebrivi garemos xarisxis normativebi atareben konkretul xasiaTs da 
garkveul maCveneblebzea damokidebuli. maT moekuTvneba:  

− dacvis obieqti, magaliTad: mcenareebi, teqnologiuri aRWurviloba,  
adamiani da sx.; 

− garemo, romelSic nivTierebis Semcvelbis normireba da kontroli  
mimdinareobs (haeri, wyali, niadagi, adamianis biosubstratebi (sisxli, Tma, frCxili, 
kbilis magari qsovilebi da sx.); 

− zianis kriteriumi (sxvadasxva formebSi daavadebebis gaCena adamianSi, maT  
Soris gavlena STamomavlobaze; produqtiulobisa da mcenareTa kvebis xarisxis 
Semcireba; teqnologiuri aRWurvilobis mwyobridan gamosvla da sx.); 
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− drois mixedviT reglamentirebuli maxasiaTebeli (zemoqmedeba adamianis  
mTeli cxovrebis ganmavlobaSi, misi samuSao staJis ganmavlobaSi, mokle vadaSi, 
magaliTad, avariuli situaciebisas); 

− Sedegebi an normativis „fasi“, romlebTanac SesaZlebelia dasaSvebi donis  
ararsebobam an gadaWarbebam migviyvanos. 
    didi xani sanitarul - higienuri normativebi bunebrivi garemos xarisxis 
erTaderT kriteriumad rCeboda. amJamad higienur zdk-sTan erTad, saqonlis sakvebSi 
da sarwyavi wylebis qimiur SemadgenlobaSi mavne nivTierebaTa Semcvelobis 
normireba xdeba, dgindeba Camdinare wylebis qimiuri SenaerTebis zdk, muSavdeba 
zdk Tevzis meurneobis wylis rezervuarebisTvis. miuxedavad amisa, amdromde 
higienuri zdk bunebrivi garemos xarisxis ZiriTad kriteriums warmoadgens da 
gamoiyeneba: ekologiuri mdgomareobis riskebis Sesafseblad, zRvrulad dasaSvebi 
gafrqvevebisa da zRvrulad dasaSvebi CaSvebebis (zdg da zdC) gasaangariSeblad, 
garemos dabinZurebasa da mosaxleobis janmrTelobis gauaresebis riskis matebasTan 
kavSiris dasamyareblad. 

 
              5.3.   ekologuri atestacia da pasportizacia 

    ekologuri atestacia da pasportizacia bunebis dacviTi saqmianobis obieqtebis, 
maT Soris: teritoriebis, teritoriul - sawarmo kompleqsebisa da sameurneo 
obieqtebis ekologiur - ekonomikuri maxasiaTeblebis dokumentur aRweras 
emsaxurebian. am mizniT sawarmos (samrewvelo gaerTianebis), teritoriis 
ekologiuri pasportis formebi da ekologiuri pasportizaciis Sesrulebis 
meToduri saxelmZRvaneloebia SemuSavebuli. 
    sawarmos ekologiuri pasporti bunebriv garemoze yvela saxis teqnogenuri 
zemoqmedebis aRricxvisa da bunebis wiaRis dabinZurebaSi sxvadasxva samrewvelo 
procesebis wvlilis SedarebiTi analizis Sesrulebis mizniT muSavdeba. 
    igi mravalsaxeobriv normatiul - sacnobaro, faqtografiul da angariSgebis 
informacias Seicavs bunebriv garemoze mrewvelobis negatiuri zemoqmedebis Sesaxeb. 
    pasporti ama Tu im sameurneo obieqtis ekologiuri atestaciis ganxorcielebis 
saSualebas iZleva, zRvrulad dasaSvebi teqnigenuri datvirTvisa da teritoriis 
ekologiuri teqnomoculobis moTxovnebTan misi Sesabamisobis niSnebiT. 
    teritoriis ekologiuri pasporti dgindeba momxmarebelTa farTo wris 
uzrunvelsayofad racionaluri bunebaTsargeblobisken mimarTuli, samecniero, 
organizaciuli da praqtikuli amocanebis gadasaWrelad saWiro informaciiT.   
    masSi, teritoriis bunebrivi kompleqsebis Tanamedrove mdgomareobisa da maTze 
zemoqmedi anTropogenuri faqtorebis Sesaxeb, monacemTa sistematizirebuli masalaa 
mocemuli.  
    ekologiur pasportSi dasamuSaveblad Sesatani sakiTxebis ZiriTadi 
mimarTulebebi: 

− zogadi cnobebi (administraciuli dayofa, teritoriis mosaxleoba, miwis  
marTva); 

− bunebrivi probebi (geografiuli maxasiaTeblebi, geologiuri struqtura,  
klimati, zedapiruli da miwisqveSa wylebi, niadagebi, flora da fauna); 

− ekonomikuri struqtura (meurneobis specializacia, mrewveloba, energetika  
da Tbomomarageba, samTo mrewveloba, transporti da magistralebi, 
wyalTameurneoba, komunaluri meurneoba, agraruli meurneoba, satyeo meurneoba, 
sanadiro meurneoba, Tevzis meurneoba); 

− bunebrivi garemos dabinZureba (atmosferuli haeris, niadagis, bunebrivi  
wylebisa da sasoflo - sameurneo produqciis dabinZureba, garemos dabinZurebis 
Sedegad mosaxleobis, cxovelebisa da mcenareTa daavadeba); 

− bunebrivi kompleqsebis dacva (daculi bunebrivi teritoriebi, genofondi,  
rekreaciuli zonebi). 
    garda amisa, pasports Tan erTvis Tematuri rukebis atlasi da dgindeba  
teritoriis zogadi ekologiuri ruka. dokumentis boloSi mocemulia daskvna 
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ekologiuri situaciis Sesaxeb, rac, faqtobrivad, teritoriis ekologiur 
atestacias Seesabameba. 

 
                          5.4.  ekologiuri eqspertiza 
    adamianTa janmrTelobaze, bunebriv garemoze da ekosistemebze zemoqmedebasTan 
dakavSirebuli saqmianobis ganxorcielebisas, aucilebelia ekologiuri eqspertizis 
(garemoze zemoqmedebis Sefasebis) Catarebis gziT, proeqtis wina doneze an proeqtis 
dokumentaciaSi uaryofiTi, negatiuri Sedegebis gamoricxva. 
    ekologiuri eqspertiza unda iqnes gagebuli, rogorc proeqtebis 
ganxorcielebis ekonomikuri obieqtebis funqcionirebis da gadawyvetilebaTa 
miRebis yvela SesaZlo ekologiuri da socialur - ekonomikuri Sedegebis 
kompleqsuri Sefasebis sistema, romelic garemoze uaryofiTi zemoqmedebis Tavidan 
acilebas da mcire resursebiT da minimaluri uaryofiTi SedegebiT dasaxuli 
amocanebis gadaWras isaxavs miznad. 
    ekologiuri eqspertizis obieqtebia: 

− sakvlevi teritoriis samrewvelo Zalebisa da meurneobis calkeuli  
subieqtebis ganviTarebisa da ganlagebis yvela saxis dagegmvis wina da 
winasaproeqto dokumentacia; 

− teqnikuri da ekonomikuri gaTvlebi (dasabuTebebi), mSeneblobis,  
rekonstruqciis, gafarToebis, teqnikuri gadaiaraRebisa da ekonomikuri obieqtebis 
da kompleqsebis likvidaciis proeqtebi; 

− axali teqnikis, teqnologiebis, masalebisa da nivTierebebis Seqmnis 
dokumentacia; 

− ekonomikuri saqmianobis procesSi bunebis gamoyenebis reglamentis  
Semcveli, normatiul - samarTlebrivi, instruqciul - meToduri da normatiul - 
teqnikuri dokumentaciis proeqtebi; 

− regionis ekologiuri mdgomareobis damaxasiaTebeli masalebi, romelic  
sxvadasxva tipis mimdinare ekonomikuri saqmianobis gavlenis qveS warmoiqmneba. 
    ekologiuri eqspertizis mizans warmoadgens: 

− kompetenturi saxelmwifo organoebis mier damtkicebis ganxilvamde,  
Tanamedrove ekologiuri moTxovnebTan proeqtuli gadawyvetilebebis Sesabamisobis 
mecnierulad dasabuTebuli gansazRvris uzrunvelyofa; 

− dagegmvis, proeqtirebis da funqcionirebis procesSi myofi obieqtebis mier  
ekosistemaze SesaZlo negatiuri zemoqmedebis prevencia, maTi realizaciis dros; 

− erovnuli ekonomikuri gegmebis ganxorcielebisas, dinamiuri bunebrivi 
wonasworobisa  da garemos xelsayreli pirobebis SenarCuneba. 
    miuxedavad ekologiuri eqspertizis obieqtisa, is unda iZleodes amomwurav 
informacias (pasuxebs) misi gavlenis Sesaxeb: 

− adamianisa da sxva organizmebis mimarT tolerantobis kanonis aspeqtSi, 
ekologiuri faqtebis Sedgenilobasa da reJimebze; 

− Sesaqmneli an moqmedi obieqtis zemoqmedebis zonis sazRvrebSi  
istoriulad an droebiT myofi, cocxali organizmebis (maT Soris adamiani) 
ekologiur niSaze; 

− sameurneo, samecniero, istoriuli, esTetikuri TvalsazrisiT Zvirfas  
organizmTa populaciis Semadgenlobasa da struqturaze;  

− ekologiuri sistemebis struqturaze, Tvisebebsa da produqciulobaze; 

− bunebrivi kompleqsebisa da landSaftebis mdgomareobaze;  

− nivTierebaTa mimoqcevis funqcionirebaze da globalur doneze SesaZlo  
Sedegebze. 
    zemoaRniSnulis Sesruleba Semdegi amocanebis gadaWris gziT miiRweva: 

− proeqtis masalebis Semowmeba da Sefaseba konstituciisa da sakanonmdebo  
aqtebis moTxovnebis Sesabamisad, maT Soris: wiaRis, miwis, wylis, tyis, 
atmosferuli haeris da faunis dacvis kanonebisa, bunebis dacvisa da bunebrivi 
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resursebis racionaluri gamoyenebis Sesaxeb kanonebisa, dagegmvis, daproeqtebisa da 
kapitaluri mSeneblobis Sesaxeb sxva samarTlebrivi aqtebisa; 

− eqspertizis ganxorcieleba saxelmwifo ekologiuri politikis Sesabamisad  
imisTvis, rom proeqtis realizaciisTvis, mSenebare samrewvelo obieqtebi ara marto 
teqnikuri, aramed ekologiuri TvalsazrisiTac iyvnen mowinaveni da ekologuri 
wonasworobis  rRvevis nebismier SesaZleblobas gamoricxavdnen; 

− saproeqto masalebis ekologiuri Tvisebebis dadgenada maTSi, ekologiuri  
mecnierebaTa miRwevebis gamoyenebis safuZvelze, erTian sistemaSi anTropogenuri da 
konkretuli ekologiuri qvesistemebis urTierTobis kanonzomierebis 
gaTvaliswinebis xarisxisa da zomis gansazRvra; 

− konkretul bunebriv pirobebSi saeqsperto obieqtebis realizaciis  
SesaZleblobis Sesaxeb obieqturi monacemebis dadgena; 

− konkretuli ekosistemebis TaviseburebaTa gaTvaliswinebiT, masalebis  
ekologiurobis xarisxis Sesaxeb da garemosdacviTi gadawyvetilebebis optimaluri 
variantebis rekomendaciebis Semcveli daskvnebis momzadeba. 
    eqspertizis procesSi, analizis, sinTezis, Sedarebis, dakvirvebebis, aRwerisa da 
moqmedi kanonmdeblobis moTxovnebis mkacri dacvisa da abstragirebis meSveobiT, 
detalurad da yovelmxriv swavloben proeqtis ekologiur Sinaarss. 
    Sefasebis kriteriumebad, samarTlis normebis moTxovnebi, garemos dacvis  
principebi, garemosdacviTi prioritetebi, ekologiuri imperativi, bunebrivi 
garemosa da bunebrivi resursebis racionaluri gamoyenebis standartebi, 
samSeneblo normebi da wesebi, sanitariul - higienuri normativebi da, aseve, 
dagegmvis wina stadiis, saproeqto - gegmviTi da saproeqto - xarjvTi 
dokumentaciebis damtkicebis ZiriTadi maCveneblebi gamodian. 
    aranormatiuli maCveneblebidan Sefasebis kriteriumebs adgilmdebareobis 
bunebrivi TaviseburebaTa gaerTianebuli maCveneblebi, qaris mimarTulebebi, nislebi, 
Stilebi, atmosferuli inversiebi, reliefi da sx. warmoadgenen, romelTa 
daxmarebiT eqspertebs Sesrulebuli samuSaoebis obieqturi Sefasebis micema 
SeuZliaT. 
    ekologiur - saeqsperto saqmianoba unda Seicavdes, mecnierulad dasabuTebuli 
winaswarmetyvelebis formiT, garemosdacviTi prognozis elementebs ara mxolod 
proeqtis periodisTvis, aramed perspeqtivisTvisac, romelic ekosistemis 
sazogadoeba - buneba optimaluri reJimis SenarCunebas isaxavs miznad. 
    eqspertebi valdebulni arian proeqtebSi uzrunvelyon: - wylis gawmendis  
(samrewvelo da sayofacxovrebo Camdinare wylis CaTvliT), mavne minarevebidan 
atmosferuli haeris dacvis, utilizaciis, sayofacxovrebo da samrewvelo 
narCenebis neitralizaciisa da meoradi gamoyenebis, sasargeblo wiaRiseulis 
racoinaluri mopovebis da miwebis rekultivaciis normativebis moTxovnebis 
Sesruleba. 
    ekologiur - saeqsperto procesi sami ZiriTadi etapidas Sedgeba:  
    mosamzadebeli - warmodgenili saproeqto masalebis aucilebeli rekvizitebis 
arsebobis da moqmed kanonTan maTi Sesabamisobis Semowmeba;  
    ZiriTadi - eqspertizis obieqtebis mixedviT monacemTa analizuri damuSaveba;    
    daskvniTi - monacemTa ganzogadeba da Sefaseba da eqspertizis aqtis Sedgena. 
    ekologiuri eqspertizis samarTlebriv safuZvels qveynis kanonmdebloba 
warmoadgens, xolo normatiul bazad - arsebuli garemosdacviTi da teqnikuri 
standartebis, samSeneblo normebisa da wesebis mTeli kompleqsi gvevlineba, 
sanitarul - higienuri da ekologiuri normativebis CaTvliT. 
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         VI.  ekologiuri monitoringis meteorologiuri aspeqtebi 

 
                    6.1. atmosferos dabinZurebis ekologiuri               
                              minitoringis koncefcia 
    kacobriobam, gansakuTrebiT gasuli saukunis ukanasknel aTeul wlebSi, 
yuradReba miaqcia imas, rom Cvens planetas SezRuduli resursebi gaaCnia, 
miuxedavad maTi moCvenebiTi usazRvroebisa da, rom mTlianad adamianis arseboba 
damokidebulia bunebaSi Camoyalibebul rTul urTierTkavSirebze. adamianis Carevam 
am kavSirebSi, saxeldobr, dedamiwis zedapiris mdgomareobis SecvliTa da 
atmosferos dabinZurebiT, gamoiwvia seriozuli SeSfoTeba. amasTan, Tanamedrove 
sazogadoebis mier bunebriv garemoze zemoqmedebiT gamowveuli mravalgvarovani 
Sedegebidan erT-erTi mniSvnelovania klimatis Secvla. igi mravali mecnieris mier 
iqna aRniSnuli, rogorc ukanasknel aTeul wlebSi atmosferoSi naxSirorJangisa da 
aerozolebis koncentraciebis gamudmebuli zrdis Sedegad gamovlenili fenomeni. 
    kargadaa cnobili, rom mzis gamosxivebis im nawilis Secvla, romelic 
STainTqmeva dedamiwis mier, sxva pirobebis mudmivobis SemTxvevaSi, iwvevs misi 
saSualo planetaruli temperaturis cvlilebas. xolo dedamiwis temperaturis 
cvlilebas Tundac 10C -iT SeiZleba hqondes didi praqtikuli mniSvneloba, vinaidan 
es sakmarisia dedamiwis zedapirze izoTermebis 260km-iT gadawevisaTvis. es 
ukanaskneli ki gamoiwvevs dedamiwis zedapirze sxvadasxva raionebis ganeduri 
ganlagebis cvlilebas. Tu gaviTvaliswinebT, rom am raionebSi, ZiriTadad, xaroben 
mxolod maTTvis damaxasiaTebeli garkveuli sasoflo-sameurneo kulturebi, naTeli 
xdeba mecnierTa SeSfoTebis mizezi. 
    atmosferos dabinZurebis gavlena klimatze SedarebiT ufro mkafiod 
gamoixateba qalaqebSi, Tavisi Sors mimavali SedegebiT. maTi udidesi nawili 
scildeba qalaqis sazRvrebs da SeiZleba mezoklimaturad CaiTvalos.            
    atmosferos dabinZurebiT miyenebuli zarali, romelsac ganicdis kacobrioba, 
Znelad gamoisaxeba raodenobrivad, magram eWvs ar iwvevs, rom igi Zalze didia. 
iTvleba, rom zarali, romelsac me 20-e saukunis bolos Rebulobda amerikis 
SeerTebuli Statebi haeris dabinZurebis Sedegad, wliurad 18 miliard dolars 
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Seadgenda. inglisSi igi, daaxloebiT, 250 mln funt sterlings aRwevda, xolo 
iaponiaSi - 200 mln. iens.          
    adamianis moqmedebiT warmoqmnil atmosferos ZiriTad damabinZurebel 
nivTierebebs naxSirJangis, gogirdisa da azotis orJangis airebi da, agreTve, haerSi 
danawevrebuli myari nawilakebi atmosferuli mtveri miekuTvnebian. 
    naxSirJangis Semcveloba, rigi gaangariSebis mixedviT, atmosferos 
damabinZurebel ZiriTad nivTierebaTa 50-70% Seadgens. vinaidan es airi 210-jer 
ufro advilad uerTdeba sisxlis hemoglobins, vidre Jangbadi, mas sisxlZarRvebSi 
Jangbadis Secvlis tendencia aqvs. amitomac naxSirJangi xasiaTdeba maRali 
toqsikurobiT. garda amisa, unda aRiniSnos, rom mas atmosferoSi xangrZlivi sico-
cxlisunarianoba gaaCnia. qalaqebisa da samrewvelo centrebis atmosferul haerSi 
misi gamonabolqvebis ZiriTad wyarod miCneulia avtotransporti, samrewvelo sa-
warmoebi da wvis sxvadasxva  procesebi. naxSirJangis gamonabolqvTa mTeli raodeno-
bis 60% transportis xarjze modis.  
    gogirdovani airi - uxilavi, araaalebadi, aRmdgeni airia. is advilad STainTqmeba 
wvimisa da nislis wveTebiT, TovliT, da datenianebuli niadagiTa da mcenareu-
lobiT, ris Sedegadac misi sicocxlisunarianoba Zalian mcirea. es nivTiereba 
warmoiqmneba yvelgan, sadac mimdinareobs gogirdis Semcvel nivTierebaTa 
(qvanaxSiri, navTobi, bunebrivi gazi da sxv.) wvis procesi. 
    adamianSi gogirdis orJangi iwvevs qronikul moqancvas, sunTqvis gaZnelebasa da 
yelis gaRizianebas. is advilad Sedis reaqciaSi JangbadTan, ris Sedegadac war-
moiqmneba gogirdis anhidridi, romelic, Tavis mxriv, atmosferul tenTan SeerTebiT 
warmoqmnis gogirdis mJavas. atmosferodan dedamiwis zedapirze daleqvisas ki igi 
iwvevs niadagisa da zedapiruli wylebis amJavebas, xolo CasunTqvisas, filtvebis 
qsovilebis daSlas.  
    azotis orJangs, romelic agreTve warmoiqmneba sawvavi masalebis wvisas, unari 
aqvs gamoiwvios mTeli rigi daavadebebi, rogoricaa RrZilebis anTeba, sisxlis Sina-
gani Caqcevebi, emfizema da filtvebis kibo. 
    zemoaRniSnuli saSualebas gvaZlevs davaskvnaT, rom atmosferos dabinZurebis 
ekologiuri monitoringi Tanamedrove pirobebSi warmoadgens pirvelxarisxovan da 
umniSvnelovanes sakacobrio problemas. igi sruldeba kompleqsurad, sxvadasxva 
dargis samecniero -kvleviTi da praqtikuli sakiTxebis damuSavebis gziT, maT 
Soris: 

• ingredientTa fizikur-qimiuri Taviseburebebis kvleviTa da dazustebiT;  

• atmosferos qimiur Sedgenilobaze da klimatze anTropogenuri  
zemoqmedebis aspeqtebis gulmodgined SeswavliT; 

• atmosferos dabinZurebis Sefasebisa da prognozis meTodebis damuSavebiT; 

• miwispira atmosferul haerSi ingredientTa koncentraciebis sivrcul- 
droiTi ganawilebis SeswavliT da qvefenil zedapirze maTi daleqvis SefasebiT; 

• atmosferos svetSi mtvris 
integraluri maxasiaTeblebis, misi qimiuri  

Semcvelobisa da mavne nivTierebaTa geografiuli ganawilebis SeswavliT; 

• atmosferos minarevTa koncentraciebis 
gansazRvris meTodebis damuSavebis  

gziT da sx. 
 zemoaRniSnuli sakiTxebis damuSaveba da gadaWra moiTxovs Sesabamis  
kvlevaTa meTodebis ganviTarebas, ramac aRniSnuli sakiTxebisadmi mecnierTa mzardi 
interesi ganapiroba. 
 
      6. 2. garemos dabinZurebis xelisSemwyobi “saSiSi” meteorologiuri                 
                        pirobebis xasiaTi da ganawileba 
    Tanamedrove pirobebSi Zneli warmosadgenia didi samrewvelo qalaqi, romelSic 
ar tardebodes raime RonisZieba misi sahaero auzis sisufTavis dasacavad. ukve 
aravis ar epareba eWvi imaSi, rom atmosferuli haeris dabinZurebis ekologiuri 
kontroli adamianis organizebuli yofis erT-erTi mTavari ganuyofeli nawilia. is 
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mimarTulia bunebriv garemosa da misi resursebis frTxili da racionaluri 
moxmarebisaken, raTa adamianis yofisaTvis Seiqmnas ufro xelsayreli pirobebi da 
amaRldes misi keTildReoba. 
    eWvs ar iwvevs, rom es garemoeba did gavlenas axdens im meteorologiuri ele-
mentebis xasiaTze da ganawilebaze, romlebic xels uwyoben atmosferos 
dabinZurebis gaZlierebas mocemul regionSi da miekuTvnebian “saSiS” 
meteorologiur pirobebs.    
    cxr.6.1.-Si mocemulia saqarTvelos hidrometeorologiis qselis dakvirvebaTa 
masalis damuSavebiT miRebuli, atmosferos minarevebis dagrovebaze da gafantvaze 
gavlenis mqone, meteorologiuri elementebis gasaSualoebuli ganawileba. aq 
warmodgenili inversiebis ganmeoradobaTa mniSvnelobebi gaangariSebulia 03 da 15 
saaTebze warmoebul dakvirvebaTa ricxvis SefardebiT mTlianad, yvela vadebze 
Catarebul, dakvirvebaTa ricxvTan, procentebSi.  
    cxrilSi mocemuli atmosferos dabinZurebis potenciali (adp) warmoadgens im 
meteorologiuri faqtorebis Sexamebas, romlebic ganapirobeben atmosferos  
dabinZurebis SesaZlo dones, gamonabolqvTa fiqsirebuli sididis pirobebSi.  
    am parametris gansazRvrisTvis visargebleT meteodakvirvebebis masaliT: 
miwispira inversiebze; 0-1m/wm siCqaris sust qarebze; miwispira inversiebze, nislebis 
gareSe; nislianobaze da haeris uZraobaze. mis gasaTvlelad gamoviyeneT aRniSnuli 
meteoelementebis ganmeoradobaTa da adp-s mniSvnelobebs Soris statistikuri 
kavSirebis Sesaxeb arsebuli monacemebiT. 

rogorc gansaxilveli cxr. 6.1-dan Cans, q. baTumisTvis saSiSi meteorologiuri 
pirobebi dakavSirebulia nislebTan, miwispira inversiebTan, haeris uZraobasa da 
sust qarebTan. haeris gasufTavebas ki aq xels uwyoben naleqebi da, zRvidan 
qalaqisken mimarTuli, dasavleTis, Crdilo-dasavleTisa da samxreT-dasavleTis 
mimarTulebis qarebi. 

    q.zestafonisaTvis atmosferos dabinZurebis TvalsazrisiT araxelsayrelad 
SegviZlia miviCnioT: Stilebi da dasavleTis, Crdilo-dasavleTis, aRmosavleTisa 
da mcire siCqaris qarebi. 

    haeris dabinZurebas q.TbilisSi, rogorc cxr. 6.1-dan SegviZlia davaskvnaT, 
xels uwyoben: haeris uZraoba, miwispira da wamoweuli inversiebi. garda amisa, aq 
sakmaod maRali atmosferos dabinZurebis potenciali aRiniSneba. 

    q.rusTavisTvis saSiS meteorologiur pirobebs warmoadgenen: samxreTis, 
aRmosavleTis mimarTulebis da mcire siCqaris qarebi da, agreTve, unaleqo da 
nisliani amindebis siWarbe.                                                                                    
 
cxrili 6.1. minarevTa koncentraciaze gavlenis mqone, meteorologiuri elementebis 
ganmeoradoba 

 
qalaqebi 

 
 

naleqian  
dReTa 
ricxvi 

 
 

adp 

        ganmeoradoba, % 

nislebis 
inversiebis 

uZraobis 
qaris 

siCqaris, 
0-1m/wm miwispira aweuli 

baTumi 
zestafoni 
Tbilisi 
rusTavi 
soxumi 
quTaisi 

192 
144 
115 
111 
180 
168 

2,3 
- 
3,0 
- 
2,4 
- 

0.6 
0,2 
0,5 
1,1 
0,7 
0,3 

31 
- 
8 
- 
28 
- 

9 
- 
14 
- 
7 
- 

2 
- 
6 
- 
1 
- 

60 
75 
53 
72 
52 
17 

 
qalaqebi 

             ganmeoradoba, %  

qaris mimarTulebebis 
Stilis 

C Ca aA sa s sd d Cd 
baTumi 

zestafoni 
Tbilisi 
rusTavi 

11 
2 
32 
4 

5 
3 
2 
1 

10 
51 
6 
5 

16 
4 
15 
9 

20 
2 
9 
12 

16 
1 
3 
1 

15 
36 
8 
6 

7 
1 
25 
62 

16 
68 
42 
60 
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soxumi 
quTaisi 

16 
3 

31 
2 

13 
49 

6 
2 

7 
3 

6 
3 

17 
36 

4 
2 

14 
10 

 
    Sesrulebuli kvlevis Sedegebis Tanaxmad, q.soxumSi saSiS meteopirobebad unda 
miviCnioT: nislianoba, miwispira inversiebi da qaris mcire sididis siCqareebi.      
    q.quTaisi, mis teritoriaze samrewvelo sawarmoTa ganlagebis mixedviT, ar unda 
xasiaTdebodes mkveTrad gamoxatuli atmosferos dabinZurebis xelis Semwyobi 
meteopirobebiT, magram cxr.6.1-is monacemebiT, aseTebad gvevlinebian: nislebi, 
aRmosavleTis mimarTulebis da dabali siCqaris qarebi. 
    amrigad, mTlianobaSi SegviZlia davaskvnaT, rom, gansaxilvel teritoriaze 
meteorologiuri pirobebis praqtikulad erTgvarovnebis miuxedavad, sxvadasxva 
raionebisaTvis isini mkveTrad gansxvavdebian erTmaneTisagan Tavisi 
ganmeorebadobiT. es ki maTi negatiuri zemoqmedebis Sefasebis saSualebas iZleva. 
 
         6.2.1. fionuri movlenebis zemoqmedebis Taviseburebani kolxeTis  
              dablobis atmosferuli haeris ekologiur mdgomareobaze  
     dasavleT saqarTvelos klimaturi TaviseburebaTa Sesaxeb jer kidev 1853 da 
1898 ww cnobili mecnierebis a. cimermanis da a. voeikovis, xolo me XX-e saukunis 
dasawyisSi a. kaminskis da i. figurovskis mier iyo aRniSnuli. es Tavisebureba 
ganpirobebulia mravali klimatwarmomqmneli faqtorebiT, maT Soris: - regionis 
geografiuli mdebareobiT, orografiiT, atmosferuli procesebiT da sx.  

    calkeuli aRniSnuli parametris analizi gansaxilveli regionisTvis 
mniSvnelovan praqtikulsa da mecnierul interess warmoadgens. magram CvenTvis 
ufro met interess iwvevs ganawilebis TaviseburebaTa kvleva im “tradiciuli” 
meteorologiuri elementebisa, romlebic, sxvadasxva wyaroebidan mavne nivTierebaTa 
emisiebis raodenobis mudmivobis pirobebSi, mniSvnelovan gavlenas axdenen 
atmosferos lokaluri dabinZurebis doneze da CvenTvis cnobilia, rogorc “saSiSi 
meteorologiuri pirobebi”. maT ricxvs miekuTvneba: - temperaturis miwispira da 
wamoweuli inversiebi; haeris uZraoba; nislianoba; Rrublianoba; qaris ”saSiSi” 
siCqareebi da mimarTulebebi, romelis drosac mavne nivTierebebi amofrqvevis 
adgilebidan sacxovrebel da sareabilitacio raionebSi gadaitaneba.   
    aRniSnuli TvalsazrisiT, unda SevexoT iseT naklebad Seswavlil zemoqmedebas, 
rogorsac atmosferos dabinZurebis doneze fionuri movlenebis gavlena 
warmoadgens. amasTan, am sakiTxis ganxilva didad daSorebuli regionebis pirobebSi 
mniSvnelovan samecniero da praqtikul interess warmoadgens.               
    fionuri movlenebis niSnebis rigs, drodadro mTebidan barSi SedarebiT Tbili, 
mSrali da mZafri qarebis daberva miekuTvneba, fardobiTi tenianobis Semcirebisa 
da qveda iarusebis Rrublebis gafantvis TanxlebiT. amasTan fionebi qedebis 
qarzurga mxareze haeris nakadis damavali moZraobis Sedegad viTardebian. amas 
SeiZleba adgili hqondes haeris nakadis mier mTebis qedebis gadavlisas ciklonis 
sistemaSi, misi mTis qedebis zedapiris maxloblad gadaadgilebisas, ferdobebidan 
haeris nakadis Sewovis procesis ganviTarebiT.  
    zemoaRniSnulidan gamomdinare, yuradReba unda mivapyvrad iseT araordinalur 
meteorologiur movlenas, rogorsac fionuri qarebis da brizebis arsebobis 
pirobebSi kolxeTis dablobze haeris mimoqceva warmoadgens.  
    atmosferos dabinZurebis sidideze zegavlenis mixedviT es meteomovlena 
kolxeTis dablobis regionSi “saSiSi meteorologiuri pirobebis” rangSi unda 
iqnes ayvanili. amasTan, misi gaTvaliswineba atmosferos regionuli dabinZurebis 
Sefasebisa da prognozirebis gaumjobesebis saSualebas iZleva.  
   kolxeTis dablobi fionuri movlenebis ganviTarebis xelSemwyob pirobebis mqone 
regionis klasikur magaliTs warmoadgens. amas aq garemomcveli mTebis Tavisebureba 
ganapirobebs.  
   unda iTqvas, rom, sazogadad, am raionis orografia klimatwarmomqmnel faqtors 
warmoadgens. is amierkavkasiis dasavleTiT mdebareobs da sami mxridan 
garSemortymulia mTebis qedebiT:  

- CrdiloeTiT – didi kavkasionis qedebis masivebi 3000-4000 m-is simaRliT;  
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- samxreTiT - mcire kavkasionis qedebi, daaxloebiT, 2000 m-is simaRlioT; 
- aRmosavleTiT – lixis (suramis) qedi, 900-2500 m-is simaRleebis farglebSi, 

romelic didi da mcire kavkasionis qedebs aerTebs. xolo dasavleTis mxridan 
kolxeTis dablobi Savi zRviT aris SemosazRvruli.  
    didi da mcire kavkasionis masivebi dasavleTidan aRmosavleTisken, centralur 
nawilamde, urTierT Sesayrelad mimarTul sistemas qmnian.   
    amis Sedegad kolxeTis dablobs samkuTxedis forma gaaCnia, lixis qedis 
mTiswins mikvruli wveriT da Savi zRvis sanapiro zoliT warmosaxuli fuZiT. 
    amrigad, kolxeTis dablobi dasavleTiT, Savi zRvis mxridan, xolo 
aRmosavleTiT, lixis qedidan, aris Ria haeris masebis SemoWrisaTvis. saSualod, am 
qarebis ganmeoradoba gansaxilvel teritoriaze 42 da 53% Seadgens, Sesabamisad. 
amasTan, kolxeTis dablobze aRmosavleTis qarebis ganviTarebisas, aRniSnuli 
orografiuli Taviseburebani gansakuTrebuli cirkulaciuri reJimis damyarebas 
iwveven, rasac fionuri movlenebi (maRlidan haeris masebis daSveba) axlavT Tan.  
    am procesis dinamika gamoixateba imaSi, rom aRniSnuli regionis Tavze 25-30 m/wm 
siCqares miRweuli aRmosavleTis qarebis damyarebis pirobebSi, atmosferos qveda 
fenebidan Savi zRvis mimarTulebiT haeris masebis intensiuri gamotana warmoebs, 
aqedan gamomdinare yvela negatiuri SedegebiT, magaliTad, rogoricaa sxvadasxva 
warmoSobis mavne nivTierebaTa emisiebis Sewova da gadatana Sor manZilze. haeris 
nakadis aRniSnuli danakargis aRdgena atmoaferos qveda 2km-ian fenaSi, rogorc 
Cans, SesaZlebelia mxolod ufro maRali fenebidan makompensirebeli damavali 
moZraobis arsebobis pirobebSi. 
    garda amisa, sakvlev regionSi ganviTarebulia haeris adgilobrivi 
cirkulaciac, rac zRvisa da sanapiro zolis temperaturebs Soris arsebuli 
sxvaobiT aris gamowveuli da cnobilia brizebis saxelwodebiT.  
    aRniSnuli movlenebi yvela pirobebs qmnian imisaTvis, rom kolxeTis dablobze 
atmosferuli haeris nakadis dineba Caketil sistemas warmoadgendes (nax.6.1), rac aq 
ganlagebul samrewvelo obieqtebidan atmosferoSi gamobolqvili mavne minarevebiT 
dabinZurebuli haeris mimoqcevis kanonzomierebas ganapirobebs.                     
    dasavleT saqarTvelos sxvadasxva punqtebSi weliwadis ganmavlobaSi dReTa 
ricxvi fionebis TanxlebiT farTo diapazonSi meryeobs. 
    amasTan, fionuri efeqti lixis qedidan daSorebiT mcirdeba da Sav zRvasTan 
miaxlovebisas, q. leseliZis midamoebSi, mas Sesustebuli xasiaTi aqvs. magaliTad, 
gagraSi is saSualod 23, xolo leseliZeSi – 8 dRes Seadgens. maTi maqsimaluri 
ricxvi zamTris periodze modis, minimaluri ki, zafxulSi aRiricxeba. fionuri 
qarebis siCqare, saSualod, 10m/wm Seadgens, magram calkeul SemTxvevaSi is 15-20 m/wm 
aRemateba. amasTan haeris temperaturis momateba 2-90C farglebSi meryeobs, Tumca 
zogierT SemTxvevaSi man SeiZleba 150C gadaaWarbos.     
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             nax.6.1. kolxeTis dablobze fionuri movlenebis pirobebSi  
                          haeris nakadis mimoqcevis principialuri sqema       
     
   amrogad, dasavleT saqarTvelos teritoriaze fionebisa da brizebis arsebobis 
pirobebSi adgili aqvs atmosferuli haeris Sekrul cirkulacias, romlis 
mimoqcevis principialuri sqema pirobiTad nax. 6.1-zea mocemuli.  
    aseTi daskvnis gakeTebis fizikuri arsi mdgomareobs imaSi, rom fionuri  
movlenebis procesSi, lixis qedidan Savi zRvis mimarTulebiT daqanebisas, Tbili 
haeris nakadi zRvasTan miaxlovebisas iSleba, sustdeba da, vinaidan misi 
temperatura aRemateba adgilobrivi, zRvispira haeris temperaturas, ZiriTadad, 
miemarTaba miwispira atmosferuli haeris zeda fenebisken. xolo fionuri 
movlenebis gaxangrZlivebisas, iqidan, SeiZleba, ganmeorebiT iqnes CarTuli 
ganxilul moZraobaSi.  
    amas Tu davumatebT brizuli movlenebis siWarbes sakvlev regionSi, naTeli 
xdeba gansaxilveli sakiTxis mniSvneloba aRniSnuli regionis ekologiuri 
mdgomareobisaTvis. 
 
        6.2.2.  atmosferos sinoptikuri procesebis gavlena        
             minarevTa transsasazRvro gadatanis formirebaze  
    cxadia, rom regionul farglebSi atmosferuli haeris mavne minarevTa 
koncentraciebis sivrcul ganawilebaze gavlenis mqone meteorologiuri parametre-
bis cvlilebebi, umTavresad, ganpirobebulia farTomasStaburi xasiaTis mqone 
atmosferuli procesebiT. amis gamo, atmosferos dabinZurebis Sefasebisa da prog-
nozebis SemuSavebisas, mecnierebi, rogorc wesi, sinoptikur monacemebsa da 
atmosferos dabinZurebas Soris kavSirebis damyarebas cdiloben.  
    aRniSnulTan dakavSirebiT, saqarTvelos pirobebSi atmosferos maRali 
dabinZurebis xelSemwyobi xuTi ZiriTadi tipis sinoptikuri situaciis arseboba 
gamovlinda. 
    aseTebia: anticikloni; bariuli unagiri (mciregradientiani bariuli veli); 
aRmosavleTis orientaciis maRali wnevis Txemi; okludirebuli cikloni (dabali  
wnevis waSlili veli); okluziis fronti.  
    CamoTvlil sinoptikur klasifikaciebs, miuxedavad maTi gansxvavebisa, rigi 
saerTo fizikuri Tvisebebi gaaCniaT, maT Soris: mcire gradientebi da daRmavali 
haeris nakadis arseboba; turbulentobis uqonloba, rac dedamiwis zedapirze susti 
qarebis arsebobas ganapirobebs; miwispira inversiebis warmoSoba da sxv.  
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    nax.6.2. sinoptikur situaciaze damokidebulebiT, weliwadis sxvadasxva   
       periodSi haeris maRali dabinZurebis SemTxvevaTa ganawileba, %-Si.  
 
    rogorc nax.6.2-dan Cans, weliwadis civ periodSi SedarebiT ufro gavrcelebul 
sinoptikur situacias, romlis arsebobisas haeris maRali dabinZureba daikvirveba, 
aRmosavleTidan orientirebuli maRali wnevis Txemi warmoadgens. is, rogorc wesi, 
dakavSirebulia yazaxeTis, dasavleT-cimbiris an, ufro iSviaTad, aRmosavleT-cim-
biris stacionalur anticiklonTan da sakvlev regionSi e.w. aRmosavleTis 
gadatanas ganapirobebs.  
    cnobilia, rom aRmosavleTis gadatanisaTvis damaxasiaTebelia Rrubliani 
amindi, ZiriTadad fena RrublebiT, aRmosavleTis rumbebis susti qari da nisli, 
xolo zogjer, Tqoriani nalaqebi. amasTan, haeris temperatura, xSirad, dRe-Ramis 
ganmavlobaSi ar icvleba.  
    Semdeg sinoptikur situacias, Tavisi gavlenis mniSvnelobiT atmosferos 
dabinZurebis doneze, amierkavkasiis Tavze okluziis frontis arseboba warmoadgens. 
    rogorc cnobilia, is civi da Tbili haeris frontebis gadaadgilebis procesSi, 
maTi SeerTebisas warmoiqmneba. xSirad ciklonis gavlis Semdeg, Cveulebrivi ok-
luziis frontis arseboba Rrublian aminds, sust qars, upiratesad dasavleTis 
rumbebisa, da nislebs ganapirobebs. zogjer, civi frontis tipis mixedviT, 
okluziis Cveulebrivi frontis magivrad, orografiuli okluzia aRiniSneba, 
romelic civi frontis mier mTavari kavkasiis qedis dasavleTis an ormxrivi mi-
marTulebiT Semovlisas warmoiqmneba. Cveulebrivi okluziis frontisagan gansxva-
vebiT, is gansaxilvel regionSi 10-15 m/wm siCqaris Crdilo-dasavleTis qarebis 
gaZlierebas iwvevs. 
    weliwadis gansaxilvel periodSi, atmosferos maRali donis dabinZurebis 
ganmsazRvrel sinoptikur situaciad, agreTve, Sevsebis procesSi myofi, naklebmoZ-
ravi ciklonis Tbili seqtori an dabali wnevis waSlili veli gvevlineba. am 
situaciis dros atmosferos maRali dabinZurebis yvela xelSemwyobi pirobebia 
daculi, maT Soris: wnevis mcire gradienti; umniSvnelo vertikaluri dinebebi da 
sxv. amasTan, ZiriTadad, Rrubliani amindi daikvirveba, xSirad mcreli wvimebi da 
nisli aRiniSneba. 
    anticiklonuri bariuli velis (anticiklonis) SemTxvevaSi atmosferos maRali 
dabinZurebis ganmeoradoba, saSualod, 13% Seadgens. am situaciisaTvis, rogorc 
cnobilia, RrubelTa daSlis xelSemwyobi, daRmavali dinebebia damaxasiaTebeli. 
amis gamo, anticiklonis dros ZiriTadad uRrublo amindi daikvirveba, ris Sedegad 
Ramisa da dilis vadebSi, miwispira inversiebis ganviTarebis xelSemwyobi, Zlieri 
radiaciuli aciveba aRiniSneba. aseT SemTxvevaSi atmosferos maRali dabinZureba 
gamowveulia, umTavresad, dabali simaRlis milis mqone samrewvelo sawarmoTa da 
avtotransportis gamonabolqvebiT, romelTac, inversiis (haeris Semkavebeli fenis) 
arsebobis gamo, Tavisufal atmosferoSi gasvlis saSualeba ar eZlevaT. 
    dasasrul, haeris maRali dabinZurebis SemTxvevaTa umciresi ganmeoradoba, 
toli 9%-sa, daikvirveba mcire gradientiani bariuli velis (bariuli unagiris) pi-
robebSi. 
    weliwadis Tbil periodSi atmosferos maRali dabinZurebis damokidebuleba 
sinoptikur situaciebze SesamCnevad icvlis xasiaTs. magaliTad, zemoaRniSnulTan 
gansxvavebiT, am periodSi iSviaTad daikvirveba maRali wnevis Txemi, rac, misi 
warmomqmneli aRmosavleTis anticiklonebis, qvefenili zedapiris Zlieri gaTbobis 
Sedegad, dedamiwis Termuli depresiebiT SecvliTaa gamowveuli. 
    gansaxilvel periodSi atmosferos maRali dabinZurebis  ganmeoradobis udidesi 
wili - 36%, mciregradientiani bariuli veliT aris ganpirobebuli (nax.6.2). ganmeo-
radobis 20%-ze meti okluziis frontze modis, 18%- anticiklonur bariul velze, 
xolo 14% - dabali wnevis velze.  
    aRsaniSnavia, rom weliwadis Tbil periodSi, yvela ganxiluli sinoptikuri 
situaciis SemTxvevaSi haeris miwispira fenis Zlieri gaTboba SeimCneva. msxvil 
qalaqebSi am movlenas araTanabari xasiaTi gaaCnia da zog adgilebSi 
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avtotransportisa da samrewvelo gamonabolqvebis minarevebiT dabinZurebuli 
haeris vertikaluri awevis mcire lokaluri kerebis warmoSoba aris SesaZlebeli. 
es ki, minarevebis Sor manZilze gadatanis karg pirobebs qmnis. Tumca, xSirad, isini, 
anticiklonuri da mciregradientiani velebisaTvis damaxasiaTebeli, ufro didmas-
Staburi daRmavali moZraobis saerTo foniT gadaifareba. 
    amasTan, Tbil periodSi yvela ganxiluli sinoptikuri situaciisaTvis 
damaxasiaTebeli mcire Rrubliani amindi, susti qari da burusi SeimCneva.   
 
 
            6.3. dakvirvebaTa monacemebiT ekologiuri mdgomareobis  
                          Sefasebis ZiriTadi principebi         
    bunebrivi garemos Sedgenilobis cvlilebis monitoringis programis reali-
zacia iTvaliswinebs dakvirvebaTa sadgurebis qselis arsebobas, romelic Tavisi 
daniSnulebis mixedviT sabazo da regionul sadgurebad daiyofa. amasTan sabazo 
sadgurebi emsaxurebian garemos sawyis (sabazo) mdgomareobaze informaciis 
mopovebas da amitomac unda iqnen ganlagebuli samrewvelo raionebis moSorebiT, 
adgilebSi sadac uSualo anTropogenuri zemoqmedeba ar warmoebs.  
    lokaluri da regionuli sadgurebi ki, uSualod anTropogenuri zemoqmedebis 
gavlenis qveS myof zonebidan bunebrivi garemos mdgomareobis informaciis miRebas 
emsaxurebian.  
    amasTan, dakvirvebaTa sadgurebis qseli mcxovrebTa raodenobiT, mrewvelobis 
ganviTarebis doniT, adgilmdebareobis reliefiTa da meteorologiuri pirobebiT 
gansxvavebul raionebs unda moicavdes.  
    dakvirvebaTa raionebis aseTi nairsaxeoba bunebrivi garemos xarisxis 
cvlilebis Sesaxeb farTo informaciis miRebas uzrunvelyofs.  
    programis mixedviT yovel samrewvelo raionsa da qalaqSi dakvirvebebi 
xorcieldeba 2 - 3 dakvirvebaTa punqtze. amasTan aucilebeli pirobaa dakvirvebaTa 
punqtebis ganlageba, rogorc qalaqebis centrebsa da mis gareubnebSi, ise 
samrewvelo raionebidan daSorebul adgilebSi. 
    sinjebis Segrovebis sadgurebis qseli mowodebuli unda iyos uzrunvelyos 
monacemTa bazis Seqmna: 

• sakvlevi komponentebis koncentraciebze; 

• mSrali da sveli naleqebis procesSi atmosferodan miRebul nivTierebaTa  
raodenobaze; 

• maTematikuri modelebis Sesamowmeblad. 
    amasTan, gansakuTrebuli yuradReba gasazom minarevTa SerCevas da qimiuri 
analizis xarisxis laboratori-aTSoris Semowmebis organizebas eTmoba. 
    garemos obieqtebis qimiuri Sedgenilobis cvlilebis monitoringis monacemTa 
Segrovebis programa, uwinares yovlisa, anTropogenuri warmoSobis minarev 
nivTierebaTa koncentraciebis sistematur da kompleqsur dakvirvebebs da gazomvebs 
iTvaliswinebs. amasTan, sakvlevi minarevTa ricxvi unda moicavdes, umTavresad, iseT 
nivTierebebs, rogorebic arian:  

- aerozolebi (maT Soris mtvris minarevebi), 3,4-benzapireni, sulfatebi,  
qlororganuli SenaerTebi, gogirdovani airebi, azotis Jangeulebi, naxSirJangi, 
naxSirorJangi, ozoni, liTonuri mikrominarevebi, radionuklidebi; 

- mSral da svel atmosferul naleqebSi: 3,4-benzapireni, sulfatebi,     
qlororganuli nivTierebebi, mTavari anionebi da kaTionebi, liTonuri 
mikrominarevebi da radionuklidebi. 
    programa, agreTve, iTvaliswinebs meteorologiur dakvirvebebs haeris 
temperaturaze, Rrublianobaze, naleqebze, qaris siCqareze da mimarTulebaze. garda 
amisa, atmosferosa da qvefenili zedapiris radiciuli da siTburi balansis 
gazomvebi sruldeba. 
    zemoaRniSnuli samuSaoTa Sesruleba, romlebic miznad isaxaven mavne 
nivTierebaTa nairsaxeobisa da koncentraciebis dadgenas, moiTxovs rTul 
instrumentul analizs, xolo xelsawyoebisa da aparaturis uqonlobis pirobebSi 
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maTi Sesruleba maTematikuri modelirebiTa da gaangariSebis saSualebiT aris 
SesaZlebeli. ukanasknel SemTxvevaSi parametrebad gamoiyeneba moxmarebuli sawvav 
nivTierebaTa raodenoba da saxeoba, teqnologiuri procesebis, gamwmend nagebobaTa 
da meteorologiuri dakvirvebaTa monacemebi da sxv.  
    aRniSnuli midgomis daxmarebiT SesaZlebelia sakmaod vrceli informaciis 
miReba garemos dabinZurebis xasiaTisa da sidideze, mis sivrcul-droiTi 
ganawilebaze da cvlilebebze, calkeuli dabinZurebis wyaros wilis 
gaTvaliswinebiT.   
 
               6.3.1. monitoringis monacemTa damuSavebis sakiTxebi 
    garemos dabinZurebis donis Sesaxeb informaciis damuSavebis mTavar amocanas 
saSualo maCveneblebis miReba warmoagens, romlebic xangrZlivi periodis 
dakvirvebebis Sedegad, saerTod erTi Tvis an wlis, registrirebuli sakvlevi 
minarevTa koncentraciebs axasiaTebT.  
    vinaidan minarevTa koncentraciebi SemTxveviTi sidideebis erTobliobis saxiT 
ganixilebian, aseT maCveneblebad SemTxveviTi sidideebis Cveulebrivi statistikuri 
maxasiaTeblebi gamoiyenebian. maT Soris koncentraciebis saSualo da maqsimaluri 
mniSvnelobebi, dispersia, variaciis koeficientebi da, agreTve, sxvadasxva sididis 
koncentraciebis ganmeoradoba ganixileba. 
    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. 
amitom, aRniSnuli miznisaTvis dakvirvebaTa iseTi rigebi gamoiyeneba, romlebSic 
axali gazomvebis monacemTa damatebiT saSualo mravalwliuri maxasiaTeblebi 
mcired icvlebian. amisaTvis, pirvel rigSi, dakvirvebaTa saguSagoebis 
adgilmdebareoba, mimdebare teritoriis ganaSenianeba da minarevTa sinjebis aRebisa 
da koncentraciebis gansazRvris meTodebi ucvleli unda iyos.  
    magram, garemos ekologiuri mdgomareobis kontro-lis qselSi yovelTvis ar 
moipoveba dakvirvebaTa iseTi rigebi, romlebic srulad akmayofileben wardgenil 
moT-xovnebs. amis gamo, sxvadasxva saguSagoze miRebuli dakvirvebaTa monacemebis 
araerTgvarovani rigebis gamosavlenad da erTgvarovnebis rRvevis periodebis 
gamosaricxad, bunebriv garemoSi minarevTa koncentraciebis sivrcul-droiTi 
cvlilebebi da am cvlilebaTa Sepirispirebis Sedegebi unda iqnes Seswavlili.  
    garda amisa, dakvirvebaTa monacemebiT sargeblobisas mniSvnelovani siZneleebi, 
anTropogenuri saqmianobis Sedegad, mavne nivTierebaTa gamonabolqvebis xasiaTisa 
da sididis cvlilebebiT ganpirobebuli statistikuri araerTgvarovnebiT aris 
gamowveuli.  
    ase magaliTad, xSirad, minarevTa koncentraciebis dReRamuri da sezonuri 
cvlilebebis Seswavlisas, calkeul periodebSi mavne nivTierebaTa gamonabolq-vebis 
raodenobis mniSvnelovani cvalebadoba zogierTi siZneleebis warmoSobis mozezi 
xdeba. aseT SemTxvevebSi rigi statistikuri araerTgvarovnebis gamoricxva SeiZleba 
iqnes miRweuli saSualo Tviuri mniSvnelobebis normirebiT maTi saSualo 
mravalwliur sidideebze (ix. 6.3.3. paragrafi).  
    mravali wlis ganmavlobaSi gamovlenili garemos dabinZurebaze dakvirvebaTa 
monacemebis statistikuri araerTgvarovneba ganixileba, rogorc saerTo tendenciis 
maCvenebeli sidide - trendi. amasTan, misi dadgenisas didi mniSvneloba eniWeba 
erTgvarovani monacemebis  

    imisaTvis, rom dadgindes generaluri erTobliobis WeSmaritix saSualos 

SezRuduli amonakrefidan miRebu-li q  saSualos mniSvnelobaze SecvliT warmo-

qmnili cdomilebis sidide, sargebloben ndobiTi albaTobis gamosaxulebiT:  
 

            =−
n

t
xqP

σ
)( a          ,        (6.1) 
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sadac t -stiudentis parametri, a-ndobiTi albaTobis mocemuli mniSvneloba,  - 

saSualo kvadratuli gadaxra, xolo n - dakvirvebaTa ricxvi. 
 

                                    
n

t
qx

σ
=               ,             (6.2) 

 

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

mocemuli (9.1) da (9.2) formulebis Tanaxmad,  q-saTvis saSualo sididis 20%-is 
cdomilebiT gaTvlis uzrunvelsayofad dakvirvebaTa ricxvi 100-ze naklebi ar unda 

iyos. 2q SemTxvevaSi ki saWiroa maTi raodenobis gaoTxkeceba, xolo Tu 0,5q, 
Sesabamisad, 25-mde unda iqnes Semcirebuli. 
    gamomdinare iqidan, rom amonakrefis mezobel wevrTa Soris kavSiri ar 
arsebobs, saSualo mniSvnelobis gasaangariSeblad mocemuli sizustiT, 
aucilebelia saWiro informaciis matarebeli dakvirvebaTa monacemebis ricxvis 

gadideba mamravliT )τ(r1/)τ(r1 −+ , sadac r() - dakvirvebaTa Soris drois 

intervalSi normirebuli korelaciuri funqciis mniSvnelobaa. amitom, garemos 
dabinZurebis doneze dakvirvebaTa monacemebis dasamuSaveblad, saWiroa droiTi ko-
relaciuri funqciis saxisa da am mamra-vlis mniSvnelobis gansazRvra sxvadasxva 
minarevisTvis. 
    rigi mecnierTa naSromebSi mocemulia, rom dakvirvebaTa vadebs Soris 3 saaTiani 
intervalisaTvis aRniSnuli korelaciis koeficienti, daaxloebiT, 0,8 tolia, xo-lo 
9 da 15 saaTis intervalebisaTvis is 0,7 da 0,55 Seadgens, Sesabamisad.  
    amrigad, dakvirvebaTa vadis ukanaskneli periodisTvis minarevTa koncentra-
ciebis saSualo mniSvnelobis gaangariSebis sizustis asamaRleblad, pirvelTan 
SedarebiT, TiTqmis 2-jer meti moculobis informaciis flobaa aucilebeli, xolo 
amerikel mecnierTa varaudiT (Air qualiti criteria for sulphur oxides, 1969) kargi Sedegebis 
misaRwevad es cifri mniSvnelovnad unda gaizardos. 
 

            6.3.2. monacemTa rigis saimedoobis სტატისტიკური        
                              Sefasebis sakiTxebi 
    damabinZurebel minarevTa araTanabari ganawileba bunebriv garemoSi maT erT-erT 
mniSvnelovan Tvisebas warmoadgens.   
    umTavresad es ganpirobebulia garemoSi mimdinare bunebrivi procesebiT, iseTiT, 
magaliTad, rogoricaa atmosferoSi turbulenturi difuziis procesebi.  
    samrewvelo raionebSi amas, agreTve, xels uwyobs minarevTa koncentraciebis 
fonuri velis formireba. ukanaskneli ki, miwis zedapiris reliefze da meteoro-
logiur pirobebze damokidebulebiT, rigi wyaroebis gamonabolqvTa urTierT 
zeddebiTa da gadanawilebiT aris gamowveuli.  
    rogorc praqtikam aCvena, amasTan erTad, minarevebis gabnevis xasiaTsa da konce-
ntraciebis sidideebze mniSvnelovan gavlenas samrewvelo obieqtebisa da sacxovre-
beli masivebis urTierTmimarTeba axdens.   
    zemoaRniSnulis Sedegad, qalaqis calkeul raionebSi minarevTa koncentraci-ebis 
velebis ganawilebaSi xanmokle pulsaciebi aRiniSneba, rac aZnelebs sakvlevi 
garemos obieqtebis dabinZurebis Sefasebas. amis gamo, garemos dabinZurebaze dakvi-
rvebaTa masalebis sistematizaciisa da ganzogadoebis procesSi, maTi sakmarisi 
saimedoobis sakiTxi wamoiWreba, rac dakvirvebaTa masalis statistikuri Sefasebis 
aucileblobas iwvevs. 
    radganac minarevTa koncentraciebis sidideebs mxolod dadebiTi mniSvnelobebi 
gaaCniaT, maTi ganawileba yovelTvis asimetriulia. amitomac miRebulia, rom damab-
inZurebel minarevTa koncentraciebis ganmeoradobaTa ganawilebis aRsawerad SeiZ-
leba gamoyenebuli iqnes logariTmul-normaluri kanoni. aseT SemTxvevaSi  minare-vTa 

koncentraciebis saSualo mniSvnelobis -q, misi dispersiis - 2 da variaciis 

koeficientis - V analizuri formulebi Semdeg saxes Rebuloben:   
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                      mq = exp (s2/2)           ,                            (6.3) 

 

                            2 = m2 exp s2 (exp s2-1)        ,                      (6.4) 

 

                            V =  /q = 1sexp 2 −        ,                  (6.5) 

 

    am formulebSi s da m logariTmul - normaluri ganawilebis parametrebs 
warmoadgenen. 

    garemos dabinZurebis zrdasTan erTad matulobsq –s kvadratuli gadaxrac. 

amasTan V-s sidide, romelic axlosaa erTTan, praqtikulad ar unda icvlebodes.  
    zemoaRniSnuli saSualebas gvaZlevs SevafasoT sakvlevi sinjebis fizikur-qimi-
uri analizis Sedegad miRebuli monacemebis saimedooba.  
    am mizniT, saqarTvelos rigi samrewvelo qalaqis atmosferos dabinZurebaze 
Sesrulebuli mravalwliuri dakvirvebebis monacemTa bazis statistikuri 
damuSavebis safuZvelze, gamoTvlilia naxSirJangis, azotis orJangi-sa da 
atmosferuli mtvris koncentraciebis saSualo Tviuri mniSvnelobebi, maTi saSualo 
kvadratuli gadaxrebi da variaciis koeficientebi.  

    miRebuli monacemebis daxmarebiT,q da  Soris arsebuli kavSiris Sefaseba 
aris SesaZlebeli.  
    formula (6.5) - is daxmarebiT gaangariSebuli, variaciis koeficientebis 
Sefasebebma gviCvena (cxr.6.2), rom maTi mniSvnelobebi SesamCnevad gansxvavdebian 
qimiuri nivTierebisa da dakvirvebis raionze damokidebulebiT.  

ase magaliTad, rogorc saanalizo cxrilis bolo svetis monacemebidan Cans, 
mTlianad sakvlevi qalaqebisTvis, saSualod, V-s mniSvnelobebi mtvris, 
naxSirJangisa da azotis orJangisTvis, Sesabamisad, 0,58; 0,44; 0,38 Seadgenen. amasTan, 
mocemuli minarevebisvis gaangariSebuli, gansaxilveli parametris saSualo 
sidideebi Tbilisi, rusTavi, quTaisisa da zestafonisTvis, Sesabamisad, 0,50; 0,46; 0,35 
da 0,55 utoldebian (cxr.6.2 – is bolo striqoni). 
 

cxrili 6.2. atmosferos zogierTi minarevis saSualo Tviuri koncentrciebis 
variaciis koeficientebis mniSvnelobebi 

  
minarevebi 

Qqalaqebi 
saSualo 

Tbilisi rusTavi quTaisi zestaf. 
mtveri    0,56    0,73    0,46    0,55  0,58 

CO    0,54    0,33    0,30    0,59  0,44 

NO2    0,40    0,33    0,30    0,50  0,36 
saS.     0,50    0,46    0,35    0,55 

 

        
    zemomotanili saSualebas gvaZlevs SevafasoT, mTlianad, sakvlev teritoriaze 
warmoebuli dakvirvebebis safuZvelze miRebuli calkeuli ingredientTa saSualo 
koncentraciebis mniSvnelobaTa saimedooba.  
    magaliTad, cxr.6.2-is bolo svetis monacemebi gvaZleven saSualebas vimsjeloT 
imis Taobaze, rom mtvris, naxSirJangis da azotis orJangis saSualo Tviuri 

koncentraciebis sidideebi, Sesabamisad, daaxloebiT  60, 45 da 40 % fardobiTi 
cdomilebebiT ganisazRvrebian. amasTan dadgenilia, rom cdomilebaTa es 
mniSvnelobebi saSualo wliuri koncentraciebis mimarTebiT mkveTrad mcirdebian 

da, saSualod, daaxloebiT maT 20% Seadgenen.  
    rogorc zemoT iyo aRniSnuli, atmosferos dabinZurebis Sesafaseblad 

aucilebelia minarevTa koncentraciebis maqsimaluri mniSvnelobebis - qmax codna. 
rig Se-mTxvevaSi, meToduri cdomilebisa Tu sxva mizezebis gamo, es parametri 
arasworad ganisazRvreba, rac minarevTa saSualo da fonuri koncentraciebisa da 
rigi sxva parametris mniSvnelobis mcdar gansazRvras ganapirobebs, ris Sedegadac 
atmosferos dabinZurebis donis araadekvaturi Sefaseba warmoebs. 
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    aRniSnuli amocanis gadaWra mocemuli sizustiT SesaZlebelia, zemoganxiluli 

statistikuri gaangariSebebis Sedegad miRebuli,q-sa da -s mniSvnelobebiT.  
    ase magaliTad, statistikuri analizis Teoriidan gamomdinare, albaToba imisa, 

rom calkeuli dakvirvebaTa rigis maqsimaluri mniSvneloba - qmax mdebareobs ͞q   - 

s  intervalSi 68%-s udris. amasTan albaToba imisa, rom qmax–s toliq+, iqneba 
gadametebuli, simetriis gaTvaliswinebiT, 16%-s Seadgens. xolo, Tu miviRebT, rom  

qmax-is mniSvnelobaq2 farglebSi mdebareobs, am varaudis albaToba 95%-is Se-

adgens. amasTan, simetriis gaTvaliswinebiT,q+2 toli, qmax -is gadametebis 
albaToba mxolod 2,5% Seadgens. maSasadame, SeiZleba davaskvnaT, rom praqtikuli 

mosazrebebidan gamomdinare, qmax mniSvnelobis maRali saimedoobiT Sesafaseblad 
yvelaze misaRebi pirobaa: 
 

                                            qmax q + 2     ,           (6.6) 
 

    zemomotanili daskvnebi Semowmebulia damoukidebeli empiriuli masalis 
maTematikuri damuSavebis gziT da farTod gamoiyeneba bunebrivi garemos 
dabinZurebis eko-logiuri monitoringis saqmeSi.   

 
                6.3.3. sainformacio masalis araerTgvarovnobis  
                                gamoricxvis xerxi 
    garemos ekologiuri mdgomareobis Sesaxeb didi rao-denobis mravalsaxovani 
sawyisi informaciis arsebobam samrewvelo centrebsa da qalaqebSi, am mdgomareobis 
swori Sefasebis mwvave moTxovna gamoiwvia.   
    praqtika gvarwmunebs, rom es Sefasebebi unda Seicav-dnen sxvadasxva periodisa 
da sivrculi masStabebis gasa-SualoebiT miRebul informacias mavne minarevTa 
koncentraciebis sivrcul-droiTi ganawilebisa da maTi cvlilebebis Sesaxeb. magram 
am sakiTxis gadaWra dakavSirebu-lia rig mniSvnelovan siZnelesTan.  
    erT-erTi maTgani ganpirobebulia imiT, rom, rogorc zemoT avRniSneT, bunebriv 
sivrceSi mimdinare minarevTa gadatana da turbulenturi difuziis procesebi, maT 
araTanabar ganawilebas uwyoben xels.  
    garda amisa, samrewvelo raionebis teritoriaze meteorologiuri pirobebis 
gauTvaliswineblad ganlagebul mavne nivTierebaTa wyaroebidan, xSirad, 
teqnologiuri  procesebis rRvevisa, Tu sxva mizezebis gamo, gamoyofili 
nivTierebaTa raodenoba SesamCnevad icvleba.  
    minarevTa koncentraciebis ganawileba garemoSi maTi fizikur-qimiur 
Tvisebebzec bevrad aris damokidebuli.    
    magaliTad, danarCen yvela sxva Tanabar pirobebSi,  naxSirJangis 
koncentraciebis mniSvnelobebi atmosferoSi, ZiriTadad, miwispira fenaSi mimdinare, 
haeris masebis gadatanisa da turbulenturi Serevis procesebiT regulirdeba. 
atmosferuli mtvris koncentraciis sidideebi, igive pirobebSi, garda aRniSnulisa, 
gravitaciuli daleqviT, xolo gogirdovani airis – JangviT da sxva SenaerTebSi 
transformaciiT regulirdebian. amasTan, gogirdovani airis sxva SenaerTebSi 
gadasvlis siCqare mniSvnelovanwilad mzis radiaciis intensiobaze, azotis 
Jangeulebisa da ozonis arsebobaze da haeris tenianobaze aris damokidebuli. ze-
moaRniSnulis gamo samrewvelo raionis calkeul punqtebze da drois sxvadasxva 
monakveTebSi minarevTa koncentraciebis velis ganawilebaSi SeiZleba mniSvnelovani 
gadaxrebi iqnes aRricxuli. amasTan, atmosferos minarevebi xasiaTdebian 
koncentraciebis farTo diapazoniT: dawyebuli mikrogramis nawilebidan – aTeul 
miligramamde haeris 1m3 moculobaSi, rac xSirad maTi gansazRvris cdomilebebis 
gazrdis mizezi xdeba.  
    dakvirvebaTa masalis interpretaciisa da atmosferuli haeris ekologiuri 
mdgomareobis Sefasebis gasaadvileblad da zemoganxiluli pirobebiT warmoqmnili 
monacemTa araerTgvarovnebis aRmofxvris mizniT, iqna Semotanili atmosferos, 
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mocemuli nivTierebiT - Ki da ramodenime nivTierebiT saSualo jamuri (saerTo) - K, 
dabinZurebis maCveneblebis cnebebi.  
    maTi saangariSo formulebis gamosaxulebebia: 
 

                           
ix

i
i

q

q
K =          ,                    (6.7) 

                            

                            
n

K
K

i
=      ,                   (6.8) 

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.    
    rogorc praqtikam aCvena, ganxiluli normirebis meTodi monacemTa 
araerTgvarovnebis gamoricxvisa da maTi jamuri zemoqmedebis Sedegad miRebuli 
ekologiuri mdgomareobis (datvirTvis) Sefasebis saukeTeso saSualebas iZleva. 
 
                6.4. minarevTa sivrcul-droiTi ganawilebis Sefasebis  
                                 praqtikuli sakiTxebi 
    atmosferos dabinZurebis kontrolis qselSi dakvirvebebi, umTavresad, 
atmosferos ZiriTadi minarevebis, maT Soris: - atmosferuli mtvris, naxSirJangis, 
gogirdisa da azotis orJangis koncentraciebze warmoebs. garda amisa, haerSi 
metaluri mikrominarevebis koncentraciebi da regi-onebidan miRebuli atmosferuli 
naleqebis sinjebSi mineralizaciis maxasiaTebeli parametrebis sidideebi izomeba.  
    qvemoT motanilia dakvirvebaTa masalebis safuZvelze Catarebuli kvlevaTa 
Sedegebi, romlebSic saqarTvelos intensiuri anTropogenuri zemoqmedebis raionSi 
atmosferos minarevTa sivrcul - droiTi ganawilebis ekologiuri monitoringis 
praqtikuli da Teoriuli sakiTxebia damuSavebuli. isini, lokalursa da regionul 
masStabebSi, minarevTa teritoriul ganawilebas, maT moklevadian da grZelvadian 
(dReRamur, Tviur, sezonur, wliursa da xuTwlian ciklur) svlebs asaxaven. 
                   

     6.4.1. msxvil qalaqebSi atmosferos minarevTa sivrcul-droiTi  
                           ganawilebis Taviseburebani  
    dakvirvebebi haeris dabinZurebaze qalaqebSi warmoebs punqtze, romlebic 
qalaqis sxvadasxva raionSia ganlagebuli, umTavresad, atmosferoSi samrewvelo ga-
monabolqvTa ZiriTadi gadatanis mimarTulebis gaTvaliswinebiT.  
    magaliTad, sakvlevi qalaqis (nax.6.2) CrdiloeT ganapiras, mdinaris marcxena 
napirze, ganlagebulia atmosferos dabinZurebaze dakvirvebis saguSago (dds) N1.  
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          nax.6.3. sakvlev raionSi qaris mimarTulebebis  
      ganmeoradobisa da dds-ebis ganlagebis sqema (O - dds-i) 
 
   saguSago punqtebi 2 da 3, qalaqis centridan, daaxloebiT, dasavleTiT, mdinaris 
marjvena napirze, dasaxlebis masivebSi mdebareoben. danarCeni 4 - 8 saguSagoebi, 
mdinaris marcxena napirze, qalaqis Crdilo - dasavleTis ganapiridan misi samxreT - 
aRmosavleTis sazRvramde mdebare, dasaxlebul raionebs moicaven. 
    zemoaRniSnulis sailustraciod nax.6.2 - ze sqematurad datanilia dds - ebis 
ganlageba da, qalaqis ZiriTad meteosadgurze sakvlevi periodis dakvirvebaTa 
masalis damuSavebis Sedegad  miRebuli, qaris mimarTulebaTa saSualo 
mravalwliuri ganmeoradobis diagrama, procentebSi (qarTa vardi).  
    sakvlevi raionis atmosferuli auzis dabinZurebis Sefasebebi, formula (6.7) 
daxmarebiT gaangariSebuli, dabinZurebis maCveneblebis daxmarebiT (cxr. 6.3), saSu-
alebas gvaZleven vimsjeloT haeris ekologiur mdgomareobaze, rogorc mTlianad 
qalaqSi, ise mis calkeul raionSi.  
    ase, magaliTad, rogorc gansaxilveli cxrilidan Cans damabinZurebeli 
nivTierebaTa koncentraciebis ganawileba qalaqis teritoriaze araTanabaria da 
mniSvnelovnad aris damokidebuli gabatonebuli qaris mimarTulebasa da 
ganmeoradobaze. 

qalaqis sahaero auzis saerTo ekologiuri mdgomareobis Sefasebebi, 
TvalsaCinoebis mimarTebiT, minarevTa jamuri dabinZurebis maCveneblis svlis 
analizis gziT bevradaa xelsayreli.                                              

    magaliTad, zemoaRniSnuli ufro naTlad nax.6.3-ze aris gamosaxuli. am 
naxazze, formula (6,8) daxmarebiT gamoTvlili, atmosferos dabinZurebis saSualo 
mravalwliuri jamuri maCveneblis - K-s mniSvnelobis cvalebadoba qalaqis 
calkeuli raionis mixedviT aris mocemuli.   
cxrili 6.3. sakvlevi raionis atmosferul auzSi haeris dabinZurebis maCveneblebis 

ganawileba 
                
minarevebi 

sinjis aRebis punqtebi 
1 2 3 4 5 6 7 8 

mtveri 0,75 0,5 0,75 1,25 1,25 1,25 0,75 1,25 

       CO 0,4 0,6 0,8 0,6 1,2 1,4 1,2 1,2 

       SO2 0,82 0,91 1,0 1,0 1,09 1,09 1,09 1,09 

       NO2 0,67 1,0 0,83 1,0 1,0 1,0 1,17 1,17 
 

                     
nax.6.4. sakvlev raionSi atmosferos dabinZurebis jamuri maCveneblis sivrciTi 

ganawileba 
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    rogorc am naxazidan Cans, minarevTa gadatanis gabatonebuli, kerZod, Crdilo - 
Crdilo - dasavleTis mimaTulebis qarebis gaswvriv mdebare (nax.6.2), qalaqis raio-
nebSi atmosferos dabinZureba TiTqmis erTnairad maRali donisaa (5 - 8 dds-ebi).  
    atmosferos intensiuri dabinZurebis Sedegad, am raionebSi mavne nivTierebaTa 
maRali koncentraciebis farTo velis Seqmnas aqvs adgili. 
    nax. 6.2 – sa da nax. 6.3 –is Sepirispireba gviCvenebs, rom saguSago 1-ze 
daregistrirebuli minarevTa SedarebiT dabali donis koncentraciebi, rogorc Cans, 
am punqtis gabatonebuli CrdiloeTis mimarTulebis qaris qarpira mxares 
mdebareobiT aris ganpirobebuli, rac am teritoriaze atmosferos minarevTa 
gafantvas da haeris ganiavebas uwyobs xels. gamonabolqvebis Semcveli haeris masebi 
me 2-re da  me 3-e saguSagoebis punqtebSi mosaxvedrad, gabatonebuli qarebis 
zemoqmedebiT, mdinaris gavleniT datenianebuli haeris masebis mimdebare wylis 
zedapirze gadaitanebian. 
    aseT SemTxvevaSi adgili aqvs, rogorc wylis zedapiris, ise mdinaris nislis 
wveTebis mier atmosferos minarevTa STanTqmis process, ris Sedegad haeri 
mniSvnelovnad sufTavdeba. cxadia, am efeqts unda mivaweroT is faqti, rom 
gansaxilveli raionebis sahaero auzis sisufTave SesamCnevad ukeTes 
mdgomareobaSia, vidre CrdiloeTiT mimdebare, mezobeli (me 4-e da me 5-e punqtebi) 
raionebisa.     
    garda amisa, saanalizo naxazebi saSualebas gvaZleven vimsjeloT, gabatonebuli 
qarebis gavleniT, qalaqis teri-toriaze minarevTa sivrcul ganawilebaze. ase 
magaliTad, kargad Cans, rom mocemuli qalaqis gabatonebuli qaris qarpira, Crdilo 
- dasavleTis periferiis, misi centrisa da qarzurga, samxreT - aRmosavleTis 
sazRvris gaswvriv dabinZurebis saSualo jamuri maCveneblis TiTqmis permanentuli 
mateba aRiniSneba.  
    amrigad, zemomotanilidan SegviZlia davaskvnaT, rom, atmosferos auzis 
ekologiuri mdgomareobis gaTvaliswinebiT, mosaxleobisaTvis diskomfortulad 
qalaqis centraluri da misi samxreT - aRmosavleTiT mdebare raionebi unda 
CaiTvalos. 
    bunebrivi garemos ekologiuri mdgomareobis ganxilvi - sas, minarevTa 
koncentraciebis drois mixedviT cvlilebaTa Sefasebebs didi mniSvneloba eniWeba. 
amasTan, gasaSualoebis periodze damokidebulebiT, koncentraciebis   dRe - Ramur, 
Tviur, wliursa da mravalwliur svlebs asxvaveben.  
    jamuri dabinZurebis maCveneblebis Sefasebis saSualebiT Sesrulebuli, 
saqarTvelos msxvili qalaqis atmosferos damabinZurebel minarevTa 
koncentraciebis dRe - Ramuri svlis analizi gviCvenebs (nax.6.4.), rom minarevTa 
minimaluri koncentraciebi dilis saaTebSi (07 s-Ti) daikvirvebian, xolo Semdeg 
periodSi maTi mniSvnelobebi matuloben da maqsimalur sidideebs, ZiriTadad, 13 - 15 
saaTebis periodSi aRweven.  
 
 
 
 
 
 
 
   
 
 
 
 
      nax. 6.5. atmosferos dabinZurebis droiTi ganawileba msxvili  
              qalaqis sahaero auzSi 
 
    garda amisa, unda aRiniSnos, rom dRis pirvel naxevarSi, 5 - 6 saaTis 
ganmavlobaSi, rogorc es nax. 6.4 -zea naCvenebi, is swrafad, daaxloebiT 30%-iT, 
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matulobs. misi Semcireba ki, dRis meore naxevrisa da Ramis periodSi gacilebiT 
nel tempSi, daaxloebiT 16 - 18 saaTis ganmavlobaSi mimdinareobs. 
    atmosferos dabinZurebis mravalwliuri saSualo Tviuri dabinZurebis wliuri 
svlis ganawilebis analizi gviCvenebs, rom weliwadis dasawyisSi permanentulad 
matulobs da, aRwevs ra maqsimums aprilSi, Semdeg aseve mkafio klebas ganicdis, 
minimumiT agvistos TveSi. misi sidideebi Tbil periodSi SedarebiT maRalia, vidre 
civSi. amasTan, wliur svlaSi mkafiod aRiniSneba weliwadis gardamavali 
periodebis - gazafxulisa da Semodgomis maqsimumebi. 
 
       6.4.2. avtotransportis gamonabolqvebSi tyviisa da naxSirJangis   
                 koncentraciebis ganawilebis Taviseburebani         
    atmosferul haerSi liTonuri mikrominarevebis koncentraciebisa da 
ganawilebis dadgenas maRali mecnieruli da praqtikuli mniSvneloba gaaCnia. am 
parametrebze dayrdnobiT atmosferosa da dedamiwis zedapiris qimiuri Semcvelobis 
cvlilebebis dadgena da prognozireba aris SesaZleblobebi.  
    metaluri elementebidan gansakuTrebuli interesi tyviis minarevTa mimarT 
aRiniSneba, rac misi toqsikurobiTa  da qalaqis sahaero auzSi am elementis ZiriT-
ad wyarod avtotransportis gamonabolqvebis miCneviTaa gamowveuli. amasTan, am 
saxis mavne nivTierebaTa gamonabolqvebi myisve biosferos aqtiur zonaSi xvdebian, 
riTac did higienur safrTxes uqmnian qalaqis mosaxleobas. xolo, haeris nakadiT 
maTi Sor manZilze gadatanisas, miwaze daleqviT niadagis zeda fenis negatiur 
cvlilebebs iwveven. es ki sasoflo-sameurneo savargulebis noyierebis gauaresebasa 
da gaudabnoebis procesebs  uwyobs xels.     
    avtotransportSi tetraeTiltyviis Semcveli benzinis gamoyeneba tyviis 
minarevebiT qalaqebis sahero auzis dabinZurebis ZiriTad wyarod aris miCneuli.  
    aRniSnulis gaTvaliswinebiT, cxadia, rom tyviis koncentraciebis ganawileba 
qalaqis haerSi mWidro kavSirSia avtotransportis moZraobis intensiurobasTan.  
    garda amisa, atmosferoSi mavne nivTierebaTa gamonabolqvebis stacionaluri da 
moZravi wyaroebis inventarizaciis masalis analizidan vrwmundebiT, rom 
saqarTveloSi naxSirJangis emisiebis 80% - ze meti avtotransportis xarjze modis, 
rac saSualebas gvaZlevs qalaqSi naxSirJangis koncentraciebiT avtotransportis 
moZraobis intensiurobaze vimsjeloT.  
    magram naxSirJangisa da tyviis gamonabolqvebis koncentraciebi, arian ra 
avtotransportis moZraobis intensiobis funqciebi, araadekvatur damokidebulebaSi 
imyofebian masTan. magaliTad, Tu naxSirJangis gamonabolqvTa raodenoba 
ukuproporciul damokidebulebaSia manqanis moZraobis siCqaresTan, tyviis emisiebis 
koncentraciebi misi pirdapir proporciulia.  
    zemoaRniSnulis praqtikuli mniSvneloba mdgomareobs imaSi, rom aqedan naTlad 
ikveTeba, rom avtotransportis moZraobis siCqaris matebasTan - tyviis minarevis 
emisiebis koncentraciebi matuloben, xolo naxSirJangisa ki, klebuloben. dabali 
siCqareebis pirobebSi ki, piriqiT, naxSirJangis koncentraciebi matuloben, xolo 
tyviisa ki, klebuloben. 
    aRniSnuli efeqtebis maTematikur aRsawerad umcires kvadratTa Teoriis 
gamoyeneba aRmoCnda yvelaze ukeTesi,  ris safuZvelzec qvemoT mocemuli 
gantolebeba iqna miRebuli:  

 

qPb = 1,05 - 0,1qCO      ,          (6.9) 

 
    garda zemoaRniSnulisa, mocemuli formulis daxmarebiT, pirvel miaxloebaSi, 
praqtikuli TvalsazrisiT damakmayofilebeli sizustiT, sakvlev qalaqSi 
naxSirJangis koncentraciebis monacemebiT, tyviis mikrominarevebis koncentraciebis 
saSualo mniSvnelobis gaangariSeba aris SesaZlebeli.  
    ganxiluli kavSirebis gamoyeneba, atmosferuli haeris miwispira fenis tyviis 
minarevebiT dabinZurebis Sesaxeb, praqtikaSi misaRebi sizustiT, saWiro informaciis 
miRebas uwyobs xels.              
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                        6.5. mTiani regionis eko - meteorologiuri aspeqtebi 
   msxvili samrewvelo qalaqebis atmosferul haerSi minarevebis ganawileba da ga-
datana Sor manZilze atmosferos miwispira da sasazRvro fenis mdgomareobis dama-
xasiaTebel meteorologiur parametrTakompleqsTan aris mWidro kavSirSi. 
    am parametrebis Seswavla da Sefaseba haerSi mavne nivTierebaTa dagrovebisa an 
gafantvis pirobebis Sesaxeb rigi daskvnebis gakeTebis SesaZleblobas qmnis.  
    amasTan, Seiswavleba miwispira haeris dabinZurebis damokidebuleba: qaris  siCqa-
resa da mimarTulebaze dedamiwidan sxvadasxva simaRleebze - 2km-mde, miwispira haer-
is temperaturasa da temperaturis gradientebze atmosferos 0-0,5 da 0-0,75 km sisqis 
fenebSi, miwispira da aweul inversiebze, naleqebze, Rrublianobasa da nislebze, 
fardobiT tenianobasa da sx.  
    aRniSnuli meteoparametrebis cvalebadobaze da sahaero auzis dabinZurebaze 
erToblivi dakvirvebaTa masalebis statistikuri damuSaveba, meteoelementebis kri-
tikul mniSvnelobaTa gamovlenis saSualebas iZleva. am ukanaskneliT ki, atmosfe-
rul haerSi mavne nivTierebaTa dagrovebisa da gafantvis vertikaluri  Serevisa da 
horizontaluri gadatanis pirobebi xasiaTdeba. cxadia, rom sakvlev qalaqSi atmos-
feros dabinZurebis xelSemwyob meteorlogiur pirobaTa SedarebiT didi xangrZli-
voba da xSiri ganmeorebadoba, ufro maRali xarisxis sahaero auzis dabinZurebas 
iwvevs, vidre, sxva, iseTi qalaqis sahaero auzisa, sadac, igive raodenobis gamona-
bolqvebTa pirobebSi, aRniSnul meteopirobaTa ufro mcire mniSvnelobebi daikvirve-
ba. 
    zemoaRniSnulidan gamomdinare, TviToeuli samrewvelo qalaqisaTvis aseTi mete-
orologiuri pirobebis gamovlena da dazusteba mniSvnelovan amocanas    warmoad-
gens, romelsac maRali mecnieruli da praqtikuli Rirebuleba gaaCnia. 
    amis gamo ar sustdeba mecnierTa yuradReba gansaxilveli problemis mimarT da 
igi sul ufro farTo xasiaTs Rebulobs. 
    miuxedavad imisa, rom atmosferos dabinZurebis matebis xelSemwyobi meteorol-
ogiuri pirobebi (saSiSi meteopirobebi) mezomasStabSi TiTqmis erTgvarovania, isini 
sxvadasxva samrewvelo raionsa da qalaqSi SeiZleba mniSvnelovnad gansxvavdebod-
nen.Aamrigad, atmosferos dabinZurebis sididesa da meteoparametrebs Soris kavSire-
bis dadgenisadmi miZRvnil kvlevebSi aucilebeli aRmoCnda haeris cirkulaciis pi-
robebisa da sakvlevi raionis fizikur -geografiul TaviseburebaTa gaTvaliswineba. 
amasTan, agreTve, mniSvnelovani aRmoCnda sxva qalaqebidan, samrewvelo raionebidan 
da qveynebidanac ki, atmosferoSi mavne nivTierebaTa gamonabolqvebis SesaZlo gada-
tanisa da maTi maqsimaluri koncentraciebis warmoqmnis pirobebis xelSemwyobi, zo-
gierTi saSiSi qarebis arsebobis gaTvaliswineba. aRniSnuli qarebis siZliere da mi-
marTuleba damokidebulia gamonabolqvTa wyaroebis tipze da qalaqis sacxovrebeli 
masivebis mimarT maT ganlagebaze. 
    gansaxilveli sakiTxis kvlevisas saqarTvelos pirobebSi unda aRvniSnoT, rom, 
rogorc cnobilia, qveynis fizikur-geografiuli Taviseburebani, misi rTuli,  Zli-
er daserili reliefi mniSvnelovnad gardaqmnian atmosferos zogadi cirkulaciis 
maxasiaTeblebs. amis gamo aq rigi, erTmaneTisagan mkveTrad gansxvavebuli klimatu-
ri raionebi gamoiyofa. eWvs ar iwvevs, rom es garemoeba  mniSvnelovan gavlenas ax-
dens atmosferul haerSi minarev nivTierebaTa dagrovebis xelSemwyob meteorologi-
uri pirobebis xasiaTze da maT ganawilebaze sakvlevi regionis sivrceSi.  
    amasTan, didi mniSvneloba aqvs, agreTve, samrewvelo obieqtebis teritoriuli 
ganawilebis xasiaTsac.      
    ukanasknel sakiTxTan dakavSirebiT, dadgenilia, rom atmosferos ZiriTadi  
damabinZurebeli wyaroebis ganlagebis principisa da minarevTa koncentraciebis ve-
lebis ganawilebis mixedviT, saqarTvelos samrewvelo qalaqebi or jgufad daiyofi-
an:  

- 1. qalaqebi, romlebSic samrewvelo sawarmoebi, ZiriTadad, maT erT nawilSia 
ganlagebuli (zestafoni, rusTavi);  

- 2. qalaqebi - atmosferoSi minarevTa gafantvis xelSemwyobi meteorologiuri 
faqtorebis gauTvaliswineblad, maT mTel teritoriaze mimofantuli samrew-
velo obieqtebiT (Tbilisi, quTaisi, baTumi).  



54 
 

    pirveli tipis qalaqebSi, samrewvelo gamonabolqvTa gadatanis gabatonebuli mi-
marTulebis mixedviT, dabinZurebas, umTavresad, mxolod calkeuli raionebi  ganic-
dian. amis gamo, maT sacxovrebel masivebSi haeris maRali donis dabinZurebis ganme-
oradoba arc Tu ise xSiria.  
    meore tipis qalaqebSi ki, samrewvelo obieqtebis ugegmo  ganlageba maT mTel 
teritoriaze dabinZurebuli haeris saerTo fonis Seqmnas ganapirobebs. aseT Sem-
TxvevaSi, haeris masebis gadatanisas TiTqmis nebismieri mimarTulebiT, isini rigi 
gamonabolqvTa wyaros gavlenis qveS imyofebian. amis gamo, aq mcxovrebni atmosfe-
ros minarevTa maRali koncentraciebis zemoqmedebas SedarebiT ufro xSirad ganic-
dian.  
    cnobilia, rom qalaqis teritoria rTul obieqts warmoadgens da mis sahaero 
auzSi minarevTa sivrcul-droiTi ganawilebis Sesaswavlad aucilebelia     sxva-
dasxvagvari mravalricxovani masalis floba. 
    saqarTvelos pirobebSi aRniSnuli sakiTxis gadawyveta kidev ufro rTuldeba 
imiTac, rom aq qalaqebi, ZiriTadad, Zlier daseril mdinareTa xeobebSi arian gan-
lagebulni. am qalaqebis garemomcveli mTebis ferdobebs sxvadasxva orientacia da 
simaRlis maCveneblebi gaaCniaT, rac TiToeul maTganSi Tavisebur gavlenas axdens 
minarevTa koncentraciebis velis formirebaze. magaliTad, Tbilisis centraluri 
nawili, sami mxridan mTebiT Semofarglul, farTo qvabulSi mdebareobs, rac mniS-
vnelovnad uSlis xels mis ganiavebas. es garemoeba ki, karg pirobebs qmnis haeris 
uZraobisa da temperaturuli inversiebis warmoqmnisaTvis, rac didad uwyobs xels 
haeris lokaluri dabinZurebis kerebis formirebas, romlebic, umTavresad, weliwa-
dis civ periodSi, Ramisa da dilis saaTebSi aRniSnebian. amis Sedegad qalaqis cen-
traluri nawili haeris maRali  dabinZurebiT xasiaTdeba.    
   amrigad, miRebuli Sedegebi mkafiod metyveleben imaze, rom samrewvelo raionebis 
sahaero auzSi atmosferos minarevebis sivrcul-droiTi ganawileba mWidrodaa da-
kavSirebuli meteorologiuri elementebis cvalebadobaze haeris  miwispira fenaSi. 
    atmosferos dabinZurebis monitoringis erT-erT mniSvnelovan amocanas, meteor-
ologiur faqtorebze damokidebulebiT, atmosferos minarevTa Sor manZilze gada-
tanis Seswavla warmoadgens. amasTan dakavSirebiT ganixileba am sakiTxis sami aspeq-
ti, maT Soris:  

1. minarevTa gadatana lokalur masStabebSi, romelic iTvaliswinebs maT     
gadatanas samrewvelo raionis sazRvrebSi;  

2. regionuli gadatana - erTi regionis farglebSi, aseul kilometrebze      
minarevTa gadatana;  

3. makromasStaburi, transsasazRvro gadatana, romelic saxelmwifoebisa da 
kontinentebis masStabebSi iTvaliswinebs minarevTa gadatanas. 
   amasTan, aRsaniSnavia, rom atmosferos regionuli dabinZurebis procesebi loka-
lur aspeqtebsac Seicavs. msxvili samrewvelo sawarmoTa gamonabolqvebis wyaroeb-
idan sxvadasxva manZilze mtvris minarevTa koncentraciebis meteorologiur faqto-
rebze damokidebulebiT ganawilebis Seswavlam gamoavlina, rom susti qarebis piro-
bebSi (siCqareebiT 1-3 m/wm-mde), am minarevis maqsimaluri koncentraciebi maTi wyaro-
dan 0,5km manZilze aRiniSneba.  
    qaris siZlieris matebasTan 3-5 m/wm intervalebSi, gansaxilveli minarevis 
koncentraciebis maqsimaluri sidideebi SedarebiT ufro Sor manZilebze - 
2,5km-is daSorebiT - daikvirveba. amasTan, aRsaniSnavia, rom miRebul Sedegebs 
sakmaod mniSvnelovani praqtikuli Rirebuleba gaaCnia, vinaidan misi gamoyene-
ba samrewvelo sawarmoTa sanitaruli damcavi zonebis 
 dadgenis sakiTxebis damuSavebas xels Seuwyobs.        
 
            6.6. atmosferos dabinZurebis prognozi mTiani regionis  
              intensiuri anTropogenuri zemoqmedebis raionebSi 
    atmosferuli haeris dabinZurebis Tavidan asacileblad, radikaluri zomebis 
SemuSavebasTan erTad, rac iTvaliswinebs rogorc unarCeno warmoebis Seqmnas da da-
nergvas, ise sufTa saxis sawvavis gamoyenebas, mniSvnelovani roli atmosferos da-
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binZurebis prognozirebas eniWeba. amasTan, haeris dabinZurebis maRali donis war-
moqmnis xelSemwyobi meteorologiuri pirobebisa da mavne nivTierebaTa sivrcul-
droiTi ganawilebis kanonzomierebis dadgena xdeba. 
    drouli da praqtikuli TvalsazrisiT sakmaod zusti prognozi, araxelsayreli 
meteopirobebis dros, samrewvelo sawarmos mier haerSi gamonabolqvTa raodenobis 
Sesamcirebel RonisZiebaTa gatarebis saSualebas   iZleva.    
    me-XX-e saukunis 70-ian wlebSi warmatebiT inergeboda, qarTvel mecnierTa   mo-
nawileobiT, SemuSavebuli atmosferos dabinZurebis prognozis meTodi. is atmosfe-
ros dabinZurebasa da meteorologiur elementebze standartuli   dakvirvebaTa ma-
salis statistikuri damuSavebis safuZvelzea Sesrulebulia,  
korelaciuri kavSirebis dadgenis gziT. amasTan, miRebulia, rom gamonabolqvTa ra-
odenoba da maTi wyaroebis ganlageba sakvlev raionSi ucvleli rCeba, rac  mocemu-
li prognozis SedarebiT mcire vadebSi (daaxloebiT 3-5 weli) gamoyenebas ganapiro-
bebs. 
    cxadia, rom samrewvelo sawarmos muSaobis intensiobis an misi teqnologiuri 
procesebis mniSvnelovani cvlilebebisa da avtotransportis ricxvis SesamCnev 
zrdasTan erTad, zemoaRniSnuli damokidebuleba gansaxilvel cvladebs Soris xe-
laxal gamokvlevebs moiTxovs.  
    aseTi saxis kvlevebi dafuZnebulia mravlobiTi wrfivi regresiis, gamosaxule-
bis garCevisa da Tanmimdevruli grafikuli regresiis meTodebis gamoyenebaze. 
    saanalizo monacemTa statistikuri damuSavebis meTodis SerCevisas unda  gvax-
sovdes, rom atmosferoSi mavne nivTierebaTa koncentraciebsa da meteorologiur 
parametrebs Soris damokidebuleba, ZiriTadad, arawrfiv xasiaTs atarebs. amitom 
gansaxilvel kvlevebSi wrfivi regresiis meTodis gamoyenebas, xSirad, mniSvnelovan 
cdomilebasTan mivyevarT da Tanmimdevruli grafikuli regresiis meTodis gamoyene-
ba ufro mizanSewonilad gvesaxeba. 
    aRniSnuli meTodebis Semowmebam, TbilisSi atmosferuli haeris dabinZurebis 
prognozebis SemuSavebisas, gviCvena, rom Tanmimdevruli grafikuli regresiis meTo-
dis gamarTleba 90% udris, xolo gamosaxulebis garCevis meTodisa ki, saSualod, 
daaxloebiT 80% Seadgens. 
    amaTgan ukeTesi gamarTlebis mqone meTodis gamoyenebiT, 1975 wels, pirvelad sa-
qarTveloSi, iqna SemuSavebuli da operatiul praqtikaSi danergili Tbilisis at-
mosferuli haeris ZiriTadi minarevebiT dabinZurebis prognozi.  
     am kvlevaSi prediqtandad, mTeli qalaqisaTvis gaangariSebuli, haeris dabinZu-
rebis maCvenebelia miRebuli. igi warmoadgens qalaqis punqtebze, mocemuli dRis 
dakvirvebaTa vadebze calkeuli minarevis gasaSualoebul koncentracias, sezonuri 
an wliuri svlis gavlenis gamosaricxavad, normirebuls sakvlev minarevis saSualo 
sezonur an wliur koncentraciaze. 
    aRniSnuli maCveneblis gaangariSeba Semdegi formulis daxmarebiT sruldeba: 
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sadac qi - i - ur dakvirvebis punqtze gansaxilveli minarevis mTeli dRis saSualo 
koncentraciaa, qis- am punqtze minarevis saSualo sezonuri an saSualo wliuri kon-
centraciaa, n - punqtebis ricxvia qalaqSi. 
    rogorc gamokvlevebma gamoavlina, aRniSnuli saxis integraluri maxasiaTeble-
bi gacilebiT naklebad ganicdian SemTxveviT cvalebadobas, vidre atmosferos da-
binZurebaze dakvirvebaTa calkeuli monacemebi. amasTan, isini sakmaod srulad asax-
aven gamonabolqvTa ZiriTadi wyaroebis wvlils atmosferos abinZurebaSi da metad 
mniSvnelovani meteorologiuri faqtorebiT ganisazRvrebian. am integraluri maxasi-
aTeblebis misaRebad sivrcul-droiTi gasaSualoebis gamoyeneba, garkveulwilad, 
SemTxveviTi procesebis filtraciis eqvivalenturi aRmoCnda.  
    gansaxilveli kvlevis procesSi qalaqis haeris dabinZurebis sami done iqna 
SerCeuli, maT Soris: - maRali – qn ≥1,3; saSualo - 1,3 > qn ≥ 0,8; dabali – qn < 0,8.  
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nax.6.6 -ze mocemulia, ZiriTadi minarevebisaTvis gaangariSebuli, Tbilisis 
atmosferuli haeris sxvadasxva donis dabinZurebis maCveneblis saSualo wliuri 
sidideebis ganmeorebadoba, procentebSi. 
 
 
 
 
 
         
 
 
 
 
 
 
 
   

        nax.6.6. sxvadasxva donis qn maCveneblis saSualo wliuri sididis 
ganmeorebadobis ganawileba 
 

    naxazidan Cans, rom sakvlev qalaqSi mtvris minareviT haeris dabinZurebis  
maRali mniSvnelobebi, airovan minarevebTan SedarebiT, 2-4 jer ufro xSirad 
daikvirveba da, daaxloebiT, TiTqmis 25% Seadgens. airovan nivTierebaTa       
koncentraciebis saSualo donis sidideebi, daaxloebiT, 85% Seadgenen.  
    maTi eqstremaluri mniSvnelobebi ki, romlebic saSualo donis mimarT,   
praqtikulad, simetriulad arian ganawilebuli, saSualod 8% utoldebian. 
    aRniSnul integralur maCvenebelTa da rig meteorologiur parametrs Soris 
statistikuri analizis meTodebis gamoyenebis Sedegad korelaciuri kavSirebi 
dgindeba. 
    winaswari analizis Sedegad, prediqtorebad miCneulia: flugerisa -V0 da 
dedamiwidan 500 m simaRleebze -V500 qaris mimarTuleba da siCqare; dedamiwidan 1,5 da 

500 m-is simaRleebze haeris temperaturaTa sxvaoba - T da qN -is saprognozo sididis 

wina dRis qN-1-is mniSvneloba. 
    ganxiluli meToduri midgoma sakvlev nivTierebaTa mier haeris dabinZurebis 
sxvadasxva donis prognozisaTvis gankuTvnil grafikebis miRebas uzrunvelyofs. 
magaliTad, 6.7 da 6.8 naxazebze, mocemulia, wlis civsa da Tbil periodebSi, 
Sesabamisad, naxSirJangis minareviT atmosferuli haeris dabinZurebis maCvenebelTa 
sidideebis damokidebuleba wyvil-wyvilad gaerTianebul oTx parametrze, maT 

Soris: V0; T da  qN-1; V500.      
           
     
 
 
 
 
 
 
 
 
 
 
                                               
               nax.6.7.  wlis civi periodisTvis CO minareviT atmosferos       
                       dabinZurebis maCveneblis saprognozo grafikebi. 
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                  nax.6.8. CO-s minareviT atmosferos dabinZurebis saprognozo       
                               grafikebi wlis Tbili periodisTvis. 
 
    rogorc dadginda, SerCeuli prediqtorebis daxmarebiT, praqtikuli        
miznebisaTvis sakmarisi sizustiT, Tbilisis haeris dabinZurebis donis asaxvis 
SesaZlebloba iqmneba. 
    garda amisa, prognozis mocemuli meTodis operatiuli gamocdis Sedegad misi 
sakmaod maRali, daaxloebiT 90%-is toli, gamarTleba iqna aRricxuli.    
 
 
 
     
     VII.  metaluri minarevebiT garemos dabinZurebis meqanizmisa da         

                xarisxis ekologiuri monitoringi    

 
                  7.1.  dedamiwis qvefenil zedapirze mosuli minarevebis  
                                  Sefasebis sakiTxebi                               
    garkveuli arealis farglebSi cocxal organizmTa raodenoba (biomasa) da gana-
wileba damokidebulia maTi arsebobisTvis aucilebel abiotur faqtorTa minimumze. 
magaliTad, sxvadasva liTonuri elementebi aqtiurad monawileoben bioqimiur pro-
cesebSi da maTi deficiti an siWarbe erTnairad uaryofiTad moqmedeben bunebriv ga-
remoze. amrigad, misi normaluri funqcionirebisTvis mZime liTonebs, mikroelemen-
tebsa da biomineralebs Soris garkveuli balansis dacvaa saWiro. 
    mZime liTonebisagan bunebriv garemosTvis gansakuTrebul saSiSroebas ver-
cxliswyali, dariSxani, tyvia, kadmiumi, nikeli, spilenZi da TuTia warmoadgenen. am 
elementebis Semcveli teqnogenuri narCenebis ganawileba garemoSi ganpirobebulia 
rigi faqtorebiT, romelTa Soris mniSvnelovani adgili meteorologiur pirobebs 
ukavia. maT ricxvSi daikvirveba iseTi movlenebi, romlebic xels uwyoben gamona-
bolqvebTan erTad am elementebis moxvedras atmosferoSi da aerozolebis, mtvris 
nawilakebis an wvimis wyalsa da TovlSi mZime liTonebis xsnadi SenaerTebis saxiT 
niadagis zedapirze daleqvas aregulireben. aqedan gamomdinare, mniSvnelovnad miiC-
neva anTropogenuri warmoSobis abioturi nivTierebaTa nakadebis biosferoSi Tanda-
TanobiTi SeRwevis grZelvadiani Sedegebis aRricxvis aucilebloba. aseTi nivTier-
ebebiT biosferos datvirTvis niSnebi naklebad aris TvalsaCino da zogjer zomier-
adac ki gamoiyureba. magram maTi uaryofiTi zemoqmedeba ufro grZelvadiani da 
globaluria Tavisi masStabebiT. amiT maT dedamiwis mTeli cocxali arsebebisaTvis 
moaqvT saSiSroeba ukiduresad ganusazRvreli SedegebiT. 
    miuxedavad imisa, rom Tavisi biomasiT kacobrioba, rogorc biologiuri saxeoba, 
planetis cocxal nivTierebaTa procentis meaTased nawils Seadgens, igi ramdenime 
aTasjer met narCenebs warmoqmnis, vidre Cveni planetis mTeli biosfero. amasTan, 
isini yovel 15 wlis ganmalobaSi orjeradi matebiT xasiaTdebian. am eqsponencial-
urad mzardi sayofacxovrebo da samrewvelo narCenebis nakadebis zemoqmedebis Sede-
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gad, istoriulad damyarebuli bunebrivi ciklebi da evoluciurad Camoyalibebuli 
sxvadasxva nivTierebaTa biogenuri dinebebi seriozul rRvevas ganicdian.  
    amis erT-erTi mniSvnelovani Sedegia gaudabnoebis xelSemwyobi pirobebis, maT 
Soris: sasoflo-sameurneo savargulebis degradaciis; teritoriebis hidrologiuri 
reJimis Secvlis; wyaldidobebisa da gvalvianobis perioduli ganmeoradobaTa Sesam-
Cnevi mateba. 
    saprognozo gaangariSebebi gviCveneben, rom samrewvelo da avtotransportis ga-
monabolqvTa arsebuli tendenciebis SenarCunebisas 2025 wlisTvis garemos dabinZu-
reba moimatebs: rkiniT - 2-jer; tyviiT – 10-jer; vercxliswyliT – 100-jer; dariS-
xniT – 250-jer. es da sxva ekologiuri xasiaTis monacemebi gviCveneben, rom pirvel-
yofil momxmareblurma damokidebulebam bunebriv garemosTan miiyvana biosfero uk-
iduresad saSiS zRvarTan, romlis iqiT misi Semdgomi ganviTareba SesaZlebelia 
mxolod gonivruli moqmedebis Sedegad.  
    amis magaliTia saqarTveloSi, kerZod kaxeTSi, dawyebuli me-18 saukunidan, tyeeb-
is gacxovelebuli mospobisa da me XX saukunis dasawyisidan garemoze teqnogenuri 
narCenebis zemoqmedebis Sedegad landSaftis mkveTri cvlileba, ramac gaudabnoebis 
pirobebis mqone raionis Camoyalibeba gamoiwvia. rogorc akademikosi T. daviTaia mi-
iCnevda, aRniSnuli raionebis Camoyalibebam kaxeTSi gamoiwvia iseTi saSiSi meteor-
ologiuri movlenebis gaaqtiureba, rogoricaa setyvianoba da gvalva. 

 amJamad mdgomareobis kontrolis qveS moqcevisa da prevenciuli zomebis Semu-
Savebis mizniT, pirvel rigSi, aucilebelia garemos abioturi faqtorebis ekologi-
uri monitoringis warmoeba. 
    cnobilia, rom atmosferuli naleqebis mineralizaciisa da liTonuri mikromina-
revebis Semcvelobis kvleviT, samrewvelo gamonabolqvebis makromasStabur, transsa-
sazRvro gadatanaze da atmosferuli haerisa da dedamiwis zedapiris dabinZurebaSi 
sakvlevi nivTierebaTa wvlilis Sefasebaze SeiZleba msjeloba.           

    msoflios rig qveyanaSi mravali proeqti sruldeba, romlebSic rogorc globa-
lur, ise regionul masStabebSi ZiriTadi ekologiuri problemebis kvleva mimdina-
reobs. am proeqtebSi prioritetul ekologiur problemebze rigi mniSvnelovani re-
agirebis strategiebis Sefasebebi xdeba. aseTebs mosaxleobis janmrTelobaze toqsi-
kuri metalebiT garemos dabinZurebis mavne gavlena unda mivakuTnoT.   
    aRniSnuli saxis damabinZureblebi zedapiruli da gruntis wylebTan erTad mig-
rireben, samrewvelo raionebidan haeris nakadebiT gadaitanebian da, bolos, gravita-
ciuli Zalebis moqmedebiT da wvimis wyliT Camorecxvis Sedegad, ileqebian dedami-
wis zedapirze da niadagSi grovdebian.  
    aqedan isini sasursaTo produqtebSi da adamianis organizmSi xvdebian, riTac 
rigi daavadebaTa inicirebis mizezad gvevlinebian.  
    aseTi ekologiuri problema mkafiod mTian regionebSi vlindeba, romlebic bu-
nebrivi garemos dabinZurebis mimarT mniSvnelovani sensitiurobiT xasiaTdebian. aR-
niSnuli, globaluri da regionuli efeqtebis garda, am raionebis SezRuduli far-
Tobis agraruli savargulebis samrewvelo sawarmoebebTan axlos mdebaroebT aris 
ganpirobebuli, ris Sedegad, aq moyvanili sasoflo-sameurneo produqciis mavne mina-
revebiT dabinZurebis didi albaTobis safrTxe warmoqmneba.  
    unda aRiniSnos, rom jandacvis msoflio organizaciis mier Semotanili, umTav-
resad higienuri TvalsazrisiT, bunebrivi garemos xarisxis standartuli maCveneb-
lebis erTeulebi, minarevTa woniTi raodenobis SefardebiT sakvlevi garemos mocu-
lobis erTeulTan, an sinjis wonis erTeulTan SefardebiT gamoisaxebian. magali-
Tad: - atmosferuli haerisTvis igi - mg/m - Si, wylebisa da atmosferuli naleqebis-
Tvis - mg/l - Si, niadagis sinjebisTvis ki, mg/kg - Si gamoisaxeba. 
    magram, Zalian xSirad, atmosferodan dedamiwis qvefenil zedapirze mavne mina-
revTa gravitaciuli daleqvis, an naleqebiT Camorecxvis Sedegad miRebuli, bunebri-
vi garemos teqnogenuri datvirTvis Sesaxeb cnobebi aris saWiro.  
    aseTi cnobebis miReba, umTavresad, samrewvelo raionebidan atmosferuli haeris 
nakadebiT teqnogenuri minarevebis farTomasStaburi gadatanebis Sedegad, agraruli 
raionebis bunebriv garemoze miyenebuli mavne zemoqmedebis Sesafaseblad aris auc-
ilebeli. garda amisa, isini atmosferuli minarevebis, maT Soris radioaqtiurebisa, 
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transsasazRvro gadatanebis negatiuri Sedegebis Sesafasebladac saWirod miiCnevi-
an.  
    aseT SemTxvevebSi saWiro informaciis misaRebad, sfecifikuri da Sromatevadi 
monitoringis Catareba aris aucilebeli, romelic atmosferodan dedamiwis qvefe-
nil zedapirze daleqili minarevebis sinjebis Segrovebisa da maTi Semdgomi damuSa-
vebis procesebTanaa dakavSirebuli. magram, xSirad aseTi monacemebi ar moipoveba, 
radganac maTi miReba ar Sedis mravali qveynis bunebrivi garemos ekologiuri moni-
toringis programaSi, rac rigi ekologiuri amocanis  
gadaWris saqmianobaSi dabrkolebas warmoqmnis.  
    aRniSnuli siZneleebis gadalaxvis mizniT, Semotanilia saangariSo formula, 
romelSic, sakvlev teritoriaze mosuli atmosferuli naleqebis raodenobis gaTva-
liswinebiT, qvefenili zedapiris erTeul farTobze Camorecxil sakvlev minarevTa 
woniT raodenobasa da naleqebSi am minarevTa koncentraciebis mniSvnelobebs Soris 
dgindeba kavSiri.                          
    aRniSnul formulas Semdegi saxe gaaCnia: 
                         M = qH kg/km wl      ,              (7.1) 
    sadac q, mg/l – naleqebis sinjebSi gaxsnili mineraluri nivTierebaTa, an mZime 
liTonebis xsnadi SenaerTebis koncentraciebis saSualo wliuri mniSvnelobaa,  H, 

mm – atmosferuli naleqebis saSuali mravalwliuri jamia, xolo M, kg/km wl – mo-
cemuli teritoriis qvefenili zedapiris erTeul farTobze mosuli sakvlev mina-
revTa wliuri raodenobaa.      
    cxr.7.1 – Si miRebuli formulis daxmarebiT saqarTvelos sxvadasxva raionSi de-
damiwis zedapirze mosuli mineralur nivTierebaTa gaangariSebuli saSualo mra-
valwliuri raodenobebia micemuli. 
 

cxrili 7.1. teqnogenuri warmoSobis mineraluri nivTierebaTa Camorecxili saSualo 
mravalwliuri raodenobebi 

punqtebi 
 nivTierebebi, (t/km2wl)    

SO4
2 - Cl - HCO3

- Na+ 
ionTa 
jami 

abasTumani 4.8 1.4 6.1 1.2 18.2 
gudauri 6.9 2.2 11.1 1.2 29.7 
Tbilisi 6.6 1.5 6.7 1.1 22.0 
 Caqvi 14.1 7.2 13.1 3.7 49.6 

  

    rogorc cxrilidan irkveva, saqarTvelos teritoriaze atmosferuli haeris 
nakadis saSualebiT Zalze didi raodenobis sxvadasxva mineraluri nivTiereba 
gadaitaneba da ileqeba miwis zedapirze.  
    amis dasturad, skandinaviis qveynebSi atmosferos dabinZurebis permanentuli 
matebiT stimulirebuli, samecniero kvlevebis Sedegebi SeiZleba moviyvanoT,   
romelTa Tanaxmad: am qveynebSi SO42- ionTa koncentraciebis matebas ukavSireben  
transsasazRvro gadatanebs. amasTan, am nivTierebis mosuli maqsimaluri raodenoba 
4 t/km2 wl Seadgenda. amis Sedegad, rogorc kvlevis avtorebi iuwyebian, naleqebTan 
erTad miiReba gogirdis SenaerTebis is raodenoba, romelic did zians ayenebs 
sakvlevi teritoriis qveynebis tyisa da Tevzis meurneobebs. garda amisa, litvasa da 
belarusSi sulfatebis Camorecxvis raodenobebi, romlebic 7 da 10 t/km2wl 
aRwevdnen, Sesabamisad, Zalze maRal mniSvnelobebad arian miCneulni.  
    ganxiluli monacemebis Tanaxmad: saqarTveloSi mosuli naleqebiT, 
atmosferodan mniSvnelovani ekologiuri zianis momtani, mineralur nivTierebaTa 
didi raodenoba Camoirecxeba, romelTa wyaro, transsasazRvro gadatanebis Sedegad, 
SesaZloa, mezobel qveynebSi unda veZeboT. zemoaRniSnulTan dakavSirebiT, 
atmosferuli naleqebis saxeobaze damokidebulebiT, minarevTa Camorecxvis 
efeqtianobis sakiTxi iwvevs mniSvnelovan interess. am sakiTxis gaSuqeba, cxr.7.2-Si 
motanili, sakvlev terito-riaze weliwadis Tbilsa da civ sezonebSi mosul 
naleqebSi saanalizo liTonuri minarevTa saSualo wliuri koncentraciebisa da, 
formula (7.1) daxmarebiT gaangariSebuli, atmosferodan qvefenil zedapirze 
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Camorecxili maTi saSualo wliuri woniTi sidideebis monacemTa Sefasebis 
safuZvelze aris SesaZlebeli.  
    cxr. 7.2-is naleqebis saxeobaTa N1 striqonebSi mocemulia, sakvlev punqtebze 
Segrovili wvimisa da Tovlis yovelTviuri jamuri naleqebis sinjebSi atomur -
absorbciuli meTodiT gansazRvruli, saanalizo minarevebis saSualo 
mravalwliuri koncentraciebis mniSvnelobebi. 
cxrili 7.2. atmosferul naleqebSi metaluri minarevTa koncentraciebi - (N1) da 
qvefenil zedapirze maTi Camorecxili raodenobebi - (N2) 

    rogorc gansaxilveli cxrilidan Cans, erTsa da imave punqtze aRebul sinjebSi 
liTonuri minarevebis koncentraciebi mkveTrad gansxvavdebian naleqTa saxeobis 
mixedviT. wvimis wyalSi maTi koncentraciebi saSualod, daaxloebiT,    1 - 2 rigiT 
metia, vidre Tovlis sinjebSi, rac atmosferos gasufTavebaSi wvimis naleqebis 
ufro met efeqturobaze metyvelebs. 
    miuxedavad higienuri TvalsazrisiT am monacemebis maRali mniSvnelobisa, maTi 
gamoyenebis areali SezRudulia, vinaidan ar Seicaven amomwurav informacias 
garemos dabinZurebis Sesaxeb. kerZod, isini ar Seicaven agrarul meurneobaSi, 
ekologiurad sufTa sasursaTo produqtebis misaRebad, Zalze saWiro informacias 
sakvlevi minarevebiT dedamiwis qvefenili zedapiris ekologiuri datvirTvis 
Sesaxeb. magram form. (7.1) - is daxmarebiT saWiro parametris gansazRvra 
SesaZlebeli xdeba.  
    gansaxilveli cxrilis N 2 striqonebSi mice-mulia, am formulis daxmarebiT 
gaangariSebuli, sakvlevi raionebis qvefenili zedapiris erTeul farTobze 
naleqebiT Camorecxili metaluri mina-revebis saSualo mravalwliuri raodenobebi  
woniT erTeulSi.  
    cxrilidan irkveva, rom am elementebis sakmaod didi raodenoba miwis wedapirze 
wvimian amindebSi ileqeba.     
 

   7.2.  niadagis fenebSi metaluri mikrominarevebis vertikaluri migracia  
    Ggaero-s bunebrivi garemos problemebis samecniero komitetis (SCOPE) reko-
mendaciebSi miTiTebulia, rom garemos ekologiuri monitoringi, sxva nivTierebaTa 
kritikul jgufebTan erTad – gansakuTrebuli saSiSroebis matarebel metalebis 
(Hg, As, Pb, Cd, Ni, Cu, Zn) mikrominarevebs unda moicavdes. am abioturi nivTierebaTa 
anTropogenuri warmoSobis nakadebis biosferoSi TandaTanobiTi SeRwevis grZelva-
diani Sedegebis aRricxvis aucilebloba mniSvnelovan amocanad aris miCneuli.   
    aseTi nivTierebebiT biosferos datvirTvis niSnebi naklebad aris TvalsaCino da 
zogjer zomieradac ki gamoiyureba. magram maTi uaryofiTi zemoqmedeba 
grZelvadiani da globaluria Tavisi masStabebiT. amiT maT dedamiwis mTeli 
cocxali arsebebisaTvis moaqvT saSiSroeba ukiduresad ganusazRvreli SedegebiT.    
    am elementebis SeRweva mcenareulobaSi da, Sesabamisad, adamianTa da cxovelTa 
organizmSi mniSvnelovnad aris damokidebuli niadagis profilebSi metalebis 
ganawilebis xasiaTze. maTi ionuri forma, organizmSi SeRwevis SemTxvevaSi kargad 
xsnadi marilebis saxiT, maT swraf rezorbcias ganapirobebs SeRwevis yvela 
gzebisTvis, maT Soris sasunTq gzebSi da kuW - nawlavis traqtSi. 
    mikroelementTa vertikaluri migracia niadagSi cvlis damabinZurebel 
nivTierebaTa ganawilebis xasiaTs, rac niadagis fenebSi metalebis SeRwevis 
cvlilebis erT - erTi mizezia. zemoaRniSnulidan gamomdinare naTelia, rom miwis 
horizontSi moxvedrili anTropogenuri warmoSobis metaluri minarevebis niadagis 
profilebSi ganawilebis dadgena, aqtualur sakiTxs unda warmoadgendes.   

punqti naleqis saxeoba 
mikroelementebi 
Cd Zn Cu Pb 

gurjaani 
wvima 

mg/l/kg/km2wl 

0.61 488 0.75/600 0.70/500 0.94/752 
Tovli 0.08/64 0.05/40 0.02/16 0.04/32 

sagarejo 
wvima 0.31/248 0.75/600 0.75/600 0.47/376 
Tovli 0.002/2,0 0.004/3,0 0.03/24 0.05/40 
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    am sakiTxis gaSuqeba, qvemoT motanili, specialuri ekologiuri monitoringis 
Sedegad miRebuli monacemebis daxmarebiT aris SesaZlebeli. 
    zemoaRniSnulis mizniT, adre gazafxulze garkveuli raodenobis tyviisa da 
vercxliswylis sulfatis marilebis (PbSO4 da HgSO4) miwis nakveTSi Setanidan eqvsi 
Tvis Semdeg, nakveTis sxvadasxva siRrmeebidan (0–10; 10–20; 20–30; 30–40 sm) niadagis 
sinjebi iqna aRebuli.   
    sinjebis analizi niadagis fenebSi tyviisa da vercxliswylis Semcvelobaze 
atomur - absorbciuli meTodis daxmarebiT sruldeboda (cxr.7.3). amasTan, 
gansazrvris saSualo standartuli cdomiloba 5%-s ar aRemateboda. 
 

cxrili 7.3. tyviisa da vercxliswylis ganawileba niadagis fenebSi 
miwis fenis 
siRrme (sm) 

    mikroelementebi, %    

    tyvia vercxliswyali  

0–10 74,4 57,2 

10–20 18,2 20,5 

20–30 3,4 13,7 

30–40 3,4 8,6 
    

rogorc cxr.7.3 – dan irkveva, eqvsi Tvis ganmavlobaSi (marti–agvisto) tyviisa da 
vercxliswylis udidesi nawili 74% da 57%, Sesabamisad,  0–10 sm fenaSi darCa, 20 sm 
siRrmemde – Pb 18% - ma da Hg 21% - ma SeaRwia, toqsikantebis 3,4% da 8,6% 30–40 sm 
miwis fenamde moaxdina migrireba. yvelaze saukeTeso pirobebSi, tyviis 1,5% da 
vercxliswylis, daaxloebiT, ara umetes 9%–sa gamoitaneba niadagis zedapiridan. 
    niadagis profilebSi sakvlevi metalebis ganawilebis Sedarebisas unda 
aRiniSnos, rom vercxliswyali ufro Rrmad migrirebs miwis fenaSi, vidre tyvia,  
rac vercxliswylis sulfatis SedarebiT maRali xsnadobiT aixsneba.  
    zemomotanili monacemebidan SegviZlia davaskvnaT, rom dedamiwis zedapirze 
moxvedrili toqsikantebis minarevebi, ZiriTadad, niadagis aqtiur zonaSi 
grovdebian, sadac xaroben agraruli kulturebi da maT ekologiuri sisufTavis 
xarisxs safrTxes uqmnian.   
    garda amisa, garemos dabinZureba metaluri minarevebiT aris gaudabnoebis 
xelSemwyobi erT - erTi mniSvnelovani faqtori, gansakuTrebiT, saqarTvelos 
gvalvian raionebSi.  
    am monitoringis ganxiluli midgomebi iZlevian yvelaze ufro karg Sedegebs 
garemos abioturi faqtorebis ekologiuri mdgomareobis Sesafaseblad. amasTan, 
rogorc naCvenebia, aRniSnul sakiTxSi mniSvnelovani roli atmosferul haers 
eniWeba, vinaidan sistemaSi ”atmosfero – qvefenili zedapiri – mcenareuloba – 
adamiani” nivTierebaTa efeqtur gadatanaSi mas ekuTvnis prioriteti.    
 
             7.3.  mZime metalebis minarevebi adamianis organizmSi     
      mZime metalebi, adamianis organizmSi, sxvadsxva meqanizmebis saSualebiT SeiZ-
leba moxvdes. bivalentur kaTionebs SeuZliaT satransporto cilebis gamoyeneba 
ujredSi SesaRwevad. kadmiumi, ujredSi Sedis kalciumis arxebis saSualebiT. wyal-
Si uxsnadi mZime metalebi, ujredSi SeiZleba moxvdes fagocitozis gziT.  
    unda aRiniSnos rom, mZime metalebs adamianebi, ZiriTadad sasursaTo produqte-
bidan SeiTviseben, ris gamoc arsebobs rogorc saerTaSoriso, ise nacionaluri ka-
nonmdeblobis doneze gansazRvruli, mZime metalebis dasaSvebi normebi.     
    Tanamedrove samecniero literaturaSi bevri toqsikuri metalis Taviseburebis 
Seswavlis Sedegebi farTodaa gaSuqebuli.  
    zogierTi maTganisTvis dadgenilia adamianis organizmSi maTi Warbi raodenobis 
akumulaciiT gamowveuli uaryofiTi efeqtebi.  
    kadmiumi, tyvia, vercxliswyali da dariSxani, maRali riskis Semcvel toqsikur 
elementebs miekuTvneba da maTi SedarebiT mcire koncentraciasac SesaZloa Zlier 
toqsikuri gavlena hqondes adamianis janmrTelobaze. maSin, roca, iseTi elementebi, 
rogorebicaa, magaliTad, rkina, TuTia, spilenZi dabali riskis Semcveli metalebi 
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arian da toqsikuri Tvisebebis gamosavlenad, organizmSi maTi didi koncentraciebis 
akumulaciaa saWiro.     
    yurZenSi mZime metalebi ZiriTadad niadagidan xvdebian, Tumca savaraudo dabin-
Zurebis wyaro, SesaZloa iyos yurZnis Sesawamlad gamoyenebuli fungicidebi, Zlier 
dabinZurebuli atmosfero, an Rvinis fermentaciisas, dabinZurebuli safuarebis ga-
moyeneba.    
    kvlevebiT dadginda, rom yurZnis sxvadsxva nawilebi gansxvavebuli raodenobiT 
Seicaven mZime metalebs. magaliTad, rkinis koncentracia yurZnis TeslSi 352 mkg/kg, 
kanSi 90 mkg/kg, rbilobSi ki, mxolod 3 mkg/kg udrida.    
    evropis qveynebSi RvinoebSi am nivTierebaTa Semcvelobis zusti gansazRvrisa da 
kontrolis aucileblobaze aqtiurad daiwyes saubari mas Semdeg rac samecniero 
JurnalebSi gamoqveynda kvlevebi, romlis mixedviTac, umetesoba evropuli qveynebis 
Rvinoebisa, sul mcire, Svidi mZime metalis potenciurad saSiS dozebs Seicavdnen.  
    vinaidan, metalis ionebi monawileoben Jangva - aRdgeniT reaqciebSi, isini gav-
lenas axdenen Rvinis xarisxze. amasTan, am elementebs SeuZliaT adamianis janmrTe-
lobaze gansxvavebuli xasiaTis gavlena moaxdinon.     
    magaliTad, Rvinoebis saSualebiT SesaZlebelia aucilebeli metalebis SeTvise-
ba, xolo, normaze meti koncentraciiT miRebas, SeuZlia adamianze toqsikuri gavle-
na iqonios. amis Sedegad, Rvinis warmoebis procesSi, metaluri mikrominarevebis Sem-
cvelobis kontrolis warmoeba mniSnelovan sakiTxs warmoadgens.   
    aRniSnulTan dakavSirebiT adamianis janmrTelobaze vercxlis mikrominarevebis 
gavlenis ganxilva iwvevs mkvlevarTa interess, rac kaxeTis regionSi setyvis sawina-
aRmdego mizniT Rrublebze aqtiuri zemoqmedebis warmoebisTvis vercxlis safuZ-
velze damzadebuli makristalizebeli reagentebis (AgI) gamoyenebiT aris ganpirobe-
buli.  
    amrigad, rogorc Cans, garemos dabinZurebis kontrolis saqmianobaSi, intensiuri 
setyvis sawinaaRmdego zemoqmedebis raionebSi, mZime metalebis (PbI2, AgI) safuZvelze 
damzadebuli, sxvadasxva makristalizebeli reagentebis RrublebSi daTesviT, buneb-
rivi garemos dabinZurebis Sedegebis monitoringi aqtualur mniSvnelobas iZens. 
    vercxli, Tavisi oqsidebisa da marilebis umetesobis uxsnadobis gamo, daubinZu-
rebel zedapirul wylebSi Zalze mcire, submikronul (0.2-0.3 mkg/l), raodenobiT 
gvxvdeba. Zalze iSviaTad misma Semcvelobam zedapirul da sasmel wylebSi SeiZleba 
5 mkg/l miaRwios. zRvis wyalSi vercxlis koncentracia 0,3-1,0 mkg/l Seadgens. dabin-
Zurebul miwisqveSa wylebSi vercxli SeiZleba erTeulidan aTeul mg/l koncentra-
ciiT moipovebodes.    
    organizmSi vercxlis Semosvlis ZiriTadi bunebrivi gza aris sakvebi  produq-
tebi. is organizmisTvis Znelad asaTvisebeli elementia. Semosuli vercxlis 90%-ze 
meti gamoitaneba organizmidan, ZiriTadad, kuW - nawlavis traqtis meSveobiT. miux-
edavaT amisa, vercxlis nawili absorbirdeba kuW - nawlavis traqtSi, advilad uer-
Tdebian cilebs (sisxlis globulinisa da hemoglobinis daxmarebiT da a.S.) da ga-
daitanebian mTel organizmSi. 
    organizmSi vercxlis mTavar “Sesanax” adgilad RviZlia miCneuli. aseve, RviZlia 
organizmidan vercxlis gamoyvanaze ZiriTado pasuxismgebeli organo.  
    rogorc yvela mZime metali, vercxli sakmaod nela gamoitaneba organizmidan, 
Tumca arc ise did xans, rogorc bevri sxva maTgani. RviZlidan misi “naxevradgamo-
tanis” periodma SeiZleba 50 dRe gastanos. magram vercxlis gamudmebiTi SeRwevisas 
organizmSi mainc misi TandaTanibiTi dagrovebis tendencia daikvirveba.  
    jandacvis msoflio organizaciam (WHO) gansazRvra vercxlis maqsimaluri do-
za, romelic adamianis janmrTelobaze SesamCnev mavne zemoqmedebas ar avlens (eg-

reTwodebuli done NOAEL – No Observable Adverse Effect Level - 10 grami). rogorc irkveva, 
WHO -s meTodikis Tanaxmad, adamians, romelmac Tavisi cxovrebis manZilze, saSual-
od, 70 weli “SeWama” an “dalia” jamurad 10 grami vercxli, amis gamo janmrTelobas-
Tan, garantirebulad, araviTari problemebi ar unda hqondes. am sididis mixedviT 
iyo miRebuli rekomendaciebi sasmel wyalSi vercxlis tolerantuli Semcvelobis 
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Sesaxeb – 100 mkg/l. aseTi koncentracia 70 wlis cxovrebis ganmavlobaSi NOAEL - is 
donis naxevars iZleva, rac janmrTelobisTvis savsebiT uvnebelia.  
    amJamad vercxli ganixileba ara rogorc ubralid liToni, romelsac mikrobe-
bis xocva SeuZlia, aramed rogorc mikroelementi, romelic nebismieri cxovelTa da 
mcenareTa organizmebis qsovilebis aucilebeli da mudmivi Semadgeneli nawilia.   
    mkurnalobis mizniT vercxlis maRali dozebis (xsnaris koncentraciiT 30-50 
mg/l) xangrZlivma (7-8 wlis ganmavlobaSi) miRebam da, agreTve, vercxlis naerTebTan 
muSaobam sawarmoo pirobebSi, SeiZleba vercxlis daleqva adamianis kanSi da misi 
Seferilobis cvlileba - argiria ("kanis garujva") gamoiwvios, romelic vercxlis 
ionebis fotoqimiuri aRdgenis SedegebiT aris ganpirobebuli.  
agririis movleniT daavadebul pacientTa Semowmebisas, yvela pacients argiriis 
niSniT umetesi virusuli da baqterialuri infeqciebis mimarT maRali winaaRmdego-
ba daekvirveboda.  
    amrigad, Tanamedrove Sexedulebebis WrilSi, vercxli ganixileba rogorc Sina-
gani organoebis da sistemebis normaluri funqcionirebisaTvis aucilebeli mikro-
elementi da, aseve, rogorc imunitetis asamaRlebeli da paTogenur baqteriebze da 
virusebze aqtiurad moqmedi, Zlieri saSualeba.   
    vercxlis antimikrobuli moqmedebis farTo speqtri, umetes paTogenur mikroor-
ganizmebis masTan mdgradobis uqonloba, dabali toqsikuroba, vercxlis alergiuli 
Tvisebebis Sesaxeb literaturaSi cnobebis uqonloba da, aseve, avadmyofebis mier 
misi kargi amtanoba – msoflios mraval qveyanaSi vercxlis mimarT gadidebul inte-
ress uwyobs xels.     
 
 
 
 

 

 

 

              VIII.   atmosferuli naleqebis qimiuri Sedgenilobis    

                             monitoringis sakiTxebi  

 

               8.1.  atmosferuli naleqebis qimiuri Sedgeniloba –  
             G               garemos dabinZurebis indikatori 
    ukanaskneli aTwleulebis ganmavlobaSi ekologiuri monitoringis sferoSi 
mimarTulebam – atmosferos qimia - myari safuZveli daimkvidra. misi kvlevis erT-
erT mniSvnelovan sagans, anTropogenuri warmoSobis, aerozoluri SemadgenliT 
garemos dabinZurebis Seswavla warmoadgens.  
    zemoTqmulTan dakavSirebiT aRsaniSnavia, rom atmosferuli naleqebis 
Sedgeniloba im aerozolebis koncentraciiTa da fizikur-qimiuri TvisebebiT aris 
ganpirobebuli, romlebSic igulisxmeba, rogorc, haeris masaTa urTierTSerevis 
procesSi, Rrublis wveTebis mier mitacebuli, ise maTi kondensaciis birTvebad 
wardgenili nawilakebi. 
    amrigad, naleqebis mineralizaciisa da mZime liTonebis xsnadi SenaerTebis 
koncentraciebis  kvlevis SedegebiT, samrewvelo aerozolebis makromasStabur 
gadatanebze da atmosferosa da dedamiwis zedapiris dabinZurebaSi, maTi wvlilis 
Sefasebaze SeiZleba msjeloba.  
    haerSi danawevrebul nawilakebze wylis orTqlis kondensaciis, jer kidev, 
pirvelma cdebma aCvena, rom odnav gadajerebul haerSi wvis produqtebis Setanis 
Semdeg Rrublebis simkvrive mniSvnelovnad matulobs. es gamowveulia Rrublebis, 
nislebisa da burusis wveTebis zrdiT aerozoluri nawilakebis - kondensaciis 
birTvebis garSemo. aseTebad gvevlinebian, rogorc bunebrivi, wyalSi xsnadi, 
nawilakebi, magaliTad zRvis marilebi, ise anTropogenuri warmoSobis 
higroskopiuli da arahigroskopiuli nawilakebi.  
    samrewvelo warmoSobis kondensaciis birTvebis saukeTeso magaliTs qloris, 
gogirdis, bromisa da liTonuri minarevebis Semcveli aerozolebi warmoadgenen. 
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garda amisa, am elementebis mierTebiT, inertuli mineraluri mtvris nawilakebi 
aqtiur kondensaciis birTvebaT gardaiqmnebian.  
    am nawilakebis koncentraciebis cvlilebebi atmosferoSi Rrublebis 
Camoyalibebis procesebze da naleqebis reJimze mniSvnelovan zemoqmedebas axdenen. 
amasTan, ara marto aitkenisa da msxvili birTvebis saxiT warmodgenil, nawilakTa 
zomebis speqtris maRaldispersul aerozolTa nawils, aramed 10-30 da 31-200 mkm 
diametris mqone, gigantur da zegigantur nawilakebsac didi mniSvneloba eniWebaT. 
aseT nawilakTa raodenoba atmosferoSi farTo diapazonSi icvleba da maTi 
ricxvobrivi koncentraciebi haerSi 0,1 - 30 naw/l farglebSi meryeobs, rac 
damokidebulia miwispira safarze, aerozolebis wyaroebze da miwis zedapiridan 
atmosferos zondirebis simaRleze.  
    am nawilakTa koncentraciebi, romelTa Soris organuli warmoSobis nawilakebi, 
daaxloebiT, 30% Seadgenen, Rrublebs zeviT gacilebiT naklebia, vidre maT qvemo 
nawilSi, rac, ZiriTadad, Camorecxvis meqanizmis moqmedebiTaa ganpirobebuli.    
    amrigad, rogorc irkveva, atmosferuli naleqebi mniSvnelovnad uwyoben xels 
nivTierebaTa mimoqcevas bunebaSi da atmosferos TviTgasufTavebis ZiriTad 
meqanizms warmoadgenen.    
    zemoaRniSnulidan gamomdinare, SegviZlia davaskvnaT, rom atmosferuli naleqe-
bis qimiuri Sedgenilobis Seswavla garemos dabinZurebis monitoringis erT-erT um-
Tavres sagans warmoadgens. amasTan, SesaZlebelia gamoyeneba informaciisa, rogorc 
maTi mineralizaciis, ise liTonuri mikrominarevebis Semcvelobis Sesaxeb. magali-
Tad, aSS-s da wynari okeanes Crdilo-dasavleT nawilSi mosul naleqebSi liTonuri 
mikrominarevebis Semcvelobis kvlevebiT gamovlinda samrewvelo aerozolebis gada-
tana mTebSi da Ria okeaneSi Sor manZilze, rac samrewvelo narCenebiT dabinZurebu-
li haeris saerTo fonis Seqmnas uwyobs xels (cxr.8.1).  
    gansaxilvel cxrilSi mocemulia sakvlev raionebSi mosul naleqebSi 
mikroelementebis gasaSualoebuli koncentraciebi. amasTan, 1 raioni fijis, tongas, 
niuesa da kukis kunZulebTan, ekvatoris samxreTiT mdebareobs. me 2-re – cimbiris 
anticiklonis samxreT - aRmosavleTis periferiis raionebs moicavs, xolo me 3-me – 
kontinentis Crdilo – dasavleTis im nawils, romelic aziuri kontinentis 
sanapirosa da iaponiis kunZulebisken ganicdis mizidulobas. 

 

cxrili 8.1. liTonuri mikrominarevebis Semcveloba aSS-sa da wynari okeanes 
dasavleT nawilSi mosul atmosferul naleqebSi 

raionebi 
minarevebi, (mkg/l) 

Cu Pb Zn Cd Al Ti Mn Fe 

1 2,6 12,7 - - 50,0 3,7 7,8 77,0 
2 5,5 17,0 2,5 - 47,0 1,2 5,0 67,0 
3 31,0 323,0 248,0 33,0 158,0 23,0 127,0 152,0 

 

    miuxedavaT imisa, rom me 3-e striqonis sinjebi me 2-sTan genetikur mTlian 
erTobliobas qmnian, rogorc vxedavT, masSi motanili koncentraciebi maRali 
mniSvnelobebiT gansxvavdebian, rac, teqnogenuri narCenebis didi raodenobiT 
Semcvel, kontinentaluri aerozolebis farTomasStabur gadatanasTan aris 
dakavSirebuli. garda amisa, aSS-s teritoriis zRvisa da mTagorian raionebSi mo-
suli wvimis wylisa da Tovlis sinjebSi liTonuri mikrominarevebis Semcvelobaze 
miRebuli cnobebi, sakvlevi raionebis atmosferos auzis, samrewvelo gamonabolqve-
bis gadatanis Sedegad, dabinZurebis Sefasebis saSualebas iZleva. 
    garemos dabinZurebis Sefasebis mizniT atmosferuli naleqebis qimiuri Sedgeni-
lobis kvlevis kidev erT magaliTs cxr.8.2 –Si motanili monacemebi warmoadgenen. 
    am cxrilSi mocemuli, centralur indoeTsa da venesuelas CrdiloeT nawilSi 
(dasavluri andebis mTebSi 2300m samaRleze), wvimis wylis qimiuri Sedgenilobis 
kvlevis monacemebi, Rrublebis saSualebiT samrewvelo gamonabolqvTa produqtebis 
did masStabur tranzitze msjelobis saSualebas gvaZlevs. 
 

cxrili 8.2. indoeTsa da venesuelaSi miwis zedapirze Camorecxili  
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minarevTa gasaSualoebuli mniSvnelobebi 
  

elementebi, (10-4 kg/m2) 

N PP S Cl Na K Ca Mg Al H 
centraluri indoeTi 

7,96 0,39 - - 26,83 4,42 4,89 - - - 
dasavleT andebi 

9.90 1.10 11.8 59.4 3.26 2.6 5.6 5.23 2.43 0.81 
          

    interess imsaxurebs, agreTve, sxvadasxva raionebSi mosul naleqebSi liTonuri 
minarevebis ganawilebis Sedegebi, romlebSic gamovlenilia sakvlevi minarevebis 
koncentraciaTa sidideebis mniSvnelovani damokidebuleba atmosferos dabinZurebis 
wyaroebis mdebareobaze da meteorologiuri parametrebis ganawilebaze.  
    magaliTad, aRmosavleT evropis teritoriis CrdiloeTi, Crdilo-dasavleTi da 
centraluri nawilebis samrewvelo centrebsa da msxvil qalaqebSi mosul 
naleqebSi Al, Fe, Mn, Cu, Ni da Pb maqsimaluri koncentraciebi zamTris TveebSi 
aRiniSneba. es aixsneba weliwadis am periodSi gamonabolqvTa raodenobis matebiT, 
xSiri nislianobiT da temperaturuli inversiebiT, romlebic haeris masebis 
Segubebis movlenaTa ganviTarebas da atmosferoSi minarevebis dagrovebis 
procesebs xels uwyoben. rig SemTxvevaSi, samrewvelo centrebidan da qalaqebidan 
daSorebul raionebSi atmosferul naleqebSi liTonuri minarevebis Semosvla, 
garda samrewvelo gamonabolqvebis gadatanis Sedegad miRebulisa, miwis 
zedapiridan eoluri warmoSobis bunebrivi mtvris SemadgenlobaSi myof 
nivTierebebTan erTad aRiniSneba. 
 
            8.1.1.  atmosferuli naleqebis mineralizaciis monitoringi   
    msoflios mraval qveyanaSi atmosferuli naleqebis qimiuri Sedgenilobis 
monitoringis mizniT, misi mineralizaciis kvlevas eTmoba didi yuradReba, ramac 
saerTaSoriso geofizikuri wlis (1957-1958ww) Semdeg sistematuri xasiaTi miiRo.   
    aRniSnuli periodidan msoflios mraval qveyanaSi, atmosferuli naleqebis 
mineralizaciis monitoringis sadgurTa qseli iyo dafuZnebuli, romelic, garemos 
dabinZurebis permanentul zrdasTan da misi kontrolis aucileblobasTan 
dakavSirebiT, yovelwliurad farTovdeba.  
    am mizniT Sesrulebuli monitoringis magaliTs, cxr.8.3–Si mocemuli,        k. 
trinidadze (atlantis okeane) mosul naleqebis mineralizaciis kvlevis Sedegebi 
warmoadgens  
    rogorc mocemuli cxrilidan irkveva, zogierTi mineralur nivTierebaTa ionTa 
koncentraciebi da maTi ionTa jami, gansaxilveli parametrebis maqsimaluri da 
minimaluri mniSvnelobebis farglebSi, SesamCnevi cvalebadobiT xasiaTdeba.  
 
cxrili 8.3. k.trinidadze mosul wvimis wyalSi mineraluri nivTierebaTa Semcveloba 
 

                                     nivTierebaTa ionebi, mg/l 

Cl− NO3
− Sardovana NH4

+ Na+ KK+ Mg2+ Ca2+ i 

maqsimaluri koncentracia 
3,93 1,24 0,5 1,13 2,57 3,27 0,99 4,52 35,3 

minimaluri koncentracia 
2,1 0,41 0,15 0,41 1,92 1,21 0,33 1,88 10,3 

saSualo koncentracia 
3,02 0,83 0,33 0,77 2,25 2,24 0,66 3,20 23,12 

 

    am cxrilSi motanili saSualo sidideebis Sepirispireba saqarTvelos 
teritoriisTvis miRebul sakvlevi parametrebis mniSvnelobebTan sakmaod kargi 
TanxvdeniT xasiaTdeba.  
    gansaxilveli sakiTxis kvlevis zemoaRniSnuli Sedegebi, atmosferuli nakadebis 
dinebis procesSi, Rrublebis daxmarebiT minarevebis transsasazRvro gadatanebze 
miuTiTeben, rac dabinZurebuli atmosferuli haeris globaluri fonis Seqmnas 
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uwyobs xels. misi Sefaseba, rogorc vxedavT, atmosferuli naleqebis qimiuri Sedge-
nilobis monitoringis saSualebiT aris SesaZlebeli. amasTan, monitoringis orive 
(metaluri mikrominarevebisa da mineralizaciis) zemoganxiluli midgomis gamoyeneba, 
anTropogenuri da bunebrivi warmoSobis produqtebis Semcveli aerozolebiT, 
garemos dabinZurebis Sesaxeb informaciis mniSvnelovnad gafarToebis 
SesaZleblobas qmnis.  
            
                  8.2.  naleqebis mineralizaciis monitoringis monacemTa saimedobis    
                             Sefasebis Taviseburebani 
    rogorc aRiniSna, atmosferuli naleqebis qimiuri Sedgeniloba bevrad aris 
ganpirobebuli im aerozolebis SedgenilobiT, romelTa wyarod SeiZleba iyos 
bunebrivi warmoSobis: miwis zedapiris gamofitvis produqtebi, vulkanebis 
amonafrqvevebi, zRvis Sxefebis aorTqlebis Sedegad miRebuli marilebi da 
kosmosuri mtveri. amaT ematebaT anTropogenuri warmoSobis samrewvelo da 
avtotransportis gamonabolqvTa produqtebi, romelTa fizikur-qimiuri Tvisebebi 
Zalze rTulia, xolo wili atmosferos dabinZurebaSi mzardi tempebiT matulobs. 
garda amisa, didi mniSvneloba meteorologiur pirobebs eniWeba, romlebic ara 
marto atmosferuli naleqebis raodenobaze, xasiaTsa da ganawilebaze, aramed mavne 
minarevebis Semcveli haeris masebis gadatanis siCqareze 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. aRniSnuliT aixsneba cxr.8.4–Si motanili erTjeradi 
sinjebis analizis monacemTa saSualo kvadratuli gadaxrebis gaangariSebebis 
Sedegebi, romlebic, saSualod, daaxloebiT 80%-is farglebSi mdebare gazomvis 
cdomilebebze miuTiTeben. 

 

cxrili 8.4. ZiriTadi ionebis koncentraciebis mniSvnelobebis saSualo kvadratuli 
gadaxrebi, monacemTa gasaSualoebis periodze damokidebulebiT 

ZiriTadi 
ionebi 

gasaSualoebis periodebi 

erTjeradi, 

 % 

saSualo 

Tviuri,  % 

 saSualo 

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 

          rogorc cxrilidan Cans, gasaSualoebis periodebis zrdasTan erTad mcirde-
ba saSualo sidideebis kvadratuli gadaxrebis mniSvnelobebi. amitom monacemTa sa-

imedobis gadidebis mizniT aucilebeliა gasaSualoebis periodebis gazrda. ase maga-
liTad, mravalwliuri saSualo Tviuri koncentraciebis cdomilebebi 30 - 50% far-
glebSi meryeoben, xolo maTi mravalwliuri saSualo wliurebis cdomileba 15–8% - 
mde mcirdeba. amasTan, atmosferos minarevTa koncentraciebis ganawilebis saimedo 

Sefasebisa da mecnierulad dasabuTebuli daskvnebis gasakeTeblad aranakleb 5-10 
wlis dakvirvebaTa masalis flobaa saWiro. 
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             8.3.  naleqebSi Semavali mineralur nivTierebaTa wyaros gansazRvris 
                                   principebi   
    atmosferuli naleqebis mineralizaciis Sefasebisas, mkvlevarebi rigi maxasiaTe-
blebiT sargebloben, romlebic naleqebSi Semavali mineralur nivTierebaTa 
genetikurad gansasxvavebladac SeiZleba iqnes gamoiyenebuli. 
    magaliTad, cxr.8.5–Si motanili parametrebis mniSvnelobebi maTi genetikurad 
dayofis saSualebas iZlevian, maT Soris: - qalaqis (Tbilisi, stavropoli, 
cimlianski); mTis (abasTumani, gudauri, sevani); zRvispira (soxumi, Caqvi). 
    rogorc cxr.8.5-is monacemebidan gamomdinareobs, TiTqmis yvela gansaxilveli 
parametrebis sidideebi klebulobs qalaqis, mTisa da zRvispira regionebis CamonaT-
valis TanmimdevrobiT. amasTan, Cl--sa da Na+-s ionTa koncentraciebis fardobis 
mniSvnelobebi amis sapirispiro msvlelobiT xasiaTdebian. 
    

    cxrili 8.5. kavkasiis regionebSi da okeaneebis zedapirze mosul naleqebisa      
                    da okeaneebis wylis mineralizaciis maxasiaTeblebis mniSvnelobebi 
 

maxasiaTeblebi 
regionebi 

qalaqis mTis zRvispira 
okeaneze mosuli 

naleqebi 
okeanes 
wyali 

SO4
2-/Na+ 6,24 5,11 4,27 0,60 0,25 

SO4
2-/Cl- 4,18 3,29 2,59 0,49 0,14 

Cl-/Na+ 1,47 1,56 1,74 1,22 1,78  

i, mg/l       

 mkomi-1sm-1    65,38 38,85 32,18   

pH 6,48 6,38 5,85   

ic       

iT       

 
    Catarebuli SefasebebiT, kavkasiis gansaxilveli regionebisTvis gaangariSebuli 
SO4

2-/Na+ da SO4
2-/Cl- fardobebi, saSualod, 20-ze metjer aRemateba am parametrebis oke-

aneTa wylebisaTvis miRebul mniSvnelobebs. es ki am raionebSi aerozolebis 
sulfatebiT gamdidrebaze metyvelebs, rac samrewvelo sawarmoTa SO2-is emisiebis 

SO4-mde daJangviT SeiZleba aixsnas. amasTan, miuxedavad sulfat - ionebis 
koncentraciebis maRali mniSvnelobebisa, naleqebis amJaveba ar aRiniSneba, rac, 
rogorc Cans, sinjebSi mJaviani garemos maneitralizebeli, kalciumisa da hid-
rokarbonatuli ionebis simravliT unda aixsnas. mTlianad sakvlev teritoriaze pH-
is mniSvneloba naleqebSi sakmaod myaria da maT, rogorc, miaxloebiT, gawona-
sworebul xsnarebs axasiaTebs. aRsaniSnavia, rom kavkasiis yvela regionSi Cl-/Na+ 
Sefardebis sidideebi, praqtikulad, mcired gansxvavdebian misi okeaneebis wylisaT-
vis miRebuli mniSvnelobisagan, rac am nivTierebaTa sazRvao warmoSobaze 
miuTiTebs.                                            
    sainteresoa, agreTve, sakvlev regionebSi ionebis jamTa ganawilebis Sefasebebi 

Tbilsa da civ periodebSi. Tanaxmad am monacemebisa (cxr.8.6): zRvispira raionebSi es 
maCveneblebi weliwadis orive periodSi praqtikulad ucvlelia; mTis regionebSi 

maTi mniSvneloba civ periodSi - ic naklebia, vidre TbilSi; qalaqisaSi ki, am 
parametrebs mTian regionebSi aRniSnulis sawinaaRmdego svla gaaCnia, anu maTi 
sidide civ periodSi SesamCnevad metia vidre TbilsaSi. 
    atmosferul naleqebSi sakvlev nivTierebaTa ionebis jamTa zemoaRniSnuli 
ganawileba, rogorc Cans, atmosferos minarev aerozolebis warmoSobis mixedviT, 
TavianTi genetikuri sxvaobebiT aixsneba. 
    magaliTad, zRvispira raionebSi, rogorc aRiniSna, naleqebis mineralizaciis 
formireba, ZiriTadad, zRvis marilebis xarjze warmoebs. amasTan, atmosferoSi 
Semosuli maTi saerTo raodenoba, rogorc Cans, orive gansaxilvel sezonSi 
erTnairi sididisaa, miuxedavad sakvlev raionebSi samrewvelo warmoSobis 
aerozolebis wilis mniSvnelovnad matebisa. 
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    mTian raionebSi, vinaidan civ periodSi qvefenili zedapiri Tovlis safariTaa 
dafaruli, adgilobriv naleqTa mineralizaciis wyarod, umTavresad, samrewvelo da 
zRvispira raionebidan haeris nakadiT gadmotanili “tranzituli” aerozolebi 
gvevlinebian. xolo, Tbil periodSi ionTa jamis momateba am periodSi aerozolebis 
damatebiTi wyaros - eoluri warmoSobis bunebrivi, miwis zedapiris eroziis pro-
duqtebisagan Semdgari, aerozolebis arsebobiT aixsneba. 
    qalaqebis garemoSi naleqebis mineralizacia, ZiriTadad, samrewvelo 
aerozolebis wiliT unda iyos ganpirobebuli. mas, rogorc viciT, weliwadis civ 
periodSi gaTbobis sistemebis gamonabolqvi minarevebi emateba, rac, rogorc Cans, 
atmosferuli naleqebis mineralizaciis momatebas uwyobs xels. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                  IX.  atmosferos gamtverianebis ekologiuri monitoringis            

                                sakiTxebi 

                                                                
              9.1. atmosferuli mtveri da misi Taviseburebani 
    germaneli mecnieris v. gibsis mier SemoTavazebuli mcneba “aerozoli”  (Gibbs 

W. Clouds and Smoke. – N.Y.Blakiston,1924) moicavs aerodispersuli sistemebis farTo 
nairsaxeobas, romelTa Soris mtveri, nisli da boli arian. 
    atmosferuli haeris erT-erT farTod gavrcelebul minarevs warmoadgens 
mtveri, romlis maxasiaTeblebi ukve kargadaa cnobili da SeSfoTebasac iwveven. um-
Tavresad es qveda atmosferosa da haeris miwispira fenaSi gavrcelebul mtvris 
nawils exeba. 
    cnobilia, rom anTropogenuri zemoqmedebis Sedegad atmosferoSi am minarevis 
raodenobis mniSvnelovani mateba aRiniSneba, ramac ukve ara marto samrewvelo 
centrebsa da qalaqebSi, aramed maTgan mniSvnelovnad daSorebul raionebSic ki 
saSiS sidideebs miaRwia. zogadi SefasebebiT, mTeli msoflios qalaqebSi 1 wlis 
ganmavlobaSi atmosferoSi gafrqveuli anTropogenuri warmoSobis myari 
nawilakebis raodenoba daaxloebiT 1 mlrd. t. Seadgens. amis Sedegad atmosferos 
dabinZurebis mkveTri matebis tendenciis mqone samrewvelo raionebsa da qalaqebSi, 
maTgan sakmaod daSorebul raionebTan SedarebiT, haeris 2-3 rigiT ufro maRali 
gamtvrianeba aRiniSneba. amitom am minarevis fizikur-qimiuri Tvisebebis, warmoSobisa 
da sivrcul-droiTi ganawilebis kanonzomierebaTa gamovlena, Seswavla da da-
zusteba mniSvnelovan amocanas warmoadgens, romelsac  
didi mecnieruli da praqtikuli Rirebuleba gaaCnia.             
    xSirad atmosferuli mtvris dayofas Tavisi Tvisebebis mixedviT awarmoeben, maT 
Soris: higienurad - biologiuri zemoqmedebiT; meteorologiurad - atmosferoSi ga-
nawilebiT; teqnikurad - adamianis sameurneo da samrewvelo qmedebiT. 
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    garda amisa, haerSi danawilebuli nawilakebis Tviseba sinaTlis sxivebis 
gafantvisa, maTi talRis sigrZisagan damoukideblad, meteorologiur optikaSi 
gamoiyeneba mtvris nawilakebis gamosayofad nawilakebis im ricxvidan, romelTa 
zomebi  molekulaTa zomebs uaxlovdeba. amasTan, mtvris nawilakebad miiReba iseTi 

nawilakebi, romelTa sinaTlis gafantvis intensioba - I mniSvnelovnad gadaixreba 

releis kanonidan, romlis Tanaxmad I proporciulia -4-sa. magaliTad, wvrili 
mtvris mier gafantuli sinaTlis intensiobis cvalebadoba sinaTlis nakadis 

talRis sigrZis kvadratis ukuproporciulia, anu I- (vulkanuri warmoSobis 
mtveri). ufro msxvildispersuli mtveri sxvadasxva talRis sigrZis mqone sinaTlis 

nakads TiTqmis erTnairad fantavs, anu I proporciulia -is (naxSiris mtveri) es, 
atmosferoSi myofi 0.1 mkm-ze meti zomis is nawilakebia, romelTa zomebi sakmarisia 
releis kanonidan SesamCnevi gadaxrebis gamosavlenad da meteorologiaSi mtvris 
nawilakebad miiRebian.  
    xSirad mtvris nawilakebi eleqtrodamuxtvisa da radioaqtiurobis mixedviTac 
iyofian. nawilakebi, romlebic mTlianad an nawilobriv radioaqtiuri 
nivTierebisagan Sedgebian, radioaqtiur mtvrad iwodebian.  
    atmosferuli mtvris mniSvnelovan Taviseburebas misi eleqtruli Tvisebebi 
warmoadgenen. haerSi danawevrebul wvrildispersul mtverze eleqtruli muxtis 
arseboba SeiZleba iyos gamowveuli, rogorc atmosferuli ionebis pirdapiri 
mitacebiT, ise mtvris nakadSi urTierTxaxuniT, im SemTxvevaSic ki, roca aerozoli 
Tavdapirvelad arc ki iyo damuxtuli. amasTan, miRebuli muxtis sidide 
urTierTmoqmed nawilakTa zomebisa da masebis sxvaobebzea damokidebuli. 
mecnierebis mier damtkicebulia, rom mtvris nawilakebis eleqtrizacia izrdeba 
maTi nakadis siCqaris, tenperaturisa da arsebobis xangrZlivobis matebasTan erTad, 
xolo tenianobis mateba ki, mis Semcirebas iwvevs.  
    bevri mecnieri miiCnevs umTavresad aerodispersuli sistemebis klasificirebas 
dispersiis mixedviT. es gamowveulia imiT, rom dedamiwis zedapirze nawilakebis 
daleqvis (sedimentaciis) siCqareebi dakavSirebulia maT zomebTan. amasTan, 
sedimentaciis siCqareebis oTxi ZiriTadi saangariSo formulaa miRebuli, romelTa 
gamoyenebis diapazonis mkacrad gansazRvra sakmaod gaZnelebulia. magaliTad, 1500 
mkm-ze ufro didi diametris mqone sferuli nawilakebisTvis moRebulia niutonis 
formula: 
 

ρ

)ρρ(gd
174V

−
= m   ,                          (9.1) 

 

sadac V - marcvlis vardnis siCqare, g-simZimis Zalis aCqareba, d-nawilakis diametri, 

m-ki misi simkvrive, xolo -garemos simkvrevea. 
    1-100 mkm diametris mqone nawilakebis sedimentaciis siCqaris (haerSi 
Setivtivebuli myari nawilakebis daleqvis siCqaris) gasaangariSeblad miRebulia 
stoqsis formula: 
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,                           (9.2) 

 

sadac - haeris dinamikuri siblantea, xolo danarCeni aRniSvnebi iseTivea, rogorc 
zemomocemul formulaSi. 
    sedimentaciis siCqareebs 0,1-3mkm zomebis nawilakebisTvis stoqsis formulaSi 
keninghemis mier Semotanili SesworebebiT angariSoben: 
 

)1('

d
kVV mλ+=   ,                      (9.3) 

 



70 
 

sadac V-stoqsis formuliT gaangariSebuli sedimentaciis siCqare, m - nawilakTa 

Tavisufali garbenis manZili, xolo k- mudmivi sididea, romelic 1,3 – 2,3 Soris 
meryeobs. 
    imis gaTvaliswinebiT, rom 1 mkm-ze naklebi zomebis nawilakebi, brounis 

moZraobis msgavs, x–amplitudis rxevebs asruleben, sedimentaciis siCqaris 
saangariSod miRebulia ainStainis formula:  
 

                                                       
dN

RTt
x

πη3

4
=    ,                (9.4) 

 

sadac R - gazuri mudmivi sidide, T - absoluturi temperatura, N - nawilakTa 

raodenoba molebSi, xolo t - dakvirvebis droa. 
    rogorc wesi, es formulebi SeiZleba mxolod mdgradi atmosferos pirobebSi 
iqnen gamoyenebulni. amasTan erTad, sxva empiriuli da rigi Teoriuli mosazrebebiT 
miRebuli formulebic arsebobs, magram isini iSviaTad moixmarebian praqtikaSi. 
    atmosferuli mtvris zomebis gansazRvras garda zemoaRniSnulisa, qvefenili 
zedapiris dabinZurebasa da adamianis janmrTelobaze zemoqmedebis sakiTxebis Ses-
wavlisas eniWeba didi mniSvneloba. magaliTad, gamovlenilia, rom adamianis 
filtvebSi, umTavresad, iseTi nawilakebi xvdebian, romelTa zomebi 5 mkm-s ar 
aRemateba. 10 mkm-ze ufro msxvili nawilakebi mTlianad cxviris RruSi ileqebian, 
xolo, piriT sunTqvisas, isini zeda bronqebis iqiT ar Sedian. 5 mkm-s toli 
nawilakebis mcire raodenobisa da maTi ufro didi zomis umetesi nawilis dakaveba 
xdeba cxvirSi, xolo danarCeni nawili ki sedimentaciis xarjze bronqebSi ileqeba 
da mxolod maTi mcire nawili aRwevs alveolebs. mtvris nawilakebi 0,8-1,6 mkm-s 
diametriT, ZiriTadad bronqebsa da alveolebSi ileqebian, xolo 0,2-0,3 mkm-s 
diametris mqone nawilakebis, daaxloebiT 80% isev ukan amoisunTqebian. am zomebze 
ufro mcire sididis nawilakebis daleqva filtvebSi SesaZlebelia difuziis xar-
jze.   
    gamokvlevebiT dadginda, rom sunTqvis procesSi eleqtruli muxtebis 
matarebeli atmosferuli mtvris nawilakebi gacilebiT ufro didi raodenobiT 
daikaveba, vidre neitraluri. amasTan, eleqtrodamuxtuli nawilakebis dakaveba 54%-
s Seadgens, xolo neitralurebisa ki - mxolod 18%-s. samecniero naSromebSi 
naCvenebia, rom ekologiuri TvalsazrisiT atmosferuli mtveri, nawilakebis 
dispersiulobis mixedviT, saWiroa daiyos 4 jgufad:         
I. jgufs atmosferoSi mudmivad dispergirebuli 15 mkm zomis wvrildispersiuli 
nawilakebi Seadgenen. am jgufSi higienuri TvalsazrisiT maTi 5 mkm-mde zomebis 
gamoyofa SeiZleba, rogorc sasunTqi organoebisaTvis mavne nawilakebisa;              

II. jgufSi 15-40 mkm zomebis diapazonSi mdebare mtvris nawilakebia gaerTianebuli, 
romlebic mudmivad moipovebian samrewvelo centrebisa da msxvili qalaqebis 
atmosferul haerSi, xolo haeris nakadiT am raionebidan ramdenime aseul 
kilometrzec ki gadaitanebian;  

III. jgufs 40-100 mkm zomebis msxvildispersiuli nawilakebi Seadgenen, romlebic 
samrewvelo obieqtebidan 2-3 km daSorebiT da agreTve mtvriani qarbuqis 
pirobebSi daikvirvebian.  

IV. jgufs 100 mkm-ze meti zomebis nawilakebi Seadgenen. am saxis nawilakebi 
samrewvelo centrebis sahaero auzSi da mtvriani qarbuqisas SeiniSnebian. 

    cxr. 9.1 - Si mocemulia, cementisa da aluminis sawarmoTa da Tixamiwis 
gadammuSavebeli kombinatis maxloblad mdebare raionebSi Sesrulebuli, emisiebis 
wyaroebidan sxvadasxva manZilze, haeris erTeul moculabaSi, zomebis mixedviT, 
mtvris nawilakTa ricxviTi ganawilebis kvlevaTa gasaSialoebuli Sedegebi, 
procentebSi.  
    rogorc mocemuli cxrilidan Cans, minarevTa emisiebis wyaroebidan 4-12 km 
manZilis daSorebiT SesamCnevad Warbobs 3 mkm-mde diametris mqone nawilakebi.   
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cxrili 9.1. mtvris nawilakTa ricxviTi ganawileba %-Si, maTi zomebis mixedviT, 
emisiebis wyaroebidan sxvadasxva manZilze 

nawilakTa 
zoebi, mkm 

manZilebi gamonabolqvTa wyarodan, km 

0,5 1,0 2,0 4,0 6,0 12,0 
0 – 3 26,3 20,2 21,2 44,5 37,0 45,8 

3 – 6 41,5 39,0 40,0 35,2 24,0 25,1 

6 – 9 10,9 14,6 12,7 7,2 10,4 11,4 
9 – 12 9,9 11,2 10,5 6,4 8,4 11,8 

12 – 15 3,6 4,1 4,4 2,6 6,2 3,4 
15 – 18 3,5 3,5 4,4 1,5 3,2 1,9 
18 – 21 1,4 1,9 2,4 0,9 4,5 0,2 
21 – 24 1,2 1,6 2,3 0,8 2,5 0,1 
24 – 27 0,5 1,3 0,4 0,4 1,9 0,1 
27 – 30 0,5 0,6 0,4 0,3 1,4 0,1 
30 – 33 0,1 0,8 0,6 0,1 0,3 0,1 
33 – 40 0,1 0,6 0,6 0,1 0,1 - 
40 – 100 0,3 0,6 0,1 - - - 

100 da meti 0,2 - - - - - 
 

    zomebis 6 mkm-mde gadidebisas maTi ricxviTi koncentraciebis maqsimaluri 
sidideebis gadanacvleba gamonabolqvebis wyarodan 0,5-2 km-iT daSorebul raionebSi 
SeiniSneba. amasTan, ufro met manZilebze aseTi nawilakebis ricxvis ganawilebas 
klebadi xasiaTi gaaCnia.       
    ufro didi zomis nawilakebi daaxloebiT Tanabradaa ganawilebuli 
dispersiulobis mixedviT gamonabolqvTa CiraRdnis TiTqmis mTel sigrZeze. amis 
gamo, gaZnelebulia fraqciebis mixedviT maTi dagrovebis raionebis gamoyofa. 
    atmosferos gamtvrianebis Seswavlisas, erTmaneTisagan unda ganvasxvavoT 
bunebrivi warmoSobis - “fonuri” aerozolebi, maTi samrewvelo warmoSobis 
minarevebisagan, romlebic, garda amisa, adamianis sameurneo saqmianobis produqteb-
sac Seicaven. 
    bunebrivi aerozolebi, umTavresad, zRvis marilebisagan, tyis xanZris 
bolisagan, vulkanuri warmoSobis mineraluri mtvrisa da qaris mier miwis 
zedapiris eroziis produqtebis Semcveli (eoluri mtveri) nawilakebisagan Sedgeba. 
garda amisa, isini Seicaven: mcenareTa lpobis procesSi warmoqmnil organul niv-
Tierebebs; cocxal organizmebs, rogoricaa, magaliTad, baqteriebi; mcenareTa 
sporebs; yvavilebis mtvers da, nawilobriv, samrewvelo raionebidan haeris nakadiT 
gadmotanil nivTierebebs. 
    samrewvelo raionebis haeri Zalze didi raodenobis rTuli qimiuri 
Sedgenilobis mtvris nawilakebs Seicavs. misi gansazRvra, yvela Semadgeneli 
qimiuri komponentis gaTvaliswinebiT, TiTqmis SeuZlebelia. am saxis mtveri 
organuli warmoSobis nawilakTa Soris fenolisa da karboqsilis Semcveli, didi 
molekularuli wonis SenaerTebi Warboben, anTracenebis, pirenebisa da nafTolebis 
CaTvliT, romelTa zogadi buneba yvela samrewvelo raionebisaTvis, albaT, 
erTnairi unda iyos, xolo araorganuli nivTierebebidan aRmoCenilia liTonuri 
SenaerTebis didi ricxvi.  
    aRniSnuli sakiTxis Seswavlis mizniT mravali wlis ganmavlobaSi sruldeboda 
specialuri gamokvlevebi emisiuri speqtraluri analizisa da atomur-absorbciuli 
meTodebis gamoyenebiT.  
    am gamokvlevebis zogierTi Sedegebi cxr. 9.2-Sia motanili, sadac sakvlevi 
elementebis sidideebi warmodgenilia maTi mTliani jamis wilebis saxiT, 
procentebSi.  
    rogorc cxr.9.2-dan Cans, atmosferul mtverSi didi raodenobiT aris iseTi 
mikrominarevebi, romelTa ricxvs toqsikuri elementebi: manganumi,  bariumi, tyvia, 
qromi, da sxv. miekuTvneba. 
 

cxrili 9.2. metaluri mikrominarevebis Semcveloba qalaqis atmosferul haerSi 
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                     mikrominarevebi, (%) 

Pb Cr Sn Mn Cu Ni Mo V Ti Ba 

16,2 11,7 0,8 21,7 8,7 11,0 0,5 1,2 11,1 17,1 

     
    am minarevebis koncentraciebi atmosferoSi ZiriTadi samrewvelo 
gamonabolqvebis saxeobaze, meteorologiur pirobebze da sakvlevi regionis 
reliefzea damokidebuli.     
    aerozolebis qimiuri Sedgeniloba erTi da imave raionisaTvisac ki gamudmebiT 
icvleba am parametrebze damokidebulebiT. ase magaliTad, SeniSnulia, rom 
liTonuri elementebis koncentraciebis sezonuri cvlileba zamTarSi maqsimumiT da 
zafxulSi ki minimumiT xasiaTdeba. amasTan, mTian raionebSi, rogorc es 
atmosferuli naleqebis mineralizaciis ganxilvisas aRiniSna, sakvlevi minarevebis 
sezonur svlas sawinaaRmdego xasiaTi gaaCnia. garda amisa, naleqian dReebSi, 
miwispira haerSi mtvris araorganuli fraqcia mkveTrad matulobs. 
    atmosferuli mtvris Taviseburebani marto aRniSnuliT ar Semoifargleba. 
magram, atmosferos dabinZurebis monitoringis warmoebisas, zemoT ganxilul 
maxasiaTeblebs gansakuTrebuli yuradReba eTmoba, vinaidan isini miekuTvnebian am 
minarevis ZiriTad ganmasxvavebel Tvisebebs da atmosferos aerodispersuli  
sistemebis didi ricxvidan misi gamoyofis saSualebas iZlevian. 
 

9.2. mtvris wyaroebi da atmosferos dabiZurebaSi  
maTi wvlilis Sefasebebi 

    atmosferos gamtvrianebaze calkeuli wyaroebis gavlenis Seswavlisas, 
ukanasknel wlebSi, Tavisi warmoSobis mixedviT am minarevis kosmosuri, vulkanuri, 
eolurisa da samrewvelo warmoSobis mtvrebad dayofaa miRebuli. 
    kosmosuri mtveri da misi Semcveloba atmosferoSi naklebad Seiswavleboda. 
magram did simaRleze mfreni TviTmfrinavevebi, meteorologiuri raketebi da 
Tanamgzavrebi saWiro informaciis miRebis saSualebas iZlevian.  
    mravali gamokvlevis analiziT dagvedgina, rom atmosferuli mtvris 
SemadgenlobaSi kosmosuri warmoSobis mtvris wili Zalze  mcirea da misi 
koncentracia wlebis ganmavlobaSi praqtikulad ar icvleba. mTel atmosferoSi 
kosmosuri mtvris Semcveloba daaxloebiT 106 t-s utoldeba, rac am minarevis 
saerTo raodenobis 1%-ze naklebs Seadgens. amasTan, Sefasebebma gviCvena, rom 
dedamiwis mTel zedapirze 24 saaTis ganmavlobaSi misi 104 t modis, rac, 

daaxloebiT, 0,210-4 t/km2 –s Seadgens erT dRe-RameSi. kosmosuri mtvris ZiriTadi 
zomebi 0,1-1,0 mkm-s farglebSi meryeobs, Tumca, xSirad 40 mkm-ze meti zomis 
nawilakebic aRiricxeba. dedamiwis zedapiridan 20 km-s simaRleze am saxeobis 
mtvris nawilakTa koncentracia, saSualod, 0,03 naw/sm3-s Seadgens. 
    zRvisa da okeaneebis roli atmosferuli mtvris warmoqmnaSi, kontinentebisagan 
gansxvavebiT, arc ise SesamCnevia. amaSi maT SeuZliaT miiRon monawileoba mxolod 
marilebis daleqvis saxiT. es movlena iSviaTad SeimCneva da isic napirebidan mcire 
daSorebiT.   
    troposferoSi aerozolebis vertikaluri ganawilebis gamokvlevebma gvaCvena, 
rom saSualo da zeda troposferos aerozolebis 90%-ze meti kontinenturi 
warmoSobisaa, xolo danarCeni nawili zRvis warmoSobis nivTierebebisagan Sedgeba.  
    kontinentisa da wynari okeanis zedapirebis zeviT aerozolebis nawilakTa 
ricxvobrivi ganawilebis kvlevis Sedegebi saSualebas iZleva davaskvnaT, rom 
okeaneebis zedapirze 0,5km simaRleze, zRvis Sxefebis aorTqlebis Sedegad, 
kontinentis atmosferul haerSi arsebuli bunebrivi aerozolebis ricxvze ufro 
meti nawilakebi warmoiqmnebian. amasTan, atmosferos ufro maRal fenebSi, uSualod 
7-9km simaRleebamde, bunebrivi warmoSobis kontinenturi aerozolebi Warboben. 
xolo, kontinentisa da okeanis zeviT, amis momdevno simaRleebze, nawilakTa 
koncentracia daaxloebiT Tanabradaa ganawilebuli.  
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    okeanis zedapiridan 15 m-ze mtvris nawilakTa zomebi 10 mkm-s ar aRemateba, 
xolo 9 km simaRleze, maTi zomebis ganawilebis maqsimumi 0,1 mkm nawilakebze modis. 
amasTan, nawilakTa raodenobis ZiriTad masas 0,3 mkm-ze ufro mcire zomebi 
axasiaTebT.  
    zRvisa da kontinentis zedapirebis zeviT atmosferuli mtvris qimiuri 
Sedgenilobis vertikaluri ganawilebis Sedarebebi gviCveneben, rom kontinentze 9km 
simaRlebamde is praqtikulad erTgvarovania, xolo okeanis zeviT ki mas 
orgvarovani xasiaTi gaaCnia. amasTan, zRvis gavlena aerozolebis Sedgenilobaze 1-
2km simaRleebamde vrceldeba, xolo ufro zeviT aerozolebis Sedgeniloba 
axlosaa samrewvelo raionebidan sakmaod daSorebul kontinentis 
troposferosaTvis damaxasiaTebel SedgenilobasTan. 
    mravali mecnieris gamokvlevaTa Sedegebis Sefasebebis Tanaxmadma vulkanuri 
amofrqvevebi atmosferos dabinZurebis erT-erT mniSvnelovan wyarod gvevlineba.   
    grZelvadiani dakvirvebebis saSualebiT mecnierebis mier raodenobrivad iqna 
Sefasebuli am saxis atmosferuli mtvris bevri maxasiaTebeli. amasTan, vulkanuri 
mtvris nawilakebis mier mzis mosuli gamosxivebis SemcirebiT gamowveul 
radiaciuli reJimis cvlilebebis Sefasebebs da vulkanuri amofrqvevebis Tanmxleb 
bundovan ganaTebaze dakvirvebebs eniWeba arsebiTi mniSvneloba. am monacemebis 
analizis Sedegebi, dedamiwaze vulkanuri ferflisa da lavis naleqebis Sefasebebis 
monacemebTan erTad, vulkanuri  mtvris gavrcelebis masStabebisa da atmosferos 
dabinZurebaSi misi wilis dadgenis saSualebas iZleva. 
    vulkanuri mtvris bunebas warmoadgens did simaRleebze gavrcelebuli da iq 
garkveuli vadiT damkvidrebuli nacrovani fena da, masTan erTad, ufro metad 
sicocxlisunariani aerozoluri fenebi. ukanasknelTa Soris qimiuri warmoSobis 
aerozolebi Warboben nacrovani warmoSobis aerozolebs. isini warmoiqmnebian 
atmosferuli ozonisa da vulkanuri amofrqvevebis produqtis - gogirdis orJangis 
urTierTqmedebis Sedegad.  
    nawilakebis atmosferoSi yofnis dro SezRudulia da damokidebulia maTi 
sedimentaciis siCqareebze, romlebic (9.3) formulis daxmarebiT gamoiTvlebian. 
amasTan, vulkanuri mtvris nawilakTa zomebi dedamiwis zedapiridan sxvadasxva 
simaRleebze, amofrqvevebis Sedegad maTi SeRwevis adgilebSi, saSualod, 0,5-5,0 mkm 
farglebSi meryeobs, xolo simkvrive ki 2,3 g/sm3 toladaa miCneuli. 
    aRniSnuli gaangariSebebis Sedegebi cxr.9.3-Sia mocemuli. 
    mocemul cxrilSi ar aris motanili sakvlevi parametrebis mniSvnelobebi 
10km-ze naklebi simaRleebisaTvis, vinaidan am areSi atmosfero aramdgradia. garda 
amisa, rogorc zemoT aRiniSna, am simaRleebze atmosferuli naleqebis mier 
aerozolebis nawilakTa Camorecxvis efeqtic moqmedebs. magram SegviZlia 
CavTvaloT, rom troposferoSi nawilakTa yofnis dro, am areSi wylis molekulebis 
arsebobis dros utoldeba, romelsac ekvatorul nawilSi 9 dRe-Rames, xolo mTel 
sivrceSi, saSualod, 11 dRe-Rames utoleben. 
    miuxedavad imisa, rom vulkanuri mtveri did gavlenas axdens planetis klimatsa 
da radiaciul reJimze, igi atmosferuli mtvris mTliani raodenobis umniSvnelo 
nawils Seadgens. 
 

cxrili 9.3. atmosferos fenebSi vulkanuri mtvris nawilakTa sedimentaciis 
siCqareebi – Vsm/wm da 1km manZilis gavlis dro - t 

 
H, km 

nawilakTa zomebi 
5mkm 2mkm 1mkm 0,5mkm 

V, sm/wm t V, sm/wm t V, sm/wm t V, sm/wm t 
40 2,2 13 sT 1,0 28 sT 0,25 4,7 d.-R 0,063 19 d.-R 
30 0,51 54 sT 0,24 5 d.-R 0,06 20 d.-R. 0,015 11,5 kvira 
20 0,17 7 d.-R. 0,08 15 d.-R. 0,02 8,6 kvira 0,005 34,4 kvira 
15 0,12 10 d.-R. 0,055 21 d.-R. 0,014 12 kvira 0,004 48 kvira 

10 0,12 12,5 d.-R. 0,045 27 d.-R. 0,011 15,5 kvira 0,003 62 kvira 
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    magaliTad, naCvenebia, rom 1963 w-is 17 marts vulkani agungis (k.bali) 
amofrqvevis Semdeg avstraliisa da axali zelandiis Tavze vulkanuri mtveri, am 
minarevis saerTo raodenobis, mxolod 14%-s Seadgenda. 
    cnobili vulkanebis amofrqvevebis qronologiur masalasa da maTze 
dakvirvebebis Sedegebze dayrdnobiT, gaangariSebulia atmosferoSi moxvedrili da 
dedamiwis zedapirze daleqili vulkanuri mtvris woniTi raodenoba, risTvisac 
gamoyenebulia Tanafardoba:  
 

                        P = mV            ,             (9.5) 
 

sadac P - mtvris wona, xolo m da V - Sesabamisad, misi simkvrive da moculobaa. 
    aRniSnulma gaangariSebebma aCvena, rom me XX-e saukunis 70-ian wlebamde 

atmosferoSi 1150109 t vulkanuri mtveri gaifrqva, romelic dedamiwis zedapirze, 

misi Tanabari ganawilebisas, 2,3103 t/km2 feniT daileqeboda. amasTan, me XIX-e 

saukuneSi atmosferoSi am minarevis 230km3 moxvda, rac woniT ganzomilebaSi 520109t 
Sedgens, xolo me XX-e saukunis pirveli 70 wlis ganmavlobaSi misi, daaxloebiT, 

30km3, anu 70109t, moxvda.  
    motanili Sedegebi gviCveneben, rom vulkanebis amofrqvevebs Zalze didi 
raodenobis mtveri SeaqvT atmosferoSi. magram, rogorc vxedavT (cxr.9.3), am saxis 
aerozolebiT mis dabinZurebas droebiTi xasiaTi aqvs. amas, ZiriTadad, ganapirobebs 
is garemoeba, rom calkeul amofrqvevaTa Soris sakmao didi dro gadis, rac xels 
uwyobs wina amofrqvevebis minarevebidan atmosferos TviTgasufTavebas. 
    eoluri mtveri atmosferos am minarevis momdevno Semadgeneli nawilia. is, 
rogorc aRvniSneT, miwis zedapiris gamofitvisa da mtvriani qarbuqisas 
warmoiqmneba. dedamiwis zedapiridan haeris nakadiT atacebuli, farTo diapazonis 
zomebis nawilakebi atmosferos maRal fenebSi xvdebian, sadac isini maRali sididis 
koncentraciebs aRweven. amasTan, mtvris nawilakebi Tavisi warmoSobis adgilidan 
aseuli da, xSirad, aTaseuli kilometris manZilze gadaitanebian. ase, magaliTad, 40 
mkm-mde zomis nawilakebi evropis, aziisa da centraluri amerikis napirebidan 
kunZul barbadosze, wynari da atlantikis okeaneebis zedapirze (samecniero 
kvleviTi gemebis daxmarebiT) iyo registrirebuli.  
    rogorc mecnierTa gamokvlevebi gviCveneben, eoluri mtveri, daaxloebiT 70%-is 
odenobiT, atmosferuli mtvris udides nawils Seadgens da mas aTeuli wlebis ganmav-
lobaSi mkveTri matebis tendencia gaaCnia. amas yamiri da nasveni miwebis sul ufro 
gaZlierebuli xvna da tyeebis gaCexva uwyobs xels. es, Tavis mxriv, tyis zonaSi 
stepebis SemoWras, xolo stepebisa ki gaudabnoebas ganapirobebs.  
    eoluri mtveri warmoiqmneba, umTavresad, iq, sadac Raribulia mcenareuli 
safari, romelic uSlis miwis zedapiris Cqar gamofitvas. mis warmoqmnas, agreTve, 
xels uwyobs haeris simSrale da Zlieri qarebi. amitomac, am saxis atmosferuli 
mtvris ZiriTad wyarod udabnoebi da naxevrad udabnoebi gvevlinebian. aRniSnuli 
regionebis atmosferul haerSi intensiuri qarbuqisas, qaris 10-15m/w siCqareebiT, 200 
mkm-ze meti diametris mqone msxvili nawilakebiT haeris gajerebis Sedegad mtvris 
koncentraciebis mkveTr matebas aqvs adgili.  amasTan nawilakebis ufro wvrili 
fraqciis matebac aRiniSneba. 
    amerikis SeerTebul StatebSi, kanzasis dasavleTisa da kolorados aRmosavleT 
nawilebSi, 1949-1955 wlebis gazafxulis sezonebSi Catarebili gazomvebis Tanaxmad: 
dedamiwis zedapiridan 2 m simaRleze,  8 m/w qaris siCqaris pirobebSi, mtvris 
maqsimaluri koncentracia 218 mg/m3 utoldeboda, xolo misi  saSualo mniSvnelobam 
66 mg/m3 Seadgina. amasTan, mtvris vertikalurma gadatanam saaTSi 4t/km2 Seadgina.  
    eoluri mtvris koncentraciebis vertikaluri ganawilebis TvalsaCino magaliTs 
cxr.9.4-Si motanili monacemebi warmoadgenen.  
    rogorc mocemuli cxrilidan Cans, dedamiwis zedapiridan simaRlis matebasTan, 
nawilakTa saSualo zomebi da woniTi koncentraciebi SesamCnevad mcirdebian da maT 
ganawilebebs eqsponencialurTan miaxloebuli xasiaTi gaaCniaT. 
 

cxrili 9.4. mtvris minarevebis koncentraciebisa da nawilakTa zomebis ganawileba 
atmosferul haerSi mtvriani qarbuqis pirobebSi 
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simaRle dedamiwis 
zedapiridan, m 

nawilakTa diametris 
saSualo zomebi, mkm 

mtvris saSualo 
koncentraciebi, mg/m3 

0,30 70 305,0 
0,61 65 305,0 
1,83 50 240,0 

6,10 50 152,0 

12,20 45 145,0 
24,40 40 130,0 

61,00 35 107,0 

122,00 30 100,0 
305,00 30 70,0 
610,00 25 65,0 
1220,00 25 40,0 

1830,00 20 35,0 
         

    qalaqebisa da samrewvelo raionebis atmosferuli haeris erT-erT ZiriTad 
minarevad samrewvelo warmoSobis mtvers miiCneven. atmosferoSi misi Semcveloba 
mrewvelobisa da transportis ganviTarebiTaa ganpirobebuli. ukanasknels ki, 
rogorc cnobilia, mzardi tempiT matebis tendencia gaaCnia.               
    msoflios mraval qalaqSi samrewvelo gamonabolqvebiT atmosferos maRali 
gamtvrianebis Sedegad saxifaTo mdgomareobaa Seqmnili.   
    ukanaskneli wlebis ganmavlobaSi evropisa da amerikis rig qalaqSi atmosferos 
gamtvrianebam 30%-ze ufro didad moimata. gasaSualoebuli mniSvnelobebiT, 
atmosferodan Camocvenili mtvris raodenoba maTSi 400 t/km2wl sidides aRwevs, 
xolo am minarevis koncentraciebi, xSirad, zRvrul dasaSveb 
 mniSvnelobas aRemateba.     
    unda SevniSnoT, rom haeris nakadiT am minarevis Sor manZilebze gadatanis 
Sedegad, aRniSnuli viTareba uaryofiT gavlenas axdens mcenareul safarze da 
sasoflo-sameurneo kulturebze, xolo planetaruli albedos cvlilebiT, 
dedamiwis radiaciuli reJimis arasasurvel cvlilebebs iwvevs. 
    atmosferos dabinZurebaSi industriuli da bunebrivi warmoSobis mtvris 
wilebis Sefasebebma gviCvena, rom industriuli mtveri atmosferos am minarevis 
mTeli raodenobis, daaxloebiT, 15%-s Seadgens, xolo misi yovelwliuri namati, 
daaxloebiT, 0,4% aRwevs. 
    aRsaniSnavia, rom kacobriobas dedamiwis xmeleTis, daaxloebiT, mxolod 56% 
aqvs aTvisebuli, SedarebiT ufro intensiur eqspluatacias ki, sul 15%-s uwevs. 
aqedan 2%-ti Senoba-nagebobebiT dakavebul farTobze modis, dedamiwis mosaxleobis 
40%-iT, romelsac, ZiriTadad, samrewvelo qalaqebis binadarni Seadgenen. 
    Tu mxedvelobaSi miviRebT imas, rom arsebuli samrewvelo qalaqebi izrdebian 
da viTardebian urbanizaciis Sedegad, xolo maT ricxvs bevri sxva axalic emateba, 
naTeli xdeba aRniSnuli negatiuri ekologiuri mdgomareobis mosalodneli 
gauareseba. es ki, am rTuli fizikuri da qimiuri Tvisebebis mqone minarevis, ufro 
detalur, yovelmxriv Seswavlas moiTxoven. 
 
       9.3.  atmosferos gamtverianebis monitoringis monacemTa     
                    Segrovebis ZiriTadi sakiTxebi 
      9.3.1.  mtvris minarevis dispersiuli ganawilebisa da ricxviTi     
                 koncentraciis monitoringis aspeqtebi 
   atmosferos gamtverianebis Seswavla, mtvris minarevis fizikur-qimiuri Tavisebu-
rebis sirTulis gamo, mniSvnelovnadaa gaZnelebuli. amasTan, atmosferoSi ganuwyvet-
liv mimdinare koagulaciis, difuziisa da daleqvis procesebis gamo, am minarevis 
koncentracia da nawilakTa zomebis ganawileba haerSi mudmivad icvleba. agreTve 
cvalebadi xasiaTi aqvs mtvris gamoyofasac misi wyaroebidan. amitom gasazomi sidide - 
mtvris koncentracia - mniSvnelovnad icvleba droSi. 
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    gaZnelebulia, agreTve, sinjebis aRebisa da analizis procesSi, maTi Tavdapirve-
li dispersiuli Sedgenilobisa da wonis ucvlelad SenarCuneba. 
    zemoaRniSnuli mniSvnelovnad aferxebs atmosferos gamtverianebis maxasiaTebe-
li parametrebis sazomi unificirebuli aparaturis Seqmnas. miuxedavad amisa, atmos-
feros mtvris minarevis Seswavlisadmi didma interesma rigi, xSirad, erTmaneTis Se-
mavsebeli, meTodebis Seqmna gamoiwvia, romlebic aRniSnuli siZneleebis gadalaxvis 
SesaZleblobas qmnian.   
    atmosferos gamtverianebis kvlevisas metnawilad misi Sefasebis ricxviTi da 
woniTi meTodebi gamoiyeneba. kvlevis ricxviTi meTodis erT-erT ZiriTad upirates-
obad drois mcire monakveTSi atmosferos gamtverianebis dinamikis Seswavlis SesaZ-
leblobaa miCneuli. am meTodiT, agreTve, nawilakebis dispersiuloba da forma Se-
iswavleba da, agreTve, SesaZlebeli xdeba maTi  qimiuri Semcvelobis dadgena. aR-
niSnuli amocanebis gadasaWrelad garemos  dabinZurebis kontrolis qselSi nawi-
lakTa mricxvel aparaturam - impaqtorma  farTo gamoyeneba hpova.  
    am tipis xelsawyoebis moqmedeba dafuZnebulia gamWvirvale firfitaze aeroz-
olebis inerciuli daleqvis principze. amisaTvis gamoiyeneba nawilakebis kinetikuri 
energia, romelsac isini xelsawyos xvrelSi, haeris wvrili nakadiT gasvlis Sede-
gad, siCqaris matebiT iZenen. am procesebis Teoriuli da eqsperimentuli gamokvleve-
bi k. meis mieraa Sesrulebuli (May K.R., 1945). ufro mogvianebiT ki maT mecnierTa 
farTo wris yuradReba miipyres. am gamokvlevebis Tanaxmad, raime haermwovis saSu-
alebiT atmosferul haerTan erTad Sewovili aerozolebi, impaqtoris xvrelSi di-
di siCqariT, 10-100 m/wm farglebSi, moZraobis Sedegad gaiSviaTebul garemoSi xvde-
ba, sadac haeris nakadis siCqare da mimarTuleba mkveTr cvlilebas ganicdis. xolo, 
aerozolebi ki, rogorc SedarebiT ufro inerciuli fraqcia, haeris nakadis pirve-
ladi traeqtoriis gaswvriv ganagrZobs moZraobas da milSi dinebis perpendikula-
rulad ganlagebul sinjis asaReb Roburas ejaxeba.  
    xSirad, aRniSnuli saxis kvlevebisas gamoiyeneba kaskaduri impaqtori, romelic 
ramdenime impaqtoris SenaerTs warmoadgens, Tanmimdevrulad Semcirebuli haeris 
Sesawovi xvrelebiT. 
    impaqtoris kaskadebSi nawilakTa inerciuli daleqvis efeqtianoba stoqsis  pa-
rametris funqciaa da igi gamoiTvleba formuliT:  
 

                   
k

dV
St



 2

=    ,                         (9.6) 

sadac V - haeris nakadis siCqare,  - nawilakTa simkvrive, d - maTi diametri,  - haeris 

siblante, ℓ - sistemis maxasiaTebeli sigrZe, xolo k – mudmivi sididea.  
    dadgenilia, rom impaqtoris kaskadebSi nawilakTa ganawileba zomebis   
mixedviT logariTmul - normalur kanons eqvemdebareba. amasTan, miRebuli sinjebis 
damuSaveba, romelic mikroskopis saSualebiT warmoebs, TiToeul kaskadSi 
nawilakTa saSualo zomebisa da ricxvis dadgenas iTvaliswinebs.      
    nawilakTa raodenobis dadgena, agreTve, mikroskopis qveS sinjis sxvadasxva 
monakveTis fotografirebiTac xorcieldeba, Semdgom maTi ricxvis daTvlis mizniT. 
amasTan, nawilakTa ricxviTi koncentraciis gamosaTvlelad gamoiyeneba formula:  

                        
Vb

aS
n =     ,                       (9.7) 

sadac a - nawilakTa saSualo ricxvia mikroskopis xedvis areSi, an okularis 

TiToeul badeSi, S - aerozolis kvalis farTobi, b - mikroskopis xedvis, an  
okularis badis farTobi, xolo V - gamotumbuli haeris moculobaa.  
    amasTan aRsaniSnavia, rom, miuxedavad haerSi danawevrebuli nawilakebis 
sakvlevi maxasiaTeblebis gansazRvris mikroskopuli meTodis sakmaod didi   Sro-
matevadobisa, is warmoadgens erTaderT pirdapir meTods, romlis saSualebiTac, 
miuxedavad misTvis Cveuli gazomvis subieqturi cdomilebisa, miiReba utyuari 
Sedegebi. swored amitomac am meTodis daxmarebiT xdeba aRniSnuli kvlevebisaTvis 
gamiznuli sxvadasxva avtomatizirebuli xelsawyoebis dakalibreba. 
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    inerciuli daleqvis principi gamoiyeneba agreTve sxva tipis xelsawyoebSic: im-
piJerebSi, centrifugebSi, konifugebSi da sxv. magram maT ver hpoves farTo gamoyene-
ba, vinaidan sakmaod didi SerCeviTi unarianoba gaaCniaT aerozolebis zomebis mi-
marT da, amasTan, rigi sxva uaryofiTi mxarec axasiaTebT. 
    zemoganxilulis garda, agreTve, arsebobs sxva mravali xelsawyo, romelTa moq-
medeba fotoeleqtrul principzea damyarebuli. maTi optikuri sqema nawilakebis mi-
er gabneuli sinaTlis nakadis intensiobis gazomvis sam meTodzea agebuli:  

- erT-erT maTganSi gamoiyeneba movlena, romlis drosac nawilakebis mier  
gabneuli sinaTlis nakadi fotoeleqtrul gamamravleblis fotokaTodze maqsimalu-
rad SesaZlebeli farTosxeulovani kuTxidan grovdeba.  

- meoreSi ki, nawilakebis mier gabneuli sinaTlis nakadis intensioba     
viwrosxeulovan kuTxeSi, sinaTlis sxivis gavrcelebis axlo areSi  izomeba.ю 

- agreTve gamoiyeneba meTodi, romelSic sakvlevi aerozolebis mier     

gabneuli sinaTlis nakadi ganaTebis mimarTulebasTan 90kuTxiT xelsawyos 
fotokaTodze grovdeba.  
    am xelsawyoebis ZiriTadi naklia: nawilakebis zomebis arCeviToba; qimiuri 
analizis Catarebis SeuZlebloba; xelsawyos gamosavalze miRebuli impulsisa da 
sakvlevi obieqtis sidideebis urTierTdakavSirebis siZnele. 
    aRsaniSnavia, rom aerozolebis nawilakTa Sesaswavlad arsebuli meTodebi da 
xelsawyoebi ar SeiZleba iqnen miCneulni universalurad, vinaidan TiToeuli maTga-
ni iZleva mxolod garkveuli sididis nawilakebis analizis saSualebas. amJamad ar 
mogvepoveba iseTi xelsawyo, romelic uzrunvelyofda atmosferuli mtvris nawila-
kebis mTeli speqtris gazomvebs. miuxedavad amisa, maTi daxmarebiT SesaZlebelia 
dakvirvebebis warmoeba atmosferos gamtvrianebaze da aerozoluri nawilakebis Ses-
wavla zomebis sxvadasxva diapazonSi, rac atmosferos gamtvrianebaze saWiro in-
formaciis miRebis saSualebas iZleva. 
 
      9.3.2.  bunebriv garemoSi aerozolur nawilakTa ganawilebis            
                ZiriTadi maxasiaTeblebis monitoringi 
    aRniSnuli sakiTxis gaSuqebis mizniT, samrewvelo qalaqSi, gamonabolqvTa 
wyaroebidan sxvadasxva manZilebze, zomebis mixedviT gaangariSebuli, haerSi 
danawevrebul nawilakTa fardobiTi ricxvebis ganawilebis kvlevis erT-erTi seriis 
gasaSualoebuli Sedegi nax.9.1 -zea mocemuli.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
           nax.9.1. emisiebis wyarodan 2km daSorebiT, zomebis mixedviT            
           gamoTvlili mtvris nawilakTa fardobiTi ricxvis ganawileba   
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    gansaxilvel naxazze d - nawilakTa diametri, mkm-Si, xolo Fi% - i zomis    
nawilakTa fardobiTi ricxvia, maTi emisiebis wyarodan 2km manZilis         
daSorebiT, romelic (9.8) formulis daxmarebiT aris gaangariSebuli:                              

                             %100
N

N
F i

i = ,                     (9.8) 

sadac Ni  - i-uri zomebis diapazonis nawilakTa ricxvi, xolo N - yvela zomis  
nawilakTa saerTo ricxvia. 
    rogorc naxazidan Cans, mtvris nawilakTa maqsimaluri raodenoba,     
daaxloebiT 50%-ze meti, 0-6 mkm-s farglebSi mdebare diametris mqone        
nawilakebze modis. amasTan, zomebis matebasTan erTad maTi ricxvi mkveTrad ecema 
da saerTo jamis mxolod mcire nawils Seadgens. 
    nax. 9.1 - ze mocemuli nawilakebisaTvis iqna gaangariSebuli maTi            
sedimentaciis siCqareebi stoqsis (9.2) formulis daxmarebiT. amasTan, mtvris 

nawilakTa simkvrive, toli  =  g/m3 - sa, qimiuri analizis gziT iqna  gansaz-
Rvruli. aRniSnuli gaangariSebis SedegebiT nax. 9.2 - ze mocemuli  grafikia 
agebuli.    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
                nax. 9.2. mtvris nawilakebis sedimentaciis siCqareebi 
    rogorc gansaxilveli naxazidan Cans, nawilakTa zomebis matebasTan erTad 
SesamCnevad matulobs maTi sedimentaciis siCqareebic. amasTan, minimaluri     siC-
qareebi nawilakTa 0-6mkm zomebisaTvis aRiniSneba, romelTa ricxvi haerSi,    nax.9.1 - 
is Tanaxmad, maqsimalurs utoldeba. amrigad, Teoriuli gaTvlebiT iqna dadas-
turebuli praqtikuli masalebiT miRebuli Sedegebi.  
    impaqtorebma, agreTve, TviTmfrinavebis daxmarebiT dedamiwis zedapiridan 
sxvadasxva simaRleze mtvris nawilakTa ganawilebis kvlevebSi hpoves farTo  
gamoyeneba.. 
    aRniSnuli sakiTxis gaSuqebis mizniT, iqna Catarebuli dedamiwis zedapiridan 
yovel 500m-Si, 4km-mde, TviTmfrinaviT mtvris minarevis sinjebis aReba, impaqtoris 
gamoyenebiT nax.9.3.  
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      nax.9.3. mtvris nawilakTa ricxviTi koncentraciebis ganawileba      
                       atmosferoSi: I-susti da II-Zlieri inversiebis pirobebSi 
 
    amasTn, kvleva iTvaliswinebda samrewvelo qalaqis raionSi mtvris nawilakTa 
ricxvobrivi koncentraciebis ganawilebis dadgenas, dedamiwis zedapiridan simaR-
lis cvlilebaze da atmosferos stratifikaciaze  damokidebulebiT. am kvlevis ga-
saSualoebuli Sedegebi nax.9.3-is grafikebzea mocemuli.                                           
    rogorc kvlevis Sedegad miRebuli masalis analizi gviCvenebs, sxvadasxva simaR-
leebze aRebul atmosferuli haeris sinjebSi, mtvris nawilakTa ricxviTi koncen-
traciis ganawileba gabatonebul meteorologiur pirobebzea damokidebuli. amas-
Tan, temperaturul inversiebs mniSvnelovani roli gaaCniaT. 
    cnobilia, rom normalur pirobebSi, dedamiwidan troposferos zeda sazRvramde 
simaRlis yoveli 100m - iT matebasTan atmosferuli haeris temperaturas, saSualod, 
0,6° klebis xasiaTi gaaCnia. magram, xSirad, haeris romelime fenaSi es kanonzomiereba 
irRveva da temperaturis klebis magivrad misi momateba SeiniSneba, anu 
temperaturul inversias aqvs adgili. amasTan, Tavisufal atmosferoSi inversiebis 
fenebis simZlavrem SesaZloa aseul metrebs miaRwios.  
    aRsaniSnavia, rom temperaturuli inversiebi xels uSlian haeris nakadebis 
mimoqcevas da smogis, burusis, nislis, Rublebis warmoSobisa da mavne minarevTa 
dagrovebis xelsayrel pirobebs qmnian. aqedan gamomdinare, mtvris nawilakTa 
koncentraciebis ganawileba inversiebis arsebobis pirobebSi iwvevs interess.   
    rogorc saanalizo nax. 9.3 - dan Cans, mocemul kvlevebSi nawilakTa ganawileba 
or jgufad daiyofa: pirvel jgufs miekuTvneba SemTxvevaTa rigi, romelSic 
nawilakTa koncentraciebis ganawileba simaRlis mixedviT eqsponencialur 
kanonzomierebas eqvemdebareba, kargi miaxloebiT;  
    meoreSi ki - mocemulia koncentraciaTa rigi, romelSic maTi ganawileba, 
daaxloebiT, 3 km simaRlemde mniSvnelovnad gadaixreba aRniSnul 
kanonzomierebidan. 
    nawilakTa koncentraciebis ganawilebis pirvel jgufSi Semavali sinjebis 40%-s 
Seadgenen sinjebi, romelTa aRebisas aRiniSneboda 1-3 saaTis xangrZlivobis susti 
inversiebi. 
    meore jgufs Seadgenen sinjebi, romelTa aRebisas, ZiriTadad, aRiniSneboda 
ramdenime saaTidan - 3-ze meti dReRamis xangrZlivobis Zlieri inversiebi.       
    naxazidan Cans, rom ukanaskneli jgufis monacemebSi 0-3km simaRlis intervalSi 
mtvris nawilakTa koncentraciebis SesamCnevi mateba daikvirveba. es ki, ganpirobe-
bulia aRniSnul simaRleebze haeris masebis vertikaluri ganawilebis 
xelisSemSlel, temperaturis inversiebis arsebobiT, riTac, Tavis mxriv, haeris am 
fenebSi minarevebis dagrovebis pirobebi iqmneba. 
 
            9.3.3. atmosferos gamtverianebis kontrolis meTodebi 
    atmosferos gamtverianebis kontrolis msoflio praqtikaSi misi gansazRvra, Zi-
riTadad, woniT erTeulebSi sruldeba. es ganpirobebulia imiT, rom woniTi meTodi 
miRebulia standartulad da aRniSnuli gazomvebis warmoebisas, misi gamoyeneba 
aucilebelia. amasTan, gamoiyeneba ori midgoma. erT-erTi maTgani, mtvris sinjis Seg-
rovebis metad gavrcelebuli, aspiraciuli meTodisagan  Sedgeba, xolo meore ki se-
dimantaciur meTods emyareba. 
    aRsaniSnavia, rom sedimentaciuri analizi atmosferos gamtverianebis kontro-
lis meTodebis erT-erTi ZiriTadi Semadgeneli nawilia, vinaidan mtvris minarevis 
msxvildispersiuli nawilis Segroveba, praqtikulad, mxolod am meTodis gamoyene-
biT xdeba.  
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    Segrovili sinjebis Sesabamisi analizis Semdeg, miiReba saWiro informacia ha-
eris nakadis dinebebze, mtvris minarevis qimiur Sedgenilobaze, mSral daleqvasa da 
naleqebiT mis Camorecxvaze atmosferodan da sxv.  
    atmosferuli mtvris woniTi koncentraciebis 20 wuTiani gasaSualoebuli, dis-
kretuli mniSvnelobebis misaRebad, rac ganpirobebulia garkveuli higienuri moT-
xovnebiT, farTod gamoiyeneba aspiraciuli meTodi. igi ukve didi xania gamoiyeneba 
praqtikaSi da warmoadgens ZiriTad meTods saimedo Sedegebis misaRebad. amasTan, ar-
apirdapir meTodebze dafuZnebuli yvela aspiraciuli principis gamoyenebiT moqmedi 
avtomaturi xelsawyos kalibreba am meTodis daxmarebiT warmoebs.  
    amis garda, aspiraciuli meTodis Rirsebas miekuTvneba aRebuli sinjebis 
reprezentatuloba da maTi dispersuli, qimiuri da sxva analizis Catarebis 
SesaZlebloba. 
 
        9.3.3.1. atmosferos gamtverianebis kontrolis eqspresmeTodebis  
                               moqmedebis principebi 
    rogorc aRvniSneT, atmosferos gamtverianebis regularuli kontrolis mizniT, 
aspiraciul principze dafuZnebuli meTodi gamoiyeneba. amasTan,     sakvlevi haeris 
gatumbvisas boWkovani filtris gavliT, ukanasknelze mtvris naleqi miiReba. 
    haeris gafiltvramde da gafiltvris Semdeg filtris wonaTa sxvaobiT 
ganisazRvreba mtvris sinjis wona. mtvris koncentracia ki - ukanasknelis filtrSi 
gasuli haeris moculobasTan SefardebiT gaiTvleba. 
    am meTodis ZiriTad nakls sinjis aRebis Sromatevadoba da filtris  
bevrjeradi awonvis aucilebloba Seadgens. garda amisa, sinjis aRebasa da  
gazomvis Sedegis miRebas Soris arsebuli droiTi monakveTis didi wyvetiloba ver 
uzrunvelyofs saWiro informaciis miRebis operatulobas.  
    jerjerobiT SeuZlebelia aRniSnuli meTodiT mtvris koncentraciis   pirdapi-
ri gazomvis avtomatizireba. magram arsebobs misi gazomvis sxvadasxva arapirdapiri 
eqspres-meTodi, romlebic dafuZnebulia optikur, radiometrul, eleqtronul da 
siTbur principebze.  
    rogorc gamokvlevebma aCvena, nawilakTa eleqtruli muxtebi da mtvris Termuli 
Tvisebebi yovelTvis araa misi wonis proporciuli. amitom, mtvris am fizikuri Tvi-
sebebis arapirdapiri gazomvebis sizuste damokidebulia aerozolebis nawilakTa ma-
xasiaTeblebis cvalebadobaze. magaliTad, mtvris eleqtrizacia haeris tenianobaze 
da, gansakuTrebiT, mis xnovanobazea damokidebuli. droTa ganmavlobaSi misi eleq-
truli Tvisebebi Zlierdeba,  xolo tenianobis matebasTan ki - mcirdeba. amis gamo, 
gazomvebis pirobebze  damokidebulebiT, yovelTvis iqmneba xelsawyos xelaxali da-
kalibrebis aucilebloba, rac mis mniSvnelovan nakls warmoadgens. 
    cnobilia, rom Termoferuli Zalebi, romlebic aerozolebisa da sakvlevi mo-
culobis haeris saTavso garemos araTanabari gaTbobiT warmoiqmnebian, Termopreci-
pitatorebSi mtvris koncentraciis gasazomad gamoiyenebian. magram, 20 mkm-ze meti 
zomis nawilakTa Segrovebis mcire efeqtianobis gamo, Termoprecipitaciam praqtika-
Si ver hpova farTo gamoyeneba. amasTan, sakvlevi haeris umniSvnelo moculobis ga-
tumbvis Sedegad, miRebuli sinjebi arareprezentatulia. garda amisa, es meTodi iT-
xovs sinjebis Sromatevad damuSavebas sasworze da mikroskopis qveS. 
    zemoaRniSnulis gaTvaliswinebiT, atmosferos gamtverianebis kontrolis avto-
maturi xelsawyoebis Sesaqmnelad yvelaze ufro perspeqtiulad fotometruli da 
radiometruli meTodebi iqna miCneuli. 
 
         9.3.3.2. atmosferos gamtverianebis kontrolis fotometruli       
                            meTodis ZiriTadi principebi 
    fotometruli meTodis gamoyenebisas haeridan filtrze daleqili mtvris mier 
STanTqmuli da siTeTris etalonSi gasuli sinaTlis nakadis urTierTSejereba 
xdeba. 
    buger-lambert-beris kanonis Tanaxmad, mtvris sinjSi da sufTa filtrSi 
gasuli sinaTlis nakadebs Soris (Sesabamisad, I da I0) marTebulia toloba: 
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keII −= 0     ,         (9.9) 

sadac k -sinaTlis STanTqmis koeficientia, xolo   -misi gzis sigrZea mocemul 
garemoSi. 
    aRniSnuli meTodi gamoiyeneba, rogorc uSfoTvel garemoSi sakvlevi    
minarevis koncentraciebis uSualo gazomvisas, ise, mtvris sinjis aRebis   Semdeg, 
gamtverianebuli filtris fotometrirebisas.  
    gamtvrianebuli filtris optikuri simkvrive ganisazRvreba gantolebiT: 
 

                            
I

I
lgD 0=       ,              (9.10) 

    an      
 

                             εD =    ,                   (9.11) 
 

    sadac  = k. 
    filtrze daleqili aerozolis myari wona Semdegi gantolebiT ganisazRvreba: 
 

                         mSPPP =−= 0    ,          (9.12) 
 

sadac P da P0 - Sesabamisad, gamtvrianebuli da sufTa filtris wonebia, S da ℓ - 

Sesabamisad, filtris gamtverianebuli nawilis farTobi da sisqea, xolo m-mtvris 
kuTri wonaa. 
    mocemuli gantolebebidan gamomdinareobs, rom:  
 

                              
mρS

P
εD


=    .              9.13) 

 

   amrigad, gansaxilveli meTodiT woniTi koncentraciis mniSvneloba 
V

P
q


=  

ganisazRvreba Semdegi gamosaxulebidan: 
 

                         
mρS

Vq
εD =    ,              (9.14)           

  

da igi gvaZlevs: 
 

                             
V
m

κ

ρS
D

4343.0

1
q =   ,             (9.15) 

 

sadac V – filtrSi gatumbuli sacdeli haeris moculobiTi raodenobaa. 
    miuxedavad fotometruli meTodis rigi upiratesobisa, man ver hpova farTo 
gamoyeneba praqtikaSi. ZiriTadad es gamowveulia imiT, rom xelsawyos Cvenebaze 
mtvris dispersiuloba da Seferiloba axdens mniSvnelovan gavlenas. xolo aqedan 
gamomdinareobs xelsawyos xSiri kalibrebis aucilebloba.  
    rig SemTxvevaSi aucilebelia maRali koncentraciebis arseboba. xolo rigSi ki, 
saWiroa sinjis xSiri awonva laboratoriul pirobebSi.             
    atmosferuli mtvris koncentraciis gansazRvrisadmi ufro maRali      
moTxovnebis wayenebisas, radiometruli meTodis gamoyenebaa mizanSewonili.     
    igi fotometruli meTodis winaSe im upiratesobiT sargeblobs, rom gacilebiT 
naklebadaa damokidebuli mtvris fizikur-qimiur Tvisebebze.  
    praqtikaSi farTod ixmareba xelsawyoebi, romelTa moqmedeba, nivTierebaSi dete-

qtoris mimarTulebiT -nawilakTa gavlisas, maTi STanTqmis gazomvas emyareba. 

    rogorc cnobilia, gamosxivebis wyarosa da deteqtors Soris −nawilakTa STan-
Tqma, ZiriTadad, nivTierebis atomis garsis eleqtronTan misi urTierTqmedebiTaa 
gamowveuli. aqedan gamomdinare, am nawilakTa STanTqma,  umTavresad, sakvlevi nivTi-
erebis erTeulis tol farTobze mosul eleqtronTa ricxvzea damokidebuli. rad-
gan eleqtronTa ricxvi atomSi  daaxloebiT misi masis proporciulia, SeiZleba Ca-

iTvalos, rom −nawilakTa STanTqma sakvlevi nivTirebis erTeul farTobze mosuli 
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masis funqciaa. amasTan, mtvris nivTierebrivi Sedgenilobis sirTulis ugulvebel-
yofaa SesaZlebeli, vinaidan miRebuli Sedegebi TiTqmis araa damokidebuli Semadge-
nel nivTierebaTa simkvriveze an atomur wonaze. zogierTi gadaxrebi SeiZleba aRin-
iSnos mZime da msubuq elementebs Soris eleqtronTa ricxvisa da atomuri wonis Se-
fardebis mniSvnelobaTa SesamCnevi sxvaobisa da, agreTve, birTvuli gabnevis movle-
nis Sedegad. 
    gamtverianebis kontrolis praqtikaSi karga xania cnobilia radiometruli 
meTodis gamoyenebis principuli SesaZleblobani.    
    sedimentaciuri meTodi aerozolTa myari fraqciis sinjebis Segrovebis erT-erT 
uZveles da umartives saSualebas warmoadgens. mas ori nairsaxeoba gaaCnia: 
    -  pirvel SemTxvevaSi sakvlevi haeri Tavsdeba garkveul izolirebul   mocu-
lobaSi, sadac warmoebs nawilakTa daleqva gravitaciuli Zalis       moqmedebiT. 
amisaTvis sxvadasxva sedimentaciuri ujredebi gamoiyeneba,        romelTa Soris 
yvelaze cnobilia ouensis mtversazomi da grinis sedimentatori.  
     -  meore SemTxvevaSi nawilakTa sedimentacia ucnobi moculobis mqone, SeuzRu-
davi sivrcidan (atmosferodan) warmoebs.  
    gansaxilveli meTodiT miRebuli Sedegebi SeiZleba gamoisaxos mocemuli drois 
ganmavlobaSi erTeul farTobze daleqil nawilakTa ricxvSi an maT wonaSi. igi am-
JamadFfarTod gamoiyeneba praqtikaSi, atmosferos dabinZurebis gansazRvris Sedege-
bis woniT erTeulebSi gamosaxvis mizniT. 
    meTodis ZiriTad naklovanebas sinjis asaRebi mowyobilobis sakmaod xangrZlivi 
eqsponireba (ramdenime saaTidan ramdenime dRemde) miekuTvneba, romelic atmosfero-
Si mtvris koncentraciazea damokidebuli. garda amisa, nawilakTa wvrildispersiu-
li fraqciis daWera sakmaod Znelad xorcieldeba. 
    miuxedavad aRniSnulisa, dedamiwis zedapirze mosuli atmosferuli mtvris ra-
odenobis gansazRvris didi mniSvneloba, praqtikaSi am meTodis gamoyenebis aucil-
eblobas iwvevs. amasTan, misi gamoyeneba gacilebiT martivia, vidre  haerSi mtvris 
koncentraciis gansazRvra aspiraciuli meTodiT, rasac specialuri aparatura sWir-
deba.  
    koleqtoriT aRebuli sinjis Sesabamisi damuSavebis Sedegad SeiZleba vimsje-
loT garemos dabinZurebis iseT mniSvnelovan maxasiaTeblebze, rogorebicaa: - at-
mosferos saerTo gamtvrianeba; - radioaqtiuri dabinZureba; qimiuri Sedgeniloba; 
haeris nakadiT mtvris nawilakTa regionaluri da  transsasazRvro gadatanebis gan-
sazRvris SesaZlebloba da sx. 

          9.3.3.3.  მეტალური mikrominarevebis gansazRvris emisiuri             
          speqtro-fotometriuli da atomur-absorbciuli meTodebi 
    atmosferos erT-erTi ZiriTadi minarevis - mtvris komponentis qimiuri Sedge-
nilobis codnis didma aucileblobam misi kvlevis meTodebis Seqmna ganapiroba.  

    atmosferul mtverSi liTonTa mikrominarevebis koncentracia 10-10 - 610-5g/m far-
glebSi icvleba. amasTan, saanalizo sinji xSirad Zalian mcire sididisaa, romelic 
ramdenime miligramidan mis meased nawils Seadgens. es garemoeba mtvris qimiuri 
Sedgenilobis gansazRvrisas damatebiT siZneleebs iwvevs, vinaidan aseT SemTxvevebSi 
qimiuri analizis Cveulebrivi meTodebi araefeqturni arian. 
    nivTierebis Sedgenilobis gansazRvris sxvadasxva meTodebs Soris emisiuri speq-
traluri analizis meTodebs uWiravs mniSvnelovani adgili. maTi saSualebiT sxva-
dasxva Sedgenilobisa da warmoSobis obieqtebSi nivTierebaTa farTo wris pirdapi-
ri gansazRvra da drois mcire monakveTSi mikrominarevTa Sedgenilobaze operatiu-
li informaciis miReba aris SesaZlebeli.                
    amasTan, anTropogenuri zemoqmedebis Sedegad, atmosferos minarevTa mikroSedge-
nilobis cvlilebebis dadgenisa da meteorologiuri pirobebis gaTvaliswinebiT 
sakvlev elementTa transsasazRvro gadatanis Sefasebis saSualebas qmnis.     
    rig SemTxvevaSi minarevTa Sedgenilobisa da koncentraciebis Sesaxeb ufro zus-
ti informaciis misaRebad, maTi cvlilebebis mizezebis gamovlenisa da prognozire-
bis damuSavebis mizniT da sxv., saWiroa gvqondes analizis ufro sruli meTodi. am-
asTan dakavSirebiT, iqna SemuSavebuli aRniSnuli sakiTxis kvlevis metad mgrZnobia-
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re meTodi, romelic, pirvel rigSi, iTvaliswinebs,  rogorc gansazRvris sizustisa 
da mgrZnobiarobis amaRlebas, ise atmosferos dabinZurebis kontrolis praqtikaSi 
mis martivad gamoyenebas.  
    analizis ufro maRali sizustiT Cata moiTxovs winaswar operaciebs fonis gav-
lenis asacileblad. am mizniT SeiZleba gamoyenebuli iqnas saanalizo nimuSebis qi-
miuri damuSavebis meTodebi, romlebic winaswar koncentrirebasa da ZiriTadi kom-
ponentebidan mcire elementTa kvalis mocilebas Seicaven. 
    dReisaTvis SemuSavebulia elementTa koncentrirebis rigi meTodi xelatwarmom-
qmneli sorbentebis gamoyenebiT, romlebic sul ufro met gamoyenebas pouloben bu-
nebrivi garemos dabinZurebis kvlevis praqtikaSi.        
    aRsaniSnavia, rom sorbciuli koncentrirebisa da dayofis mizniT gamoyenebuli 
praqtikuli midgomebi sakmaod martivebad xasiaTdebian da, ionTa cvlis meTodebSi 
xmarebuli, koncentrirebisa da dayofis xerxebis msgavsni arian. amasTan, am operaci-
ebis Sesrulebis xarisxi mniSvnelovnadaa damokidebuli sorbentis sworad SerCeva-
ze, mis momzadebaze gamosayeneblad, samuSaos Sesrulebis xerxebisa da procesebis 
msvlelobis pirobebis SerCevaze da, aseve, elementTa koncentrirebisa da dayofis 
Semdeg maTi gansazRvris meTodebze. rig SemTxvevaSi mikroelementebis jgufuri kon-
centrirebis amocana ismeva, maTi makrokomponentebidan gamoyofiT. amasTan, ukanas-
knel process mTlianad an nawilobriv asruleben, imaze damokidebulebiT, Tu ro-
gori meTodi aris navaraudevi koncentrirebuli mikroelementebis gansazRvris miz-
niT.   
    vinaidan xelatwarmomqmnel sorbentebs SeuZliaT urTierTqmedeba ramodenime an 
mraval qimiur elementebTan, sxvadasxva elementebis koncentrirebisa da dayofis 
mizniT ixmareba erTi da igive sorbenti.        
    xelatwarmomqmnel sorbentze mikroelementebis koncentrirebis Sendeg maTi gan-
sazRvra sxvsdasxva meTodiT aris SesaZlebeli, maT Soris atomurabsorbciuliT, 
romelic analizuri qimiis erT-erT wamyvan meTodad aris miCneuli. 
    amrigad, kvlevis Sedegebis maRali sizustiT miRebis mizniT saWiroa bunebrivi 
garemos obieqtebis sinjebSi mZime toqsikuri liTonebis minarevebis gamoyofa xe-
latwarmomqmneli boWkovani sorbentis POLIORGS-VII M-is daxmarebiT da Semdeg maTi 
koncentraciebis gansazRvra atomur-absorbciuli meTodiT. amasTan, meTodis maqsima-
luri cdomileba 10-15% ar aRemateba. 
    rogorc irkveva, operatiuli informaciis misaRebad, atmosferos liTonuri mik-
rominarevebis farTo speqtris erTdrouli gansazRvra emisiuri speqtro-fotometri-
uli meTodis gamoyenebiTaa mizanSewonili. xolo, miRebuli  Sedegebis dazusteba, 
zogierTi praqtikuli da samecniero miznebisaTvis, atomur-absorbciuli meTodis 
gamoyenebiT aris SesaZlebeli. 
 
                  9.4. kavkasiis raionebSi atmosferuli mtvris    
                           mikroelementuri Sedgeniloba  
    atmosferuli mtvris minarevis qimiuri Sedgenilobis Seswavlas, didi praqtiku-
li da mecnieruli mniSvneloba gaaCnia. gansakuTrebiT es mtvris 
    SemadgenlobaSi Semavali liTonebis jgufs exeba. dabinZurebis wyaroebidan am 
minarevebis gavrcelebis kanonzomierebis Seswavlas, atmosferoSi maTi koncentraci-
ebis donis gansazRvrasa da qvefenil zedapirze mosuli raodenobis Sefasebas didi 
ekologiuri, geofizikuri, higienuri, biologiuri da sameurneo mniSvneloba gaaCnia. 
gansaxilveli sakiTxis gaSuqebis mizniT, kavkasiis sxvadasxva regionSi atmosfero-
dan qvefenil zedapirze mosuli atmosferuli mtvris mikrominarevTa Semcveloba 
iqna Seswavlili da Sefasebuli. amasTan, dedamiwis zedapirze mosuli aerozolebis 
sinjebis Segroveba xorcieldeba sedimentaciis meTodis daxmarebiT, xolo miRebul 
sinjebSi mikrominarevebis gansazRvra ki, sruldeboda am miznebisaTvis SemuSavebu-
li emisiuri speqtraluri analizis meTodis gamoyenebiT.    
 

cxrili 9.5.kavkasiis raionebSi qvefenil zedapirze mosuli atmosferuli mtvris 
sinjebSi liTonuri mikrominarevebis Semcveloba % -Si  

m i n a r e v i sinjebis Segrovebis punqtebi 
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Si 10,1 16,7 15,4 15,8 13,1 9,2 3,6 15,2 16,1 16,7 30,6 

Ca 8,9 12,9 31,8 13,4 13,1 29,3 16,0 14,0 13,6 7,7 13,9 

Al 2,8 5,7 5,8 2,9 2,1 3,2 2,4 2,5 5,9 2,8 2,7 

Mg 3,0 3,3 1,9 3,8 3,5 2,3 5,9 3,5 5,9 1,4 3,1 

Fe 2,3 2,4 3,9 1,0 1,1 1,4 1,2 1,5 3,4 2,8 0,8 

Mn 0,4 0,2 0,7 0,1 0,2 0,3 0,4 0,2 0,3 0,1 0,1 

Sr 0,4 0,2 0,2 0,8 0,5 0,8 0,6 0,2 0,2 0,1 0,2 

Ti 0,4 0,1 0,3 0,3 0,1 0,1 0,03 0,2 0,3 0,3 0,2 

Ni 0,03 0,02 0,03 0,01 0,01 0,03 0,01 0,01 0,02 0,04 0,001 

Pb 0,04 0,02 0,04 0,02 0,09 0,02 0,02 0,03 0,06 0,03 0,02 

Cr 0,01 0,02 0,03 0,01 0,01 0,03 - 0,01 0,03 0,03 0,01 

V 0,01 0,01 0,01 0,003 0,003 0,004 - 0,003 0,004 0,01 0,004 

Zr 0,02 0,003 0,06 0,02 0,003 0,1 - 0,03 0,01 0,01 0,03 

Sn 0,01 0,01 0,01 0,003 0,01 0,01 0,001 0,01 0,01 0,01 0,01 

Ag 0,01 0,001 0,001 0,001 0,003 - 0,0002 0,001 0,006 0,001 - 

Ga 0.003 0.001 0.002 0,001 0,001 - 0,001 0.001 0,002 0,001 0,001 

Be 0,001 0,0003 0,0004 0,0002 0,0001 0,0003 0,0002 - 0,0001 0,0004 - 
        

    mocemuli meTodi emyareba platinis aTsafexuriani Semasusteblis gamoyenebas, 
romlis saSualebiTac speqtraluri xazebis intensioba mcirdeba safexurebiT, Tav-
dapirveli sidididan sami rigiT. saanalizo sinjebSi elementebis koncentraciaze 
damokidebulebiT, speqtraluri xazebi Semasusteblis ama Tu im raodenobis 
safexurze aRweven da speqtrogramaze intensiobis TandaTanobiT Semcirebul 
monakveTebad iyofian. meTodis fardobiTi cdomileba 30%-s ar aRemateba, xolo 
mgrZnobiaroba, elementebis farTo wris gansazRvrisas (40 elementamde), 10-4–10-7g-s 
Seadgens. aRniSnuli kvlevebis zogierTi gasaSualoebuli Sedegebi cxr.9.5-Sia 
mocemuli. 
    rogorc cxr.9.5-is monacemebi gviCveneben, gansaxilveli regionis sxvadasxva 
adgilebSi mtvris erTi da igive mikrominarevis Semcveloba praqtikulad erTnairi 
xarisxisaa, xolo dedamiwis zedapirze mosuli maTi absoluturi raodenobebi mni-
Svnelovnad gansxvavdebian sinjebis aRebis adgilmdebareobisagan damokidebulebiT 
(cxr.96).  
    magaliTad, cxr.9.6-Si motanili gasaSualoebuli mniSvnelobebiT SegviZlia 
davaskvnaT, rom saqarTvelos samrewvelo qalaqebSi am minarevebis atmosferodan 
mosuli raodenoba mniSvnelovnad aRemateba zRvispira da mTian raionebSi 
aRricxul maT sidideebs. amaze gansaxilveli cxrilis bolo or svetSi, Sesabamis 
monacemTa Sefardebebis saxiT, motanili Sefasebebi metyveleben sakmaod mkafiod.  
    zemomocemulidan kargad Cans, rom atmosferuli mtveri qimiuri elementebis 
sakmaod farTo speqtrs Seicavs, rac misi mikrostruqturis sirTuleze metyvelebs. 
garda amisa, sxvadasxva regionebidan miRebuli sinjebis, miaxloebiT, msgavsi 
qimiuri Sedgeniloba (cxr.9.5), samrewvelo warmoSobis mtvris nawilakebis haeris 
nakadiT erTi qveynidan meoreSi, taranssasazRvro, gadatanis arsebobaze miuTiTebs. 
es ki, aRniSnuli procesebis Sedegad, atmosferuli haerisa da qvefenili zedapiris 
fizikur-qimiuri da sxv. Tvisebebis farTomasStabur cvlilebebis SesaZleblobaze 
metyvelebs.  
 
cxrili 9.6. saqarTvelos raionebSi qvefenil zedapirze mosuli atmosferuli 
mtvris mikrominarevebis Semcveloba, t/km2wl 

 sinjebis aRebis punqtebi qalaqi/ qalaqi/
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minarevebi qalaqi zRvispirar-bi saq. mTiani r-bi zRv.pira saq.mTi. 
Si 14,1 11,7 6,2 1,2 2,3 

Ca 12,5 9,0 12,7 1,4 1,0 

Al 4,0 4,0 2,3 1,0 1,7 

Mg 4,2 2,3 0,8 1,8 5,3 

Fe 3,2 1,7 1,6 1,8 2,0 

Mn 0,6 0,1 0,3 6,0 2,0 

Ti 0,6 0,1 0,1 6,0 6,0 

Sr 0,6 0,1 0,1 6,0 6,0 

V 0,01 0,01 0,004 1,0 2,5 

Cr 0,01 0,01 0,01 1,0 1,0 

Zr 0,03 0,002 0,02 15,0 1,5 

Pb 0,06 0,01 0,02 6,0 3,0 

Ag 0,01 0,001 0,0004 10,0 25,0 

Sn 0,01 0,01 0,004 1,0 2,5 

Ni 0,04 0,01 0,01 4,0 4,0 

Ga 0,004 0,001 0,001 4,0 4,0 

Be 0,002 0,0002 0,0002 10,0 10,0 

          
     zemoaRniSnulTan erTad, Sesrulebul kvlevaTa Sedegebi saSualebas gvaZleven 
davaskvnaT, rom mZime liTonebis Semcveloba niadagSi iqmneba bunebrivi warmoSobis 
“fonisa” da samrewvelo raionebidan haeris nakadiT gadmotanili da, daleqvis 
Sedegad, niadagSi dagrovili samrewvelo gamonabolqvebis produqtebisagan. amasTan, 
atmosferodan qvefenil zedapirze liTonuri minarevebis mosvla SesaZlebelia, 
rogorc naleqebis mier CamorecxviT, ise maTi “mSrali” daleqvis Sedegad. 
 
 
 
 
 
 
         X.  globaluri ekologiuri monitoringis aspeqtebi  
                                     
          10.1.  globaluri klimatis cvlilebaze atmosferos  
                    dabinZurebis efeqtebis Taviseburebani  
    anTropogenuri faqtorebis gavleniT gamowveuli klimaturi cvlilebebis eswav-
la jer kidev gasuli saukunis dasawyisSi germaneli mecnieris r. heigeris mier iyo 
wamowyebuli, romelmac mikroklimatisa da qalaqis klimatis cnebebi SemoiRo. xolo, 
daaxloebiT, 1930 wlidan, klimatze globaluri zemoqmedebis SesaZleblobis saSiS-
roebaze iqna miTiTebuli. sxvadasxva regionis klimati urTierTkavSirSia da isini 
ara marto lokalur, aramed makr\masStabur farglebSic ganicdian anTropogenur 
zemoqmedebas.  
    amrigad, momavali klimati bevradaa damokidebuli rogorc bunebriv, ise anTro-
pogenur faqtorebze. metic, Tanamedrove  adamiani lokalur da regionalur masSta-
bebSi cvlis klimats da arsebobs seriozuli gamokvlevebi am movlenis globaluri 
xasiaTis Sesaxeb aRniSnuli, umTavresad, naxSirorJangisa da mtvris koncentracieb-
is da adamianis sxvadasxva sameurneo saqmianobis dros gamoyofili siTburi energi-
is matebiTaa ganpirobebuli. ukanasknels, msxvil qalaqebsa da samrewvelo raioneb-
Si gamTbari Senobebis, quCebisa da moednebis  asfaltis saxiT arsebuli siTbos da-
matebiTi wyaroebi erTvis, rac adgilobrivi siTburi “kunZulebis” arsebobas ganapi-
robebs. amis Sedegad haeris temperatura qalaqebSi mniSvnelovnad aRemateba maT si-
dideebs gareubnebsa da mimdebare  raionebSi. 
    ukanaskneli wlebis ganmavlobaSi naxSirorJangis gavlena planetis klimatze 
mecnierTa farTo msjelobis sagans warmoadgens. cnobilia, rom es gavlena gamoix-
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ateba e.w. “saTburis efeqtis” warmoqmnaSi, ris Sedegad mniSvnelovani zemoqmedeba 
xdeba haeris globaluri temperaturis matebaze.  
    sxvadasxva modelis daxmarebiT, rigi mecnieris mier warmoebuli Sefasebebi 
metyveleben imaze, rom naxSirorJangis koncentraciis 2-dan 25%-mde matebis    
Sedegad planetis saSualo temperatura 0,5-2,50C-iT gaizrdeba. xolo am minarevis   
arsebuli koncentraciis gaorkecebisas, rasac 2100 wlisaTvis unda velodoT, 
xsenebuli temperaturis mateba 1,5-60C-s miaRwevs.  
    naxSirorJangis minarevebisagan gansxvavebiT, aerozolebis koncentraciebis 
mateba atmosferoSi troposferosa da qvefenili zedapiris haeris gacivebas   
iwvevs. arsebuli kvlevebis Sedegebma Seqmna saerTo azri imis Taobaze, rom mtvris 
koncentraciis momatebam atmosferoSi Cveni planetis gacivebis procesebi SeiZleba 
gamoiwvios. dadgenilia, rom atmosferos gamtvrianebis mateba iwvevs planetaruli 
albedos zrdas, rac, Tavis mxriv, mzis STanTqmuli radiaciisa da, maSasadame, 
saSualo globaluri temperaturis Semcirebas ganapirobebs. 
    gamokvlevebma gamoavlina, rom 1950-1970 wlebSi anTropogenuri aerozolebis 
koncentraciebis matebam CrdiloeT naxevarsferoSi, saSualo globaluri pirobis-
Tvis, pirdapiri radiacia daaxloebiT 6%-iT, xolo jamuri radiacia 0,5%-iT Seamci-
ra. aRniSnulia, rom jamuri radiaciis aseTi Semcireba, STanTqmis efeqtis gaTva-
liswinebiT, miwispira saSualo globaluri temperaturis, daaxloebiT, 0,50C-iT Sem-
cirebas iwvevs. aman ki, CrdiloeT naxevarsferoSi haeris temperatura, daaxloebiT, 
0,30C-iT Seamcira.  
     magram atmosferos dabinZurebis gavlena ufro mwvaved qalaqebisa da misi gare-
ubnebis klimatze aRiniSneba.  
    naxSirorJangisagan gansxvavebiT, gamtvrianebis mateba ara marto mosuli   radi-
aciis cvlilebebs iwvevs, aramed igi mniSvnelovan gavlenas axdens regionul masS-

tabebSi naleqebis warmoqmnis procesebze da maT reJimze, nislianobis gaნmeoradoba-
ze da Rrublianobaze.   
    urbanizaciis gavleniT rigi meteorologiuri elementebis ganmeoradobis cvli-
lebebis kvlevis Sedegebi saSualebas iZlevian davaskvnaT, rom amindis gauaresebis 
sixSiris mkveTri mateba ZiriTadad gamowveulia atmosferos dabinZurebis negatiuri 
gavleniT. magaliTad, q. bombeiSi (indoeTi) da mis SemogarenSi mrewvelobis swraf 
zrdas nalaqebis, daaxloebiT, 15% mateba mohyva, xolo aSS-s qalaqebis sentluisis, 
Cikagos, klivlendis, detroitis, vaSingtonis, hiustonis, indiepolisis, talsisa da 
niu-orleanis qarzurga raionebsa da SemogarenSi naleqebis wliurma jamma 5-30%-iT 
moimata. amasTan, 15-30%-iT gaizarda elWeqian da setyvian dReTa ricxvic. garda ami-
sa, atmosferos mZlavri dabinZurebis samrewvelo wyaroebis gavlena amindze, maTgan 
qaris mimarTulebiT 500km-is daSorebiTac ki aRiniSneba. 
    amrigad, naTelia, rom qalaqebis sahaero auzis dabinZurebiT gamowveuli klima-

tis lokaluri da regionული cvlilebebi sul ufro matuloben da Rebuloben mra-
valsaxovan xasiaTs, rac mis kvlevas aqtualur problemad xdis. 
 
          10.2.  atmosferos globaluri gamtverianebis Sefasebis                
                          ZiriTadi meTodebi 
    atmosferos globaluri gamtverianebis uSualo Seswavla mniSvnelovan   siZnele-
ebTanaa dakavSirebuli. es gamowveulia ZiriTadad imiT, rom mtvris koncentraciisa 
da misi dedamiwis zedapirze mosuli raodenobis gazomvis masalebi atmosferos gamtve-
rianebis globaluri efeqtebis Sefasebis saSualebas ar iZlevian, vinaidan miwispira 
gazomvebi, ZiriTadad, lokaluri faqtorebiTaa ganpirobebuli. 
    simaRlis mixedviT aerozolebis ganawilebis masalebi, gansakuTrebiT ki maTi wo-
niTi sidideebis Sesaxeb, Zalze mwiria, xolo gazomvis sizuste dabali mniSvnelobi-
saa. amitom, atmosferos globaluri gamtvrianebis Sesaswavlad  atmosferos vertika-
lur svetSi aerozolebis integraluri Semcvelobis gansazRvris arapirdapir meTo-
debs eniWebaT didi mniSvneloba. atmosferos  eleqtrogamtarobis gazomva erT-erT 
aseT meTods warmoadgens.  
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    cnobilia, rom 210-3-10 mkm zomebis nawilakTa raodenobis mateba atmosferoSi 
mis eleqtrogamtarobas unda amcirebdes. amasTan dakavSirebiT, me XX-e saukunis da-
sawyisSi (1910-1929ww) da 1967 wels, dedamiwis orive naxevarsferoSi; atlantis, indo-
eTisa da wynari okeaneebis sxvadasxva raionSi atmosferuli haeris gamtarobis ga-
zomvaTa Sedegebis urTierTSedarebis monacemebi imsaxureben gansakuTrebul yurad-
Rebas. am monacemebis SepirispirebiT, Crdilo atlantaSi da indoeTis okeaneSi, gan-
saxilvel periodSi, haeris gamtarobis Semcireba 20 da 40%-iT, Sesabamisad, iqna ga-
movlenili. amasTan, haeris eleqtrogamtaroba Crdilo atlantaSi 40%-iT naklebi 
aRmoCnda vidre wynari okeanes samxreT nawilSi. garda amisa, adamianis moRvaweobas-
Tan dakavSirebuli, atmosferos dabinZurebis mZlavri wyaroebis qarzurga mxareebSi 
Catarebuli gazomvebis Sedegebi saSualebas iZleva vimsjeloT iseTi areebis arse-
bobaze, sadac pirveli gazomvebidan 50 wlis Semdeg haeris gamtaroba 2-3 jer Sem-
cirda. aseTi areebia: Crdilo atlanta, aSS-dan Crdilo-aRmosavleTiT; iaponiidan 
aRmosavleTiT mdebare, wynari okeanes CrdiloeTi nawili da aziis kontinentidan 
samxreTiT mdebare, indoeTis okeanes CrdiloeTi nawili. 
    warmodgenili monacemebi mowmoben imaze, rom CrdiloeT naxevarsferoSi aeroz-
olebis balansi mniSvnelovnad matulobs da amaSi, ZiriTadad adamianis sul ufro 
gaZlierebuli sameurneo moRvaweobis Sedegad, mTavari roli kontinents ekuTvnis.  
    kargadaa cnobili, rom atmosferos mtvris minareviT dabinZurebis Sefasebisas, 
dedamiwis zedapiramde moRweuli sxivuri energiis raodenobis cvlileba, rogorc 
atmosferos gamtvriaebis funqcia, mniSvnelovan faqtors  warmoadgens. es ganpirobe-
bulia xilvadi sinaTlis talRis sigrZis zomis mtvris nawilakebis mier dedamiwis 
zedapiramde moRweuli sxivuri energiis raodenobis SemcirebiT, maTi gabnevis Sede-
gad. garda amisa, aRniSnuli nawilakebi grZeltalRian, infrawiTel gamosxivebazec 
axdenen garkveul gavlenas. 
    mzis radiaciaze mravalwliur dakvirvebaTa masalis gamoyenebiT, rig mecnierTa 
mier Sesrulebulia atmosferos globaluri gamtvrianebis Sefaseba. aRniSnul ga-
mokvlevebSi mocemulia atmosferos radiaciul da Termul reJimze aerozolTa gav-
lenis Sefasebebis raodenobrivi kriteriumebi. magram, maT mier miRebuli Segegebis 
interpretaciaSi garkveuli siZneleebi aRiniSneba. isini, umTavresad, dakavSirebulia 
gamoyenebul formulebSi, rogorc wesi, mxolod erTi integraluri parametris, ma-
galiTad, atmosferos gamWvirvalobis koeficientis an simRvrivis faqtoris arsebo-
biT. amasTan, radiaciuli gadatanis ZiriTadi ganmsazRvreli substanciis-aerozol-
ebisa da wylis orTqlis gavlenaTa dayofac ki mniSvnelovan siZneleebs iwvevs. am-
asTan, aRsaniSnavia, rom myari aerozolebisaTvis mniSvnelovani gabneva, xolo wylis 
orTqlisa da gazebisaTvis ki, radiaciis StanTqmaa damaxasiaTebeli. Tu ganvixilavT 
monacemebs mxolod gabneul radiaciaze, romelic atmosferul mtverTanaa Sedare-
biT ufro mWidrod dakavSirebuli, am SemTxvevaSic ki mxolod erTi integraluri 
parametris moZiebis SesaZlebloba gveqneba. amasTan, pirdapirsa da gabneul radiaci-
ebze erTdroul dakvirvebaTa monacemebis ganxilva, gambnevi da STanTqmeli kompo-
nentebis rolis Sefasebisa da dayofis ufro ukeTes SesaZleblobas qmnis.  
    amrigad, SegviZlia davaskvnad, rom pirdapiri da gabneuli radiaciebis Tanafar-
dobaTa Sesaxeb miRebuli eqsperimentuli monacemebis damuSavebis Sedegebi SeiZleba 
gamoyenebul iqnes atmosferos siTburi reJimisa da masSi radiaciis gambnevi da 
mSTanTqmeli substanciebis Semcvelobis Sesafaseblad.   
    aRniSnuli Tanafardoba, agreTve, Seicavs informacias, romelic sistemis  deda-
miwa-atmosfero saerTo gacivebaze an daTbobaze moqmedi efeqtebis Sefasebis saSu-
alebas iZleva. 
 
         10.3.  globaluri klimatis cvlilebaze saTburis airebis     
                     zemoqmedebis aqtualuri sakiTxebi   
   atmosferuli naxSirorJangi, minis an celofanis fenis msgavsad, mzis mokletal-
Rian gamosxivebas daubrkoleblad atarebs, xolo dedamiwidan arekvlil siTbur-
grZeltalRian gamosxivebas akavebs. aRniSnuli movlena, romelic “siTburi” an “saT-
buri efeqtis” saxelwodebiTaa cnobili, uSualod atmosferos siTbur balansze ax-
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dens zemoqmedebas. amrigad, dedamiwidan arekvlili grZeltalRiani siTburi sxive-
bis Sekavebis Sedegad dedamiwis atmosfero, rogorc modeluri gaangariSebebiT das-
turdeba, daTbobas ganicdis. amaze Tanamedrove meteorologiuri dakvirvebebis masa-
lebic metyveleben. 

    atmosfero bunebriv pirobebSi mTlianad 5,61019 t nivTierebas Seicavs, romelic 
airebis, wylis orTqlis da sxva aerozoluri nawilakebisagan Sedgeba. maTi 98% de-
damiwis zedapiridan 30 km simaRlemde mdebareobs. xolo atmosferos mTeli masis 
naxevarze mets misi qveda 5-6 km fena Seicavs. am areSi airebi kargadaa Sereuli da 
ZiriTadad azotisagan (mSrali atmosferos 78%), Jangbadisagan (21%), argonisagan 
(0,94%) da naxSirorJangisagan (0,03 %) Sedgeba. garda amisa, atmosfero, agreTve, sxva  
airebis mikrominarevebs da aerozolur nawilakebs Seicavs. 
    magram dedamiwis atmosfero yovelTvis aseTi ar iyo. misi formireba, daaxloeb-
iT, 4500 milioni wlis ukan daiwyo da, daaxloebiT, 2000 milioni wlis Semdeg, mwva-
ne mcenareulobaTa, fotosinTezisa da cxovelTa samyaros warmoqmnis Sedegad, nax-
SirorJangi, wylis orTqlTan erTad, atmosferos SemadgenlobaSi mniSvnelovan 
rols asrulebs, rogorc dedamiwis siTbos maregulirebeli airi. Tanamedrove ga-
mokvlevebiT dadginda, rom, daaxloebiT, ukanaskneli 200 aTasi wlis ganmavlobaSi 

am airis koncentracia atmosferoSi moculobis erTeulis 18010-6-dan 29010-6 nawi-
lamde matulobda, romelsac man me-XVIII saukunis bolosaTvis miaRwia. amasTan Sesa-

bamisad, daaxloebiT, (-6,5) - 0,20C farglebSi icvleboda haeris saSualo globaluri 
temperaturac. unda iTqvas, rom es  cvlileba arc Tu ise gamarTulad mimdinareob-

da. am periodis ganmavlobaSi xSiri iyo CO2-is koncentraciebis momatebisa da Semci-
rebis tendenciebis arseboba, haeris saSualo globaluri temperaturis Sesabamisi 
cvlilebis TanxlebiT.  

    aRsaniSnavia, rom CO2 aris mTavari, magram ara erTaderTi saTburis efeqtis 
wyaro, anu dedamiwis siTbos maregulirebeli airi Tanamedrove atmosferoSi.  ada-
mianTa gaZlierebuli sameurneo moRvaweoba ukanaskneli saukunis ganmavlobaSi 
atmosferos Sedgenilobis cvlilebis ZiriTadi mizezi gaxda. amasTan, energiis 

warmoebas da mis moxmarebas eniWeba mTavari roli. msoflioSi warmoebuli CO2-is 
raodenobis 2/3-ze meti, meTanis emisiis daaxloebiT 1/3 nawili da azotis qveJangis 
emisiebis 85%-ze meti energiis seqtorze modis. xolo atmosferos qveda fenaSi 
ozonis matebis ZiriTad wyarod avtotransportSi benzinis wvis Sedegad gamoyo-
fili airebia miCneuli.  
      cxrili 10.1. saTburis efeqtis mqone airebis maxasiaTeblebis mniSvnelobebi 
 

        SeniSvna: ppmv-moculobis erTeulis 10-6 nawili; 
               ppbv-moculobis erTeulis 10-9 nawili.  
   
    cxr.10.1-Si mocemulia saTburis airebis zogierTi maxasiaTeblebi, romlebic wi-
naindustriul periodTan SedarebiT (daaxloebiT, 1750w), am airebis koncentraciebis 
mniSvnelovan matebaze metyveleben. magaliTad, naxSirorJangis saSualo wliuri 
koncentraciis sididem atmosferoSi me XX-e saukunis bolosTvis moculobis erTe-

ulis 35410-6 nawilis tol sidides miaRwia. es ki, gansaxilvel periodSi am nivTier-
ebis, daaxloebiT, 30%-iT matebaze metyvelebs, rac, umTavresad, msoflio industri-
is ganviTarebiT aixsneba. amasTan, aRsaniSnavia is garemoebac, rom mniSvnelovnad 
mcirdeba dedamiwaze arsebuli tyisa da mindvris mwvane safaris farTobebi, romle-

bic CO2-is STanTqmis erT-erT ZiriTad wyarod gvevlineba.  

maxasiaTeblebi 
airebi 

CO2 CH4 N2O O3 

atmosferoSi sicocxlis vada 50-200wl 7-10wl 150wl sT-bi - dReebi 

saTbur efeqtSi monawileoba, % 53 13 6-7 8 
koncentracia: winaindustriuli; 

me XX-e sauk. bolos 
275ppmv 

354ppmv 

0,7ppmv 

1,7ppmv 

228ppbv 

310ppbv 

15ppbv 

35ppbv 
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    dadgenilia, rom yovelwliurad 1ha farTobis foTlovani tye CO2-is 2240kg, xo-

lo msoflios mTeli mwvane safari yovelwliurad 550109 t CO2-s STanTqavs. 
    unda iTqvas, rom jer kidev araa SemuSavebuli sayovelTaod miRebuli saangari-
So sqema, romelic saSualebas mogvcemda sakmarisi sizustiT Segvefasebina anTropo-
genuri zemoqmedebiT gamowveuli klimatis cvlilebebi. miuxedavad amisa, arsebuli 
kvlevebis Sedegebma Seqmna saerTo azri imis Taobaze, rom dedamiwa amJamad daTbo-
bis periodSi imyofeba. amrigad, rogorc Cans, ukanasknel saukuneebSi adamianis moR-
vaweobis gaaqtiureba atmosferos Sedgenilobis cvlilebis ZiriTadi mizezi gaxda. 
xolo es TandaTanobiT, wlebis ganmavlobaSi, atmosferos Semadgeneli airebisa da 
minarevebis axali globaluri balansis warmoqmnas uwyobs xels, rac, Tavis mxriv, 
dedamiwis axal klimatursa da ekologiur reJims qmnis.  
                                                                        
                                                          10.4.  ozonis xvreli.  
    ozonis xvreli - ukanasknel aTwleulebSi, savaraudod anTropogenuri 
zemoqmedebis Sedegad, dedamiwis atmosferos zeda fenaSi - stratosferoSi, ozonis 
koncentraciis mkveTri Semcirebis fenomeni gaZlierda. am movlenam mecnierTa 
aRSfoTeba gamoiwvia imis gamo, rom stratosferuli ozoni dedamiwis zedapirs mzis 
mokletalRiani - ultraiisferi gamosxivebisgan icavs. xolo ozonis safaris 
SeTxelebis Sedegad izrdeba dedamiwis zedapirze moxvedrili ultraiisferi 
gamosxivebis intensivoba, rac Tavis mxriv, uaryofiTad moqmedebs rogorc 
aracocxal, ise cocxal bunebis samyaroze, adamianis CaTvliT. 
    ozonis xvreli diametriT 1000 km pirvelad aRmoaCines 1986 wels samxreT 
naxevarsferoSi antarqtikis Tavze. igi Cndeboda yovel agvistos, xolo dekemberSi 
an ianvarSi ki qreboda. amasTan, CrdiloeT naxevarsferoSi arqtikis Tavze Cndeboda 
meore xvreli, Tumca gacilebiT mcire zomebiT.     
    iTvleba, rom stratosferuli ozonis daSla gamowveulia halogenebis Semcveli 
organuli naerTebis: qlor–ftor–naxSirwyalbadebis (qfn–ebi), qlor–brom–
naxSirwyalbadebis da halonebis atmosferoSi moxvedriT. am nivTierebaTa warmoeba 
meoce saukunis ociani wlebidan daiwyo. isini gamoiyeneba rogorc idealurad 
usafrTxo macivaragentebi, dezodorantebis Semavseblebi, eleqtromowyobilobis 
gamwmendebi, cecxlCamqrobi nivTierebebi, mcenareTa dacvis saSualebebi. iTvleba, 
rom atmosferoSi moxvedrili molekulebi aTwleulebis ganmavlobaSi ar iSleba 
da stratosferomde aRwevs, sadac mzis ultraiisferi gamosxivebis zegavleniT 
iSleba da qloris atomebs gamoyofs. es ukanaskneli ki Semdgom muSaobs, rogorc 
ozonis molekulebis daSlis katalizatori. iTvleba, rom TiTo molekula qlor-
fTor-naxSirbadi asi aTasamde ozonis molekulas Slis. 
    ozons - airs, romelic gansazRvravs dedamiwis atmosferoSi mzis radiaciis 
STanTqmis xasiaTs, atmosfero mcire raodenobiT Seicavs. misi ZiriTadi masa 
atmosferoSi moTavsebulia ozonsferoSi - fenaSi, romelic ganlagebulia 10-50 km 
simaRleze. ozonis warmoqmna da atmosferoSi simaRlis mixedviT misi ganawileba 
kargad aixsneba fotoqimiuri TeoriiT.  
    ozoni yvelaze metad 2900 Å -ze ufro mokle talRis sigrZis mqone radiacias 
STanTqavs, amitom radiaciis biologiurad yvelaze aqtiuri nawili ar aRwevs 
dedamiwis zedapirs. radiaciis STanTqmis gamo ozonis fenis temperatura matulobs, 
rac mniSvnelovan gavlenas axdens atmosferos siTbur reJimze.    

    atmosfero (berZ. „ἀμός–atmos“- orTqli, haeri, “σφαῖρα–sfera“-sfero) -  
dedamiwis  haeris garsi. Sedgeba azotis (78 %), Jangbadis (21 %), naxSirorJangis (0,03 
%), inertuli airebis, wylis orTqlis, mtvrisa da mikroorganizmebisagan. 
atmosferos sisqe 3000 kilometria. aq gamoiyofa 3 fena: troposfero – 7-18 km; 
stratosfero – 50 km-mde; mezosfero – 85 km-mde; Termosfero – 300 km; 600-1000km-is 
zemoT ki ekzosferoa. 50 km simaRleze, ozonis koncentracia SeiniSneba 
(ozonosfero). 
    atmosferos Semadgeneli airebi kosmosidan Sexedvisas dedamiwas cisfer 
Seferilobas aZleven. 
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    atmosfero dedamiwaze sicocxlis arsebobis umTavresi pirobaa. misi qveda 
sazRvari dedamiwis zedapiria, xolo zeda pirobiTad 2000-3000 kilometramde 
vrceldeba. aseT simaRleze haeri Zalze gaiSviaTebulia. atmosferos haeri 
ZiriTadad ori airisgan - azotisa (78%) da Jangbadisagan (21%) Sedgeba. garda amisa, 
haerSi gabneulia naxSiroJangi (1%-ze naklebi, argoni da sxva). rogorc cnobilia, 
Jangbadis gareSe sunTqva, wva, lpoba, naxSiroJangis gareSe ki - organul 
nivTierebaTa warmoqmna SeuZlebelia. Atmosfero, agreTve, Seicavs wylis orTqls, 
mtvers, yinulis kristlebs. 
    simaRleze temperaturis cvalebadobis, simkvrivisa da sxva Tvisebebis mixedviT 
dedamiwis haeris garsi ramdenime nawilad iyofa: atmosferos qveda nawilis – 
trofosferos - simaRle, saSualod, 10-12 kilometria. atmosferoSi arsebuli 
airebis 80% trofosferoze modis. amitom is yvelaze mkvrivi fenaa. swored aqaa 
moyrili atmosferos mTeli wylis orTqli. aq warmoiqmneba Rrublebi, wvimis 
wveTebi da Tovlis fifqebi, adgili aqvs Weqa-quxils, yalibdeba amindi da sx.  
    simaRlis matebasTan erTad troposferoSi haeris temperatura klebulobs. 
    troposferos zeviT stratosferoa (laTinurad „stratum“ - fena), romelic, 
daaxloebiT, 40-50 kilometris simaRlemde vrceldeba. masSi Tavmoyrilia 
atmosferuli airebis mxolod 20%. gansakuTrebid aRsaniSnavia ozonis Sre (20-25 
kilometrze), romelic STanTqavs sicocxlisaTis Zalze saSiS ultraiisfer sxivebs. 
rogorc aRiniSna, bolo dros SeiniSneba ozonis Sris rRveva, rac did saSiSroebas 
uqmnis cocxal organizmebs. maTi warmoqmna ZiriTadad dakavSirebulia atmosferos 
dabinZurebasTan. kidev ufro zeda fenebs  mezosferos uwodeben. 
    atmosferos udidesi mniSvneloba aqvs dedamiwaze sicocxlis arsebobisaTvis. 
airis fenebi dedamiwis zedapirze ar uSvebs meteoritebs, ozonis ekrani icavs 
gamosxivebisagan, Jangbadis gareSe warmoudgenelia sicocxlis arseboba da wva. 
naxSirorJangi siTburi ekrania, is ikavebs dedamiwisgan gamosxivebul siTbos da 
mcenareebSi mimdinare fotosinTezis procesebSi aucilebel komponents 
warmoadgens. wylis orTqli uzrunvelyofs naleqebis warmoSobas, mtvris 
nawilakebi ki warmoadgens wylis orTqlis kondensaciis umcires birTvebs. 
    ultraiisferi gamosxivebis done dRes bevrad ufro maRalia, vidre 50 an 100 
wlis winaT. amas ozonis Sris gamofitva, anu e.w. ozinis xvrelis arseboba iwvevs. 
ozonis Sris Semcirebis Sedegad meti ultraiisferi gamosxiveba aRwevs 
dedamiwamde. 
    Cveulebriv mdgomareobaSi atmosferoSi daculia balansi ozonis warmoqmnasa 
da daSlas Soris, rac ozonis Sris mudmivobis SenarCunebas uwyobs xels. magram 
iseTi gareSe faqtorebis zemoqmedebis gamo, rogoricaa haeris dabinZureba 
samrewvelo gamonabolqviT, es balansi irRveva da ufro meti ozoni iSleba, vidre 
warmoiqmneba, rasac Sedegad ozonis Sris gamofitva sdevs.  
    aqve unda aRiniSnos, rom ozonis Sris sisqe ciklurad icvleba. polaruli 
gazafxulis dawyebis dros ozonis raodenoba mcirdeba 10, xandaxan 30%-iTac; 
magram zafxulis dadgomisas ozonis Sre regularulad matulobs da met-naklebad 
ubrundeba pirvandel, normalur maCvenebels. sezonuri cvlilebebi ozonis SreSi 
yovelTvis iyo. atmosferos sakuTari dinamika axasiaTebs. garda amisa, 
gansxvavebulia ozonis Sris sisqe ganedebis mixedviTac: tropikebSi ozonis Sre 
yovelTvis ufro sqelia, vidre polusebze. es Tavisebureba ozonis Sris 
gamofitvisasac aRiniSneba: ekvatoris gaswvriv ozonis Sre yvelaze naklebadaa 
dazianebuli, maSin rodesac polusebze is yvelaze mniSvnelovnad aris 
Semcirebuli. 
    rogorc zemoT aRiniSna, ozonis Sre bunebrivi ekrania da icavs dedamiwas mavne 
ultraiisferi gamosxivebisagan. ozonis Sris Semcireba proporciulad zrdis 
ultraiisferi gamosxivebis raodenobas, romelic dedamiwas aRwevs da saxifaToa 
dedamiwaze arsebuli sicocxlis yvela formisaTvis. 
    ase magaliTad, momatebuli ultraiisferi gamosxiveba azianebs planqtons, 
romelic Tavis mxriv Tevzebisa da zRvis ZuZumwovrebis sakvebs warmoadgens da maT 
arsebobas safrTxes uqmnis. ultraiisferi gamosxivebis gazrda sazianoa 
TvalebisaTvis da adamianebSi kataraqtas iwvevs. SeiZleba kidev mravali sxva 
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magaliTis dasaxeleba, magram radiaciis yvelaze ufro cnobili saziano Sedegia 
kanis simsivne. statistikis mixedviT, ozonis Sris 10%-iT Semcireba iwvevs kanis 
simsivniT daavadebebis 26%-iT gazrdas. 
 
      10.5. NatmosferoSi naxSirorJangis Semcvelobis monitoringi  
    msoflio meteorologiuri organizaciis dakvirvebis sadgurebze naxSirorJangis 
koncentraciebis gazomvis ori midgoma gamoiyeneba:               
    - erT-erTi maTgani  koncentraciebis gazomvebs uSualod sakvlev punqtebze iT-
valiswinebs. misi ZiriTadi arsi mdgomareobs imaSi, rom saanalizo haeris Sewova mi-
lebis saSualebiT pirdapir infrawiTel gazur analizatorSi xdeba. garda amisa, 
savele pirobebSi arsebul didi raodenobis sadgurebze, saanalizo haeris sinjebs 
standartul moculobaSi aTavseben, laboratoriebSi maTi Semdgomi analizis 
mizniT. amasTan, Sesadari mniSvnelobebis misaRebad aucilebelia dakvirvebaTa 

sadgurebze CO2-is analizatorebis regularuli  dakalibrebis warmoeba etalonuri 

airebis gamoyenebiT. garda amisa, ramdenadac wylis orTqlisa da CO2-is STanTqmis 
xazebi speqtris infrawiTel areSi erTmaneTs nawilobriv faraven, saanalizod 
SerCeuli haeris sinjebi kargad unda iyos gamomSrali.  
    rogorc cnobilia, infrawiTeli analizatorebis moqmedeba dafuZnebulia buger-
lambert-beris kanonze, romelic Semdegnairad SegviZlia gamovsaxoT: 
 

                I() = () I0()exp[-k()cd]       ,      (10.1) 
 

sadac k()-STanTqmis maCvenebeli, c-mSTanTqavi nivTierebis koncentracia (sufTa niv-

TierebisaTvis c=1), d - mSTanTqavi fenis sisqe, I0() -kiuvetaze vardnili  talRis 

sigrZis gamosxivebis nakadi, xolo () -koeficientia, romelic  gamosxivebis dana-
kargebs iTvaliswinebs.  
    vinaidan infrawiTel-analizatorebi etalonsa da sasinj airebs Soris  koncen-
traciaTa sxvaobebs zomavs, maTi sizuste bevradaa damokidebuli etalon airis kon-
centraciis gansazRvris sizusteze.  
    zemomotanili gazomvebi xSirad aradamakmayofilebeli aRmoCndeba aRniSnuli            
minarevebis koncentraciaTa velebis rTuli sivrcul-droiTi ganawilebis dasaxasi-
aTeblad. amis gamo mizanSewonili xdeba dakvirvebaTa qselSi gazomvebis distanciu-
ri meTodebis gamoyeneba (cxr.10.2).  
    qvemoT ganxilulia saTburis airebis koncentraciebis gasazomad miRebuli 
distanciuri meTodebis yvelaze ufro perspeqtiuli mimarTulebebi. maT safuZvlad 
edeba sxvadasxva parametrebis mqone eleqtromagnituri gamosxivebis aRricxva. 
amasTan, gamoiyeneba talRebis Zalze farTo diapazoni: dawyebuli santimetrebisa 
(radiodiapazoni) -10-11 -sm-mde (gama-sxivebi), rac xilvad, ultraiisfer da infrawiTel 
gamosxivebebs moicavs.  
    Tavisi fizikuri parametrebisa da SesaZleblobebis mixedviT kontrolis 
distanciuri meTodebi or did jgufad daiyofa:  
   1. aqtiuri meTodebi, romlebSic eleqtromagnituri gamosxivebis wyarod     
optikuri qvanturi generatorebi - lazerebi gamoiyeneba; 
   2. pasiuri meTodebi. maTSi gamosxivebis wyarod mze an TviTon sakvlevi airi 
gvevlineba. 
    lazeruli wyaroebi gamosxivebis maRali speqtraluri simZlavriT, monoqromatu-
robiT (generaciis xazebis sigane 10-100 khc-is farglebSi), sixSiris maRali stabi-
lurobiT (10-10 -ze naklebi) gamoirCevian. sxvadasxva lazerebis generaciis diapazoni 
0,2-500 mkm-is farglebSi vrceldeba. magram STanTqmis damaxasiaTebeli speqtrebis ga-
mosayofad Zalze mosaxerxebelia infrawiTeli diapazoni (monakveTi 3-30 mkm-s 
farglebSi).  
    fizikuri procesebis saxeobis mixedviT aqtiur meTodebSi gamoiyofa absorbciu-
li, kombinaciuri gabnevisa da rezonansuri fluorescenciis meTodebi. praqtikaSi 
SedarebiT martivad absorbciuli meTodi gamoiyeneba, romelSic gazomvebi atmosfe-
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ros grZel trasaze samiznedan anareklis miRebiT warmoebs. am meTods ori nairsaxe-
oba gaaCnia: integraluri da diferencialuri. pirvel SemTxvevaSi nivTierebis in-
tegraluri Semcveloba ganisazRvreba trasaze, romlis erT boloSi, rogorc wesi, 
gamosxivebis wyaro da mimRebi sistema, xolo meoreSi arekvlis obieqti (sarke, to-
pografiuli obieqti) aris ganlagebuli.  
    meore SemTxvevaSi (lidaruli meTodi) arekvlis obieqtad atmosferuli 
aerozoli gamoiyeneba. lazeri lidarul sistemaSi impulsur reJimSi muSaobs.  
    rogorc cxr.10.2-Sia mocemuli, pasiur meTodebs Soris mzis gamosxivebis  
speqtrometria aris aRsaniSnavi.  
 
cxrili 10.2. saTburis airebis monitoringis distanciuri\ speqtrometruli 
meTodebis maxasiaTeblebi 

sakvlevi 
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absorbciuli 
mzis gamosxivebis 
speqtrometria 

radiometria 
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trasa 0,5-5km-ze 

meti 

diferenci
- aluri 

integra
luri 

diferenci-
aluri 

integ-
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ri 
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ri 

CO2 + - + + - - 

N2O + - + + + + 

CH4 + - + + - - 

O3 + + + + + + 

SO2 + - + + - + 

NO2 + - + + + + 

NO + + + + - + 

CO + + + + + - 
     
    mzis speqtrometriaSi miwispira dakvirvebebis pirobebSi, rogorc wesi,     
dabali da saSualo SerCeviTunarianobis mqone aparatura gamoiyeneba. maTi     
saSualebiT atmosferos vertikalur svetSi Zlierad mSTanTqmeli komponentebis 

saerTo Semcveloba ganisazRvreba, maT Soris: CO2, CH4, N2O, O3, CO, NO2, H2O.  
    am SemTxvevaSi, agreTve, SesaZlebelia koncentraciebis maRlivi profilis 
miReba 5-10km-is sivrcobrivi garCevis unariT, rac SesaZlebelia ramdenime    
speqtralur intervalSi gazomvebis Catarebisa da nivTierebaTa koncentraciebis 
simaRlis mixedviT ganawilebis modelebis gamoyenebiT. 
    saTburis airebis distanciuri monitoringi aqtiuri (absorbciuli) meTodebis 
gamoyenebiT mravali dadebiTi TvisebebiT gamoirCeva. magaliTad gazomvebis   
Catareba SesaZlebelia dRisiT, RamiT, moRrublul amidSi da sxv.  
    saTburis airebis gazomvebis pasiuri meTodebi - mzis sxivebis speqtrometria da 
radiometria - ukve didi xania gamoiyeneba miwispira sadgurebze, xomaldebze da 
TviTmfrinavebze. amasTan, am meTodis gamoyeneba qveda atmosferoSi uRrublo 
amindis pirobebiTaa SezRuduli. 
 
     10.6.  globaluri da regionuli klimatis cvlilebis ekologiuri        
                    monitoringis konceftualuri sakiTxebi  
    klimatis cvlilebaze orientirebuli monitoringis sistemis meTodologiuri 
safuZvlebi atmosferuli haeris qimiuri Sedgenilobis cvlilebebisa da am 
cvlilebebiT gamowveuli efeqtebis Sefasebisa da prognozirebiskenaa mimarTuli, 
regionul klimatze anTropogenuri zemoqmedebis efeqtebis gamosavlenad. amasTan, 
mas, ZiriTadad, informaciuli xasiaTi unda gaaCndes da ar moicavdes marTvis  
sistemas, Tumca, SesaZloa, rom igi mis aucilebel nawils Seadgendes. 
    vinaidan aRniSnuli monitoringi mravalferovani informaciuli sistemis   
arsebobas iTvaliswinebs, igi unda Sedgebodes iseTi elementebisagan, rogorocaa:  

• dakvirvebaTa warmoeba atmosferos qimiuri da aerozoluri Semcvelobebisa da 
rigi meteorologiuri elementebis cvlilebebze; 
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• atmosferos Sedgenilobis cvlilebebis gamomwvevi faqtorebis dadgena da 
Sefaseba; 

• atmosferos qimiuri Sedgenilobis cvlilebebis tendenciebis Sefaseba da 
prognozireba. 

    kargadaa cnobili, rom atmosferos qimiuri Semcvelobis cvlilebebis Sedegad, 
imis mixedviT, Tu ra sidides miaRwevs anTropogenuri warmoSobis saTburis airebis 
koncentracia,  damokidebulia globaluri daTbobis mniSvneloba. amasTan erTad, 
cvlilebebs ganicdian: aerozoluri nawilakebis raodenoba atmosferoSi; Rrublian-
obis sidideebi; ozonis stratosferuli fena; dedamiwis zedapirze mosuli mzis 
ultraiisferi gamosxivebis raodenoba da sxv. 
    amrigad, am monitoringis erT-erTi umTavresi principi aris - misi kompleqsuro-
ba, rac ganapirobebs erTdroul dakvirvebaTa warmoebas atmosferos qimiuri Semcve-
lobis cvlilebebze da meteorilogiur parametrebze. aqedan gamomdinare igi miznad 
unda isaxavdes: 

- saTburis airebis (CO2, CH4, N2O) Semcvelobis gazomvebs; 

- O3 -is Semcvelobaze kontrolis warmoebas;  
- atmosferuli nalaqebis qimiuri Sedgenilobis kontrols; 
- aerozolebis fizikur-qimiuri Tvisebebis kvlevas; 
- sxvadasxva airebis gardaqmnis procesebis Seswavlas; 
- radionuklidebis Semcvelobis gazomvebs; 
- meteorologiuri parametrebis gazomvebs da Sedegebis analizs; 
- dedamiwis zedapirze mosuli mzis radiaciisa (ultraiisferi gamosxivebis 

CaTvliT) da optikuri gamWvirvalobis gazomvebs. 
    cnobilia, rom sivrcobrivi gasaSualoebis mixedviT SeiZleba ganvasxvaoT glo-
baluri, kontinentaluri, regionaluri (nacionaluri) da lokaluri cvlilebebi 
atmosferos SedgenilobaSi. TiToeul SemTxvevaSi anTropogenuri zemoqmedebis Sede-
gebi gansaxilveli nivTierebis koncentraciaTa mocemul periodSi gasaSualoebuli 
mniSvnelobis mdgrad sidideebs warmoadgenen. aqedan gamomdinare, minarevebis kon-
centraciaTa lokaluri cvlilebebi (momateba), ra didi mniSvnelobac ki ar unda 
mivaniWoT maT, araviTar SemTxvevaSi ar SeiZleba uSualod regionul (miT umetes - 
globalur) efeqtebs mivaweroT. 
    praqtikuli TvalsazrisiT yvelaze ufro did sirTuleebTan regionuli monito-
ringis Sesruleba aris dakavSirebuli, vinaidan ama Tu im niSnebiT gamoyofili re-
gioni, SesaZloa, iqnes lokalur zonaTa sididis Sesatyvisi. agreTve, gasaTvaliswi-
nebelia atmosferos qimiuri Semcvelobis drois mixedviT cvlilebebis cikluri xa-
siaTi, magaliTad: wliuri, sezonuri, Tviuri an dRe-Ramuri. amasTan, maT SesaZloa 
rogorc bunebrivi, ise anTropogenuri Taviseburebani axasiaTebT. amis gamo, didi 
mniSvneloba eniWeba Senelebuli, Tanmimdevruli cvlilebebis aRricxvas. agreTve, 
didi masStabebiT gasaSualoebuli sidideebi, romlebsac globaluri an sxva 
xasiaTi gaaCnia, ufro detalurad unda Seiswavlebodes. am mxriv gansakuTrebul 
yuradRebas imsaxurebs regionuli efeqtebis gamomxatvel mniSvnelobaTa Seswavla, 
vinaidan regionuli kanonzomierebis zRvruli mniSvnelobebi, romelTa gamovlena 
ufro swrafad da saimedod xdeba, globaluri da kontinenturi kanonzomierebis 
prediqtorebad gvevlinebian.  
    zemoaRniSnulis gaTvaliswinebiT gansaxilveli monitoringis sistemis mTavar 
amocanas unda warmoadgendes:      

- haerisa da atmosferuli naleqebis sinjebis Segroveba da qimiuri analizis  
monacemTa, e.i. gazomvebis Sedegebis, miReba da Senaxva; 

- dakvirvebaTa Sedegebis naxevarwliuri (wliuri) angariSebis momzadeba da  
gamocema; 

- monacemTa xarisxis Semowmeba laboratoriuli cdebis mixedviT; 
- minarevTa transsasazRvro gadatanisa da misi atmosferodan daleqvis    

modelebis SemuSaveba da praqtikaSi danergva;   
- atmosferos qimiuri Sedgenilobis cvlilebis gamomwvev nivTierebaTa       

inventarizacia. 
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    amasTan, aRsaniSnavia, rom am monitoringis funqcionireba saerTaSoriso   
miznebsac unda iTvaliswinebdes.  
    mxolod sayovelTaod miRebul principebze Seqmnil monitoringis sistemaze da 
unificirebul meTodebze dayrdnobiT Sesrulebul dakvirvebebiT da misi  Sedege-
bis analiziT SeiZleba miRebuli monacemebis Sepirispireba da regionalur (nacion-
alur) da globalur masStabebSi mimdinare procesebis Sefaseba. amis Sedegad 
mocemuli monitoringis saSualebiT miRebuli infirmacia saerTaSoriso gacvlis 
sagnad warmogvidgeba, dakvirvebis sadgurebis Seqmna ki, saerTaSoriso TanamSrom-
lobis nimuSs ganasaxierebs. 
    aseTi monitoringis nimuSs, msoflio meteorologiuri organizaciis mfarvelo-
bis qveS arsebuli, atmosferos globaluri dakvirvebis qseli warmoadgens. masSi 
mraval qveyanaSi arsebuli atmosferos qimiuri Sedgenilobis cvlilebis monito-
ringis qselia gaerTianebuli. maT Soris rogorc regionuli, ise globaluri efeq-
tebis aRmricxveli sadgurebia warmodgenili.  
    amasTan, aRniSnuli monitoringis programis realizacia iTvaliswinebs iseT 
dakvirvebaTa sadgurebis qselis arsebobas, romlebic Tavisi daniSnulebis mixedviT 
sabazo sadgurebad unda iqnen miCneulni. isini emsaxurebian atmosferos sawyis - fo-
nur (sabazo) mdgomareobaze informaciis mopovebas. amitomac aucilebelia maTi gan-
lageba samrewvelo raionebidan sakmao daSorebiT, adgilebSi sadac atmosferos 
Sedgenilobaze uSualo zemoqmedeba ar daikvirveba. 
    aRniSnuli qselis sadgurebze dakvirvebebi atmosferos fizikur  maxasiaTebleb-
ze da saTburis airebis koncentraciebze erTiani programiT sruldeba. amasTan, re-
gionuli sadgurebis daniSnulebas sxvadasxva qveynebis calkeuli regionebis an ge-
ografiuli raionebis atmosferos ekologiuri  pirobebis Seswavla, xolo sabazo 
sadgurebisas ki, atmosferos minarevebis  globaluri fonis Sesaxeb dasabuTebuli 
daskvnebis gakeTeba warmoadgens.     
    fonuri sadgurebis daniSnulebis Tanaxmad, dakvirvebis sadgurebis mimarT    
garkveuli principuli moTxovnebia Camoyalibebuli.  
    maT ricxvs miekuTvneba: 

- sadguris mdebareobis raionSi, 100km-is radiusSi, uaxloesi 50 wlis       
ganmavlobaSi ar unda warmoebdes miwaTsargeblobis mniSvnelovani cvlilebebi;   

- sasurvelia, misi izolirebul kunZulze an mTaSi, tyis zolis zemoT    
ganlageba;   

- sadguris maxloblad vulkanuri moqmedebisa da mtvriani qarbuqis niSnebi  
ar unda daikvirvebodes; 

- atmosferos dabinZurebis damatebiT wyaros acilebis mizniT, sadgurze  
mxolod eleqtroenergiis gamoyenebaa dasaSvebi, xolo momuSave personalis  Stati 
minimumamde unda iqnes dayvanili. 
    SedarebiT naklebi moTxovnebia wayenebuli regionaluri sadgurebis mimarT. ma-
galiTad, am saxis sadgurebis adgilmdebareobis mimarT mxolod maTi periferiul 
zolSi, qalaqebidan da samrewvelo raionebidan, daaxloebiT, 50 km daSorebiT gan-
lagebisa da sadgurebis maxloblad miwis damuSavebis SezRudvis moTxovnis pirobe-
bia wayenebuli.  
    amrigad, rogorc motanili meToduri moTxovnebi da praqtika gviCveneben, atmos-
feros minarevebis koncentraciebis gazomvebTan dakavSirebuli amocanebis gadawyve-
tis procesSi, sinjebis reprezentatuloba da misaRebi informaciis sinamdvilesTan 
Sesatyvisoba, bevrad, dakvirvebis sadgurebis adgilmdebareobis SerCevis sisworiT 
ganisazRvreba.  
    aRniSnuli gansakuTrebul yuradRebas imsaxurebs, saqarTvelos rTul orogra-
fiul da meteorologiur pirobebSi regionul da globalur doneebze klimatis 
cvlilebis aspeqtSi, atmosferos qimiuri Sedgenilobis cvlilebebze dakvirvebis 
sistemis sadgurebis mdebareobis gansazRvrisas da regionis individualuri pirobe-
bis gaTvaliswinebis aucileblobas moiTxovs. aqedan gamomdinare, mocemuli sakiT-
xis gadasaWrelad, qveyanaSi arsebuli meteorologiuri sadgurebis vrceli istori-
uli (daaxloebiT, 150 welze meti), fizika-geografiuli da meteorilogiuri daxasi-
aTebebis masalis analizis Sedegad, 7 meteorologiuri sadguri iqna SerCeuli. isi-
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ni Tavisi monacemebiT praqtikulad srulad akmayofileben, regionuli da globalu-
ri (sabazo) sadgurebis mimarT atmosferos globaluri dakvirvebis programaSi Ca-
moyalibebul moTxovnebs.  
    am sadgurebis ricxvs miekuTvneba:  

- Savi zRvis napirze - baTumis botanikuri baRi; 
- samxreT saqarTveloSi - abasTumani da faravani (yof.radionovka);    
- dasavleT saqarTveloSi - mamisonis uReltexili; 
- aRmosavleT saqarTveloSi - gudauri, jvris uReltexili da yazbegi- 

maRalmTiani. 
    TiToeuli maTganis mokle istoria da fiziko-geografiuli aRweriloba 
qvemoTaa mocemuli: 

 baTumis botanikuri baRi (41039'C; 41038'a; 5 m z.d.) 
    erT-erTi didi botanikuri baRi saqarTveloSi, gaSenebulia 1912w, baTumidan, 
daaxloebiT, 9km daSorebiT, naxevarkunZulze “mwvane koncxi”. igi 111 ha-s mTagoriani 
reliefis farTobs moicavs. baRSi sami dendroparki, kolxeTis tyis nakrZali da 
landSaftur-geografiuli principiT SerCeuli 9 floristuli ganyofilebaa. aq 
notio subtropikuli havaa. icis SedarebiT Tbili zamTari da cxeli zafxuli. 
mTeli wlis ganmavlobaSi qris zRviuri qarebi. yvelaze civi da yvelaze Tbili 
Tveebis-ianvrisa da agvistos saSualo mravalwliuri haeris temperatura, 
Sesabamisad, 6,5 da 23,20C udris, xolo misi saSualo wliuri mniSvneloba 14,50C 
Seadgens. atmosferuli naleqebis jami aRniSnul periodebSi, Sesabamisad, 281, 255 da 
2718 mm-s Seadgens. amasTan mravalwliuri maqsimaluri temperatura 410C udris, 
xolo minimaluri (-90C) tolia. qaris saSualo wliuri siCqare 1,8 m/w-s udris. xan-
grZlivoba Tovlis safariT 12 dRes Seadgens.   
    abasTumani (41045'C; 42050'a; 1265 m z.d.) 
    sofeli adigenis raionSi. samTo-klimaturi kurorti mesxeTis qedis samxreT 
kalTaze, mdinare ocxis xeobaSi. igi q.adigenidan 25km, xolo q.axalcixidan 
(uaxloesi rkinigzis sadguri) 28km daSorebiT mdebareobs. 
    saSualo wliuri temperatura 6,40C, ianvrisa – (-5,4) 0C, ivlisisa - 170C. naleqebis 
raodenoba weliwadSi 647 mm-s utoldeba. fardobiTi tenianoba, saSualod, 77%-s 
aRwevs. 
    am raionSi mdebareobs saqarTvelos mecnierebaTa akademiis abasTumnis 
astrofizikuri observatoria, romelic 1932w abasTumanSi daarsda, xolo 1937w iqna 
gadatanili yanobilis mTaze (1650 m z.d.) abasTumnis maxloblad.  
    aq atmosferos maRali gamWvirvaloba da stabiluroba axasiaTebs. mziani 
dReebis wluiri raodenoba, saSualod, daaxloebiT, 250 aRwevs. 
    meteorologiuri sadguri aq 1884w noemberSi daarsda. dakvirvebebi 1906w-mde 
uwyvetad tardeboda, xolo 1907w mxolod 2 Tvis dakvirvebaTa masala arsebobs. 
1910w ivlisidan 1911w Tebervlamde sadguri ar muSaobda, xolo 1917w sadguri 
saerTod iqna daxuruli. 1922w Semodgomas sadguri ganaxlda, magram sistematuri 
dakvirvebebi mxolod 1925w oqtomberSi daiwyo. 
    abasTumanze gadis gzatkecili, romelic samxreTiT axalcixe-baTumis gzas 
uerTdeba, xolo CrdiloeTiT, zekaris uReltexilis trasiT, aWara-imereTis qedze 
gadis dasavleT saqarTveloSi. 
    xeobis SemomsazRvravi mTis ferdobebi xeobis Ziridan, daaxloebiT, 500-800 m 
aRweven. aq, agreTve, rigi sxva xeoba, didi da mcire konusis magvari mTebis 
maRlobebi da wamonaSverebi mdebareobs. mTis ferdobebi da qedebi, ZiriTadad, 
wiwvovani jiSis xis mcenareulobis siuxviT xasiaTdeba. gansaxilveli raionis 
xevebsa da xeobebSi gruntis wylebis saTaveebis simravlea, maT Soris bevria 
mineraluri wyaroebic.  
    faravani (41028'C; 43052'a; 2088 m z.d.)    

    daba faravani maRalmTiani tbis faravnis daqanebuli napiris ferdobzea 
ganlagebuli. aRniSnuli tba ninowmindis raionSi, javaxeTis zeganze, abul-   sam-
sarisa da javaxeTis qedebs Soris qvabulSi, zRvis donidan 2070m-ze, mdebareobs.  
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    samsaris qedi faravnis tbas dasavleTidan esazRvreba, xolo javaxeTis-
aRmosavleTidan. aRniSnuli orive qedi mcire kavkasionis mTis sistemaSi Sedis da 
sxva mTian warmonaqmnebTan erTad, javaxeTis (axalqalaqis) zeganis erTian 
landSaftur zonas hqmnis.  
    faravani reliefis rbili moxazulobiT gamoirCeva. axlomdebare mTebis 
ferdobebi cerad eSvebian faravnis tbisken da aseTive dasaxelebis mdinaresken, 
romelic tbis samxreT napiridan gaedineba. xis mcenareuloba aq, rogorc mTlianad 
axalqalaqis zeganze, TiTqmis ar SeimCneva da es adgili, ZiriTadad, mdeloTi aris 
dafaruli. 
    sofelSi amuSaveben miwas (daaxloebiT 500-700 ha) sadac mohyavT Svria, qeri da 
kartofili.  
    cxovelebidan hyavT msxvilfexa rqiani pirutyvi da cxvari. 
    faravnis tbidan, daaxloebiT, 0,5 km daSorebiT, z.d. 2200 m-is simaRleze 
saqarTvelos mecnierebaTa akademiis hidrometeorologiis institutis sacdeli baza 
mdebareobs. misgan, daaxloebiT, 1,5 km-Si ganlagebulia radionovkis rkinigzis 
baqani, sadac 2-3 vagoniani Semadgenlobis matareblis moZraoba dRegamoSvebiT 
sruldeba. 
    mamisonis uReltexili (42042'C; 43027'a; 2854 m z.d.) 
    uReltexili kavkasionis mTavar qedze, mdinareebis ardonisa (Tergis marcxena 
Senakadi) da WanWaxis (rionis marcxena Senakadi) wyalgamyofze mdebareobs.  
    meteorologiuri sadguri aq gaxsnilia 1932w. is ganlagebulia quTaisi-alagiris 
gzis gadasavalze, kavkasionis zeda sartylis zonaSi.  
    aqauri reliefis morfologiur SemadgenlobaSi, umTavresad, mTavari 
wyalgamyofi qedis calkeuli mTebi Sedian. am civisa da udaburi yinulovani 
reliefis mTebis mwvervalebs umetesad piramiduli da maxvili Tavebi gaaCniaT. 
qvemoT am tipis reliefi mTavrdeba iq, sadac mudmiv Tovls da myinvars cvlis 
mdinari wyali (am SemTxvevaSi md.WanWaxi).  
    aqauri mcenareuloba alpursa da subalpur mdeloebs miekuTvneba. tyeebis zonis 
zRvari z.d. 2000-2200 m-s aRwevs. niadagi, kavkasionis maRalmTiani zonis msgavsad, 
mTebis qanebis namsxvrevebisagan Sedgeba.  
 
 
 
    gudauri (42028'C; 44029'a; 2197 m z.d.) 
    es punqti kavkasionis mTavari wyalgamyofi qedis samxreT kalTaze, jvris uRel-
texilis samxreTiT, saqarTvelos samxedro gzaze, q.yazbegidan 35km        daSore-
biT mdebareobs. 
        meteosadguri aq gaixsna 1870w-s. misi moqmedebis periodebia: 1870-1873,         
1887-1919 w-bi da 1925 w-dan Cven dromde. 
    samxreTisa da samxreT-aRmosavleTis mxridan gudauris adgilmdebareoba  pla-
tos magvar Sverils warmoadgens, amave mimarTulebis mniSvnelovani         daxri-
lobiT. Mocemuli plato, romelic kaiSauris xeobis saxelwodebiT aris cnobili, 
dasavleTidan da samxreTidan 600-700m siRrmis xeobiT aris            SemosazRvru-
li. misi fskeri mdinare TeTri aragvis zeda dinebis qvis kalapots warmoadgens. am 
xeobis CrdiloeTi da, nawilobriv, aRmosavleTi mxareebi mTebiT da maTi cicabo 
ferdobebiT aris SemosazRvruli. 
    mTeli daba alpur utyeo zonas warmoadgens. sadguris maxloblad niadagi mTis 
qanebis namsxvrevebiT mimofantul mindors warmoadgens. aq zamTris        dasasvene-
beli da saTxilamuro kompleqsi mdebareobs. 
 
    jvris uReltexili (42030' C; 44027'a; 2396 m z.d.) 
    uReltexili xevis kavkasionis mTavar qedze, mdinareebis bidarisa (Tergis 
marjvena Senakadi) da mTiuleTis aragvis wyalgamyofze, yazbegis raionSi 
mdebareobs.  
    meteosadguri saqarTvelos samxedro gzis gadasavlis unagirze, kavkasionis 
paralelurad mdebare, davleT-mTiuleTis Txemze aris ganlagebuli. igi 1894w aris 
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daarsebuli. misi moqmedebis periodebia: -1894-1918w-bi; 1949w-dan - Tanamedrove 
dromde.  
    am maRalmTiani landSafturi zonis reliefis ZiriTad maxasiaTebels SedarebiT 
zomieri danawevreba warmoadgens, calkeuli konusis msgavsi vulkanuri warmoSobis 
SverilebiT.  
     meteosadguridan samxreT-dasavleTiT 600m-is daSorebiT mdinare TeTri  
aragvis Rrma xeobaSi gadis. xeobidan dasavleTiT, davleT-mTiuleTis Txemze, Svidi 
konusismagvari mwvervalia SemaRlebuli, saxelwodebiT “Svidi Zma”. CrdiloeTis 
mxridan md.Tergis qvis kalapoti moCans. dasavleTidan da aRmosavleTidan mTebis 
wvervalebi ramdenadme daSorebulia erTmaneTisagan, riTac, daaxloebiT, 1km siganis 
unagirs qmnian. masTan misasvlelebi naklebadaa daqanebuli, amasTan, samxreTis mxare 
ufro daqanebulia, vidre CrdiloeTis. 
    mcenareuloba mxolod balaxovania. mTeli mimdebare mxare maRalmTiani    
alpuri zonis mdeloTia warmodgenili. 
    qvemoT xevSi gruntis wylebis saTaveebis simravlea. maT Soris bevria      
“narzanis” tipis mineraluri wylebi. 
    yazbegi-maRalmTiani (42040'C; 44039'a; 3653 m z.d.) 
    meteorologiuri dakvirvebebi am sadgurze 1933w-is 1 oqtombers daiwyo, xolo 
1942w iqna agebuli sadguris specialuri kapitaluri Senoba. igi kavkasionis    cen-
tralur nawilSi, maradiuli Tovlis, myinvarebisa da firnuli velebis zonaSi 
mdebareobs. am maRalmTian, civsa da udabno yinulovan reliefs, atmosferos zeda 
fenebis sivrces miRweuli, mwvervalebi agvirgvineben. maT Soris udidesia mTa 
myinvari (yazbegi). yinulovan fonze maRali mwvervalebis ferdobebi, umTavresad, 
miuvali, kldovani da cicaboa. sadguri, daaxloebiT, 1000m2 farTobis mqone moedan-
zea ganlagebuli yazbegis mTis mwvervalis samxreT ferdobze, romelic sadguris 
midamoebs 1350m   simaRlidan gadmohyurebs. misi teritoria mofenilia qvebiT, kldis 
namsxvrevebiT da RorRiT. garSemo da qvemoT 2000m simaRlemde z.d., araviTari 
mcenareuloba  ar xarobs.         
    aRsaniSnavia, rom globaluri Sedegebis gamosavlenad mizanSewonilia  sadguris 
yazbegi-maRalmTiani da mamisonis uReltexilis gamoyeneba. xolo danarCeni xuTi 
sadguri savsebiT akmayofilebs regionuli sadgurebis pirobebs. 
  
 

XI.   garemosdacviTi kontrolis sakanonmdeblo safuZvlebi 

                 

                11.1.  garemos dacvis saxelmwifo politika 
    saqarTveloSi garemosdacviTi kontrolis sakanonmdeblo safuZveli 
regulirdeba saqarTvelos kanoniT „garemosdacvis Sesaxeb“. 
    kanonis Tanaxmad sazogadoebis garemosdacviTi cnobierebis amaRlebisa da 
Sesabamisi specialistebis momzadebis mizniT iqmneba garemosdacviTi ganaTlebis 
erTiani sistema, romelic moicavs saganmanaTleblo dawesebulebaTa, kadrebis 
momzadebisa da kvalifikaciis amaRlebis dawesebulebaTa qsels.   
    garemos dacvis saxelmwifo politikis formirebisa da ganxorcielebis, agreTve 
saqarTvelos garemos dacviTi kanonmdeblobis moTxovnaTa Sesrulebis mizniT 
ekologiasa da garemos dacvis sferoSi muSavdeba samecniero kvlevis programebi da  
gegmebi. 
    garemos mdgomareobaze dakvirvebis (monitoringis) sistemis, masSi Semavali  
dakvirvebis (monitoringis) saxeobebisa da maTi warmoebis samarTlebriv reJims 
gansazRvravs saqarTvelos kanonmdebloba.  
    garemos dacvis normebis dawesebis mizania dadgindes garemoze saqmianobis 
zemoqmedebis iseTi normebi, romlebic uzrunvelyofen garemos ekologiur 
wonasworobas. am mizniT wesdeba: 

a) garemos mdgomareobis xarisxobrivi normebi; 
b) garemoSi mavne nivTierebaTa emisiisa da mikroorganizmebiT garemos  

dabinZurebis zRvrulad dasaSvebi normebi; 
g) garemoSi qimiur saSualebaTa gamoyenebis normebi; 
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d) ekologiuri moTxovnebi produqciisadmi; 
e) garemoze datvirTvis normebi.    

    garemos mdgomareobis xarisxobrivi normebi: 
a) atmosferul haerSi, wyalsa da niadagSi adamianis janmrTelobisa da  

bunebrivi garemosaTvis mavne nivTierebebis koncentraciisa da mikroorganizmebis 
raodenobaTa zRvrulad dasaSvebi normebi; 

b) xmauris, vibraciis, eleqtromagnituri velebisa da sxva gvari fizikuri  
zemoqmedebis zRvrulad dasaSvebi normebi; 
    g) radiaciuli zemoqmedebis zRvrulad dasaSvebi normebi. 
    garemos mdgomareobis xarisxobrivi normebi ganisazRvreba xuT weliwadSi 
erTxel, debulebiT „garemos mdgomareobis xarisxobrivi normebis Sesaxeb“. 
    saqmianobisas unda Sesruldes ekologiuri usafrTxoebisa da 
mosaxleobis janmrTelobis dacvis moTxovnebi, gaTvaliswinebul iqnes garemos 
dacvis, bunebrivi resursebis racionaluri gamoyenebis, garemos aRdgenis 
RonisZiebebi da maTi ganxorcielebisaTvis saWiro finansuri saSualebebi. 
    saqmianobis subieqti  valdebulia: 
    a) 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; 
    b) 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; 
    g) am pirobebis Sesrulebis samarTlebriv reJims aregulirebs saqarTvelos 
kanonmdebloba. 
    garemoze transsasazRvro zemoqmedebis SemTxvevaSi xorcieldeba garemoze 
transsasazRvro Sefasebis procedura garemosdacviTi Sefasebis kodeqsisa da 
Sesabamisi saerTaSoriso xelSekrulebebis Sesabamisad.                           
 
            
 

11.1.1.  sakanonmdeblo da normatiuli aqtebi 
    saqarTvelos konstitucia gansazRvravs qveynis yvela moqalaqis uflebas 
cxovrobdes janmrTelobisaTvis uvnebel garemoSi, sargeblobdes bunebrivi da 
kulturuli simdidriT da amave dros, akisrebs valdebulebas daicvas igi.  
    konstituciiT adamianis janmrTelobisaTvis usafrTxo garemos uzrunvelsayo-
fad, sazogadoebis ekologiuri da ekonomikuri interesebis Sesabamisad, axlandeli 
da momavali Taobebis interesebis gaTvaliswinebiT saxelmwifo uzrunvelyofs gare-
mos dacvas.  
    saqarTvelos kanonmdeblobis Sesabamisad nebismieri saqmianobis dagegmvisa da 
ganxorcielebis dros mewarme/saqmianobis subieqti valdebulia miiRos saTanado 
zomebi garemosa da adamianis janmrTelobaze mavne zemoqmedebis riskis Tavidan as-
acileblad an Sesamcireblad; daicvas biomravalferovneba Seuqcevadi degradaciis-
gan da aRadginos saqmianobis ganxorcielebis Sedegad degradirebuli garemo pir-
vandel mdgomareobasTan maqsimalurad miaxloebuli saxiT.  
    saqarTvelos konstituciiT gaTvaliswinebulia:  

– moqalaqis ZiriTadi ufleba – miiRos sruli, obieqturi da drouli 
informacia Tavisi samuSao da sacxovrebeli garemos mdgomareobaze, agreTve gare-
mosdacviT sferoSi saxelmwifos mier mniSvnelovani gadawyvetilebebis miRebis pro-
cesSi sazogadoebis monawileobis uzrunvelyofa;  

– saqmianobis procesSi adamianis janmrTelobis, bunebrivi garemos, aseve  
kulturuli da materialuri faseulobebis dacva; 

– saqmianobis ganxorcielebasTan dakavSirebuli mniSvnelovani  
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gadawyvetilebebis miRebis procesSi saxelmwifosa da sazogadoebis ekologiuri, 
socialuri da ekonomikuri interesebis gaTvaliswineba: 

– saqmianobaze nebarTvis gacemis sferoSi saqmianobis ganmaxorcieleblis, 
sazogadoebisa da saxelmwifos ufleba-movaleobebis Camoyalibeba da dacva;  

– garemosa da bunebrivi resursebis Seuqcevadi raodenobrivi da  
xarisxobrivi cvlilebebisagan dacvis, aseve maTi racionaluri gamoyenebis xelSew-
yoba.  
    „garemos dacvis Sesaxeb“ saqarTvelos kanoni (miRebuli 6.XII.1996) aregulirebs 
samarTlebriv urTierTobebs saxelmwifo dawesebulebebsa da fizikur da iuridiul 
pirebs Soris. masSi ganxilulia garemos dacvisa da bunebrivi resursebis gamoyene-
basTan dakavSirebuli sakiTxebi saqarTvelos teritoriul wylebSi, haerSi, konti-
nentur Selfze da gansakuTrebuli ekonomikuri aqtivobis zonebSi. 
    kanoni ganixilavs garemos dacvis ganaTlebis, garemos menejmentis aspeqtebs, aR-
wers ekonomikur sanqciebs, licenzirebas, standartebs, garemoze zegavlenis Sefase-
bis Sedegebs. ganixilavs bunebrivi ekosistemebis dacvis sxvadasxva aspeqts, dasacav 
arealebs, globaluri da regionuli menejmentis sakiTxebs, ozonis Sris dacvas, bi-
omravalferovnebis, Savi zRvis dacvis da saerTaSoriso TanamSromlobis aspeqtebs.  

    ase, magaliTad, saqarTvelos kanonSi „garemosdacviTi Sefasebis kodeqsi“ 
gansazRvrulia saqarTvelos teritoriaze savaldebulo ekologiuri eqspertizisad-
mi daqvemdebarebul saqmianobaTa sruli nusxa da maT gansaxorcieleblad garemoze 
zemoqmedebis nebarTvis gacemis, nebarTvis gacemisas ekologiuri eqspertizis Cata-
rebis, pasportizaciis, garemoze zemoqmedebis Sefasebis da nebarTvis gacemis Sesa-
xeb gadawyvetilebis miRebis procesebSi sazogadoebis monawileobisa da misi in-
formirebis sakiTxebi.  
    kanonis Tanaxmad, pasportizacis masalaze dayrdnobiT, garemoze zemoqmedebis 
nebarTva aris saqarTvelos garemos dacvisa da soflis meurneobis saministros mi-
er saqarTvelos kanonmdeblobiT dadgenuili wesiTa da formiT, ganusazRvreli va-
diT miniWebuli ufleba, romelic gaicema saqmianobis ganmxorcielebelze  da war-
moadgens saqmianobis dawyebis samarTlebrivi safuZvels.   
    garemosdacviTi xasiaTis aucilebeli RonisZieba aris ekologiuri eqspertiza,  
romelic xorcieldeba saqmianobaze garemoze zemoqmedebis an mSeneblobis nebar-
Tvis gacemis Sesaxeb gadawyvetilebis miRebis procesSi. 
    im saqmianobaTa srul nusxas, romlebic garemoze zemoqmedebis an mSeneblobis 
nebarTvis gacemis Sesaxeb gadawyvetilebis miRebis procesSi eqvemdebareba savalde-
bulo ekologiur eqspertizas, gansazRvravs garemosdacviTi Sefasebis kodeqsi. 
    ekologiuri eqspertizis mizania garemosdacviTi moTxovnebis, racionaluri bu-
nebaTsargeblobisa da mdgradi ganviTarebis principebis gaTvaliswinebiT garemos 
ekologiuri wonasworobis SenarCunebis uzrunvelyofa. 
    ekologiuri eqspertizis dadebiTi daskvna aris aucilebeli safuZveli ekolog-
iuri eqspertizisadmi daqvemdebarebuli saqmianobis ganxorcielebaze garemoze ze-
moqmedebis an mSeneblobis nebarTvis gasacemad. 
    ekologiuri eqspertizis ZiriTadi principebia:  

– saqmianobis potenciuri ekologiuri saSiSroebis riskis Sefaseba; 

– saqmianobis dawyebamde garemoze misi SesaZlo zegavlenis Sefasebis 
kompleqsuroba; 

– garemosdacviT moTxovnaTa da garemos dacvis normebis gaTvaliswineba; 

– eqspertTa uflebamosilebis SeuzRudavi ganxorcieleba; 

– ekologiuri eqspertizis daskvnis dasabuTebuloba da kanoniereba; 

– sazogadoebrivi interesis gaTvaliswineba. 
 

              11.1.2.  „wylis Sesaxeb“ saqarTvelos kanoni 
    kanoni aregulirebs ZiriTad samarTlebriv urTierTobebs:  

• saxelmwifo xelisuflebis organoebsa da fizikur da iuridiul  pirebs  
Soris wylis dacvis, Seswavlisa da gamoyenebis sferoSi;  
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• xmeleTze, wiaRSi, kontinentur Selfze, teritoriul wylebSi da 
gansakuTrebul ekonomikur zonaSi wylis dacvis, aRdgenis da gamoyenebis sferoSi;  

• wylis sasaqonlo produqciis  warmoebisa da wyliT saerTaSoriso  
vaWrobis sferoSi; 

• gansazRvravs avtonomiuri respublikebisa da adgilobrivi  
TviTmmarTvelobisa da mmarTvelobis organoebis kompetencias wyalTan 
dakavSirebuli urTierTobis sferoSi; 

• urTierTobebs miwisqveSa wylebis  dacvis, Seswavlisa da gamoyenebis  
sferoSi, '"wiaRis Sesaxeb" saqarTvelos kanonis moTxovnebis gaTvaliswinebiT; 

• urTierTobebs wylis cxovelTa samyaros dacvis, Seswavlis, aRwarmoebisa  
da gamoyenebis sferoSi "cxovelTa samyaros Sesaxeb" saqarTvelos kanonis 
moTxovnebis gaTvaliswinebiT; 

• awesrigebs wyalsargeblobis dros cxovelTa samyaros, mcenareuli  
safaris, tyis, miwis  da sxva bunebrivi resursebis  gamoyenebasTan dakavSirebul 
samarTlebriv urTierTobebs.  
    kanonis mixedviT saqarTvelos teritoriaze arsebuli wyali saxelmwifo 
sakuTrebaa da  gaicema mxolod sargeblobisaTvis. akrZalulia yovelgvari qmedeba, 
romelic pirdapir an faruli formiT xelyofs wylis saxelmwifo  sakuTrebis 
uflebas. 
 
     11.1.3.  „atmosferuli haeris dacvis Sesaxeb“ saqarTvelos kanoni  
    am kanonis ZiriTadi miznebia: 
    a) xeli Seuwyos garemos dacvis sferoSi saqarTvelos konstituciiT dadgenili 
adamianis ZiriTadi uflebebis – cxovrobdes janmrTelobisaTvis uvnebel garemoSi 
da sargeblobdes bunebrivi da kulturuli garemoTi – uzrunvelyofas; 
    b) uzrunvelyos garemos erT-erTi ZiriTadi komponentis – atmosferuli haeris 
dacva sazogadoebis ekologiuri da ekonomikuri interesebis Sesabamisad da 
axlandeli da momavali Taobebis interesebis gaTvaliswinebiT; 
    g) samarTlebrivad uzrunvelyos atmosferuli haeris dacvis sferoSi saerTo 
globaluri da regionaluri problemebis gadaWra. 
    2. am kanonis ZiriTadi amocanebia: 
    a) uzrunvelyos atmosferuli haeris adamianis janmrTelobisa da bunebrivi 
garemosaTvis usafrTxo mdgomareobis miRweva, SenarCuneba da gaumjobeseba; 
    b) samarTlebrivad uzrunvelyos atmosferul haerSi mavne nivTierebebis 
gafrqvevaTa regulireba; 
    g) xeli Seuwyos atmosferuli haeris mdgomareobis Sesaxeb informaciis 
sazogadoebisaTvis xelmisawvdomobis principis uzrunvelyofas; 
    d) xeli Seuwyos evrokavSiris kanonmdeblobiT atmosferuli haeris 
dabinZurebisagan dacvis sferoSi dadgenili samarTlebrivi normebis saqarTvelos 
teritoriaze etapobriv amoqmedebas. 
    atmosferul haerze potenciurad mavne zegavlenis mqone saqmianobis dagegmvisa 
da ganxorcielebis dros fizikuri da iuridiuli pirebi, saxelmwifo organoebi da 
aRmasrulebeli xelisuflebis dawesebulebebi valdebulni arian ixelmZRvanelon 
„garemos dacvis Sesaxeb” saqarTvelos kanoniT dadgenili garemos dacvisa da 
„janmrTelobis dacvis Sesaxeb” saqarTvelos kanoniT dadgenili adamianis 
janmrTelobisaTvis usafrTxo garemos uzrunvelyofis ZiriTadi principebiT. 
    kanonis regulirebis sferoa saqarTvelos mTel teritoriaze atmosferuli 
haeris mavne anTropogenuli zemoqmedebisagan dacva. mavne anTropogenuli 
zemoqmedeba aris atmosferul haerze adamianis saqmianobiT gamowveuli nebismieri 
zemoqmedeba, romelic axdens an romelmac SesaZloa moaxdinos uaryofiTi zegavlena 
adamianis janmrTelobasa da bunebriv garemoze.  

– mavne anTropogenuli zemoqmedebis saxeebi: 
   a)  atmosferuli haeris mavne nivTierebebiT dabinZureba; 
   b)  atmosferul haerze radiaciuli zemoqmedeba; 
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   g)  atmosferuli haeris mikroorganizmebiTa da mikrobuli warmoSobis 
biologiurad aqtiuri nivTierebebiT dabinZureba; 
   d)  atmosferul haerze xmauris, vibraciis, eleqtromagnituri velebisa da sxva 
saxis fizikuri zemoqmedeba. 
    atmosferuli haeris mavne nivTierebebiT dabinZureba aris adamianis saqmianobis 
Sedegad atmosferul haerSi nebismieri nivTierebis gafrqveva (emisia), romelic 
axdens an romelmac SesaZloa moaxdinos uaryofiTi zegavlena adamianis 
janmrTelobasa da bunebriv garemoze. 
 

11.1.4. saqarTvelos kanoni “niadagis dacvis Sesaxeb” 
    zogadi debulebebi: 
    1. niadagis dacvis problema did mniSvnelobas iZens mciremiwiani 
saqarTvelosTvis, sadac eroziuli procesebis, niadagis gaWuWyianebisa da 
danagvianebis, meoradi daWaobebis da damlaSebis, sasargeblo wiaRiseulisa da 
saSeni masalebis Ria wesiT mopovebis, adamianis araswori sameurneo moqmedebis 
Sedegad didia niadagis danakargebi. 
    2. niadagis dacva saxelmwifoebrivi problemaa, radgan saqarTveloSi 
gavrcelebuli yvela tipis niadagis, maT Soris mwiri, mlaSe, daWaobebuli, bicobi, 
mJave da Zlier datenianebuli niadagebis swori da racionaluri gamoyeneba 
saqarTvelos soflis meurneobisa da saerTod ekonomikis dinamikuri ganviTarebis 
mTavari rezervia. 
    am kanonis miznebia: 
a) uzrunvelyos niadagis safaris mTlianoba, nayofierebis zrda da SenarCuneba; 
b) gansazRvros miwaTmosargebleTa, miwaTmesakuTreTa da saxelmwifos movaleoba da 
pasuxismgebloba niadagis dacvisa da ekologiurad sufTa produqciis warmoebis 
pirobebis Sesaqmnelad; 
g) aRkveTos niadagis nayofierebis zrdis saSualebaTa gamoyenebisas uaryofiTi 
Sedegebi, romlebic safrTxes Seuqmnis TviT niadags, adamianis janmrTelobas, 
florasa da faunas; 
d) uzrunvelyos subalpuri da alpuri mdeloebis dacvis gziT maRalmTiani 
regionebis endemuri mcenareulobisa da niadagis nayofieri fenis SenarCuneba; 
e) meliorirebuli miwebidan maRali da myari mosavlis miRebis mizniT xeli Seuwyos 
melioraciis sferoSi saqmianobis koordinacias. 
    adamianis janmrTelobis uzrunvelsayofad, mcenareTa safarisa da cxovelTa 
samyaros, saerTod bunebrivi garemos, dacvis mizniT am kanoniT wesdeba niadagSi 
mavne nivTierebaTa zRvrulad dasaSvebi koncentraciebis normebi da standartebi. 
    niadagdacviTi samuSao standartebi da normatiuli dokumentebi unda Seesabamos 
am kanons. 
 

     11.1.5.  „licenziebisa da nebarTvebis Sesaxeb“ saqarTvelos kanoni 
     aregulirebs iseT organizebul saqmianobas an qmedebas, romelic exeba pirTa 
ganusazRvrel wres, xasiaTdeba adamianis sicocxlisaTvis an janmrTelobisaTvis 
momatebuli safrTxiT, moicavs gansakuTrebiT mniSvnelovan saxelmwifo an 
sazogadoebriv interesebs an dakavSirebulia saxelmwifo resursebiT 
sargeblobasTan. es kanoni awesrigebs liceenziiTa da nebarTviT regulirebul 
sferos, gansazRvravs licenziisa da nebarTvis amomwurav CamonaTvals, adgens 
licenziisa da nebarTvis gacemis, maTSi cvlilebebis Setanis da maTi gauqmebis 
wesebs.   
    kanonis Sesabamisad, saqmianobis an qmedebis saxelmwifo regulireba licenziiT 
an nebarTviT xorcieldeba mxolod im SemTxvevaSi, Tu es saqmianoba an qmedeba 
uSualod ukavSiredeba adamianis sicocxlisaTvis an janmrTelobisaTvis momatebul 
safrTxes an saxelmwifo an sazogadoebrivi interesis sferoebs. saxelmwifo 
regulireba xorcieldeba mxolod maSin, Tu licenziis an nebarTvis gacemiT 
realurad SesaZlebelia aRniSnuli safrTxis Semcireba an saxelmwifo da 
sazogadoebrivi interesebis gaTvaliswineba.    
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    saqmianobis an qmedebis licenziiT an nebarTviT regulirebis mizani da 
ZiriTadi principebia: 

• adamianis sicocxlis da janmrTelobis uzrunvelyofa da dacva; 

• adamianis sacxovrebeli da kulturuli garemos usafrTxoeba da dacva; 

• saxelmwifo da sazogadoebrivi interesebis dacva. 
    kanonis mixedviT SesaZlebelia ucxo qveynis mier gacemuli licenzia an 
nebarTva saerTaSoriso xelSekrulebiT an kanoniT aRiarebuli iqnes da mieniWos 
iseTive samarTlebrivi statusi, rogoric aqvs saqarTvelos kanonmdeblobis 
safuZvelze gacemul licenzias an nebarTvas. 
 

               11.2.  strategiuli garemosdacviTi Sefaseba 
    strategiuli garemosdacviTi Sefasebis mizania – sawarmos teritoriaze da mis 
mimdebare garemoSi ekologiuri situaciebis prognozi da, aseve, bunebrivi garemos 
dacviTi RonisZiebebis Sesrulebis kontroli. 
    strategiuli garemposdacviTi Sefaseba aris teqnikur - normatuli dokumenti, 
romelic samrewvelo warmoebis mier bunebriv (haeri, wyali, niadagi, tye da sx.) da 
meorad  (eleqtroenergia, bunebrivi airi, nafTobi da sx.) resursebis moxmarebisa da 
garemoze zemoqmedebis saprognozo monacemebs Seicavs.  
    masSi Tavsdeba monacemebi sawarmos mier gamoyenebuli teqnologiebis, 
moxmarebuli nedleulis, sawvavis, energiis xarisxobrivi da raodenobrivi 
maxasiaTeblebi; gamoSvebuli produqciis maxasiaTeblebi; sawarmoebebidan  mavne 
nivTierebaTa gamonabolqvebis raodenobrivi da xarisxobrivi maxasiaTeblebi. 
    strategiuli Sefaseba Seicavs: 

– informacias sawarmos ganlagebisa da mis mosazRvre obieqtebis Sesaxeb; 

– monacemebs atmosferosa da zedapiruli wylebis damabinZurebeli wyaroebisa  
da sanitaruli–dacviTi zonis Sesaxeb;   

– nivTierebaTa gafantvis pirobebis ganmsazRvrel meteorologiur  
parametrebsa da koeficientebs;  
    strategiuli garemosdacviTi Sefasebis mizania gamoavlinos aRniSnuli  
saqmianobis ganxorcielebis procesSi pirdapiri da arapirdapiri potenciuri 
zegavlena bunebriv da socialur garemoze, maT Soris: adamianis janmrTelobaze da 
usafrTxoebaze, mcenareul safarsa da cxovelTa samyaroze, niadagze, haerze, 
wyalze, klimatze, landSaftze, ekosistemebze da istoriul Zeglebze an yvela 
zemoTCamoTvlili faqtorebis erTianobaze, maT Soris, am faqtorebis zegavlenas 
kulturul faseulobebze (memkvidreobaze) da socialur da ekonomikur faqtorebze.  
    aRniSnuli dokumentis farglebSi gaTvaliswinebuli unda iyos Semdegi 
sakiTxebi: 

• samarTlebrivi aspeqtebi:  

– saqarTvelos politika da kanonmdebloba garemos dacvis sferoSi; 

– garemos dacvis standartebi da normatiuli aqtebi. 

• sainJinro-teqnikuri aspeqtebi, ekologiuri Sefaseba: 

– obieqtis aRwera; 

– warmoebis organizacia da ZiriTadi teqnologiuri gadawyetilebebi; 

– muSaobis reJimi; 

– wyalmomarageba da kanalizacia; 

– xanZarsawinaaRmdego sistema; 

– Sromis dacva da usafrTxoebis teqnika; 

– garemos fonuri monacemebi da garemosdacviTi RonisZiebebi; 

• socialur-ekonomikuri garemo (zemoqmedeba adamianis janmrTelobaze,  
zemoqmedeba industriul da dasaxlebul zonebze, zemoqmedeba satransporto 
nakadebze da zemoqmedeba muSaobis usafrTxoebaze). 

• zemoqmedebis Sefaseba zogadi klasificirebis mixedviT (bunebrivi airis  
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sacavis  eqspluataciis pirdapiri da arapirdapiri, meoradi, kumulaciuri, 
moklevadiani, saSualo da grZelvadiani, mudmivi da droebiTi, dadebiTi da 
uaryofiTi zemoqmedebani); 

• garemoze zegavlenis Semcirebis RonisZiebebi; 

• miRebuli Sedegebis analizi, daskvnebi da rekomendaciebi. 
 

  11.3.  garemosdacviTi standartebi da normatiuli aqtebi 
    garemosdacviTi standartebi adgenen garemos xarisxobrivi mdgomareobis mo-
Txovnebs da gansazRvraven wyalSi, haersa da niadagSi adamianis janmrTelobisTvis 
da garemosTvis saxifaTo nivTierebebis maqsimalur dasaSveb koncentraciebs.  
    saqarTveloSi niadagis xarisxis Sefasebis kriteriumebi gansazRvrulia 
meToduri miTiTebebiT „niadagis qimiuri nivTierebebiT dabinZurebis xarisxis 
Sefasebis Sesaxeb“. 
    informacia niadagis xarisxis maxasiaTeblebis Sesaxeb cxr.10.1-Sia mocemuli.  
 

cxrili 11. 1.  niadagis xarisxis maxasiaTeblebi 
komponenti erTeuli sidide komponenti erTeuli sidide 
dariSxani mg/kg 2 Aaqroladi organuli naerTebi 

kadmiumi mg/kg 2* benzoli mg/kg 0.3 
spilenZi mg/kg 3-132* toluoli mg/kg 0.3 

vercxliswyali mg/kg 2.1 eTilbenzoli mg/kg - 
nikeli mg/kg 4-80* jamuri qsiloli mg/kg 0.3 
tyvia mg/kg 32-130* naxevrad aqroladi naerTebi 

seleni mg/kg - benzoapireni mg/kg 0.02-0.2 
cinki mg/kg 23-220* izopropilenbenzoli mg/kg 0.5 
jamuri 

naxSirwyalbadebi 
mg/kg 0.1 pesticidebi 

fenolebi 
(jamuri) 

mg/kg - atrazini mg/kg 0.01-0.5 

cianidi mg/kg 0,2 lindani mg/kg 0.1 
sulfati mg/kg - DT (da misi metaboliti) mg/kg 0.1 
qloridi mg/kg -    

amoniumis azoti mg/kg -    

 
     miwisqveSa wylis xarisxis standartebi saqarTvelos kanonmdeblobiT calke ar 
ganisazRvreba da regulirdeba sasmeli wylisTvis dawesebuli normebiT. 
        sasmeli wylis xarisxis kriteriumebi sasmeli wylis teqnikuri reglamentiT 
aris gansazRvruli.  
    sasmeli wylis xarisxis kriteriumebi mocemulia cxr. 11.2-Si. 
         cxrili 11. 2. sasmeli wylis xarisxis kriteriumebi                

komponenti erTeuli sidide 
bori  mg/l 0.5 
dariSxani  mg/l 0.01 

kadmiumi  mg/l 0.003 

qromi  mg/l - 

spilenZi  mg/l 2 

vercxliswyali  mg/l 0.006 
nikeli  mg/l 0.07 

tyvia  mg/l 0.01 

seleni  mg/l 0.01 

cinki  mg/l 3 

jamuri naxSirwyalbadebi  mg/l 0.1 

fenolebi (saerTo)  mg/l - 
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cianidi  mg/l 0.07 

sulfati  mg/l 250 

qloridi  mg/l 250 

amoniumis azoti  mg/l - 

pH  pH sidide 6-9 

Jbm (Jangbadis biologiuri moxmareba) mg/l - 

Jqm (Jangbadis qimiuri moTxovna) mg/l - 

TOC  mg/l - 

natriumi  მგ/ლ 200 

        zedapiruli wylebis xarisxis kriteriumebi gansazRvrulia garemos dacvis 
ministrisa da Sromis, janmrTelobisa da socialuri dacvis ministris brZanebebiT.  
    zedapiruli wylebis xarisxis zogierTi maxasiaTeblebis mniSvnelobebi  
cxr.11.3 - Sia mocemuli.                
       cxrili 11.3 zedapiruli wylebis xarisxis maxasiaTeblebi 

parametrebi erTeulebi zRvrulad 
dasaSvebi 
koncentraciebi    
(zdk) 

parametrebi erTeulebi zRvrulad 
dasaSvebi 
koncentraciebi    
(zdk) 

pH  6.5-8.5 Hg mg/l 0.00053 

Na mg/l 200 Ni mg/l 0.13 
qloridebi mg/l 350 Pb mg/l 0.03 
cianidebi (jamuri) mg/l 0,17 Se mg/l 0.013 
bori mg/l 0.53 Zn mg/l 1,03 
Jqm   mg/l 30 fenolebi 

(jamuri)  
mg/l 0.001 

Jbm    mg/l 6 benzoli mg/l 0.5 
navTobis jamuri 
naxSirwyalbadebi  

mg/l 0,3 toluoli mg/l 0.5 

As mg/l 0.053 eTilbenzoli mg/l 0.01 

Cr6+ mg/l 0.05 benz(a)pireni  mg/l 0.000005 

Cu mg/l 1,03    

                                                       
 
    dasaxlebuli adgilebis atmosferuli haeris damabinZurebeli  
nivTierebebis zRvrulad dasaSvebi koncentraciebi (zdk).              
    atmosferul haerSi mavne nivTierebaTa zRvrulad dasaSvebi kopncentraciebi 
gansazRverulia higienuri normativebiT „dasaxlebuli adgilebis atmosferuli 
haeris damabinZurebeli nivTierebebis zRvrulad dasaSvebi koncentraciebi“. 
atmosferul haerSi zogierTi mavne nivTierebis zRvrulad dasaSvebi 
koncentraciebi cxr.11.4-Sia mocemuli.  
    aRniSnuli higienuri normativebi SemuSavebulia saqarTvelos kanonebis 
“janmrTelobis dacvis Sesaxeb”, “garemos dacvis Sesaxeb” da “atmosferuli haeris 
dacvis Sesaxeb” Sesabamisad.  
    isini adgenen moTxovnebs dasaxlebuli adgilebis atmosferuli haeris xarisxis 
dacvisadmi im obieqtebis ganlagebis, daproeqtebis, mSeneblobis, rekonstruqciisa 
da eqspluataciisas, romelTac SesaZloa mavne zegavlena moaxdinon atmosferuli 
haeris mdgomareobaze. maTi moTxovnaTa Sesruleba savaldebuloa xelisuflebisa da 
adgilobrivi TviTmmarTvelobis organoebis, sawarmoebisa da organizaciebisaTvis 
sakuTrebis formisa da uwyebrivi daqvemdebarebis miuxedavad, agreTve Tanamdebobis 
pirebisa da individualuri samewarmeo saqmianobiT dakavebuli moqalaqeebisaTvis. 
cxrili 11. 4. atmosferuli haeris zogierTi mavne minarevis zRvrulad dasaSvebi 
koncentraciebi 

nivTiereba zRvrulad dasaSvebi 
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koncentraciebi, mg/m3 

maqsimaluri 
erTjeradi 

saSualo 
sadReRamiso  

asbestSemcveli mtveri  - 0.06 

siliciumis dioqsidi >70%  0.15 0.05 

siliciumis dioqsidi 70%-20% 0.3 0.1 
siliciumis dioqsidi < 20%  0.5 0.15 

azotis oqsidi  0.2 0.4 

azotis dioqsidi 0.085 0.04 

gogirdis dioqsidi 0.5 0.05 

myari nawilakebi (mtveri)  0.5 0.15 
naxSirJangi  5.0 3.0 
fenoli  0.01 0.003 
tyvia 0.01 0.0003 

amiaki  0.2 0.04 

benzoli  1.5 0.1 
vercxliswyali (metaluri)  0.2 0.0003 
benz(a)pireni  - 0.1 mg/100 m3 
ozoni  0.16 0.03 

 
    TiToeul zRvrulad dasaSveb koncentracias (maqsimalurad erTjeradsa da 
sadReRamisos) aqvs damoukidebeli mniSvneloba, rogorc organizmze uaryofiTi 
moqmedebis ganviTarebaSi, aseve atmosferuli haeris kontrolisa da haeris dacvis 
grZel da mokle vadaSi operatiuli RonisZiebebis SemuSavebaSi.  
    amgvarad, atmosferuli haeris damabinZurebelTa normirebisas nivTierebis 
biologiuri mimarTulebis Taviseburebis garda medikosebi xelmZRvaneloben Semdegi 
principebiT:  
    a) atmosferuli haeris optimaluri pirobebis Seqmna adamianis normaluri 
cxovelqmedebisaTvis;  
    b) mosaxleobis janmrTelobis dacva, maT Soris yvelaze mgrZnobiare da 
toqsikuri zemoqmedebisadmi naklebad gamZle kontingentis – bavSvebis, moxucebis, 
avadmyofebis;  
    g) adamianze damabinZurebeli nivTierebebis uSualo (refleqtoruli an 
rezorbciuli) da iribi (atmosferos gamWirvalobis daqveiTeba da sx.).  
    saxifaTo nivTierebebis emisiis/CaSvebis (wyalSi, haerSi, niadagis garemoSi) 
kvotebi gansazRvravs dabinZurebis yvela wyarosTvis emisiis/CaSvebis maqsimalur 
dasaSveb sidideebs. nivTierebebis CamonaTvali mocemulia garemos dacvis da 
bunebrivi resursebis saministros mier damtkicebuli stacionaruli dabinZurebis 
wyaroebidan gafrqveuli saxifaTo nivTierebebis saSiSroebis koeficientis 
damtkicebis Sesaxeb debulebis Sesabamisad.  
    wylis obieqtebSi saxifaTo nivTierebebis maqsimaluri dasaSvebi 
koncentraciebis kvotebi ganisazRvreba saqarTvelos kanoniT wylis Sesaxeb. 
maqsimaluri dasaSvebi koncentraciebi ganisazRvreba konkretuli obieqtisTvis 
individualurad. saqarTveloSi moqmedi wylis xarisxis standartebi Seesabameba 
jandacvis msoflio organizaciis rekomendaciebs.              
    xmauri: dRisa da Ramis saaTebSi xmauriT gamowveuli mniSvnelovani zemoqmedebis 
Tavidan asacileblad, saqarTveloSi moqmedebs garemos akustikuri fonis 
standarti sanitaruli normebi „xmauri samuSao adgilebze, sacxovrebeli, 
sazogadoebirivi Senobebis saTavsebSi da sacxovrebeli ganaSenianebis 
teritoriaze“.  
    am normatiuli dokumentis mixedviT, sacxovrebeli ganaSenianebis teriotriis 
sazRvarze xmauris gavrcelebis normad dRis saaTebisTvis (7 sT-idan 19 sT-mde) 
miRebulia 55 dba, xolo Ramis saaTebisTvis (19 sT-idan 7 sT-mde) - 45 dba; 
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samrewvelo sawarmoebis teritoriaze xmauris donis dasaSvebi sidide 70 dba-ia. 
saqarTveloSi miRebuli xmauris standarti TanxvedraSia jandacvis msoflio 
organizaciisa (WHO) da saerTaSoriso finansuri korporaciis (IFC) mier dadgenili 
rekomendirebuli sidideebTan.                
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