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           Sesavali 
 

    me XX-s meore naxevridan msoflioSi aqtiurad da-  
iwyes msjeloba garemoze anTropogenuri zemoqmedebis 
negatiur Sedegebze da ukve 1972 wels gaeros stokho-
lmis konferenciaze bunebrivi garemos Sesaxeb miRebu-
li iqna ori ZiriTadi dokumenti - principebis dekla-
racia da RonisZiebebis gegma, romlebmac gadamwyveti 
roli iTamaSes saxelmwifoTa ekologiur politikaSi 
da am sferoSi saerTaSoriso TanamSromlobis gaaqti-
urebaSi. deklaracia 20-ze met princips Seicavs, rom-
lebSic formulirebulia msoflio sazogadoebis da-
mokidebuleba bunebrivi garemos problemis mimarT.   
    RonisZiebebis gegma ki, 100-ze met punqts Seicavs, 
romlebic bunebrivi garemos dacvis organizaciuli, 
ekonomikuri da politikuri sakiTxebis gadawyvetas da 
saxelmwifoebisa da saerTaSoriso organizaciebis ur-
TierTobebis saSualebebs iTvaliswineben.  
    msoflio sazogadoebis mier ekologiuri katast-
rofis acilebisa da mdgradi ganviTarebis miRwevis 
problemebi, Tavisi grandiozulobiT aWarbeben yvela 
problemebs, romlebsac Tavis ganviTarebis procesSi 
Sexvedrila kacobroba.   
    Tanamedrove ganaTlebis ZiriTad amocanas ekolo-
giuri azrovnebis Camoyalibeba warmoadgens. swored 
ganaTleba, romelic emyareba kulturas, axdens adami-
anis sulierebis da zneobis safuZvlebis formirebas. 
    ganaTlebul adamians SeuZlia Cadenilis arsis ga- 
geba, Seafasos Sedegebi, araxelsayrel situaciebidan 
gamosaval RonisZiebaTa variantebis SerCeva da Tavisi 
mosazrebis SemoTavazeba. 
    saswavleblebSi ekologiis sagnis swavlebis Ziri-
Tad mizans warmoadgens:  

 ekologiurad ganaTlebuli pirovnebis aRzrda;  

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



9 

 emsaxuros sikeTes da Semoqmedebas da ara 
boro-tebasa da ngrevas.       

    mocemuli saswavlo disciplina mowodebulia dae-
xmaros yvelas, vinc miiswrafis ganaTlebisken da ku-
lturuli qcevebisken, gaerkves kacobriobis Tanamed-
rove ekologiur problemebSi.  
    zemoaRniSnuli mosazrebebi kargad esadagebian 
1977 wels TbilisSi gaeros egidiT gamarTul samTav-
robaTaSoriso konferenciaze garemosdacviTi ganaTl-
ebis Sesaxeb momzadebul deklaracias, romelSic pir-
velad iqna Camoyalibebuli garemosdacviTi ganaTle-
bis sistemebis struqtura rogorc adgilobriv, aseve 
erovnul da saerTaSoriso doneebze.  
    garda amisa, ganisazRvra garemosdacviTi ganaTle-
ba, rogorc saswavlo procesi, romelic iwvevs adamia-
nis codnis amaRlebas garemos Tanamedrove probleme-
bis gadawyvetasTan mimarTebiT.   
    am problemasTan dakavSirebiT 2012wels TbilisSi, 
saqarTvelos mTavrobis, gaeros ganaTlebis, mecniere-
bisa da kulturis organizaciisa (UNESCO) da gaeros 
garemosdacviTi programis (UNEP) partniorobiT, gai-
marTa morigi mTavrobaTaSorisi konferencia ,,Tbili-
si + 35 - garemos dacviTi ganaTleba mdgradi ganviTa-
rebisaTvis“.       
    konferenciis mier miRebuli iqna deklaracia, ro-
melSic aRiarebulia msoflioSi mdgradi ekonomikuri 
ganviTarebis misaRwevad, garemosdacviTi ganaTlebis 
mimarT gaerosa da saxelmwifoTa 8mTavrobebis 
mxardaWeris aucilebloba da kidev erTxel mouwodes 
qveynebs: amisaTvis meti Zalisxmeva moaxmaron garemos-
dacviT ganaTlebas.    
    msoflioSi siRrmiseulad aris gagebuli am ori 
procesis urTierTmimarTeba da aRiareben garemosdac-
viTi ganaTlebis arsebiT mniSvnelobas. 
    amJamad yvela adamianma unda gaacnobieros Tavisi 
adgili da roli bunebriv garemoSi, gansazRvros bu-
nebrivi resursebis racionaluri gamoyenebis midgome-
bi. pirvel rigSi es exeba im adamianebs, romlebsac ax-
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al aTaswleulSi  energetikisa da ekonomikuri ganvi-
Tarebis programebis gansazRvra mouwevT.  
    dadgenilia, rom atmosfero, niadagi da zedapiru-
li da miwisqveSa wylebi bunebriv garemoSi nivTiere-
baTa mimoqcevis mTavar magistrals warmoadgenen, xo-
lo mavne nivTierebaTa gadatanas garemoSi hidromete-
orologiuri procesebi ganapirobeben. aqedan gamomdi-
nare, garemos ekologiuri monitoringi, prognozi da 
marTva hidrometeorologiuri procesebis kanonzomie-
rebis gaTvaliswinebiT xorcieldeba.  
    amrigad, rogorc irkveva, zemoaRniSnuli sakiTxeb-
is, maT Soris: bunebriv garemoSi mavne minarevTa gada-
tana, am procesebis monitoringi, prognozi, marTva da, 
agreTve, adekvaturi ganaTlebis saWiro moculobiT  
miRebis warmatebiT gadaWra warmoudgenelia ekologi-
uri monitoringis zogadi sakiTxebis codnis gareSe.   
    winamdebare naSromi, rogorc saxelmZRvanelo, gan-
kuTvnilia nebismieri specialobis studentisa da doq-  
torantisaTvis, romlis ganaTleba dakavSirebulia  
ekologiis sxvadasxva mimarTulebis sakiTxebTan.   
    igi, agreTve, sasargeblo iqneba garemosdacviTi 
da garemos racionaluri gamoyenebis saqmianobiT 
dakave-bul specialistebisaTvisac.   
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I. akademiuri disciplina - ekologia 
 

E    1.1. “ekologiis“ koncefciis ganmartebebi  
    ukanasknel periodSi umaRles saswavleblebSi ri-
gi akademiuri disciplina gvxvdeba, rogoricaa, magal-
iTad, „qimiuri ekologia“, „sainJinro ekologia“, „sam-
Seneblo ekologia“ da a.S. am axali  disciplinebis 
Sinaarsis analizi gviCvenebs, rom, xSirad, isini mxo-
lod garemosdacvisa da bunebaTsargeblobis calke-
ul aspeqtebs ganixilaven, xolo Sinaarsi ki, eko-
logiis kuTvnilebis Sesaxeb msjelobis saSualebas 
ar iZleva. garda amisa, nebismieri terminologiuri Ca-
nacvleba sazogadoebisa da bunebis urTierTqmedebis 
yvelaze rTuli procesis SeswavlaSi qaoss warmo-
qmnnis. aqedan gamomdinare, saWiroa, rom terminis „ek-
logia“ da mi-si warmoebulebis gamoyenebas ufro mka-
crad mivudgeT winaaRmdeg SemTxvevaSi Cndeba Cveul-
ebrivi terminol- ogiuri Canacvleba, romelic, zoga-
dad, xels uSlis ekologiuri ganaTlebis formirebas. 
amitom terminis "ekologia" da misi derivatebis 
arakoreqtuli xmareba dauSvebelia. 
    "ekologiis" koncefciis mravalricxovani ganmar-
tebebis Sejamebis Sedegad, SeiZleba misi oTxi interp-
retacia iqnes gansazRvruli: 
    ekologia - erT-erTi biologiuri mecnierebaa, ro-
melic organizmebisa da garemos urTierTobebs ikvl-
evs; 
    ekologia -kompleqsuri metamecnierebaa, romelic 
bunebrivi garemosa da sazogadoebis urTierTobis Se-
saxeb socialur mecnierebaTa yvela sabunebismetyve-
lo - istoriuli codnisa da daskvnebis sinTezirebas 
axdens;  
    ekologia - organizmebis, biologiuri sistemebisa 
(organizmebi da maTi erToblioba, adamiani da mosax-
leoba) da garemos urTierTobis problemebis kvlevi-
sadmi gansakuTrebuli zogadsamecniero midgomaa; 
    ekologia - adamianisa da bunebis urTierTkavSire- 
bis mecnieruli da praqtikuli problemebis erTobli- 
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obaa. 
    ekologiuri kvlevebis pirveli mimarTuleba gani-
xileba, rogorc klasikuri da sayovelTaod aRiarebu-
li. danarCeni sami ki, romlebic bolo aTwleulebSi 
ekologiuri kvlevebis speqtris gafarToebis sapasux- 
od SeiZleba CaiTvalos, yvela ekologebis mier far-
Tod aRiarebuli ar aris.  
    sazogadoebisa da bunebrivi garemos urTierTobis 
problemebiT dakavebul mraval mkvlevarTa azriT, ek- 
ologia iyo da rCeba biologiur mecnierebad. xolo 
erT-erTi, farTod aRiarebuli, koncefciis Tanaxmad, 
ekologia - garemomcvel samyaroSi cocxali organiz-
mis arsebobis, organizmebis "saxlis", organizmebis, 
rogorc erTmaneTTan, ise garemosTan urTierTkavSi-
ris Semswavleli mecnierebaa. 
    amJamad, „adamiani - buneba - sazogadoeba“ sistema-
Si gaCenilma winaaRmdegobebis eskalaciam garemosda-
cviTi ganaTlebis ganviTarebis axali strategiuli 
gzebis moZieba ganapiroba.  
    garemos dabinZurebisa da misi rRvevis Sedegad, 
kacobrioba da ekonomika bunebrivi resursebis gamo-
levas uwyobs xels. am procesebis umravlesoba didi 
siCqariT viTardeba. pirveladi produqciis moxmarebis  
ukontrolo zrda sazogadoebis energetikuli sim-
Zlavris matebas iwvevs, rac geosferoze negatiur ze-
moqmedebas axdens. aqedan gamomdinare, garemos anTro-
pogenuri destabilizaciis integralur maxasiaTeb-
lad, dedamiwis zedapiris erTeul farTobze mosuli 
energetikuli simZlavris sidide SeiZleba iqnes gamo-
yenebuli. 
    amisaTvis, erTeul farTobze mosuli energetiku-

li simZlavris sidideebis - Wr SefardebiT maT saSua-

lo globalur mniSvnelobasTan - Wg, sakvlevi regio-
nebis anTropogenuri datvirTvis damaxasiaTebeli ko- 
eficientebis - A mniSvnelobebs miviRebT. 
    zemoaRniSnulis maTematikuri gamosaxuleba mocem- 
ulia formula (1.1) saxiT:  
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                          A = Wr/Wg          ,                    (1.1)   
    

    am formulis daxmarebiT gaangariSebuli, anTrop-
ogenuri datvirTvis koeficientebis sidideebiT, regi-
onebisa da qveynebis ranJireba aris SesaZlebeli. 
 

   cxrili 1.1. anTropogenuri datvirTvis koeficien- 
   tebi da SenarCunebuli bunebrivi teritoriebi  
     
     Qqveyana 

anTropogenuri 
datvirTvis koe-
ficientebi, A 

SenarCunebuli 
bunebrivi teri-  
toriebi, %  

niderlandebi 42 0 
germania 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 
mTeli dedamiwa 1 39 

    

    cxr.1.1-Si formula (1.1) daxmarebiT gaangariSebuli 
saZiebeli parametrebis mniSvnelobebia motanili. 
    rogorc gansaxilveli cxrilidan irkveva, Taname-
drove msoflioSi arcTu ise saxarbielo ekologiu-
ri mdgomareobaa. magaliTad, mocemuli cxrilis bo-
lo striqonidan Cans, rom dedamiwaze bunebriv mdgo-
mareobaSi SenarCunebuli teritoriebi misi mTeli te-
ritoriis, daaxloebiT, mxolod, 40% -s Seadgenen, rac 
ekologiuri sakiTxebis wina planze wamowevis 
aucile-blobaze metyvelebs. 
 

1.2.  termini „ekologia“ 
    termini „ekologia“ - mecnierebis axali mimarTu-
lebisTvis pirvelad germaneli zoologi - mecnieris 
ernst hekelis (Ernst Heinrich Philipp August Haeckel; 1834 -

1919) mier1866 wels, Tavis wignSi „organizmebis zoga-
di morfologia“, iqna Semotanili. 
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    igi ekologias biologiisa da biologiuri organ-
izmebis sicocxlis yovelmxrivi SeswavliT daintere-
sebul sabunebismetyvelo mecnierebebs miakuTvnebga.   
    SemdgomSi am terminma sayovelTao aRiareba moipo-
va. me-XXs. dasawyisSi hidrobiologebos, fitocenolo-
gebis, botanikosebisa da zoologebis ekologiuri 
skolebi Camoyalibda, sadac, TiToeul maTganSi, eko-
logiuri mecnierebis garkveuli mxareebi viTardebo-
da. 
    me-XX s. meore naxevridan moyolebuli ekologiis 
sakiTxebs mieZRvna mravali mecnieris Sroma, maT Sor-
is: vasil gulisaSvili (mcenareTa ekologia, 1960), ga-
ri gunia (atmosferos ekologiuri monitoringis met-
eorologiuri aspeqtebi, 2005), iujin odumi (ekologi-
is safuZvlebi, 1953), mixeil budiko (globaluri eko-
logia, 1977), iuri izraeli (ekologia da bunebrivi ga-
remos kontroli, 1979) da sx. 
    ekologiis - mecnierebis, romelic Tavisi gamoCen-
iT unda umadlodes sxvadasxva samecniero disciplin-
ebs da flobs kvlevis sakuTar meTodebs – daarseba 
da ganviTareba emTxveva me XX s. im periods, rodesac 
calkeuli mecnierebaTa Serwymis Sedegad - fizikisa 
da qimiis, qimiisa da biologiis - aRiniSna codnis ax-
ali mimarTulebaTa Camoyalibeba.     
    me-XXs. bolos xdeba mecnierebis „ekologizacia“. 
es gamowveulia ekologiuri codnis didi rolis ga-
azrebiT, imis gacnobierebiT, rom adamianis saqmianoba, 
xSir SemTxvevaSi, bunebriv garemos ara marto, ubral-
od, azianebs, aramed zemoqmedebs masze negatiurad da 
adamianTa cxovrebis pirobebis SecvliT, TviTon kaco-
briobis arsebobas 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 cne-
bebi, romlebs sxva mecnierebebSic (biologiaSi, maTe-
matikaSi, fizikaSi, qimiaSi da a.S.) moixmaren.    
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    ekologiuri kvlevebis ZiriTadi meTodebia:  
    - savele da eqsperimentuli kvlevebi ekosistemuri 
midgomebis gamoyenebiT.   
    zemoaRniSnulidan gamomdinare, SeiZleba ekologi-
is, rogorc mecnierebis - misi Sinaarsis, sagnisa da 
amocanebis ganmartebis micema:  
    ekologia - aris mecniereba, romelic organizme-
bis sasicocxlo moqmedebebis kanonzomierebas ikvlevs 
(mis nebismier gamoxatvaSi, integraciis yvela doneze) 
maTi bunebrivi binadrobis areSi, anTropogenuri saq-
mianobiT garemoSi Semotanili cvlilebebis gaTvalis-
winebiT. 
    sityva „ekologia“ warmoiqmna ori berZnuli sity-
visagan: oikos- saxli, sacxovrebeli adgili, adgilsam-
yofeli da logos - sityva, swavleba, moZRvreba;   
    pirdapiri mniSvnelobiT ekologia aris mecniereba 
adgilsamyofelis Sesaxeb.  
    e.hekeli ekologias gansazRvravda, rogorc „zo-
gad mecnierebas garemosa da organizmebs Soris urTi-
erTdamokidebulebis Sesaxeb“.  
    e.hekelis Tanaxmad, ekologia, TavisTavad, warmo-
adgens mecnierebas cocxali organizmebis „saSinao 
cxovrebis wesis“ Sesaxeb da mowodebulia gamoikvli-
os yvela is daxuruli urTierTobebi, romelTac 
Carlz darvini, pirobiTad, arsebobisTvis brZolas 
uwodebda.  
    ganviTarebis procesSi es mecniereba cocxali or- 
ganizmebisa da maTi populaciis kvlevis biologiur 
moZRvrebad gardaiqmna. isini urTierToben erTmaneTT-
an da Tavis garemosTan qmnian garkveul erTobas, rom-
lis farglebSi energiisa da organuli nivTierebaTa 
gardaqmna mimdinareobs.  
    ekologiis kvlevis obieqtebis sferoSi adamianis, 
rogorc biologiuri saxeobis CarTvam, Tavisi „buneb-
aTdampyrobluri“ moqmedebiT da ekologiuri krizisis 
globaluri safrTxis warmoqniT, ukanasknel aTwleu-
lebSi ekologiis cnebis sazRvrebis gafarToeba gamo-
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iwvia. bunebriv garemosTan adamianis urTierTobis 
mTeli kompleqsi ekologiad iqna wodebuli.   
    bunebrivi garemos problemebis gamwvavebam migviyv-
ana ekologiis SeRwevasTan mecnierebisa da praqtikis 
sxvadasxva dargSi, anu Teoriuli da praqtikuli saq-
mianobis ekologizacia ganapiroba. aman ki, ekologiis 
gamoyenebiTi dargebis warmoqmna gamoiwvia:   
- samrewvelo ekologiis;  
- ekologiuri monitoringis;  
- agro ekologiis;  
- socialuri ekologiis (adamianis ekologiis); 
- qalaqis ekologiis da sx.  
    amrigad, biologiuri disciplinis, dasawyisSi, vi-
wro da kerZo ideebma da kompetenciebma garemos pro-

blemebis farTo speqtri moicva. 
    jer kidev 1963 wels cnobilma amerikelma ekolog-
ma iujin odumma (Eugene Pleasants Odum; 1913-2002) ekolo-
gias uwoda - mecniereba mTlianobaSi bunebis struqt-
urasa da funqciebis Sesaxeb. xolo Tavis naSromSi 
„ekologia“ (1986), igi ganixileba, rogorc „interdisc-
iplinaruli codnis are mravaldoniani sistemebis ag-
ebulebasa da funqcionirebis 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 sazogadoebis urTierTobis 
zogadi kanonzomierebebis Sesaxeb; sazogadoebis moR-
vawoebis specialuri sfero, romelic garemos dacvisa 
da bunebrivi resursebis racionaluri moxmarebisken  
aris mimarTuli“. 
    amrigad, Sexeduleba ekologiaze, rogorc mxolod 
bunebaTmcodneobis sferoze Seicvala, Tumca parale-
lurad arsebobs „hekelisebri“ klasikuri ekologiis 
cneba - mecnierebis cocxali organizmebis adgilsam-
yofelis Sesaxeb. 
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    CvenTvis ki, sainteresoa ekologia mis Tanamedrove 
ganmartebaSi, rogorc sazogadoebisa da bunebis urTi-
erTobis problemebTan zogadsamecniero midgoma.    
    swored aseT interpretaciaSi is aris racionalu-
ri bunebaTsargeblobis Teoriuli safuZveli da saxe-
lmwifos ekologiri strategiis damuSavebaSi da kac-
obriobis mdgradi ganviTarebis uzrunvelyofaSi mniS-
vnelovan rols TamaSobs.   
    ekologiis rolia - ekologiuri problemebis uco-
dinarobisa an ugulebelyofis safrTxis gacnobiereba-
Si daxmareba da bunebrivi ojaxebis Seswavlis proces-
Si, Cveni planetis awmyosa da momavlisaTvis maTi Sena-
rCunebis gzebis moZieba.   
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II.  garemos faqtorebi da organizmebze maTi 
     zemoqmedebis zogadi kanonzomiereba 

2.1.  garemo 
    kosmosuri xomaldi – dedamiwa mzis sistemis pla-
netebs Soris unikaluria.  
    Txel fenaSi, sadac erTmaneTs xvdebian da urTie-
rToben haeri, wyali da miwa, binadroben saocari obi-
eqtebi - cocxali arsebebi, romelTa Soris Cvenc vim-
yofebiT. 
    bunebrivi garemo - dedamiwis garemos Semadgeneli  
nawilia, romelic moicavs bunebrivad da xelovnurad 

warmoqmnil elementebs, maT Soris biosferos. 
    Tanamedrove Sexedulebebis mixedviT, biosfero - 
dedamiwis Tavisebur garss warmoadgens, romelic Se-
icavs cocxali organizmebis mTel erTobliobas da 
planetis nivTierebaTa im nawils, romelic am organi-
zmebTan uwyvet urTierTgacvlis procesSi imyofeba.  
    fizikur - bunebrivi pirobebis mixedviT biosfer-
os dayofa sam garemoT aris SesaZlebeli: atmosfero, 
hidrosfero da liTosfero. amasTan, biosferos sazR-
vrebi ganpirobebulia, upirveles yovlisa, sicocxlis 
arsebobis veliT. 
    cnebaSi „garemo” igulisxmeba bunebrivi da xelov-
nuri biologiuri, fizikuri, qimiuri da socialuri 
faqtorebis erToblioba, romelsac biosferos abiot-
ur da biotur komponentebze da adamianze pirdapiri 
an arapirdapiri gavlenis moxdena SeuZlia.  
1. fizikuri ganmarteba: gansaxilveli obieqtis  ga-

remomcvel 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 - anTropogenu-
ris (kulturuli landSaftebis, dasaxlebuli  

4. adgilebis) da adamianis cxovrebis socialuri 
faqtorebis erToblioba. 
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    zogadad garemo - cocxali organizmebis garsmom- 
cveli da maTze pirdapiri an iribi zemoqmedebis ganm- 
xorcielebeli bunebis nawilia.  
    organizmebi sasicocxlod yvelafer aucilebels 
garemodan Rebuloben da nivTierebaTa cvlis produq-
tebs masSive gamoyofen.  
    yoveli organizmis garemo, mravali, adamianis mier 
misi samrewvelo saqmianobis Sedegad Semotanili, ara-
organuli da organuli bunebisa da elementebis nawi-
lebisgan Sedgeba.  
    garemos calkeul Tvisebebs an mis elementebs, fa- 
qtorebi ewodeba, xolo garemos faqtorebs, romlebic 
moqmedeben cocxal organizmebze, ekologiuri faqto-
rebi ewodeba.  
    ekologiuri faqtorebis mravalferovneba or did 
jgufad - abiotur da bioturze daiyofa (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 bio-
cenozis sxva wevrebze  

niadagis meqanikuri Semadgen-
loba, misi SeRwevadoba, gate-
nianeba 

cxovelTa gavlena bio-
cenozis sxva wevrebze  

niadagSi an wyalSi sakvebi el-
ementebis Semcveloba, gazob-
rivi Semadgenloba, wylis 
simlaSe 

adamianis saqmianobis 
Sedegad warmoqmnili, 
anTropogenuri faqto-
rebi 

 

    abioturi faqtorebi - organizmze gavlenis mqone, 
aracocxali bunebis yvela komponenti. isini iyofian 
klimatur, niadagur (edafikur), topografiul da sxva 
fizikur faqtorebze, maT Soris, eleqtromagnituri 
movlenebi, zRvis dinebebi, cecxli, anTropogenuri wa-
rmoSobis metaluri minarevebi da a.S.  
    bioturi faqtorebi - urTierTobebi populaciis  
individebs Soris (konkurencia, simbiozi, parazituli, 



20 

mtacebloba), anTropogenuri faqtorebi (adamianis zeg-
avlena bunebaze).  
    abioturi faqtorebisagan gansxvavebiT, bioturi  
faqtorebi - garkveul organizmTa cxovelmoqmedebis 
procesSi sxva organizmebze gavlenaTa erTobliobas 
warmoadgens. maT ricxvSi gamoyofen: - cxoveluri or-
ganizmebis gavlenas (zoogenuri faqtorebi), mcenareu-
li organizmebis gavlenas (fitogenuri faqtorebi), 
adamianis gavlenas (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 elementebis Semosvla, 
Semosuli elementebis gardaqmna axal rTul SenaerT-
ebSi da am ukanasknelTa dabruneba ukan cxovelmoqme-
debis procesSi, organuli nivTierebaTa nawilis yove-
lwliuri danakargisa an ekosistemis SemadgenlobaSi 
Semavali organizmebis mTlianad mkvdari nawilis Tan-
xlebiT. 
    TiToeuli garemos faqtori xasiaTdeba garkveuli 
raodenobrivi maCveneblebiT, rogoricaa, magaliTad, 
Zala da moqmedebis diapazoni. 
    ekologiuri faqtorebi, saerTod, moqmedeben komp-
leqsurad da ara cal-calke. garemos kompleqsur moq-
medebaSi calkeuli faqtorebi, organizmebze Tavisi  
zemoqmedebis mixedviT, araTanabari zomis arian. maTi 
dayofa SesaZlebelia wamyvanze (mTavari) da fonurze 
(Tanxlebi, meorexarisxovani). 
    wamyvani faqtorebi gansxvavdebian sxvadasxva orga- 
nizmebisaTvis, miuxedavad imisa, isini garemos erT ar-    
ealSi cxovroben Tu ara. amasTan, wamyvani faqtiris 
rolSi, organizmis sicocxlis sxvadasxva etapze Se-
iZleba xan erTi, xan  meore bunebis elementi gamodi-
odes, romelic, SesaZlebelia, wlis sxvadasxva perio-
dSi icvlebodes.  
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    sxvadasxva fiziko-geografiul pirobebSi arseb-
ul, erTi da igive saxeobis organizmebs, SeiZleba gan-
sxvavebuli wamyvani faqtori axasiaTebdeT. 
    ama Tu im diapazonis garemos faqtorebTan saxeo-
baTa adaptirebis unari aRiniSneba cnebiT - saxeobis 
„ekologiuri plastiuroba“ (ekologiuri valentoba).    
    riT ufro farToa ekologiuri faqtoris meryeo-
bis diapazoni, romlis sazRvrebSi mocemul saxeobas 
SeuZlia arseboba, miT metia misi ekologiuri plasti-
uroba.  
                              

             2.3.  anTropogenuri faqtori  
    adamianis qmedeba, rogorc bunebriv garemoSi eko-
logiuri faqtorisa, uzarmazari da mravalferovania.    
    miuxedavad imisa, rom es bunebaze moqmedi yvelaze 
axalgazrda faqtoria, amJamad arc erTi ekologiuri 
faqtori ar axorcielebs iseT mniSvnelovan da sayov-
elTao, planetarul gavlenas, rogorc adamiani.    
    anTropogenuri faqtoris gavlena, dawyebuli mona-
dire - meTevzeTa da SemgrovebelTa epoqidan, rodesac  
is umniSvnelod ganirCeoda cxovelTa gavlenebidan, 
Cven dromde – samecniero - teqnikuri progresisa da  
demografiuli afeTqebis epoqisa - TandaTanobiT 
Zlierdeboda.  
    dedamiwis cxovelTa samyaroze da mcenareul saf-
arze adamians pirdapiri da arapirdapiri gavlenis mo-
xdena SeuZlia.  
    Tavisi saqmianobis procesSi adamianma didi raode-
nobis cxovelTa da mcenareTa mravalferovani saxeoba 
Seqmna da arsebiTad gardaqmna bunebrivi kompleqsebi. 
mniSvnelovan teritoriebze mravali saxeobisTvis spe-
cialuri, xSirad, praqtikulad optimaluri cxovrebis 
pirobebia Seqmnili.   
    cxr. 2.2-Si mcenareuli safarisadmi adamianis zemo- 
qmedebis Tanamedrove formebia warmodgenili.  

Tu zemoaRniSnuls davumatebT sarewao saqmianobis 
intensifikaciis, saxeobebis mixedviT mopovebis, mrav-
alferovani jiSebis gamoyvanis, iSviaTi da egzotiku-
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ri saxeobebis dacvis procesebSi adamianis zemoqmede-
bas cxovelTa samyaroze, naTlad warmoCindeba anTro-
pogenuri faqtoris grandiozulobis vrceli suraTi.   
    

 cxrili 2.2. mcenareul safarze adamianis zemoq-   
    medebis ZiriTadi formebi 
mcenareTa 
arealebis 
cvlileba 

adamianis zemoqmedeba 
mcenareul safarze 

bunebriv garemo-
Si axali habita-

tebis Seqmna 

arealebis 
Semcireba,  
mcenareTa 
mospoba 

amoSroba, tyis gaCexva, 
morwyva da wyalgayvanil-
oba, gadawva, veluri cxo-
velebis mier saZovrebis 
gaZoveba, gaTibva, kvamli-
sa da sxva mavne minare-

vebis zemoqmedeba; mcenar-
euli safaris dacva. 

ruderaluri 
habitatebis 

Seqmna, samrewve-
lo narCenebis 
da sxva sayrel-

ebis Seqmna; 
kulturuli 

fitocenozebis 
Seqmna. 

       

    mcenareebisa da cxovelTa mravalferovani saxeob-
ebisa da jiSebis SeqmniT, adamianma xeli Seuwyo maTSi 
axali Tvisebebis warmoqmnas, romlebic uzrunvelyof-
en maT gadarCenas ara sasurvel pirobebSi, rogorc 
sxva saxeobebTan arsebobisTvis brZolaSi, ise paToge-
nuri organizmebis zemoqmedebis mimarT imunitetis ga-
nviTarebiT.   
 

                2. 4. garemos tipebi 
    amJamad termini „garemo“ farTod gamoiyeneba rog- 
orc calkeuli adamianis mier, ise masobriv sainfor-
macio qselSi bunebrivi garemos dacvis problemebTan 
dakavSirebiT. amis Taobaze regularulad tardeba Se-
xvedrebi, maT Soris saerTaSoriso doneze, ekologiu-
ri problemebis gadasawyvetad.  
    ukanaskneli asi wlis ganmavlobaSi urTierTobebi 
adamianisa da bunebrivi garemos Soris sabunebismety-
velo mecnierebaTa, maT Soris dedamiwis Semswavlel 
mecnierebaTa, rigi specialistis kvlevisa da msjelo-
bis sagans warmoadgenda. yvelaferi es bunebrivi gare-
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mos mzard mniSvnelobaze miuTiTebs. aqedan gamomdina-
re, mniSvnelovania ganvixiloT misi tipebi gansaxilve-
li sagnis problemebis konteqstSi. 
     1. garemo bunebrivi (adamianTa sazogadoebis gare-
momcveli dedamiwis bunebrivi garemo) - adamianze gav-
lenis mqone, bunebrivi da adamianTa saqmianobiT mci-
red Secvlili abioturi da bioturi bunebrivi faqto-
rebis erTobliobaa. igi adamianis garemomcveli garem-
os sxva mdgenelebisagan, adamianis makoreqtirebeli 
zemoqmedebis gareSe, TviTSenarCunebisa da TviTregu-
lirebis TvisebebiT gansxvavdeba.  
    adamianis garemomcveli garemo - adamianTa sazoga-
doebaze da maT meurneobaze erToblivad da uSualod 
gavlenis momxdeni, abioturi, bioturi da socialuri 
garemoTa (erTdroulad bunebrivi, kvazibunebrivi, ar-
tebunebrivi) erTobliobaa.   
    2. garemo bioturi - bunebis Zalebi da movlenebi, 
romlebic arsebuli organizmebis cxovelmoqmedebis 
Sedegad warmoiqmnebian. 
    garemo abioturi - bunebis yvela Zalebi da movle- 
nebi, romelTa warmoqmna arsebuli organizmebis (adam-
ianis CaTvliT) cxovelmoqmedebasTan pirdapir ar aris 
dakavSirebuli. 
    garemo ekologiuri (garegani) - gansaxilveli obi-
eqtis an subieqtis (cocxali organizmis an sistemis, 
cocxali organizmis TanxlebiT) sivrcis gareT myofi 
bunebis Zalebi da movlenebi, misi nivTiereba da sivr-
ce, adamianis nebismieri saqmianoba.  
    3. biologiuri garemo - cocxali organizmebi, ro-
melTa sistemaSi gansaxilveli organizmi an obieqti 
imyofeba. 
    artebunebrivi garemo („mesame bunebis“, sacxovrebe-
li adgilebis, teqnogenuri garemo) - adamianTa garem-
omcveli xelovnuri garemo, romelic sufTa teqnikuri 
(Senoba-nagebobebi, asfaltirebuli gzebi, xelovnuri 
ganaTebebi da a.S.) da bunebrivi (haeri da a.S.) element-
ebisagan Sedgeba. movlisa da xelSewyobis gareSe gani-
cdis degradacias.   
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 kvazibunebrivi garemo („meore buneba“, ganviTare-
buli) - adamianis mier gardaqmnili (kulturuli) bu-
nebrivi landSaftebi da mis mier Seqmnili agroceno-
zebi. maT TviTSenarCuneba ar axasiaTebT. 
       

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

- bunebrivi - adamianis saqmianobiT Seucvleli gare-
mo; 

- gawonasworebuli - aRdgeniTi procesebis siCqare 
anTropogenuri rRvevebis tempis tolia an  aRemate-
ba maT; 

- krizisuli - anTropogenuri rRvevebis siCqare bune-
brivi sistemebis TviTaRdgenis tempebs aRemateba, ma-
gram maTi Zireuli cvlilebebi jer kidev ar mimdi-
nareobs;  

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

- katastrofuli -ukve naklebad produqtiuli buneb-
rivi sistemebis damkvidrebis Znelad Seqcevad pro-
cess aqvs adgili; 

- kolafsis mdgomareoba -mimdinareobs bunebrivi 
sistemebis produqtiulobis Seuqcevadi dakar-gva. 

    ra Tqma unda, garemosTvis optimaluria misi bune-
brivi mdgomareoba. am SemTxvevaSi bunebriv component-
ebs SedarebiTi dinamikuri mudmivoba axasiaTebT. magr-
am planetis bunebrivi garemos mdgomareobis krizisu-
li etapis SemoWra dgeba Tanamedroveobis niSnad. xo-
lo, calkeul regionebSi -kritikuli da katastrofi-
uli mdgomareobis niSnebic daikvirveba, rac ase Tu 
ise teqnogenezTan aris dakavSirebuli.     
    cnobilia, rom bunebrivi garemos mdgomareobaze  
negatiuri zemoqmedebis ZiriTadi pirobaa misi dabin-
Zurebis faqtori.  
    saerTod terminiT „dabinZureba“ bunebriv struqt-
urebSi, garkveuli mizezebis Sedegad warmoqmnili, ax-
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ali, rogorc wesi, misTvis aradamaxasiaTebeli, kompo-
nentebis arseboba aRiniSneba, romlebic bunebrivi sis-
temebis wonasworobidan gamoyvanis gziT, xSirad, nega-
tiur movlenebs iwveven. 
    bunebrivi garemos dabinZurebis klasifikacia Sem-
debi maCveneblebis mixedviT aris SesaZlebeli:  
    a) dabinZurebis wyaroebis mixedviT;  
    b) dabinZurebis struqturis mixedviT;  
    g) dabinZurebis donisa da masStabis mixedviT.  
    amJamad, ufro damaxasiaTebelia, adamianis saqmian-
obiT gamowveuli, bunebrivi garemos anTropogenuri  
dabinZureba - samrewvelo sawarmoTa, transportis, ko-
munaluri da agraruli meurneobaTa: airovani gafr-
qvevebis, Txevadi CaSvebebisa da myari narCenebis xar-
jze.  
    dabinZurebis nawili rekreaciuli sistemebidanac 
gamoedineba. amasTan damabinZurebel nivTierebaTa speq-
tri Zalze farToa - gazebi, mZime metalebi, sxvadasxva 
organuli nivTiereba, xelovnuri radioaqtiuri eleme-
ntebi da sx. 
    atmosfero yvela bunebriv da sasicocxlo proce-
sebSi TiTqmis yvelaze mniSvnelovan rols asrulebs. 
misi dabinZurebis Sedegebi, rogorc wesi - mravalucn-
obian gantolebaTa sistemas warmoadgens. masTan asoc-
irdeba, upirveles yovlisa, iseTi movlenebi, rogorc 
saTburi efeqti, ozonuri Sris Sesusteba da mravali 
sxva negatiuri movlena.  
    dedamiwaze bunebisa da sazogadoebis arsebobis  
kidev erTi ZiriTadi pirobaa wyali.  
    Tanamedrove pirobebSi, masSi moTxovna mniSvnelo-
vnad aris gazrdili.  
    msoflio masStabebSi dRes hidrosferos ZiriTad 
damabinZurebels, masSi moxvedrili, navTobi da navTo-
produqtebi warmoadgenen, da aseve detergentebi - 
Zlier toqsikuri sinTeTikuri sarecxi saSualebebi.   
Zalian xSirad wylis resursebi herbicidebiT da pest-
icidebiT binZurdebian. hidrosferos dabinZurebis spe-
cifikur saxes Termuli dabinZureba warmoadgens. 
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    bunebrivi sistemis umniSvnelovanes komponents, as- 
eve, planetis niadagis fena - pedosfero warmoadgens, 
romelic dedamiwis energetikul balansSi gansakuTre-
bulad mniSvnelovan rols asrulebs. dedamiwis mate- 
rialur sxeulebs Soris cvlis procesebSi niadags 
centraluri adgili ukavia.  
    calkeuli msxvili regionebidan miwis udidesi   
fondi azias, afrikas, Crdilo da samxreT amerikas ga-
aCnia.  
    Tanamedrove msoflioSi niadagTa degradacia da 
maTi nayofiereba mWidrogaa dakavSirebuli gaudabnoe-
bis procesebTan. amasTan  gaudabnoeba aucileblad ar 
asocirdeba aridul regionebTan. es damokidebulia im 
faqtze, rom gaudabnoebis qveS igulisxmeba ara mxol-
od uwyveti mcenareuli safaris dakargva, aramed ter-
itoriis nayofierebis potencialis Semcireba an misi  
mTlianad dakargva. dResdReobiT gaudabnoebis proce-
sebi ukve romelime klimaturi cvlilebebis Sedegs ar 
warmoadgenen.  
    exla amis mTavari faqtori - anTropogenuri saqmi- 
anobaa, romelic, rig SemTxvevaSi, calkeuli teritor- 
iebis produqtiulobis mTlian mospobas iwvevs.  
    XXI saukunis dasawyisisTvis anTropogenuri udab-
noebis saerTo farTobi 10 mln-dan 13 mln.km - mde Se-  
adgenda, xolo gaudabnoebis safrTxis qveS kidev, da-
axloebiT, 30 mln.km miwebi imyofeboda. amis Sedegad 
planetis produqtiulobis masa, uwindelTan Sedare-
biT, mesamediT Semcirda.  
    yvelaferi zemoaRniSnuli did mniSvnelobas aniW-
ebs bunebis dacvis sakiTxebs planetaze. amasTanave bu-
nebis transformaciis xasiaTma, struqturam da masS-
tabebma ekologiuri problematika prioritetul mima-
rTulebaTa rigSi daayenes, sadac is mWidrod ukavSir-
deba ekonomikur, socialur da demografiul proble-
mebs.                                         
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III.   ekologiuri monitoringi 
 
    3.1. ekologiuri monitoringis zogadi cnebebi 
    ekologiuri monitoringi - aris informaciis Seg-
rovebis, damuSavebis, Senaxvisa da prognozis sistema, 
romelic anTropogenuri zemoqmedebis Sedegad buneb-
rivi garemos mdgomareobis cvlilebis gamovlenis sa-
Sualebas iZleva. 
    termini „monitoringi“ Seqmnilia laTinuri sityvi-
dan „monitor“ (Monitor - is, rac gvafrTxilebs, damkvi-
rvebeli). ase ialqnian gemze guSag mezRvaurs uwodeb-
dnen. 
    bunebrivi garemos globaluri monitoringis idea  
da TviT termini „monitoringi“ pirvelad 1971 wels,   
bunebrivi garemos Sesaxeb gaeros stokholmis konfe-
renciis (1972) Casatareblad mzadebis procesSi gaCnda. 
xolo misi arsi aRniSnul konferenciaze kanadelma   
mecnierma - klimatologma da meteorologma, profes- 
or r. manma Semoitana (R.E.Munn, 1973) da aqedan moyo-
lebuli sxvadasxva saerTaSoriso kongresebisa da Ta-
Tbirebis mudmivi ganxilvisa da ganviTarebis sagans 
warmoadgens.  
    r. manma Camoayaliba monitoringis yvelaze metad 
zogadi ganmarteba. misi winadadebiT, garkveuli mizne-
biT winaswar damuSavebuli programis mixedviT, dro-
sa da sivrceSi bunebrivi garemos erT an ramodenime 
ele-mentze ganmeorebadi dakvirvebebis sistemas - moni-
tor-ingi ewoda.  
    ekologiuri monitoringis mizania - garemosdacvi-
Ti menejmentisa da ekologiuri usafrTxoebis mmarT-
velobis uzrunvelyofa saWiro informaciiT prevenci-
uli zomebis dasamuSaveblad (nax.3.1).    
    1974 wlis iuneskos programaSi ekologiuri monit-
oringi ganisazRvreba, rogorc sivrcesa da droSi re-
gularuli grZelvadiani dakvirvebebis sistema, rome-
lic bunebrivi garemos warsulisa da Tanamedrove 
mdgomareobaze informacias moipovebs, kacobriobisaT- 
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vis gansakuTrebuli mniSvnelobis mqone parametrebis 
momavali cvlilebebis prognozirebisaTvis. misi funq-
cionireba iTvaliswinebs kontrols bunebrivi garemos 
mdgomareobis cvlilebebze, rogorc bunebrivi, ise an-
Tropogenuri faqtorebis zemoqmedebis Sedegad. anu   
monitoringi gamoiyeneba bunebrivi da socialuri mov-
lenebis mimarT, romelTac geografiuli garsis sazR-
vrebSi da mis gareT sivrciTi ganawileba da, aseve, 
droTa ganmavlobaSi cvalebadoba axasiaTebT.  
    monitoringi Seicavs: 

 bunebrivi garemos xarisxze da garemoze zemoqm-ed 
faqtorebis cvlilebebze dakvirvebebs; 

 bunebrivi garemos faqtobrivi mdgomareobis Se-
fasebebs; 

 bunebrivi garemos cvlilebebis xarisxis prog-
nozs.                                        

    amasTan, dakvirvebebi, ZiriTadad, fizikuri, qimiu-
ri  da biologiuri maCveneblebiT warmoebs. agrTve pe-
rspeqtiulia bunrbrivi garemos mdgomareobis integra-
luri maCveneblebi. 
    ekologiuri dakvirvebebis sistemaSi teqnogenuri 
warmoSobis garemos saSiSi dabinZurebis maCveneblebis 
gansazRvra Sedis, magaliTad, mZime metalebis Senaer-
Tebis, airovani da myari damabinZureblebis da a.S. 
    ekologiuri monitoringi iseTi ZiriTadi amocaneb-
is gadaWrazea orientirebuli, rogorebic arian:  

 bunebrivi garemos mdgomareobasa da masze zemo-
qmed faqtorebze dakvirvebebis warmoeba; 

 bunebrivi garemos faqtobrivi mdgomareobisa da 
misi dabinZurebis donis Sefaseba;  

 SesaZlebeli dabinZurebis Sedegad bunebrivi ga-
remos mdgomareobis prognozi da am mdgomareo-bis 
Sefaseba. 

    anTropogenuri zemoqmedebis monitoringi iTvalis- 
winebs: - dakvirvebebs anTropogenuri zemoqmedebis wya-
roebze; 

- dakvirvebebs anTropogenuri zemoqmedebis faqt- 
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- orebze; 

 dakvirvebebs bunebrivi garemos mdgomareobaze  da 
anTropogenuri zemoqmedebis faqtorebis gav-leniT 
mis wiaRSi mimdinare procesebze; 

 bunebrivi garemos fizikuri mdgomareobis Sefa-
sebebs; 

 anTropogenuri zemoqmedebis faqtorebis gavle-niT, 
bunebrivi garemos cvlilebebis prognozi-rebasa da 
bunebrivi garemos saprognozo Sefa-sebas.  

    dakvirvebaTa obieqtebis mixedbiT asxvaveben:              
    - atmosferos, wylis, niadagis, klimatur da, aseve, 
mcenareTa, cxovelTa samyaros, adamianTa janmrTelo-
bis da a.S. monitorings. agreTve asxvaveben dabinZure-
bis wyaroebisa da misi faqtorebis ekologiur monit-
orings: 

 zemoqmedebis faqtorTa monitoringi - xvadasxva qi-
miuri damabinZurebelis (ingredientuli monitorin-
gi) da bunebrivi da fizikuri faqtorebis zemoqme-
debis monitoringi (eleqtromagnituri veli da ra-
dioaqtiuri gamosxivebebi, mzis radiacia, akustiku-
ri xmaurebi da xmauris vibraciebi); 

 dabinZurebis wyaroebis monitoringi - wertilovani 
stacionaruli wyaroebis (qarxnis milebi), werti-
lovani moZravi (transporti) da sivrcobrivi (qala-
qebi, Setanili qimiuri nivTierebebis Semcveli, sa-
soflo-sameurneo savargulebi) wyaroebis monito-
ringi. 

    monitorngis ZiriTad mizans warmoadgens bunebis 
dacvis menejmentis da ekologiuri usafrTxoebis mar-
Tvis sistemis uzrunvelyofa Tanamedrove da utyuari 
informaciiT, rac SesaZlebels xdis: - ekosistemisa da 
adamianis habitatis mdgomareobis da funqcionaluri 
mTlianobis maCveneblebis Sefasebas; 

 am maCveneblebis cvlilebis mizezebis gamovle-nas; 

 am cvlilebebis Sedegebis Sefasebas; 
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 makoreqtirebeli RonisZiebebis gansazRvras im  
SemTxvevebSi, rodesac ekologiuri pirobebis  miz-
nebi ar aris miRweuli;  

 warmoqmnili negatiuri situaciebis gamoswore-bis 
zomebis gansazRvris winapirobebis Seqmnas zara-
lis miyenebamde. 

 

         3.2.  ekologiuri monitoringis klasifikacia 
    rig mecnierTa koncefciaSi termini „monitorin-
gi“-s qveS, adamianis saqmianobis gavleniT, biosferos 
mdgomareobis (upirveles yovlisa-dabinZurebis) cvli-
lebebis gamoyofis SesaZleblobis momcemi sistema ig-
ulisxmeba (Ю.Израэль,1979; Г.Гуния,1985).  
    maT aseTi sistema gansazRvres, rogorc bunebrivi 
garemos anTropogenuri cvlilebebis monitoringi. mi-
si Seqmnis ZiriTad mizans - bunebaze adamianis zemoqm-
edebis negatiur Sedegabze gafrTxilebas warmoadgens.   
amisaTvis Semdegi amocanebis gadaWraa aucilebeli:   

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

 bunebrivi garemos faqtiuri mdgomareobis Sefaseba;  

 cvlilebis tendenciis gamovlena, biosferos  moma-
vali mdgomareobis prognozisa da Sefasebis micema.    

    rogorc irkveva, monitoringis ZiriTadi mizania, 
adamianis sameurneo saqmianobasTan dakavSirebuli, ne-
gatiuri Sedegebis prevencia. amasTan dakvirvebis obie-
qtad, umTavresad, bunebrivi garemos calkeuli kompo-
nentebi: atmosferuli haeri, zedapiruli da miwisqve-
Sa wylebi, niadagi da biota, rig SemTxvevaSi - geosis-
temebi da ekosistemebi, gvevlineba. Sesabamisad, ufro 
meti ganviTareba monitoringis dargobrivma saxeobebma 
miiRo - hidrometeorologiuri, hidrogeologiuri, ge-
oqimiuri da biologiuri, romlebic damoukidebeli  
dakvirvebisa da kontrolis sistemebis saxiT funqcio-
nireben.  
    magram monotoringis mimarT aseTi dargobrivi mi-
dgoma, biosferos komponentebis mWidro kavSirs da 
rTuli bunebrivi kompleqsebis - geosistemebisa da ek-
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osistemebis Seqmnas ar iTvaliswinebs. anTropogenur 
zemoqmedebas Tundac erT-erT maTganze, SeuZlia mTe-
li kompleqsis rRveva da bunebaSi mZime araukuqcevadi 
Sedegebi gamoiwvios.   
 zemoaRniSnulidan gamomdinareobs, rom sazogadoe-
bisa da bunebis urTierTobis problemebis optimalu-
ri gadawyveta yvela doneze (lokaluridan globalu-
ramde), mxolod bunebrivi garemos kompleqsuri geoek-
ologiuri monitoringis sistemis Camiyalibebis safu-
Zvelzea SesaZlebeli.    
    dakvirvebis obieqtebis gaTvaliswinebiT, am monit-
oringis sistema SeiZleba iqnes gamosaxuli nax.3.2 -ze 
mocemuli sqemis mixedviT. 

 
 nax.3.2. kompleqsuri geoekologiuri monitoringis        
                   struqturuli sqema   
 
     

rogorc nax.3.2-s sqemidan irkveva, aRniSnuli moni-
toringis sistema bunebrivi garemos calkeuli kompon-
entebisa da mTlianad misi kompleqsebis mdgomareobeb-
ze dakvirvebebisagan Sedgeba.    
    misi Tavisebureba sistemis dargobrivi rgolebs 
Soris kavSirebis gaTvaliswinebisa da sxva saxeobaTa 
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dakvirvebebis geosistemuri (landSaftur - ekologiu-
ri) monitoringis funqcionalur daqvemdebarebaSi yo-
fnisagan Sedgeba, rac bunebrivi garemos mTlianobis 
TvisebebiT aris ganpirobebuli.   
    monitoringis sistemis klasifikacia  dakvirvebeb-
is meTodebzec SeiZleba iyos dafuZnebuli (monitori-
ngi fiziko-qimiuri da biologiuri maCveneblebiT, dis-
tanciuri monitoringi da sx.). 
    qimiuri monitoringi - aris dakvirvebaTa sistema 
atmosferos, naleqebis, zedapiruli da miwisqveSa 
wylebis, okeaneebisa da zRvebis wylebis, niadagis, 
fskeruli naleqebis, mcenareulobis da cxovelTa qim-
iur Sedgenilobaze (bunebrivi da anTropogenuri war-
moSobis) da qimiuri damabinZurebeli nivTierebaTa ga-
vrcelebis dinamikaze.                                         
    qimiuri monitoringis globalur amocanas priori-
tetuli maRaltoqsikuri ingredientebiT bunebrivi ga-
remos dabinZurebis faqtiuri donis gansazRvra warmo-
adgens.         
 fizikuri monitoringi - dakvirvebaTa sistema buneb-
riv garemoze fizikuri procesebisa da movlenebis ze-
moqmedebaze (eleqtromagnituri gamosxiveba, radiacia, 
akustikuri xmauri da a.s.). 
    biologiuri monitoringi – bioindikatorebis dax-  
marebiT ganxorcielebuli monitoringi (anu iseTi or- 
ganizmebiT, romelTa arsebobiT, mdgomareobiTa da mo- 
qmedebiT msjeloben  bunebrivi garemos cvlilebebze). 
    ekobioqimiuri monitoringi - bunebrivi garemos 
ori mdgenelis (qimiurisa da biologiuris) Sefasebeb-
ze dafuZnebuli monitoringi. 
    distanciuri monitoringi - aviaciuri da kosmosu-
ri monitoringi, sakvlevi obieqtebis aqtiuri zondir-
ebisa da eqsperimentuli monacemebis registraciis ra-
diometriuli aparaturiT aRWurvili, mfrinavi apara-
tebis gamoyenebiT.   
    kompleqsuri ekologiuri monitoringi - bunebrivi 
garemos obieqtebis dabinZurebis faqtiuri donis Sef-
asebisa da adamianis janmrTelobisa da sxva cocxali 
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organizmebisaTvis mavne, kritikuli situaciebis war-
moqmnis Sesaxeb gafrTxilebis mizniT organizebuli 
dakvirvebaTa sistema.       
    bunebrivi garemos kompleqsuri ekologiuri monit-
oringis Sesrulebis procesSi:  

 adamianisa da biologiuri obieqtebis (mcenare-
ebis, cxovelebis, mikroorganizmebis da a.S.) hab-
itatis ekologiuri pirobebisa da, aseve, ekosis-
temebis mdgomareobisa da funqcionaluri mTli-  
anobis mudmivi Sefaseba mimdinareobs; 

 im SemTxvevebSi, rodesac ekologiuri mdgomare-
obis dasaxuli maCveneblebi miuRwevadi rCeba,  
makoreqtirebeli qmedebebis gansazRvris pirobe-
bi iqmneba. 

    kompleqsuri ekologiuri monitoringis sistemis 
damuSavebis procesi iTvaliswinebs:                 

 dakvirvebis obieqtis gamoyofas; 

 gamoyofili dakvirvebis ibieqtis Seswavlas; 

 dakvirvebis obieqtisaTvis informaciuli mode-
lis SemuSavebas; 

 gazomvebis dagegmvas; 

 dakvirvebis obieqtis mdgomareobis Sefasebasa   
da misi sainformacio modelis identifikacias; 

 dakvirvebis obieqtis mdgomareobis cvlilebis  

 prognozirebas; 

 momxmareblisTvis mosaxerxebeli formiT info-
rmaciis wardgenas da mis miwodebas. 

    kompleqsuri ekologiuri monitoringis ZiriTad  
miznebs warmoadgens, mopovebuli informaciis safuZve-
lze: 

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

2. gamovlindes am maCveneblebis cvlilebis mizez-
ebi da Sefasdes aseTi cvlilebebis Sedegebi da, 
aseve, im SemTxvevebSi, rodesac ekologiuri pi-
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robebis miznobrivi maCveneblebi miuRwevadia,  
ganisazRvros sakoreqcio zomebi (Sesruldes ek-
osistemebisa da habitatis mdgomareobis diagno-
stika); 

3. zianis miyenebamde, warmoqmnili negatiuri situ-
aciebis gamosworebis zomebis gamosavlenad Sei-
qnnas winapirobebi, anu negatiuri situaciebis 
drouli gafrTxilebis uzrunvelyofa.  

    informaciis ganzogadebis xasiaTze damokidebule-
biT monitoringis Semdeg saxeebs (doneebs) asxvaveben: 

 impaqturi – gansakuTrebulad saSiS zonebsa da 
adgilebSi regionuli da lokaluri anTropoge-
nuri zemoqmedebis monitoringi;  

 lokaluri – konkretuli anTropogenuri wyaros 
zemoqmedebis monitoringi. 
am saxeobis monitorings miekuTvnebian: qalaqis 
sxvadasxva raionis, samrewvelo da agraruli 
regionebisa da calkeuli dawesebulebebis saha-
ero auzis mdgomareobaze Sesrulebuli dakvir-
vebebi, romlebic stacionaruli, moZravi da gam-
onabolqvis CiraRdnisqveSa saguSagoebis meSveo-
biT sruldebian; 

 regionuli - dakvirvebebis warmoeba procesebsa   
 da movlenebze romelime regionis farglebSi, 

sadac es procesebi da movlenebi mTeli biosfe-
rosaTvis damaxasiaTebel bazur fonisagan bune-
brivi xasiaTiTa da anTropogenuri zemoqmedebiT 
gansxvavdebian. igi im sadgurebis sistemiT xor-
cieldeba, romlebic informacias, saxalxo meu-
rneobiT intensiurad aTvisebuli da Sesabamisi 
anTropogenuri zemoqmedebis qveS myofi, msxvili 
raionebidan Rebuloben; 

 nacionaluri - monitoringi saxelmwifos farg-
lebSi specialurad Seqmnili organoebis moer  
sruldeba; 

 sabazo (fonuri) - dakvirvebebi zogadbiosfe-
rul, ZiriTadad, bunebriv movlenebze, maTze re-
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gionuli anTropogenuri zemoqmedebis gavlenis 
gauTvaliswineblad;    

 globaluri (biosferuli)- monitoringi biosfe-
roSi, misi yvela ekologiuri komponentis CaT-
vliT, mimdinare zogadmsofliur procesebze da 
movlenebze dakvirvebaTa qselis Seqmnasa da mu-
dmivi funqcionirebis uzrunvelyofas iTvalis-
winebs, warmoqmnili eqstremaluri situaciebis 
Sesaxeb drouli gafrTxilebis miwodebis CaTv-
liT. 

    globaluri monitoringis sistemaSi prioritetul 
mimarTulebad bunebrivi garemos dabinZurebis doneze 
da masTan dakavSirebuli zemoqmedebis faqtorebze da-
kvirvebebis warmoeba aris miCneuli. 
    igi saerTaSoriso TanamSromlobis safuZvelze 
sruldeba da mTeli dedamiwis bunebrivi sistemis Ta-
namedrove mdgomareobis Sefasebis saSualebas iZleva. 
    dakvirvebebs planetis sxvadasxva regionSi sabazo 
sadgurebi asruleben (30–40 saxmeleTo da 10-ze meti 
okeanuri). xSir SemTxvevaSi isini biosferul nakrZal-
ebSi ganlagdebian. 
    zogadplanetaruli ekologiuri problemebis masS- 
tabebSi, monitoringis funqcionirebis sxva mimarTu-
lebebi, romelTa aqtualuroba Cven droSi kargadaa 
gacnobierebuli, exebian iseT sakiTxebs, rogorebicaa:    
- dedamiwis ozonuri garsis dacva, klimatis cvlile-
bis Seswavla, bunebrivi resursebis moxmarebis regul-
ireba da biomravalferovnebis SenarCumebis sakiTxebi.  
    bunebrivi garemos globaluri monitoringis sist-
emis (The Global Environmental Monitoring System) programaTa 
Soris ZiriTadi programebi gamoirCevian: 

 klimaturi pirobebis monitoringi;  

 damabinZurebeli nivTierebaTa gadatanisa da ma-
Ti dedamiwis zedapirze daleqvis monitoringi; 

 msoflio okeaneebis monitoringi; 

 ganaxlebadi bunebrivi resursebis monitoringi; 
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 monitoringi jandacvis miznebis gaTvaliswine-
biT. 

    bunebrivi garemos globaluri monitoringis sist-
emaSi maqsimalurad gamoiyeneba msoflio meteorolo-
giuri organizaciis haerisa da wylis obieqtebis tra-
nssasazRvro dabinZurebis monitoringis evropuli si-
stemis sadgurebi, atmosferuli naleqebis mineraliza-
ciisa da xangrZlivi sicocxlis mqone radioaqtiuri 
izotopebis dakvirvebebis sistema da biosferuli nak-
rZalebi. 
    amrigad, globaluri monitoringis sistema dafuZ-
nebulia nacionaluri ekologiuri monitoringis qve-
sistemebze da am qvesistemebis elementebs Seicavs.      
    maTi TanamSromloba saerTaSoriso donis CarCoSi, 
ZiriTadad, Seicavs:  

 qvefenil zedapirze dakvirvebebaTa qselis Seqm-
nas, regularul eqspediciur Semowmebebs da de-
damiwis distanciuri zondirebis sistemas; 

 dakvirvebaTa organizebis, bunebrivi garemos ko-
mponentebis sinjebis Segrovebisa da analizis 
erTiani meTodikebis damuSavebasa da danergvas;  

 dakvirvebaTa monacemebis sizustisa da Sesabami- 
sobis kontrolis organizebas; 

 monacemTa Senaxvisa da informaciis gadacemis 
Tanamedrove sistemebis gamoyenebas. 

    globaluri ekologiuri monitoringis sistemaSi 
centraluri adgili fonur (sabazo) monitorings uka-
via. misi ganviTareba, umTavresad, biosferuli nakrZa-
lebis bazaze, kompleqsuri fonuri monitoringis sad-
gurebis qselis daarsebasTan aris dakavSirebuli. 
    am monitoringis sadgurebze fonuri monitoringis 
erT-erTi mTavari principis - ekosistemis komponenteb-
Si damabinZurebeli nivTierebaTa Semcvelobis komple-
qsuri Seswavla xdeba. amis gamo, kompleqsuri fonuri 
monitoringis dakvirvebis programa bunebrivi garemos 
yvela komponentSi damabinZurebel nivTierebaTa Semc-
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velobis erTdroul sistematur gazomvebs, maT Soris 
hidrometeorologiur dakvirvebebs, iTvaliswinebs. 
    fonuri monitoringis sadgurebze dakvirvebebi, 
rogorc wesi, erTiani programiT sruldeba, romelic 
Seicavs: 

 atmosferul haerSi, naleqebSi, zedapirul wyleb-
Si, fskerul naleqebSi, niadagSi, mcenareul sa-
farsa da cxovelTa organizmebis qsovilebSi pri-
oritetul damabinZurebel nivTierebaTa aRric-
xvas; 

 garemos dabinZurebis xelisSemwyobi hidromete-
orologiuri parametrebis aRricxvas; 

 dakvirvebebisa da gazomvebis Sesrulebis perio-
dulobas. 

    globaluri da nacionaluri monitoringis sistem-
ebs, kompleqsuri fonuri monitoringis sistemasTan   
erTad, mravali specializebuli sadguri, saguSago da 
dakvirvebis punqtebi uzrunvelyofen monacemebiT: 

 naleqTa qimiur Sedgenilobaze da mJavianobaze;  

 niadagis dabinZurebaze da mcenareuli safaris  
mdgomareobaze; 

 zRvis garemos dabinZurebaze; 

 Tovlis safaris dabinZurebaze da sx.      
bunebrivi garemos miwispira monitoringis system- 
as, Tavisi amocanebisa da uzrinvelyofis bazis 

mqone, blokebad dayofen (cxr.3.1).   
      biologiuri an bioekologiuri (sanitarul - 
higien-uri) monitoringis bloki mudmiv dakvirvebebs 
axorci-elebs garemos mdgomareobaze da mis gavlenis 
xasiaT-ze adamianis janmrTelobaze. 
    geosistemuri (geoekologiuri, sameurneo) monito-
ringis bloki - bunebrivi geosistemebis cvlilebisa 
da maTi bunebriv-teqnikur sistemebSi gadasvlis pro-
cesebze dakvirvebebs Seicavs. 

praqtika gviCvenebs, rom optimaluri bunebriv - 
teqnikuri sistemebis Seqmnis saprognozo modelebi, 
romelTa sazRvrebSi adamians Tavis janmrTelobis-
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Tvis zianis miyenebis gareSe SeuZlia cxovreba da 
moRvaweoba, bunebrivi geosistemebis bunebriv - teqni-
kurSi gardaqmnis meqanizmebis gulmodgine Seswavlis 
Sedebad miiReba. 
cxrili 3.1. bunebrivi garemos miwispira monitoringis 

sistema 

    

              

  monitoringis    
   obieqtebi 

        dasaxasiaTebeli                  
          maCveneblebi 

miwispira haeris fe-
na, zedapiruli da 
miwisqveSa wylebi, 
samrewvelo da sayo-
facxovrebo Camdin-
are wylebi da gaf-
rqvevebi, radioaqti-
uri gamosxiveba. 

toqsikuri nivTierebaTa Semcvel-
oba, fizikuri da biologiuri ga-
maRizianeblebi (xmauri, alergen-
ebi da sx.), radiogamosxivebis 
raodenoba. 

gadaSenebis piras 
myofi cxovelTa da 
mcenareTa saxeobe-
bi, bunebrivi ekosi-
stemebi, agroekosis-
temebi, tyis ekosis-
temebi 

bunebrivi ekosistemebis funqcio-
naluri sistema da misi rRveva, 
mcenareTa da cxovelTa popula-
ciuri mdgomareoba, sasoflo-sa- 
meurneo kulturebis mosavliano-
ba, nargavebis produqtiuloba. 

atmosfero (tropos-
fero) da ozonuri 
ekrani, hidrosfero, 
mcenareuli da nia-
dagis safari, cxov- 
elTa samyaro 

radiaciuli balansi, siTburi ga-
daxureba, gazobrivi Sedgeniloba 
da gamtvrianeba. didi mdinareebis 
da rezervuarebis  dabinZureba; 
wylis auzebi, mimoqcevebi farTo 
wyalSemkreb auzebze da kontinen-
tebze. niadagis mdgomareobis, 
mcenareuli safaris da cxovelTa 
samyaros globaluri maxasiaTeb-
lebi. naxSirJangisa da Jangbadis 
globaluri balansi; nivTiereba-
Ta farTomasStaburi mimoqcevebi. 
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    biosferuli (globaluri) monitoringis bloki -  
globalur masStabSi geosferos parametrebze dakvir-
vebebs moicavs. igi dakvirvebaTa urTules sistemas wa-
rmoadgens, romelic globalur masStabSi bunebrivi 
garemos xarisxis cvlilebebis prognozirebis saSua-
lebas iZleva. magaliTis saxiT, „saTburis efeqtis“ wa-
rmoqmnis gamo, klimatis daTbobisa da planetis buneb-
isTvis misi Sedegebis prognozebi SeiZleba moviyva-
noT. 
    amrigad, racionaluri bunebaTsargebloba SesaZl-
ebelia, ekologiuri monitoringis sistemis saSualeb-
iT miRebuli, informaciis arsebobisa da swori gamoy-
enebis 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 damuS-
avebis kompiuterizirebuli qvedanayofebis erT siste-
maSi gaerTianeba da, aseve, momxmareblebis mier am sis-
temiT miRebuli ekologiuri informaciis sargeblob-
is uzrunvelyofa warmoadgens.  
     saboloo Sedegad globaluri sazogadoebrivi in-
frastruqturis Seqmna aris navaraudebi.                                                     
    mravali eqsperti Tvlis, rom am proeqtis realiz-
aciis warmatebam SeiZleba gadamwyveti mniSvneloba iq-
onios imisTvis, Tu ramdenad warmatebulad SeZlebs  
kacobrioba SeewinaRmdegos momaval bunebriv katakli-
zmebs.   
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IV.  bunebrivi garemos xarisxis Sefaseba 
                      
              4.1.  ekologiuri standartebi 
    ekologiuri monitoringis Sedegad Sesrulebuli 
kvlevebis mniSvnelovan sferos bunebrivi garemos xar-
isxis Sefaseba warmoadgens. 
    bunebrivi garemos xarisxi - aris adamianis fizio-
logiuri SesaZleblobebis Sesabamisi bunebrivi piro-
bebis done.  
    asxvaveben jansaR, anu komfortul, bunebriv garem-
os, romlis pirobebSi adamianis janmrTeloba wesrig-
Sia, da arajansaR garemos, romelSic adamianis janmr-
Telobis mdgomareoba uaresdeba.          
    rodesac adamianisa da garemos urTierTobis pro-
cesSi janmrTelobis Seuqcevadi cvlilebebi daikvir-
veba, aseT garemos eqstremalurs miakuTvneben. amgvari 
movlenebis asacileblad SemuSavebulia bunebrivi ga-
remos xarisxis mecnieruli Sefasebi, romlebsac bune-
brivi garemos xarisxis standartebs uwodeben. isini 
ekologiurze da samrewvelo-sameurneoze daiyofebian.            
    ekologiuri standartebi bunebriv garemoze anT-
ropogenuri zemoqmedebis zRvrulad dasaSveb normebs 
adgenen, romelTa gadametebas adamianis janmrTelobi-
sTvis, 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 zemoqmede-
bis zRvrulad dasaSvebi doneebi, umTavresad, xmauri-
sa da eleqtromagnituri dabinZurebebisTvis.  
    bunebrivi garemos xarisxis samrewvelo-sameurneo 
standartebi aregulireben: - samrewvelo, municipalur 
da sxva obieqtebis muSaobis ekologiurad usafrTxo 
reJims. 
    aseTi saxis standartebs bunebriv garemoSi damabi-
nZurebel nivTierebaTa zRvrulad dasaSvebi gafrqvev-
ebi (zdg) da ama Tu im teritoriis konkretuli wyaro-
ebiT (sawarmoebebiT) wylis obieqtebSi damabinZurebe-
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li nivTierebebis zRvrulad dasaSvebi CaSvebebi (zdC) 
miekuTvnbian. 
    yovelwliurad biosferoSi moxvedrili nivTiere-
baTa saerTo raodenoba, mineraluri sasuqebis gamokl-
ebiT, daaxloebiT, 2 milion tonas Seadgens.  
    TiToeuli maTganis koncentracia SesaZloa ar aR- 
ematebodes zRvrulad dasaSveb koncentraciis mniSvne-
lobas, magram maT erTobliv yofnas, garkveuli konce-
ntraciebiT, SeuZlia gamoiwvios iseTive efeqti, rog-
orc zdk-s gadametebisas. am movlenas SekrebiTobis  
efeqts uwodeben. aseTi efeqti, magaliTad, mavne nivTi-
erebaTa Semdeg kombinaciebs gaaCniaT: acetoni - feno-
li, gogirdis dioqsidi - fenoli, gogirdis dioqsidi  
- wyalbadis sulfidi da a.S.   
    haerSi ramodenime, SekrebiTobis efeqtis mqone, mi-
narevis arsebobisas, usafrTxoebis uzrunvelsayofad 
aucilebelia sruldebodes Semdegi piroba:                            

          
    sadac C1, C2, … Cn - mavne nivTierebaTa faqtiuri ko-
ncentraciebia bunebriv garemoSi, xolo zdk1, zdk2, ... 
zdkn - bunebriv garemoSi am nivTierebaTa zRvrulad 
dasaSvebi koncentraciebia. 
    samrewvelo gafrqvevebi adamianis janmrTelobisT-
vis warmoadgenen saSiSroebas im SemTxvevaSi, Tu for-
mula (4.1) - iT gaangariSebuli mocemuli sidideebis 
jami erTze meti aRmoCndeba. aseT SemTxvevaSi, calkeu-
li sawarmos, qalaqisa Tu dasaxlebisTvis muSavdeba 
garemos xarisxis gaumjobesebis RonisZiebebi. maTi gae-
rTianeba SesaZlebelia Semdeg jgufebSi:         

 teqnologiuri - axali teqnologiebis damuSaveba, 
gamwmendi nagebobebi, sawvavis SerCeva, warmoebis, 
transportis da sx. eleqtrofikacia;    

 samarTlebrivi - bunebrivi garemos xarisxis dac-  
vis sakanonmdeblo aqtebis SemuSaveba;  

  arqiteqturul – dagegmviTi – dasaxlebis terit-    

      1     ,       (4.1)  
    zdk1 

   C1 

  

 

   . . .  
   zdkn   

     Cn 
   zdk2 

 

С2 
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 oriis zonireba, dasaxlebis gamwvaneba, sanitaru-   
 li dacvis zonis organizeba, sawarmos da sacxo-   
 vrebeli teritoriebis racionaluri dagegmva; 

 inJinerul-saorganizacio - manqanebis sadgomebisa 
da SuqniSnebis Semcireba, gadatvirTul magis-
tralebze transportis moZraobis intensiobis 
Semcireba; 

 ekonomikuri RonisZiebebi – ekonomikuri faqtore-
bis SemuSaveba.       

    amasTan yuradReba eTmoba Semdeg garemoebas: im Se-
mTxvevaSi, rodesac mocemuli samrewvelo teritoriu-
li kompleqsisTvis gansazRvrulia zRvrulad dasaSve-
bi teqnogenuri datvirTva -zdtd, zRvrulad dasaSvebi 
gafrqvevebi - zdg da zRvrulad dasaSvebi CaSvebebi -
zdC, prevenciuli moqmedebis areali SedarebiT marti-
vdeba da ZiriTadi gadawyvetileba ganisazRvreba mavne 
nivTierebaTa emisiebis SefasebebiT.      
    xolo, Tu aseTi mkacri Sefasebebi ar aris Sesru-
lebuli da droebiT SeTanxmebuli normativebiT sarg-
ebloben, amocana  rTuldeba da gadawyvetilebis misa-
Rebad SedarebiT ufro didi mniSvneloba ekologiuri 
zaralis Sefasebebs eniWeba.  
    bunebrivi garemos xarisxis marTvis principebis  
Tanaxmad, garemosdacviTi gadawyvetilebaTa miRebis 
procesSi, ZiriTadi mosazrebebi prevenciuli zomebis 
Sesaxeb, zemoqmedebis Sefasebis Sedegebis mixedviT ga-
nisazRvreba. amasTan, ekologiuri regulirebis kontr-
olis erT-erT centralur proceduras bunebriv gare-
moze sameurneo saqmianobis zemoqmedebis Sefaseba war-
moadgens. 
 

      4.2. ZiriTadi sakontrolo parametrebi      
    mimdebare garemos damabinZurebel produqtebs So-
ris, cocxali organizmebisaTvis gansakuTrebuli saf- 
rTxis Semcvel ekotoqsikantebis jgufs gamoyofen.   
    maT ricxvSi Sedis nivTierebebi, romlebic cocxa-
li organizmebisaTvis ucxo warmomavlobis arian da, 
amasTan, toqsikuri Tvisebebi gaaCniaT, an bunebriv ga-
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remoSi transformaciis procesSi, an cocxal organi-
zmebTan urTierTobisas aqvT es Tvisebebi SeZenili. 
    garemos damabinZurebel ekotoqsikantebis ricxvs 
mZime metalebs da maT naerTebs (tyvia, vercxliswya-
li, kadmiumi, TuTia da sx.), radionuklidebs, navTobsa 
da navTobproduqtebs, pesticidebsa da herbicidebs,  
zedapirulad aqtiur nivTierebebs (zan) da poliqlo-
rirebul bifenilebs (pqb) qimiuri, metalurgiuli da  

sxva sawarmoTa toqsikur narCenebs miakuTvneben. 

    naxSirorJangi (СО2) 
    naxSirorJangis wyaroebi - feradi da Savi metalu-
rgiis sawarmoebi, navTobgadamuSavebisa da navTobqimi-
uri mrewvelobebi. igi warmiqmneba wiaRiseuli sawvav-
is wvis procesSi. Sedis gamonabolqvi airebis Semadg-
enlobaSi. misi didi koncentracia haerSi asfiqsias 
(sulis SexuTvas), sxeulis zogad Sesustebas -imunod-
eficits, sisxlZarRvTa tonusis regulaciis rRvevas 
da respiratorul daavadebebs iwvevs. 
    grZelvadianma kontaqtma naxSirorJangis Semcvel 
gamonabolqv airebiT dabinZurebul garemosTan, SesaZ-
loa sunTqvis ukmarisoba, sinusiti, bronqiti, bronqo-
pnevmonia, filtvebis kibo an Tavis tvinis sisxlZarR-
vTa aTerosklerozi gamoiwvios.  
    naxSirorJangi STanTqavs dedamiwis mier gamosxi-
vebul infrawiTel sxivebs, ris Sedegadac saTburi 
airebis erT-erT mTavar Semadgenel nawilad gvevli-
neba da globaluri daTbobis procesSi mniSvnelovan  
rols asrulebs.   

       ozoni (О3) 
    ozonis wyaroebia: mikroorganizmebisgan wylisa 
da haeris gamwmendi aparatebi da Senobebis sadezinfe-
qcio mowyobilobebi; ozonis Terapia da nakeTobebis 
sterilizacia medicinaSi; laboratoriuli da sawar-
moo praqtikaSi rigi nivTierebis mopovebis da qaRal- 
dis gauferulebis procesebi. 
    adamianis janmrTelobaze gavlena: qmnis radikal-
ebs da arRvevs organizmSi Jangvis procesebs, iwvevs 
mwvave mowamvlas, respiratoruli sistemis dazianebas, 
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Tvalis gaRizianebas, Tavis tkivils, arteriuli wnev-
is Semcirebas, gulis aqtivobis Semcirebas, xolo fi-
zikuri datvirTva zrdis toqsikur efeqts. qronikuli 
mowamvla gamoixateba gaRizianebadobiT, sisustiT, Zi-
lis darRveviT, gulis tkiviliT, cxviridan sisxlde-
nebiT. 
    garemoze zemoqmedeba: iwvevs mcenareTa qsovilebis 
qronikul an mwvave dazianebas (foTlebis nekrozi, 
zrdis cvlilebebi, produqtiulobis Semcireba, mcena-
reTa meurneobis mosavlis xarisxis Semcireba). 
    gogirdis dioqsidi (SO2) 
    gogirdis dioqsidis wyaroebi: igi vulkanuri air-
ebis erT-erTi ZiriTadi komponentia; gogirdis Semcve-
li sawvavis wvis procesSi an feradi da Savi metalu-
rgiisa da qimiuri mrewvelobis sawarmoebSi gogirdo-
vani madneulis gadamuSavebisas gamoiyofa; SenaerTeb-
is nawili Sida wvis Zravebis emisiebidan warmoiqmneba. 
    gavlena adamianis janmrTelobaze: iwvevs sxeulis 
zogad mowamvlas, sisxlis Sedgenilobis cvlilebebs, 
metabolur darRvevebs, lorwovani garsis dazianebas, 

bronqul spazms, asTmas, laringits, tonzilits, rin-
its, koniunqtivits, emfizemas, alergiul reaqciebs, 

bavSvebSi sisxlis wnevis gazrdas. gogirdis dioqsid-
is maRali koncentraciis CasunTqvisas xdeba gudva, 
sityvis areuloba, gadaylapvis garTuleba, Rebineba, 
SesaZlebelia filtvebis mwvave SeSupeba. 
    garemoze zemoqmedeba: mcenareuli safaris mwvave 
da qronikuli dazianaba produqtiulobis Semcirebasa 
da zrdis Senelebas iwvevs.      
    azotis oqsidebi 
    wyaroebi: bunebrivi - baqteriuli aqtivoba niadag-
Si, elWeqis movlenebi, vulkanuri amofrqvevebi;  
    anTropogenuri -Savi metalurgiis kombinatebi, az- 
otis sasuqebis, azotis mJavebisa da nitratebis warm-
oeba, Tboeleqtrosadgurebi, Sidawvis Zravebi. 
    gavlena adamianis janmrTelobaze: adamianisa da 
cxovelTa filtvebSi moxvedrisas hqmnis azotmJavas; 
filtvebSi iwvevs cvlilebebs: SeSupebebs, kompleqsur 
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refleqsur darRvevebs; azotis oqsidebiT mwvave mowa-
mvla iwvevs: xvelas, Tavis tkivils, Rebinebas filtve-
bis mkveTri spazmebis Sedegad; qronikuli mowamvla 
gamoxatulia bronqitSi, kuW-nawlavis traqtis dazian-
ebaSi, metabolur darRvevebSi, kunTebisa da gulis  
sisusteSi, nervul darRvevebSi, RrZilebis daavadeba-
Si, tuberkulozSi, aseve Tmis, nestoebis da majebis 
moyviTalo SeferadebaSi. 
    garemoze zemoqmedeba: - damatebiT iribi zemoqme-
debasTan (mJave wvimebi), xangrZlivi eqspoziciis piro-
bebSi SeiZleba Seamciros zogierTi mcenaris zrda; 
mniSvnelovan rols asrulebs fotoqimiuri smogis 

formirebaSi. 
        amiaki (NH3) 
    wyaroebi: qimiuri mrewveloba (azotis sasuqebis, 
asafeTqebeli nivTierebebis, polimerebis, azotis mJa-
vis, sodis da sxva produqtebis warmoebebi); samacivro 
teqnika, rogorc macivari agenti; Savi metalurgiisa  
da navTobis gadamamuSavebeli mrewvelobis kombinate-
bi. 
    gavlena adamianis janmrTelobaze: haerSi moculo-
biT 0.5% -s Semcvelobisas, amiaki Zlier aRizianebs 
lorwovan garss; mwvave mowamvlisas Tvalis da respi-
ratoruli traqtis, RviZlis, kuW-nawlavis traqtis, 
endokrinuli aparatis da, centraluri nervuli sist-
emis daavadebebi aRiniSneba; qronikuli mowamvlisas 
kuW-nawlavis moqmedebis darRvevebi, zeda sasunTqi 
gzebis katari, pnevmonia, bronqiti, koniunqtiviti, ri-
niti da laringiti viTardeba. Txevadi amiaki mZime da-
mwvrobas iwvevs. 
    garemoze zemoqmedeba: sasuqebis Warbi da araswo- 
ri gamoyenebis Sedegad da saZovrebidan da pirutyvTa  
Tavmoyris adgilebidan Canadenebis Sedegad miRebuli 
garemos dabinZurebis ZiriTadi wyaro. 
    qlori (Cl) da misi naerTebi 
    wyaroebi: polivinilqloridis, plastikatebis da 
sinTezuri kauCukis warmoeba; qimiur warmoebaSi - 
qlorwyalbadmJavas (marilmJavas), gamaTeTrebelis, ka-
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liumqloratis (berToles marili), liTonis qlorid-
ebis, sawamlavisa da wamlebis misaRebad. metalurgia-
Si sufTa liTonebis warmoebisTvis. 
    gavlena adamianis janmrTelobaze: qloris naerT-
ebs filtvebSi moxvedrisas mivyavarT qlorwyalbadm-
Javas formirebasTan, rasac SeuZlia filtvis qsovil-
is damwvroba, gagudva, filtvis SeSupeba da letalu-
ri Sedegi gamoiwvios. SeuZliaT sunTqvis riTmis, yno-
svisa da Tvalis sinaTlis mgrZnobelobis darRveva 
da lorwovani garsis SeSupeba gamoiwvion. qloris 
toqsikuri naerTebi qimiuri momwamlavi nivTierebebis 
saxiT, rogorc masobrivi ganadgurebis iaraRi gamoiy-
eneba. 
    zemoqmedeba garemoze: amcirebs qlorofilis Semc-
velobas da fotosinTezis aqtivobas, aferxebs mcena-
reebis zrdas da ganviTarebas.  
    qlororganuli inseqticidebis gamoyeneba sasof-
lo-sameurneo kulturebis mimarT mavne mwerebis gana-
dgurebis mizniT, sasargeblo organizmebs ayenebs zi-
ans da biocenozebis stabilurobis mdgomareobas arR-
vevs.      
    fTori (F) da misi naerTebi 
    wyaroebi: airiseburi izolatorebi eleqtroteqni-
kur 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 
fosforis metabolizmis rRvevas iwvevs; fToris naer-
Tebi adamianis organizmSi mimdinare Jangva-aRdgeniTi 
procesebs uSlian xels da organizmis imunologiuri 
reaqtiulobis maCveneblebs amcireben. 
    maRali koncentraciebis pirobebSi: Tvalis koniu-
nqtivitis, cxviris lorwovani garsis, RrZilebis da 
zogadad piris Rrus, laringitis da bronqebis nela  
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gankurnebadi procesebis ganviTareba da, aseve, Cirqo-
vani bronqiti da cxviridan sisxldena aris SesaZle-
beli.  
    garemoze zemoqmedeba: fTorisa da misi naerTebis 
gadaWarbebuli da araswori gamoyenebis Sedegebma Sei-
Zleba garemos gauareseba, cocxali organizmebis 
fToridebiT 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, koba-
ltis, kadmiumis, vercxliswylis, plastmasis, sinTez-
uri fisebis da boWkoebis mwarmoebeli qarxnebi; liT-
ondasamuSavebeli da manqanaTmSeneblobis sawarmoebi; 
Tboenergetikis sawarmoebi; Slamisagan damzadebuli 
sasuqebis gamoyeneba. 
    gavlena adamianis janmrTelobaze: kadmiumis naer-
Tebi xels uSlian rigi fermentis aqtivobas, arRveven 
fosfor -kalciumis cvlas organizmSi da mikroelem-
entebis metabolizms; vercxlis wyali da tyviis naer-
Tebi Sxamianebia; spilenZis naerTebiT mowamvlam SeiZ-
leba nervuli sistemis moSla da RviZlisa da Tirkm-
lis funqciebis rRveva gamoiwvios; TuTiis naerTebi 
SeiZleba daavadebaTa matebis mizezi iyvnen.   
    garemoze zemoqmedeba: mZime liTonebi, sakveb jaWv-
Si moxvedriT arRveven biologiuri qsovilebis eleme-
ntur Sedgenilobas, ris Sedegad biologiur organiz-
mebze pirdapir an arapirdapir toqsikur efeqts axde-
nen. 
    benz(a)pireni (C20H12) 
    b(a)p-s wyaroebi: Tboeleqtrosadgurebi; Savi da 
feradi metalurgiis, qimiis, navTobgadamuSavebisa da 
navTobqimiuri mrewvelobis kombinatebi; aluminis, ce- 
mentis, asfaltis sawarmoebi; avtotransporti. 
    gavlena adamianis janmrTelobaze: b(a)p – profesi-
uli kiboT daavadebis mizezia; azianebs kuWs, kans da 
sarZeve jirkvlebs; iwvevs melanoms da filtvebis, 
bronqebis da plevris kibos.  
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    b(a)p-is zogierTi warmoebuli produqti ufro aq-
tiuria, vidre TviTon misi produqti. xangrZlivi zem-
oqmedebisas, keTilTvisebiani da avTvisebiani neoplaz-
mebi SeiZleba ganviTardes. aris Zlieri kancerogeni, 
iwvevs leikemias da Tandayolil simaxinjes.  
    b(a)p-is koncentraciebisTvis ar arsebobs zRvruli 
mniSvnelobebi. is janmrTelobas nebismieri raodenob-
iT uqmnis safrTxes. 
    garemoze zemoqmedeba: grovdeba ZiriTadad niadag-
Si, naklebad wyalSi. 
    niadagidan mcenareebis qsovilSi Sedis da ganagr-
Zobs Tavis moZraobas trofikis jaWvSi, amasTan TiTo-
eul mis safexurze b(a)p-is Semcveloba bunebriv obieq-
tebSi TiTo rigiT matulobs (bioakumulaciis efeqti).     
    aerozolebi (atmosferul haerSi danawevrebuli 
myari da Txevadi nawilakebi). 
    wyaroebi: Tboeleqtrosadgurebi, naxSiris gamamdi-
drebeli fabrikebi, cementis, magnezitis da metalur-
giuli qarxnebi, manqanaTmSeneblobis da liTondamuSa-
vebis sawarmoebi, azotmJavis da mineraluri sasuqebis 
sawarmoo kombinatebi. 
    gavlena adamianis janmrTelobaze: aerozolebi iw-
veven specifiur daavadebebs: alergiul reaqciebs, cen-
traluri nervuli sistemis dazianebebs, respirato-
rul daavadebebs, pnevmonias, bronqits, kanis daziane-
bebs, asTmas, koniunqtivits, gul-sisxlZarRvTa siste-
mis moqmedebis rRvevas, kiboT daavadebis matebas. 
    garemoze zemoqmedeba: atmosferoSi aerozoluri 
damabinZureblebi kvamlis, nislis an burusis saxiT 
aRiqmebian. haeris damabinZureblebis: siliciumis, kal-
ciumis, naxSirbadis, liTonis oqsidebis da sx. naerTe-
bis Serevis Sedegad miRebuli aerozoluri fena, at-
mosferuli haeris saSiSi damabinZurebelia da arRvevs 
biocenozebis stabilurobis mdgomareobas.     
    navTobproduqtebi 
    wyaroebi: navTobmopovebis da navTobgadamuSavebis 
sawarmoebi, navTobqimiuri mrewveloba da benzingasama-
rTi sadgurebi. 
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    gavlena adamianis janmrTelobaze: maRali koncen-
traciebis xangrZlivi zemoqmedebis pirobebSi iwveven 
sxeulis zogadmowamvlas, nazofaringaluri lorwo-
vani garsis, sunTqvis organoebis, centraluri nervu-
li sistemis da kardiovaskularuli sistemis daziane-
bas. garda amisa, agreTve, daikvirveba daRlilobis mo-
mateba, yuradRebis Semcireba, asTma, alergiuli reaq-
ciebi, hemoglobinis maCveneblebis Semcireba, mxedve-
lobis gauareseba, filtvebis kibos da bronqebis daa-
vadebebis mateba. 
    garemoze zemoqmedeba: wyalSi moxvedrisas, navTob-
produqtebi infrawiTeli gamosxivebis mSTanTqav fir-
is fenis saxiT vrceldebian; SeuZliaT didi xniT da-  
rCnen wylis zedapirze, gadaadgildnen wylis dinebiT; 
gamoiriyebian xmeleTze, ileqebian mdinaris fskerze, 
riTac momakvdineblad moqmedeben wylis ekosistemebis 
biotaze.     
    eleqtromagnituri velebi 
    wyaroebi; radiolokaciuri, radio – da satelevi-
zio sadgurebi, sxvadasxva samrewvelo danadgarebi, 
mowyobilobebi, maT Soris, sayofacxovrebo teqnika. 
    gavlena adamianis janmrTelobaze: Tundac Sedare-
biT dabali donis eleqtromagnituri velebis xangrZ-
livi zemoqmedebis Sedegad, kibos daavadebebis, qcevi-
Ti cvlilebebis, mexsierebis dakargvis, parkinsonis  
da alcheimeris daavadebebis, bavSvebSi moulodneli 
sikvdilis sindromis, seqsualuri funqciis moSla da 
sxva daavadebebis ganviTarebaa SesaZlebeli.   
    gansakuTrebiT aRsaniSnavia eleqtromagnituri ve-
lebis zemoqmedebis saSiSroeba dedis saSvilisnoSi 
ganviTarebadi organizmisa (embrionis) da bavSvebisaT-
vis, da, aseve, alergiuli daavadebebisadmi midrekile-
bis mqone adamianebisTvis, radgan maT eleqtromagnitu-
ri velebis mimarT Zalian maRali mgrZnobeloba gaaC-
niaT. 
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    radioaqtiuri dabinZureba 
    radioaqtiuri dabinZurebis wyaroebi: birTvuli 
iaraRis testebi, atomur eleqtrosadgurebze ubeduri 
SemTxvevebi da, aseve, radioaqtiuri narCenebi.    
    bunebriv radioaqtiurobas, radonis CaTvliT, rad-
ioaqtiur dabinZurebaSi wvlili Seaqvs. bunebriv radi-
aciul wyaroebs (radiaciuli foni) miakuTvneben kosm-
osur gamosxivebas da radionuklidebs dedamiwis qerq-
Si, wyalsa da atmosferoSi. 
    gavlena adamianis janmrTelobaze: SesaZlebelia 
adamianis qsovilebis Sida da gare dasxiveba. am moqme-
debas axasiaTebs: zogadtoqsiuri efeqti, upiratesad, 
parenqimatozuli organoebisa da centraluri nervu-
li sistemis dazianebiT, metaboluri procesebis, saWm-
lis monelebis da sakvebi nivTierebaTa aTvisebis 
rRveviT; imunomodulaciuri qmedeba; saSiSi grZelvad-
iani efeqtis gamowvevis unari (kancerogenuri, mutage-
nuri, alergenuri, teratogenuri, gonadotoqsiuri da 
embriotoqsiuri). 
    mikroorganizmebi 
    wyaroebi: daavadebis gamomwvevi agentebi gvxvdeba 
yvela garemoSi, warmoadgenen erT-erT ZiriTad risk-
faqtors yoveldRiur cxovrebaSi. paTogenebis didi 
raodenoba mudmivad imyofeba haerSi, wyalSi da niada-
gSi. infeqciur daavadebaTa paTogenebi sxeulSi sakve-
bTan da sasmel wyalTan erTad Sedian. 
    gavlena adamianis janmrTelobaze: mikroorganizme-
bi mniSvnelovan gavlenas axdenen janmrTelobasa da 
sicocxlis xangrZlivobaze. paTogenuri mikroorganiz-
mebi adamianis sxeulSi Sedian ZiriTadad respirator-
uli, saWmlis momnelebeli da sisxlis mimoqcevis sis-
temebidan. zogierTi mikroorganizmebi uxerxemlo  
cxovelebis rigi saxeobebis kbenis Sedegad xvdebian 
adamianis sisxlSi. isini iwveven infeqciuri da parazi-
taruli daavadebebis ganviTarebas, maT Soris letal-
uri SedegebiT. bolo aTwleulebSi infeqciuri daava-
debebis struqtura Seicvala. parazitebiT, tifuri 
cxelebiT da dizenteriiT daavadebaTa SemTxvevebis 
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mkveTr SemcirebasTan erTad, gaizarda salmonelezis, 
stafilokokis, streptokokis daavadebaTa mniSvneloba. 
                                  
    4.3. ekologiuri monitoringi da ekologiuri   
                       kontroli 
    ekologiuri monitoringis qveS igulisxmeba buneb-
rivi garemos organizebuli monitoringi, romelic:  

- uzrunvelyofs adamianisa da biologiuri obieq-
tebis (mcenareebi, cxovelebi, mikroorganizmebi) 
habitatis garemos mdgomareobis mudmiv Sefaseb-
as da, aseve, ekosistemebis mdgomareobis funqci-
onaluri mTlianobis Sefasebas;  

- xels uwyobs makoreqtirebeli qmedebebis gansaz-
Rvris pirobebis Seqmnas, im SemTxvevebSi, rodes-
ac ekologiuri pirobebis miznobrivi maCvenebl-
ebi ar aris miRweuli. 

    zemomotanili saSualebas gvaZlevs terminebi "mon-
itoringi", "garemos monitoringi", "ekologiuri monit-
oringi" - erTmaneTis gadamfarav terminebad ganvixil-
oT, xolo "garemos monitoringi" da "ekologiuri mon-
itoringi" - sinonimad CavTvaloT. 
    amJamad, garemos xarisxis SefasebasTan dakavSire-
biT, arsebobs ori ZiriTadi termini: "monitoringi" da 
"kontroli".  
    monitoringi, rogorc dakvirvebis, Sefasebisa da, 
anTropogenuri zemoqmedebis Sedegad, bunebrivi garem-
os mdgomareobis cvlilebebis prognozis sistema, bun-
ebrivi garemos xarisxis marTvis amocanebsac ar gamo-
oricxavs, maSin, rodesac kontroli ara mxolod dak-
virvebasa da informaciis mopovebas, aramed, garemos 
mdgomareobis marTvasac iTvaliswinebs. 
    ekologiuri kontrolis qveS igulisxmeba samTavr- 
obo uwyebebis, dawesebulebebis da moqalaqeTa saqmian-
oba ekologiuri normebisa da wesebis dacvaSi. amasTan 
asxvaveben saxelmwifoebriv, samrewvelo da sazogado-
ebriv ekologiur kontrols.  
    ekologiuri kontrolis amocanebia:  
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- ekonomikuri saqmianobis gavlenis qveS bunebrivi 
garemos mdgomareobaze da mis cvlilebebze dakvi-
rvebebis warmoeba;  

- bunebis dacva, bunebrivi resursebis racionaluri 
gamoyenebis, bunebrivi garemos gajansaRebis, buneb-
rivi garemos xarisxis mimarT garemosdacviTi kan-
onebisa da normativebis moTxovnaTa gegmebisa da 
RonisZiebebis Sesrulebis Semowmeba.  

    ekologiuri kontrolis sistema bunebrivi garemos 
mdgomareobaze dakvirvebis saxelmwifo samsaxurisagan 
da saxelmwifoebrivi, samrewvelo da sazogadoebrivi 
kontrolisagan Sedgeba.     
    bunebrivi garemos monitoringis komponentebi: 
1. atmosferuli haeris monitoringi - aris sistema,  

romelic Seicavs: dakvirvebebs atmosferuli haer-
is mdgomareobaze, mis dabinZurebaze da mimdinare 
procesebze; atmosferuli haeris mdgomareobis Se-
fasebasa da mis dabinZurebis prognozs;  

2. wylis obieqtebis monitoringi - wylis obieqtebis 
hidrologiuri an hidrogeologiuri da hidrogeo-
qimiuri maCveneblebze regularuli dakvirvebebis 
sistema, romelic uzrunvelyofs miRebuli infor-
maciis Segrovebas, gadacemasa da damuSavebas nega-
tiuri procesebis drouli gamovlenis, maTi ganvi-
Tarebis prognozirebis, mavne Sedegebis acilebisa 
da ganxorcielebuli wayldacviTi RonisZiebebis 
efeqturobis xarisxis gansazRvris miznebisTvis; 

3. miwisqveSa wylebis monitoringi - dakvirvebis sis-
tema, romlis safuZvelzec sruldeba miwisqveSa 
wylebis arsebuli mdgomareobis Sefasebebi da an-
Tropogenuri faqtorebis gavlenis qveS maTi  
cvlilebebis prognozi; 

4. niadagis monitoringi - niadagis safaris mdgomare-
obis kontrols da, aseve, dabinZurebis Sedegad mi-
si cvlilebebis Sefasebasa da prognozs isaxavs 
miznad.  
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bunebrivi garemos monitoringis globaluri sistema: 
    bunebrivi garemos monitoringis globaluri sist-
ema (gmgs) Seiqmna msoflio Tanamegobrobis erToblivi 
ZalisxmeviT. programis ZiriTadi debulebebi da mizne-
bi 1974 wels Camoyalibda:  

 adamianis janmrTelobaze safrTxis Sesaxeb gam-
afrTxilebeli gafarToebuli sistemis Seqmna; 

 bunebriv garemoze zemoqmedebisSedegebze miwis-
zeda ekosistemebis reaqciis Sefaseba; 

 globaluri atmosferuli dabinZurebisa da misi  
globalur klimatze gavlenis Sefasebebi;  

 biologiur sistemebSi dabinZurebis xarisxisa  
da ganawilebis Sefasebebi; 

 sasoflo - sameurneo saqmianobisa da miwis gam- 
oyenebis Sedegad warmoqmnili ekologiuri pro-
blemebis Sefaseba; 

 msoflio okeanis dabinZurebisa da ekosistemeb-
ze misi gavlenis Sefasebebi; 

 saerTaSoriso masStabebSi bunebrivi katastrof-
ebis Sesaxeb gafrTxilebis sistemis gaumjobese-
ba. 
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V. samrewvelo saqmianobis ekologiuri 
                       regulireba 

 

     5.1. garemoSi minarevTa emisiebis ekologiuri    
              inventarizaciis sakiTxebi 
    samecniero-teqnikuri progresis Tanamedrove etap-
ze, qveynis ekonomikuri ganviTarebis mizniT, saWiroa 
qmediTi koncefciis SemuSaveba, romelic ganapirobebs 
mis samecniero-teqnikur grZelvadian politikas ekol-
ogiuri sakiTxebis gaTvaliswinebiT.  
    rogorc praqtika gviCvenebs, amdagvari sakiTxebis 
dasamuSaveblad aucileblad unda viqonioT, ekolgi-
uri monitoringis gziT miRebuli, sando, mravalfero-
vani informaciuli masala garemos ekologiuri mdgo-
mareobis Sesaxeb, rogorc misi damuSavebis garkveuli 
etapisTvis, ise prognozuli cnobebi ekosistemis 
mdgomareobis mosalodnel cvlilebebze.  
    aRniSnuli informaciis miReba, saTanado damuSave-
ba da misi gaTvaliswineba saSualebas iZleva qveynis 
ekonomikis iseTnairad gardaqmnisa, rom ar iqnes dar-
Rveuli bunebrivi garemos ekologiuri wonasworoba.  
    zemomotanili sakiTxebis damuSaveba regionebisaT-
vis, sadac warmoebis mravaldargovani da garemoze ze-
moqmedebis mravalsaxovani faqtorebis mqone raionebis 
aglomeraciebi aRiricxeba, xSirad, rTul amocanas wa-
rmoadgens da igi didi raodenobis alternatiuli va-
riantebisa da qvevariantebis analizTan aris dakavSi-
rebuli.            

 

5.1.1. samrewvelo emisiebis monacemTa ganzo 
gadebis sakiTxebi 

    garemos dabinZurebis kontrolis warmoebisa da 
sahaero auzis dacviTi RonisZiebaTa ganxorcielebis 
procesSi, didi yuradReba eTmoba iseT mniSvnelovan 
sakiTxebs, rogorsac atmosferoSi gafrqveuli mavne  
nivTierebaTa Sedgenilobisa da raodenobis Sefasebe-
bi, anu maTi inventarizaciasTan dakavSirebuli sakiT- 
xebi warmoadgenen. 
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    aRniSnuli sakiTxebis damuSavebis procesSi, nivTi-
erebaTa emisiebis gaTvlebSi sawyis sidideebs gamonab-
olqvTa maxasiaTeblebi, maT Soris: - gamonabolqv min-
arevTa raodenoba (masa), moculoba, temperatura, atmo-
sferoSi gafrqvevis siCqare da a.S. warmoadgenen. 
    amasTan, gamonabolqvTa wyaroebis umravlesobisaT-
vis, miuxedavad maTi saxeobisa, gaangariSebis saerTo 
midgoma aris damaxasiaTebeli. 
    cnobilia, rom saTbob nivTierebaTa wvis Sedegad 
haerSi Semosul mavne minarevTa udides nawils naxS-
irorJangis airi Seadgens. miuxedavad imisa, rom es 
airi toqsikurTa ricxvs ar miekuTvneba, atmosferoSi 
misi gamudmebiT mateba mniSvnelovan gavlenas axdens 
klimatis cvlilebaze, rac misi emisiebis gaangariSeb-
is mimarT did interess iwvevs. 
    Tboeleqtrosadgurebze, saqvabeebsa da avtomanqan-
ebSi moxmarebul saTbobSi Semavali naxSirbadi TiTqm-
is mTlianad CO2 -Si gadadis. Tu saTbobSi naxSirbadis 
Semcvelobas AC  - Ti aRvniSnavT, naxSirorJangis emisie-
bis raodenobis gaangariSebis mizniT gamoiyeneba Semd-
egi gamosaxuleba:                   

                 M CO2 = 3.67 AC         ,                          (5.1)  
 

    wvis procesSi haeris ukmarisoba saTbobis arasr-
ul wvas iwvevs, ris Sedegad CO2 -is gamoyofas naxSir-
Jangis warmoqmna axlavs Tan, xolo myari saxis saTbo-
bis wvisas, agreTve, nacris didi raodenoba gamoiyofa.    

ukanasknelis saangariSod formula (5.2) gamoiyeneba:  
              

                   Mn = Bag (0.01A
P
 + qd) · (100 - n)      ,           (5.2) 

 

    sadac B - saTbobis xarji (t/sT), ag -kvamlsadenSi 
gatacebuli nacris raodenoba, qd -arasruli wvis pro-
cesSi dakarguli siTbos raodenoba, A

P -saTbobis nac-

rianobis maCvenebeli, xolo n - mtverdamWerTa margi  
qmedebis koeficientia, % - Si.  
    sxva danarCeni gamoyofili airis raodenobis gamo-
saangariSeblad, agreTve, mravali martivi formula 
gamoiyeneba, maT Soris, meTodologiur saxelmZRvane-
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lo “Greenhouse Gas Inventory Reporting Instructions” - Si saTbu-
ri gazebis (CO2, CO, N2O, NOX, CH4, SO2 da arameTanuri 
aqroladi organuli naerTebis) emisiebis gasaangariSe-
blad mocemuli formula:  
 

                    M = (EFabc x Activityabc)       ,              (5.3) 
 

    sadac EF - emisiebis faqtoria, Activity – moxmarebu-
li energiaa, xolo a - saTbobis tipis, b – dargobrivi 
aqtivobis, c -ki, teqnologiis tipis maxasiaTeblebia. 
    gamomdinare iqidan, rom mraval sawarmoSi gamoye-
nebul nedleulSi da saboloo produqtebSi calkeul 
nivTierebaTa Semcveloba da mimdinare qimiuri reaqcie-
bi kargadaa cnobili, atmosferoSi gafrqveul nivTier-
ebaTa raodenoba, agreTve, SeiZleba dadgindes needle-
ulis xarjvis gaangariSebebSi balansuri meTodis ga-
moyenebiT. ase, magaliTad, qimiuri boWkoebis sawarmo-
Si erT-erT sawyis produqts gogirdnaxSirbadi (CS2) 
warmoadgens, xolo warmoebis procesSi igi nawilob-
riv gogirdwyalbadSi (H2S) gadadis.  
    xSirad, agreTve, gamonabolqvTa raodenobis pirda-
piri gazomvebic gamoiyeneba. amasTan, minarevTa wyaroe-
bis tipebze damokidebulebiT, gamonabolqvTa registr-
irebis meTodebi erTmaneTisagan mkveTrad gansxvavdebi-
an. magaliTad, avtotransportis gamonabolqvebi, saer-
Tod, sawvavis raodenobiT da xarisxiT, Zravis tipaJ-
iT, misi muSaobis reJimiT da moZraobis siCqariT gani-
sazRvreba. aq, zog SemTxvevaSi, gamonabolqv airebSi 
calkeuli minarevis procentuli Semcveloba, xolo 
zogSic ki, gavlili manZilis 1km-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 gaf-
rqvevebis Sesaxeb statistikur masalebze dayrdnobiT 
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Sesrulebuli, atmosferos dabinZurebis mdgomareobi-
sa da misi mosalodneli efeqtebis Sefasebebi warmoa-
dgens. 
    cxr. 5.1-Si mocemulia saqarTvelos teritoriaze, 
mavne nivTierebaTa maqsimaluri sididis emisiebis ar-
sebobis periodSi, samrewvelo (uZravi) da avtotrans-
portis (moZravi) wliuri gamonabolqvTa cvlilebebi.  
                                                              
  cxrili 5.1. xvadasxva wyaroebis emisiebis Sefasebebi  

     
    gansaxilveli cxrilis Sesabamis grafebSi dabinZ-
urebis wyaroebidan gamoyofili (gawmendamde) da gamw-
mendi mowyobilobis gavlis Semdeg haerSi gafrqveuli 
nivTierebaTa raodenobebia motanili. am ori grafis 
sxvaobebiT gamoyofili airebis gamwmend nagebobebSi 
gauvneblobis xarisxze SegviZlia vimsjeloT.                                                         
    gamoTvlebis Tanaxmad, saanalizo periodSi mTlian-
ad gamoyofil nivTierebaTa gawmenda, saSualod, daax-
loebiT 50%-s udris. amasTan, myar nivTierebaTa gawme-
nda (mtvris) 75%-s Seadgens, xolo airovanis ki, daax-
loebiT 10% -s udris. ukanaskneli ki, metyvelebs ima-
ze, rom am minarevis gamoyofili raodenobis 90%-ze 
meti gawmendis gareSe gaifrqveva atmosferoSi.   
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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 
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    garda amisa, rogorc cxr.5.1 - dan irkveva, moZravi 
wyaroebis gamonabolqvebi mniSvnelovnad aRemateba  
stacionaruli wyaroebidan miRebul maT raodenobas.                                            
    umcires kvadratTa meTodis gamoyenebiT, minarevTa 
wliuri saSualo koncentraciebisa da emisiebis mniS-
vnelobaTa cvliebebis gamomsaxveli wrfis gantolebi-
sa da am cvlilebaTa tendenciebis an trendis gansaz-
Rvra aris SesaZlebeli. ukanasknelis gamosaTvlel 
formulas, romelic xuTwlian ciklSi bolo wlis 
cvlilebis Sefasebis saSualebas iZleva pirvel wel-
Tan SedarebiT, Semdegi saxe gaaCnia: 
 

            T = 

110

1

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

     
sadac T - atmosferoSi moxvedrili gamonabolqvTa 
cvlilebis tendenciaa, procentebSi, 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 ga-
aCnia. amasTan, samrewvelo da avtotransportis gamona-
bolqvebs, cal-calke, Sesabamisad, 5 da 1.5%-iT Semcir-
ebis tendencia axasiaTebT. 
    ganxiluli kvlevis Sedegebi saSualebas iZlevian 
vimsjeloT sxvadasxva wyaroebis wvlilze atmosfer-
os dabinZurebaSi qveynis masStabiT.                
    amrigad, SegviZlia davaskvnaT, rom gamonabolqvTa  
wyaroebidan emisiebis monacemTa gaangariSebis, Sepiri-
spirebisa da analizis meTodebis gamoyenebiT SesaZle-
belia, praqtikuli TvalsazrisiT, sakmaod sruli war-
modgena miviRoT atmosferos dabinZurebis donesa da 
saprognozo tendenciebis Sesaxeb (cxr.5.2).   
    garda amisa, isini klimatis cvlilebis problemi-
sa da ekologiurad usafrTxo mrewvelobis ganviTare-
bis sakiTxebis pozitiur gadaWras uwyoben xels. 
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cxrili 5.2. saqarTvelos zogierTi regionis      
      ekologiuri datvirTva 

 
mosax-
leoba, 
P‧ 103 

emisiis 
wyaro 

emisiebi, 
M‧ 103, t/wl 

ekologiuri 
datvirTva 1 sul 

mosaxleze,  E 
kg/wl g/24sT 

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 -zemo 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 

 

    garda amisa, emisiebis monacemTa zemomotanili ga-
nzogadebis Sedegebis daxmarebiT, sakvlevi regionis 
mosaxleobis ekologiuri datvirTvis dadgenac aris  
SesaZlebeli. amisaTvis qvemoT mocemuli formula iq- 
na SemuSavebuli: 
                       

                                    
P

M
E       ,             (5.5) 

    sadac E - ekologiuri datvirTvaa, M -ki gafrqveu-
li nivTierebaTa, xolo P - mosaxleobis raodenobebia.          
    magaliTis saxiT cxr. 5.2-Si motanilia aseTi mcde-
lobis erT-erTi Sedegi, romelic mocemuli formul-
is daxmarebiT meoce saukunis bolo wlebis monacemeb- 
is daxmarebiT iqna miRebuli. 
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    rogorc cxr. 5.2-dan Cans, saqarTveloSi sakmaris-
ad maRal ekologiur datvirTvas aWaris avtonomiuri 
respublikis mosaxleoba ganicdis, sadac dReRameSi 
sasunTqad erT sul mosaxleze atmosferul haerTan 
erTad 400g-mde mavne minarevi nivTiereba modis. danar-
Ceni regionebisaTvis es maCvenebeli SesamCnebad ufro 
dabalia.  
    amasTan, aRsaniSnavia, rom mrewvelobasTan Sedare-
biT, avtotransportis roli aRniSnul movlenaSi gac-
ilebiT ufro didia. 
 
         5.2. bunebrivi garemos damabinZurebel   
                nivTierebaTa normireba 
    bunebrivi garemos xarisxis kontrolisa da marTv-
is procesSi ganmsazRvreli mniSvneloba higienur nor-
mativebs eniWebaT. isini, pirvel rigSi, adamianis janm-
rTelobaze damabinZurebel nivTierebaTa mavne zemoqm-
edebis profilaqtikaze arian mimarTulni.  
    sanitarul - higienuri normativebi - yvela depar-
tamentis, organosa da organizaciebisTvis Sesasrule-
blad savaldebulo, sakanonmdeblo aqtiT dadgenili, 
bunebrivi garemos obieqtebSi qimiuri da sxva SenaerT-

ebis Semcvelobis dasaSvebi doneebia.  
    bunebrivi garemos xarisxis normativebi atareben  
konkretul xasiaTs da garkveul maCveneblebzea dafu-  
Znebuli. maT ricxvSi arian:     

 dacvis obieqti, magaliTad: mcenareebi, teqno- 

 logiuri aRWurviloba, adamiani da sx.; 

 garemo, romelSic nivTierebis Semcvelbis nor-
mireba da kontroli mimdinareobs (haeri, wyali, 
niadagi, adamianis biosubstratebi (sisxli, Tma, 
frCxili, kbilis magari qsovilebi da sx.); 

 zianis kriteriumi (sxvadasxva formebSi daavade-
bebis gaCena adamianSi, maT Soris gavlena STa-
momavlobaze; mcenareTa nayofierebisa da kvebis 
xarisxis Semcireba; teqnologiuri aRWurvilo- 
bis mwyobridan gamosvla da sx.); 
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 drois mixedviT reglamentirebuli maxasiaTebe-
li (zemoqmedeba adamianis mTeli cxovrebis gan-
mavlobaSi, misi samuSao staJis periodSi, mokle 
vadaSi, magaliTad, avariuli situaciebisas); 

 Sedegebi an normativis „fasi“, romlebTanac Se-
saZlebelia dasaSvebi donis ararsebobam an ga-
daWarbebam migviyvanos. 

    didi xani sanitarul - higienuri normativebi bune-
brivi garemos xarisxis erTaderT kriteriumad rCebo-
da. amJamad higienur zdk-sTan erTad, saqonlis sakveb-
Si da sarwyavi wylebis qimiur SemadgenlobaSi mavne 
nivTierebaTa Semcvelobis normireba xdeba, dgindeba 
Camdinare wylebisa da Tevzis meurneobis wylis reze-
rvuarebisTvis qimiuri SenaerTebis zdk da a.S.    
    miuxedavad amisa, amdromde higienuri zdk bunebri-
vi garemos xarisxis ZiriTad kriteriums warmoadgens 
da gamoiyeneba: ekologiuri mdgomareobis riskebis Se-
safaseblad, zRvrulad dasaSvebi gafrqvevebisa da 
zRvrulad dasaSvebi CaSvebebis (zdg da zdC) gasaanga-
riSeblad, garemos dabinZurebasa da mosaxleobis jan-
mrTelobis gauaresebis riskis matebasTan kavSiris da-
samyareblad.   
    
   5.3. ekologiuri atestacia da pasportizacia 
    ekologuri atestacia da pasportizacia bunebis  
dacviTi saqmianobis obieqtebis, maT Soris: teritori- 
ebis, teritoriul - sawarmo kompleqsebisa da sameur-
neo obieqtebis ekologiur - ekonomikuri maxasiaTeb-
lebis dokumentur aRweras emsaxurebian. am mizniT sa-
warmos (samrewvelo gaerTianebis), teritoriis ekolo-
giuri pasportis formebi da ekologiuri pasportiza-
ciis Sesrulebis meToduri saxelmZRvaneloebia Semu-
Savebuli. 
    sawarmos ekologiuri pasporti bunebriv garemoze 
yvela saxis teqnogenuri zemoqmedebis aRricxvisa da 
bunebis wiaRis dabinZurebaSi sxvadasxva samrewvelo 
procesebis wvlilis SedarebiTi analizis Sesrulebis 
mizniT muSavdeba. 
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    igi mravalsaxeobriv normatiul-sacnobaro, faqto-
grafiul da angariSgebis informacias Seicavs buneb-
riv garemoze mrewvelobis negatiuri zemoqmedebis Se-
saxeb. 
    pasporti ama Tu im sameurneo obieqtis ekologiu-
ri atestaciis ganxorcielebis saSualebas iZleva, 
zRvrulad dasaSvebi teqnogenuri datvirTvisa da te-
ritoriis ekologiuri teqnomoculobis moTxovnebTan 
misi Sesabamisobis niSnebiT. 
    teritoriis ekologiuri pasporti - racionaluri 
bunebaTsargeblobisken mimarTuli, samecniero, organ-
izaciuli da praqtikuli amocanebis gadasaWrelad sa-
Wiro informaciiT momxmarebelTa farTo wris uzrun-
velsayofad dgindeba.   
    masSi, teritoriis bunebrivi kompleqsebis Tanamed-
rove mdgomareobisa da maTze zemoqmedi anTropogenu-
ri faqtorebis Sesaxeb, monacemTa sistematizirebuli 
masalaa mocemuli.  
    ekologiur pasportSi dasamuSaveblad Sesatani sa- 
sakiTxebis ZiriTadi mimarTulebebi: 

 zogadi cnobebi (administraciuli dayofa, teri-
toriis mosaxleoba, miwis marTva); 

 bunebrivi pirobebi (geografiuli maxasiaTeble-
bi, geologiuri struqtura, klimati, zedapiru-
li da miwisqveSa wylebi, niadagebi, flora da  
fauna); 

 ekonomikuri struqtura (meurneobis specializa-
cia, mrewveloba, energetika da Tbomomarageba, 
samTo mrewveloba, transporti da magistralebi, 
wyalTameurneoba, komunaluri meurneoba, agra-
ruli meurneoba, satyeo meurneoba, sanadiro me-
urneoba, Tevzis meurneoba); 

 bunebrivi garemos dabinZureba (atmosferuli ha-
eris, niadagis, bunebrivi wylebisa da sasoflo 
- sameurneo produqciis dabinZureba, garemos 
dabinZurebis Sedegad mosaxleobis, cxovelebisa 
da mcenareTa daavadeba); 
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 bunebrivi kompleqsebis dacva (daculi bunebri-
vi teritoriebi, genofondi, rekreaciuli zone-
bi). 

    garda amisa, pasports Tan erTvis Tematuri rukeb-
is atlasi da dgindeba  teritoriis zogadi ekologi-
uri ruka. dokumentis boloSi mocemulia daskvna eko-
logiuri situaciis Sesaxeb, rac, faqtobrivad, teri-
toriis ekologiur atestacias Seesabameba. 

 
            5.4.  ekologiuri eqspertiza 
    adamianTa janmrTelobaze, bunebriv garemoze da 
ekosistemebze zemoqmedebasTan dakavSirebuli saqmian-
obis ganxorcielebisas, winasaproeqto doneze an pro-
eqtis dokumentaciaSi, aucilebelia ekologiuri eqspe-
rtizis (garemoze zemoqmedebis Sefasebis) Catarebis 
gziT uaryofiTi, negatiuri Sedegebis gamoricxva.     

    ekologiuri eqspertiza unda iqnes gagebuli, rog-
orc proeqtebis ganxorcielebis ekonomikuri obieqte-
bis funqcionirebis da gadawyvetilebaTa miRebis yve-

la SesaZlo ekologiuri da socialur - ekonomikuri 
Sedegebis kompleqsuri Sefasebis sistema, romelic ga-
remoze uaryofiTi zemoqmedebis Tavidan acilebas da 
mcire resursebiT da minimaluri uaryofiTi Sedegeb-
iT dasaxuli amocanebis gadaWras isaxavs miznad. 
    ekologiuri eqspertizis obieqtebia: 

 sakvlevi teritoriis samrewvelo Zalebisa da 
meurneobis calkeuli subieqtebis ganviTarebisa 
da ganlagebis yvela saxis dagegmvis wina da wi-
nasaproeqto dokumentacia; 

 teqnikuri da ekonomikuri gaTvlebi (dasabuTebe-
bi), mSeneblobis, rekonstruqciis, gafarToebis, 
teqnikuri gadaiaraRebisa da ekonomikuri obieq-
tebis da kompleqsebis likvidaciis proeqtebi; 

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

 ekonomikuri saqmianobis procesSi bunebis gamo-
yenebis reglamentis Semcveli, normatiul - sam-
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arTlebrivi, instruqciul - meToduri da norma-
tiul - teqnikuri dokumentaciis proeqtebi; 

 regionis ekologiuri mdgomareobis damaxasiaTe-
beli masalebi, romelic sxvadasxva tipis mimdi-
nare ekonomikuri saqmianobis gavlenis qveS war-
moiqmneba. 

    ekologiuri eqspertizis mizans warmoadgens: 
 kompetenturi saxelmwifo organoebis mier damt-

kicebis ganxilvamde, Tanamedrove ekologiuri 
moTxovnebTan proeqtuli gadawyvetilebebis Ses-
abamisobis mecnierulad dasabuTebuli gansazR-
vris uzrunvelyofa; 

 dasagegmi, dasaproeqtirebeli da funqcionireba-
di obieqtebis realizaciis procesSi, ekosiste-
maze maTi SesaZlo negatiuri zemoqmedebis prev-
encia;   

 erovnuli ekonomikuri gegmebis ganxorcielebis 
procesSi, dinamiuri bunebrivi wonasworobis da 
garemos xelsayreli pirobebis SenarCuneba.  

    miuxedavad ekologiuri eqspertizis obieqtisa, is  
unda iZleodes amomwurav informacias (pasuxebs) misi 
gavlenis Sesaxeb: 

 ekologiuri faqtorebis Sedgenilobasa da reJi- 
mebze, adamianisa da sxva organizmebis mimarT 
tolerantobis kanonis aspeqtSi; 

 Sesaqmneli an moqmedi obieqtis zemoqmedebis zo-
nis sazRvrebSi istoriulad an droebiT myofi, 
cocxali organizmebis (maT Soris adamiani) eko-
logiur niSaze; 

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

 ekologiuri sistemebis struqturaze, Tvisebebsa 
da produqtiulobaze; 

 bunebrivi kompleqsebisa da landSaftebis mdgo-
mareobaze;  
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 nivTierebaTa mimoqcevis funqcionirebasa da  
globalur doneze SesaZlo Sedegebze. 

    zemoaRniSnulis Sesruleba Semdegi amocanebis ga-
daWris gziT miiRweva: 

 proeqtis masalebis Semowmeba da Sefaseba kons-
tituciisa da sakanonmdebo aqtebis moTxovnebis 
Sesabamisad, maT Soris: wiaRis, miwis, wylis, 
tyis, atmosferuli haeris da faunis dacvis ka-
nonebisa, bunebis dacvisa da bunebrivi resurse-
bis racionaluri gamoyenebis Sesaxeb kanonebisa, 
dagegmvis, daproeqtebisa da kapitaluri mSeneb-
lobis Sesaxeb sxva samarTlebrivi aqtebisa; 

 eqspertizis ganxorcieleba saxelmwifo ekolo-
giuri politikis Sesabamisad imisTvis, rom pro-
eqtis realizaciisTvis, mSenebare samrewvelo 
obieqtebi ara marto teqnikuri, aramed ekologi-
uri TvalsazrisiTac iyvnen mowinaveni da ekol-
oguri wonasworobis rRvevis nebismier SesaZle-
blobas gamoricxavdnen; 

 saproeqto masalebis ekologiuri Tvisebebis da- 
dgena da maTSi, ekologiuri mecnierebaTa miRwe-
vebis gamoyenebis safuZvelze, erTian sistemaSi 
anTropogenuri da konkretuli ekologiuri qve-
sistemebis urTierTobis kanonzomierebis gaTva-
liswinebis xarisxisa da zomis gansazRvra; 

 konkretul bunebriv pirobebSi saeqsperto obie-
qtebis realizaciis SesaZleblobis Sesaxeb sai- 
medo monacemebis dadgena; 

 konkretuli ekosistemebis TaviseburebaTa gaT-
valiswinebiT, masalebis ekologiurobis xaris-
xis Sesaxeb da garemosdacviTi gadawyvetilebe-
bis optimaluri variantebis rekomendaciebis Se-
mcveli daskvnebis momzadeba. 

    eqspertizis procesSi, analizis, sinTezis, Sedare-
bis, dakvirvebebis, aRwerisa da moqmedi kanonmdeblo-
bis moTxovnebis mkacri dacvisa da abstragirebis meS-
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veobiT, detalurad da yovelmxriv swavloben proeq-
tis ekologiur Sinaarss. 
    Sefasebis kriteriumebad, samarTlis normebis moT-
xovnebi, garemos dacvis principebi, garemosdacviTi 
prioritetebi, ekologiuri imperativi, bunebrivi gare-
mosa da bunebrivi resursebis racionaluri gamoyene-
bis standartebi, samSeneblo normebi da wesebi, sani-
tariul-higienuri normativebi da, aseve, dagegmvis wina 
stadiis, saproeqto-gegmviTi da saproeqto-xarjvTi  
dokumentaciebis damtkicebis ZiriTadi maCveneblebi 
gamodian. 
    aranormatiuli maCveneblebidan Sefasebis kriteri-
umebs adgilmdebareobis bunebrivi TaviseburebaTa gae-
rTianebuli maCveneblebi: qaris mimarTulebebi, nisle-
bi, Stilebi, atmosferuli inversiebi, reliefi da sx. 
warmoadgenen, romelTa daxmarebiT eqspertebs Sesru-
lebuli samuSaoebis obieqturi Sefasebis micema SeuZ-
liaT. 
    ekologiur-saeqsperto saqmianoba unda Seicavdes, 
mecnierulad dasabuTebuli winaswarmetyvelebis for-
miT, garemosdacviTi prognozis elementebs ara mxol-
od proeqtis periodisTvis, aramed perspeqtivisTvisac, 
romelic ekosistemis sazogadoeba - buneba optimalu-
ri reJimis SenarCunebas isaxavs miznad. 
    eqspertebi valdebulni arian proeqtebSi uzrunve-
lyon: - wylis gawmendis (samrewvelo da sayofacxovr-
ebo Camdinare wylis CaTvliT), mavne minarevebidan atm-
osferuli haeris dacvis, utilizaciis, sayofacxovre-
bo da samrewvelo narCenebis neitralizaciisa da meo-
radi gamoyenebis, sasargeblo wiaRiseulis racoinal-
uri mopovebis da miwebis rekultivaciis normativebis 
moTxovnebis Sesruleba. 
    ekologiur-saeqsperto procesi sami ZiriTadi eta-
pidan Sedgeba:  
    mosamzadebeli - warmodgenili saproeqto masaleb-
is aucilebeli rekvizitebis arsebobis da moqmed kan-
onTan maTi Sesabamisobis Semowmeba;  
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    ZiriTadi - eqspertizis obieqtebis mixedviT monac-
emTa 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 stan-
dartebis, samSeneblo normebisa da wesebis mTeli kom-
pleqsi gvevlineba, sanitarul - higienuri da ekologi-
uri normativebis CaTvliT. 
 
 5.5. mTian regionebSi xelovnuri wyalsacavebis      
    agebis ekologiuri da ekonomikuri efeqtebi               
    mTiani regionebis bunebrivi garemo, romelic rTu-
li orografiiTa da klimaturi pirobebis nairsaxeob-
biT, mdidari cxovelTa samyaroTi da mravalferovani 
mcenareuli safariT xasiaTdeba, dacvisa da anTropo-
genuri gavlenis monitoringis praqtikuli da Teoriu-
li sakiTxebis damuSavebis mimarT did yuradRebas 
moiTxovs, kerZod:  

 garemos calkeuli komponentebis ekologiuri  
mdgomareobis xarisxobrovi da raodenobrivi ma-
xasiaTebeli parametrebis Sefasebas;  

 am parametrebis mosalodneli cvlilebebis ten-
denciebis gamovlenas.   

    aRniSnuli sakiTxebis mecnieruli damuSavebis Se-
degebi, Tavis mxriv, saSualebas iZleva daigegmos da 
ganxorcieldes garemoze mavne zegavlenis Sedegebis 
Tavidan acilebis praqtikuli RonisZiebebi.    
    Tanamedrove sakmaod rTuli ekologiuri mdgoma-
reobis pirobebSi, upirveles yovlisa, aucilebelia 
dakmayofildes saerTaSoriso valdebulebebiT da qve-
ynis kanonmdeblobiT dadgenili moTxovnebi bunebrivi 
garemos dacvis sferoSi, rac mniSvnelovan garants 
warmoadgens sayovelTaod miRebuli mdgradi ganviTa-
rebis principebis cxovrebaSi gasatareblad.  
    energetikuli resursebisa da samrewvelo produq-
ciis mimarT mosaxleobis mzardi moTxovnilebebi da, 
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agreTve, am moTxovnilebaTa dasakmayofileblad gan-
xorcielebuli samecniero - teqnikuri da teqnologi-
uri RonisZiebebi, Tavis kvals aCenen da zegavlenas 
axdenen Tanamedrove sazogadoebisa da momavali Tao-
bebis bunebrivi, socialuri da kulturuli garemoTa 
mdgomareobebze.  
    aRniSnulis Seufasebloba, xSirad, am garemoTa  
istoriulad Camoyalibebul wonasworobis SenarCune - 
bisaTvis safrTxis Seqmnis mizezi xdeba.  
    zogjer es gauTvaliswinebel uaryofiT, rig SemT-
xvevaSi ki, Seuqcevad da gamanadgurebel zemoqmedebas 
iwvevs bunebrivi garemos mdgomareobaze, cocxal or-
ganizmebze da istoriul-kulturuli memkvidreobis 
Zeglebze.    
    ekologiurad saSiSi donis datvirTvis gansazRv-
ra bunebis calkeul komponentebze (atmosfero, zeda-
piruli da miwisqveSa wylebi, niadagi), socialur da 
istoriul –kulturul garemoze moiTxovs profesiul 
midgomas, radgan, xSirad, es negatiuri garemoeba Tavi-
dan cxadad ar SeigrZnoba da mxolod Semdgom xdeba 
adamianis janmrTelobis dazianebis da garemoze mavne 
zemoqmedebis safuZveli.  
    Tanamedrove energetikis ganviTareba warmoudgene-
lia wyalsacavebis aSenebis gareSe. maTi arseboba au-
cilebelia hidravlikuri (hes-bi), Tbo (Tes-bi) da ato-
muri (aes-bi) eleqtrosadgurebisTvis. aRniSnulTan da-
kavSirebiT, me XX-e saukunis bolo aTeuli wlebidan 
moyolebuli, msoflioSi eleqtrosadgurebis aSenebiT 
gamowveuli problemebi farTod iZenen aqtualobas.    
    wylis resursebis kompleqsur gamoyenebasTan daka-
vSirebuli problemebis gadawyvetis ZiriTad saSuale-
bad hidroeleqtrosadgurebis Senebaa miCneuli.         
    xSirad, praqtikulad, naklebad gamoyenebuli hid-
roenergetikuli resursebis arseboba, Tboenergetiku-
li balansis mniSvnelovani deficiti da hidroenergo-
sadgurebis upiratesoba ekonomikurad xelsayrels da 
energetikulad mizanSewonils xdis maT mSeneblobas.   
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    magram, vinaidan wylis bunebrivi vardnebi (CanCqe-
rebi) arc ise mravlad moipoveba qveyanaSi, mdinareTa 
potenciuri hidroenergetikuli resursebis gamoyeneba 
wylis xelovnuri vardnis doneebis Seqmnas moiTxovs. 
amis gamo hidroeleqtrosadgurebis mSenebloba sxva-
dasxva sididis dawnevis mqone hidrokvanZebis agebas 
ukavSirdeba, rac, Sesabamisad, sxvadasxva farTobisa 
da moculobis  wyalsacavebis arsebobas iwvevs. 
    pirveli hidroeleqtrosadgurebi mdinareebs maTi 
bunebrivi saxiT iyenebdnen, magram exla, wylis vardn-
is simaRlis gazrdisa da misi mosvlis gasamarTavad, 
umetes SemTxvevaSi, kaSxlebs aSeneben.   
    hidroenergetikuli danadgarebis ageba Zviri jde-
ba, magram maTi eqspluatacia SedarebiT iafia, vinaid-
an „sawvavi“ ufasoa.  
    am meTodis upiratesobebs miekuTvneba isic, rom  
ar binZurdeba atmosfero da advilad xdeba wylis mi-
wodebis regulireba, ris gamoc pikur datvirTvasTan 
dakavSirebuli problemebi ar arsebobs.  
    magram hidroenergetikuli resursebis farTo gam- 
oyenebisaTvis arsebobs mravali siZneleebi, maT Soris: 

 bunebrivi garemasaTvis hidroenergetikis safrT- 
xis Semcveloba;   

 didi moculobis wylis dagrovebis aucileblo-
ba.  

    hes–bis Seqmnisa da eqspluataciis ekologiuri Se-

degebi, uwinares yovlisa, dakavSirebulia iseT movle-
nebTan, rogorebic arian:  

 wyalsacavebis negatiuri zemoqmedeba mimdebare 
teritoriebis mikroklimatze; 

 hidrologiuri reJimis rRveva, maTi florisa da 
faunis saxeobaTa Sedgenilobis gauaresebiT;  

 didi teritoriebis gariyva da noyieri miwebisa 
da tyis masivebis datborva, rac, xSirad, adgi-
lobriv - aborigen mosaxleTa gadasaxlebas iw-
vevs. 
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    vake raionebSi sanapiro miwis nakveTebs SeuZliaT 
baris biotopebis danaklisis nawilobrivi kompensire-
ba moaxdinon, xolo mTebSi aseTi danaklisi, ZiriTad-
ad, aunazRaurebeli rCeba. amis Sedegad mTis wyalsa-
cavebis destruqciuli gavlena ekosistemaze metad 
mkafiod vlindeba. 
    magaliTad, kvlevebis Tanaxmad, dasavleT saqarT-
veloSi udidesi - jvris wyalsacavis arsebobis peri-
odis 1980–1990 w-Si:  

- haeris temperatura mestiaSi 10%-iT moimata, xolo 
xaiSSi is - 5%-iT Semcirda;  
- niadagis temperatura mestiaSi, jvarSi da xaiSSi  
Semcirda, daaxloebiT, 2, 4 da10%-iT, Sesabamisad. Ta-
vianTi saSualo mravalwliuri normebTan SedarebiT, 
am cvlilebebs ufro mniSvnelovani xasiaTi gaaCnia.  

    atmosferuli naleqebis saSualo wliuri mniSvne-
lobebi, saanalizo periodSi, TiTqmis mTel gansaxil-
vel teritoriaze matebis tendenciiT xasiaTdebian:        
- mestiaSi - 5%, jvarSi - 6%, zugdidSi - 18%, galSi  
ki, 12% -iT. fardobiT tenianobas sakvlev periodSi ma-
tebis tendencia gaaCnia: mestiaSi, xaiSSi da zugdidSi, 
saSualod - 3%-iT, xolo jvarSi is 10%-s aRemateba.  
    wyalsacavis SeqmniT 15km2 farTobze, qvefenili ze-
dapiris albedo mniSvnelovnad mcirdeba, rac, saSua-
lod, daaxloebiT, 50%-s Seadgens. 
    qvefenili zedapiris temperaturisa (Semcireba, sa-
Sualod, 15%-iT) da wylis orTqlis drekadobis (mate-
ba, saSualod, 8%-iT weliwadSi) erToblivi cvlile-
bebiT gamowveuli zemoqmedeba iwvevs wyalsacavis ze-
dapiris efeqturi gamosxivebis Semcirebas, daaxloeb-
iT, 2%-iT weliwadSi da wyalsacavis zedapiris radia-
ciuli balansis matebas, daaxloebiT, 15-25 %-iT.  
    gamoTvlebi, agreTve, cxadhyofen, rom am meteoele-
mentis mniSvnelobebi weliwadis sxvadasxva periodeb-
Si, mkveTrad gansxvavdebian. magaliTad, zamTris peri-
odSi, wyalsacavis Seqmnis Semdeg, am teritoriaze ra-
diaciuli balansis mniSvneloba matulobs, saSualod, 
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90%-iT, gardamaval periodebSi - 40%-iT, zafxulSi, da-

axloebiT, 20%-iT. mTeli wlis ganmavlobaSi ki, daax-
loebiT, 30%-iT. es ricxvebi warmoadgenen sakmaod maR-
al sidideebs da wyalsacavis mimdebare teritoriis 
meteorologiur reJimze mniSvnelovani zemoqmedebis 
arsebobaze miuTiTeben.  
    wyalsacavebs, ZiriTadad, wyalmomaragebisa da hid-
roenergetikis miznebisTvis ageben.    
    mTian regionebSi maT umetesobam jebirebiT gadake-
ta mTis mdinareebi, romelTaTvis myari Camonatanis si-
uxvea damaxasiaTebeli. amis Sedegad wyalsacavebSi aT-
euli wlebis ganmavlobaSi myari natanis didi odeno-
ba grovdeba. amis Sedegad zogi wyalsacavi mTlianad 
aris amovsili da veRar asrulebs Tavis pirvandel  
funqcias. zogs ki, Tu maTi regularuli amowmenda ar 
iwarmoebs, axlo momavalSi aseTive xvedri moelis. na-
Telia, rom es garemoeba wyalsacavis efeqturobis da-
kargvas iwvevs. garda amisa, is, samrewvelo, soflisa 
da komunaluri meurneobaTa da sxva sawarmoTa mier 
CaSvebuli mavne da toqsikuri nivTierebaTa saTavsad 
iqceva.    
    wyalsacavebSi dagrovili mdinareTa myari Camona- 
tani warmodgenilia sxvadasxva zomis qviSebisa da la-
mis masaliT, romelic sxvadasxva raodenibiT maRali 
Rirebulebis mZime fraqciis masalas Seicavs, maT Sor-
is: Sav, ferad, iSviaT da keTilSobil liTonebs, Zvir-
fas mineralebs.  
    biogenuri nivTierebis garda aq mZime metalebis, 
radioaqtiuri elementebisa da mravali, didi sicocx-
lis periodis mqone, Sxamqimikatebis akumulacia xdeba.     
    xelovnuri wyalsacavebis mier gamowveuli ekolo-
giuri xasiaTis ZiriTadi negatiuri efeqtebis mokle 
CamonaTvalis aRweris mizniT unda aRiniSnos, rom hid-
roenergetikis gavlena bunebriv garemoze, ekosistemeb-
ze da adamianze zemoqmedebis rig procesebs moicavs, 
romelTa Soris aris:   

I. mSeneblobis msvlelobisas zemoqmedeba:  
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1. niadagebze da gruntebze - niadagisa da grunte-
bis mospoba samSeneblo moednebze, misasvlel 
gzebze, sameurneo obieqtebze. niadagis gruntis 
didi masebis gadaadgileba, gansakuTrebiT, kaSx-
lis mSeneblobisas da wyalsacavebis miwayrile-
biT Semofargvlisas. 

2. atmosferul haerze - aerozoluri dabinZureba 
niadagis gafrqvevis produqtebiT, samSeneblo 
masalebiT (gansakuTrebiT, cementiT); mcire rao-
denobis qimiuri dabinZureba, ZiriTadad: teqnik-
is muSaobis Sedegad, warmoebebis gafrqvevebiT, 
samSeneblo masalebiT. 

3. wyalze - mSeneblobis adgilebSi wylis reJimis 
rRveva da dabinZureba (SemovliTi arxebi dasx.).  

4. ekosistemaze da adamianze - ekosistemis da misi 
elementebis (mcenareuli safaris, niadagis) na-
wilobrivi rRveva; cxovelTaTa SeSfoTeba; sa-
rewis intensifikacia da a.S.; adamianze zemoqme-
deba, ZiriTadad, socialuri faqtorebisa da ga-
remos Secvlis Sedegad xorcieldeba.  

II. wyalsacavebis Sevsebis periodSi zemoqmedeba: 
1. niadagebze da gruntebze - noyieri, noRa miwebis  

wyalqveS moqceva (datborva), sanapiro zolSi 
gruntis wylebis amoweva (datborva, daWaobeba). 

2. haerze - damatebiTi aorTqleba wyalsacavebis 
zedapiridan. 

3. wyalze – wyalsacavebis qvabulis Sevsebisas da 
napirebis formirebisas gamdinare wylebis Secv-
la Segubebulze, wyalsacavebis aucilebeli da-
binZureba swrafad xsnadi da sxva mavne minarev - 
nivTierebebiT. 

4 ekosistemaze da adamianze –xmeleTis ekosiste-
mebis mTliani mospoba, CaZirvis Sedegad tyis ma-
sivebis ganadgureba, mTeli biomasebis mitoveba 
wylis dagubebis zonaSi, sanapiro ekosistemebis 
Secvla; dasatbori zonidan mosaxleobis auci-
lebeli gadasaxleba, socialuri naklovanebebi.  

III. hesebis muSaobis periodSi zemoqmedeba: 
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1. niadagebze da gruntebze – sanapiro zolis mra-
valwliuri ngreva (abrazia), sanapiro zonaSi 
niadagis axali tipebis formireba. 

2. atmosferul haerze – sinotivis momateba, tempe-
raturis Secvla, nislebi, adgilobrivi qarebi; 
organuli narCenebis lpobis Sedegad, xSirad 
arasasiamovno sunis gavrceleba. 

3. wyalze - dabinZureba Camdinare wylebis Cadine-
biT da niadagis, mcenareuli narCenebis, merqanis 
da a.S. organikis didi masebis gaxrwna; fenole-
bis warmoqmna, biogenebis da sxva nivTierebebis 
dagroveba; gaZlierebuli daTboba, gansakuTreb-
iT wyalmarCxi (wyalmcire) adgilebSi (siTburi 
dabinZureba); evTrofikacia, yvaviloba, Jangbadis 
dakargva, mZime liTonebis, lamis, radioaqtiuri 
da sxva nivTierebaTa dagroveba; wylis xarisxis 
gafuWeba. 

4. ekosistemaze da adamianze - datborvis zonebSi 
axali ekosistemebis formireba (ZiriTadad mde-
losi da Waobebis); wylebSi mcenareebis modeba, 
yvaviloba, Tevzebisa da sxva hidro-biontebis 
migraciis rRveva, Zvirfasi saxeobaTa Secvla na-
klebad Rirebulebebze; Tevzebis daavadeba (ge-
lmintebi da sxva parazitebis gamravleba); 
wyalmcenareebiT layuCebis xvrelebis daxSoba, 
qviriTis dayris adgilebis da gamozamTrebis 
ormoebis rRveva; Tevzebis gemovnebiTi xarisxis 
daqveiTeba. wylis masebTan (banaoba da sx.) da 
sarewi produqtebTan kontaqtisas adamianTa da-
avadebis albaTobis mateba.  

    aseve mniSvnelovan interess iwvevs e.w. „jaWvuri  
reaqciebis“ saxiT warmodgenili xelovnuri wyalsaca-
vebis mier gamowveuli ekologiuri da ekonomikuri ef-
eqtebis saxeobaTa Tanmimdevrobis CamonaTvali:  

 gamdinare wyali - (mdinare) → wyalsacavi → qimiu-
ri nivTierebaTa dagroveba (evtrofikacia) → pli-
us siTburi dabinZureba → wylis saTavsis modeba 
mcenareulobiT (yvaviloba) → gamdidreba organu-
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li nivTierebebiT → Jangbadisagan dacla → tran-
zituli tipis ekosistemis gardaqmna akumulaci-
ur -SegubebulSi → wylis xarisxis gafuWeba → Te-
vzebis avadmyofoba → wylis xarisxis an gemos da 
sarewi produqtebis Tvisebebis dakargva → wylis 
masivebis dawola wyalsacavis fskerze  → seismu-
ri movlenebis intensifikacia. 

    rogorc irkveva, ekonomikuri ganviTarebis poli-
tikisa da efeqturi ekologiuri marTvis warmatebiT 
realizaciisTvis aucilebelia viqonioT utyuari, maq-
simalurad sruli da drouli ekologiuri monitori-
ngis saSualebiT mopovebuli informacia:  

 bunebrivi resursebis arsebobisa da mdgomareo-
bis Sesaxeb;  

 bunebrivi garemos xarisxze da mis teqnogenur 
datvirTvaze;  

 warmoqmnili araxelsayreli da sagangebo ekol- 
ogiuri situaciebis da ubedurebebis mizezebze 
da Sedegebze.  

    aRsaniSnavia, rom akumulaciis produqtebi prob-
lemurs xdian SesaZleblobas wyalsacavebis mier dak-
avebuli teritoriebis gamoyenebas maTi likvidaciis 
Semdeg.  
    kvlevebiT dadginda, rom wyalsacavebi, maTi aSene-
bidan, daaxloebiT, 50–100 wlis Semdeg, SlamiT amovse-
bis Sedegad, rogorc energetikuli obieqtebi kargaven 
TavianT Rirebulebas. mTian regionebSi es procesi 
mniSvnelovnad aris aCqarebuli. 
    zemoT motanilidan vxedavT, rom hidroenergetikis 
ganviTarebis gauazrebel sameurneo politikas qveynis 
ekonomikaSi negatiuri problemebis warmoqmna SeuZlia:  

 nadgurdeba zRvis sanapiro infrastruqtura, 
kulturuli memkvidreobis nagebobebi da sacxo-
vrebeli saxlebi;   

 zRvispirSi plaJamgebi natanis deficiti aRiniS-
neba, ris gamoc sanapiroze mkveTrad aqtiurdeba 
abraziuli procesebi.               
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    amrigad, rogorc vxedavT, didi hidrokaSxlebi ar 
SeiZleba ganxiluli iqnes, rogorc mdgradi, ganaxle-
badi energowyaroebi. maTi mSenebloba ar Seesabameba 
zemoaRniSnul mdgradi ganviTarebis principebs, vina-
idan SeuZliaT mniSvnelovani uaryofiTi zegavlena 
moaxdinon ekosistemaze da dramatulad Secvalon re-
gionis socialuri da demografiuli mdgomareoba.   
    didi hes-ebis kaSxlebis uaryofiTi zemoqmedeba 
bunebriv da socialur garemoze imdenad Zlieria, rom 
isini ukve aRar ganixilebian ganaxlebadi energetikis 
nawilad.        
    hidroenergetikis aRniSnuli naklovanebebi hes-bis  
da sxva alternatiuli wyaroebis mSeneblobis varian-
tebis yovelmxrivi Sepirispirebis auciloblobaze me-
tyveleben.         
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VI. ekologiuri monitoringis 

meteorologiuri aspeqtebi 

 
        6.1. atmosferos dabinZurebis ekologiuri               
                  minitoringis koncefcia 
    kacobriobam, gansakuTrebiT gasuli saukunis uka-
nasknel aTeul wlebSi, yuradReba miaqcia imas, rom 
Cvens planetas SezRuduli resursebi gaaCnia, miuxeda-
vad maTi moCvenebiTi usazRvroebisa da, rom mTlianad 
adamianis arseboba damokidebulia bunebaSi Camoyali-
bebul rTul urTierTkavSirebze. adamianis Carevam am 
kavSirebSi, saxeldobr, dedamiwis zedapiris mdgomare-
obis SecvliTa da atmosferos dabinZurebiT, gamoiw-
via seriozuli SeSfoTeba. amasTan, Tanamedrove sazo-
gadoebis mier bunebriv garemoze zemoqmedebiT gamow-
veuli mravalgvarovani Sedegebidan erT-erTi mniSvne-
lovania klimatis Secvla. igi mravali mecnieris mier 
iqna aRniSnuli, rogorc ukanasknel aTeul wlebSi 
atmosferoSi naxSirorJangisa da aerozolebis koncen-
traciebis gamudmebuli zrdis Sedegad gamovlenili 
fenomeni. 
    kargadaa cnobili, rom mzis gamosxivebis im nawi-
lis Secvla, romelic STainTqmeva dedamiwis mier, 
sxva pirobebis mudmivobis SemTxvevaSi, iwvevs misi sa-
Sualo planetaruli temperaturis cvlilebas. xolo 
dedamiwis temperaturis cvlilebas Tundac 1

0
C -iT Se-

iZleba hqondes didi praqtikuli mniSvneloba, vinaidan 
es sakmarisia dedamiwis zedapirze izoTermebis 260km-
iT gadawevisaTvis. es ukanaskneli ki gamoiwvevs deda-
miwis zedapirze sxvadasxva raionebis ganeduri ganla-
gebis cvlilebas. Tu gaviTvaliswinebT, rom am raione-
bSi, ZiriTadad, xaroben mxolod maTTvis damaxasiaTe-
beli garkveuli sasoflo-sameurneo kulturebi, naTe-
li xdeba mecnierTa SeSfoTebis mizezi. 
    atmosferos dabinZurebis gavlena klimatze Seda-
rebiT ufro mkafiod gamoixateba qalaqebSi, Tavisi 
Sors mimavali SedegebiT. maTi udidesi nawili scil-
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deba qalaqis sazRvrebs da SeiZleba mezoklimaturad-
ac CaiTvalos.            
    atmosferos dabinZurebiT miyenebuli zarali, rom-
elsac ganicdis kacobrioba, Znelad gamoisaxeba raod-
enobrivad, magram eWvs ar iwvevs, rom igi Zalze didia.   
    iTvleba, rom zarali, romelsac me 20-e saukunis 
bolos Rebulobda amerikis SeerTebuli Statebi haer-
is dabinZurebis Sedegad, 18 miliard dolars Seadgen-
da wliurad. inglisSi igi, daaxloebiT, 250 mln funt 
sterlings aRwevda, xolo iaponiaSi - 200 mln. iens.          
    adamianis moqmedebiT warmoqmnil atmosferos Ziri-
Tad damabinZurebel nivTierebebs naxSirJangis, gogir-
disa da azotis orJangis airebi da, agreTve, haerSi 
danawevrebuli myari nawilakebi atmosferuli mtveri 
miekuTvnebian. 
    naxSirJangis Semcveloba, rigi gaangariSebis mixe-
dviT, atmosferos damabinZurebel ZiriTad nivTiereba-
Ta 50-70% Seadgens. vinaidan es airi 210-jer ufro ad-
vilad uerTdeba sisxlis hemoglobins, vidre Jangbadi, 
mas sisxlZarRvebSi Jangbadis Secvlis tendencia aqvs. 
amitomac naxSirJangi xasiaTdeba maRali toqsikurob-
iT. garda amisa, unda aRiniSnos, rom mas atmosferoSi 
xangrZlivi sicocxlisunarianoba gaaCnia. qalaqebisa 
da samrewvelo centrebis atmosferul haerSi misi ga-
monabolqvebis ZiriTad wyarod miCneulia avtotrans-
porti, samrewvelo sawarmoebi da wvis sxvadasxva  pro-
cesebi. naxSirJangis gamonabolqvTa mTeli raodenobis 
60% transportis xarjze modis.  
    gogirdovani airi - uxilavi, araaalebadi, aRmdgeni 
airia. is advilad STainTqmeba wvimisa da nislis wve-
TebiT, TovliT, da datenianebuli niadagiTa da mcena-
reulobiT, ris Sedegadac misi sicocxlisunarianoba 
Zalian mcirea. es nivTiereba warmoiqmneba yvelgan, sa-
dac mimdinareobs gogirdis Semcvel nivTierebaTa (qva-
naxSiri, navTobi, bunebrivi gazi da sxv.) wvis procesi. 
    adamianSi gogirdis orJangi qronikul moqancvas, 
sunTqvis gaZnelebasa da yelis gaRizianebas iwvevs. is  
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 advilad Sedis reaqciaSi JangbadTan, ris Sedegadac 
warmoiqmneba gogirdis anhidridi, romelic, Tavis 
mxriv, atmosferul tenTan SeerTebiT warmoqmnis gogi-
rdis mJavas. atmosferodan dedamiwis zedapirze dale-
qvisas 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, sisx-
lis Sinagani Caqcevebi, emfizema da filtvebis kibo. 
    zemoaRniSnuli saSualebas gvaZlevs davaskvnaT,  
rom atmosferos dabinZurebis ekologiuri monitorin-
gi Tanamedrove pirobebSi warmoadgens pirvelxarisxo-
van da umniSvnelovanes sakacobrio problemas.  
    igi kompleqsurad, sxvadasxva dargis samecniero –
kvleviTi da praqtikuli sakiTxebis damuSavebis gziT 
sruldeba, maT Soris: 

 ingredientTa fizikur-qimiuri Taviseburebebis kvlevi-
Ta da dazustebiT;  

 atmosferos qimiur Sedgenilobaze da klimatze anT-
ropogenuri zemoqmedebis aspeqtebis gulmodgined Ses-
wavliT; 

 atmosferos dabinZurebis Sefasebisa da prognozis me-
Todebis damuSavebiT; 

 miwispira atmosferul haerSi ingredientTa koncent-

raciebis sivrcul-droiTi ganawilebis SeswavliT da 
qvefenil zedapirze maTi daleqvis SefasebiT; 

 atmosferos svetSi mtvris integraluri maxasiaTeble-

bis, misi qimiuri Semcvelobisa da mavne nivTierebaTa 
geografiuli ganawilebis SeswavliT; 

 atmosferos minarevTa koncentraciebis gansazRvris 
meTodebis damuSavebis gziT da sx. 
    aRniSnuli sakiTxebis damuSaveba da gadaWra Sesa-  
bamis kvlevaTa meTodebis ganviTarebas moiTxovs, rac 
maT mimarT mecnierTa mzardi interesi ganapiroba.   
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 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 ha-
eris dabinZurebis ekologiuri kontroli adamianis 
organizebuli yofis erT-erTi mTavari ganuyofeli na-
wilia. is mimarTulia bunebriv garemosa da misi resu-
rsebis frTxili da racionaluri moxmarebisaken, raTa 
adamianis yofisaTvis Seiqmnas ufro xelsayreli piro-
bebi da amaRldes misi keTildReoba. 
    zemoaRniSnulis ukeTesad gadawyvetis mizniT mniS- 
vnelovania rigi garemos dabinZurebis xelisSemwyobi 
meteorologiuri pirobebisa da minarevTa koncentra-
ciebis kavSirebis moZiebis rigi samecniero kvleviTi 
samuSaos Sedegi.     
    atmosferoSi gamobolqvili mavne minarevTa gavrce-
lebaze da gafantvaze moqmedi mravalsaxovani pirobe-
bisa da faqtorebis gaTvaliswinebis mizniT, SemuSave-
bulia atmosferos TviTgasufTavebis (minarevTa gafan-
tvis) kompleqsuri maCvenebeli. am maCvenebels atmosfe-
ros dabinZurebis meteorologiuri potenciali (adp) 
ewodeba. igi warmoadgens im meteorologiuri faqto-
rebis Sexamebas, romlebic ganapirobeben atmosferos 
dabinZurebis SesaZlo doneebs, gamonabolqvTa fiqsi-
rebuli sididis pirobebSi. amasTan maRali adp moce-
muli teritoriis Zlieri dabinZurebisken midrekile-
baze metyvelebs.  
    am parametris gansazRvrisaTvis sargebloben mete-
orologiuri dakvirvebebis masaliT: miwispira inver-
siebze, qaris reJimze, 0-1m/wm siCqaris sust qarebze, 
nislianobaze, haeris uZraobaze da sx.   
    atmosferos dabinZurebis potencialis ganxilvis 
procesSi atmosferodan minarevTa moSorebis xelisSe-
mwyobi faqtorebis gaTvaliswinebac aris aucilebeli. 
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maT Soris mTavari aris atmosferuli nalaqebi, rom-
lebic minarevTa Camorecxvas uzrunvelyofen.  
    cxr.6.1. mocemulia, atmosferos minarevebis dagro-
vebaze da gafantvaze gavlenis mqone, meteorologiuri 
elementebis mniSvnelobebi.   
 
   cxrili 6.1. atmosferos dabinZurebis potencialis    
   (adp) gansazRvra meteorologiuri parametrebis sa-   
   Sualo wliuri mniSvnelobebis mixedviT 

 
    cnobilia, rom troposferoSi temperaturis saSua-
lo vertikaluri gradienti 0.6°/100 m Seadgens, rac im-
as niSnavs, rom simaRlis yovel 100 metrze haeris tem-
peratura 0.6 gradusiT mcirdeba. amis sawinaaRmdego 
movlenas, rodesac haris fenaSi simaRlis matebasTan 
temperaturis matebas aqvs adgili, temperaturul inve-
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vnelovani procesebis ganviTarebis Tavisebureba aris 
dakavSirebuli. magaliTad, inversiebi atmosferoSi ha-
eris aRmaval dinebebsa da mavne minarevTa gafantvas 
aferxeben, riTac xels uwyoben am ukanasknelis dag-
rovebas haeris aRniSnul fenaSi, razedac mkafiod me-
tyveleben cxr.6.1-is monacemebi. mocemuli meteorolo-
giuri parametrebis mniSvnelobebze damokidebulebiT 
icvleba adp-s mniSvnelobebic.   
    saqarTvelos teritoria, romelic ganlagebulia 
samxreT kavkasiis dasavleT nawilSi, 69.5 aTas km2-s 
moicavs. CrdiloeTiT da samxreTiT mas gars ertymis 
kavkasiis maRalmTiani qedebi, dasavleTiT ki ekvris  
Savi zRva, xolo aRmosavleTiT sazRvari mtkvris dab-
lobze gadis, romelic azerbaijanSi kaspiispira dab-
lobs ukavSirdeba. qveynis teritoriaze SeimCneva re- 
liefis formaTa nairsaxeoba: - maRalmTiani raionebi, 
TovliT dafaruli mwvervalebiT; zRvispira dablobe-
bi, mTebs Soris mdebare barebiTa da zegnebiT. 
    amrigad, SeiZleba iTqvas, rom gansaxilveli teri-
toria mTis qedebis, dablobebis, barebis, zegnebis, 
terasebisa da xeobebis erTobliobas warmoadgens.  
    reliefis Sesabamisad, saqarTvelo, iseve, rogorc 
msoflios mravali sxva mTiani qveyana, klimatis nair-
saxeobiT gamoirCeva, rac, Tavis mxriv, klimatis Semqm-

neli garegani da Sida faqtorebis rTuli urTierT- 
SexamebiT aris ganpirobebuli. magaliTad, kavkasionis 
mTavari qedi icavs saqarTvelos teritorias haeris 
civi masebis uSualod CrdiloeTidan SemoWrisagan, 
xolo mravalricxovani mTis qedebi, ferdobebi da xe-
obebi aq qmnian haeris cirkulaciis rTul suraTs.   
    amasTan erTad, dasavleT saqarTvelos klimatze 
did gavlenas axdens Savi zRva. es gavlena aRmosavle-
TiT TandaTan mcirdeba da mTlianad qreba aRmosav-
leTis velebsa da samxreT saqarTvelos zegnebze. 
aRniSnulis gamo aq erTmaneTisagan mkveTrad gansxva-
vebuli ramdenime klimaturi raioni gamoiyofa.  
    eWvs ar iwvevs, rom es garemoeba did gavlenas ax- 
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dens im meteorologiuri elementebis xasiaTze da ga-
nawilebaze, romlebic gavlenas axdenen minarevTa kon-
centraciebis ganawilebaze mocemul regionSi da mie-
kuTvnebian “saSiS” meteorologiur pirobebs.  
 
  cxrili 6.2 atmosferos minarevTa koncentraciaze    
  gavlenis mqone, meteorologiuri elementebis   
  ganmeorebadoba   

  
    cxr. 6.2-Si warmodgenili inversiebis ganmeoreba-
dobaTa mniSvnelobebi gaangariSebulia 03 da 15 saaTe-
bze warmoebuli dakvirvebaTa ricxvis SefardebiT yve-
la vadebze Catarebul dakvirvebaTa ricxvTan.                                   
    rogorc gansaxilveli cxrilidan Cans, q.baTumis- 
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Tvis saSiSi meteorologiuri pirobebi dakavSirebu-
lia nislebTan, miwispira inversiebTan, haeris uZrao-
basa da sust qarebTan. haeris gasufTavebas ki, xels 
uwyoben naleqebi da, zRvidan qalaqisken mimarTuli, 
dasavleTis, Crdilo-dasavleTisa da samxreT-dasavle-
Tis mimarTulebis qarebi. 
    q.zestafonisTvis atmosferos dabinZurebis Tval-
sazrisiT araxelsayrelad SegviZlia miviCnioT: Sti-
lebi da dasavleTis, Crdilo-dasavleTis, aRmosavle-
Tisa da mcire siCqaris qarebi. 
    rogorc cxr.6.2-dan SegviZlia davaskvnaT, atmosfe-
ros dabinZurebas TbilisSi, xels uwyobs: haeris uZ-
raoba, miwispira da wamoweuli inversiebi. garda amisa  
aq sakmaod maRali atmosferos dabinZurebis potenci-
ali aRiniSneba.                                       
    q.rusTavisTvis saSiS meteorologiur pirobebs wa-
rmoadgenen: samxreTis, aRmosavleTis mimarTulebis da 
mcire siCqaris qarebi da, agreTve, unaleqo da nislia-
ni amindebis siWarbe. 
    Sesrulebuli kvlevis Sedegebis Tanaxmad, q.soxum-
Si saSiS meteopirobebs unda mivakuTvnoT: qaris mcire 
siCqareebi, nislianoba da miwispira inversiebi.      
    q.quTaisi, mis teritoriaze samrewvelo sawarmoTa 
ganlagebis mixedviT, ar unda xasiaTdebodes mkveTrad 
gamoxatuli atmosferos dabinZurebis xelis Semwyobi 
meteopirobebiT, magram cxr.6.2-is monacemebiT, aseTe-
bad gvevlinebian: nislebi, aRmosavleTis mimarTule-
bis da dabali siCqaris qarebi. 
    amrigad, mTlianobaSi SegviZlia davaskvnaT, rom 
gansaxilvel teritoriaze meteorologiuri pirobebis 
praqtikulad erTgvarovnebis miuxedavad, sxvadasxva 
raionebisaTvis isini mkveTrad gansxvavdebian Tavisi 
ganmeorebadobiT. es ki maTi zemoqmedebis xarisxis Se-
fasebis saSualebas iZleva.    
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 6.2.1. fionuri movlenebis zemoqmedebis Tavise-   
        burebani kolxeTis dablobis atmosfe-   
        ruli haeris ekologiur mdgomareobaze  
    arsebuli dakvirvebaTa masalaze dayrdnobiT, jer 
kidev 1853 da 1898 ww cnobili mecnierebis a.cimermanis 
da a.voeikovis, xolo me XX-e saukunis dasawyisSi a.ka-
minskis da i.figurovskis mier, dasavleT saqarTvelos 
klimatur TaviseburebaTa Sesaxeb iyo aRniSnuli.  
    es Tavisebureba ganpirobebulia mravali klimat-
warmomqmneli faqtorebiT, maT Soris: - regionis geog-
rafiuli mdebareobiT, orografiiT, atmosferoSi mim-
dinare procesebiT da sx.  

    calkeuli aRniSnuli parametris analizi gansaxi-
lveli regionisTvis mniSvnelovan praqtikul da mec-
nierul Rirebulebas warmoadgens. magram CvenTvis im 
“tradiciuli” meteorologiuri elementebis ganawile-
bis TaviseburebaTa kvleva ufro maRal interess iwv-
evs, romlebic, sxvadasxva wyaroebidan mavne nivTiere-
baTa emisiebis raodenobis mudmivobis pirobebSi, mniS-
vnelovan gavlenas atmosferos lokaluri dabinZure-
bis doneze axdenen da CvenTvis cnobilia, rogorc “sa-
SiSi meteorologiuri pirobebi”. maT ricxvs miekuTv-
nebian: - temperaturis miwispira da wamoweuli inver-
siebi; haeris uZraoba; nislianoba; Rrublianoba; qaris 
”saSiSi” siCqareebi da mimarTulebebi, romelTa dro-
sac mavne nivTierebebi amofrqvevis adgilebidan sac-
xovrebel da sareabilitacio raionebSi gadaitanebian.   
    aRniSnuli TvalsazrisiT, unda SevexoT iseT nak-
lebad Seswavlil zemoqmedebas, rogorsac atmosfer-
os dabinZurebis doneze fionuri movlenebis gavlena 
warmoadgens.  
    fionuri movlenebis niSnebis rigs, drodadro mTe-
bidan barSi SedarebiT Tbili, mSrali da mZafri qare-
bis daberva miekuTvneba, fardobiTi tenianobis Semci-
rebisa da qveda iarusebis Rrublebis gafantvis Tan-
xlebiT. amasTan fionebi qedebis qarzurga mxareze ha-
eris nakadis damavali moZraobis Sedegad viTardebian. 
amas SeiZleba adgili hqondes haeris nakadis mier mTe-
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bis qedebis gadavlisas ciklonis sistemaSi, misi mTis 
qedebis zedapiris maxloblad gadaadgilebisas, fer-
dobebidan haeris nakadis Sewovis procesis ganviTare-
biT.  
    zemoaRniSnulidan gamomdinare, yuradReba unda mi-
vapyvrad iseT araordinalur meteorologiur movle-
nas, rogorsac fionuri qarebis da brizebis arsebobis 
pirobebSi kolxeTis dablobze haeris mimoqceva war-
moadgens.  
    atmosferos dabinZurebis sidideze zegavlenis mi-
xedviT es meteomovlena kolxeTis dablobis regionSi 
“saSiSi meteorologiuri pirobebis” rangSi unda iqnes 
ayvanili. amasTan, misi gaTvaliswineba atmosferos re-
gionuli dabinZurebis Sefasebisa da prognozirebis 
gaumjobesebis saSualebas iZleva.  
   kolxeTis dablobi fionuri movlenebis ganviTare-
bis xelSemwyob pirobebis mqone regionis klasikur ma-
galiTs warmoadgens. amas aq garemomcveli mTebis Ta-
visebureba ganapirobebs.  
   unda iTqvas, rom, sazogadad, am raionis orografia 
klimatwarmomqmnel faqtors warmoadgens. is amierkav-
kasiis dasavleTiT mdebareobs da sami mxridan garSe-
mortymulia mTebis qedebiT:  
    -  CrdiloeTiT - didi kavkasionis qedebis masivebi 
3000-4000 m-is simaRliT;  
    -  samxreTiT - mcire kavkasionis qedebi, daaxloe-
biT, 2000 m-is simaRlioT; 

- aRmosavleTiT - lixis (suramis) qedi, 900-2500m-is  
simaRleebis farglebSi, romelic didi da mcire kavka-
sionis qedebs aerTebs, xolo dasavleTis mxridan ko-
lxeTis dablobi Savi zRviT aris SemosazRvruli.  
    didi da mcire kavkasionis masivebi dasavleTidan 
aRmosavleTisken, centralur nawilamde, urTierT Se-
sayrelad mimarTul sistemas qmnian.   
    amis Sedegad kolxeTis dablobs samkuTxedis for- 
ma gaaCnia, lixis qedis mTiswins mikvruli wveriT da  
Savi zRvis sanapiro zoliT warmosaxuli fuZiT. 
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    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 dablob-
ze aRmosavleTis qarebis ganviTarebisas, aRniSnuli 
orografiuli Taviseburebani gansakuTrebuli cirku-
laciuri reJimis damyarebas iwveven, rasac fionuri 
movlenebi (maRlidan haeris masebis daSveba) axlavT 
Tan.  
    am procesis dinamika gamoixateba imaSi, rom aRniS-
nuli regionis Tavze 25-30m/wm siCqares miRweuli aRmo-
savleTis qarebis damyarebis pirobebSi, atmosferos 
qveda fenebidan Savi zRvis mimarTulebiT haeris mase-
bis intensiuri gamotana warmoebs, aqedan gamomdinare 
yvela negatiuri SedegebiT, magaliTad, rogoric aris 
sxvadasxva warmoSobis mavne nivTierebaTa emisiebis Se-
wova da gadatana Sor manZilze. haeris nakadis aRniS-
nuli danakargis aRdgena atmoaferos qveda 2km-ian fe-
naSi, rogorc Cans, SesaZlebelia mxolod ufro maRa-
li fenebidan makompensirebeli damavali moZraobis 
arsebobis pirobebSi. 
    garda amisa, sakvlev regionSi ganviTarebulia hae-
ris adgilobrivi cirkulaciac, rac zRvisa da sanapi-
ro zolis temperaturebs Soris arsebuli sxvaobiT 
aris gamowveuli da cnobilia brizebis saxelwodebiT.  
    aRniSnuli movlenebi yvela pirobebs qmnian imisa-
Tvis, rom kolxeTis dablobze atmosferuli haeris 
nakadis dineba Caketil sistemas warmoadgendes, rac 
aq ganlagebul samrewvelo obieqtebidan atmosferoSi 
gamobolqvili mavne minarevebiT dabinZurebuli haeris 
mimoqcevis kanonzomierebas ganapirobebs.                               
    dasavleT saqarTvelos sxvadasxva punqtebSi weli-
wadis ganmavlobaSi dReTa ricxvi fionebis TanxlebiT 
farTo diapazonSi meryeobs. amasTan, fionuri efeqti 
lixis qedidan daSorebiT mcirdeba da Sav zRvasTan 
miaxloebisas mas Sesustebuli xasiaTi aqvs. magaliT-
ad gagraSi is saSualod 23, xolo leseliZeSi 8 dRes 

N N 
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Seadgens. maTi maqsimaluri ricxvi zamTris periodze 
modis, minimaluri ki, zafxulSi aRiricxeba.  
    fionuri qarebis siCqare, saSualod, 10 m/wm utol-
dedeba, magram calkeul SemTxvevaSi is 15-20 m/wm aRe-
mateba. amasTan haeris temperaturis momateba 2-90 

C fa-
rglebSi meryeobs, Tumca zogierT SemTxvevaSi man Sei-
Zleba 150C gadaaWarbos.       
                            
 
 
 
 
 
 
 
 
               
 
  
 
 
 
 
 
 
 
     nax. 6.1. kolxeTis dablobze fionuri movlenebis     
   pirobebSi haeris nakadis mimoqcevis sqema 
 
    amrogad, dasavleT saqarTvelos teritoriaze fi-
onebisa da brizebis arsebobis pirobebSi adgili aqvs 
atmosferuli haeris Sekrul cirkulacias, romlis mi-
moqcevis principialuri sqema pirobiTad nax.6.1-zea mo-
cemuli.         
    aseTi daskvnis gakeTebis fizikuri arsi mdgomare-
obs imaSi, rom fionuri  movlenebis procesSi, lixis 
qedidan Savi zRvis mimarTulebiT daqanebisas, Tbili 

N 

Savi zRva lixis qedi 

N 
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haeris nakadi zRvasTan miaxloebisas iSleba, sustdeba 
da, vinaidan misi temperatura aRemateba adgilobrivi, 
zRvispira haeris temperaturas, ZiriTadad, miemarTaba 
miwispira atmosferuli haeris zeda fenebisken. xolo 
fionuri movlenebis gaxangrZlivebisas, iqidan, SeiZle-
ba, ganmeorebiT iqnes CarTuli ganxilul moZraobaSi.  
    amas Tu davumatebT brizuli movlenebis siWarbes 
sakvlev regionSi, naTeli xdeba gansaxilveli meteo-
rologiuri movlenis mniSvneloba mocemuli regionis 
ekologiuri mdgomareobisTvis.       
  
     6.2.2. atmosferos sinoptikuri procesebis    
          gavlena minarevTa transsasazRvro    
          gadatanis formirebaze  
    cxadia, rom regionul farglebSi atmosferuli  
haeris mavne minarevTa koncentraciebis sivrcul gana-
wilebaze gavlenis mqone meteorologiuri parametre-
bis cvlilebebi, umTavresad, ganpirobebulia farToma-
sStaburi xasiaTis mqone atmosferuli procesebiT. am-
is gamo, atmosferos dabinZurebis Sefasebisa da prog-
nozebis SemuSavebisas, mecnierebi, rogorc wesi, sinop-
tikur monacemebsa da atmosferos dabinZurebas Soris 
kavSirebis damyarebas cdiloben.  
    aRniSnulTan dakavSirebiT, saqarTvelos pirobeb-
Si atmosferos maRali dabinZurebis xelSemwyobi xu-
Ti ZiriTadi tipis sinoptikuri situaciis arseboba 
gamovlinda. aseTebia: anticikloni, bariuli unagiri 
(mciregradientiani bariuli veli), aRmosavleTis ori-
entaciis maRali wnevis Txemi, okludirebuli ciklo-
ni (dabali wnevis waSlili veli) da okluziis fron-
ti (nax.6.2).      
    CamoTvlil sinoptikur klasifikaciebs, miuxedavad 
maTi gansxvavebisa, rigi saerTo fizikuri Tviseba axa-
siaTebT, maT Soris: mcire gradientebi da daRmavali 
haeris nakadis arseboba; turbulentobis uqonloba, 
rac dedamiwis zedapirze susti qarebis arsebobas ga-
napirobebs; miwispira inversiebis warmoSoba da sxv.  
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     nax.6.2. atmosferos maRali dabinZurebis SemTx-   
     vevaTa ganawileba sinoptikur situaciaze damo-  
     kidebulebiT, %-Si. 
 
    rogorc nax.6.2-dan Cans, weliwadis civ periodSi 
SedarebiT ufro gavrcelebul sinoptikur situacias, 
romlis arsebobisas haeris maRali dabinZureba daik-
virveba, aRmosavleTidan orientirebuli maRali wnev-
is Txemi warmoadgens. is, rogorc wesi, dakavSirebu-
lia yazaxeTis, dasavleT-cimbiris an, ufro iSviaTad 
ki, aRmosavleT-cimbiris stacionarul anticiklonTan 
da sakvlev regionSi e.w. aRmosavleTis gadatanas gana-
pirobebs.  
    cnobilia, rom aRmosavleTis gadatanisaTvis dama- 
xasiaTebelia Rrubliani amindi, ZiriTadad fena Rrub-
lebiT, aRmosavleTis rumbebis susti qari da nisli,  
xolo zogjer, Tqoriani nalaqebi. amasTan, haeris tem- 
peratura, xSirad, dReRamis ganmavlobaSi ar icvleba.  
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    Semdeg sinoptikur situacias, Tavisi gavlenis mni-
SvnelobiT atmosferos dabinZurebis doneze, amierkav-
kasiis Tavze okluziis frontis arseboba warmoad-
gens. is civi da Tbili haeris frontebis gadaadgile-
bis procesSi, maTi SeerTebisas warmoiqmneba. xSirad 
ciklonis gavlis Semdeg, Cveulebrivi okluziis fron-
tis arseboba Rrublian aminds, sust qars, upiratesad 
dasavleTis rumbebisa, da nislebs ganapirobebs.    
    zogjer, civi frontis tipis mixedviT, okluziis 
Cveulebrivi frontis magivrad, orografiuli oklu-
zia aRiniSneba, romelic civi frontis mier mTavari 
kavkasiis qedis dasavleTis an ormxrivi mimarTulebiT 
Semovlisas warmoiqmneba. Cveulebrivi okluziis fron-
tisagan gansxvavebiT, is gansaxilvel regionSi Crdi-       
lodasavleTis mimarTulebis 10-15 m/wm siCqaris qare-
bis gaZlierebas iwvevs. 
    weliwadis gansaxilvel periodSi, atmosferos ma-
Rali donis dabinZurebis ganmsazRvrel sinoptikur 
situaciad, agreTve, Sevsebis procesSi myofi, nakleb-
moZravi ciklonis Tbili seqtori an dabali wnevis wa-
Slili veli gvevlineba. am situaciis dros atmosfe-
ros maRali dabinZurebis yvela xelSemwyobi pirobe-
bia daculi, maT Soris: wnevis mcire gradient, umniS-
vnelo vertikaluri dinebebi da sxv. amasTan, ZiriTa-
dad, Rrubliani amindi daikvirveba, xSirad mcreli 
wvimebi da nisli aRiniSneba. 
    anticiklonuri bariuli velis (anticiklonis) Se-
mTxvevaSi atmosferos maRali dabinZurebis ganmeore-
badoba, saSualod, 13% Seadgens. am situaciisaTvis, 
rogorc cnobilia, RrubelTa daSlis xelSemwyobi, 
daRmavali dinebebia damaxasiaTebeli. amis gamo, anti-
ciklonis dros ZiriTadad uRrublo amindi daikvir-
veba, ris Sedegad Ramisa da dilis vadebSi, miwispira 
inversiebis ganviTarebis xelSemwyobi, Zlieri radia-
ciuli aciveba aRiniSneba. aseT SemTxvevaSi atmosfe-
ros maRali dabinZureba gamowveulia, umTavresad, 
dabali simaRlis milis mqone samrewvelo sawarmoTa 
da avtotransportis gamonabolqvebiT, romelTac, in-
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versiis (haeris vertikaluri dinebis Semkavebeli fe-
nis) arsebobis gamo, Tavisufal atmosferoSi gasvlis 
saSualeba ar eZlevaT. 
    dasasrul, haeris maRali dabinZurebis SemTxvevaTa 
umciresi ganmeorebadoba, toli 9%-sa, daikvirveba mci-
re gradientiani bariuli velis (bariuli unagiris) 
pirobebSi. 
    weliwadis Tbil periodSi atmosferos maRali da-
binZurebis damokidebuleba sinoptikur situaciebze 
SesamCnevad icvlis xasiaTs. magaliTad, zemoaRniSnu-
lTan gansxvavebiT, am periodSi iSviaTad daikvirveba 
maRali wnevis Txemi, rac, misi warmomqmneli aRmosav-
leTis anticiklonebis, qvefenili zedapiris Zlieri 
gaTbobis Sedegad, dedamiwis Termuli depresiebiT Se-
cvliTaa gamowveuli. 
    gansaxilvel periodSi atmosferos maRali dabin-
Zurebis ganmeorebadobis udidesi wili - 36%, mcireg-
radientiani bariuli veliT aris ganpirobebuli. gan-
meorebadobis 20%-ze meti okluziis frontze modis, 
18% - anticiklonur bariul velze, xolo 14% - daba-
li wnevis velze (nax.6.2).  
    aRsaniSnavia, rom weliwadis Tbil periodSi, yve-
la ganxiluli sinoptikuri situaciis SemTxvevaSi ha-
eris miwispira fenis Zlieri gaTboba SeimCneva. msxvil 
qalaqebSi am movlenas araTanabari xasiaTi gaaCnia da 
zog adgilebSi avtotransportisa da samrewvelo ga-
monabolqvebis minarevebiT dabinZurebuli haeris ver-
tikaluri awevis mcire lokaluri kerebis warmoSoba 
aris SesaZlebeli. es ki, minarevebis Sor manZilze ga-
datanis karg pirobebs qmnis. Tumca, xSirad, isini, an-
ticiklonuri da mciregradientiani velebisaTvis da-
maxasiaTebeli, ufro didmasStaburi daRmavali moZra-
obis saerTo foniT gadaifareba. 
    amasTan, Tbil periodSi yvela ganxiluli sinopti-
kuri situaciisaTvis damaxasiaTebeli mcire Rrublia-
ni amindi, susti qari da burusi SeimCneva, rac haeris 
maRal dabinZurebas xels uwyobs. 
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      6.3. dakvirvebaTa monacemebiT ekologiuri     
          mdgomareobis Sefasebis ZiriTadi   
                      principebi    
    bunebrivi garemos Sedgenilobis cvlilebis monit-

oringis programis realizacia iTvaliswinebs dakvir-
vebaTa sadgurebis qselis arsebobas, romelic Tavisi 
daniSnulebis mixedviT sabazo da regionul sadgureb-
ad daiyofa. amasTan sabazo sadgurebi emsaxurebian ga-
remos sawyis (sabazo) mdgomareobaze informaciis mo-
povebas da amitomac ganlagebuli unda iqnen samrewve-
lo raionebis moSorebiT, adgilebSi sadac uSualo  
anTropogenuri zemoqmedeba ar warmoebs.  
    lokaluri da regionuli sadgurebi ki, uSualod 
anTropogenuri zemoqmedebis gavlenis qveS myof zone-
bidan bunebrivi garemos mdgomareobis informaciis mi-
Rebas emsaxurebian.  
    amasTan, dakvirvebaTa sadgurebis qseli mcxovrebTa 
raodenobiT, mrewvelobis ganviTarebis doniT, adgil-
mdebareobis reliefiTa da meteorologiuri pirobe-
biT gansxvavebul raionebs unda moicavdes.  
    dakvirvebaTa raionebis aseTi nairsaxeoba bunebri-
vi garemos xarisxis cvlilebis Sesaxeb farTo infor-
maciis miRebas uzrunvelyofs.  
    programis mixedviT yovel samrewvelo raionsa da 
qalaqSi dakvirvebebi xorcieldeba 2 - 3 dakvirvebaTa 
punqtze. amasTan aucilebeli pirobaa dakvirvebaTa pu-
nqtebis ganlageba, rogorc qalaqebis centralur rai-
onebSi da mis gareubnebSi, ise samrewvelo obieqtebi- 
dan daSorebul adgilebSi. 
    sinjebis Segrovebis sadgurebis qseli mowodebu- 
lia uzrunvelyos monacemTa bazis Seqmna: 

 garemos damabinZurebel, mavne nivTierebaTa kom- 
komponentebis koncentraciebze;  

 mSrali da sveli naleqebis procesSi atmosfe-
rodan miRebul nivTierebaTa raodenobaze; 

 maTematikuri modelebis Sesamowmeblad. 
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    amasTan, gansakuTrebuli yuradReba gasazom mina-
revTa SerCevas da qimiuri analizis xarisxis labora-
toriaTSoris Semowmebis organizebas eTmoba. 
    garemos obieqtebis qimiuri Sedgenilobis cvlile-
bis monitoringis monacemTa Segrovebis programa, uwi-
nares yovlisa, anTropogenuri warmoSobis minarev niv-
TierebaTa koncentraciebis sistematur da kompleqsur 
dakvirvebebs da gazomvebs iTvaliswinebs. amasTan, sak-
vlev minarevTa ricxvi unda moicavdes, umTavresad, is-
eT nivTierebebs, rogorebic arian:  

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

- mSral da svel atmosferul naleqebSi: 3,4-ben-
zapireni, sulfatebi, qlororganuli nivTiere-
bebi, mTavari anionebi da kaTionebi, liTonuri 
mikrominarevebi da radionuklidebi. 

    programa, agreTve, iTvaliswinebs meteorologiur 
dakvirvebebs haeris temperaturaze, Rrublianobaze, na-
leqebze, qaris siCqareze da mimarTulebaze. garda ami-
sa, atmosferosa da qvefenili zedapiris radiciuli 
da siTburi balansis gazomvebi sruldeba. 
    zemoaRniSnuli samuSaoTa Sesruleba, romlebic 
miznad isaxaven mavne nivTierebaTa nairsaxeobisa da 
koncentraciebis dadgenas, moiTxovs rTul instrumen-
tul analizs. 
    rig SemTxvevaSi, saWiro aparaturis uqonlobis pi- 
robebSi maTi Sesruleba maTematikuri modelirebiTa  
da gaangariSebis saSualebiT aris SesaZlebeli.   
    ukanasknel SemTxvevaSi parametrebad gamoiyeneba 
moxmarebuli sawvav nivTierebaTa raodenoba da saxe-
oba, teqnologiuri procesebis, gamwmend nagebobaTa 
da meteorologiuri dakvirvebaTa monacemebi da sxv.  
    aRniSnuli midgomis daxmarebiT SesaZlebelia sak-
maod vrceli informaciis miReba garemos dabinZure-
bis xasiaTisa da sidideze, mis sivrcul-droiTi gana-
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wilebaze da cvlilebebze, calkeuli dabinZurebis 
wayros wilis gaTvaliswinebiT.   
         
     6.3.1. monitoringis monacemTa damuSavebis    
                    sakiTxebi 
    garemos dabinZurebis donis Sesaxeb informaciis 
damuSavebis mTavar amocanas saSualo maCveneblebis 
miReba warmoagens, romlebic xangrZlivi periodis (sa-
erTod - erTi Tvis an wlis) dakvirvebebis Sedegad re- 
gistrirebul sakvlev minarevTa koncentraciebs axasi-
aTebT.  
    vinaidan minarevTa koncentraciebi SemTxveviTi si-
dideebis erTobliobis saxiT ganixilebian, aseT maCve-
neblebad SemTxveviTi sidideebis Cveulebrivi statis-
tikuri maxasiaTeblebi gamoiyenebian. maT Soris kon-
centraciebis saSualo da maqsimaluri mniSvnelobebi, 
dispersia, variaciis koeficientebi da, agreTve, sxva-
dasxva sididis koncentraciebis ganmeorebadoba gani-
xileba. 
    atmosferos dabinZurebis Sesaxeb informaciis gan-
zogadebis erT-erT mTavar moments, saSualo mniSvne-
lobis gansazRvrisaTvis, dakvirvebaTa ricxvisa da pe-
riodis 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 maxasia-
Teblebi mcired icvlebian. amisaTvis, pirvel rigSi, 
dakvirvebaTa saguSagoebis adgilmdebareoba, mimdebare 
teritoriis ganaSenianeba da minarevTa sinjebis Seg-
rovebisa da koncentraciebis gansazRvris meTodebi 
ucvleli unda iyos.  
    magram, garemos ekologiuri mdgomareobis kontro-
lis qselSi yovelTvis ar moipoveba dakvirvebaTa ise-
Ti rigebi, romlebic srulad akmayofileben wardgen-
il moTxovnebs. amis gamo, sxvadasxva saguSagoze miRe-
buli dakvirvebaTa monacemebis araerTgvarovani rige-
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bis gamosavlenad da erTgvarovnebis rRvevis periode-
bis gamosaricxad, bunebriv garemoSi minarevTa koncen-
traciebis sivrcul-droiTi cvlilebebi da am cvli-
lebaTa Sepirispirebis Sedegebi unda iqnes Seswavli-
li. garda amisa, dakvirvebaTa monacemebiT sargeblo-
bisas mniSvnelovani siZneleebi, anTropogenuri saqmia-
nobis Sedegad, mavne nivTierebaTa gamonabolqvebis xa-
siaTisa da sididis cvlilebebiT ganpirobebuli sta-
tistikuri araerTgvarovnebiT aris gamowveuli.  
    ase magaliTad, xSirad minarevTa koncentraciebis 
dReRamuri da sezonuri cvlilebebis Seswavlisas, ca-
lkeul periodebSi mavne nivTierebaTa gamonabolqvebis 
raodenobis mniSvnelovani cvalebadoba zogierTi siZ-
neleebis warmoqmnis mozezi xdeba.  
    aseT SemTxvevebSi rigi statistikuri araerTgva-
rovnebis gamoricxva SesaZlebelia miRweuli iqnes sa-
kvlevi parametris saSualo mniSvnelobebis normire-
biT maT saSualo mravalwliur sidideebze (ix. 6.3.3. pa-
ragrafi).   
    garemos dabinZurebaze mravali wlis ganmavlobaSi 
Sesrulebuli dakvirvebaTa monacemebis sargeblobisas 
gamovlenili statistikuri araerTgvarovneba ganixi-
leba, rogorc saerTo tendenciis maCvenebeli sidide - 
trendi. amasTan, misi dadgenisas erTgvarovani monace-
mebis xelmisawvdomobas eniWeba didi mniSvneloba. 
    imisaTvis, rom dadgindes generaluri erToblio-

bis WeSmariti  x saSualos SezRuduli amonakrefidan 

miRebuli q saSualos mniSvnelobaze SecvliT warmoq-

mnili cdomilebis sidide, sargebloben ndobiTi alba- 
Tobis gamosaxulebiT:  
 

            
n

t
xqP

σ
)( a          ,        (6.1) 

 

sadac t - stiudentis parametri, a - ndobiTi albaTob-

is mocemuli mniSvneloba, - saSualo kvadratuli ga-

daxra, xolo n - dakvirvebaTa ricxvi. 
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n

t
qx

σ
               ,             (6.2) 

    Tu gaviTvaliswinebT, rom 0,95 tol ndobiT alba-

Tobas Seesabameba t =1,96, mocemuli (6.1) da (6.2) for- 

mulebis Tanaxmad,  q -sTvis saSualo sididis 20%-is 
cdomilebiT gaTvlis uzrunvelsayofad dakvirvebaTa 

ricxvi 100-ze naklebi ar unda iyos.  2  q SemTxvevaSi 
ki, saWiroa maTi raodenobis gaoTxkeceba, xolo Tu   

  0,5  q, Sesabamisad, 25-mde unda iqnes Semcirebuli. 
    gamomdinare iqidan, rom amonakrefis mezobel wev-
rTa Soris kavSiri ar arsebobs, saSualo mniSvnelo-
bis gasaangariSeblad mocemuli sizustiT, aucilebe-
lia saWiro informaciis matarebeli dakvirvebaTa mo-

nacemebis ricxvis gadideba mamravliT )τ(r1/)τ(r1  , 

sadac r() - dakvirvebaTa Soris drois intervalSi no-
rmirebuli korelaciuri funqciis mniSvnelobaa. amit-
om, garemos dabinZurebis doneze dakvirvebaTa monace-
mebis dasamuSaveblad, saWiroa droiTi korelaciuri 
funqciis saxisa da am mamravlis mniSvnelobis gansa-
zRvra sxvadasxva minarevisTvis. 
    rigi mecnierTa naSromebSi mocemulia, rom 
dakvirvebaTa vadebs Soris 3 saaTiani intervalisaTvis 
aRniSnuli korelaciis koeficienti, daaxloebiT, 0,8 
tolia, xolo 9 da 15 saaTis intervalebisaTvis is 0,7  
da 0,55 Seadgens, Sesabamisad.  
    amrigad, dakvirvebaTa vadis ukanaskneli periodi-
sTvis minarevTa koncentraciebis saSualo mniSvnelo-
bis gaangariSebis sizustis asamaRleblad, pirvelTan 
SedarebiT, TiTqmis 2-jer meti moculobis informaci-
is flobaa aucilebeli, xolo amerikel mecnierTa va-
raudiT (Air qualiti criteria for sulphur oxides, 1969) kargi Sede-
gebis misaRwevad es cifri mniSvnelovnad unda gaizar-
dos. 
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  6.3.2. monacemTa rigis saimedoobis statistikuri      
                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 meteo-
rologiur pirobebze damokidebulebiT, rigi wyaroe-
bis gamonabolqvTa urTierT zeddebiTa da gadanawi-
lebiT aris gamowveuli. rogorc praqtikaze gamovlin-
da, amasTan erTad, minarevebis gabnevis xasiaTsa da 
koncentraciebis sidideebze samrewvelo obieqtebisa 
da sacxovrebeli masivebis urTierTmimarTeba axdens 
mniSvnelovan gavlenas.   
    zemoaRniSnulis Sedegad, qalaqis calkeul raio-
nebSi minarevTa koncentraciebis velebis ganawilebaSi 
xanmokle pulsaciebi aRiniSneba, rac aZnelebs sakvle-
vi garemos obieqtebis dabinZurebis Sefasebas. amis ga-
mo, garemos dabinZurebaze dakvirvebaTa masalebis sis-
tematizaciisa da ganzogadoebis procesSi, maTi sakma-
risi saimedoobis sakiTxi wamoiWreba, rac dakvirveba-
Ta masalis statistikuri Sefasebis aucileblobas iw-
vevs. 
    vinaidan minarevTa koncentraciebis sidideebs mxo-
lod dadebiTi mniSvnelobebi gaaCniaT, maTi ganawile-
ba yovelTvis asimetriulia. amitomac miRebulia, rom 
damabinZurebel minarevTa koncentraciebis ganmeoreba-
dobaTa ganawilebis aRsawerad SeiZleba gamoyenebuli 
iqnes logariTmul-normaluri kanoni. aseT SemTxveva-
Si minarevTa koncentraciebis saSualo mniSvnelobis  

-  q, misi dispersiis - 2 da variaciis koeficientis - V 
analizuri formulebi Semdeg saxes Rebuloben:   
 

                      mq  exp (s
2
/2)           ,                            (6.3) 
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                            
2 
 m

2 
exp s

2 
(exp s

2
-1)        ,                      (6.4) 

 

                            V   /q = 1sexp
2         ,                    (6.5) 

 

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

    garemos dabinZurebis zrdasTan erTad q -s kvad-

ratuli gadaxrac matulobs. amasTan V-s sidide, rome-
lic axlosaa erTTan, praqtikulad ar unda icvlebo-
des.  
    zemoaRniSnuli saSualebas gvaZlevs SevafasoT sa-
kvlevi sinjebis fizikur-qimiuri analizis Sedegad mi-
Rebuli monacemebis saimedooba.  
    am mizniT, saqarTvelos rigi samrewvelo qalaqis 
atmosferos dabinZurebaze Sesrulebuli mravalwliu-
ri dakvirvebebis monacemTa bazis statistikuri damu-
Savebis safuZvelze naxSirJangis, azotis orJangisa da 
atmosferuli mtvris koncentraciebis saSualo Tviu-
ri mniSvnelobebi, maTi saSualo kvadratuli gadaxre-
bi da variaciis koeficientebia gamoTvlili.  

    miRebuli monacemebis daxmarebiTq da  Soris ar-
sebuli kavSiris Sefaseba aris SesaZlebeli.  
    formula (6.5) -is daxmarebiT gaangariSebuli, vari-
aciis koeficientebis Sefasebebma gviCvena, rom maTi 
mniSvnelobebi SesamCnevad gansxvavdebian qimiuri niv-
Tierebisa da dakvirvebis raionze damokidebulebiT.  
 

  cxrili 6.3. msxvili qalaqebis atmosferos zogierTi    
  minarevis saSualo Tviuri koncentrciebis variaciis    
  koeficientebis mniSvnelobebi                                

 minare-
vebi 

Q          qalaqebi 
saSu- 
alo 

Tbi-
lisi 

rus- 
Tavi 

quTa-
isi 

zesta-
foni 

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  0,38 
saS.     0,50    0,46   0,35    0,55  
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    ase magaliTad, rogorc saanalizo 6.3 cxr. bolo 
svetis monacemebidan irkveva, mTlianad sakvlevi qala-
qebisTvis, saSualod, V-s mniSvnelobebi mtvris, nax-
SirJangisa da azotis orJangisTvis, Sesabamisad, 0,58; 
0,44; 0,38 Seadgenen. amasTan, mocemuli minarevebisvis 
gaangariSebuli, gansaxilveli parametris saSualo si-
dideebi Tbilisi, rusTavi, quTaisisa da zestafonis-
Tvis, Sesabamisad, 0,50; 0,46; 0,35 da 0,55 utoldebian.  
    zemomotanili saSualebas gvaZlevs, mTlianad, sak-
vlev teritoriaze warmoebuli dakvirvebebis safuZve-
lze miRebuli, calkeuli ingredientTa saSualo kon-
centraciebis mniSvnelobaTa saimedooba SevafasoT.   
    magaliTad, cxr.6.3-is bolo svetis monacemebi gvaZ-
leven saSualebas vimsjeloT imaze, rom mtvris, naxSi-
rJangisa da azotis orJangis saSualo Tviuri koncen-

traciebis sidideebi, Sesabamisad, daaxloebiT  60, 45 
da 40 % fardobiTi cdomilebebiT ganisazRvrebian. am- 
asTan, dadgenilia, rom cdomilebaTa es mniSvnelobe-
bi saSualo wliuri koncentraciebis mimarTebiT mkve-

Trad mcirdebian da, daaxloebiT, maT 20% Seadgenen. 
    rogorc zemoT iyo aRniSnuli, atmosferos dabin- 
Zurebis Sesafaseblad aucilebelia minarevTa koncen-

traciebis maqsimaluri mniSvnelobebis - qmax codna. 
rig SemTxvevaSi, meToduri cdomilebisa Tu sxva mi-
zezebis gamo, es parametri arasworad ganisazRvreba, 
rac minarevTa saSualo da fonuri koncentraciebisa 
da rigi sxva parametris mniSvnelobis mcdar gansazRv-
ras ganapirobebs, ris Sedegadac atmosferos dabinZu-
rebis donis araadekvaturi Sefaseba warmoebs. 
    aRniSnuli amocanis gadaWra mocemuli sizustiT 
SesaZlebelia, zemoganxiluli statistikuri gaangari-

Sebebis Sedegad miRebuli,q-sa da -s mniSvnelobebiT.  
    ase magaliTad, statistikuri analizis Teoriidan 
gamomdinare, albaToba imisa, rom calkeuli dakvirve-

baTa rigis maqsimaluri mniSvneloba - qmax mdebare-

obs  q    intervalSi 68%-s udris. amasTan albaToba 
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imisa, rom qmax-s toli  q, iqneba gadametebuli, sime-
triis gaTvaliswinebiT, 16%-s Seadgens. xolo, Tu mi-

viRebT, rom qmax-is mniSvnelobaq2 farglebSi mde-
bareobs, am varaudis albaToba 95%-is Seadgens. amas-

Tan, simetriis gaTvaliswinebiT,q+2 toli, qmax-is 
gadametebis albaToba mxolod 2,5% Seadgens.  
    amrigad, SegviZlia davaskvnaT, rom praqtikuli mo-

sazrebebidan gamomdinare - qmax mniSvnelobis maRali 
saimedoobiT Sefasebis mizniT yvelaze misaRebi piro-
ba aris: 

                               qmax q + 2     ,       (6.6) 
 

    zemomotanili daskvnebi Semowmebulia damoukide-
beli empiriuli masalis maTematikuri damuSavebis 
gziT da farTod gamoiyeneba bunebrivi garemos dabin-
Zurebis ekologiuri monitoringis saqmeSi.   
 
  6.3.3. sainformacio masalis araerTgvarovnebis  
                gamoricxvis xerxi 
    garemos ekologiuri mdgomareobis Sesaxeb didi 
raodenobis mravalsaxovani sawyisi informaciis arse-
bobam samrewvelo centrebsa da qalaqebSi, am mdgoma- 
reobis swori Sefasebis mwvave moTxovna gamoiwvia.   
    praqtika gvarwmunebs, rom es Sefasebebi unda Sei-
cavdnen sxvadasxva periodisa da sivrculi masStabe-
bis gasaSualoebiT miRebul informacias mavne minare-
vTa koncentraciebis sivrcul-droiTi ganawilebisa 
da maTi cvlilebebis Sesaxeb. magram am sakiTxis gada-
Wra rig mniSvnelovan siZneleebTan aris dakavSirebu-
li. erT-erTi maTgani ganpirobebulia imiT, rom, ro-
gorc zemoT avRniSneT, bunebriv sivrceSi mimdinare 
minarevTa gadatana da turbulenturi difuziis pro-
cesebi, maT araTanabar ganawilebas uwyoben xels.  
    garda amisa, samrewvelo raionebis teritoriaze 
meteorologiuri pirobebis gauTvaliswineblad gan-
lagebul mavne nivTierebaTa wyaroebidan, xSirad, teq-
nologiuri procesebis rRvevisa, Tu sxva mizezebis 
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gamo, gamoyofili nivTierebaTa raodenoba SesamCnevad 
icvleba.  
    minarevTa koncentraciebis ganawileba garemoSi ma-
Ti fizikur-qimiur Tvisebebzec bevrad aris damokide-
buli.    
    magaliTad, danarCen yvela sxva Tanabar pirobebSi,  
naxSirJangis koncentraciebis mniSvnelobebi atmosfe-
roSi, ZiriTadad, miwispira fenaSi mimdinare, haeris 
masebis gadatanisa da turbulenturi Serevis procese-
biT regulirdeba. atmosferuli mtvris koncentraciis 
sidideebi, igive pirobebSi, garda aRniSnulisa, gravi-
taciuli daleqviT, xolo gogirdovani airis - JangviT 
da sxva SenaerTebSi transformaciiT regulirdebian.    
    amasTan gogirdovani airis sxva SenaerTebSi gadas-
vlis siCqare mzis radiaciis intensiobaze, azotis Jan-
geulebisa da ozonis arsebobaze da, aseve, haeris te-
nianobaze mniSvnelovnad aris damokidebuli.   
    zemoaRniSnulis gamo, samrewvelo raionebis cal-
keul punqtebze da drois sxvadasxva monakveTSi mina-
revTa koncentraciebis velis ganawilebaSi SeiZleba 
mniSvnelovani gadaxrebi iqnes aRricxuli. amasTan, 
atmosferos minarevebi xasiaTdebian koncentraciebis 
farTo diapazoniT: dawyebuli mikrogramis nawilebi-
dan - aTeul miligramamde haeris 1m3 moculobaSi, rac 
xSirad maTi gansazRvris cdomilebebis gazrdis mize-
zi xdeba.  
    zemoganxiluli pirobebiT warmoqmnili dakvirveba-
Ta monacemebis araerTgvarovnebis aRmofxvrisa da ma-
Ti damuSavebis Sedegebis interpretaciis gaadvilebis 
mizniT iqna Semotanili mocemuli i - uri nivTierebiT - 

Ki da ramodenime nivTierebiT atmosferos dabinZureb-
is saSualo jamuri (saerTo) - K  maCveneblebis cneba.   
    maTi saangariSo formulebis gamosaxulebebi qvem-
oT aris mocemuli:  

              ix

i
i

q

q
K           ,          (6.7) 
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n

K
K

i
        ,           (6.8) 

 

    sadac  qi da qix –Sesabamisad, garkveul sivrcesa da 

droSi gasaSualoebuli i–uri nivTierebis koncentra-
cia da misi Sesatyvisi manormirebeli sididea, xolo 

n - minarevTa ricxvia.  
    gansaxilvel formulebSi manormirebeli sididis 
xarisxSi mocemuli minarevis saSualo mravalwliur  
koncentracias viyenebT.    
    rogorc praqtikam aCvena, ganxiluli normirebis 
meTodi monacemTa araerTgvarovnebis gamoricxvisa da 
maTi jamuri zemoqmedebis Sedegad miRebuli ekologi-
uri mdgomareobis (datvirTvis) Sefasebis saukeTeso 
saSualebas iZleva. 
 
     6.4. minarevTa sivrcul-droiTi ganawilebis    
           Sefasebis praqtikuli sakiTxebi 
          6.4.1. msxvil qalaqebSi atmosferos minar-   
          evTa sivrcul-droiTi ganawilebis     
                   Taviseburebani 
    atmosferos dabinZurebis kontrolis qselSi dak-
virvebebi, umTavresad, atmosferos ZiriTadi damabinZu-
rebeli minarevebis, maT Soris: - atmosferuli mtvris, 
naxSirJangis, gogirdisa da azotis orJangis koncent-
raciebze warmoebs. garda amisa, haerSi metaluri mik-
rominarevebis koncentraciebi da regionebidan miRebu-
li atmosferuli naleqebis sinjebSi mineralizaciis 
maxasiaTebeli parametrebis sidideebi izomeba.  
    qvemoT motanilia dakvirvebaTa masalebis safuZve-
lze Catarebuli kvlevaTa Sedegebi, romlebSic saqar-
Tvelos intensiuri anTropogenuri zemoqmedebis raio-
nSi atmosferos minarevTa sivrcul - droiTi ganawi-
lebis ekologiuri monitoringis praqtikuli da Teo-
riuli sakiTxebia damuSavebuli. isini lokalursa da 
regionul masStabebSi minarevTa teritoriul ganawi-



104 

lebas, moklevadian da grZelvadian (dReRamur, Tviur, 
sezonur, wliursa da xuTwlian ciklur) aspeqtSi ma-
Ti koncentraciebis svlas asaxaven.     
    dakvirvebebi haeris dabinZurebaze qalaqebSi war-
moebs punqtze, romlebic qalaqis sxvadasxva raionSia 
ganlagebuli, umTavresad, atmosferoSi samrewvelo  
gamonabolqvTa ZiriTadi gadatanis mimarTulebis gaT-
valiswinebiT.  
    zemoaRniSnulis sailustraciod nax.6.3-ze sqematu-
rad datanilia qalaqis teritoriaze atmosferos da-
binZurebaze dakvirvebis saguSagoebis (dds) ganlageba 
da, ZiriTad meteosadgurze sakvlevi periodis dakvir-
vebaTa masalis damuSavebis Sedegad miRebuli, qaris 
mimarTulebaTa saSualo mravalwliuri ganmeorebado-
bis diagrama, procentebSi (qarTa vardi).  
     
     
 
 
 
 
 
 
 
 
 
 
 
      
 
 
 
                                    
   nax.6.3. sakvlev qalaqSi qaris mimarTulebis gan-       
    meorebadobisa da dds-ebis ganlagebis sqema    
      (O - dds-i)   
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    rogorc naxazidan Cans, mocemuli qalaqis Crdi-
loeT ganapiras, mdinaris marcxena napirze, ganlage-
bulia atmosferos dabinZurebaze dakvirvebis saguSa-
go (dds) N1. saguSago punqtebi 2 da 3, qalaqis cent-
ridan, daaxloebiT, dasavleTiT, mdinaris marjvena na-
pirze, dasaxlebis masivebSi mdebareoben. danarCeni 4 - 
8 saguSagoebi, mdinaris marcxena napirze, qalaqis 
Crdilo-dasavleTis ganapiridan misi samxreT-aRmosav-
leTis sazRvramde mdebare, dasaxlebul raionebs moi-
caven.     
    sakvlevi qalaqis atmosferuli auzis dabinZure-
bis Sefasebebi, formula (6.7) daxmarebiT gaangariSebu-
li dabinZurebis maCveneblebis daxmarebiT, saSualebas 
gvaZleven vimsjeloT haeris ekologiur mdgomareoba-
ze, rogorc mTlianad qalaqSi, ise mis ubnebSi. 
    ase, magaliTad, rogorc gansaxilveli cxr.6.4-dan  
Cans, damabinZurebeli nivTierebaTa koncentraciebis  
ganawileba qalaqis teritoriaze mniSvnelovnad aris 
damokidebuli gabatonebuli qaris mimarTulebasa da 
ganmeorebadobaze. 
cxrili 6.4. sakvlevi qalaqis 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 
 

qalaqis sahaero auzis saerTo ekologiuri mdgo-
mareobis Sefasebebi, TvalsaCinoebis mimarTebiT, mina-
revTa jamuri dabinZurebis maCveneblis svlis analiz-
is gziT ufro bevradaa xelsayreli. zemoaRniSnuli 
naTlad nax.6.4-ze aris gamosaxuli. 

am naxazze, formula (6,8) daxmarebiT gamoTvlili, 

atmosferuli haeris dabinZurebis mravalwliuri saSu-
alo jamuri maCveneblis mniSvnelobis cvalebadoba qa-
laqis calkeuli raionis mixedviT aris mocemuli. 
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      nax.6.4. sakvlev qalaqSi atmosferos dabinZurebis  
      jamuri maCveneblis sivrciTi ganawileba 
 
    rogorc gansaxilveli naxazidan Cans, gabatonebu-
li, kerZod, Crdilo - Crdilo - dasavleTis qarebis 
zemoqmedebiT, minarevTa gadatanis gaswvriv mdebare qa-
laqis raionebSi (nax.6.3, 5-8 dds-bi) atmosferos dabin-
Zureba TiTqmis erTnairad maRali donis aris.  
    gabatonebuli qarebis gavleniT atmosferos inten-
siuri dabinZurebis Sedegad, am raionebSi mavne nivTie-
rebaTa maRali koncentraciebis farTo velis Seqmnas 
aqvs adgili. 
    nax.6.3-sa da nax. 6.4-is Sepirispireba gviCvenebs, rom 
saguSago N1-ze daregistrirebuli minarevTa Sedare-
biT dabali donis koncentraciebi, rogorc Cans, am   
punqtis gabatonebuli CrdiloeTis mimarTulebis qar-
is 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, gabatonebu-
li qarebis zemoqmedebiT, mdinaris gavleniT datenia-
nebuli haeris masebis mimdebare wylis zedapirze ga-
daitanebian.    

Основной 

Основной 

Основной 

Основной 

Основной 

Основной 

Основной 

Основной 

Основной Основной Основной Основной Основной Основной Основной Основной 

dds-ebi 

K 



107 

    aseT SemTxvevaSi adgili aqvs wylis zedapiris da 
mdinaris nislis wveTebis mier atmosferos minarevTa 
STanTqmis process, ris Sedegad haeri mniSvnelovnad 
sufTavdeba. cxadia, am efeqts unda mivaweroT is faq-
ti, rom gansaxilveli raionebis sahaero auzis sisuf-
Tave SesamCnevad ukeTes mdgomareobaSia, vidre Crdi-
loeTiT mimdebare (me 4-e da me 5-e punqtebi) mezobeli 
raionebisa.      
    garda amisa, saanalizo naxazebi saSualebas gvaZ-
leven vimsjeloT qalaqis teritoriaze minarevTa siv-
rcul ganawilebaze gabatonebuli qarebis gavleniT.   
    ase magaliTad, kargad Cans, rom mocemuli qalaqis 
gabatonebuli qaris qarpira, Crdilo-dasavleTis peri-
feriis, misi centrisa da qarzurga, samxreT-aRmosavl-
eTis sazRvris gaswvriv, dabinZurebis saSualo jamuri 
maCveneblis TiTqmis permanentuli mateba aRiniSneba.  
    amrigad, zemomotanilidan SegviZlia davaskvnaT, 
rom, atmosferos auzis ekologiuri mdgomareobis ga-
TvaliswinebiT, mosaxleobisaTvis diskomfortulad 
qalaqis centraluri da misi samxreT-aRmosavleTiT 
mdebare raionebi unda CaiTvalos. 
    bunebrivi garemos ekologiuri mdgomareobis gan-
xilvisas, minarevTa koncentraciebis drois mixedviT 
cvlilebaTa Sefasebebs didi mniSvneloba eniWeba. ama-
sTan, gasaSualoebis periodze damokidebulebiT, kon-
centraciebis dRe-Ramur, Tviur, wliursa da mraval-
wliur svlebs asxvaveben.      

jamuri dabinZurebis maCveneblebis Sefasebis saSu-
alebiT Sesrulebuli, saqarTvelos msxvili qalaqis 
atmosferos damabinZurebel minarevTa koncentracie-
bis dRe-Ramuri svlis analizi gviCvenebs (nax.6.5.), rom 
minarevTa minimaluri koncentraciebi dilis saaTebSi 
(07s-Ti) daikvirvebian, xolo Semdeg periodSi maTi mni-
Svnelobebi matuloben da maqsimalur sidideebs, Ziri-
Tadad, 13-15 saaTebis periodSi aRweven.  

garda amisa, unda aRiniSnos, rom dRis pirvel na-
xevarSi, 5-6 saaTis ganmavlobaSi, rogorc es nax.6.5 -ze 
aris naCvenebi, is swrafad, daaxloebiT 30%-iT, matu-
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lobs. misi Semcireba ki, dRis meore naxevrisa da Ram-
is periodSi gacilebiT nel tempSi, daaxloebiT 16-18 
saaTis ganmavlobaSi mimdinareobs. 
 
 
 
 
 
 
 
 
 
 
 
 
      nax. 6.5. atmosferos dabinZurebis droiTi      
       ganawileba msxvili qalaqis sahaero auzSi 
     
    atmosferos dabinZurebis mravalwliuri saSualo 
Tviuri dabinZurebis wliuri svlis ganawilebis ana-
lizi gviCvenebs, rom weliwadis dasawyisSi Tanmimdev-
rulad matulobs da, aRwevs ra maqsimums aprilSi, Se-
mdeg aseve mkafio klebas ganicdis, minimumiT agvistos 
TveSi. misi sidideebi Tbil periodSi SedarebiT maRa-
lia, vidre civSi. amasTan, wliur svlaSi mkafiod aRi-
niSneba weliwadis gardamavali periodebis - gazafxu-
lisa da Semodgomis maqsimumebi. 
       
 6.4.2. avtotransportis gamonabolqvebSi tyviisa    
      da naxSirJangis koncentraciebis ganawi-   
                 lebis Taviseburebani         
    atmosferul haerSi liTonuri minarevebis koncen-
traciebisa da ganawilebis dadgenas maRali mecnieru-
li da praqtikuli mniSvneloba gaaCnia. am parametreb-
ze dayrdnobiT atmosferosa da miwis qvefenili zeda-
piris qimiuri Sedgenilobis cvlilebebis dadgena da 
prognozireba aris SesaZleblobebi.  
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    metaluri elementebidan gansakuTrebuli interesi 
tyviis minarevTa mimarT aRiniSneba, rac misi toqsiku-
robiTa da qalaqis sahaero auzSi am elementis Ziri- 
Tad wyarod avtotransportis gamonabolqvebis miCnevi-
Taa gamowveuli. amasTan, am saxis mavne nivTierebaTa  
gamonabolqvebi myisve biosferos aqtiur zonaSi xvde-
bian, riTac did higienur safrTxes uqmnian qalaqis 
mosaxleobas. xolo, haeris nakadiT maTi Sor manZilze 
gadatanisas, miwaze daleqviT niadagis aqtiuri fenis 
negatiur cvlilebebs iwveven. es ki sasoflo-sameur-
neo savargulebis noyierebis gauaresebasa da gauda-
bnoebis procesebs  uwyobs xels.     
    avtotransportSi tetraeTiltyviis Semcveli ben-
zinis gamoyeneba tyviis minarevebiT qalaqebis sahero 
auzis dabinZurebis ZiriTad wyarod aris miCneuli.  
    aRniSnulis gaTvaliswinebiT, cxadia, rom tyviis 
koncentraciebis ganawileba qalaqis haerSi mWidro ka-
vSirSi unda iyos avtotransportis moZraobis intensi-
urobasTan.  
    garda amisa, atmosferoSi mavne nivTierebaTa gamo-
nabolqvebis stacionaruli da moZravi wyaroebis inve-
ntarizaciis masalis analizidan vrwmundebiT, rom sa-
qarTveloSi naxSirJangis emisiebis 80%-ze meti avtot-
ransportis xarjze modis, rac saSualebas gvaZlevs 
qalaqSi naxSirJangis koncentraciebiT avtotranspor-
tis moZraobis intensiurobaze vimsjeloT.  
    magram naxSirJangisa da tyviis gamonabolqvebis 
koncentraciebi, arian ra avtotransportis moZraobis 
intensiurobis funqciebi, araadekvatur damokidebule-
baSi imyofebian masTan. magaliTad, Tu naxSirJangis ga- 
monabolqvTa raodenoba ukuproporciul damokidebu-
lebaSia manqanis moZraobis siCqaresTan, tyviis emisie-
bis koncentraciebi misi pirdapir proporciulia.  
    zemoaRniSnulis praqtikuli Rirebuleba mdgoma-
reobs imaSi, rom aqedan naTlad ikveTeba am ori mavne 
minarevis koncentraciebis damokidebuleba avtotrans-
portis siCqaresTan. magaliTad, avtotransportis moZ-
raobis siCqaris matebasTan - tyviis minarevis emisie-
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bis koncentraciebi matuloben, xolo naxSirJangisa 
ki, klebuloben. dabali siCqareebis pirobebSi ki, pir-
iqiT, naxSirJangis koncentraciebi matuloben, xolo 
tyviisa ki, klebuloben. 
    aRniSnuli efeqtebis maTematikur aRsawerad umci-
res kvadratTa Teoriis gamoyeneba aRmoCnda yvelaze 
ukeTesi,  ris safuZvelzec qvemoT mocemuli gantole-
ba iqna miRebuli:  
 

                              qPb = 1.05 – 0.1 qCO      ,          (6.9) 

 

    am formulaSi  qPb da  qCO, Sesabamisad, tyviisa da 
naxSirJangis minarevebis gasaSualoebuli koncentra-
ciebia qalaqis sahaero auzSi.  

    garda zemoaRniSnulisa, mocemuli formulis dax-
marebiT, pirvel miaxloebaSi, praqtikuli Tvalsazri-
siT damakmayofilebeli sizustiT, sakvlev qalaqSi na-
xSirJangis koncentraciebis monacemebiT, tyviis mikro-
minarevebis koncentraciebis saSualo mniSvnelobis ga- 
angariSeba aris SesaZlebeli.  
    ganxiluli kavSirebis gamoyeneba, atmosferuli 
haeris miwispira fenis tyviis minarevebiT dabinZure-
bis Sesaxeb, praqtikaSi misaRebi sizustiT, saWiro in-
formaciis miRebas uwyobs xels.                          
                    
     6.5. ekologiuri prognozi da prognozireba 
    kacobrioba uZvelesi droidan momavlis gagebas 
eswrafvoda. egviptes qurumebi, Zveli saberZneTis da 
romis misnebi, Suasaukunis mkiTxavebi da astrologe-
bi, pirveli mecnier - prognozistebi - socialur uto-
pistebidan, amindis prognozis mcdelobiT dakavebul, 
sabunebismetyvelo mecnierebaTa mimdevrebamde, mecnie-
ruli winaswarmetyvelebis damfuZneblebi, Tanamedro-
ve mecnierebi - daaxloebiT aseTia prognozis an prog- 
nozirebis saxelis matarebeli codnis farTo sferos 
gavlili gza. 
    prognozisa da prognozirebis Tanamedrove cnebebi 
da principebi moicaven: 
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    prognozi - raime mdgomareobis an momavalSi raime 
movlenis gamomJRavnebis Sesaxeb yovelnair konkretul 
winaswarmetyvelebas an albaTobiTi msjelobas;  
    ekologiuri prognozi - lokalur, regionul da 
globalur masStabebSi bunebrivi sistemebis cvlile-
bebis winaswarmetyvelebas;     
    prognozireba - obieqtisTvis damaxasiaTebeli gare 
da Sida urTierTobebis retrospeqtiuli analizisa 
da, aseve, gansaxilveli movlenis an procesis fargle-
bSi savaraudo cvlilebebis safuZvelze, garkveuli 
sizustiT maTi momavali ganviTarebis Sesaxeb daskvnis 
gamotanis azrovnebis meTodebis erTobliobas; 
    ekologiuri prognozireba - bunebrivi procesebiT 
da adamianis zemoqmedebiT  ganpirobebuli, bunebrivi 
sistemebis SesaZlo mdgomareobis winaswarmetyvelebas. 
    prognozis mTavari mizania:  

-  adamianis pirdapir an irib zemoqmedebaze buneb-
rivi garemos savaraudo reaqciis Sefaseba;  

- bunebrivi garemos mosalodneli mdgomareobis 
gaTvaliswinebiT, bunebrivi resursebis momavali 
racionaluri moxmarebis amocanebis amoxsna. 

    Tanamedrove ekologiuri prognozebi unda srul-
debodes zogadsakacobrio Rirebulebebis gaTvaliswi-
nebiT, romelTa Soris umTavresia adamiani, misi janm-
rTeloba, bunebrivi garemos xarisxi, adamianis sacxo-
vrebeli saxlis planeta dedamiwis SenarCuneba.  
    prognozebi drois, saprognozo movlenebis masSta-
bebis da Sinaarsis mixedviT SeiZleba daiyos (nax.6.6).   

droSi winswrebis upiratesobis mixedviT, ganisaz-
Rvreba Semdegi tipis ekoogiuri prognozebi: zemokle-
vadiani (erTi wliT), moklevadiani (3-5 wlamde), saSua-
lovadiani (10-15 wlamde), grZelvadiani (ramdenime aTe-
uli wlis winswrebiT), zegrZelvadiani (aTaswleule-
bis da ufro meti vadis winswrebiT). 

rogorc vxedavT, saprognozo vadebi mniSvnelov-
nad gansxvavdebian. magaliTad, 100-120 wlis eqspluata-
tciis vadaze gaTvlili msxvili samrewvelo obieqtis 
proeqtis Sedgenisas, aucilebelia vicodeT 2100 - 2200 
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wlebisTvis am obieqtis zemoqmedebis Sedegad, buneb-
rivi garemos rogori cvlilebebia mosalodneli. am 
SemTxvevaSi marTebulia gamoTqma: “momavali imarTeba 
awmyodan”. magram, cxadia, rom riT ufro grZelvadia-
nia prognozi - miT ufro dabalia misi sizuste. 

 
           nax. 6.6. ekologiuri prognozis saxeobebi 
                            

    saprognozo movleTa masStabebis mixedviT progno-
zebi oTx jgufad daiyofian:  - globaluri (maT aseve 
fiziko-geografiuls uwodeben), regionaluri (msof-
lios ramodenime qveynis SigniT), nacionaluri (Sida-
saxelmwifoebrivi), lokaluri (mxare, administraciu-
li raioni, daculi teritoria da a.S.).   
    riT ufro msxvilia regioni, miT ufro maRali iq-
neba ekologiuri prognozirebis Secdomis fasi. 
    lokalur doneze, mxatvrulad rom vTqvaT, “gate-
xili qoTnis pirobebSi” resursebi SeiZleba mezoble-
bTan visesxoT. nacionalur doneze megobar qveynebs 
SeuZliaT daxmarebis gaweva.  
    saharis samxreTiT mdebare, sahelis zonaSi me-XX-e 
saukunis 70-ani wlebis umZimesi gvalvebis tipis regi-
onalur ekologir katastrofebs, miuxedavad saerTa-
Soriso daxmarebebisa, aRuricxavi ubedureba moaqvT.    
    sahelis tragedia jer kidev me-XX-e saukunis 40-an 
wlebSi iyo nawinaswarmetyvelebi, magram gakeTebil 
ekologiur gafrTxilebas ar mieniWa jerovani mniSv-
neloba. amis Sedegad TiTqmis yvela or wlamde asakis 

prognozis 
saxeobebi 

drois 
mixedviT 

saprognozo 
movlenebis 
masStabebis 
mixedviT 

Sinaarsis 
mixedviT 
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bavSvi daiRupa da pirutyvis 80% - mde daeca, xolo   
adamianuri msverplis raodenobam, zogierTi monaceme- 
biT, 2 milions miaRwia. 
    magram globaluri ekologiuri prognozebis igno-
rirebas SeuZlia miyvana iseT seriozul SedegebTan, 
romelTa miReba dauSvebelia da unda iqnen acilebu-
li. sxva gza ar arsebobs. magaliTad, afrikisa da sam-
xreT amerikis teniani ekvatoruli tyeebis aCexviT, 
adamiani mTlianad dedamiwis atmosferos mdgomareo-
baze axdens zemoqmedebas: - mcirdeba Jangbadis Semcve-
loba, naxSirorJangis airis raodenoba ki, matulibs.   
    cnobili mecnier - klimatologebis azriT, ZiriTa-
dad energetikasTan da teqnogenuri naxSirorJangis 
gamoyofasTan dakavSirebuli, atmosferos anTropoge-
nuri dabinZureba, globaluri daTbobiT gvemuqreba -  
10 wlis ganmavlobaSi 0.8 - 1°C daTbobis siCqariT, ro-
goric planetas jer arasdros ganucdia.  
    mxolod klimatis momavali daTbobis globaluri 
prognozis safuZvelze aris SesaZlebeli vivaraudoT, 
Tu rogor aisaxeba daTbobis procesebi Cveni planet-
is konkretul regionebSi. 

Sinaarsis mixedviT prognozebi mecnierebaTa konk-
retul mimarTulebebs miekuTvnebian: geologiuri, me- 
teorologiuri da sx.  
    prognozis yvela meTodi SeiZleba gaerTiandes or 
jgufad: - logikuri da formalizebuli (nax.6.7)..                                 

                                                  
                          nax, 6.7. prognozirebis meTodebi     

prognozirebis      
    meTodebi 

 

 

 

logikuri 
1. induqcia;  
2. deduqcia; 
3. analogia; 
4. eqspertTa Sefasebebi 
 

 

 

formalizebuli 
1. statistikuri; 
2.eqstrapolacia; 
3. modelireba 
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    imis gamo, rom ekologiaSi, kerZod bunebaTsargeb-
lobis ekonomikaSi, umetes SemTxvevaSi saqme gvaqvs bu-
nebrivisa da socialur-ekonomikuri xasiaTis rTul 
damokidebulebebTan, umetesad iyeneben logikur meTo-
debs, romlebic obieqtTa Soris kavSirebs amyareben.   
    logikurs miakuTvneben: induqciis, deduqciis, eqs-
pertTa Sefasebebis da analogebis meTodebs.   
    induqciis meTodiT sagnebisa da movlenebis mize-
zobriv kavSirebs adgenen. 
    induqciuri meTodiT kvlevas, Cveulebriv, faqtob-
rivi monacemebis SegrovebiT iwyeben, obieqtebs Soris 
msgavsebisa da gansxvavebebis Taviseburebebi vlindeba 
da ganzogadebis pirveli mcdeloba xdeba. ase, magali-
Tad, amondis prognozis dasamuSaveblad aucilebelia 
Sesabamisi dakvirvebebisa da gazomvebis Catereba, ris 
Semdeg mTeli dRis amindis Sesaxeb daskvnebis gakeTe-
ba aris SesaZlebeli.    
    deduqciuri meTodis gamoyenebis procesSi, piriq-
iT, zogadidan kerZo SemTxvevisken midian, anu zogadi 
debulebebis codnaze dayrdnobiT sabolood kerZo  
daskvnebs akeTeben. es meTodi prognozirebis kvleveb-
is strategiis dadgenas xels uwyobs.  
    induqciuri da deduqciuri meTodebi erTmaneTTan 
mWidrod arian dakavSirebuli.  
    saprognozo obieqtis Sesaxeb sarwmuno informaci-
is ararsebobisa da, Tu is maTematikur analizs ar eq-
vemdebareba, am SemTxvevaSi eqspertTa Sefasebis meT-
ods iyeneben. misi ZiriTadi arsi, problemis Sefasebis 
mizniT mowveul, kvalificiuri specialisteqspertTa 
mosazrebebis safuZvelze gakeTebul momavlis gansaz-
RvraSi mdgomareobs.   
    arsebobs individualuri da koleqtiuri eqsperti-
za. eqspertuli Sefasebebis meTodiT prognozirebis-
Tvis mkvlevarebi statistikur, kartografiul da sxva 
masalas iyeneben. 
    analogebis meTodi gamomdinareobs iqidan, rom er-
Ti procesis ganviTarebis kanonzomierebebi, garkveuli 
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SesworebebiT, SeiZleba iqnes gadatanili meore proce-
sze, romlisTvisac prognozis Sedgenaa saWiro.  
    yvelaze xSirad analogebis meTods lokakaluri 
prognozebis damuSavebis procesSi iyeneben. ase maga-
liTad, mimdebare bunebriv garemoze momavali wyalsa-
cavis gavlenis prognozirebis procesSi, msgavs piro-
bebSi myof, arsebuli wyalsacavis monacemebis sargeb-
loba aris miRebuli. 
    formalizebuli meTodebi statistikur, eqstrapo-
laciis, modelirebis da a.S. meTodebze daiyofian. 
    statistikuri meTodi raodenobriv maCveneblebs 
efuZneba, romlebic momavalSi procesis ganviTarebis 
tempis Sesaxeb daskvnis gakeTebis saSualebas iZlevian 
(cxr.6.5). 
                                                                                
  cxrili 6.5. aSS-s teritoriis gamoyenebis dinamika 
bunebrivi resur-
sebi, mln. ha 

                 wlebi 
1977 1990 2000 2010 2020 2030 

tyeebi da tyis    
miwebi 

298.5 296.5 294.8 293.2 291.6 290.8 

saZovrebi 332.1 327.2 322.4 317.9 314.3 308.7 
sxva miwebi 282.3 288.0 293.2 298.5 303.3 308.2 
wylis zedapiri 43.3 44.6 45.6 46.6 47.0 47.8 

    
    eqstrapolaciis meTodi, garkveuli teritoriis an 
procesis ganviTarebis Camoyalibebuli xasiaTis, moma-
val droSi gadatanas warmoadgens. ase magaliTad, Tu 
cnobilia, rom wyalsacavis Seqmnisas araRrma miwisq-
veSa wylebis arsebobis pirobebSi am monakveTze dat-
borva da daWaobeba daiwyo, SeiZleba vivaraudoT, rom 
SemdgomSi es procesebi aq gagrZeldeba da sabolood 
Waobis Camoyalibebas gamoiwvevs.    
 
   6.5.1. bunebrivi procesebis modelireba ekolo-   
         giuri problemebis gadaWris saqmeSi  
    ekologiis mier Sesaswavli zeorganizmuri siste-
mebi (mosaxleoba, biocenozi, ekosistemebi, biosfero) 
Zalian rTulia. maTSi urTierTkavSirebis didi raode-
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noba warmoiqmneba, romelTa Zala, simtkice da xasiaTi 
ganuwyvetliv icvleba.   
    erTi da igive gare efeqtebi xSirad gansxvavebul, 
da zogjer sapirispiro Sedegebs iwveven. es damokide-
bulia imaze, Tu ra mdgomareobaSi imyofeboda sistema 
zemoqmedebis periodSi. konkretuli faqtorebis moqme-
debaze sistemis sapasuxo reaqciis winaswarmetyveleba 
SesaZlebelia mxolod masSi arsebuli raodenobrivi 
urTierTkavSirebisa da kanonzomierebis rTuli anali-
zis Sedegad. 
    zemoaRniSnulis gamo ekologiaSi farTod aris 
gavrcelebuli modelireba, gansakuTrebiT bunebrivi 
movlenebis Seswavlisa da prognozirebis procesebSi.    
    termins “modeli” aqvs ramdenime semantikuri mniS-
vneloba: 
   - 1. realuri obieqtis, movlenis an procesis fizi-
kuri (nivTobriv-naturaluri) an niSnobrivi (maTemati-
kuri, logikuri) msgavseba (Cveulebrivad gamartivebu-
li);  
   - 2. realuri obieqtis msgavsi Semcirebuli nimuSi - 
maketi;  
   - 3. bunebaSi da sazogadoebaSi romelime movlenis 
an procesis sqema, gamosaxuleba an aRwera.  
    ekologiaSi xSirad modelis qveS igulisxmeba ma-
terialuri an gonebaSi warmodgenili obieqti, rome-
lic kvlevis procesSi cvlis originals da misi uSu-
alo Seswavla obieqt-originalis Sesaxeb axal cod-
nas matebs.  
    modeli, rogorc wesi, amartivebs sinamdviles da, 
amave dros, mecnierisTvis saintereso elementebsa da 
kavSirebs gansakuTrebiT mkafiod aCens. 
    modelireba – rTuli obieqtebis, movlenebisa da  
procesebis gamartivebuli imitaciis gziT kvlevis me-
Todia (naturuli, maTematikuri, logikuri). igi obi-
eqt-analogTan msgavsebis Teoriaze aris dafuZnebuli. 
    modelebissadmi wayenebuli moTxovnebi: 
    nebismieri modelisadmi mTavari moTxovnebi aris -  
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samodelo saganTan misi msgavseba da Semdegi Tvisebe-
bis arseboba:  

- modeli - obieqtis msgavsi gadidebul (biologi-
uri ujredi) an Semcirebul (globusi) nimuSs 
unda warmoadgendes;   

- models SeuZlia swrafad mimdinare procesebi  
Seanelos an aaCqaros neli procesebi;    

- modeli realur procesebs amartivebs, rac sa-
Sualebas iZleva obieqtis ZiriTad arss miepy-
ros yuradReba.   

    modelebis saxeoba.  
    modelebs or jgufad yofen: materialuri (sagnob-
rivi) da idealuri (gonebrivi), nax.6.8.  
 

 
 

       nax. 6.8. modelebis saxeoba 
 

    materialuri modelebidan bunebrivi garemos marT-
vis saqmianobaSi fizikuri modelebi SedarebiT far-
Todaa gavrcelebuli. magaliTad, msxvili proeqtebis 
Sedgenisas, rogoric aris hidroeleqtrosadgurebis 
mSenebloba, romelic bunebrivi garemos cvlilebebTan 
aris dakavSirebuli.  
    dasawyisSi mowyobilobebis da nagebobebis Semci-
rebuli modelebi Sendeba, romlebzec winaswar dap-
rogramirebuli zemoqmedebebisas mimdinare procesebs 
ikvleven.                                                                    

modelebi 

materialuri 

fizikuri 

idealuri 
1. maTematikuri; 
2. grafikuli; 
3. kibernetikuli; 
4. imitaciuri 
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    me 20-e saukunis meore naxevarSi ekologiaSi mode-
lebis saxeobaTa Soris sul ufro did mniSvnelobas 
idealuri modelebi iZenen, maT Soris: - maTematikuri, 
kibernetikuli, imitaciuri, grafikuli modelebi.  
    maTematikuri modelirebis arsi imaSia, rom maTema-
tikuri simboloebis daxmarebiT sakvlevi sistemis ab-
straqtuli, gamartivebuli msgavseba gamoisaxeba. Sem-
deg, calkeuli parametrebis mniSvnelobebis cvlile-
biT ikvleven, Tu rogor moiqceva es xelovnuri sist-
ema, anu rogor Seicvleba saboloo Sedegi. 
    eleqtronuli mowyobilobebis saSialebebiT Sed-
genil maTematikur modelebs, kibernetikuls uwodeben.  
    kvlevebs, romlebSic eleqtronuli saSualebebi 
TviTon modelis Seqmnis procesSi da modeluri eqspe-
rimentebis SesrulebaSi mniSvnelovan rols asrule-
ben - imitaciuri modelirebis, xolo Sesabamis mode-
lebma - imitaciuris saxeli daimkvidres.      
    grafikuli modelebi blok-sqemebs warmoadgenen,  
an cxrili-grafikis saxiT procesebs Soris urTierT-
damokidebulebis xasiaTs xsnian. grafikuli modeli 
rTuli eko-geosistemebis konstruirebis SesaZleblo-
bas qmnis.  
    sakvlevi teritoriis moculobis mixedviT mode-
lebi SeiZleba daiyos: lokalur, regionul da globa-
lurze.  
    rTuli bunebrivi procesebis maTematikuri mode-
lebis agebisas Semdeg etapebs gamoyofen:  

1. unda iqnes -gulmodgined Seswavlili realuri 
movlenebi, romelTa modelebis Seqmnaa dagegmi-
li; gamovlenili mTavari komponentebi da dadge-
nili kanonebi, romlebic maT Soris urTierTo-
bis bunebas gansazRvraven; sakvlevi bunebrivi mo-
vlenis maTematikuri modelis Seqmnamde, unda Se-
muSavdes misi msvlelobis hipoTeza;    

2. muSavdeba maTematikuri Teoria, romelic sakvle-
vi procesebis saWiro sizustiT aRweris saSua-
lebas iZleva. mis safuZvelze abstraqtuli ur-
TierTqmedebis saxis modeli dgindeba. Camoyali-
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bebuli kanonebi zust maTematikur formas unda 
Seicavdes. bunebrivi movlenis modeli formuli-
rebuli hipoTezis mkacr maTematikur gamosaxu-
lebas unda warmoadgendes;  

3. modelis Semowmeba - modelis safuZvelze gaanga-
riSebebis Sesruleba da Sedegebis sinamdviles-
Tan Sepirispireba. amasTan Camoyalibebuli hipo-
Tezis siswore mowmdeba. monacemebis mniSvnelo-
vani gansxvavebisas models uaryofen, an is Semd-
gom gaumjobesebas eqvemdebareba. Tanmxvedri Se-
degebis arsebobisas, maTSi sxvadasxva sawyisi pa-
rametrebis Seyvanis Semdeg, modelebs prognozis-
Tvis iyeneben. 

    bunebis marTvis mecnieruli safuZvelis saxiT ge-
osistemuri (geografiuli sistemis) modeli gamoiyene-
ba. es modeli bunebis marTvis saqmianobaSi prognozi-
rebisTvis da, agreTve, garemosdacviTi menejmentis mi-
zniT, mis erT komponentze zemoqmedebiT - meoresgan 
dadebiTi efeqtis misaRwevad gamoiyeneba.  

    bunebrivi geosistema, saerTod, rogorc SedarebiT 
martivi geografiuli modeli - TviTregulirebadi si-
stema ganixileba. mis mTlianobas xels uwyobs buneb-
rivi komponentebis urTierTkavSirebis arseboba. ufro 
rTul modelebSi axali elementis saxiT adamiani (sa-
zogadoeba) SemoyavT.  
    adamians bunebriv sistemasTan ara marto Seguebis 
unari Seswevs, aramed misi gardaqmnac SeuZlia. aseTi 
modelebis gamoyeneba tipiuria “adamiani-garemo”-s tip-
is sistemis Seswavlis procesSi. am modelebis gamoye-
nebiT adamianis garemosTan urTierTobis mTeli jaW-

vis - zemoqmedeba bunebriv kompleqsze  kompleqsis 

cvlileba adamianis saqmianobaze bunebis cvlilebis 

efeqti saqmianobis cvlileba  bunebaze misi zemoq-
medebis cvlileba da a.S., ganxilva aris SesaZlebeli. 
    Bunebriv - teqnikur sistemebSi teqnosfero da bu-
neba erTi sistemis elementebis saxiT arian warmodge-
nili.  
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    midgomas, romelSic buneba da teqnosfero ganixi-
leba rogorc erTi sistemis elementebi, udavod, SeuZ-
lia gaaRrmavos urTierTqmedebis meqanizmis gageba, ga-
moavlinos bunebaze teqnosferos zemoqmedebis Sedege-
bi. aq warmodgena geosistemaze, rogorc TviTmarTvad 
sistemaze, SedarebiT swrafad icvleba marTul siste-
mad mis aRqmaze.  
    geosistemas, romelic Tavisi elementebis saxiT 
mosaxleobasa da, gadawyvetilebebis mimReb da makon-
trolirebel, marTvis sistemas Seicavs, integraluri 
ewodeba.  
    racionaluri xasiaTis menejmentisaTvis es Zalian 
mniSvnelovania, radgan geosistemis mTlianobis Senar-
Cunebis mizniT RonisZiebaTa sistemis SemuSavebis amo-
cana dgeba.  
 
      6.6. mTiani regionis eko-meteorologiuri    
                    aspeqtebi                                             
    msxvili samrewvelo qalaqebis atmosferul haerSi 
minarevebis ganawileba da gadatana Sor manZilze at-
mosferos miwispira da sasazRvro fenis mdgomareobis          
damaxasiaTebel meteorologiur parametrTa kompleqs-
Tan aris mWidro kavSirSi.                     
    am parametrebis Seswavla da Sefaseba haerSi mavne 
nivTierebaTa dagrovebisa an gafantvis pirobebis Sesa-
xeb rigi daskvnebis gakeTebis SesaZleblobas qmnis.  
    amasTan, Seiswavleba miwispira haeris dabinZurebis 
damokidebuleba: qaris siCqaresa da mimarTulebaze de-
damiwidan sxvadasxva simaRleebze - 2km-mde, miwispira 
haeris 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 
kritikul mniSvnelobaTa gamovlenis saSualebas iZle-
va. am ukanaskneliT ki, atmosferul haerSi mavne nivTi-
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erebaTa dagrovebisa da gafantvis vertikaluri Serev-
isa da horizontaluri gadatanis pirobebi xasiaTdeba. 
    cxadia, rom sakvlev qalaqSi atmosferos dabinZu-
rebis xelSemwyob meteorlogiur pirobaTa SedarebiT 
didi xangrZlivoba da xSiri ganmeorebadoba, ufro ma-
Rali xarisxis sahaero auzis dabinZurebas iwvevs, vid-
re sxva, iseTi qalaqis sahaero auzisa, sadac igive ra-
odenobis gamonabolqvebTa pirobebSi, aRniSnul meteo-
pirobaTa ufro mcire mniSvnelobebi daikvirveba.                    
    zemoaRniSnulidan gamomdinare, TiToeuli samrew-
velo qalaqisaTvis aseTi meteorologiuri pirobebis 
gamovlena da dazusteba mniSvnelovan amocanas warmo-
adgens, romelsac maRali mecnieruli da praqtikuli 
Rirebuleba gaaCnia.     
    amis gamo ar sustdeba mecnierTa yuradReba gansa-
xilveli problemis mimarT da igi sul ufro farTo 
xasiaTs Rebulobs. 
    miuxedavad imisa, rom atmosferos dabinZurebis ma-
tebis xelSemwyobi meteorologiuri pirobebi (saSiSi 
meteopirobebi) mezomasStabSi TiTqmis erTgvarovania, 
isini sxvadasxva samrewvelo raionsa da qalaqSi Sei-
Zleba mniSvnelovnad gansxvavdebodnen.Aamrigad, atmos-
feros dabinZurebis sididesa da meteoparametrebs So-
ris kavSirebis dadgenisadmi miZRvnil kvlevebSi auci-
lebeli aRmoCnda haeris cirkulaciis pirobebisa da 
sakvlevi raionis fizikur -geografiul Tavisebureba-
Ta gaTvaliswineba. amasTan, agreTve, mniSvnelovani 
aRmoCnda sxva qalaqebidan, samrewvelo raionebidan da 
qveynebidanac ki, atmosferoSi mavne nivTierebaTa gamo-
nabolqvebis SesaZlo gadatanisa da maTi maqsimaluri 
koncentraciebis warmoqmnis pirobebis xelSemwyobi,  
zogierTi saSiSi qarebis arsebobis gaTvaliswineba.  
aRniSnuli qarebis siZliere da mimarTuleba damoki-
debulia gamonabolqvTa wyaroebis tipze da qalaqis 
sacxovrebeli masivebis mimarT maT ganlagebaze. 
    gansaxilveli sakiTxis kvlevisas saqarTvelos pi-
robebSi unda aRvniSnoT, rom, rogorc cnobilia, qvey-
nis fizikur-geografiuli Taviseburebani, misi rTuli,  
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Zlier daserili reliefi mniSvnelovnad gardaqmnian 
atmosferos zogadi cirkulaciis maxasiaTeblebs. amis 
gamo aq rigi, erTmaneTisagan mkveTrad gansxvavebuli 
klimaturi raionebi gamoiyofa. eWvs ar iwvevs, rom es 
garemoeba mniSvnelovan gavlenas axdens atmosferul 
haerSi minarev nivTierebaTa dagrovebis xelSemwyob 
meteorologiuri pirobebis xasiaTze da maT ganawile-
baze sakvlevi regionis sivrceSi.  
    amasTan, didi mniSvneloba aqvs, agreTve, samrewve-
lo obieqtebis teritoriuli ganawilebis xasiaTsac.      
    ukanasknel sakiTxTan dakavSirebiT, dadgenilia,  
rom atmosferos ZiriTadi damabinZurebeli wyaroebis 
ganlagebis principisa da minarevTa koncentraciebis 
velebis ganawilebis mixedviT, saqarTvelos samrewve-
lo qalaqebi or jgufad daiyofian:  
- 1. qalaqebi, romlebSic samrewvelo sawarmoebi, Zi-

riTadad, maT erT nawilSia ganlagebuli (zesta-
foni, rusTavi);  

- 2. qalaqebi - atmosferoSi minarevTa gafantvis xe-
lSemwyobi meteorologiuri faqtorebis gauTva-
liswineblad, maT mTel teritoriaze mimofantu-
li samrewvelo obieqtebiT (Tbilisi, quTaisi, ba-
Tumi).  

    pirveli tipis qalaqebSi, samrewvelo gamonabolqv-
Ta gadatanis gabatonebuli mimarTulebis mixedviT,  
dabinZurebas, umTavresad, mxolod calkeuli raionebi  
ganicdian. amis gamo, maT sacxovrebel masivebSi haeris 
maRali donis dabinZurebis ganmeoradoba arc Tu ise 
xSiria.  
    meore tipis qalaqebSi ki, samrewvelo obieqtebis 
ugegmo  ganlageba maT mTel teritoriaze dabinZure-
buli haeris saerTo fonis Seqmnas ganapirobebs. aseT 
SemTxvevaSi, haeris masebis gadatanisas TiTqmis nebis-
mieri mimarTulebiT, isini rigi gamonabolqvTa wyaros 
gavlenis qveS imyofebian. amis gamo, aq mcxovrebni at- 
mosferos minarevTa maRali koncentraciebis zemoqme-
debas SedarebiT ufro xSirad ganicdian.  
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    cnobilia, rom qalaqis teritoria rTul obieqts 
warmoadgens da mis sahaero auzSi minarevTa sivrcul-
droiTi ganawilebis Sesaswavlad aucilebelia sxvada-     
sxvagvari mravalricxovani masalis floba. 
    saqarTvelos pirobebSi aRniSnuli sakiTxis gadaw-
yveta kidev ufro rTuldeba imiTac, rom aq qalaqebi, 
ZiriTadad, Zlier daseril mdinareTa xeobebSi arian 
ganlagebulni. am qalaqebis garemomcveli mTebis fer-
dobebs sxvadasxva orientacia da simaRlis maCveneble-
bi gaaCniaT, rac TiToeul maTganSi Tavisebur gavle- 
nas axdens minarevTa koncentraciebis velis formire-
baze. magaliTad, Tbilisis centraluri nawili, sami 
mxridan mTebiT Semofarglul, farTo qvabulSi mdeba-
reobs, rac mniSvnelovnad 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, weliwadis 
civ periodSi, Ramisa da dilis saaTebSi aRniSnebian. 
amis Sedegad qalaqis centraluri nawili haeris maRa-
li dabinZurebiT xasiaTdeba.    
   amrigad, miRebuli Sedegebi mkafiod metyveleben im-
aze, rom samrewvelo raionebis sahaero auzSi atmos- 
feros minarevebis sivrcul-droiTi ganawileba mWid-
rodaa dakavSirebuli meteorologiuri elementebis 
cvalebadobaze haeris miwispira fenaSi. 
    atmosferos dabinZurebis monitoringis erT-erT  
mniSvnelovan amocanas, meteorologiur faqtorebze 
damokidebulebiT, atmosferos minarevTa Sor manZil-     
ze gadatanis Seswavla warmoadgens. amasTan dakavSire-
biT ganixileba am sakiTxis sami aspeqti, maT Soris:  

1. minarevTa gadatana lokalur masStabebSi, rome-
lic iTvaliswinebs maT gadatanas samrewvelo 
raionis sazRvrebSi;  

2. regionuli gadatana - erTi regionis fargleb-
Si, aseul kilometrebze minarevTa gadatana;  
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3. makromasStaburi, transsasazRvro gadatana, ro-
melic saxelmwifoebisa da kontinentebis masS-
tabebSi iTvaliswinebs minarevTa gadatanas. 

    amasTan, aRsaniSnavia, rom atmosferos regionalu-
ri dabinZurebis procesebi lokalur aspeqtebsac Sei-
caven.  
    msxvili samrewvelo sawarmoTa gamonabolqvebis 
wyaroebidan sxvadasxva manZilze, meteorologiur faq-
torebze damokidebulebiT, mtvris minarevTa koncent-
raciebis ganawilebis Seswavlam gamoavlina, rom sus-
ti qarebis pirobebSi (siCqareebiT 1-3 m/wm-mde), am mina-
revis maqsimaluri koncentraciebi maTi wyarodan 0.5km 
manZilze aRiniSneba. qaris siZlieris matebasTan 3-5 
m/wm intervalebSi, gansaxilveli minarevis koncentra-
ciebis maqsimaluri sidideebi SedarebiT ufro Sor 
manZilebze – 2.5km-is daSorebiT - daikvirveba. amasTan, 
aRsaniSnavia, rom miRebul Sedegebs sakmaod mniSvne-
lovani praqtikuli Rirebuleba gaaCnia, vinaidan maTi 
gamoyeneba samrewvelo sawarmoTa sanitaruli damcavi 
zonebis dadgenis sakiTxebis damuSavebas xels uwyobs.             
              
   6.6.1. atmosferos dabinZurebis prognozi mTiani    
          regionis anTropogenuri zemoqmedebis     
                       raionebSi 
    atmosferuli haeris dabinZurebis Tavidan asaci-
leblad, radikaluri zomebis SemuSavebasTan erTad, 
rac iTvaliswinebs rogorc unarCeno warmoebis Seqm-
nas da danergvas, ise sufTa saxis sawvavis gamoyene-
bas, mniSvnelovani roli atmosferos dabinZurebis 
prognozirebas eniWeba. amasTan, haeris dabinZurebis 
maRali donis warmoqmnis xelSemwyobi meteorologi-
uri pirobebisa da mavne nivTierebaTa sivrcul-dro-
iTi ganawilebis kanonzomierebis dadgena xdeba. 
    drouli da praqtikuli TvalsazrisiT sakmaod  
zusti prognozi, araxelsayreli meteorologiuri pi-
robebis dros, samrewvelo sawarmos mier haerSi gamo-         
nabolqvTa raodenobis Sesamcirebel RonisZiebaTa ga-
tarebis saSualebas iZleva.    
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    me-XX-e saukunis 70-ian wlebSi warmatebiT inerge-
boda, qarTvel mecnierTa monawileobiT, SemuSavebuli 
atmosferos dabinZurebis prognozis meTodi. is atmos-
feros dabinZurebasa da meteorologiur elementebze 
standartuli dakvirvebaTa masalis statistikuri da-
muSavebis safuZvelze, korelaciuri kavSirebis dadge-
nis gziT aris Sesrulebuli. amasTan, miRebulia, rom 
gamonabolqvTa raodenoba da maTi wyaroebis ganlage-
ba sakvlev raionSi ucvleli rCeba, rac  mocemuli 
prognozis SedarebiT mcire vadebSi (daaxloebiT 3-5 
weli) gamoyenebas ganapirobebs. 
    cxadia, rom samrewvelo sawarmos muSaobis inten-
siobis an misi teqnologiuri procesebis mniSvnelova-
ni cvlilebebisa da avtotransportis ricxvis SesamC-
nev zrdasTan erTad, zemoaRniSnuli damokidebuleba 
gansaxilvel cvladebs Soris xelaxal gamokvlevebs 
moiTxovs.  
    aseTi saxis kvlevebi mravlobiTi wrfivi regresi-
is, gamosaxulebis garCevisa da Tanmimdevruli grafi-
kuli regresiis meTodebis gamoyenebaze aris dafuZne-
buli. 
    saanalizo monacemTa statistikuri damuSavebis me-
Todis SerCevisas unda gvaxsovdes, rom atmosferoSi 
mavne nivTierebaTa koncentraciebsa da meteorologi-
ur parametrebs Soris damokidebuleba, ZiriTadad, at-
arebs arawrfiv xasiaTs. amitom gansaxilvel kvleveb-
Si wrfivi regresiis meTodis gamoyenebas, xSirad, mni-
Svnelovan cdomilebasTan mivyevarT da Tanmimdevruli 
grafikuli regresiis meTodis gamoyeneba ufro mizan-
Sewonilad gvesaxeba. 
    aRniSnuli meTodebis Semowmebam TbilisSi atmos-
feruli haeris dabinZurebis prognozebis SemuSavebi-
sas gviCvena, rom Tanmimdevruli grafikuli regresiis  
meTodis gamarTleba 90% udris, xolo gamosaxulebis 
garCevis meTodisa ki, saSualod, daaxloebiT 80% Sea-
dgens. 
    amaTgan ukeTesi gamarTlebis mqone meTodis gamo-
yenebiT, 1975 wels, pirvelad saqarTveloSi, iqna Semu-
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Savebuli da operatiul praqtikaSi danergili Tbili-
sis atmosferuli haeris ZiriTadi minarevebiT dabin-
Zurebis prognozi.  
    am kvlevaSi prediqtantad, mTeli qalaqisaTvis ga-
angariSebuli, haeris dabinZurebis maCvenebelia miRe-
buli. igi warmoadgens qalaqis punqtebze, calkeuli 
minarevis mocemuli dRis dakvirvebaTa vadebze gasaSu- 
aloebul koncentracias, sezonuri an wliuri svlis 
gavlenis gamosaricxavad, normirebuls sakvlevi mina-
revis saSualo sezonur an wliur koncentraciaze. 
    aRniSnuli maCveneblis gaangariSeba Semdegi for-
mulis daxmarebiT sruldeba: 
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    sadac qi - i-ur dakvirvebis punqtze sakvlevi minare-
vis mTeli dRis saSualo koncentracia aris, qis - am 
puntze minarevis saSualo sezonuri an saSualo wli-
uri koncentracia, xolo n -punqtebis ricxvia qalaqSi. 
    rogorc gamokvlevebma gamoavlina, aRniSnuli sax-
is integraluri maxasiaTeblebi gacilebiT naklebad 
ganicdian SemTxveviT cvalebadobas, vidre atmosfe-
ros dabinZurebaze dakvirvebaTa calkeuli monacemebi. 
amasTan, isini sakmaod srulad asaxaven gamonabolqvTa 
ZiriTadi wyaroebis wvlils atmosferos dabinZureba-
Si da metad mniSvnelovani meteorologiuri faqtore-
biT ganisazRvrebian. am integraluri maxasiaTeblebis 
misaRebad sivrcul-droiTi gasaSualoebis gamoyeneba, 
garkveulwilad, SemTxveviTi procesebis filtraciis 
eqvivalenturi aRmoCnda.  
    gansaxilveli kvlevis procesSi qalaqis haeris da-
binZurebis sami done iqna SerCeuli, maT Soris:  - maRa-
li – qn ≥1,3; saSualo - 1,3 > qn ≥ 0,8; dabali – qn < 0,8. 
    nax.6.9-ze mocemulia, ZiriTadi minarevebisaTvis ga- 
angariSebuli, Tbilisis atmosferuli haeris sxvada- 
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sxva donis dabinZurebis maCveneblis saSualo wliuri 
sidideebis ganmeorebadoba, procentebSi. 
 
 
 
 
         
 
 
 
 
 
 
 
   
    nax.6.9. sxvadasxva donis qn maCveneblis saSualo    
     wliuri sididis ganmeorebadobis ganawileba 
     
       naxazidan Cans, rom sakvlev qalaqSi haeris 
dabinZurebis maRali mniSvnelobebi mtvris minareviT, 
airovan minarevebTan SedarebiT, 2-4 jer ufro xSirad 
daikvirveba da, daaxloebiT, TiTqmis 25% Seadgens. 
    airovani nivTierebaTa koncentraciebis saSualo 
donis sidideebi, daaxloebiT, 85% Seadgenen. maTi eqs-
tremaluri mniSvnelobebi ki, romlebic saSualo don-
is mimarT, praqtikulad, simetriulad arian ganawile-
buli, saSualod 8% utoldebian.   
    aRniSnul integralur maCvenebelTa da rig meteo-
rologiur parametrs Soris statistikuri analizis  
meTodebis gamoyenebis saSualebiT korelaciuri kavSi-
rebi dgindeba.    
    winaswari analizis Sedegad, prediqtorebad miCne-
ulia: 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 saprognozo qN-is sididis wina dRis qN-1-is mniSvne-
loba.  
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    ganxiluli meToduri midgoma sakvlev nivTiereba-
Ta mier haeris dabinZurebis sxvadasxva donis progno-
zisTvis gankuTvnili grafikebis miRebis saSualebas 
iZleva.  
    magaliTis saxiT, 6.10 da 6.11 naxazebze, mocemulia, 
weliwadis civsa da Tbil periodebSi, Sesabamisad, na-
xSirJangis minareviT atmosferuli haeris dabinZureb-
is maCvenebelTa sidideebis damokidebuleba wyvil-
wyvilad gaerTianebul zemoaRniSnul oTx meteoro-

logiur parametrze - V0; T da qN-1; V500.         
  
 
 
 
 
 
 
 
 
 
 
      nax.6.10. naxSirJangis minareviT atmosferos 
dabinZurebis saprognozo grafikebi weliwadis civi 
periodisTvis 
     
 
 
 
 
 
 
 
 
     
 
         nax.6.11. CO-s minareviT atmosferos dabinZurebis     
    saprognozo grafikebi wlis Tbili periodisTvis.        
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    rogorc praqtikaze gamocdis Sedegad dadginda, 
SerCeuli prediqtorebis daxmarebiT, Tbilisis sahae-
ro auzis dabinZurebis donis aRricxvis SesaZleblo-
ba iqna dadasturebuli. garda amisa, prognozis moce-
muli meTodis operatiuli gamocdis Sedegad misi sak-
maod maRali, daaxloebiT 90%-is toli, gamarTleba 
iqna aRricxuli.    
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VII. metaluri minarevebiT garemos dabinZu- 

      rebis meqanizmisa da xarisxis ekologi-     

                 uri monitoringi    
                

      7.1. dedamiwis qvefenil zedapirze mosuli   
         minarevebis Sefasebis meTodi                  
    garkveuli arealis farglebSi cocxal organizm-
Ta raodenoba (biomasa) da ganawileba damokidebulia 
maTi arsebobisTvis aucilebel abiotur faqtorTa mi-
nimumze. magaliTad, sxvadasva liTonuri elementebi aq-
tiurad monawileoben bioqimiur procesebSi da maTi 
deficiti an siWarbe erTnairad uaryofiTad moqmedeb-
en bunebriv garemoze. amrigad, misi normaluri funqci-
onirebisTvis mZime liTonebs, mikroelementebsa da bi-
omineralebs Soris garkveuli balansis dacva aris  
saWiro. 

    mZime liTonebisagan bunebriv garemosTvis gansaku-
Trebul saSiSroebas vercxliswyali, dariSxani, tyvia, 
kadmiumi, nikeli, spilenZi da TuTia warmoadgenen. am 
elementebis Semcveli teqnogenuri narCenebis ganawi-
leba garemoSi ganpirobebulia rigi faqtorebiT, ro-
melTa Soris mniSvnelovani adgili meteorologiur 
pirobebs ukavia. maT ricxvSi daikvirveba iseTi meteo- 
movlenebi, romlebic xels uwyoben gamonabolqvebTan 
erTad am elementebis moxvedras atmosferoSi da  aer-
ozolebis, mtvris nawilakebis an wvimis wyalsa da 
TovlSi mZime liTonebis xsnadi SenaerTebis saxiT ni-
adagis zedapirze daleqvas aregulireben. aqedan gamo-
mdinare, mniSvnelovnad miiCneva anTropogenuri warmo-
Sobis abioturi nivTierebaTa nakadebis biosferoSi 
TandaTanobiTi SeRwevis grZelvadiani Sedegebis aRri-
cxvis aucilebloba. aseTi nivTierebebiT biosferos 
datvirTvis niSnebi naklebad aris TvalsaCino da zog-
jer zomieradac ki gamoiyureba. magram maTi uaryofi-
Ti zemoqmedeba ufro grZelvadiani da globaluria 
Tavisi masStabebiT. amiT maT dedamiwis mTeli cocxa-
li arsebebisaTvis moaqvT saSiSroeba ukiduresad gan-
usazRvreli SedegebiT. 
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    miuxedavad imisa, rom Tavisi biomasiT kacobrioba, 
rogorc biologiuri saxeoba, planetis cocxal niv-
TierebaTa procentis meaTased nawils Seadgens, igi 
ramdenime aTasjer met narCenebs warmoqmnis, vidre Cve-
ni planetis mTeli biosfero. amasTan, isini yovel 15 
wlis ganmalobaSi orjeradi matebiT xasiaTdebian. am 
eqsponencialurad mzardi sayofacxovrebo da samrew-
velo narCenebis nakadebis zemoqmedebis Sedegad, isto-
riulad damyarebuli bunebrivi ciklebi da evoluci-
urad Camoyalibebuli sxvadasxva nivTierebaTa bioge-
nuri dinebebi seriozul rRvevas ganicdian.  
    amis erT-erTi mniSvnelovani Sedegia gaudabnoebis 
xelSemwyobi pirobebis, maT Soris: sasoflo-sameurneo 
savargulebis degradaciis; teritoriebis hidrologi-
uri reJimis Secvlis; wyaldidobebisa da gvalvianobis 
perioduli ganmeoradobaTa SesamCnevi mateba. 

    es da sxva ekologiuri xasiaTis monacemebi gviCve-
neben, rom pirvelyofil momxmareblurma damokidebu-
lebam  bunebriv garemosTan miiyvana biosfero ukidu-
resad saSiS zRvarTan, romlis iqiT misi Semdgomi ga-
nviTareba SesaZlebelia mxolod gonivruli moqmede-
bis Sedegad. amis magaliTia saqarTveloSi, kerZod ka-
xeTis regionSi, dawyebuli me-18 saukunidan, tyeebis 
gacxovelebuli mospobisa da me XX saukunis dasawyi-
sidan garemoze teqnogenuri narCenebis zemoqmedebis 
Sedegad landSaftis mkveTri cvlileba, ramac gaudab-
noebis pirobebis mqone raionis Camoyalibeba gamoiw-
via. rogorc akademikosi T.daviTaia miiCnevda, aRniSnu-
li raionebis Camoyalibebam kaxeTSi gamoiwvia iseTi 
saSiSi meteorologiuri movlenebis gaaqtiureba, rog-
oricaa setyvianoba da gvalva. 
    amJamad, mdgomareobis kontrolis qveS moqcevisa 
da prevenciuli zomebis SemuSavebis mizniT, pirvel  
rigSi, garemos abioturi faqtorebis ekologiuri mon-
itoringis warmoeba aris aucilebeli. 

    cnobilia, rom atmosferuli naleqebis minerali- 
zaciisa da liTonuri mikrominarevebis Semcvelobis 
kvleviT, samrewvelo gamonabolqvebis makromasStabur, 
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transsasazRvro gadatanaze da atmosferuli haerisa 
da dedamiwis zedapiris dabinZurebaSi sakvlevi nivTi-
erebaTa wvlilis Sefasebaze SeiZleba msjeloba.           

    msoflios rig qveyanaSi mravali proeqti srulde-
ba, romlebSic rogorc globalur, ise regionul mas-
StabebSi ZiriTadi ekologiuri problemebis kvleva 
mimdinareobs. am proeqtebSi prioritetul ekologiur 
problemebze rigi mniSvnelovani reagirebis strategi-
ebis Sefasebebi xdeba. aseTebs mosaxleobis janmrTe-
lobaze toqsikuri metalebiT garemos dabinZurebis 
mavne gavlena unda mivakuTnoT.   
    aRniSnuli saxis damabinZureblebi zedapiruli da 
gruntis wylebTan erTad migrireben, samrewvelo rai-
onebidan haeris nakadebiT gadaitanebian da, bolos, 
gravitaciuli Zalebis moqmedebiT da wvimis wyliT Ca-
morecxvis Sedegad, ileqebian dedamiwis zedapirze da 
niadagSi grovdebian.  
    aqedan isini sasursaTo produqtebSi da adamianis 
organizmSi xvdebian, riTac rigi daavadebaTa inicire-
bis mizezad gvevlinebian.  
    aseTi ekologiuri problemebi mkafiod mTian regi-
oonebSi vlindeba, romlebic bunebrivi garemos dabin-
Zurebis mimarT mniSvnelovani sensitiurobiT xasiaT-
debian. aRniSnuli, globaluri da regionuli efeqte-
bis garda, am raionebis SezRuduli farTobis agraru-
li savargulebis samrewvelo sawarmoebebTan axlos 
mdebaroebiT bevrad aris ganpirobebuli. amis Sedegad, 
aq moyvanili sasoflo-sameurneo produqciis mavne mi-
narevebiT dabinZurebis didi albaTobis safrTxe aris 
mosalodneli.  
    unda aRiniSnos, rom jandacvis msoflio organi-
zaciis mier Semotanili, umTavresad higienuri Tval-
sazrisiT, bunebrivi garemos xarisxis standartuli 
maCveneblebis erTeulebi, minarevTa woniTi raodeno-
bis SefardebiT sakvlevi garemos moculobis erTeul-
Tan, an sinjis wonis erTeulTan SefardebiT gamoisa-
xebian. ase, magaliTad: 
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 - atmosferuli haerisTvis igi - mg/m3 -Si, wylebisa da 
atmosferuli naleqebisTvis - mg/l-Si, niadagis sinje-
bisTvis ki, mg/kg-Si gamoisaxeba. 
    magram, Zalian xSirad, atmosferodan dedamiwis  
qvefenil zedapirze mavne minarevTa gravitaciuli da-
leqvis, an naleqebiT Camorecxvis Sedegad miRebuli, 
bunebrivi garemos teqnogenuri datvirTvis Sesaxeb in-
formaciuli masala aris saWiro.  
    amgvari cnobebis miReba, umTavresad, samrewvelo 
raionebidan atmosferuli haeris nakadebiT teqnogenu-
ri minarevebis farTomasStaburi gadatanebis Sedegad, 
agraruli raionebis bunebriv garemoze miyenebuli mav-
ne zemoqmedebis Sesafaseblad aris aucilebeli. garda  
amisa isini atmosferuli minarevebis, maT Soris radi-
ooaqtiurisa, transsasazRvro gadatanebis negatiuri 
Sedegebis Sesafasebladac saWirod miiCnevian.  
    aseT SemTxvevebSi aRniSnuli saxis informaciis   
misaRebad, sfecifikuri da Sromatevadi monitoringis 
Catareba aris aucilebeli. misi gamoyeneba atmosfero-
dan dedamiwis qvefenil zedapirze daleqili an nale-
qebiT Camorecxili minarevebis sinjebis Segrovebisa 
da maTi Semdgomi damuSavebis procesebis Sesrulebas 
uzrunvelyofda. 
    magram xSirad aseTi monacemebi ar moipoveba, rad-
gan maTi miReba ar Sedis rigi qveynis bunebrivi gare-
mos ekologiuri monitoringis programaSi, rac mrava-
li ekologiuri amocanis gadaWris saqmianobaSi dabr-
kolebas warmoqmnis.  
    aRniSnuli siZneleebis gadalaxvis mizniT, Semota-
nilia saangariSo formula, romelSic, sakvlev teri-
toriaze mosuli atmosferuli naleqebis raodenobis 
gaTvaliswinebiT, qvefenili zedapiris erTeul farTo-
bze Camorecxil sakvlev minarevTa woniT raodenobasa 
da naleqebSi am minarevTa koncentraciebis mniSvnelo-
bebs Soris dgindeba kavSiri. aRniSnul formulas Sem-
degi saxe gaaCnia: 
                M = qH kg/km2 wl    ,           (7.1) 
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    sadac q, mg/l – naleqebis sinjebSi gaxsnili mine-
raluri nivTierebaTa, an mZime liTonebis xsnadi Sena-
erTebis koncentraciebis saSualo wliuri mniSvnelo-
bebia, H, mm – atmosferuli naleqebis saSuali wliuri 
jamia, xolo M, kg/km2 wl - mocemuli teritoriis qve-
fenili zedapiris erTeul farTobze mosuli sakvlev 
minarevTa wliuri raodenobaa.      
    cxr.7.1 -Si saqarTvelos sxvadasxva raionSi dedami-
wis zedapirze mosuli mineralur nivTierebaTa, for-
mula (7.1) -is daxmarebiT gaangariSebuli, mravalwliu-
ri saSualo wliuri raodenobebia micemuli.   
 

cxrili 7.1. qvefenil zedapirze Camorecxili 
mineralur nivTierebaTa 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 gansaxilveli cxrilidan irkveva, saqarT-
velos teritoriaze atmosferuli haeris nakadis sa-
SualebiT sakmaod didi raodenobis sxvadasxva minera-
luri nivTiereba gadaitaneba, romelic dedamiwis ze-
dapirze ileqeba.  
    amis dasadastureblad, skandinaviis qveynebSi at-
mosferos dabinZurebis permanentuli matebiT stimu-
lirebuli, samecniero kvlevebis Sedegebi SeiZleba mo-
viyvanoT, romelTa Tanaxmad: aRniSnul qveynebSi sul-
fatebis ionTa koncentraciebis matebas am nivTierebis 
transsasazRvro gadatanebs ukavSireben. amasTan, am ni-
vTierebis mosuli maqsimaluri raodenoba 4t/km2wl Se-  
Seadgenda. amis Sedegad, rogorc kvlevis avtorebi iu-
wyebian, naleqebTan erTad miiReba gogirdis SenaerTe-
bis iseTi raodenoba, romelsac aRniSnuli teritori-
is qveynebis tyisa da Tevzis meurneobebisaTvis moaqvs 



135 

didi ziani. garda amisa, litvasa da belarusSi sul-
fatebis Camorecxvis raodenobebi, romlebic, Sesabami-
sad, 7 da 10 t/km2wl aRwevdnen, Zalze maRal mniSvne-
lobebad arian miCneulni.  
    zemoganxiluli monacemebidan gamomdinare, SegvoZ-
lia davaskvnaT, rom saqarTveloSi mosuli naleqebiT 
atmomosferodan minarev mineralur nivTierebaTa mniS-
vnelovani ekologiuri zianis Semcveli raodenoba Ca-
moirecxeba.  
    yvela piroba arsebobs vifiqroT, rom am nivTiere-
baTa warmoSobis wyaro, SesaZloa, transsasazRvro ga-
datanebis Sedegad, mezobel qveynebSi unda veZeboT.  
    aRniSnulTan dakavSirebiT, atmosferuli naleqeb-
is saxeobaze damokidebulebiT, minarevTa Camorecxvis 
efeqturobis sakiTxi mniSvnelovan interess iwvevs.  
    am sakiTxis gaSuqeba, cxr.7.2-Si motanili, sakvlev 
teritoriebze weliwadis ganmavlobaSi wvimisa da To-
vlis saxiT mosul naleqebSi gansazRvruli, saanali-
zo liTonuri minarevTa saSualo koncentraciebis da, 
formula (7.1) daxmarebiT gaangariSebuli, am minareveb-
is atmosferodan qvefenil zedapirze Camorecxili, sa-
Sualo wliuri woniTi sidideebis monacemTa Sefaseb-
isa da Sepirispirebis safuZvelze aris SesaZlebeli.    
cxrili 7.2. naleqebis saxeobaze damokidebulebiT 
metaluri minarevebis koncentraciebi da qvefenil 
zedapirze mosuli maTi raodenobebi      

punqti 
naleqis 
saxeoba 

N

N 

Mmikroelementebi,     
1. mg/l;  2. kg/km2wl 
Cd Zn Cu Pb 

gurjaani 
wvima 

1. 0.61 0.75 0.70 0.94 
2. 488 600 560 752 

Tovli 
1. 0.08 0.05 0.02 0.04 
2. 64 40 16 32 

sagarejo 
wvima 

1. 0.31 0.75 0.75 0.47 
2. 248 600 600 376 

Tovli 
1. 0.002 0.004 0.03 0.05 
2. 2,0 3,0 24 40 
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   gansaxilveli cxrilis #1 striqonebSi, sakvlev 
punqtebze Segrovili wvimisa da Tovlis, cal-calke, 
yovelTviuri naleqebis jamur sinjebSi atomur-absor-
bciuli meTodiT gansazRvruli, sakvlevi minarevebis  
saSualo koncentraciebis mniSvnelobebia mocemuli.  
xolo, #2 striqonebis monacemebi, gaangariSebis Sede-
gad miRebul, maT Camorecxil sidideebs warmoadgenen.     

rogorc gansaxilveli cxrilis monacemebis anali-  
zi da urTierTSejereba gviCvenebs, erTsa da imave pun-
qtze aRebul sinjebSi liTonuri minarevebis koncent-
raciebi mkveTrad gansxvavdebian naleqebis saxeobaze 
damokidebulebiT.                                                                             
    wvimis wyalSi maTi koncentraciebi, saSualod, da-
axloebiT, 1 - 2 rigiT metia, vidre Tovlis sinjebSi, 
rac atmosferos TviTgasufTavebis procesebSi wvimis 
naleqebis ufro met efeqturobaze miuTiTebs.        
    miuxedavad higienuri TvalsazrisiT am monacemebis 
maRali mniSvnelobisa, maTi gamoyenebis areali SezRu-
dulia, vinaidan ar Seicaven amomwurav informacias 
bunebrivi garemos teqnogenuri datvirTvis Sesaxeb. 
    kerZod, isini, agrarul meurneobaSi ekologiurad 
sufTa sasursaTo produqtebis misaRebad, toqsikuri 
minarevebiT niadagis zedapiris ekologiuri datvirT-
vis Sesaxeb Zalze mniSvnelovan informaciis miRebas 
ver uzunvelyofen. magram formula (7.1)-is daxmarebiT, 
amisaTvis saWiro parametris pirveli miaxloebiT gan-
sazRvris SesaZlebloba iqmneba.   
    gansaxilveli cxrilis #2-is striqonebSi micemu- 
lia, am formulis daxmarebiT gaangariSebuli, sakvle-
vi raionebis qvefenili zedapiris erTeul farTobze 
atmosferuli naleqebiT Camorecxili metaluri minar-
evebis saSualo wliuri raodenobebi woniT erTeulSi.  
    cxrilidan kargad irkveva, rom am elementebis sak-
maod mniSvnelovani raodenoba miwis wedapirze wvimian 
amindebSi ileqeba. garda amisa, gansaxilveli monaceme-
bi, atmosferodan miwis zedapirze didi raodenobis  
metaluri minarevebis Camorecxvis Sedegad, sakvlevi 



137 

arealebis niadagebis mniSvnelovan anTropogenur dat-
virTvis Sesaxeb metyveleben.  
    
      7.2. niadagis fenebSi metaluri mikromina-   
             revebis vertikaluri migracia                                                   
    gaero-s bunebrivi garemos problemebis samecniero 
komitetis (SCOPE) rekomendaciebSi miTiTebulia, rom 
garemos ekologiuri monitoringi, sxva nivTierebaTa 
kritikul jgufebTan erTad - gansakuTrebuli saSiS-
roebis matarebel metalebis (Hg, As, Pb, Cd, Ni, Cu, Zn) 
mikrominarevebs unda moicavdes. am abioturi nivTiere-
baTa anTropogenuri warmoSobis nakadebis biosferoSi 
TandaTanobiTi SeRwevis grZelvadiani Sedegebis aRri-
cxvis aucilebloba mniSvnelovan amocanad aris miCne-
uli. aseTi nivTierebebiT biosferos datvirTvis niSn-
ebi naklebad aris TvalsaCino da zogjer zomieradac 
ki gamoiyureba. magram maTi uaryofiTi zemoqmedeba  
grZelvadiani da globaluria Tavisi masStabebiT. am-
iT maT dedamiwis mTeli cocxali arsebebisTvis saSi-
Sroeba moaqvT ukiduresad ganusazRvreli SedegebiT.    
    am elementebis SeRweva mcenareulobaSi da, Sesaba-
misad, adamianTa da cxovelTa organizmSi mniSvnelov-
nad aris damokidebuli niadagis profilebSi metalu-
ri elementebis minarevTa ganawilebis xasiaTze.  
    maTi ionuri forma, organizmSi SeRwevis SemTxve-
vaSi kargad xsnadi marilebis saxiT, maT swraf rezo-
rbcias ganapirobebs SeRwevis yvela gzebisTvis, maT 
Soris sasunTq gzebSi da kuW-nawlavis traqtSi. 
    mikroelementTa vertikaluri migracia niadagSi 
cvlis damabinZurebel nivTierebaTa ganawilebis xasi-
aTs, rac niadagis fenebSi metalur minarevTa SeRwevis 
cvlilebis erT-erTi mizezia. zemoaRniSnulidan gamo-
mdinare naTelia, rom miwis horizontSi moxvedrili 
anTropogenuri warmoSobis metaluri minarevebis nia-
dagis profilebSi ganawilebis dadgena, aqtualur sa-
kiTxs unda warmoadgendes.   
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    am sakiTxis gaSuqeba, qvemoT motanili, specialur-
ad Sesrulebuli kvlevis Sedegad miRebuli monaceme-
bis daxmarebiT aris SesaZlebeli. 
    zemoaRniSnulis mizniT adre gazafxulze, miwis  
nakveTSi garkveuli raodenobis tyviisa da vercxlis-
wylis sulfatebis marilebis (PbSO4 da HgSO4) Setanid- 
an eqvsi Tvis gavlis Semdeg, nakveTis sxvadasxva siRr-
midan (0–10; 10–20; 20–30; 30–40 sm) niadagis sinjebi iqna 
aRebuli.   
    niadagis fenebis sinjebis analizi tyviisa da ver-
cxliswylis Semcvelobaze atomur-absorbciuli meTo-
dis daxmarebiT sruldeboda (cxr.7.3). amasTan, gansaz-
Rvris saSualo standartuli cdomileba 5%-s ar aRe-
mateboda. 
 

       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 ganmavloba-
Si tyviisa da vercxliswylis udidesi nawili -74 da 
57%, Sesabamisad, 0–10 sm fenaSi darCa. 20 sm siRrmemde 
- tyviis 18%-ma da vercxliswylis 21%-ma SeaRwia, toq-
sikantebis 3,4% da 8,6% - 30–40 sm miwis fenamde moax-
dina migrireba. amasTan, yvelaze saukeTeso pirobebSi, 
tyviis 1,5% da vercxliswylis, daaxloebiT, ara ume-
tes 9%-sa gamoitaneba niadagis zedapiridan.                                                                
    niadagis profilebSi sakvlevi metalebis ganawil-
ebis Sedarebisas unda aRiniSnos, rom vercxliswyali 
ufro Rrmad migrirebs miwis fenaSi, vidre tyvia, rac 
vercxliswylis sulfatis SedarebiT maRali xsnado-
biT aixsneba.  



139 

    zemomotanili monacemebis ganzogadebis gziT, Seg-
viZlia davaskvnaT, rom dedamiwis zedapirze moxvedri-
li toqsikantebis minarevebi, ZiriTadad, niadagis aqt-
iur zonaSi grovdebian, sadac xaroben agraruli kul-
turebi da maT ekologiuri sisufTavis xarisxs safr-
Txes uqmnian.   
    garda amisa, garemos dabinZureba metaluri minare-
vebiT aris gaudabnoebis xelSemwyobi erT-erTi mniSvn-
elovani faqtori, gansakuTrebiT, saqarTvelos gvalvi-
an raionebSi.  
    am monitoringis ganxiluli midgomebi, toqsikuri 
abioturi minarevebiT bunebrivi garemos ekologiuri 
datvirTvis Sesafaseblad, yvelaze ukeTes saSualebas 
iZlevian. amasTan, rogorc naCvenebia, aRniSnul sakiT-
xSi mniSvnelovani roli atmosferul haers eniWeba, 
vinaidan sistemaSi ”atmosfero - qvefenili zedapiri – 
mcenareuloba - adamiani” nivTierebaTa efeqtur gada-
tanaSi mas ekuTvnis prioriteti.   
 
        7.3. mZime metalebis minarevebi adamianis   
                   organizmSi     
    mZime metalebi, adamianis organizmSi, sxvadsxva me-
qanizmebis saSualebiT SeiZleba moxvdes. bivalentur 
kaTionebs ujredSi SesaRwevad satransporto cilebis 
gamoyeneba SeuZliaT. kadmiumi, ujredSi Sedis kalciu-
mis arxebis saSualebiT. wyalSi uxsnadi mZime metale-
bi, ujredSi SeiZleba moxvdes fagocitozis gziT.  
    unda aRiniSnos rom, mZime metalebs adamianebi, Zi-
riTadad, sasursaTo produqtebidan SeiTviseben, ris  
gamoc rogorc saerTaSoriso, ise nacionaluri kanonm-
deblobis doneze gansazRvruli, mZime metalebis dasa-
Svebi normebi arsebobs.     
    Tanamedrove samecniero literaturaSi bevri toq-
sikuri metalis Taviseburebis Seswavlis Sedegebi fa-
rTod aris gaSuqebuli.  
    zogierTi maTganisTvis dadgenilia adamianis org-
anizmSi maTi Warbi raodenobis akumulaciiT gamowve-
uli uaryofiTi efeqtebi.  
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    kadmiumi, tyvia, vercxliswyali da dariSxani, maR-
ali riskis Semcvel toqsikur elementebs miekuTvneba 
da maTi SedarebiT mcire koncentraciasac SesaZloa 
Zlier toqsikuri gavlena hqondes adamianis janmrTe-
lobaze. maSin, roca, iseTi elementebi, rogorebicaa, 
magaliTad, rkina, TuTia, spilenZi dabali riskis Sem-
cveli metalebi arian da toqsikuri Tvisebebis gamo-
savlenad, organizmSi maTi didi koncentraciebis aku-
mulaciaa saWiro.     
    yurZenSi mZime metalebi ZiriTadad xvdebian niada-
gidan, Tumca savaraudo dabinZurebis wyaro SesaZloa 
iyos yurZnis Sesawamlad gamoyenebuli fungicidebi, 
Zlier dabinZurebuli atmosfero, an Rvinis fermenta-
ciisas, dabinZurebuli safuarebis gamoyeneba.    
    kvlevebiT dadginda, rom yurZnis sxvadasxva nawi-
lebi gansxvavebuli raodenobiT Seicaven mZime metal-
ebs. magaliTad, rkinis koncentracia yurZnis TeslSi -
352 mkg/kg, kanSi - 90 mkg/kg, mis rbilobSi ki, mxolod  
3 mkg/kg udrida.    
    evropis qveynebSi RvinoebSi am nivTierebaTa Semc-
velobis zusti gansazRvrisa da kontrolis aucileb-
lobaze aqtiurad daiwyes saubari mas Semdeg, rac sa-
mecniero JurnalebSi gamoqveynda kvlevebi, romelTa 
mixedviTac, umetesoba evropuli qveynebis Rvinoebisa, 
sul mcire, Svidi mZime metalis potenciurad saSiS 
dozebs Seicavdnen.  
    vinaidan, metalis ionebi monawileoben Jangva-aRd-
geniT reaqciebSi, isini gavlenas axdenen Rvinis xaris-
xze. amasTan, am elementebs SeuZliaT adamianis janmr-
Telobaze gansxvavebuli xasiaTis gavlena moaxdinon.     
magaliTad, Rvinoebis saSualebiT SesaZlebelia auci-
lebeli metalebis SeTviseba, xolo, normaze meti kon-
centraciiT miRebas, SeuZlia adamianze toqsikuri gav-
lena iqonios. amis Sedegad, Rvinis warmoebis proces-
Si, metaluri mikrominarevebis Semcvelobis kontro-
lis warmoeba mniSnelovan sakiTxs warmoadgens.   
    zemoaRniSnulTan dakavSirebiT adamianis janmrTe-
lobaze vercxlis mikrominarevebis gavlenis ganxilva 
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iwvevs mkvlevarTa interess, rac kaxeTis regionSi se-
tyvis sawinaaRmdego mizniT Rrublebze aqtiuri zemoq-
medebis warmoebisTvis vercxlis safuZvelze damzade-
buli makristalizebeli reagentebis (AgI) gamoyenebiT 
aris ganpirobebuli.  
    amrigad, rogorc Cans, garemos dabinZurebis kont-
rolis saqmianobaSi, intensiuri setyvis sawinaaRmdego 
zemoqmedebis raionebSi, mZime metalebis (PbI2, AgI) saf-
uZvelze damzadebuli, sxvadasxva makristalizebeli 
reagentebis RrublebSi daTesviT, bunebrivi garemos 
dabinZurebis Sedegebis monitoringi aqtualur mniSv-
nelobas iZens. 
    vercxli, Tavisi oqsidebisa da marilebis umeteso-
bis uxsnadobis gamo, daubinZurebel zedapirul wyle-
bSi Zalze mcire, submikronul (0.2-0.3 mkg/l), raodeno-
biT gvxvdeba. Zalze iSviaTad misma Semcvelobam zeda-
pirul da sasmel wylebSi SeiZleba 5 mkg/l miaRwios. 
zRvis wyalSi vercxlis koncentracia 0,3-1,0 mkg/l Sea-
dgens. dabinZurebul miwisqveSa wylebSi vercxli SeiZ-
leba erTeulidan aTeul mg/l koncentraciiT moipove-
bodes.    
    organizmSi vercxlis Semosvlis ZiriTadi buneb-
rivi gza aris - sakvebi produqtebi. is organizmisTv-
is Znelad asaTvisebeli elementia. Semosuli vercx-
lis 90%-ze meti gamoitaneba organizmidan, ZiriTadad, 
kuW-nawlavis traqtis meSveobiT. miuxedavad amisa, ver-
cxlis nawili absorbirdeba kuW-nawlavis traqtSi, ad-
vilad uerTdebian cilebs (sisxlis globulinisa da 
hemoglobinis daxmarebiT da a.S.) da mTel organizmSi 
gadaitanebian. 
    organizmSi vercxlis mTavar “Sesanax” adgilad 
RviZlia miCneuli. aseve, RviZlia organizmidan vercx-
lis gamoyvanaze ZiriTado pasuxismgebeli organo.  
    rogorc yvela mZime metali, vercxli sakmaod ne-
la gamoitaneba organizmidan, Tumca arc ise did xans, 
rogorc bevri sxva maTgani. RviZlidan misi “naxevrad-
gamotanis” periodma SeiZleba 50 dRe gastanos. magram 
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vercxlis gamudmebiTi SeRwevisas organizmSi mainc 
misi TandaTanibiTi dagrovebis tendencia daikvirveba.  
    jandacvis msoflio organizaciam (WHO) gansazRv-
ra vercxlis maqsimaluri doza, romelic adamianis 
janmrTelobaze SesamCnev mavne zemoqmedebas ar avlens 
(egreT wodebuli done NOAEL – No Observable Adverse Effect 

Level-10 grami).  
    rogorc irkveva, WHO -s meToduri saxelmZRvane-
los Tanaxmad, adamians, romelmac Tavisi cxovrebis 
manZilze (saSualod, 70 weli) “Wama” an “dalia” jamu-
rad 10 grami vercxli, amis gamo janmrTelobasTan, ga-
rantirebulad, araviTari problemebi ar unda hqondes.  
    am sididis mixedviT iyo miRebuli rekomendaciebi 
sasmel wyalSi 100 mkg/l-is koncentraciiT vercxlis 
tolerantuli Semcvelobis Sesaxeb. aseTi koncentra-
ciebi 70 wlis sicocxlis manZilze  NOAEL - is donis  
naxevars iZleva, rac janmrTelobisTvis savsebiT uvne-
belia.  
    amJamad vercxli ganixileba ara rogorc ubralid 
liToni, romelsac mikrobebis xocva SeuZlia, aramed 
rogorc mikroelementi, romelic nebismieri cxovelTa 
da mcenareTa organizmebis qsovilebis aucilebeli da  
mudmivi Semadgeneli nawilia. mkurnalobis mizniT ver-
cxlis maRali dozebis (koncentraciiT 30-50 mg/l) xan-
grZlivma (7-8 wlis ganmavlobaSi) miRebam da, agreTve, 
vercxlis naerTebTan muSaobam sawarmoo pirobebSi, 
SeiZleba vercxlis daleqva adamianis kanSi da misi 
Seferilobis cvlileba - argiria ("kanis garujva") ga-
moiwvios, romelic vercxlis ionebis fotoqimiuri aR-
dgenis SedegebiT aris ganpirobebuli.  
    argiriis movleniT daavadebul pacientTa Semow-
mebisas, yvela pacients argiriis niSniT umetesi viru-
suli da baqterialuri infeqciebis mimarT maRali wi-
naaRmdegoba daekvirveboda.  
    amrigad, Tanamedrove Sexedulebebis WrilSi, verc-
xli ganixileba rogorc Sinagani organoebisa da sis-
temebis normaluri funqcionirebisaTvis aucilebeli 
mikroelementi da, aseve, rogorc imunitetis asamaRle-



143 

beli da paTogenur baqteriebze da virusebze aqtiur-
ad moqmedi, Zlieri saSualeba.   
    vercxlis antimikrobuli moqmedebis farTo speqt-
ri, umetes paTogenur mikroorganizmebis masTan mdgra-
dobis uqonloba, dabali toqsikuroba, vercxlis ale-
rgiuli Tvisebebis Sesaxeb literaturaSi cnobebis 
uqonloba da, aseve, avadmyofebis mier misi kargi amta-
noba - msoflios mraval qveyanaSi vercxlis mimarT 
gadidebul interess uwyobs xels.     
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VIII. atmosferuli naleqebis qimiuri Sed- 

        genilobis monitoringis sakiTxebi  

 
    8.1. atmosferuli naleqebis qimiuri  Sedgeni-     
        loba - garemos dabinZurebis indikatori 

    ukanaskneli aTwleulebis ganmavlobaSi ekologiu-
ri monitoringis sferoSi mimarTulebam - atmosferos 
qimia - myari safuZveli daimkvidra. misi kvlevis erT-
erT mniSvnelovan sagans, anTropogenuri warmoSobis, 
aerozoluri SemadgenliT garemos dabinZurebis Seswa-
vla warmoadgens.  
    zemomotanilTan dakavSirebiT aRsaniSnavia, rom 
atmosferuli naleqebis Sedgeniloba im aerozolebis 
koncentraciiTa da fizikur-qimiuri TvisebebiT aris 
ganpirobebuli, romlebSic rogorc haeris masaTa ur-
TierTSerevis procesSi Rrublis wveTebis mier mita-
cebuli, ise maTi kondensaciis birTvebad wardgenili 
nawilakebi igulisxmeba. 
    amrigad, naleqebis mineralizaciisa da mZime li-
Tonebis 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 wve-
Tebis zrdiT aerozoluri nawilakebis - kondensaciis 
birTvebis garSemo. aseTebad gvevlinebian, rogorc bu-
nebrivi, wyalSi xsnadi, nawilakebi, magaliTad zRvis 
marilebi, ise anTropogenuri warmoSobis higroskopiu-
li da arahigroskopiuli nawilakebi.  
    samrewvelo warmoSobis kondensaciis birTvebis   
saukeTeso magaliTs qloris, gogirdis, bromisa da  
liTonuri minarevebis Semcveli aerozolebi warmoad-
genen. garda amisa, am elementebis mierTebiT, inertu-
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li mineraluri mtvris nawilakebi aqtiur kondensaci-
is birTvebaT gardaiqmnebian.  
    am nawilakebis koncentraciebis cvlilebebi atmo-
sferoSi Rrublebis Camoyalibebis procesebze da na-
leqebis reJimze mniSvnelovan zemoqmedebas axdenen. am-
asTan, ara marto aitkenisa da msxvili birTvebis sax-
iT warmodgenil nawilakTa zomebis speqtris maRaldi-
spersul aerozolTa nawils, aramed 10-30 da 31-200 mkm 
diametris mqone, gigantur da zegigantur nawilakeb-
sac didi mniSvneloba eniWebaT. aseT nawilakTa raode-
noba atmosferoSi farTo diapazonSi icvleba da maTi 
ricxobrivi koncentraciebi haerSi 0.1-30 naw/l fargl-
ebSi meryeobs, rac damokidebulia miwispira safarze, 
aerozolebis wyaroebze da miwis zedapiridan atmos-
feros zondirebis simaRleze.  
    am nawilakTa koncentraciebi, romelTa Soris or-
ganuli warmoSobis nawilakebi, daaxloebiT, 30% Sead-
genen, 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 me-
qanizms warmoadgenen.    
    zemoaRniSnulidan gamomdinare, SegviZlia davaskv-
naT, rom atmosferuli naleqebis qimiuri Sedgenilo-
bis Seswavla garemos ekologiuri monitoringis erT-
erT umTavres sagans warmoadgens. amasTan, SesaZlebe-
lia gamoyeneba informaciisa, rogorc maTi minerali-
zaciis, ise liTonuri mikrominarevebis Semcvelobis 
Sesaxeb.  
    magaliTad, amerikis SeerTebuli Statebisa da 
wynari okeanes Crdilo-dasavleT nawilSi mosul nal-
eqebSi liTonuri mikrominarevebis Semcvelobis kvle-
vebiT gamovlinda samrewvelo aerozolebis gadatana 
Sor manZilze - mTebSi da Ria okeaneSi, rac samrewve-
lo narCenebiT dabinZurebuli haeris saerTo fonis 
Seqmnas uwyobs xels (cxr.8.1).  
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    cxrili 8.1. liTonuri mikrominarevebis Semcvelo-  
    ba aSS-sa da wynari okeanes dasavleT nawilSi mo-  
    sul atmosferul naleqebSi 
  

raio-
nebi 

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 

 
    gansaxilvel cxrilSi mocemulia sakvlev raioneb-
Si mosul naleqebSi mikroelementebis gasaSualoebu-
li koncentraciebi. amasTan, 1 raioni - fijis, tongas, 
da kukis kunZulebTan, ekvatoris samxreTiT mdebare-
obs. me-2-re - cimbiris anticiklonis samxreT-aRmosav-
leTis periferiis raionebs moicavs, xolo me-3-me - ko-
ntinentis Crdilo-dasavleTis im nawils, romelic az-
iuri kontinentis sanapirosa da iaponiis kunZulebis-
ken ganicdis mizidulobas. 
    miuxedavaT imisa, rom me-3-e striqonis sinjebi me- 
2-sTan genetikur mTlian erTobliobas qmnian, rogorc 
vxedavT, masSi motanili koncentraciebi maRali mniSv-
nelobebiT gansxvavdebian, rac, teqnogenuri narCenebis 
didi raodenobiT Semcvel, kontinentaluri aerozol-
ebis farTomasStabur gadatanasTan aris dakavSirebu-
li. garda amisa, aSS-s teritoriis zRvisa da mTagori-
an raionebSi mosuli wvimis wylisa da Tovlis sinje-
bSi liTonuri mikrominarevebis Semcvelobaze miRebu-
li cnobebi, sakvlevi raionebis atmosferos auzis, sa-
mrewvelo gamonabolqvebis gadatanis Sedegad, dabinZu-
rebis Sefasebis saSualebas iZleva. 
    garemos dabinZurebis Sefasebis mizniT atmosferu- 
li naleqebis qimiuri Sedgenilobis kvlevis Semdeg  
magaliTs cxr.8.2-Si motanili monacemebi warmoadgenen. 
    am cxrilSi mocemuli, centralur indoeTsa da ve-
nesuelas CrdiloeT nawilSi (dasavluri andebis mTe-
bi - 2300 m z.d.), mosuli wvimis wylis qimiuri Sedgeni-
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lobis kvlevis monacemebi, atmosferuli haeris nakade-
bis saSualebiT samrewvelo gamonabolqvTa produqte-
bis farTomasStaburi tranzituli gadatanebis Sesaxeb 
msjelobis saSualebas gvaZlevs.       
                                                                  
     cxrili 8.2. indoeTsa da venesuelaSi dedamiwis   
     zedapirze naleqebiT Camorecxili 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 - - - 
dasavluri 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 minareve-
bis koncentraciaTa sidideebis mniSvnelovani damoki-
debuleba atmosferos dabinZurebis wyaroebis mdebare-
obaze da meteorologiuri parametrebis ganawilebaze.  
    magaliTad, aRmosavleT evropis teritoriis Crdi-
loeTi, Crdilo-dasavleTi da centraluri nawilebis 
samrewvelo centrebsa da msxvil qalaqebSi mosul na-
leqebSi Al, Fe, Mn, Cu, Ni da Pb maqsimaluri koncentraci-
ebi zamTris TveebSi aRiniSneba. es aixsneba weliwadis 
am periodSi gamonabolqvTa raodenobis matebiT, xSiri 
nislianobiT da temperaturuli inversiebiT, romle-
bic haeris masebis Segubebis movlenaTa ganviTarebas 
da atmosferoSi minarevebis dagrovebis procesebs uw-
yoben xels.  
    rig SemTxvevaSi, samrewvelo centrebidan da qala- 
qebidan daSorebul raionebSi mosul atmosferul na-
leqebSi liTonuri minarevebis Semosvla, garda sam-
rewvelo gamonabolqvebis gadmotanis Sedegad miRebu-
lisa, miwis zedapiridan eoluri warmoSobis bunebri-
vi mtvris SemadgenlobaSi myof minarev nivTierebaTa 
wvlilis xarjze aRiniSneba.  
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   8.1.1. atmosferuli naleqebis mineralizaciis  
                     monitoringi       
    msoflios mraval qveyanaSi atmosferuli naleqe-
bis 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 kontrol-
is aucileblobasTan dakavSirebiT, yovelwliurad fa-
rTovdeba. am mizniT Sesrulebuli monitoringis maga-
liTs, cxr.8.3–Si mocemuli, k. trinidadze (atlantis 
okeane) mosuli naleqebis mineralizaciis kvlevis Se-
degebi warmoadgenen.                                                                                                                            
                                                                                                                              
     cxrili 8.3. k. trinidadze mosuli wvimis wyalSi    
     mineraluri nivTierebaTa Semcveloba 
 

                              nivTierebaTa ionebi, mg/l 

Cl
 NO3

 
Sardo-
vana NH4

 Na
 KK

 Mg
2 Ca

2 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 Sepiri-
spireba saqarTvelos teritoriisTvis miRebul sakvle-
vi parametrebis mniSvnelobebTan, sakmaod kargi Tanxv-
domis Sesaxeb msjelobis saSualebas gvaZlevs.  
    gansaxilveli sakiTxis kvlevis zemoaRniSnuli Se-
degebi, atmosferuli haeris nakadebis dinebis proces-
Si, Rrublebis daxmarebiT minarevebis transsasazRvro 
gadatanebze miuTiTeben, rac dabinZurebuli atmosfe-
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ruli haeris globaluri fonis Seqmnas uwyobs xels. 
misi Sefaseba, rogorc vxedavT, atmosferuli naleqe-
bis qimiuri Sedgenilobis monitoringis saSualebiT 
aris SesaZlebeli. amasTan, monitoringis orive zemo-
ganxiluli midgomis (metaluri mikrominarevebisa da 
mineralizaciis gansazRvris) gamoyeneba, anTropoge-
nuri da bunebrivi warmoSobis produqtebis Semcveli 
aerozolebiT, garemos dabinZurebis Sesaxeb informa-
ciis miRebis mniSvnelovan gafarToebis SesaZleblo-
bas qmnis.                  
            
   8.2. atmosferuli naleqebis mineralizaciis   
      monacemTa saimedobis Sefasebis sakiTxebi 
    rogorc aRiniSna, atmosferuli naleqebis qimiuri 
Sedgeniloba bevrad aris ganpirobebuli im aerozol-
ebis SedgenilobiT, romelTa wyarod SeiZleba ganxi-
luli iyos bunebrivi warmoSobis produqtebi, maT So-
ris: miwis zedapiris gamofitvis Sedegad miRebuli ni-
vTierebebi, vulkanebis amonafrqvevebi, zRvis Sxefebis 
aorTqlebis Sedegad miRebuli marilebi da kosmosuri 
mtveri. amaT ematebaT anTropogenuri warmoSobis sam-
rewvelo da avtotransportis gamonabolqvTa produq-
tebi, romelTa fizikur-qimiuri Tvisebebi Zalze rTu-
lia, xolo wili atmosferos dabinZurebaSi mzardi 
tempebiT matulobs. garda amisa, didi mniSvneloba 
meteorologiur pirobebs eniWeba, romlebic ara mar-
to atmosferuli naleqebis raodenobaze, xasiaTsa da 
ganawilebaze, aramed mavne minarevebis Semcveli haeris 
masebis gadatanis siCqareze da mimarTulebazec axde- 
nen mniSvnelovan gavlenas.  
    zemoaRniSnulis gamo aerozolur nawilakTa kon-
centraciebi, buneba da yofaqceva ucvleli ar rCeba. 
mniSvnelovnad icvleba, agreTve, maTi integraluri ma-
xasiaTeblebi atmosferos svetSi da geografiuli ga-
nawileba. yvelaferi es atmosferuli naleqebis qimiu-
ri Semcvelobis mniSvnelovan cvalebadobas ganapiro-
bebs da maTi mineralizaciis ganmsazRvreli ZiriTadi 
nivTierebebis koncentraciebi, erTsa da imave raionis 
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SigniTac ki, sinjidan - sinjamde, sakmaod farTo far-
glebSi meryeoben. aRniSnuliT aixsneba cxr.8.4-Si mo-
tanili erTjeradi sinjebis analizis monacemTa saSu-
alo kvadratuli gadaxrebis gaangariSebebis Sedegebi, 
romlebic, saSualod, daaxloebiT 80%-is farglebSi 
mdebare gazomvis cdomilebis arsebobaze miuTiTeben. 
 
 cxrili 8.4. atmosferuli naleqebis mineralizaciis    

  monacemTa saSualo kvadratuli gadaxrebi - % ,    
  gasaSualoebis periodze damokidebulebiT    

 
    rogorc cxrilidan Cans, gasaSualoebis periode-
bis zrdasTan erTad mcirdeba saSualo sidideebis 
kvadratuli gadaxrebis mniSvnelobebi. amitom monacem-
Ta saimedobis gazrdis mizniT, maTi gasaSualoebis pe-
riodis gadideba aris aucilebeli. magaliTad, mrava-
lwliuri saSualo Tviuri koncentraciebis cdomile-
bebi 30-50% farglebSi meryeoben, xolo maTi mravalw-
liuri saSualo wliurebis cdomileba 15-8%-is mniSvn-
elobebamde mcirdeba.   
    amasTan, atmosferos minarevTa koncentraciebis ga-
nawilebis saimedo Sefasebisa da mecnierulad dasabu-

ZiriTadi 
ionebi 

gasaSualoebis periodebi 

 erTjeradi,    

     % 

  mraval-  

Tviuri, % 

  mraval-  

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 

Mg
2+

 98 49 14 
Ca

2+
 61 28 8 

I 58 30 9 



151 

Tebuli daskvnebis gasakeTeblad aranakleb 5-10 wlis 
dakvirvebaTa masalis flobaa saWiro. 
                       
       8.3.  naleqebSi Semavali mineralur nivTiere-  
        baTa wyaros gansazRvris principebi   

    atmosferuli naleqebis mineralizaciis Sefasebi-
sas, mkvlevarebi rigi maxasiaTeblebiT sargebloben, 
romlebic naleqebSi Semavali mineralur nivTierebaTa 
genetikurad gansasxvavebladac SeiZleba iqnen gamoye-
nebuli. 
    magaliTad, cxr.8.5-Si motanili parametrebis mniSv-
nelobebi maTi genetikurad dayofis saSualebas iZle-
vian, maT Soris: - qalaqis (Tbilisi, stavropoli, cim-
lianski); mTis (abasTumani, gudauri, sevani); zRvispira 
(soxumi, Caqvi). 
    rogorc gansaxilveli cxrilis monacemebidan gam-
omdinareobs, TiTqmis yvela gansaxilveli parametris 
sidide klebulobs qalaqis, mTisa da zRvispira regi-

onebis CamonaTvalis TanmimdevrobiT. amasTan, Cl
-
-sa da 

Na
+-s ionTa koncentraciebis Sefardebis mniSvnelobe-

bi amis sapirispiro msvlelobiT xasiaTdebian. 
    Catarebuli SefasebebiT, kavkasiis gansaxilveli 

regionebisTvis gaangariSebuli SO4
2-

/Na
+ da SO4

2-
/Cl

- 
ga-

nayofebis sidideebi  bevrad aRemateba am parametrebis 
okeaneTa wylebisTvis miRebul mniSvnelobebs. es ki, am 
raionebSi aerozolebis sulfatebiT gamdidrebaze me-
tyvelebs, rac samrewvelo sawarmoebis SO2 -is emisie-
bis SO4 - mde daJangviT SeiZleba aixsnas.  

amasTan, miuxedavad sulfat-ionebis koncentraci-
ebis maRali mniSvnelobebisa, naleqebis amJaveba ar aR-
iniSneba, rac, rogorc Cans, sinjebSi mJaviani garemos 
maneitralizebeli, kalciumisa da hidrokarbonatuli 
ionebis simravliT unda aixsnas. mTlianad sakvlev te-
ritoriaze pH-is mniSvneloba naleqebSi sakmaod mya-
ria da maT, rogorc, miaxloebiT, gawonasworebul 
xsnarebs axasiaTebs. aRsaniSnavia, rom kavkasiis yvela 

regionSi Cl
-
 da Na

+ ionTa koncentraciebis Sefardebis 
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sidideebi, praqtikulad, mcired gansxvavdebian misi 
okeaneebis wylisaTvis miRebul mniSvnelobisagan, rac 
am nivTierebaTa zRviuri warmoSobaze miuTiTebs. 
    

cxrili 8.5. kavkasiis regionebSi da okeanes zedapirze 
mosuli naleqebisa da okeanes wylis mineralizaciis 

maxasiaTeblebis mniSvnelobebi 

maxasia-
Teblebi 

            regionebi 

qalaqis mTis 
zRvis-
pira 

okeanes 
zedapir-
ze mosu-
li nale-
qebi 

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       

                                        
    sainteresoa, agreTve, sakvlev regionebSi ionebis  
jamTa ganawilebis Sefasebebi Tbilsa da civ period- 
ebSi. Tanaxmad gansaxilveli monacemebisa (cxr.8.5):    
    - zRvispira raionebSi es maCveneblebi weliwadis   
orive periodSi praqtikulad ucvlelia;  
    - mTis regionebSi maTi mniSvneloba civ periodSi - 

ic naklebia, vidre TbilSi;  
    - qalaqebSi am parametrebs mTian regionebSi aRniS- 
nulis sawinaaRmdego svla gaaCnia. maTi sidide civ pe-
riodSi SesamCnevad metia vidre TbilSi. 
    atmosferul naleqebSi sakvlev nivTierebaTa ione-
bis jamTa zemoaRniSnuli ganawileba, rogorc Cans, 
atmosferos minarev aerozolebis genetikuri sxvaobe-
biT aixsneba. 
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    magaliTad, zRvispira raionebSi, rogorc aRiniSna, 
naleqebis mineralizaciis formireba, ZiriTadad, war-
moebs zRvis marilebis xarjze. amasTan, atmosferoSi 
Semosuli maTi saerTo raodenoba, rogorc Cans, orive 
gansaxilvel sezonSi erTnairi sididis aris.   
    mTian raionebSi, vinaidan civ periodSi qvefenili 
zedapiri Tovlis safariTaa dafaruli, adgilobriv 
naleqTa mineralizaciis wyarod, umTavresad, samrewve-
lo da zRvispira raionebidan haeris nakadiT gadmota-
nili “tranzituli” aerozolebi gvevlinebian. xolo, 
Tbil periodSi ionTa jamis momateba - am periodSi 
aerozolebis damatebiTi wyaros - eoluri warmoSobis 
bunebrivi, miwis zedapiris eroziis produqtebisagan 
Semdgari, aerozolebis arsebobiT aixsneba. 
    qalaqebis garemoSi naleqebis mineralizacia, Ziri-
Tadad, samrewvelo aerozolebis wiliT unda iyos ga-
npirobebuli. mas, rogorc viciT, weliwadis civ peri-
odSi gaTbobis sistemebis gamonabolqvi minarevebi ema-
teba, rac, rogorc Cans, atmosferuli naleqebis mine-
ralizaciis momatebas uwyobs xels. 
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  IX.  atmosferos gamtvrianebis ekologiuri     

                     monitoringi                                       

                                                    
  9.1. atmosferuli mtveri da misi Taviseburebani 
    germaneli mecnieris v.gibsis mier SemoTavazebu-
li mcneba “aerozoli” (Gibbs W. Clouds and Smoke. – N.Y. 

Blakiston, 1924) moicavs aerodispersuli sistemebis far-
To nairsaxeobas, romelTa Soris mtveri, nisli da bo-
li arian. 
    atmosferuli haeris erT-erT farTod gavrceleb-
ul minarevs warmoadgens mtveri, romlis maxasiaTeb-
lebi ukve kargadaa cnobili da SeSfoTebasac iwveven. 
umTavresad es qveda atmosferosa da haeris miwispira 
fenaSi gavrcelebul mtvris nawils exeba. 
    cnobilia, rom anTropogenuri zemoqmedebis Sedeg-
ad atmosferoSi am minarevis raodenobis mniSvnelova-
ni mateba aRiniSneba, ramac ukve ara marto samrewvelo 
centrebsa da qalaqebSi, aramed maTgan mniSvnelovnad 
daSorebul raionebSic ki saSiS sidideebs miaRwia.   
    zogadi SefasebebiT, mTeli msoflios qalaqebSi 
erTi wlis ganmavlobaSi atmosferoSi gafrqveuli an-
Tropogenuri warmoSobis myari nawilakebis raodenoba 
daaxloebiT 1 mlrd. t. Seadgens. amis Sedegad atmos-
feros dabinZurebis mkveTri matebis tendenciis mqone 
samrewvelo raionebsa da qalaqebSi, maTgan sakmaod 
daSorebul raionebTan SedarebiT, haeris 2-3 rigiT 
ufro maRali gamtvrianeba aRiniSneba. amitom am mina-
revis fizikur-qimiuri Tvisebebis, warmoSobisa da siv-
rcul-droiTi ganawilebis kanonzomierebaTa gamovle-
na, Seswavla da dazusteba mniSvnelovan amocanas war-
moadgens, romelsac didi mecnieruli da praqtikuli 
Rirebuleba gaaCnia.             
    xSirad atmosferuli mtvris dayofas Tavisi Tvi-
sebebis mixedviT awarmoeben, maT Soris: higienurad - 
biologiuri zemoqmedebiT; meteorologiurad - atmos-
feroSi ganawilebiT; teqnikurad - adamianis sameurneo 
da samrewvelo qmedebiT. 
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    garda amisa, haerSi danawilebuli nawilakebis mi-
er sinaTlis sxivebis gafantvis Tviseba, maTi talRis  
sigrZisagan damoukideblad, meteorologiur optikaSi 
gamoiyeneba mtvris nawilakebis gamosayofad nawilake-
bis im ricxvidan, romelTa zomebi molekulaTa zom-
ebs uaxlovdeba. amasTan, mtvris nawilakebad miiReba 
iseTi nawilakebi, romelTa sinaTlis gafantvis inten-

sioba - I mniSvnelovnad gadaixreba releis kanonidan, 

romlis Tanaxmad I proporciulia -4-sa. magaliTad, 
wvrili mtvris mier gafantuli sinaTlis intensiobis 
cvalebadoba sinaTlis nakadis talRis sigrZis kvad-

ratis ukuproporciulia, anu I
- (vulkanuri warmo-

Sobis mtveri). ufro msxvildispersuli mtveri sxvada-
sxva talRis sigrZis mqone sinaTlis nakads TiTqmis 

erTnairad fantavs, anu I proporciulia -is naxSi-

ris mtveries, atmosferoSi myofi 0.1 mkm-ze meti zo-
mis is nawilakebia, romelTa zomebi sakmarisia releis 
kanonidan SesamCnevi gadaxrebis gamosavlenad da mete-
orologiaSi mtvris nawilakebad miiRebian.  
    xSirad mtvris nawilakebi eleqtrodamuxtvisa da 
radioaqtiurobis mixedviTac iyofian. nawilakebi, rom-
lebic mTlianad an nawilobriv radioaqtiuri nivTie-
rebisagan Sedgebian, radioaqtiur mtvrad iwodebian.  
    atmosferuli mtvris mniSvnelovan Taviseburebas 
misi eleqtruli Tvisebebi warmoadgenen. haerSi danaw-
evrebul wvrildispersul mtverze eleqtruli muxtis 
arseboba SeiZleba iyos gamowveuli, rogorc atmosfe-
ruli ionebis pirdapiri mitacebiT, ise mtvris nakadSi 
urTierTxaxuniT, im SemTxvevaSic ki, roca aerozoli 
Tavdapirvelad arc ki iyo damuxtuli. amasTan, miRebu-
li muxtis sidide urTierTmoqmed nawilakTa zomebisa 
da masebis sxvaobebzea damokidebuli.   
    mecnierebis mier damtkicebulia, rom mtvris nawi-
lakebis eleqtrizacia izrdeba maTi nakadis siCqaris, 
tenperaturisa da arsebobis xangrZlivobis matebasTan 
erTad, xolo tenianobis mateba mis Semcirebas iwvevs.  
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    bevri mecnieri miiCnevs umTavresad aerodispersu-
li sistemebis klasificirebas dispersiis mixedviT. es 
gamowveulia imiT, rom dedamiwis zedapirze nawilakeb-
is daleqvis (sedimentaciis) siCqareebi dakavSirebulia 
maT zomebTan. amasTan, sedimentaciis siCqareebis oTxi 
ZiriTadi saangariSo formulaa miRebuli, romelTa  
gamoyenebis diapazonis mkacrad gansazRvra sakmaod 
rTulia. 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 sedimenta-
ciis siCqaris (haerSi Setivtivebuli myari nawilakebis 
daleqvis siCqaris) gasaangariSeblad stoqsis formu-
la aris miRebuli: 

g
η18

d)ρρ(
V

2
 m

      ,           (9.2) 

sadac - haeris dinamikuri siblantea, xolo danarCeni 
aRniSvnebi iseTivea, rogorc zemomocemul formulaSi. 
    sedimentaciis siCqareebs 0.1-3 mkm zomebis nawilake-
bisTvis stoqsis formulaSi keninghemis mier Semotani-
li SesworebebiT angariSoben: 

)1('

d
kVV mλ

     
 ,             (9.3) 

sadac V - stoqsis formuliT gaangariSebuli sedimen-

taciis siCqare, m - nawilakTa Tavisufali garbenis  

manZili, xolo k- mudmivi sididea, romelic 1.3-2.3 Sor-
is meryeobs. 
    imis gaTvaliswinebiT, rom 1 mkm-ze naklebi zomeb-

is nawilakebi, brounis moZraobis msgavs, x - amplitud-
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is rxevebs asruleben, sedimentaciis siCqaris saanga-
riSod miRebulia ainStainis formula:  
 

                          
dN

RTt
x

πη3

4
         ,           (9.4) 

sadac R - gazuri mudmivi sidide, T - absoluturi tem-

peratura, N - nawilakTa raodenoba molebSi, xolo t - 
dakvirvebis droa. 
    rogorc wesi, es formulebi mxolod mdgradi atm-
osferos pirobebSi SeiZleba iqnen gamoyenebuli. amas-
Tan erTad sxva empiriuli da rigi Teoriuli mosaz-
rebebiT miRebuli formulebic arsebobs, magram isini 
iSviaTad moixmarebian praqtikaSi. 
    atmosferuli mtvris zomebis gansazRvras, garda 
zemoaRniSnulisa, qvefenili zedapiris dabinZurebasa 
da adamianis janmrTelobaze zemoqmedebis sakiTxebis     
Seswavlisas eniWeba didi mniSvneloba. magaliTad, gam-
ovlenilia, rom adamianis filtvebSi, umTavresad, ise-
Ti nawilakebi xvdebian, romelTa zomebi 5 mkm-s ar aR-
emateba. 10 mkm-ze ufro msxvili nawilakebi mTlianad 
cxviris RruSi ileqebian, xolo, piriT sunTqvisas, is-
ini zeda bronqebis iqiT ar Sedian. 5 mkm-s toli nawi-
lakebis mcire raodenobisa da maTi ufro didi zomis 
umetesi nawilis dakaveba xdeba cxvirSi, xolo danar-
Ceni nawili ki, sedimentaciis xarjze bronqebSi ileqe-
ba 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 uk-
an amoisunTqebian. am zomebze ufro mcire sididis na-
wilakebis daleqva filtvebSi difuziis xarjze aris   
SesaZlebeli.  
    gamokvlevebiT dadginda, rom sunTqvis procesSi 
eleqtruli muxtebis matarebeli atmosferuli mtvris 
nawilakebi gacilebiT ufro didi raodenobiT daikave-
ba, vidre neitraluri. amasTan, eleqtrodamuxtuli na-
wilakebis dakaveba 54%-s Seadgens, xolo neitralure-
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bisa ki, mxolod -18%-s. arsebuli kvlevebis monacebis 
analizis Sedegad gakeTebulia daskvna imis Taobaze, 
rom ekologiuri TvalsazrisiT atmosferuli mtveri, 
nawilakebis dispersiulobis mixedviT, saWiroa daiyos 
oTx jgufad:         
  -  I jgufs, atmosferoSi mudmivad dispergirebuli  
15 mkm-mde zomebis, wvrildispersiuli nawilakebi Se-
adgenen. 
     higienuri TvalsazrisiT, am jgufSi 5 mkm-mde zo-
mebis fraqciis gamoyofa aris SesaZlebeli,  rogorc 
sasunTqi organoebisaTvis gansakuTrebiT mavne nawila-
kebisa;              
  -  II-e jgufSi 15-40 mkm diapazonis zomebis mtvris 
nawilakebia gaerTianebuli, romlebic gamudmebiT moi-
povebian samrewvelo centrebisa da msxvili qalaqebis 
atmosferul haerSi. xelSemwyobi meteorologiuri pi-
robebis arsebosas, isini haeris nakadiT am raionebid-
an ramdenime aseul kilometrzec ki gadaitanebian.      
  -  III-e jgufs 40-100 mkm zomebis msxvildispersiuli 
nawilakebi Seadgenen, romlebic samrewvelo obieqtebi-
dan 2-3 km daSorebiT da agreTve mtvriani qarbuqis pi-
robebSi daikvirvebian.  
  -  IV-e jgufs 100 mkm-ze ufro didi zomebis nawila-
kebi Seadgenen. am saxis nawilakebi samrewvelo cent-
rebis sahaero auzSi da mtvriani qarbuqis pirobebSi 
daikvirvebian. 
    cxr. 9.1-Si cementisa da aluminis sawarmoTa da  
Tixamiwis gadamamuSavebeli kombinatis mimdebare raio-
nebSi, emisiebis wyaroebidan sxvadasxva manZilze haer-
is erTeul moculobaSi, mtvris nawilakTa zomebis mi-
xedviT ricxviTi ganawilebis kvlevaTa gasaSualoebu-
li Sedegebia mocemuli, procentebSi. 
    rogorc mocemuli cxrilidan Cans, minarevTa emi-
siebis wyaroebidan 4-12 km manZilis daSorebiT Sesam-
Cnevad Warbobs 3 mkm-mde diametris mqone nawilakebi.  
    zomebis 6 mkm-mde gadidebisas maTi ricxviTi konc-
entraciebis maqsimaluri sidideebis gadanacvleba ga-
monabolqvebis wyarodan 0,5-2 km-iT daSorebul raion-
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ebSi SeiniSneba. amasTan, ufro met manZilebze aseTi 
nawilakebis ganawilebas klebadi xasiaTi gaaCnia.       

 
      cxrili 9.1. mtvris nawilakTa zomebis mixed- 
      viT ricxviTi ganawileba %-Si, emisiebis wya-    
      roebidan sxvadasxva manZilze  

nawilakTa 
zomebi, mkm 

manZili 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 - - - - - 
     
    ufro didi zomis nawilakebi daaxloebiT Tanabra-
daa ganawilebuli dispersiulobis mixedviT gamonabo-
lqvTa CiraRdnis TiTqmis mTel sigrZeze. amis gamo ga-
Znelebulia fraqciebis mixedviT maTi dagrovebis rai-
onebis gamoyofa. 
    atmosferos gamtvrianebis Seswavlisas, unda ganva-
sxvavoT erTmaneTisagan bunebrivi - “fonuri” da samre-
wvelo warmoSobis aerozoluri minarevebi, romlebic, 
garda amisa, adamianis sameurneo saqmianobis produq-
tebsac Seicaven. 
    bunebrivi aerozolebi, umTavresad, zRvis marile-
bisagan, tyis xanZris bolisagan, vulkanuri warmoSo-
bis mineraluri mtvrisa da qaris mier miwis zedapiris 
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eroziis produqtebis Semcveli (eoluri mtveri) nawi-
lakebisagan Sedgeba.  
    garda amisa, isini Seicaven: mcenareTa lpobis pro-
cesSi warmoqmnil organul nivTierebebs; cocxal or-
ganizmebs, rogoricaa, magaliTad, baqteriebi; mcenare-
Ta sporebs; yvavilebis mtvers da, nawilobriv, samrew-
velo raionebidan haeris nakadiT gadmotanil nivTie-
rebebs.          
    samrewvelo raionebis haeri Zalze didi raodeno-
bis rTuli qimiuri Sedgenilobis mtvris nawilakebs 
Seicavs. misi gansazRvra, yvela Semadgeneli qimiuri 
komponentis gaTvaliswinebiT, TiTqmis SeuZlebelia.  
    am saxis mtverSi organuli warmoSobis nawilakTa 
Soris fenolisa da karboqsilis Semcveli, didi mol-
ekularuli wonis SenaerTebi Warboben, antracenebis, 
pirenebisa da nafTolebis CaTvliT, romelTa zogadi 
buneba yvela samrewvelo raionisaTvis, albaT, erTnai-
ri unda iyos, xolo araorganuli nivTierebebidan li-
Tonuri SenaerTebis didi ricxvia aRmoCenili. aRniS- 
nuli sakiTxis Seswavlis mizniT, mravali wlis ganma-
vlobaSi sruldeboda specialuri gamokvlevebi emisi-
uri speqtraluri analizisa da atomur-absorbciuli 
meTodebis gamoyenebiT. am kvlevebis zogierTi Sedegi 
cxr. 9.2-Sia motanili, sadac sakvlevi elementebis si-
dideebi warmodgenilia maTi mTliani jamis wilebis 
saxiT, procentebSi.     
 

          cxrili 9.2. metaluri mikrominarevebis  
                Semcveloba qalaqis atmosferul haerSi  

 

rogorc saanalizo cxrilidan Cans, atmosferul 
mtverSi didi raodenobiT aris iseTi mikrominarevebi, 
romelTa ricxvs toqsikuri elementebi - manganumi, ba-
riumi, tyvia, qromi, da sxv. miekuTvneba. 

              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 
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    am minarevebis koncentraciebi atmosferoSi Ziri-
Tadi samrewvelo warmoebaTa gamonabolqvebis saxeoba-
ze, meteorologiur pirobebze da sakvlevi regionis 
orografiaze aris damokidebuli.       
    aerozolebis qimiuri Sedgeniloba erTi da imave 
raionisaTvisac ki gamudmebiT icvleba am parametrebze 
damokidebulebiT. ase magaliTad, SeniSnulia, rom li-
Tonuri elementebis koncentraciebis sezonuri cvli-
leba zamTarSi maqsimumiT da zafxulSi ki, minimumiT 
xasiaTdeba. amasTan, mTian raionebSi, rogorc es atmo-
sferuli naleqebis mineralizaciis ganxilvisas aRini-
Sna, sakvlevi minarevebis sezonur svlas sawinaaRmde-
go xasiaTi gaaCnia. garda amisa, naleqian dReebSi, miw-
ispira haerSi mtvris araorganuli fraqcia mkveTrad 
matulobs. 
    atmosferuli mtvris Taviseburebani marto aRniS-
nuliT ar Semoifargleba. magram, atmosferos dabinZu-
rebis monitoringis warmoebisas, zemoT ganxilul max-
asiaTeblebs gansakuTrebuli yuradReba eTmoba. isini 
miekuTvnebian am minarevis ZiriTad ganmasxvavebel Tvi-
sebebs da atmosferos aerodispersiuli sistemebis di-
di ricxvidan misi gamoyofis saSualebas iZlevian. 
 
  9.2. mtvris minarevTa wyaroebi da atmosferos 
       dabiZurebaSi maTi wvlilis Sefasebebi 
    mtvris minareviT atmosferos dabinZurebaSi misi 
calkeuli wyaroebis gavlenis Seswavlis procesSi, me-
cnier-mkvlevarebi am minarevs, Tavisi warmoSobis mixe-
dviT - kosmosur, vulkanur, eolursa da samrewvelo 
mtvrebad dayofen. 
    kosmosuri mtveri da misi Semcveloba atmosfero-
Si naklebad Seiswavleboda. magram, Tanamedrove piro-
bebSi, did simaRleze mfreni TviTmfrinavebi, meteoro-
logiuri raketebi da Tanamgzavrebi saWiro informa-
ciis miRebis did saSualebas iZlevian.  
    mravali kvlevis Sedegebis analiziT dadgenilia, 
rom atmosferuli mtvris SemadgenlobaSi kosmosuri 
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warmoSobis mtvris wili Zalze mcirea da misi koncen-
tracia wlebis ganmavlobaSi praqtikulad ar icvleba.  
    mTel atmosferoSi kosmosuri mtvris Semcveloba, 
daaxloebiT, 106 t-s utoldeba, rac am minarevis saer-
To raodenobis 1%-ze naklebs Seadgens. amasTan, Sefa-
sebebma gviCvena, rom dedamiwis mTel zedapirze 24 sa-
aTis ganmavlobaSi misi 104t modis, rac, daaxloebiT, 

0.210-4 t/km2 -s Seadgens erT dRe-RameSi.  
    kosmosuri mtvris ZiriTadi zomebi 0.1-1.0 mkm-s far-
glebSi meryeobs, Tumca, xSirad 40 mkm-ze meti zomis 
nawilakebic aRiricxeba. dedamiwidan 20 km-iT daSoreb-
ul simaRleze am saxeobis mtvris nawilakTa koncent-
racia, 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 iSvia-
Tad SeimCneva da isic napirebidan mcire daSorebiT.   
    troposferoSi aerozolebis vertikaluri ganawi-
lebis gamokvlevebma gvaCvena, rom saSualo da zeda 
troposferos aerozolebis 90%-ze meti kontinenturi 
warmoSobisaa, xolo danarCeni nawili zRvis warmoSo-
bis nivTierebebisagan Sedgeba.  
    kontinentisa da wynari okeanes zedapirebidan daS-
orebul simaRleebze aerozolebis nawilakTa ricxob-
rivi ganawilebis kvlevis Sedegebi saSualebas iZleva 
davaskvnaT, rom zRvis Sxefebis aorTqlebis Sedegad, 
okeaneebis zedapirze 0.5km simaRleze, kontinentis atm-
osferul haerSi arsebuli bunebrivi aerozolebis ri-
cxvze ufro meti nawilakebi warmoiqmnebian. amasTan, 
atmosferos ufro maRal fenebSi, uSualod 7-9 km si-
maRleebamde, bunebrivi warmoSobis kontinenturi aer-
ozolebi Warboben. xolo, kontinentisa da okeanes ze-
viT, amis momdevno simaRleebze, nawilakTa koncentra-
ciebi daaxloebiT Tanabrad aris ganawilebuli.  
    okeanes zedapiridan 15 m-ze aerozolebis nawilak-
Ta zomebi 10 mkm-s ar aRemateba, xolo 9 km simaRleze, 
maTi zomebis ganawilebis maqsimumi 0.1 mkm nawilakebze 
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modis. amasTan, nawilakTa raodenobis ZiriTad masas 
0.3 mkm-ze ufro mcire zomebi axasiaTebT.  
    zRvisa da kontinentis zedapirebis zeviT atmosfe-
ruli mtvris qimiuri Sedgenilobis vertikaluri gana-
wilebis Sedarebebi gviCveneben, rom kontinentze 9 km 
simaRlebamde is praqtikulad erTgvarovania, xolo  
okeanes zeviT ki mas orgvarovani xasiaTi gaaCnia. amas-
Tan, zRvis gavlena aerozolebis Sedgenilobaze 1-2 km 
simaRleebamde vrceldeba, xolo ufro zeviT aerozo-
lebis Sedgeniloba axlosaa samrewvelo raionebidan 
sakmaod daSorebul kontinentis troposferosaTvis 
damaxasiaTebel SedgenilobasTan. 
    mravali mecnieris gamokvlevaTa Sedegebis Sefase-
bis Tanaxmad, vulkanuri amofrqvevebi atmosferos da-
binZurebis erT-erT mniSvnelovan wyarod gvevlineba.   
    grZelvadiani dakvirvebebis saSualebiT mecniereb-
is mier raodenobrivad iqna Sefasebuli am saxis atmo-
sferuli mtvris bevri maxasiaTebeli. amasTan, vulka-
nuri mtvris nawilakebis mier mzis mosuli gamosxive-
bis SemcirebiT gamowveul radiaciuli reJimis cvli-
lebebis Sefasebebs da vulkanuri amofrqvevebis Tanm-
xleb bundovan ganaTebaze dakvirvebebs eniWeba arsebi-
Ti mniSvneloba. am monacemebis analizis Sedegebi, de-
damiwaze vulkanuri ferflisa da lavis naleqebis Se-
fasebebis monacemebTan erTad, vulkanuri mtvris gavr-
celebis masStabebisa da atmosferos dabinZurebaSi 
misi wilis dadgenis saSualebas iZleva. 
    vulkanuri mtvris bunebas did simaRleebze gavr-
celebuli da iq garkveuli vadiT damkvidrebuli nac-
rovani fena da, masTan erTad, ufro metad sicocxl-
isunariani aerozoluri fenebi warmoadgenen.  
    ukanasknelTa Soris, nacrovani warmoSobis aeroz-
olebis ricxvs, qimiuri warmoSobis aerozolebi War-
boben. isini atmosferuli ozonisa da vulkanuri amo-
frqvevebis produqtis - gogirdis orJangis urTierTq-
medebis Sedegad warmoiqmnebian.  
    atmosferoSi nawilakebis sicocxlis vada SezRu-
dulia da damokidebulia maTi sedimentaciis siCqare-
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ebze, romlebic (9.3) formulis daxmarebiT gamoiTvl-
ebian. amasTan, vulkanuri mtvris nawilakTa zomebi de-
damiwis zedapiridan sxvadasxva simaRleebze, amofrq-
vevebis Sedegad maTi SeRwevis adgilebSi, saSualod, 
0.5-5.0 mkm farglebSi meryeobs, xolo simkvrive ki, da-
axloebiT, 2.3 g/sm3 tolad aris miCneuli. 
    aRniSnuli gaangariSebebis Sedegebi cxr.9.3-Sia mo-
cemuli. 
 

  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. 

0,04
5 

27 
d.-R. 

0,011 
15,5 

kvira 
0,003 

62 
kvira 

    
    mocemul cxrilSi ar aris motanili sakvlevi pa-
rametrebis mniSvnelobebi 10km-ze naklebi simaRleebi-
saTvis, vinaidan am areSi atmosfero aramdgradia. gar-
da amisa, rogorc zemoT aRiniSna, am simaRleebze atm-
osferuli naleqebis mier aerozolebis nawilakTa Ca-
morecxvis efeqtic moqmedebs. magram SegviZlia CavTva-
loT, rom troposferoSi nawilakTa yofnis dro am 
areSi wylis molekulebis arsebobis dros utoldeba, 
romelsac ekvatorul nawilSi, daaxloebiT, 9 dRe-Ram-
es, xolo mTel sivrceSi, saSualod, 11 dRe-Rames uto-
leben.          
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   miuxedavad imisa, rom vulkanuri mtveri did gavle-
nas axdens planetis klimatsa da radiaciul reJimze, 
igi atmosferuli mtvris mTliani raodenobis umniSv-
nelo nawils Seadgens. magaliTad, aRniSnulia, rom 
1963 w-is 17 marts vulkani agungis (k.bali) amofrqvevis 
Semdeg avstraliisa da axali zelandiis Tavze vulka-
nuri mtveri, am minarevis saerTo raodenobis, mxolod 
14%-s Seadgenda. 
    cnobili vulkanebis amofrqvevebis qronologiur 
masalasa da maTze dakvirvebebis Sedegebze dayrdnob-
iT, gaangariSebulia atmosferoSi moxvedrili da de-
damiwis zedapirze daleqili vulkanuri mtvris woni-
Ti raodenoba, risTvisac gamoyenebulia Tanafardoba:  
 

                P = mV        ,          (9.5) 
 

sadac P - mtvris wona, xolo m da V - Sesabamisad, mi-
si simkvrive da moculobaa. 
    aRniSnulma gaangariSebebma aCvena, rom me XX-e sa-

ukunis 70-ian wlebamde atmosferoSi 1150109 t vulka-
nuri mtveri gaifrqva, romelic dedamiwis zedapirze, 

misi Tanabari ganawilebis pirobebSi, 2.3103 t/km2 feniT 
daileqeboda. amasTan, me XIX-e saukuneSi am minarevis 
230km3-is toli moculoba moxvda atmosferoSi, rac  

woniT ganzomilebaSi 520109t Sedgens, xolo me XX-e 
saukunis pirveli 70 wlis ganmavlobaSi ki, misi, daax-

loebiT, 30km3, anu 70109t, gaifrqva garemoSi.  
    motanili Sedegebi gviCveneben, rom vulkanebis am-
ofrqvevebs Zalze didi raodenobis mtveri SeaqvT at-
mosferoSi. magram, rogorc vxedavT (cxr.9.3), am saxis 
aerozolebiT mis dabinZurebas droebiTi xasiaTi aqvs. 
amas, ZiriTadad, ganapirobebs is garemoeba, rom cal-
keul amofrqvevaTa Soris sakmao didi dro gadis, rac 
wina amofrqvevebis minarevebidan atmosferos TviTgas-
ufTavebas xels uwyobs.  
    eoluri mtveri atmosferos am minarevis momdevno 
Semadgeneli nawilia. is, rogorc aRvniSneT, miwis ze-
dapiris gamofitvisa da mtvriani qarbuqisas warmoiqm-
neba. dedamiwis zedapiridan haeris nakadiT atacebuli, 
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farTo diapazonis zomebis nawilakebi atmosferos ma-
Ral fenebSi xvdebian, sadac isini maRali sididis ko-
ncentraciebs aRweven. amasTan, mtvris nawilakebi Tavi-
si warmoSobis adgilidan aseuli da, xSirad, aTaseu-
li kilometris manZilze gadaitanebian. ase, magaliT-
ad, 40 mkm-mde zomis nawilakebi evropis, aziisa da cen-
traluri amerikis napirebidan kunZul barbadosze, at- 
lantisa da wynari okeaneebis zedapirze (samecniero 
kvleviTi gemebis daxmarebiT) iyo registrirebuli.                                                                       
    rogorc 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 zo-
naSi stepebis SemoWras, xolo stepebisa ki,  gaudabno-
ebas 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. ami-
tomac am saxis atmosferuli mtvris ZiriTad wyarod 
udabnoebi da naxevrad udabnoebi gvevlinebian.  
    am regionebis atmosferul haerSi intensiuri qar-
buqisas, qaris 10-15 m/w siCqareebiT, 200 mkm-ze meti di-
ametris mqone msxvili nawilakebiT haeris gajerebis 
Sedegad mtvris koncentraciebis mkveTr matebas aqvs 
adgili. amasTan nawilakebis ufro wvrili fraqciis 
matebac aRiniSneba. 
    amerikis SeerTebul StatebSi, kanzasis dasavleTi-
sa da kolorados aRmosavleT nawilebSi, 1949-1955 w-is 
gazafxulis sezonebSi Catarebili gazomvebis Tanax-
mad: dedamiwis zedapiridan 2 m simaRleze,  8 m/wm qar-
is siCqaris pirobebSi, mtvris maqsimaluri koncentra-
cia 218 mg/m3 utoldeboda, xolo misma saSualo mniSv-
nelobam 66 mg/m3 Seadgina. amasTan, mtvris vertikalur-
ma gadatanam saaTSi 4t/km2 Seadgina. 
    eoluri mtvris koncentraciebis vertikaluri gan- 
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awilebis TvalsaCino magaliTs cxr.9.4-Si motanili  
monacemebi warmoadgenen.    
  

         cxrili 9.4. eoluri mtvris maxasiaTeblebis 
         ganawileba miwis zedapiridan sxvadasxva    
         simaRleze mtvriani qarbuqis pirobebSi            

 simaRle miw- 
 is zedapiri- 
 dan, m 

 nawilakTa 
 saSualo 
 zomebi, mkm 

mtvris saSualo 
koncentracia, 
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 

    
     rogorc mocemuli cxrilidan Cans, dedamiwis ze-
dapiridan simaRlis matebasTan, nawilakTa saSualo 
zomebi da woniTi koncentraciebi SesamCnevad mcirde-
bian da maT ganawilebebs, miaxloebiT, eqsponencialu-
ri xasiaTi gaaCniaT. 
    qalaqebisa da samrewvelo raionebis atmosferuli 
haeris erT-erT ZiriTad minarevad samrewvelo warmoS-
obis mtvers miiCneven.  
    atmosferoSi misi Semcveloba ganpirobebulia mre-
wvelobisa da transportis ganviTarebiT, romelTac, 
rogorc cnobilia, mzardi tempiT matebis tendencia 
gaaCniaT. msoflios mraval qalaqsa da samrewvelo ce-
ntrSi, mtvris nawilakebis Semcveli, samrewvelo gamo-
nabolqvebiT atmosferos maRali dabinZurebis Sedeg-
ad adamianTa janmrTelobisTvis saxifaTo mdgomareo-
baa Seqmnili.   
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    ukanaskneli wlebis ganmavlobaSi am regionebSi 
atmosferos gamtvrianebam 30%-ze ufro didad moimata. 
gasaSualoebuli mniSvnelobebiT, atmosferodan Camoc-
venili mtvris raodenoba maTSi 400 t/km2wl sidides 
aRwevs, xolo am minarevis koncentraciebi haerSi, xSi-
rad, zRvrul dasaSveb mniSvnelobas aRemateba.   
    unda aRiniSnos, rom, haeris nakadiT am minarevis 
Sor manZilebze gadatanis Sedegad, aRniSnuli viTare-
ba uaryofiT gavlenas axdens mcenareul safarze da 
sasoflo-sameurneo kulturebze. garda amisa, miwis 
zedapirze daleqvis Sedegad, planetaruli albedos 
cvlilebiT, dedamiwis radiaciul reJimze arasasur-
vel zemoqmedebas axdens. 
    atmosferos dabinZurebaSi industriuli da buneb-
rivi 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 xmeleT-
is, daaxloebiT, mxolod 56% aqvs aTvisebuli, Sedare-
biT ufro intensiur eqspluatacias ki, sul 15%-s uw-
evs. aqedan 2%-ti Senoba-nagebobebiT dakavebul farTo-
bze modis, dedamiwis mosaxleobis 40%-iT, romelsac, 
ZiriTadad, samrewvelo qalaqebis binadarni Seadgenen. 
    Tu mxedvelobaSi miviRebT imas, rom arsebuli sam-
rewvelo qalaqebi izrdebian da viTardebian urbaniza-
ciis Sedegad, xolo maT ricxvs bevri sxva axalic em-
ateba, naTeli xdeba aRniSnuli negatiuri ekologiuri 
mdgomareobis mosalodneli gauareseba. es ki, am rTu-
li fizikuri da qimiuri Tvisebebis mqone minarevis, 
ufro detalur, yovelmxriv Seswavlas moiTxovs. 
 
   9.3.  atmosferos gamtvrianebis monitoringis    
        monacemTa bazis Segrovebis sakiTxebi 
9.3.1. mtvris minarevebis dispersiuli ganawilebisa     
      da ricxviTi koncentraciis monitoringi                         
    atmosferos gamtvrianebis Seswavla, mtvris minare-
vis fizikur-qimiuri TaviseburebaTa sirTulis gamo, 
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mniSvnelovan siZneles warmoadgens. amasTan, atmosfe-
roSi ganuwyvetliv mimdinare koagulaciis, difuziisa 
da daleqvis procesebis gamo, am minarevis koncentra-
cia da nawilakTa zomebis ganawileba haerSi mudmivad 
icvleba. agreTve cvalebadi xasiaTi aqvs mtvris gamo-
yofasac misi wyaroebidan. amis gamo, gasazomi sidide - 
mtvris koncentracia mniSvnelovnad icvleba droSi. 
    gaZnelebulia, agreTve, sinjebis aRebisa da anali-
zis procesSi, maTi Tavdapirveli dispersiuli Sedge-
nilobisa da wonis ucvlelad SenarCuneba. 
    zemoaRniSnuli mniSvnelovnad aferxebs atmosfe-
ros gamtvrianebis maxasiaTebeli parametrebis sazomi 
unificirebuli aparaturis Seqmnas.  
    miuxedavad zemoaRniSnulisa, atmosferos mtvris 
minarevis Seswavlisadmi didma interesma rigi, xSirad, 
erTmaneTis Semavsebeli, meTodebis Seqmna gamoiwvia, 
romlebic aRniSnuli siZneleebis gadalaxvis SesaZle-
blobas qmnian.   
    atmosferos gamtvrianebis kvlevisas, metnawilad, 
misi Sefasebis ricxviTi da woniTi meTodebi gamoiye-
neba. kvlevis ricxviTi meTodis erT-erT ZiriTad upi-
ratesobad drois mcire monakveTSi atmosferos gamt-
verianebis dinamikis Seswavlis SesaZleblobaa miCne-
uli. am meTodiT, agreTve, nawilakebis dispersiuloba 
da forma Seiswavleba da, agreTve, SesaZlebeli xdeba 
maTi  qimiuri Semcvelobis dadgena. aRniSnuli amoca-
nebis gadasaWrelad garemos  dabinZurebis kontrolis 
qselSi nawilakTa mricxvel aparaturam - impaqtorma  
farTo gamoyeneba hpova.  
    am tipis xelsawyoebis moqmedeba dafuZnebulia ga-
mWvirvale firfitaze aerozolebis inerciuli daleq-
vis principze. amisaTvis gamoiyeneba nawilakebis kine-
tikuri energia, romelsac isini xelsawyos xvrelSi, 
haeris wvrili nakadiT gasvlis Sedegad, siCqaris mat-
ebiT iZenen. am procesis Teoriuli da praqtikuli gam-
okvlevebi k. meis mieraa Sesrulebuli (May K.R., 1945).  
    ufro mogvianebiT ki, maT mecnierTa farTo wris 
yuradReba miipyres. am gamokvlevebis Tanaxmad, raime 
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haermwovis saSualebiT atmosferul haerTan erTad Se-
wovili aerozolebi, impaqtoris xvrelSi didi siCqa-
riT, 10-100 m/wm farglebSi, moZraobis Sedegad gaiSvia-
Tebul garemoSi xvdeba, sadac haeris nakadis siCqare 
da mimarTuleba mkveTr cvlilebas ganicdis. xolo, 
aerozolebi ki, rogorc SedarebiT ufro inerciuli 
fraqcia, haeris nakadis pirveladi traeqtoriis gasw-
vriv ganagrZobs moZraobas da milSi dinebis perpendi-
kularulad ganlagebul sinjis asaReb Roburas eja-
xeba.  
    xSirad, aRniSnuli saxis kvlevebisas gamoiyeneba 
kaskaduri impaqtori, romelic ramdenime impaqtoris 
SenaerTs warmoadgens, Tanmimdevrulad Semcirebuli 
haeris Sesawovi xvrelebiT. 
    impaqtoris kaskadebSi nawilakTa inerciuli dale-
qvis efeqtianoba stoqsis parametris funqciaa da igi 
gamoiTvleba qvemoTmocemuli formuliT:  

                  
k

dV
St



 2

    ,        (9.6) 

sadac V - haeris nakadis siCqare, - nawilakTa simkvri-

ve, d - maTi diametri, - haeris siblante, ℓ - sistemis 
maxasiaTebeli sigrZe, xolo k - mudmivi sididea.  
    dadgenilia, rom impaqtoris kaskadebSi nawilakTa 
ganawileba zomebis mixedviT logariTmul - normal-
ur kanons eqvemdebareba. amasTan, miRebuli sinjebis 
damuSaveba, romelic mikroskopis saSualebiT warmo-
ebs, TiToeul kaskadSi nawilakTa saSualo zomebisa 
da ricxvis dadgenas iTvaliswinebs.      
    nawilakTa raodenobis dadgena, agreTve, mikrosko-
pis qveS sinjis sxvadasxva monakveTis fotografirebi-
Tac xorcieldeba, Semdgom maTi ricxvis daTvlis miz-
niT. amasTan, nawilakTa ricxviTi koncentraciis gamo-
saTvlelad gamoiyeneba formula:  

                  
Vb

aS
n      ,            (9.7) 
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sadac a - nawilakTa saSualo ricxvia mikroskopis xed-

vis areSi, an okularis TiToeul badeSi, S - aerozo-

lis kvalis farTobi, b - mikroskopis xedvis, an okul-

aris badis farTobi, xolo V - gamotumbuli haeris 
moculobaa.  
    amasTan aRsaniSnavia, rom, miuxedavad haerSi danaw-
evrebuli nawilakebis sakvlevi maxasiaTeblebis gansa-
zRvris mikroskopuli meTodis sakmaod didi Sromate-
vadobisa, is warmoadgens erTaderT pirdapir meTods.    
    miuxedavad misTvis Cveuli gazomvis subieqturi 
cdomilebisa, misi saSualebiT, miiReba utyuari Sede-
gebi. swored amitomac am meTodis daxmarebiT xdeba 
aRniSnuli kvlevebisaTvis gamiznuli sxvadasxva avto-
matizirebuli xelsawyoebis dakalibreba. 
    inerciuli daleqvis principi gamoiyeneba agreTve 
sxva tipis xelsawyoebSic: impiJerebSi, centrifugebSi, 
konifugebSi da sxv. magram maT ver hpoves farTo gam-
oyeneba, vinaidan sakmaod didi SerCeviTi unarianoba 
gaaCniaT aerozolebis zomebis mimarT da, amasTan, 
rigi sxva uaryofiTi mxarec axasiaTebT. 
    zemoganxilulis garda, agreTve, arsebobs sxva be-
vri xelsawyo, romelTa moqmedeba fotoeleqtrul 
principze aris damyarebuli. maTi optikuri sqema nawi- 
lakebis mier gabneuli sinaTlis nakadis intensiobis 
gazomvis sam meTodzea agebuli:  

- erT-erT maTganSi gamoiyeneba movlena, romlis 
drosac nawilakebis mier gabneuli sinaTlis na-
kadi fotoeleqtrul gamamravleblis fotokaT-
odze maqsimalurad SesaZlebeli farTosxeulo-
vani kuTxidan grovdeba;  

- meoreSi ki, nawilakebis mier gabneuli sinaTlis 
nakadis intensioba viwrosxeulovan kuTxeSi, si-
naTlis sxivis gavrcelebis axlo areSi izomeba;  

- agreTve gamoiyeneba meTodi, romelSic sakvlevi 
aerozolebis mier gabneuli sinaTlis nakadi ga-

naTebis mimarTulebasTan 90kuTxiT xelsawyos 
fotokaTodze grovdeba.  
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    am xelsawyoebis ZiriTad naklTa Soris aRiniSneba:   
    - nawilakebis zomebis arCeviToba; - qimiuri anali-
zis Catarebis SeuZlebloba; - xelsawyos gamosavalze 
miRebuli impulsisa da sakvlevi obieqtis sidideebis 
urTierTdakavSirebis sirTule. 
    aRsaniSnavia, rom aerozolebis nawilakTa Sesaswa-
vlad arsebuli meTodebi da xelsawyoebi ar SeiZleba 
iqnen miCneulni universalurad, vinaidan TiToeuli        
maTgani iZleva mxolod garkveuli sididis nawilake-
bis analizis saSualebas. amJamad ar mogvepoveba iseTi 
xelsawyo, romelic uzrunvelyofda atmosferoSi dan- 
awevrebuli mtvris nawilakebis mTeli speqtris gazom-
vebs. miuxedavad amisa, maTi daxmarebiT SesaZlebelia 
dakvirvebebis warmoeba atmosferos gamtvrianebaze da 
aerozoluri nawilakebis Seswavla zomebis sxvadasxva 
diapazonSi, rac atmosferos gamtvrianebaze saWiro 
informaciis miRebis saSualebas iZleva.         
   

9.3.2. bunebriv garemoSi aerozolur nawilakTa    
       ganawilebis maxasiaTeblebis monitoringi 
    aRniSnuli sakiTxis gaSuqebis mizniT, samrewvelo 
qalaqSi, gamonabolqvTa wyaroebidan sxvadasxva manZi-
lebze Segrovil sinjebSi, haerSi danawevrebul nawi-
lakTa zomebis mixedviT gaangariSebuli fardobiTi 
ricxvebis ganawilebis kvlevis erT-erTi seriis gasa-
Sualoebuli Sedegi nax.9.1 - zea mocemuli.  
 

 
 
 
 
 
 
 
 
 
      nax.9.1. emisiebis wyarodan 2km daSorebiT, zomebis         
     mixedviT mtvris nawilakTa fardobiTi ricxvis     
     ganawileba   
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    gansaxilvel naxazze d - nawilakTa diametri, mkm-

Si, xolo F% - i zomis nawilakTa fardobiTi ricxvia, 
maTi emisiebis wyarodan 2km manZilis daSorebiT, ro-
melic (9.8) formulis daxmarebiT aris gaangariSebu-
li:                                            

                  %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 maqsima-
luri raodenoba, daaxloebiT, 50% -ze meti, 0-9 mkm-s 
farglebSi mdebare diametris mqone nawilakebze mod-
is. amasTan, zomebis matebasTan erTad maTi ricxvi 
mkveTrad ecema da saerTo jamis mxolod mcire naw-
ils Seadgens. 
    nax.9.1 -ze mocemuli nawilakebisTvis iqna gaangari-
Sebuli sedimentaciis siCqareebi stoqsis (9.2) formu-
lis daxmarebiT. amasTan, mtvris nawilakTa simkvrive, 

toli g/m3 - sa, qimiuri analizis gziT iqna 
gansazRvruli.  
    aRniSnuli gaangariSebis SedegebiT nax.9.2-ze moce-
muli grafikia agebuli.  
                                    

 
 
 
 
 
 
 
 
 
 
 
     nax.9.2. mtvris nawilakTa sedimentaciis siCqareebi 
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    rogorc gansaxilveli naxazidan Cans, nawilakTa 
zomebis matebasTan erTad SesamCnevad matulobs maTi 
sedimentaciis siCqareebic. amasTan, maTi minimaluri 
mniSvnelobebi nawilakTa 0 - 9 mkm zomebisaTvis aRini-
Sneba, romelTa ricxvi haerSi, nax.9.1 - is Tanaxmad, ma-
qsimalurs utoldeba. amrigad, Teoriuli gaTvlebiT 
iqna dadasturebuli praqtikuli masalebiT miRebuli 
Sedegebi.  
    impaqtorebma, agreTve, TviTmfrinavebis daxmarebiT 
dedamiwis zedapiridan sxvadasxva simaRleze mtvris 
nawilakTa vertikaluri ganawilebis kvlevebSi farTo 
gamoyeneba hpoves.   
    aRniSnuli sakiTxis damuSavebis mizniT, speciali-
zirebul TviTmfrinavze ganTavsebuli impaqtoris dax-
marebiT dedamiwis zedapiridan yovel 500 m-Si, 4000 m-s 
simaRlemde, atmosferuli mtvris minarevis sinjebi iq-
na aRebuli. 
    amasTn, kvleva iTvaliswinebda samrewvelo qalaqis 
raionSi mtvris nawilakTa ricxobrivi koncentracie-
bis vertikaluri ganawilebis dadgenas, dedamiwis ze-
dapiridan simaRlis cvlilebaze da atmosferos stra-
tifikaciaze damokidebulebiT. am kvlevis gasaSualo-
ebuli Sedegebi nax.9.3-is grafikebzea mocemuli.   
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      kvlevis Sedegad miRebuli masalis analizi gviC-
venebs, rom sxvadasxva simaRleebze aRebul atmosfe-
ruli haeris sinjebSi, mtvris nawilakTa ricxviTi 
koncentraciis ganawileba gabatonebul meteorologi-
ur pirobebzea damokidebuli. amasTan, temperaturul 
inversiebs mniSvnelovani roli gaaCniaT. 
    rogorc zemoT iyo aRniSnuli, normalur pirobeb-
Si dedamiwidan troposferos zeda sazRvramde simaR-
lis yoveli 100 m-iT matebasTan atmosferuli haeris  
temperaturas, saSualod, 0.6° klebis xasiaTi gaaCnia. 
magram, xSirad, haeris romelime fenaSi es kanonzomi-
ereba irRveva da temperaturis klebis magivrad misi 
mateba 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, burus-
is, nislis, Rublebis warmoSobisa da mavne minarevTa 
dagrovebis xelsayrel pirobebs qmnian. aqedan gamomd-
inare, mtvris nawilakTa koncentraciebis ganawileba 
inversiebis arsebobis pirobebSi iwvevs did interess.   
    rogorc saanalizo nax. 9.3-dan Cans, mocemul kvle-
vebSi nawilakTa ganawileba or jgufad daiyofa:    
    pirvel jgufs miekuTvneba SemTxvevaTa rigi, rome-
lSic nawilakTa koncentraciebis ganawileba simaRl-
is mixedviT eqsponencialur kanonzomierebas eqvemde-
bareba, kargi miaxloebiT;  
    meoreSi ki - mocemulia koncentraciaTa rigi, rom-
elSic maTi ganawileba, daaxloebiT, 3km simaRlemde  
aRniSnul kanonzomierebidan mniSvnelovnad gadaixre-
ba. nawilakTa koncentraciebis ganawilebis pirvel 
jgufSi Semavali sinjebis 40%-s Seadgenen sinjebi, 
romelTa aRebisas aRiniSneboda 1-3 saaTis xangrZliv-
obis susti inversiebi. 
    meore jgufs Seadgenen sinjebi, romelTa aRebisas, 
ZiriTadad, aRiniSneboda ramdenime saaTidan - 3-ze me-
ti dReRamis xangrZlivobis Zlieri inversiebi.       
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    naxazidan Cans, rom ukanaskneli jgufis monacemeb-
Si 0-3km simaRlis intervalSi mtvris nawilakTa konc-
entraciebis SesamCnevi mateba daikvirveba. es ki, ganpi-
robebulia aRniSnul simaRleebze haeris masebis ver-
tikaluri ganawilebis xelisSemSlel, temperaturis 
inversiebis arsebobiT, riTac, Tavis mxriv, haeris am 
fenebSi minarevebis dagrovebis pirobebi iqmneba. 
 
          9.3.3. atmosferos gamtvrianebis    
                 kontrolis meTodebi 
    atmosferos gamtvrianebis kontrolis msoflio 
praqtikaSi misi gansazRvra, ZiriTadad, woniT erTeu-
lebSi sruldeba. es ganpirobebulia imiT, rom woniTi 
meTodi miRebulia standartulad da aRniSnuli gazo-
mvebis warmoebisas, misi gamoyeneba aris aucilebeli.     
    amasTan, ori midgomiT sargebloben. erT-erTi maT-
gani mtvris sinjis Segrovebis metad gavrcelebuli 
aspiraciuli meTodisagan Sedgeba, xolo meore ki, se-
dimentaciur princips emyareba. 
    aRsaniSnavia, rom sedimentaciuri analizi atmos-
feros gamtvrianebis kontrolis meTodebis erT-erTi 
ZiriTadi Semadgeneli nawilia, vinaidan mtvris minare-
vis msxvildispersiuli nawilis Segroveba, praqtiku-
lad, mxolod am meTodis gamoyenebiT xdeba.  
    Segrovili sinjebis Sesabamisi analizis Semdeg, 
miiReba saWiro informacia haeris nakadis dinebebze, 
mtvris minarevis qimiur Sedgenilobaze, mSral daleq-   
vasa da naleqebiT mis Camorecxvaze atmosferodan da 
sxv.  
    sedimentaciuri meTodi aerozolTa myari fraqci-
is sinjebis Segrovebis erT-erT uZveles da umartives 
saSualebas warmoadgens. mas ori nairsaxeoba gaaCnia: 
    - pirvel SemTxvevaSi sakvlevi haeri Tavsdeba gar-
kveul izolirebul moculobaSi, sadac warmoebs na-
wilakTa daleqva gravitaciuli Zalis moqmedebiT. ami-
saTvis sxvadasxva sedimentaciuri ujredebi gamoiyene-
ba, romelTa Soris yvelaze cnobilia ouensis mtver- 
sazomi da grinis sedimentatori.  
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    - meore SemTxvevaSi nawilakTa sedimentacia ucno-
bi moculobis mqone, SeuzRudavi sivrcidan (atmosfe-
rodan) warmoebs.  
    gansaxilveli meTodiT miRebuli Sedegebi SeiZle-
ba gamoisaxos mocemuli drois ganmavlobaSi erTeul 
farTobze daleqil nawilakTa ricxvSi an maT wonaSi. 
igi amJamadFfarTod gamoiyeneba praqtikaSi, atmosfer-
os dabinZurebis gansazRvris Sedegebis woniT erTeu-
lebSi gamosaxvis mizniT. 
    meTodis ZiriTad naklovanebas sinjis asaRebi mow-
yobilobis sakmaod xangrZlivi eqsponireba (ramdenime 
saaTidan ramdenime dRemde) miekuTvneba, romelic at-
mosferoSi mtvris koncentraciaze aris damokidebuli. 
garda amisa, nawilakTa wvrildispersiuli fraqciis 
daWera sakmaod Znelad xorcieldeba. 
    miuxedavad aRniSnulisa, dedamiwis zedapirze mo-
suli atmosferuli mtvris raodenobis gansazRvris 
didi mniSvneloba, praqtikaSi am ukanaskneli meTodis 
gamoyenebis aucileblobas iwvevs. amasTan, misi gamoye-
neba gacilebiT martivia, vidre haerSi mtvris koncen-
traciis gansazRvra aspiraciuli meTodiT, rasac spec-
ialuri aparatura sWirdeba.  
    koleqtoriT aRebuli sinjis Sesabamisi damuSave-
bis Sedegad SeiZleba vimsjeloT garemos dabinZure-
bis iseT mniSvnelovan maxasiaTeblebze, rogorebic 
aris:  -  atmosferos saerTo gamtvrianeba; radioaqtiu-
ri dabinZureba; qimiuri Sedgeniloba; haeris nakadiT 
mtvris nawilakTa regionaluri da transsasazRvro 
gadatanebis gansazRvris SesaZlebloba da sx. 
    atmosferuli mtvris woniTi koncentraciebis  
20 wuTiani gasaSualoebuli, diskretuli mniSvnelobe-
bis misaRebad, rac ganpirobebulia garkveuli higienu-
ri moTxovnebiT, farTod gamoiyeneba aspiraciuli meT-
odi. igi ukve didi xania gamoiyeneba praqtikaSi da wa-
rmoadgens ZiriTad meTods saimedo Sedegebis misaRe-
bad. amasTan, arapirdapir meTodebze dafuZnebuli yve-
la aspiraciuli principis gamoyenebiT moqmedi avtoma-
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turi xelsawyos kalibreba am meTodis daxmarebiT  
warmoebs.  
    amis garda, aspiraciuli meTodis Rirsebas miekuT-
vneba aRebuli sinjebis reprezentatuloba da maTi 
dispersiuli, qimiuri da sxva analizis Catarebis Ses-
aZlebloba. 
 
    9.3.4. atmosferos gamtvrianebis kontrolis    
         eqspresmeTodebis moqmedebis principebi 
    rogorc aRvniSneT, atmosferos gamtverianebis re-
gularuli kontrolis mizniT, aspiraciul principze 
dafuZnebuli meTodi gamoiyeneba. amasTan, sakvlevi hae-
ris gatumbvisas boWkovani filtris gavliT, ukanaskne-
lze mtvris naleqi miiReba. 
    haeris gafiltvramde da gafiltvris Semdeg fil-
tris wonaTa sxvaobiT ganisazRvreba mtvris sinjis 
wona. mtvris koncentracia ki - ukanasknelis filtrSi 
gasuli haeris moculobasTan SefardebiT gaiTvleba. 
    am meTodis ZiriTad nakls sinjis aRebis Sromate-
vadoba da filtris  bevrjeradi awonvis aucileblo-
ba Seadgens. garda amisa, sinjis aRebasa da gazomvis 
Sedegis miRebas Soris arsebuli droiTi monakveTis 
didi wyvetiloba ver uzrunvelyofs saWiro informa-
ciis miRebis operatiulobas.  
    jerjerobiT SeuZlebelia zemoaRniSnuli meTodiT 
mtvris koncentraciis pirdapiri gazomvis avtomatizi-
reba. magram arsebobs misi gazomvis rigi arapirdapiri 
eqspresmeTodi, romelic dafuZnebulia optikur, radi-
ometrul, eleqtronul da siTbur principebze.  
    rogorc gamokvlevebma aCvena, nawilakTa eleqtru-
li muxtebi da mtvris Termuli Tvisebebi yovelTvis 
araa misi wonis proporciuli. amitom, mtvris am fizi-
kuri Tvisebebis arapirdapiri gazomvebis sizuste dam-
okidebulia aerozolebis nawilakTa maxasiaTeblebis 
cvalebadobaze. magaliTad, mtvris eleqtrizacia hae-
ris tenianobaze da, gansakuTrebiT, mis xnovanobazea        
damokidebuli. droTa ganmavlobaSi misi eleqtruli 
Tvisebebi Zlierdeba, xolo tenianobis matebasTan ki, - 
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mcirdeba. amis gamo, gazomvebis pirobebze damokidebu-
lebiT, yovelTvis iqmneba xelsawyos xelaxali daka-
librebis aucilebloba, rac mis mniSvnelovan nakls 
warmoadgens. 
    cnobilia, rom Termoferuli Zalebi, romlebic 
aerozolebisa da sakvlevi moculobis haeris saTavso 
garemos araTanabari gaTbobiT warmoiqmnebian, Termo-
precipitatorebSi mtvris koncentraciis gasazomad ga-
moiyenebian. magram, 20 mkm-ze meti zomis nawilakTa Se-
grovebis mcire efeqtianobis gamo, Termoprecipitaciam 
praqtikaSi ver hpova farTo gamoyeneba. amasTan, sakv-
levi haeris umniSvnelo moculobis gatumbvis Sedeg-
ad, miRebuli sinjebi arareprezentatulia. garda ami-
sa, es meTodi iTxovs sinjebis Sromatevad damuSavebas 
sasworze da mikroskopis qveS. 
    zemoaRniSnulis gaTvaliswinebiT, atmosferos ga-
mtverianebis kontrolis avtomaturi xelsawyoebis Se-
saqmnelad yvelaze ufro perspeqtiulad fotometru-
li da radiometruli meTodebi iqna miCneuli. 
    fotometruli meTodis ZiriTadi principebi:     
    fotometruli meTodis gamoyenebisas haeridan fi- 
ltrze daleqili mtvris mier STanTqmuli da siTeT-
ris etalonSi gasuli sinaTlis nakadis urTierTSe-
jereba xdeba. 
    buger-lambert-beris kanonis Tanaxmad, mtvris sin-
jSi da sufTa filtrSi gasuli sinaTlis nakadebs 
Soris (Sesabamisad, I da I0) marTebulia toloba:                                                        

              
keII  0     ,         (9.9) 

sadac k -sinaTlis STanTqmis koeficientia, xolo   -mi-
si gzis sigrZea mocemul garemoSi. 
    aRniSnuli meTodi gamoiyeneba, rogorc uSfoTvel 
garemoSi sakvlevi minarevis koncentraciebis uSualo 
gazomvisas, ise, mtvris sinjis aRebis Semdeg, gamtveri 
anebuli filtris fotometrirebisas.  
    gamtvrianebuli filtris optikuri simkvrive gani-
sazRvreba gantolebiT: 
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I

I
lgD 0       ,              (9.10) 

    an      
           εD     ,                   (9.11) 

    sadac k. 
    filtrze daleqili myari aerozolis wona Semde-
gi gantolebiT ganisazRvreba:  
 

         mSPPP  0    ,          (9.12) 
 

sadac P da P0 - Sesabamisad, gamtvrianebuli da sufTa 

filtris wonebia, S da ℓ - Sesabamisad, filtris gamt-

vrianebuli nawilis farTobi da sisqea, m -mtvris ku-
Tri wonaa. 
    mocemuli gantolebebidan gamomdinareobs, rom:  
 

               
mρS

P
εD


      ,              9.13) 

    amrigad, gansaxilveli meTodiT woniTi koncentra-

ciis mniSvneloba 
V

P
q


  ganisazRvreba Semdegi gamo-

saxulebidan: 
 

            
mρS

Vq
εD       ,               (9.14)           

  

da igi gvaZlevs: 
 

             
V
m



S
Dq

4343.0

1
     ,            (9.15) 

 

sadac V - filtrSi gatumbuli sacdeli haeris mocu-
lobiTi raodenobaa. 
    miuxedavad fotometruli meTodis rigi upirate- 
sobisa, man ver hpova farTo gamoyeneba praqtikaSi. Zi- 
riTadad es gamowveulia imiT, rom xelsawyos Cveneba-
ze mtvris dispersiuloba da Seferiloba axdens mniS-
vnelovan gavlenas. xolo aqedan gamomdinareobs xel-
sawyos xSiri dakalibrebis aucilebloba.  
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    zog SemTxvevaSi aucilebelia maRali koncentrac-
iebis arseboba. xolo zogSic ki, saWiroa sinjis xSi-
ri awonva laboratoriul pirobebSi.      

    radiometruli meTodis ZiriTadi principebi:   
    atmosferuli mtvris koncentraciis gansazRvrisa-
dmi ufro maRali moTxovnebis wayenebisas, radiomet-
ruli meTodis gamoyeneba aris mizanSewonili.     
    igi fotometruli meTodis winaSe im upiratesobiT 
sargeblobs, rom gacilebiT naklebadaa damokidebuli 
mtvris fizikur-qimiur Tvisebebze. praqtikaSi farTod 
ixmareba xelsawyoebi, romelTa moqmedeba, nivTiereba-

Si deteqtoris mimarTulebiT -nawilakTa gavlisas, 
maTi STanTqmis gazomvas emyareba. 
    rogorc cnobilia, gamosxivebis wyarosa da deteq-

tors Soris nawilakTa STanTqma, ZiriTadad, nivTie-
rebis atomis garsis eleqtronTan misi urTierTqmede-
biTaa gamowveuli. aqedan gamomdinare, am nawilakTa 
STanTqma, umTavresad, sakvlevi nivTierebis erTeulis 
tol farTobze mosul eleqtronTa ricxvzea damoki-
debuli. radgan eleqtronTa ricxvi atomSi  daaxloe-
biT misi masis proporciulia, SeiZleba CaiTvalos, 

rom nawilakTa STanTqma sakvlevi nivTirebis erTe-
ul farTobze mosuli masis funqciaa. amasTan, mtvris 
nivTierebrivi Sedgenilobis sirTulis ugulvebelyo-
faa SesaZlebeli, vinaidan miRebuli Sedegebi TiTqmis 
araa damokidebuli Semadgenel nivTierebaTa simkvrive-
ze an atomur wonaze. zogierTi gadaxrebi SeiZleba 
aRiniSnos mZime da msubuq elementebs Soris eleqtro-
nTa ricxvisa da atomuri wonis Sefardebis mniSvne-
lobaTa SesamCnevi sxvaobisa da, agreTve, birTvuli 
gabnevis movlenis Sedegad. 
    gamtvrianebis kontrolis praqtikaSi radiometru- 
li meTodis gamoyenebis principuli SesaZleblobebi 
karga xania cnobilia.        
    vinaidan radioaqtiuri gamosxivebis Sesusteba gar-
emos aditiuri Tvisebaa, mocemuli gamosxivebis wyar-
os arsebobis pirobebSi, nivTierebis iseTi mravalkom-
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ponenturi narevisaTvis, rogorsac atmosferuli mtve-

ri warmoadgens, gamosxivebis Sesustebis efeqturi 

koeficienti, toli mtvris fenaSi gasuli I gamosxive-

bis Sefardebisa am fenaze mosul I0 gamosxivebasTan, 
SeiZleba iqnes warmodgenili qvemoT mocemuli formu-
liT:  
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    ,        (9.16) 

sadac -gamosxivebis Sesustebis efeqturi masuri koe-
ficienti mocemulia jamis saxiT: 
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ef    ,            (9.17) 

 

am formulaSi Si - narevSi i-uri komponentis woniTi si-

didis fardobiTi mniSvnelobaa (%), i  ρ i  - mtvris i-uri 
komponentis Sesustebis masuri koeficienti (sm2/mg), 

xolo Rmtvris fenis saerTo raodenobaa (mg/sm2).    
    aRsaniSnavia, rom mtverSi tyviisa (30%-ze meti) da 
organul nivTierebaTa didi raodenobis arseboba, 
garkveulad zRudavs gansaxilveli meTodis gamoyene-
bas.  magram atmosferul mtverSi aRniSnuli elemente-
bis arseboba aseTi didi raodenobiT ise iSviaTia,  
rom igi praqtikulad ar daikvirveba da misi uguleb-
elyofa savsebiT aris SesaZlebeli, rac radiometru-
li meTodis gamoyenebis karg SesaZleblobaze metyve-
lebs.     
 

   9.3.5. metaluri mikrominarevebis gansazRvris  
        emisiuri speqtro-fotometriuli da  
           atomur-absorbciuli meTodebi 
    atmosferos erT-erTi ZiriTadi minarevis - mtvris 
komponentis qimiuri Sedgenilobis codnis didma auci-
leblobam misi kvlevis meTodebis Seqmna ganapiroba.  
    atmosferul mtverSi liTonTa mikrominarevebis 

koncentracia 10-10 - 610-5 g/m3 farglebSi icvleba. amas-
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Tan, 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 meTo-
debi araefeqturni arian. 
    nivTierebis Sedgenilobis gansazRvris sxvadasxva 
meTodebs Soris emisiuri speqtraluri analizis meTo-
debs uWiravs mniSvnelovani adgili. maTi daxmarebiT 
sxvadasxva Sedgenilobisa da warmoSobis obieqtebSi 
nivTierebaTa farTo wris pirdapiri gansazRvra da  
drois mcire monakveTSi mikrominarevTa Sedgeniloba-
ze operatiuli informaciis miReba aris SesaZlebeli.                
    amasTan, anTropogenuri zemoqmedebis Sedegad, atm-
osferos minarevTa mikroSedgenilobis cvlilebebis 
dadgenisa da meteorologiuri pirobebis gaTvaliswi-
nebiT sakvlev elementTa transsasazRvro gadatanis 
Sefasebis saSualebas iZleva.     
    rig SemTxvevaSi minarevTa Sedgenilobisa da konc-
entraciebis Sesaxeb ufro zusti informaciis misaRe-
bad, maTi cvlilebebis mizezebis gamovlenisa da pro-  
gnozebis damuSavebis mizniT da sxv., saWiroa gvqondes 
analizis ufro sruli meTodi. amasTan dakavSirebiT, 
iqna SemuSavebuli aRniSnuli sakiTxis kvlevis metad 
mgrZnobiare meTodi, romelic, pirvel rigSi, iTvalis-
winebs,  rogorc gansazRvris sizustisa da mgrZnobia-
robis amaRlebas, ise atmosferos dabinZurebis kont-
rolis praqtikaSi mis SedarebiT martivad gamoyenebas.  
    analizis ufro maRali sizustiT Catareba moiTx-
ovs winaswar operaciebs fonis gavlenis asacilebl-
ad. am mizniT SeiZleba gamoyenebuli iqnas saanalizo 
nimuSebis qimiuri damuSavebis meTodebi, romlebic wi-
naswar koncentrirebasa da ZiriTadi komponentebidan 
mcire elementTa kvalis mocilebas Seicaven. 
    dReisaTvis SemuSavebulia elementTa koncentrire-
bis rigi meTodi xelatwarmomqmneli sorbentebis gamo-
yenebiT, romlebic sul ufro met gamoyenebas poulob-
en bunebrivi garemos dabinZurebis kvlevis praqtikaSi.        
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    aRsaniSnavia, rom sorbciuli koncentrirebisa da 
dayofis mizniT gamoyenebuli praqtikuli midgomebi 
sakmaod martivebad xasiaTdebian da, ionTa cvlis me-
TodebSi xmarebuli, koncentrirebisa da dayofis xer-
xebis msgavsni arian. amasTan, am operaciebis Sesrule-
bis xarisxi mniSvnelovnadaa damokidebuli sorbentis 
sworad SerCevaze, mis momzadebaze gamosayeneblad, sa-
muSaos Sesrulebis xerxebisa da procesebis msvlelo-
bis pirobebis SerCevaze da, aseve, elementTa koncent-
rirebisa da dayofis Semdeg maTi gansazRvris meTode-
bze. rig SemTxvevaSi mikroelementebis jgufuri kon-
centrirebis amocana ismeva, maTi makrokomponentebidan 
gamoyofiT. amasTan, ukanasknel process mTlianad an 
nawilobriv asruleben, imaze damokidebulebiT, Tu 
rogori meTodi aris navaraudevi koncentrirebuli mi-
kroelementebis gansazRvris mizniT.   
    vinaidan xelatwarmomqmnel sorbentebs SeuZliaT 
urTierTqmedeba ramodenime an mraval qimiur element-
ebTan, sxvadasxva elementebis koncentrirebisa da day-
ofis mizniT ixmareba erTi da igive sorbenti.        
    xelatwarmomqmnel sorbentze mikroelementebis  
koncentrirebis Semdeg maTi gansazRvra sxvsdasxva me-
TodiT aris SesaZlebeli, maT Soris atomur-absorbc-
iuliT, romelic analizuri qimiis erT-erT wamyvan me-
Todad aris miCneuli. 
    amrigad, kvlevis Sedegebis maRali sizustiT miRe-
bis mizniT saWiroa bunebrivi garemos obieqtebis sin-
jebSi mZime toqsikuri liTonebis minarevebis gamoyo-
fa xelatwarmomqmneli boWkovani sorbentis POLIORGS-

VII M-is daxmarebiT da Semdeg maTi koncentraciebis 
gansazRvra atomur-absorbciuli meTodiT. amasTan, me-
Todis maqsimaluri cdomileba 10-15% ar aRemateba. 
    rogorc irkveva, operatiuli informaciis misaReb-
ad, atmosferos metaluri mikrominarevebis farTo spe- 
qtris erTdrouli gansazRvra emisiuri speqtro-foto-
metriuli meTodis gamoyenebiTaa mizanSewonili. xo-
lo, miRebuli Sedegebis dazusteba, zogierTi praqti-
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kuli da samecniero miznebisaTvis, atomur-absorbciu-
li meTodis gamoyenebiT aris SesaZlebeli.             

                  
      9.4. kavkasiis regionebSi dedamiwis zedapirze      
       mosuli atmosferuli mtvris mikroelemen-  
                  turi Sedgeniloba                          
    dedamiwis qvefenil zedapirze mosuli atmosferu-
li mtvris minarevis qimiuri Sedgenilobis Seswavlas, 
didi praqtikuli da mecnieruli mniSvneloba gaaCnia. 
gansakuTrebiT es mtvris SemadgenlobaSi Semavali li-
Tonebis jgufs exeba.      
    dabinZurebis wyaroebidan am minarevebis gavrcele-
bis kanonzomierebis Seswavlas, atmosferoSi maTi kon-
centraciebis donis gansazRvrasa da qvefenil zedapi-
rze mosuli raodenobis Sefasebas didi ekologiuri, 
ekonomikuri, geofizikuri, higienuri da biologiuri 
mniSvneloba gaaCnia.  
    gansaxilveli sakiTxis gaSuqebis mizniT, kavkasiis 
sxvadasxva regionSi mravali wlis ganmavlobaSi qvef-
enil zedapirze mosuli atmosferuli mtvris sinjebis 
fiziko-qimiuri analizis Sedegad miRebuli mikromina-
revTa Semcveloba Seswavlili da Sefasebuli (cxr.9.5) 
iqna. amasTan, dedamiwis zedapirze mosuli aerozole-
bis sinjebis Segroveba xorcieldeba sedimentaciis me-
Todis daxmarebiT, xolo miRebul sinjebSi mikromina-
revebis gansazRvra ki, am miznebisaTvis SemuSavebuli 
emisiuri speqtraluri analizis meTodis gamoyenebiT  
sruldeboda.    

aRniSnuli meTodi emyareba platinis aTsafexuri-
ani Semasusteblis gamoyenebas, romlis saSualebiTac 
speqtraluri xazebis intensioba mcirdeba safexure-
biT, Tavdapirveli sidididan sami rigiT. saanalizo 
sinjebSi elementebis koncentraciaze damokidebuleb-
iT, speqtraluri xazebi Semasusteblis ama Tu im rao-
denobis safexurze aRweven da speqtrogramaze intensi-
obis TandaTanobiT Semcirebul monakveTebad iyofian. 
meTodis fardobiTi cdomileba 30%-s ar aRemateba, 
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xolo mgrZnobiaroba, elementebis farTo wris gansaz-
Rvrisas (40 elementamde), 10-4–10-7g-s Seadgens. 
     

cxrili 9.5. qvefenil zedapirze mosuli atmosfe-  
    ruli mtvris sinjebSi liTonuri mikrominareve-   
    bis Semcveloba, % -Si  
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Si 10.1 16.7 15.4 15.8 13.1 9.2 3.6 30.6 

Ca 8.9 12.9 31.8 13.4 13.1 29.3 16.0 13.9 

Al 2.8 5.7 5.8 2.9 2.1 3.2 2.4 2.7 

Mg 3.0 3.3 1.9 3.8 3.5 2.3 5.9 3.1 

Fe 2.3 2.4 3.9 1.0 1.1 1.4 1.2 0.8 

Mn 0.4 0.2 0.7 0.1 0.2 0.3 0.4 0.1 

Sr 0.4 0.2 0.2 0.8 0.5 0.8 0.6 0.2 

Ti 0.4 0.1 0.3 0.3 0.1 0.1 0.03 0.2 

Ni 0.03 0.02 0.03 0.01 0.01 0.03 0.01 0.001 

Pb 0.04 0.02 0.04 0.02 0.09 0.02 0.02 0.02 

Cr 0.01 0.02 0.03 0.01 0.01 0.03     - 0.01 

V 0.01 0.01 0.01 0.003 0.003 0.004     - 0.004 

Zr 0.02 0.003 0.06 0.02 0.003 0.1      - 0.03 

Sn 0.01 0.01 0.01 0.003 0.01 0.01 0.001 0.01 

Ag 0.01 0.001 0.001 0.001 0.003     - 0.0002    - 

Ga 0.003 0.001 0.002 0.001 0.001     - 0.001  0.001 

Be 0.001 0.0003 0.0004 0.0002 0.0001 0.0003 00002    - 
                                     
    aRniSnuli kvlevebis zogierTi monacemTa gasaSua-
loebuli Sedegi cxr.9.5-Sia mocemuli. 
    rogorc saanalizo cxrilis monacemebidan irkveva 
gansaxilveli regionis sxvadasxva adgilebSi mtvris 
erTi da igive mikrominarevis Semcveloba praqtikulad 
erTnairi xarisxisaa, xolo dedamiwis zedapirze mosu-
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li maTi absoluturi raodenobebi mniSvnelovnad gan-
sxvavdebian sinjebis aRebis adgilmdebareobisagan da-
mokidebulebiT.  
    magaliTad, cxr.9.6-Si motanili masalidan SegviZ-
lia davaskvnaT, rom saqarTvelos samrewvelo qalaqeb-
Si, aRniSnuli minarevebis atmosferodan mosuli rao-
denoba, saSualod, ramodenimejer aRemateba zRvispira 
da mTian raionebSi aRricxul maT sidideebs.                 
    amaze gansaxilveli cxrilis bolo or svetSi, Se-
sabamis monacemTa Sefardebebis saxiT, motanili Sefa-
sebebi sakmaod mkafiod metyveleben.                                                        
    zemomocemulidan kargad Cans, rom atmosferuli  
mtveri qimiuri elementebis sakmaod farTo speqtrs 
Seicavs, rac misi mikrostruqturis sirTuleze metyve-
lebs. garda amisa, sxvadasxva regionebidan miRebuli 
sinjebis, miaxloebiT, msgavsi qimiuri Sedgeniloba sa-
mrewvelo warmoSobis mtvris nawilakebis haeris naka-
diT erTi qveynidan meoreSi, taranssasazRvro gadata-
nis arsebobaze miuTiTebs (cxr.9.5). es ki, aRniSnuli 
procesebis Sedegad, atmosferuli haerisa da qvefeni-
li zedapiris fizikur-qimiuri, biologiuri da sxva 
Tvisebebis farTomasStaburi cvlilebebis SesaZlebl-
obaze metyvelebs.  

amrigad, Sesrulebul kvlevaTa Sedegebis Tanaxmad 
SegviZlia davaskvnaT, rom liTonebis Semcveloba nia-
dagSi bunebrivi warmoSobis “fonisa” - niadagis klar-
kebi  (Clarke F. W., Washington H. S. The Composition of the Earth’s 

Crust // U.S. Dep. Interior, Geol. Surv. 770,518, 1924) da samrewve-
lo raionebidan haeris nakadiT gadmotanili da, dal-
eqvis Sedegad niadagSi dagrovili, samrewvelo gamona-
bolqvebis produqtebisagan iqmneba. 
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cxrili 9.6. saqarTvelos regionebSi miwis zedapi-      
    rze mosuli mikrominarevebis raodenoba, t/km2wl   
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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 
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    X.  globaluri ekologiuri monitoringis     
                                          aspeqtebi  
                                     

 10.1. globaluri klimatis cvlilebaze atmosfe-           
     ros dabinZurebis efeqtebis Taviseburebani  
    anTropogenuri faqtorebis gavleniT gamowveuli 
klimaturi cvlilebebis Seswavla jer kidev gasuli 
saukunis dasawyisSi germaneli mecnieris r. heigeris 
mier iyo wamowyebuli, romelmac mikroklimatisa da 
qalaqis klimatis cnebebi SemoiRo. xolo, daaxloeb-
iT, 1930 wlidan, klimatze globaluri zemoqmedebis 
SesaZleblobis saSiSroebaze iqna miTiTebuli.    
    sxvadasxva regionis klimati urTierTkavSirSia da 
isini ara marto lokalur, aramed makromasStabur fa-
rglebSic ganicdian anTropogenur zemoqmedebas.  
    amrigad, momavali klimati bevrad aris damokide-
buli rogorc bunebriv, ise anTropogenur faqtoreb-
ze. metic, Tanamedrove adamiani lokalur da regiona-
lur masStabebSi cvlis klimats da arsebobs serio-
zuli gamokvlevebi am movlenis globaluri xasiaTis 
Sesaxeb.  
    aRniSnuli, umTavresad, naxSirorJangisa da mtvris 
koncentraciebis da adamianis sxvadasxva sameurneo sa-
qmianobis dros gamoyofili siTburi energiis matebi-
Taa ganpirobebuli. ukanasknels, msxvil qalaqebsa da 
samrewvelo raionebSi gamTbari Senobebis, quCebisa da 
moednebis asfaltis saxiT arsebuli siTbos damatebi-
Ti wyaroebi erTvis, rac adgilobrivi siTburi “kunZu-
Zlebis” arsebobas ganapirobebs.  
    amis Sedegad haeris temperatura qalaqebSi mniSv-
nelovnad aRemateba maT sidideebs gareubnebsa da mim-
debare raionebSi. 
    ukanaskneli wlebis ganmavlobaSi naxSirorJangis 
gavlena planetis klimatze mecnierTa farTo msjelo-
bis sagans warmoadgens. cnobilia, rom es gavlena gam-
oixateba e.w. “saTburis efeqtis” warmoqmnaSi, ris Sed-
egad mniSvnelovani zemoqmedeba xdeba haeris globa- 
luri temperaturis matebaze.  
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    sxvadasxva modelis daxmarebiT, rigi mecnieris mi-
er warmoebuli Sefasebebi metyveleben imaze, rom nax-
SirorJangis koncentraciis 2-dan 25%-mde matebis Sed-
egad planetis saSualo temperatura 0.5-2.50 C -iT gaiz-
rdeba. xolo am minarevis arsebuli koncentraciis ga-
orkecebisas, rasac 2100 wlisaTvis unda velodoT, aR-
niSnuli temperaturis mateba 1.5-60 C-s miaRwevs.  
    naxSirorJangis minarevebisagan gansxvavebiT, aero-
zolebis koncentraciebis mateba atmosferoSi tropo-
sferosa da qvefenili zedapiris haeris gacivebas iwv-  
evs. arsebuli kvlevebis Sedegebma Seqmna saerTo azri 
imis Taobaze, rom mtvris koncentraciis momatebam at-
mosferoSi Cveni planetis gacivebis procesebi SeiZle-
ba 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 an-
Tropogenuri aerozolebis koncentraciebis matebam 
CrdiloeT naxevarsferoSi, saSualo globaluri pir-      
obisTvis, pirdapiri radiacia daaxloebiT 6%-iT, xo-
lo jamuri radiacia 0.5% - iT Seamcira. aRniSnulia, 
rom jamuri radiaciis aseTi Semcireba, STanTqmis efe-
qtis gaTvaliswinebiT, miwispira saSualo globaluri 
temperaturis, daaxloebiT, 0.5

0
C -iT Semcirebas iwvevs. 

aman ki, CrdiloeT naxevarsferoSi haeris temperatura, 
daaxloebiT, 0.30C-iT Seamcira. magram atmosferos dab-
inZurebis gavlena ufro mwvaved qalaqebisa da misi  
gareubnebis klimatze aRiniSneba.  
    naxSirorJangisagan gansxvavebiT, gamtvrianebis ma-
teba ara marto mosuli radiaciis cvlilebebs iwvevs, 
aramed igi regionul masStabSi naleqebis warmoqmnis 
procesebze da maT reJimze, nislianobisa da Rrublia-
nobis ganmeorebadobaze axdens mniSvnelovan gavlenas.  
    urbanizaciis gavleniT rigi meteorologiuri el- 
ementebis ganmeorebadobis cvlilebebis kvlevis Sede-
gebi saSualebas iZlevian davaskvnaT, rom amindis gau-  
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aresebis sixSiris mkveTri mateba ZiriTadad gamowveu-
lia atmosferos dabinZurebis negatiuri gavleniT.  
    magaliTad, q. bombeiSi (indoeTi) da mis Semogaren-
Si mrewvelobis swraf zrdas nalaqebis, daaxloebiT, 
15% mateba mohyva, xolo aSS-s qalaqebis sentluisis, 
Cikagos, klivlendis, detroitis, vaSingtonis, hiusto-
nis, 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 amisa, aRsaniSnavia, 
rom atmosferos Zlierad damabinZurebel samrewvelo 
wyaroebis gavlena amindze, maTgan qaris  mimarTuleb-
iT 500km-is daSorebiTac ki, mkafiod aRiniSneboda. 
    amrigad, naTelia, rom qalaqebis sahaero auzis da-
binZurebiT gamowveuli klimatis lokaluri da regio-

nული cvlilebebi sul ufro matuloben da Rebulo-
ben mravalsaxovan xasiaTs, rac mis kvlevas aqtualur 
problemad xdis. 

 
      10.2. atmosferos globaluri gamtvrianebis       
              Sefasebis ZiriTadi meTodebi                           
    atmosferos globaluri gamtvrianebis uSualo Se-
swavla mniSvnelovan siZneleebTanaa dakavSirebuli. es 
gamowveulia ZiriTadad imiT, rom mtvris koncentraci-
isa da misi dedamiwis zedapirze mosuli raodenobis 
gazomvis masalebi atmosferos gamtvrianebis global-
uri efeqtebis Sefasebis saSualebas ar iZlevian, vinaid-
an miwispira gazomvebi, ZiriTadad, lokaluri faqto-
rebiTaa ganpirobebuli. 
    simaRlis mixedviT aerozolebis ganawilebis masa-
lebi, gansakuTrebiT ki maTi woniTi sidideebis Sesaxeb 
Zalze mwiria, xolo gazomvis sizuste dabali mniSvne-   
lobisaa. amitom, atmosferos globaluri gamtvriane-
bis Sesaswavlad atmosferos vertikalur svetSi aero- 
zolebis integraluri Semcvelobis gansazRvris ara- 
pirdapir meTodebs eniWebaT didi mniSvneloba.    
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    atmosferos  eleqtrogamtarobis gazomva erT-erT 
aseT meTods warmoadgens.  

    cnobilia, rom 210-3 -10 mkm zomebis nawilakTa rao-
denobis mateba atmosferoSi mis eleqtrogamtarobas 
unda amcirebdes.  
    amasTan dakavSirebiT, me XX-e saukunis dasawyisSi 
(1910-1929ww) da 1967 wels, dedamiwis orive naxevarsfe-
roSi: atlantis, indoeTisa da wynari okeaneebis sxva-
dasxva raionSi atmosferuli haeris gamtarobis gazo-
mvaTa Sedegebis urTierTSedarebis monacemebi gansaku-
Trebul yuradRebas imsaxureben. am monacemebis Sepir-
ispirebiT, Crdilo atlantaSi da indoeTis  okeaneSi,  
gansaxilvel periodSi, haeris gamtarobis Semcireba 20 
da 40%-iT, Sesabamisad, iqna gamovlenili. amasTan, hae-
ris eleqtrogamtaroba Crdilo atlantaSi 40%-iT nak-
lebi aRmoCnda vidre wynari okeanes samxreT nawilSi. 
garda amisa, adamianis moRvaweobasTan dakavSirebuli, 
atmosferos dabinZurebis mZlavri wyaroebis qarzurga 
mxareebSi Catarebuli gazomvebis Sedegebi saSualebas 
iZleva vimsjeloT iseTi areebis arsebobaze, sadac pi-
rveli gazomvebidan 50 wlis Semdeg haeris gamtaroba 
2-3 jer Semcirda. 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 aer-
ozolebis balansi CrdiloeT naxevarsferoSi mniSvne-
lovnad matulobs da amaSi, ZiriTadad adamianis sul 
ufro gaZlierebuli sameurneo moRvaweobis Sedegad, 
mTavari roli kontinents ekuTvnis.  
    kargadaa cnobili, rom atmosferos mtvris minare-
viT dabinZurebis Sefasebisas, dedamiwis zedapiramde 
moRweuli sxivuri energiis raodenobis cvlileba, ro-
gorc atmosferos gamtvriaebis funqcia, mniSvnelovan 
faqtors  warmoadgens. es ganpirobebulia xilvadi si-
naTlis talRis sigrZis zomis mtvris nawilakebis mi-
er dedamiwis zedapiramde moRweuli sxivuri energiis 
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raodenobis SemcirebiT, maTi gabnevis Sedegad. garda 
amisa, aRniSnuli nawilakebi grZeltalRian, infrawi-
Tel gamosxivebazec garkveul gavlenas axdenen. 
    mzis radiaciaze mravalwliur dakvirvebaTa masa-
lis gamoyenebiT, rig mecnierTa mier Sesrulebulia 
atmosferos globaluri gamtvrianebis Sefaseba.  
    aRniSnul gamokvlevebSi mocemulia atmosferos 
radiaciul da Termul reJimze aerozolTa gavlenis 
Sefasebebis raodenobrivi kriteriumebi. magram, maT mi-
er miRebuli Sedegebis interpretaciaSi garkveuli si-
Zneleebi aRiniSneba. isini, umTavresad, dakavSirebulia 
gamoyenebul formulebSi, rogorc wesi, mxolod erTi 
integraluri parametris, magaliTad, atmosferos gamW-
virvalobis koeficientis an simRvrivis faqtoris ars-
ebobiT. amasTan, radiaciuli gadatanis ZiriTadi ganm-
sazRvreli substanciis - aerozolebisa da wylis or-
Tqlis gavlenaTa dayofac ki, mniSvnelovan siZneles  
warmoadgens. amasTan aRsaniSnavia, rom myari aerozo-
lebisaTvis mniSvnelovani gabneva, xolo wylis orTq-
lisa da gazebisaTvis ki, radiaciis STanTqma aris da-
maxasiaTebeli.  
    Tu ganvixilavT monacemebs mxolod gabneul radi-
aciaze, romelic atmosferul mtverTanaa SedarebiT 
ufro mWidrod dakavSirebuli, am SemTxvevaSic ki mxo-
lod erTi integraluri parametris moZiebis SesaZleb-
loba gveqneba. amasTan, pirdapirsa da gabneul radia-
ciebze erTdroul dakvirvebaTa monacemebis ganxilva, 
gambnevi da STanTqmeli komponentebis rolis Sefase-
bisa da dayofis ufro ukeTes SesaZleblobas qmnis.  
    amrigad, SegviZlia davaskvnaT, rom pirdapiri da 
gabneuli radiaciebis TanafardobaTa Sesaxeb miRebu-
li eqsperimentuli monacemebis damuSavebis Sedegebi 
SeiZleba gamoyenebul iqnes atmosferos siTburi reJi-
misa da masSi radiaciis gambnevi da mSTanTqmeli subs-
tanciebis Semcvelobis Sesafaseblad.   
    aRniSnuli Tanafardoba, agreTve, Seicavs informa-
cias, romelic sistemis dedamiwa - atmosfero saerTo 
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gacivebaze an daTbobaze moqmedi efeqtebis Sefasebis 
saSualebas iZleva.        
 
 10.3. globaluri klimatis cvlilebaze saTburis   
        airebis zemoqmedebis sakiTxebi                                                       
    atmosferuli naxSirorJangi, minis an celofanis 
fenis msgavsad, mzis mokletalRian gamosxivebas daub-
rkoleblad atarebs, xolo dedamiwidan arekvlil si- 
Tbur - grZeltalRian gamosxivebas akavebs.  
    aRniSnuli movlena, romelic “siTburi” an “saTbu-
ri efeqtis” saxelwodebiTaa cnobili, uSualod atmo-  
sferos siTbur balansze axdens zemoqmedebas.  
    amrigad, dedamiwidan arekvlili grZeltalRiani 
siTburi sxivebis Sekavebis Sedegad dedamiwis atmosf-       
fero, rogorc modeluri gaangariSebebiT dasturdeba, 
daTbobas ganicdis.  
    amaze Tanamedrove meteorologiuri dakvirvebebis 
masalebic metyveleben. 

    atmosfero bunebriv pirobebSi mTlianad 5,61019 t 
nivTierebas Seicavs, romelic airebis, wylis orTqlis 
da sxva aerozoluri nawilakebisagan Sedgeba.       
    maTi 98% dedamiwis zedapiridan 30km simaRlemde 
mdebareobs. xolo atmosferos mTeli masis naxevarze 
mets misi qveda 5-6 km fena Seicavs. am areSi airebi ka-
rgadaa Sereuli da ZiriTadad azotisagan (mSrali at-
mosferos 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 
yofila. misi formireba, daaxloebiT, 4500 milioni 
wlis ukan daiwyo da, daaxloebiT, 2000 milioni wlis 
Semdeg, mwvane mcenareulobis, fotosinTezisa da cxo-
velTa samyaros warmoqmnis Sedegad, naxSirorJangi, 
wylis orTqlTan erTad, atmosferos SemadgenlobaSi 
mniSvnelovan rols asrulebs, rogorc dedamiwis siT-
bos maregulirebeli airi.  
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    Tanamedrove gamokvlevebiT dadginda, rom, daax-
loebiT, ukanaskneli 200 aTasi wlis ganmavlobaSi am 
airis koncentracia atmosferoSi moculobis erTeul-

is 18010-6-dan 29010-6 nawilamde matulobda, romelsac 
man me-XVIII saukunis bolosaTvis miaRwia. amasTan hae-
ris saSualo globaluri temperaturac, Sesabamisad, 

daaxloebiT, (-6,5) - 0,20C farglebSi icvleboda.  
    unda iTqvas, rom es cvlileba arc Tu ise gamarT-
ulad mimdinareobda. am periodis ganmavlobaSi xSiri 

iyo CO2-is koncentraciebis momatebisa da Semcirebis 
tendenciebis arseboba, haeris saSualo globaluri 
temperaturis Sesabamisi cvlilebis TanxlebiT.  

    aRsaniSnavia, rom CO2 aris mTavari, magram ara er-
TaderTi saTburis efeqtis wyaro, anu dedamiwis siTb-
os maregulirebeli airi Tanamedrove atmosferoSi.    
    adamianTa gaZlierebuli sameurneo moRvaweoba uka-
naskneli saukunis ganmavlobaSi atmosferos Sedgeni-
lobis cvlilebis ZiriTadi mizezi gaxda. amasTan, ene-
rgiis warmoebas da mis moxmarebas eniWeba mTavari ro-

li. msoflioSi warmoebuli CO2-is raodenobis 2/3-ze 
meti, meTanis emisiis daaxloebiT 1/3 nawili da azot-
is qveJangis emisiebis 85%-ze meti energiis seqtorze 
modis. xolo atmosferos qveda fenaSi ozonis matebis  
ZiriTad wyarod avtotransportSi benzinis wvis Sede-
gad gamoyofili airebia miCneuli.  
    cxr.10.1-Si mocemulia saTburis airebis zogierTi 
maxasiaTeblebi, romlebic winaindustriul periodTan 
SedarebiT (daaxloebiT, 1750w), am airebis koncentra-         
ciebis mniSvnelovan matebaze metyveleben. magaliTad, 
naxSirorJangis saSualo wliuri koncentraciis sidi-
dem atmosferoSi me XX-e saukunis bolosTvis mocu-

lobis erTeulis 35410-6 nawilis tol sidides miaR-
wia. es ki, gansaxilvel periodSi am nivTierebis, daax-
loebiT, 30%-iT matebaze metyvelebs, rac, umTavresad,  
msoflio industriis ganviTarebiT aixsneba. 

aseve, aRsaniSnavia is garemoebac, rom mniSvnelov-
nad mcirdeba dedamiwaze arsebuli tyisa da mindvris 



196 

mwvane safaris farTobebi, romlebic CO2-is STanTqmis 
erT-erT ZiriTad wyarod gvevlineba. 
       

 cxrili 10.1 saTburis efeqtis mqone airebis    
       maxasiaTeblebis mniSvnelobebi 
  
 
 
 
 
 
 
 
 
 
 
 
       SeniSvna: ppmv-moculobis erTeulis 10-6 nawili; 
        ppbv-moculobis erTeulis 10-9 nawili.  
                                                            

    dadgenilia, rom yovelwliurad erTi heqtaris fa-
rTobis foTlovani tye CO2-is 2240kg-s gadaamuSavebs,  
xolo mTeli msoflios mwvane safari yovelwliurad 

550109t naxSirorJangs STanTqavs. 
    unda iTqvas, rom jer kidev araa SemuSavebuli sa-
yovelTaod miRebuli saangariSo sqema, romelic saSu-
alebas mogvcemda sakmarisi sizustiT Segvefasebina  
anTropogenuri zemoqmedebiT gamowveuli globaluri 
klimatis cvlilebebi. miuxedavad amisa, arsebuli 
kvlevebis Sedegebma Seqmna saerTo azri imis Taobaze, 
rom dedamiwa amJamad daTbobis periodSi imyofeba.  
    amrigad, rogorc Cans, ukanasknel saukuneebSi ada- 
mianis moRvaweobis gaaqtiureba atmosferos Sedgenil-        
obis cvlilebis ZiriTadi mizezi gaxda. xolo es Tan-
daTanobiT, wlebis ganmavlobaSi, atmosferos Semadge-
neli airebisa da misi minarevebis axali globaluri 
balansis warmoqmnas uwyobs xels, rac, Tavis mxriv,  
dedamiwis axali klimaturisa da ekologiuri reJimis 
Seqmnas ganapirobebs.                                                                         
 

maxasiaTeblebi 
            airebi 

CO2 CH4 N2O O3 
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sicocxlis 
xangrZlivoba 

50-200wl 7-10wl 150wl 
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   53   13  6-7   8 
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                  10.4. ozonis xvreli 
    ukanasknel aTwleulebSi, savaraudod anTropoge-
nuri zemoqmedebis Sedegad, dedamiwis atmosferos ze-
da fenaSi - stratosferoSi, ozonis Semcvelobis mkve-
Tri Semcirebis fenomeni gaZlierda. am movlenam mec-
nierTa aRSfoTeba gamoiwvia imis gamo, rom stratos-
feruli ozoni dedamiwis zedapirs mzis mokletalRia-
ni - ultraiisferi gamosxivebisgan icavs. xolo ozon-
is safaris SeTxelebis Sedegad izrdeba dedamiwis ze-
dapirze moxvedrili ultraiisferi gamosxivebis inte-
nsioba, rac Tavis mxriv, uaryofiTad moqmedebs rog-
orc aracocxal, ise cocxal bunebis samyaroze, ada-
mianis CaTvliT. 
    ozonis xvreli diametriT 1000 km pirvelad aRmoa-
Cines 1986 wels samxreT naxevarsferoSi antarqtikis 
Tavze. igi Cndeboda yovel agvistos, xolo dekemberSi 
an ianvarSi ki qreboda. amasTan, CrdiloeT naxevarsfe-
roSi arqtikis Tavze Cndeboda meore xvreli, Tumca  
gacilebiT mcire zomebiT.     
    dadgenilia, rom stratosferuli ozonis daSla 
gamowveulia halogenebis Semcveli organuli naerTe-
bis: qlor–ftor–naxSirwyalbadebis (qfn–ebi), qlor–
brom–naxSirwyalbadebisa da halonebis atmosferoSi 
moxvedriT.  
    am nivTierebaTa warmoeba meoce saukunis ociani 
wlebidan daiwyo. isini gamoiyeneba rogorc idealur-
ad usafrTxo macivaragentebi, dezodorantebis Semavs-
eblebi, eleqtromowyobilobis gamwmendebi, cecxlCam-
qrobi nivTierebebi, mcenareTa dacvis saSualebebi. iT-  
vleba, rom atmosferoSi moxvedrili maTi molekule-
bi aTwleulebis ganmavlobaSi ar iSlebian da aRweven 
stratosferomde, sadac mzis ultraiisferi gamosxive-
bis zegavleniT iSlebian da qloris atomebs gamoyof-
en. es ukanaskneli ki Semdgom muSaobs, rogorc ozon-
is molekulebis daSlis katalizatori. amasTan, iTv-
leba, rom TiTo molekula qlor-fTor-naxSirbadi asi 
aTasamde ozonis molekulas Slis. 
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    ozons - airs, romelic gansazRvravs dedamiwis at-
mosferoSi mzis radiaciis STanTqmis xasiaTs, atmos-
fero mcire raodenobiT Seicavs. misi ZiriTadi masa  
atmosferoSi moTavsebulia ozonsferoSi - fenaSi, ro-
melic ganlagebulia 10-50 km simaRleze. ozonis warm-
oqmna da atmosferoSi simaRlis mixedviT misi ganawi-
leba kargad aixsneba fotoqimiuri TeoriiT.  
    ozoni yvelaze metad 2900 Å -ze ufro mokle talR-
is sigrZis mqone radiacias STanTqavs, amitom radiaci-
is biologiurad yvelaze aqtiuri nawili ar aRwevs 
dedamiwis zedapirs. radiaciis STanTqmis gamo ozonis 
fenis temperatura matulobs, rac mniSvnelovan gavle-
nas axdens atmosferos siTbur reJimze.  

    atmosferos (berZulad „ἀμός-atmos“- orTqli, hae-

ri, “σφαῖρα -sfera“ - sfero) - dedamiwis haeris garsis 
sisqe 3000kilometria. aq gamoiyofa 3 fena: troposfero 
7-18km; stratosfero - 50km-mde; mezosfero - 85 km-mde; 
Termosfero - 300km; 600-1000 km-is zemoT ki, ekzosfe-
roa. 50km simaRleze ozonis koncentracia SeiniSneba – 
ozonosfero. 

    atmosferos Semadgeneli airebi kosmosidan Sexed-
visas dedamiwas cisfer Seferilobas aZleven. 
    atmosfero - dedamiwaze sicocxlis arsebobis um-
Tavresi pirobaa. misi qveda sazRvari dedamiwis zeda-
piria, xolo zeda, pirobiTad, 2000-3000 km-mde vrcel-
deba. aseT simaRleze haeri Zalze gaiSviaTebulia.  

    simaRleze temperaturis, simkvrivisa da sxva Tvi-
sebebis cvalebadobis mixedviT dedamiwis haeris garsi   
ramdenime nawilad iyofa: atmosferos qveda nawilis - 
troposferos - simaRle, saSualod, 10-12 kilometria. 
atmosferoSi arsebuli airebis 80% troposferoze mo-  
dis. amitom is yvelaze mkvrivi fenaa. swored aqaa moy-
rili atmosferos mTeli wylis orTqli. aq warmoiqne-
ba Rrublebi, wvimis wveTebi da Tovlis fifqebi, 
adgili aqvs Weqa-quxils, yalibdeba amindi da sx.  
    simaRlis matebasTan erTad troposferoSi haeris 
temperatura klebulobs. 



199 

    troposferos zeviT stratosferoa (laTinurad 
„stratum“- fena), romelic, daaxloebiT, 40-50 km-is simaR-
lemde vrceldeba. aq Tavmoyrilia atmosferuli aire- 
bis mxolod 20%. gansakuTrebiT aRsaniSnavia ozonis 
Sre (20-25 kilometrze), romelic STanTqavs sicocxli-
saTis Zalze saSiS ultraiisfer sxivebs.    
    rogorc aRiniSna, bolo dros SeiniSneba ozonis 
Sris rRveva, rac did saSiSroebas uqmnis cocxal or-
ganizmebs da, ZiriTadad, dakavSirebulia atmosferos 
dabinZurebasTan.  
    kidev ufro zeda fenebs  mezosferos uwodeben. 
    atmosferos udidesi mniSvneloba aqvs dedamiwaze 
sicocxlis arsebobisaTvis. airis fenebi dedamiwis ze-
dapirze ar uSvebs meteoritebs, ozonis ekrani icavs 
gamosxivebisagan, Jangbadis gareSe warmoudgenelia si-
cocxlis arseboba da wva. naxSirorJangi siTburi ek-
rania, is ikavebs dedamiwisgan gamosxivebul siTbos da 
mcenareebSi mimdinare fotosinTezis procesebSi auci-
lebel komponents warmoadgens. wylis orTqli uzrun-
velyofs naleqebis warmoSobas, mtvris nawilakebi ki 
wylis orTqlis kondensaciis umcires birTvebs war-
moadgenen. 
    ultraiisferi gamosxivebis done dRes bevrad uf-
ro maRalia, vidre 50 an 100 wlis winaT. amas ozonis 
Sris gamofitva, anu e.w. “ozinis xvrelis” arseboba iw-
vevs. ozonis Sris Semcirebis Sedegad meti ultraiis-
feri 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 gamonabo-
lqviT, es balansi irRveva da ufro meti ozoni iSl-
eba, vidre warmoiqmneba, rasac Sedegad ozonis Sris 
gamofitva sdevs.  
    aqve unda aRiniSnos, rom ozonis Sris sisqe cikl-
urad icvleba. polaruli gazafxulis dawyebis peri-
odSi ozonis raodenoba - 10, xandaxan 30%-iTac ki, 
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mcirdeba; magram zafxulis dadgomisas ozonis Sre 
regularulad matulobs da metnaklebad pirvandel, 
normalur maCvenebels ubrundeba. 
    sezonuri cvlilebebi ozonis SreSi yovelTvis  
daikvirveboda. atmosferos sakuTari dinamika axasiaT-
ebs. garda amisa, gansxvavebulia ozonis Sris sisqe ga-
nedebis mixedviTac: tropikebSi ozonis Sre yovelTvis 
ufro sqelia, vidre polusebze.  
    es Tavisebureba ozonis Sris gamofitvis suraTz-
ec daikvirveba: ekvatoris gaswvriv ozonis Sre yvela-
ze naklebadaa dazianebuli, maSin rodesac polusebze 
is yvelaze mniSvnelovnad aris Semcirebuli. 
    rogorc zemoT aRiniSna, ozonis Sre bunebrivi ek-
rania da icavs dedamiwas mavne ultraiisferi gamosxi-
vebisagan. ozonis Sris Semcirebisas proporciulad   
izrdeba ultraiisferi gamosxivebis raodenoba, rome-
lic dedamiwas aRwevs da masze arsebuli sicocxlis 
yvela formisaTvis aris saxifaTo. ase magaliTad, mo-
matebuli ultraiisferi gamosxiveba azianebs planq-
tons, romelic Tavis mxriv Tevzebisa da zRvis ZuZum-
wovrebis sakvebs warmoadgens da maT arsebobas safr-
Txes uqmnis. 
    ultraiisferi gamosxivebis gazrda sazianoa Tva-
lebisaTvis da adamianebSi kataraqtas iwvevs. SeiZleba 
kidev mravali sxva magaliTis dasaxeleba, magram rad-
iaciis yvelaze ufro safrTxis Semcveli Sedegia kan-
is simsivne. statistikis mixedviT, ozonis Sris 10%-iT 
Semcireba kanis simsivniT daavadebebis 26%-iT matebas 
iwvevs. 
 
         10.5. atmosferoSi naxSirorJangis   
              Semcvelobis monitoringi  
    msoflio meteorologiuri organizaciis dakvirve-
bis sadgurebze naxSirorJangis koncentraciebis gazo-
mvis ori midgoma gamoiyeneba:               
    erT-erTi maTgani  koncentraciebis gazomvebs uSu-  
alod sakvlev punqtebze iTvaliswinebs. misi ZiriTadi 
arsi mdgomareobs imaSi, rom saanalizo haeris Sewova 
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milebis saSualebiT pirdapir infrawiTel gazur ana-
lizatorSi warmoebs.  
    garda amisa, arsebobs midgoma, romelSic savele 
pirobebSi arsebul didi raodenobis sadgurebze, sa-
analizo haeris sinjebs standartul moculobaSi aT-
avseben, laboratoriebSi maTi Semdgomi analizis miz-
niT. amasTan, Sesadari mniSvnelobebis misaRebad auci-          

lebelia dakvirvebaTa sadgurebze CO2-is analizator-
ebis regularuli dakalibrebis warmoeba etalonuri 
airebis gamoyenebiT. garda amisa, ramdenadac wylis  

orTqlisa da CO2-is STanTqmis xazebi speqtris infra-
wiTel areSi erTmaneTs nawilobriv faraven, saanaliz-
od SerCeuli haeris sinjebi kargad unda iyos gamomS-
rali.  
    rogorc cnobilia, infrawiTeli analizatorebis  
moqmedeba dafuZnebulia buger-lambert-beris kanonze, 
romelic Semdegnairad SegviZlia gamovsaxoT: 
                            

                 I() = () I0()e 
[-k()cd]

       ,            (10.1) 

 

sadac STanTqmis maCvenebeli, c - mSTanTqavi niv- 

Tierebis koncentracia (sufTa nivTierebisaTvis c=1),  

d - mSTanTqavi fenis sisqe, I0() - kiuvetaze vardnili  

talRis sigrZis gamosxivebis nakadi, xolo -koefi-
cientia, romelic gamosxivebis danakargebs iTvaliswi-
nebs. vinaidan infrawiTeli analizatorebi etalonsa 
da sasinj airebs Soris koncentraciaTa sxvaobebs aR-
ricxavs, maTi sizuste bevrad aris damokidebuli eta-
lon airis koncentraciis gansazRvris sizusteze.      
    sakvlevi minarevebis koncentraciaTa velebis rTu-
li sivrcul-droiTi ganawilebis dasaxasiaTeblad ze-
momotanili gazomvebi xSirad aradamakmayofilebeli  
aRmoCndeba. amis gamo monitoringis qselSi gazomvebis 
distanciuri meTodebis gamoyyeneba xdeba mizanSewoni-
li (cxr.10.2).  
       gansaxilvel cxrilSi motanilia saTburis aireb-
is koncentraciebis gasazomad miRebuli distanciuri 
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meTodebis yvelaze ufro perspeqtiuli mimarTulebebi. 
maT sxvadasxva parametris mqone eleqtromagnituri ga-
mosxivebis aRricxva edeba safuZvlad. amasTan talRe-
bis Zalze farTo diapazoni gamoiyeneba, maT Soris: -
dawyebuli santimetrebisa (radiodiapazoni) da damTav-

rebuli - 10-11-sm - mde diapazoniT ( -sxivebi), rac xil-
vad, ultraiisfer da infrawiTel gamosxivebebs moi-
cavs. 
    cxrili 10.2. saTburis airebis distanciuri monit-  
    oringis speqtrometriuli meTodebis parametrebi 
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NO2    + - + + + + 

NO    + + + + - + 

CO    + + + + + - 
 
    Tavisi fizikuri parametrebisa da SesaZleblobeb-
is mixedviT saTburis airebis distanciuri kontrol-
is meTodebi or did jgufad daiyofian:   
   1. aqtiuri meTodebi, romlebSic eleqtromagnituri 
gamosxivebis wyarod optikuri qvanturi generatorebi 
- lazerebi gamoiyeneba; 
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   2. pasiuri meTodebi. maTSi gamosxivebis wyarod mze 
an TviTon sakvlevi airi gvevlineba. 
    lazeruli wyaroebi gamosxivebis maRali speqtra-
luri simZlavriT, monoqromaturobiT (generaciis xaz-
ebis sigane 10-100 khc-is farglebSi), sixSiris maRali  
stabilurobiT gamoirCevian (10-10 -ze naklebi). sxvada-
sxva lazeris generaciis diapazoni 0.2-500 mkm-is far-
glebSi vrceldeba. magram STanTqmis damaxasiaTebeli 
speqtrebis gamosayofad Zalze mosaxerxebelia infra-
wiTeli diapazoni (monakveTi 3-30 mkm-s farglebSi). 
    fizikuri procesebis saxeobis mixedviT aqtiur me-
TodebSi absorbciuli, kombinaciuri gabnevisa da rez-
onansuri fluorescenciis meTodebi gamoiyofa.   
    praqtikaSi SedarebiT martivad absorbciuli meT-
odi gamoiyeneba, romelSic gazomvebi atmosferos did 
trasaze samiznedan anareklis miRebiT warmoebs. am me-
Tods ori nairsaxeoba gaaCnia: integraluri da dife-
rencialuri. pirvel SemTxvevaSi nivTierebis integra-
lri Semcveloba ganisazRvreba trasaze, romlis erT 
boloSi, rogorc wesi, gamosxivebis wyaro da mimRebi 
sistema, xolo meoreSi arekvlis obieqti (sarke, topo- 
grafiuli 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 aRsaniS-
navi.                                                        
    mzis speqtrometriaSi miwispira dakvirvebebis pir-
obebSi, rogorc wesi, dabali da saSualo SerCeviTun-
arianobis mqone aparatura gamoiyeneba. maTi saSualeb-     
iT atmosferos vertikalur svetSi Zlierad mSTanTq-
meli komponentebis saerTo Semcveloba ganisazRvreba, 

maT Soris: CO2, CH4, N2O, O3, CO, NO2, H2O.  
    am SemTxvevaSi, agreTve, SesaZlebelia koncentra-
ciebis maRlivi profilis miReba 5-10km-is sivrcobrivi 
garCevis unariT, rac SesaZlebelia ramdenime speqtra-
lur intervalSi gazomvebis Catarebisa da nivTiereba-
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Ta koncentraciebis simaRlis mixedviT ganawilebis 
modelebis gamoyenebiT. 
    saTburis airebis distanciuri monitoringi aqtiu-
ri (absorbciuli) meTodebis gamoyenebiT mravali dad-
ebiTi TvisebebiT gamoirCeva. magaliTad gazomvebis Ca-  
tareba SesaZlebelia dRisiT, RamiT, moRrublul amin-
dSi da sxv.  
    saTburis airebis gazomvebis pasiuri meTodebi - 
mzis sxivebis speqtrometria da radiometria - ukve 
didi xania gamoiyeneba miwispira sadgurebze, sazRvao 
xomaldebze da TviTmfrinavebze. amasTan, am meTodis 
gamoyeneba qveda atmosferoSi uRrublo amindis piro-
bebiTaa SezRuduli. 
    
   10.6. globaluri da regionaluri klimatis        
       cvlilebis ekologiuri monitoringis     
           konceftualuri sakiTxebi                        
    klimatis cvlilebaze orientirebuli monitorin-
gis sistemis meTodologiuri safuZvlebi atmosferu-
li haeris qimiuri Sedgenilobis cvlilebebisa da am 
cvlilebebiT gamowveuli efeqtebis Sefasebis da pro-
gnozirebisken aris mimarTuli, regionalur klimatze 
anTropogenuri zemoqmedebis efeqtebis gamosavlenad. 
amasTan, mas, ZiriTadad, informaciuli xasiaTi unda 
gaaCndes da ar moicavdes marTvis sistemas, Tumca, Sesa-
Zloa, rom igi mis aucilebel nawils Seadgendes. 
    vinaidan aRniSnuli monitoringi mravalmxrivi in-
formaciuli sistemis arsebobas iTvaliswinebs, igi 
unda Sedgebodes iseTi elementebisagan, rogorc:  

 dakvirvebaTa warmoeba atmosferos qimiuri da aer-
ozoluri Semcvelobebisa da rigi meteorologiu-
ri elementebis cvlilebebze; 

 atmosferos Sedgenilobis cvlilebebis gamomwvevi 
faqtorebis dadgena da Sefaseba; 

 atmosferos qimiuri Sedgenilobis cvlilebebis  
tendenciebis Sefaseba da prognozireba. 
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    kargadaa cnobili, rom atmosferos qimiuri Semc-
velobis cvlilebebis Sedegad, imis mixedviT, Tu ra 
sidides miaRwevs anTropogenuri warmoSobis saTburis 
airebis koncentracia, damokidebulia globaluri da-
Tbobis mniSvneloba. amasTan erTad, cvlilebebs gani-
cdian: aerozoluri nawilakebis raodenoba atmosfe-
roSi; Rrublianobis sidideebi; ozonis stratosferu-
li fena; dedamiwis zedapirze mosuli mzis ultraiis-
feri gamosxivebis raodenoba da sxv. 
    amrigad, am monitoringis erT-erTi umTavresi prin-
cipi aris - misi kompleqsuroba, rac erTdroul dakvi-
rvebaTa warmoebas ganapirobebs atmosferos qimiuri  
Semcvelobis cvlilebebze da meteorilogiur paramet-
rebze. aqedan gamomdinare igi miznad unda isaxavdes: 

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

- O3 -is Semcvelobaze kontrolis warmoebas;  
- atmosferuli nalaqebis qimiuri Sedgenilobis kont-

rols; 
- aerozolebis fizikur-qimiuri Tvisebebis kvlevas; 
- sxvadasxva airebis gardaqmnis procesebis Seswavlas; 
- radionuklidebis Semcvelobis gazomvebs; 
- meteorologiuri parametrebis gazomvebs da Sedege-

bis analizs; 
- dedamiwis zedapirze mosuli mzis radiaciisa (ult-

raiisferi gamosxivebis CaTvliT) da optikuri gamW-
virvalobis gazomvebs. 

    cnobilia, rom sivrcobrivi gasaSualoebis mixed-
viT SeiZleba ganvasxvaoT globaluri, kontinentalu-
ri, regionaluri (nacionaluri) da lokaluri cvlil-
ebebi atmosferos SedgenilobaSi. TiToeul SemTxveva-
Si anTropogenuri zemoqmedebis Sedegebi gansaxilve-
li nivTierebis koncentraciaTa mocemul periodSi ga-
saSualoebuli mniSvnelobis mdgrad sidideebs warmo-
adgenen. aqedan gamomdinare, minarevebis koncentraci-
aTa lokaluri cvlilebebi (momateba), ra didi mniS-
vnelobac ki, ar unda mivaniWoT maT, araviTar SemTx-
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vevaSi ar SeiZleba uSualod regionul (miT umetes 
globalur) efeqtebs mivaweroT. 
    praqtikuli TvalsazrisiT yvelaze ufro did sir-
TuleebTan regionaluri monitoringis Sesruleba ar-
is dakavSirebuli, vinaidan ama Tu im niSnebiT gamoyo-
fili regioni, SesaZloa, iqnes lokalur zonaTa sidi-
dis Sesatyvisi. agreTve, gasaTvaliswinebelia atmosfe-
ros qimiuri Semcvelobis drois mixedviT cvlilebeb-
is cikluri xasiaTi, magaliTad: wliuri, sezonuri, 
Tviuri an dRe-Ramuri. amasTan, maT SesaZloa rogorc 
bunebrivi, ise anTropogenuri Taviseburebani axasiaTe-
bdeT. 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, regionaluri efeqtebis 
gamomxatvel mniSvnelobaTa Seswavla gansakuTrebul 
yuradRebas imsaxurebs, vinaidan regionaluri kanon-
zomierebis zRvruli mniSvnelobebi, romelTa gamov-
lena ufro swrafad da saimedod xdeba, globaluri  
da kontinentaluri kanonzomierebis prediqtorebad 
gvevlinebian.  
    zemoaRniSnulis gaTvaliswinebiT gansaxilveli  
monitoringis sistemis mTavar amocanas unda warmoad-
gendes:      

 haerisa da atmosferuli naleqebis sinjebis Se-
groveba da qimiuri analizis monacemTa, anu ga-
zomvebis 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 funqci-
onireba saerTaSoriso miznebsac unda iTvaliswinebd-
es. mxolod sayovelTaod miRebul principebze Seqmn-
il monitoringis sistemaze da unificirebul meTode-
bze dayrdnobiT Sesrulebul dakvirvebebiT da misi 
Sedegebis analiziT SeiZleba miRebuli monacemebis 
Sepirispireba da regionalur (nacionalur) da globa-
lur masStabebSi mimdinare procesebis Sefaseba.  
    zemoaRniSnulis gaTvaliswinebiT, gansaxilveli 
monitoringis saSualebiT miRebuli informacia saer-
TaSoriso gacvlis sagnad warmogvidgeba, dakvirvebis 
sadgurebis Seqmna ki, saerTaSoriso TanamSromlobis 
nimuSs ganasaxierebs. 
    aseTi monitoringis nimuSs, msoflio meteorolog-
iuri organizaciis mfarvelobis qveS arsebuli, atmos-
feros globaluri dakvirvebis qseli warmoadgens. ma-  
sSi mraval qveyanaSi arsebuli atmosferos qimiuri  
Sedgenilobis cvlilebis monitoringis qselia gaer-
Tianebuli. maT Soris rogorc regionaluri, ise glo-
baluri efeqtebis aRmricxveli sadgurebia warmodge-
nili. amasTan, aRniSnuli monitoringis programis re-
alizacia iTvaliswinebs iseT dakvirvebaTa sadgurebis 
qselis arsebobas, romlebic Tavisi daniSnulebis mix-   
edviT sabazo sadgurebad unda iqnen miCneulni. isini 
atmosferos sawyis - fonur (sabazo) mdgomareobaze in-
formaciis mopovebas emsaxurebian. amitomac maTi gan-
lageba samrewvelo raionebidan sakmao daSorebiT ar-
is aucilebeli, adgilebSi sadac atmosferos Sedgeni-
lobaze uSualo zemoqmedeba ar daikvirveba. 
    aRniSnuli qselis sadgurebze dakvirvebebi atmos-
feros fizikur maxasiaTeblebze da saTburis airebis 
koncentraciebze erTiani programiT sruldeba. masTan, 
regionaluri sadgurebis daniSnulebas sxvadasxva qve- 
ynebis calkeuli regionebis an geografiuli raioneb-
is atmosferos ekologiuri pirobebis Seswavla, xolo 
sabazo sadgurebisas ki, atmosferos minarevebis glo-
baluri fonis Sesaxeb dasabuTebuli daskvnebis gakeT-
eba warmoadgens.     
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    fonuri sadgurebis daniSnulebis Tanaxmad, dakvi-
rvebis sadgurebis mimarT garkveuli principuli moT-
xovnebia Camoyalibebuli.  
    maT ricxvs miekuTvneba: 

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

 sasurvelia, misi izolirebul kunZulze an mTa-
Si, tyis zolis zemoT ganlageba;   

 sadguris maxloblad vulkanuri moqmedebisa da 
mtvriani qarbuqis niSnebi ar unda daikvirvebo-
des; 

 atmosferos dabinZurebis damatebiT wyaros aci-
lebis mizniT, sadgurze mxolod eleqtroener-
giis gamoyenebaa dasaSvebi, xolo momuSave pers- 

 onalis Stati minimumamde unda iqnes dayvanili. 
    SedarebiT naklebi moTxovnebia wayenebuli region-
aluri sadgurebis mimarT. magaliTad, am saxis sadgu-
rebis adgilmdebareobis mimarT mxolod maTi perife-
riul zolSi, qalaqebidan da samrewvelo raionebidan, 
daaxloebiT, 50 km daSorebiT ganlagebisa da sadgure-
bis maxloblad miwis damuSavebis SezRudvis moTxov-
nis pirobebia wayenebuli.  
    amrigad, rogorc motanili meToduri moTxovnebi 
da praqtika gviCveneben, atmosferos minarevebis konce-
ntraciebis gazomvebTan dakavSirebuli amocanebis ga-
dawyvetis procesSi, sinjebis reprezentatuloba da  
misaRebi informaciis sinamdvilesTan Sesatyvisoba, be-
vrad, dakvirvebis sadgurebis adgilmdebareobis SerCe-
vis sisworiT ganisazRvreba.  
    saqarTvelos, rogorc mTiani qveynis, rTul orog-
rafiul da meteorologiur pirobebSi, zemoaRniSnuli 
gansakuTrebul yuradRebas imsaxurebs regionalur da 
globalur doneebze klimatis cvlilebis aspeqtSi at-
mosferos qimiuri Sedgenilobis cvlilebebze dakvir-
vebis sistemis sadgurebis mdebareobis gansazRvrisas 
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da regionis individualri pirobebis gaTvaliswinebis 
aucileblobas moiTxovs.     
    aqedan gamomdinare, mocemuli sakiTxis gadasaWre-
lad, qveyanaSi arsebuli meteorologiuri sadgurebis 
vrceli istoriuli (150 welze meti), fizika-geografi-
uli da meteorilogiuri daxasiaTebebis masalis ana-
lizis Sedegad, 7 meteorologiuri sadguri iqna Ser-
Ceuli. isini Tavisi monacemebiT, praqtikulad, srul-
ad akmayofileben regionaluri da globaluri (saba-
zo) sadgurebis mimarT atmosferos globaluri dakvi-
rvebis programaSi Camoyalibebul moTxovnebs.  
    am sadgurebis ricxvs miekuTvneba:  

- dasavleT saqarTveloSi - mamisonis uReltexili 
da Savi zRvis napirze, baTumis botanikuri baRi; 

- samxreT saqarTveloSi - abasTumani da faravani  
(rodionovka);    

- aRmosavleT saqarTveloSi - gudauri, jvris uRe-
ltexili da yazbegi - maRalmTiani. 

    TiToeuli maTganis mokle istoria da fiziko-geo-
grafiuli aRweriloba qvemoTaa mocemuli:     
    baTumis botanikuri baRi (41039'C; 41038'a; 5 m z.d.) 
    erT-erTi didi botanikuri baRi saqarTveloSi, ga-
Senebulia 1912w, baTumidan, daaxloebiT, 9km daSore-
biT, naxevarkunZulze “mwvane koncxi”. igi 111 ha-s mTa-
goriani reliefis farTobs moicavs. baRSi sami dend-
roparki, kolxeTis tyis nakrZali da landSafturgeo-
grafiuli principiT SerCeuli 9 floristuli ganyo-
filebaa. aq notio subtropikuli havaa. icis Sedareb-
iT Tbili zamTari da cxeli zafxuli. mTeli wlis  
ganmavlobaSi qris zRviuri qarebi. yvelaze civi da 
yvelaze Tbili Tveebis - ianvrisa da agvistos haeris  
saSualo mravalwliuri temperatura, Sesabamisad, 6.5 
da 23.20 C udris, xolo misi saSualo wliuri mniSvne-
loba 14.50 C Seadgens. atmosferuli naleqebis jami aR-
niSnul periodebSi, Sesabamisad, 281, 255 da 2718 mm-s  
Seadgens. amasTan mravalwliuri maqsimaluri tempera-
tura 410 C udris, xolo minimaluri (-90 C) tolia. qar-
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is saSualo wliuri siCqare 1.8 m/wm - s udris. xangrZ-
livoba Tovlis safariT 12 dRes Seadgens.   
    abasTumani (41045'C; 42050'a; 1265 m z.d.) 

    daba samcxe - javaxeTis mxaris adigenis municipal-
itetSi. samTo-klimaturi kurorti mesxeTis qedis sam-
xreT kalTaze, mdinare ocxis xeobaSi. igi q.adigenidan 
25km, xolo q.axalcixidan 28km daSorebiT mdebareobs. 

    saSualo mravalwliuri temperature - 6.40 C-is to- 
lia, ianvris da ivlisis saSualo temperatura, Sesaba-

misad, (-5.4)0 C da 170 C udris. naleqebis raodenoba weli-
wadSi 647 mm-s utoldeba. fardobiTi tenianoba, saSua-
lod, 77%-s aRwevs. 
    am raionSi mdebareobs saqarTvelos mecnierebaTa 
akademiis abasTumnis astrofizikuri observatoria,  
romelic 1932w abasTumanSi daarsda, xolo 1937w yano-
bilis mTaze (1650 m z.d.) abasTumnis maxloblad iqna 
gadatanili.  
    aq atmosferos maRali gamWvirvaloba da stabilu-
roba axasiaTebs. mziani dReebis wluiri raodenoba, 
saSualod, daaxloebiT, 250 aRwevs. 
    meteorologiuri sadguri aq 1884w noemberSi daar-
sda. dakvirvebebi 1906w-mde uwyvetad tardeboda, xolo 
1907w mxolod 2 Tvis dakvirvebaTa masala arsebobs. 
1910w ivlisidan 1911w Tebervlamde sadguri ar muSaob-
da, xolo 1917w sadguri saerTod iqna daxuruli. 1922w 
Semodgomas sadguri ganaxlda, magram sistematuri da-
kvirvebebi mxolod 1925w oqtomberSi daiwyo. 
    abasTumanze gadis gzatkecili, romelic samxreT-
iT axalcixe-baTumis gzas uerTdeba, xolo Crdiloe-
TiT, zekaris uReltexilis trasiT, aWara-imereTis qe-
dze gadis dasavleT saqarTveloSi. 
    xeobis SemomsazRvravi mTis ferdobebi xeobis Zi-
ridan, daaxloebiT, 500-800m aRweven. aq, agreTve, rigi 
sxva xeoba, didi da mcire konusis magvari mTebis maR-
lobebi da wamonaSverebi mdebareobs. mTis ferdobebi 
da qedebi, ZiriTadad, wiwvovani jiSis xis mcenareul-
obis siuxviT xasiaTdeba. gansaxilveli raionis xeve-
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bsa da xeobebSi gruntis wylebis saTaveebis simrav-
lea, maT Soris bevria mineraluri wyaroebic.  

    faravani (rodionovka) (41028'C; 43052'a; 2088 m z.d.)    

    daba faravani maRalmTiani tbis faravnis daqanebu-
li napiris ferdobzea ganlagebuli. aRniSnuli tba  
ninowmindis raionSi, javaxeTis zeganze, abul-samsaris  
da javaxeTis qedebs Soris qvabulSi, zRvis donidan 
2070 m-ze, mdebareobs.  
    samsaris qedi faravnis tbas dasavleTidan esazRv-
reba, xolo javaxeTis-aRmosavleTidan. aRniSnuli or-
ive qedi mcire kavkasionis mTis sistemaSi Sedis da 
sxva mTian warmonaqmnebTan erTad, javaxeTis (axalqa-
laqis) zeganis erTian landSaftur zonas qmnis.  
    daba faravani reliefis rbili moxazulobiT ga-
moirCeva. axlomdebare mTebis ferdobebi cerad eSvebi-
an faravnis tbisken da aseTive dasaxelebis mdinares-
ken, romelic tbis samxreT napiridan gaedineba. xis 
mcenareuloba aq, rogorc mTlianad axalqalaqis ze-
ganze, TiTqmis ar SeimCneva da es adgili, ZiriTadad, 
mdeloTi aris dafaruli. 
    sofelSi amuSaveben miwas (daaxloebiT 500-700 ha)  
sadac mohyavT Svria, qeri da kartofili. cxovelebi-
dan hyavT msxvilfexa rqiani pirutyvi da cxvari. 
    faravnis tbidan, daaxloebiT, 0,5km daSorebiT, z.d. 
2200 m-is simaRleze saqarTvelos teqnikuri universi-
tetis hidrometeorologiis institutis sacdeli baza 
aris ganlagebuli. misgan, daaxloebiT, 1.5km-Si daba 
faravnis rkinigzis baqani mdebareobs.   
    mamisonis uReltexili (42042'C; 43027'a; 2854 m z.d.) 
    uReltexili kavkasionis mTavar qedze, mdinareebis 
ardonisa (Tergis marcxena Senakadi) da WanWaxis (rio-
nis marcxena Senakadi) wyalgamyofze mdebareobs.  
    meteorologiuri sadguri aq gaxsnilia 1932w. is 
ganlagebulia quTaisi-alagiris gzis gadasavalze, ka-
vkasionis zeda sartylis zonaSi.  
    aqauri reliefis morfologiur SemadgenlobaSi, 
umTavresad, mTavari wyalgamyofi qedis calkeuli mTe-
bi Sedian. am civisa da udaburi yinulovani reliefis 
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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 alpurs da subalpur mdelo-
ebs miekuTvneba. tyeebis zonis zRvari z.d. 2000-2200 m-s 
aRwevs. niadagi, kavkasionis maRalmTiani zonis msgavs-
ad, mTebis qanebis namsxvrevebisagan Sedgeba.  
    gudauri (42028'C; 44029'a; 2197 m z.d.) 
    es punqti kavkasionis mTavari wyalgamyofi qedis 
samxreT kalTaze, jvris uReltexilis samxreTiT, sa-
qarTvelos samxedro gzaze, q.stefanwmindidan 35km da-        
SorebiT mdebareobs. 
    meteosadguri aq gaixsna 1870w-s. misi moqmedebis pe 
riodebia: 1870-1873, 1887-1919 w-bi da 1925 w-dan Cven dro-
mde. samxreTisa da samxreT-aRmosavleTis mxridan gud-
auris adgilmdebareoba platos magvar Sverils warm-
oadgens, amave mimarTulebis mniSvnelovani daxrilo-
biT. mocemuli plato, romelic kaiSauris xeobis sax-
elwodebiT aris cnobili, dasavleTidan da samxreTi-
dan 600-700m siRrmis xeobiT aris SemosazRvruli. misi  
fskeri mdinare TeTri aragvis zeda dinebis qvis kala-
pots warmoadgens. am xeobis CrdiloeTi da, nawilob-
riv, aRmosavleTi mxareebi mTebiT da maTi cicabo fe- 
rdobebiT aris SemosazRvruli. 
    mTeli daba alpur utyeo zonas warmoadgens. sad-
guris maxloblad niadagi mTis qanebis namsxvrevebiT 
mimofantul mindors warmoadgens. aq zamTris dasasve-       
nebeli da saTxilamuro kompleqsi mdebareobs. 
    jvris uReltexili (42030' C; 44027'a; 2396 m z.d.) 
    uReltexili xevis kavkasionis mTavar qedze, mdina-
reebis bidarisa (Tergis marjvena Senakadi) da mTiul-
eTis aragvis wyalgamyofze, stefanwmindis raionSi 
mdebareobs.  
    meteosadguri saqarTvelos samxedro gzis gadasav-
lis unagirze, kavkasionis paralelurad mdebare, dav-
leT-mTiuleTis Txemze aris ganlagebuli. igi 1894w-an 
aris daarsebuli. misi moqmedebis periodebia:               
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- 1894-1918 w-bi; 1949 w-dan - Tanamedrove dromde.  
    am maRalmTiani landSafturi zonis reliefis Zir-
iTad maxasiaTebels SedarebiT zomieri danawevreba   
warmoadgens, calkeuli konusis msgavsi vulkanuri   
warmoSobis SverilebiT.  
    meteosadguridan samxreT-dasavleTiT 600m-is daS-
orebiT mdinare TeTri aragvis Rrma xeobaSi gadis. 
xeobidan dasavleTiT, davleT-mTiuleTis Txemze, Svi-
di konusismagvari mwvervalia SemaRlebuli, saxelwo-
debiT “Svidi Zma”. CrdiloeTis mxridan md.Tergis qvis 
kalapoti moCans. dasavleTidan da aRmosavleTidan 
mTebis wvervalebi ramdenadme daSorebulia erTmaneTi-
sagan, riTac, daaxloebiT, 1km siganis unagirs qmnian. 
masTan misasvlelebi naklebadaa daqanebuli, amasTan, 
samxreTis mxare ufro daqanebulia, vidre rdiloeTis. 
    mcenareuloba mxolod balaxovania. mTeli mimde-
bare mxare maRalmTiani alpuri zonis mdeloTia war-
modgenili. 
    qvemoT xevSi gruntis wylebis saTaveebis simrav-
lea. maT Soris bevria “narzanis” tipis mineraluri 
wylebi. 
    yazbegi-maRalmTiani (42040'C; 44039'a; 3653 m z.d.) 
    meteorologiuri dakvirvebebi am sadgurze 1933w-is 
1oqtombers daiwyo, xolo 1942w iqna agebuli sadguris 
specialuri kapitaluri Senoba. igi kavkasionis cent- 
ralur nawilSi, maradiuli Tovlis, myinvarebisa da 
firnuli velebis zonaSi mdebareobs. am maRalmTian, 
civsa da udabno yinulovan reliefs, atmosferos ze-
da fenebis sivrces miRweuli, mwvervalebi agvirgvine-
ben. maT Soris udidesia mTa myinvari (yazbegi). yinu-
lovan fonze maRali mwvervalebis ferdobebi, umTav-
resad, miuvali, kldovani da cicaboa. sadguri, daaxl-
oebiT, 1000m2 farTobis mqone moedanzea ganlagebuli 
yazbegis mTis mwvervalis samxreT ferdobze, romelic 
sadguris midamoebs 1350m simaRlidan gadmohyurebs. mi-
si teritoria mofenilia qvebiT, kldis namsxvrevebiT 
da RorRiT. garSemo da qvemoT 2000m simaRlemde z.d., 
araviTari mcenareuloba ar xarobs.         
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    aRsaniSnavia, rom globaluri Sedegebis gamosavl-
enad mizanSewonilia sadguris yazbegi-maRalmTiani da 
mamisonis uReltexilis gamoyeneba. xolo danarCeni 
xuTi sadguri savsebiT akmayofilebs regionaluri sa-
dgurebis pirobebs. 
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   XI. saqarTvelos garemosdacviTi kanonebis  
          arsobrivi sakiTxebis amonaridi          
   
    11.1. garemos dacvis saxelmwifo politika 
    saqarTveloSi garemosdacviTi kontrolis sakanon-
mdeblo 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 kvalifika-
ciis amaRlebis dawesebulebaTa qsels.   
    garemos dacvis saxelmwifo politikis formirebi-
sa da ganxorcielebis, agreTve saqarTvelos garemos 
dacviTi kanonmdeblobis moTxovnaTa Sesrulebis mi-
zniT ekologiasa da garemos dacvis sferoSi muSavde-
ba 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 dadgin-
des garemoze saqmianobis zemoqmedebis iseTi normebi, 
romlebic uzrunvelyofen garemos ekologiur wonasw-
orobas. am mizniT dgindeba: 
a) garemos mdgomareobis xarisxobrivi normebi; 
b) garemoSi mavne nivTierebaTa emisiisa da mikroorga-

nizmebiT garemos dabinZurebis zRvrulad dasaSvebi 
normebi; 

g) garemoSi qimiur saSualebaTa gamoyenebis normebi; 
d) ekologiuri moTxovnebi produqciisadmi; 
e) garemoze datvirTvis normebi.    
    garemos mdgomareobis xarisxobrivi normebi: 
a) atmosferul haerSi, wyalsa da niadagSi adamianis 

janmrTelobisa da bunebrivi garemosaTvis mavne niv-
Tierebebis koncentraciisa da mikroorganizmebis 
raodenobaTa zRvrulad dasaSvebi normebi; 
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b) xmauris, vibraciis, eleqtromagnituri velebisa da 
sxvagvari fizikuri zemoqmedebis zRvrulad dasaS-
vebi normebi; 

g) radiaciuli zemoqmedebis zRvrulad dasaSvebi nor-
mebi. 

    garemos mdgomareobis xarisxobrivi normebi gani-
sazRvreba xuT weliwadSi erTxel, debulebiT „gare-
mos mdgomareobis xarisxobrivi normebis Sesaxeb“. 
    saqmianobisas unda Sesruldes ekologiuri usafr-
Txoebisa da mosaxleobis janmrTelobis dacvis moT-
xovnebi, gaTvaliswinebul iqnes garemos dacvis, bune-
brivi resursebis racionaluri gamoyenebis, garemos 
aRdgenis RonisZiebebi da maTi ganxorcielebisaTvis 
saWiro finansuri saSualebebi. 
    saqmianobis subieqti valdebulia: 

a) hqondes Sesabamis saxelmwifo organoebTan SeT-
anxmebuli teqnogenuri avariisa da bunebrivi ka-
tastrofis Sedegebis Tavidan acilebisa da  
profilaqtikis operatiuli da sistematuri Ro-
nisZiebebis, avariisa da katastrofis dros moq-
medebis gegmebi; 

b) Seqmnas da mzadyofnaSi hyavdes avariis salikvi-   
dacio teqnikuri saSualebebiT uzrunvelyofi-
li samsaxuri; yoveli mosalodneli da momxda-
ri teqnogenuri avariisa da bunebrivi katastro-
fis Sesaxeb droulad acnobos Sesabamis saxel-
mwifo organoebs da mosaxleobas; 

g) am pirobebis Sesrulebis samarTlebriv reJims       
aregulirebs saqarTvelos kanonmdebloba. 

    garemoze transsasazRvro zemoqmedebis SemTxveva-
Si xorcieldeba garemoze transsasazRvro Sefasebis 
procedura garemosdacviTi Sefasebis kodeqsisa da Se-
sabamisi saerTaSoriso xelSekrulebebis mixedviT.        
                    
   11.2. sakanonmdeblo da normatiuli aqtebi 
    saqarTvelos konstitucia gansazRvravs qveynis mo-
qalaqeTa uflebas cxovrobdes janmrTelobisaTvis uv-
nebel garemoSi, sargeblobdes bunebrivi da kulturu-
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li simdidriT da amave dros, akisrebs valdebulebas 
daicvas igi.  
    konstituciiT adamianis janmrTelobisaTvis usaf-
rTxo garemos uzrunvelsayofad, sazogadoebis ekol-
ogiuri da ekonomikuri interesebis Sesabamisad, axla-
ndeli da momavali Taobebis interesebis gaTvaliswi-
nebiT saxelmwifo uzrunvelyofs garemos dacvas.  
    saqarTvelos kanonmdeblobis Sesabamisad nebismie-
ri saqmianobis dagegmvisa da ganxorcielebis dros me-
warme -saqmianobis subieqti valdebulia miiRos saTa-
nado zomebi garemosa da adamianis janmrTelobaze ma-
vne zemoqmedebis riskis Tavidan asacileblad an Sesa-
mcireblad; daicvas biomravalferovneba Seuqcevadi 
degradaciisgan da aRadginos saqmianobis ganxorcie-
lebis Sedegad degradirebuli garemo sawyis mdgoma-
reobasTan maqsimalurad miaxloebuli saxiT.  
    saqarTvelos konstituciiT gaTvaliswinebulia:  

– moqalaqis ZiriTadi ufleba - miiRos sruli, ob- 
ieqturi da drouli informacia Tavisi samuSao da sa-
cxovrebeli garemos mdgomareobaze, agreTve garemos-
dacviT sferoSi saxelmwifos mier mniSvnelovani ga-
dawyvetilebebis miRebis procesSi sazogadoebis mo-
nawileobis uzrunvelyofa;  

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

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

– saqmianobaze nebarTvis gacemis sferoSi saqmian- 
obis ganmaxorcieleblis, sazogadoebisa da saxelmwi- 
fos ufleba-movaleobebis Camoyalibeba da dacva;  

– garemosa da bunebrivi resursebis Seuqcevadi  
raodenobrivi da xarisxobrivi cvlilebebisagan dacv-
is, aseve maTi racionaluri gamoyenebis xelSewyoba.  
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    „garemos dacvis Sesaxeb“ saqarTvelos kanoni, (mi-
Rebuli 6.XII.1996) aregulirebs samarTlebriv urTier-
Tobebs saxelmwifo dawesebulebebsa da fizikur da 
iuridiul pirebs Soris. masSi ganxilulia garemos 
dacvisa da bunebrivi resursebis gamoyenebasTan dakav-
Sirebuli sakiTxebi saqarTvelos teritoriul wyleb-
Si, haerSi, kontinentur Selfze da gansakuTrebuli 
ekonomikuri aqtivobis zonebSi. 
    kanoni ganixilavs garemos dacvis ganaTlebis, ga-
remos menejmentis aspeqtebs, aRwers ekonomikur sanq-
ciebs, licenzirebas, standartebs, garemoze zegavle-
nis Sefasebis Sedegebs. ganixilavs bunebrivi ekosiste-
mebis dacvis sxvadasxva aspeqts, dasacav arealebs, 
globaluri da regionaluri menejmentis sakiTxebs, 
ozonis Sris dacvas, biomravalferovnebis, Savi zRvis 
dacvis da saerTaSoriso TanamSromlobis aspeqtebs.  

    ase, magaliTad, saqarTvelos kanonSi „garemosdac-
viTi Sefasebis kodeqsi“ gansazRvrulia saqarTvelos 
teritoriaze savaldebulo ekologiuri eqspertizisa-
dmi daqvemdebarebul saqmianobaTa sruli nusxa da  
maT gansaxorcieleblad garemoze zemoqmedebis nebar-
Tvis gacemis, nebarTvis gacemisas ekologiuri eqsper-
tizis Catarebis, pasportizaciis, garemoze zemoqmede-
bis Sefasebis da nebarTvis gacemis Sesaxeb gadawyve-
tilebis miRebis procesebSi sazogadoebis monawileo-
bisa da misi informirebis sakiTxebi.  
    kanonis Tanaxmad, pasportizacis masalaze dayrd-
nobiT, garemoze zemoqmedebis nebarTva aris saqarTve-
los garemos dacvisa da soflis meurneobis saminist-
ros mier saqarTvelos kanonmdeblobiT dadgenuili 
wesiTa da formiT, ganusazRvreli vadiT miniWebuli 
ufleba, romelic gaicema saqmianobis ganmxorcielebe-
lze  da warmoadgens saqmianobis dawyebis samarTleb-
riv safuZvels.   
    garemosdacviTi xasiaTis aucilebeli RonisZieba 
aris ekologiuri eqspertiza,  romelic xorcieldeba 
saqmianobaze garemoze zemoqmedebis an mSeneblobis ne-
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barTvis gacemis Sesaxeb gadawyvetilebis miRebis pro-
cesSi. 
    im saqmianobaTa srul nusxas, romlebic garemoze 
zemoqmedebis an mSeneblobis nebarTvis gacemis Sesaxeb 
gadawyvetilebis miRebis procesSi eqvemdebareba sava-
ldebulo ekologiur eqspertizas, gansazRvravs gare-
mosdacviTi Sefasebis kodeqsi. 
    ekologiuri eqspertizis mizania garemosdacviTi 
moTxovnebis, racionaluri bunebaTsargeblobisa da 
mdgradi ganviTarebis principebis gaTvaliswinebiT ga-
remos ekologiuri wonasworobis SenarCunebis uzrun-
velyofa. 
    ekologiuri eqspertizis dadebiTi daskvna aris 
aucilebeli safuZveli ekologiuri eqspertizisadmi 
daqvemdebarebuli saqmianobis ganxorcielebaze garem-
oze zemoqmedebis an mSeneblobis nebarTvis gasacemad. 
    ekologiuri eqspertizis ZiriTadi principebia:  

– saqmianobis potenciuri ekologiuri saSiSroe-
bis riskis Sefaseba; 

– saqmianobis dawyebamde garemoze misi SesaZlo  
zegavlenis Sefasebis kompleqsuroba; 

– garemosdacviT moTxovnaTa da garemos dacvis 
normebis gaTvaliswineba; 

– eqspertTa uflebamosilebis SeuzRudavi ganxor-
cieleba; 

– ekologiuri eqspertizis daskvnis dasabuTebu-
loba da kanoniereba; 

– sazogadoebrivi interesis gaTvaliswineba. 
                               

    11.2.1.  „wylis Sesaxeb“ saqarTvelos kanoni                    
    wyali unikaluri da upirvelesi, sasicocxlo mni- 
Svnelobis, adamianis, cxovelTa samyaros da mcenareu-
li safaris arsebobisaTvis aucilebeli da saqarTve-
los ekonomikis ganviTarebisaTvis umniSvnelovanesi 
bunebrivi resursia. 
    saqarTvelos konstituciiT adamianis janmrTelob-
isaTvis usafrTxo garemos uzrunvelsayofad, sazoga-
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doebis ekologiuri da ekonomikuri interesebis Sesa-
bamisad, axlandeli da momavali Taobebis interesebis 
gaTvaliswinebiT saxelmwifo uzrunvelyofs garemos 
dacvas da, Sesabamisad, garemos Semadgeneli ZiriTadi 
komponentis – wylis dacvas. 
    yvela, saqarTveloSi mcxovrebi, valdebulia uz-
runvelyos wylis racionaluri da mdgradi gamoyeneba 
da dacva, ar dauSvas misi dabinZureba da daSreta. 
saqarTvelos saxmeleTo teritoriaze, mis wiaRSi, kon-
tinentur SelfSi, teritoriul wylebSi da gansakuT-
rebul ekonomikur zonaSi arsebuli wyali saqarTvel-
os erovnuli simdidrea da mas saxelmwifo icavs. 
    saqarTvelos kanonmdebloba wylis Sesaxeb efuZne-
ba saqarTvelos konstitucias, saqarTvelos saerTaSo-
riso xelSekrulebebsa da SeTanxmebebs, saqarTvelos 
kanonebs „garemos dacvis Sesaxeb“, „wiaRis Sesaxeb“, am 
kanons da saqarTvelos sxva normatiul aqtebs wylis 
dacvisa da gamoyenebis sferoSi. 
    muxli 4. am kanonis ZiriTadi mizania: 
    a) uzrunvelyos erTiani saxelmwifo politikis  
gatareba wylis dacvisa da gamoyenebis sferoSi; 
    b) wylis obieqtebis (maT Soris saqarTvelos Savi 
zRvis) dacva da wylis resursebis racionaluri gamo-
yeneba dRevandeli da momavali Taobebis interesebisa 
da mdgradi ganviTarebis principebis gaTvaliswinebiT; 
    g) sufTa sasmel wyalze mosaxleobis moTxovnile-
bis pirvel rigSi dakmayofileba; 
    d) wylis cxovelTa samyaros mdgradoba da mdgra-
di gamoyeneba; 
    e) wylis mavne zemoqmedebis acileba da Sedegebis 
efeqturi likvidacia; 
    v) saqarTvelos saxelmwifo interesebis garanti-
rebuli dacva wylis dacvis, gamoyenebisa da wyliT 
saerTaSoriso vaWrobis sferoSi; 
    z) wylis sasaqonlo produqciis warmoeba saerTa-
Soriso principebisa da normebis dacviT; 
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    T) fizikuri an iuridiuli pirebis kanonieri uf-
lebebis da interesebis dacva wylis dacvisa da gamo-
yenebis sferoSi. 
    muxli 6.  
    1. saqarTvelos teritoriaze arsebuli wyali saxe-
lmwifo sakuTrebaa da gaicema mxolod sargeblobisa-
Tvis. akrZalulia yovelgvari qmedeba, romelic pirda-
pir an faruli formiT xelyofs wylis saxelmwifo 
sakuTrebis uflebas. 
    3. miwaze sakuTrebis ufleba ar iZleva am miwaze 
arsebuli an gamdinare, zedapiruli an miwisqveSa 
wylebiT sargeblobis uflebas, garda am kanonis 32-e 
muxliT gansazRvruli SemTxvevebisa.   
    muxli 7.  
    1. saqarTvelos wylebi, maTi miwis zedapirze da  
wiaRSi ganlagebis niSniT, resursebis formirebisa da 
gamoyenebis TaviseburebaTa mixedviT, iyofa zedapir-
ul da miwisqveSa wylebad. 
    2. zedapirul wylebs miekuTvneba am muxlis me-4 
punqtSi CamoTvlili yvela wylis obieqtis wylebi, „b“ 
qvepunqtSi miTiTebulis garda. 
    3. saqarTvelos wylis yvela obieqtSi arsebuli 
wylis erToblioba qmnis wylis saxelmwifo fonds. 
    4. saqarTvelos wylis saxelmwifo fonds ganekuT-
vneba: 
    a) saqarTvelos teritoriaze arsebuli da gamava-
li mdinareebi, tbebi, wyalsacavebi, sxva bunebrivi da 
xelovnuri zedapiruli wyalsatevebi, agreTve arxebis 
da tborebis wylebi; 
    b) miwisqveSa wylebi (maT Soris wyaroebi da kon- 
tinenturi Selfis wylebi); 
    g) myinvarebi da Tovlis mudmivi safari; 
    d) Waobebi; 
    e) saqarTvelos teritoriuli wylebi; 
    v) gansakuTrebuli ekonomikuri zonis wylebi. 
    6. wylis saxelmwifo fonds gankargaven saqarTve-
los saxelmwifo xelisuflebis umaRlesi organoebi, 
avtonomiuri respublikebis organoebi da adgilobri-
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vi TviTmmarTvelobis organoebi TavianTi kompetenciis 
farglebSi. 
    muxli 13.  

1. fizikuri da iuridiuli pirebi monawileoben  
wylis dacvis, racionaluri da mdgradi gamoyenebis 
uzrunvelyofis saqmianobaSi saqarTvelos kanonmdebl-
obiT dadgenili wesiT. 

2. fizikuri da iuridiuli pirebi valdebulni  
arian: 
    a) daicvan wyali gabinZurebis, danagvianebisa da 
daSretisagan; 
    b) xeli Seuwyon xelisuflebis saxelmwifo orga-
noebs da sazogadoebriv organizaciebs wylis dacvis 
RonisZiebaTa ganxorcielebaSi; 
    g) Seatyobinon saTanado organoebs wylis dacvis 
kanonmdeblobis maTTvis cnobili darRvevebi. 

3. fizikur da iuridiul pirebs ufleba aqvT: 
    a) saxelmwifo xelisuflebis organoebisagan miiR-
on sruli, drouli da obieqturi informacia (saxelm-
wifo an komerciuli saidumloebis Semcveli informa-
ciis garda) wylis mdgomareobis Sesaxeb; 
    b) Sesabamis sasamarTloSi aRZran sarCeli im fi-
zikur da iuridiul pirTa (saxelmwifo xelisuflebis 
organoebis CaTvliT) mimarT, romlebic arRveven saqa-
rTvelos kanonmdeblobas wylis dacvisa da gamoyene-
bis sferoSi; 
    g) xeli Seuwyon Sesabamisi saxelmwifo programe-
bis realizacias; 
    d) uSualo monawileoba miiRon wylis dacvis sa- 
muSaoebSi da Seitanon winadadebebi wylis dacvis gau-
mjobesebis Taobaze. 
     11.2.2. „atmosferuli haeris dacvis Sesaxeb“   
                   saqarTvelos kanoni              
    muxli 1.  
    1. am kanonis regulirebis sferoa saqarTvelos 
mTel teritoriaze atmosferuli haeris dacva mavne 
anTropogenuri zemoqmedebisagan. 
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    2. es kanoni ar aregulirebs Senoba-nagebobebSi 
arsebuli haeris dacvis samarTlebriv reJims. 
    muxli 2.   
    saqarTvelos kanonmdebloba atmosferuli haeris 
dacvis sferoSi Sedgeba saqarTvelos konstituciis, 
saqarTvelos saerTaSoriso xelSekrulebebisa da SeT-
anxmebebis, „garemos dacvis Sesaxeb” da „janmrTelob-
is dacvis Sesaxeb” saqarTvelos kanonebis, am kanonisa 
da sxva sakanonmdeblo da kanonqvemdebare normatiuli 
aqtebisagan. 
    muxli 3.   
    1. am kanonis ZiriTadi miznebia: 
    a) xeli Seuwyos garemos dacvis sferoSi saqarTve-
los konstituciiT dadgenili adamianis ZiriTadi uf-
lebebis - cxovrobdes janmrTelobisaTvis uvnebel ga-
remoSi da sargeblobdes bunebrivi da kulturuli ga-
remoTi - uzrunvelyofas; 
    b) uzrunvelyos garemos erT-erTi ZiriTadi kompo-
nentis - atmosferuli haeris dacva sazogadoebis eko-
logiuri da ekonomikuri interesebis Sesabamisad da 
axlandeli da momavali Taobebis interesebis gaTva-
liswinebiT; 
    g) samarTlebrivad uzrunvelyos atmosferuli ha-
eris dacvis sferoSi saerTo globaluri da regiona-
luri problemebis gadaWra. 
    2. am kanonis ZiriTadi amocanebia: 
    a) uzrunvelyos atmosferuli haeris adamianis ja-
nmrTelobisa da bunebrivi garemosaTvis usafrTxo 
mdgomareobis miRweva, SenarCuneba da gaumjobeseba; 
    b) samarTlebrivad uzrunvelyos atmosferul ha-
erSi mavne nivTierebebis gafrqvevaTa regulireba; 
    g) xeli Seuwyos atmosferuli haeris mdgomareo-
bis Sesaxeb informaciis sazogadoebisaTvis xelmisa-
wvdomobis principis uzrunvelyofas; 
    d) xeli Seuwyos evrokavSiris kanonmdeblobiT at-
mosferuli haeris dabinZurebisagan dacvis sferoSi 
dadgenili samarTlebrivi normebis saqarTvelos ter-
itoriaze etapobriv amoqmedebas. 
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    muxli 5. 
    atmosferul haerze potenciurad mavne zegavlenis 
mqone saqmianobis dagegmvisa da ganxorcielebis dros 
fizikuri da iuridiuli pirebi, saxelmwifo organoe-
bi da aRmasrulebeli xelisuflebis dawesebulebebi 
valdebulni arian ixelmZRvanelon „garemos dacvis 
Sesaxeb” saqarTvelos kanoniT dadgenili garemos da-
cvisa da „janmrTelobis dacvis Sesaxeb” saqarTvelos 
kanoniT dadgenili adamianis janmrTelobisaTvis usa-
frTxo garemos uzrunvelyofis ZiriTadi principebiT. 
    muxli 6. 
    1. fizikur da iuridiul pirebs ufleba aqvT: 
    a) am kanonis me-20 muxlis me-6 punqtiT gansazRv-
ruli aRmasrulebeli xelisuflebis dawesebulebidan 
miiRon sruli, obieqturi da drouli informacia atm-
osferuli haeris mdgomareobis xarisxobrivi maCveneb-
lebis Sesaxeb; 
    b) aRmasrulebeli xelisuflebis organoebs waru-
dginon winadadebebi atmosferuli haeris dacvis gaum-
jobesebis Taobaze; 
    g) xeli Seuwyon atmosferuli haeris dacvis sfer-
oSi saxelmwifo da adgilobrivi programebis ganxor-
cielebas; 
    d) monawileoba miiRon atmosferuli haeris dacv-
is sferoSi mniSvnelovan gadawyvetilebaTa ganxilvasa 
da miRebaSi; 
    e) miiRon anazRaureba maTTvis miyenebuli zianisa-
Tvis, romelic gamoiwvia atmosferuli haeris dacvis 
kanonmdeblobis moTxovnaTa Seusruleblobam; 
    v) sasamarTlo wesiT moiTxovon atmosferuli hae- 
ris damabinZurebeli obieqtebis ganTavsebis, daproeq-
tebis, mSeneblobis, rekonstruqciisa da eqspluataci-
is Sesaxeb gadawyvetilebaTa Secvla; 
    z) aRZran sarCeli im pirTa mimarT, romlebic maT 
mier mxilebulni iqnebian am kanoniT dadgenili samar-
Tlebrivi normebis darRvevaSi. 
    2. ucxo qveynis moqalaqeebze da moqalaqeobis arm-
qone fizikur da iuridiul pirebze, romlebic imyofe-



225 

bian saqarTvelos teritoriaze, vrceldeba am muxlis 
pirveli punqtiT gaTvaliswinebuli normebi, Tu kanon-
iT sxva ram ar aris dadgenili. 
    3. am muxlis pirveli punqtis „z” qvepunqtiT gansa-
zRvruli pirebi SeiZleba iyvnen rogorc fizikuri, 
ise iuridiuli pirebi, miuxedavad maTi organizaciul-
samarTlebrivi formisa. 
    muxli 7.  
    1. fizikuri da iuridiuli pirebi valdebulni ari-
an: 
    a) daicvan am kanoniTa da saqarTvelos kanonmdeb-
lobiT atmosferuli haeris dacvis sferoSi dadgeni-
li moTxovnebi; 
    b) mosalodneli an momxdari teqnogenuri avariisa 
da sxva ekologiuri katastrofis Sesaxeb informaciis 
miRebisas droulad acnobon saTanado kompetentur sa-
xelmwifo organoebs an ganacxadon sajarod. 
    2. ucxo qveynis moqalaqeebze da moqalaqeobis arm-
qone fizikur da iuridiul pirebze, romlebic imyofe-
bian saqarTvelos teritoriaze, vrceldeba am muxlis 
pirveli punqtiT gaTvaliswinebuli normebi, Tu kanon-
iT sxva ram ar aris dadgenili. 
    3. aRmasrulebeli xelisuflebis dawesebulebebze, 
saxelmwifo organoebze, adgilobrivi TviTmmarTvelo-
bis organoebsa da sajaro samarTlis iuridiul pire-
bze vrceldeba am muxlis pirveli punqtiT gaTvalis-
winebuli normebi, Tu kanoniT sxva ram ar aris dadge-
nili.  
    muxli 11.  
    1. atmosferul haerze mavne anTropogenuri zemoq- 
medeba aris atmosferul haerze adamianis saqmianobiT 
gamowveuli nebismieri zemoqmedeba, romelic axdens an 
romelmac SeiZleba moaxdinos uaryofiTi zegavlena 
adamianis janmrTelobasa da bunebriv garemoze. 
    2. atmosferul haerze mavne anTropogenuri zemoq-
medebis saxeebia: 
    a) atmosferuli haeris mavne nivTierebebiT dabin-
Zureba; 
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    b) atmosferul haerze radiaciuli zemoqmedeba; 
    g) atmosferuli haeris mikroorganizmebiTa da mik-
robuli warmoSobis biologiurad aqtiuri nivTierebe-
biT dabinZureba; 
    d) atmosferul haerze xmauris, vibraciis, eleqt-
romagnituri velebisa da sxva saxis fizikuri zemoq-
medeba. 
    
    11.2.3. “niadagis dacvis Sesaxeb” saqarTvelos  
                         kanoni  
     muxli 1. zogadi debulebebi: 
    1. niadagis dacvis problema did mniSvnelobas iZ-
ens mciremiwiani saqarTvelosTvis, sadac eroziuli 
procesebis, niadagis gaWuWyianebisa da danagvianebis, 
meoradi daWaobebis da damlaSebis, sasargeblo wiaRi-
seulisa da saSeni masalebis Ria wesiT mopovebis, ada-
mianis araswori sameurneo moqmedebis Sedegad didia 
niadagis danakargebi.    
    2. niadagis dacva saxelmwifoebrivi problemaa, ra-
dgan saqarTveloSi gavrcelebuli yvela tipis niadag-
is, maT Soris mwiri, mlaSe, daWaobebuli, bicobi, mJave 
da Zlier datenianebuli niadagebis swori da raciona-
luri gamoyeneba saqarTvelos soflis meurneobisa da 
saerTod ekonomikis dinamikuri ganviTarebis mTavari 
rezervia. 
    muxli 2. kanonis miznebia:  
    a) uzrunvelyos niadagis safaris mTlianoba, nayo-
fierebis zrda da SenarCuneba; 
    b) gansazRvros miwaTmosargebleTa, miwaTmesakuT-
reTa da saxelmwifos movaleoba da pasuxismgebloba 
niadagis dacvisa da ekologiurad sufTa produqciis 
warmoebis pirobebis Sesaqmnelad; 
    g) aRkveTos niadagis nayofierebis zrdis saSuale-
baTa gamoyenebisas uaryofiTi Sedegebi, romlebic saf-
rTxes Seuqmnis TviT niadags, adamianis janmrTelobas, 
florasa da faunas; 
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    d) uzrunvelyos subalpuri da alpuri mdeloebis 
dacvis gziT maRalmTiani regionebis endemuri mcena-
reulobisa da niadagis nayofieri fenis SenarCuneba; 
    e) meliorirebuli miwebidan maRali da myari mosa-
vlis miRebis mizniT xeli Seuwyos melioraciis sfe-
roSi saqmianobis koordinacias. 
    2. adamianis janmrTelobis uzrunvelsayofad, mce-
nareTa safarisa da cxovelTa samyaros, saerTod bun-
ebrivi garemos, dacvis mizniT am kanoniT wesdeba nia-
dagSi mavne nivTierebaTa zRvrulad dasaSvebi koncen-
traciebis normebi da standartebi. 
    3. niadagdacviTi samuSao standartebi da normati-
uli dokumentebi unda Seesabamos am kanons. 
    muxli 3. niadagis dacvis RonisZiebebi da saSuale-
bebi:  
    a) niadagis pasportizacia Sesabamisi periodulob-
is dacviT da niadagis nayofierebis asamaRleblad 
ekologiurad usafrTxo teqnologiebis SemuSaveba-da-
nergva; 
    b) niadagis gamofitvis mizezebis, samelioracio, 
mikrobiologiuri, agroqimiuri da geobotanikuri 
kvleva, bonitireba da kadastris periodulad Sedgena; 
    g) eroziisagan niadagis dacvisaTvis organizaci-
ul-sameurneo, agroteqnikuri, satyeo-samelioracio, 
hidroteqnikuri, niadagdacviTi RonisZiebebis kompleq-
suri SerCeva; 
    d) damlaSebis, daWaobebis, aseve niadagis gamJave-
bis Tavidan acilebis mizniT agrosamelioracio da 
agroteqnikur RonisZiebaTa swori SerCeva; 
    e) niadagis resursebis dacva stiqiuri movlenebi-
sagan (wyaldidoba, wyalmovardna, Rvarcofi, zvavi, me-
wyeri) saxelmwifo programis farglebSi; 
    v) saTib-saZovrebis niadagis dacvis, maTi nayofie-
rebis amaRlebisa da mcenareuli safaris gaumjobese-
bis kulturul-teqnikuri RonisZiebebis ganxorciele-
ba; eroziuli procesebis Tavidan asacileblad naxi-
risa da faris vertikaluri Zovebis wesis dacva da 
maRalmTian saZovrebze dadgenil normaze gadaWarbe-
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buli raodenobiT naxirisa da faris Zovebis akrZalva, 
saZovarTa morigeobis, e.w. rotaciis damkvidreba; 
    z) sasargeblo wiaRiseulis da saSeni masalebis 
karieruli wesiT mopovebis Sedegad dazianebuli nia-
dagis rekultivicia da maRalmTian regionebSi sasa-
rgeblo wiaRiseuliT sargeblobiT gamowveuli niada-
gisa da wylis gauvargisebis Sedegad miyenebuli zi-
anis anazRaureba saqarTvelos kanonmdeblobiT dad-
genili wesiT; 
    T) radionuklidebiT, toqsikuri nivTierebebiT, sa-
xifaTo da arasaxifaTo narCenebiT niadagis dabinZu-
rebisa da danagvianebisagan dacva; 
    i) niadagis etalonuri tipebis SenarCuneba da aR-
kveTilebis mowyobiT monitoringis organizacia; 
    k) niadagur-klimaturi pirobebis Sesabamis sasof-
lo-sameurneo kulturaTa ganlagebis swori struqtu-
ra; 
    l) niadagis damuSavebis progresiuli agroteqno-
logiebisa da ekologiurad srulyofili sasoflo-
sameurneo manqana-iaraRebis, rwyvis, niadagis melio-
raciis efeqtiani meTodebisa da humusis balansis re-
gulirebisaTvis Teslbrunvis danergva, organuli da 
mineraluri sasuqebis, meliorantebis gamoyeneba. 
   muxli 4. niadagis dacvis mizniT dawesebuli akrZa-
lvebi:     
    a) nayofieri niadagis arasasoflo-sameurneo dani-
SnulebiT gamoyeneba; 
    b) arasasoflo-sameurneo xasiaTis nebismieri saq- 
mianoba niadagis nayofieri fenis mouxsnelad, mis da-
ukonserveblad da daniSnulebisamebr gamouyeneblad; 
    g) teritoriis Ria karieruli wesiT damuSaveba, 
romelic ar iTvaliswinebs darRveuli niadagis reku-
ltivacias; 
    d) niadagis nayofieri fenis moxsna angarebiT an 
piradi sargeblobis mizniT; 
    e) ferdobebis dateraseba niadagis SerCevisa da 
saTanado daproeqtebis gareSe; 
    v) saZovrebis gamwireba uwesrigo ZovebiT; 
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    z) tyiT sargeblobis dros niadagis safaris da-
zianeba; 
    T) mindorsacavi tyis zolebis gakafva-gadakeTeba, 
niadagdamcav nagebobaTa dazianeba; 
    i) yovelgvari qmedeba, romelic gaauaresebs niada-
gis Tvisebebs; 
    k) sasuqebis, qimiuri meliorantebis da sxva saSua-
lebebis gamoyeneba, romelic ar aris gamocdili saqa-
rTvelos pirobebSi, ara aqvs gavlili Sesabamisi nia-
dagur-ekologiuri eqspertiza da ar aris Semowmebu-
li, registrirebuli da nebadarTuli Sesabamisi saxe-
lmwifo uwyebis mier; 
    l) niadagebis yovelgvari gaWuWyianeba da danagvi-
aneba; 
    m) maRalmTian saZovrebze dadgenil normaze gada-
Warbebuli raodenobiT naxirisa da faris Zoveba, rac 
iwvevs eroziul procesebs; 
    n) maRalmTian regionebSi dekasa da gadaSenebis 
piras misuli sxva subalpuri da alpuri mcenareulo-
bis sawvavad da sxva mizniT mosaxmareblad mopoveba. 
    muxli 5. niadagis dacvis sferoSi marTvis organo-
ebis amocanebi:  
    1. saqarTvelos teritoriaze niadags icaven specia-
lurad amisaTvis uflebamosili saxelmwifo organoe-
bi, romlebic uzrunvelyofen: 
    a) am kanonis me-2 muxliT gaTvaliswinebul Ronis-
ZiebaTa ganxorcielebas; 
    b) niadagis nayofierebis amaRlebis saSualebaTa 
warmoebas, saqarTveloSi maTi Semotanisa da gamoyene-
bis organizebas; 
    g) niadagis dacvis sferoSi samecniero-kvleviTi 
da saproeqto-saZiebo samuSaoebis ganxorcielebas da 
niadagis monitoringis organizebas; 
    d) niadagis dacvis koncefciis da programebis Se-
muSavebas, am sferoSi saerTaSoriso organizaciebTan 
TanamSromlobas. 
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    2. miwebis melioraciis sferoSi erTian saxelmwi-
fo politikas axorcielebs saqarTvelos garemos da-
cvisa da soflis meurneobis saministro. 
 
     11.2.4. „licenziebisa da nebarTvebis Sesaxeb“   
                   saqarTvelos kanoni 
     es kanoni aregulirebs iseT organizebul saqmia-
nobas an qmedebas, romelic exeba pirTa ganusazRvrel 
wres, xasiaTdeba adamianis sicocxlisaTvis an janmr-
TelobisaTvis momatebuli safrTxiT, moicavs gansaku-
TrebiT mniSvnelovan saxelmwifo an sazogadoebriv 
interesebs an dakavSirebulia saxelmwifo resursebiT 
sargeblobasTan. es kanoni awesrigebs liceenziiTa da 
nebarTviT regulirebul sferos, gansazRvravs licen-
ziisa da nebarTvis amomwurav CamonaTvals, adgens li-
cenziisa da nebarTvis gacemis, maTSi cvlilebebis Se-
tanis da maTi gauqmebis wesebs.   
    kanonis Sesabamisad, saqmianobis an qmedebis saxel-
mwifo regulireba licenziiT an nebarTviT xorciel-
deba mxolod im SemTxvevaSi, Tu es saqmianoba an qme-
deba uSualod ukavSiredeba adamianis sicocxlisaT-
vis an janmrTelobisaTvis momatebul safrTxes an sa-
xelmwifo an sazogadoebrivi interesis sferoebs. sa-
xelmwifo regulireba xorcieldeba mxolod maSin, 
Tu licenziis an nebarTvis gacemiT realurad SesaZ-
lebelia aRniSnuli safrTxis Semcireba an saxelmwi-
fo da sazogadoebrivi interesebis gaTvaliswineba.    
    saqmianobis an qmedebis licenziiT an nebarTviT  
regulirebis mizani da ZiriTadi principebia: 

 adamianis sicocxlis da janmrTelobis uzrun-
velyofa da dacva; 

 adamianis sacxovrebeli da kulturuli garemos 
usafrTxoeba da dacva; 

 saxelmwifo da sazogadoebrivi interesebis da-
cva. 

    kanonis mixedviT SesaZlebelia ucxo qveynis mier 
gacemuli licenzia an nebarTva saerTaSoriso xelSek-
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rulebiT an kanoniT aRiarebuli iqnes da mieniWos is-
eTive samarTlebrivi statusi, rogoric aqvs saqarTve-
los kanonmdeblobis safuZvelze gacemul licenzias 
an nebarTvas. 
 
    11.2.5. strategiuli garemosdacviTi Sefaseba        
    strategiuli garemosdacviTi Sefasebis mizania – 
sawarmos teritoriaze da mis mimdebare garemoSi eko-
logiuri situaciebis prognozi da, aseve, bunebrivi 
garemos dacviTi RonisZiebebis Sesrulebis kontroli. 
    strategiuli garemosdacviTi Sefaseba aris teqni-
kur - normatuli dokumenti, romelic samrewvelo wa-
rmoebis mier bunebriv (haeri, wyali, niadagi, tye da 
sx.) da meorad (eleqtroenergia, bunebrivi airi, nafT-
obi da sx.) resursebis moxmarebisa da garemoze zemoq-
medebis saprognozo monacemebs Seicavs.  
    masSi Tavsdeba: - monacemebi sawarmos mier gamoye-
nebuli teqnologiebis, moxmarebuli nedleulis, saw-
vavis, energiis xarisxobrivi da raodenobrivi maxasia-
Teblebi; - gamoSvebuli produqciis maxasiaTeblebi;   
- sawarmoebebidan mavne nivTierebaTa gamonabolqvebis 
raodenobrivi da xarisxobrivi maxasiaTeblebi.                  
    strategiuli Sefaseba Seicavs: 

– informacias sawarmos ganlagebisa da mis mosaz-
Rvre 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 zega-
vlena bunebriv da socialur garemoze, maT Soris:     
    - adamianis janmrTelobaze da usafrTxoebaze, mce-
nareul safarsa da cxovelTa samyaroze, niadagze, ha-
erze, wyalze, klimatze, landSaftze, ekosistemebze  
da istoriul Zeglebze an yvela zemoTCamoTvlili 
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faqtorebis erTianobaze, maT Soris, am faqtorebis ze-
gavlenas kulturul faseulobebze (memkvidreobaze) 
da socialur da ekonomikur faqtorebze. aRniSnuli 
dokumentis farglebSi gaTvaliswinebuli unda iyos 
Semdegi sakiTxebi: 

 samarTlebrivi aspeqtebi:  

– saqarTvelos politika da kanonmdebloba gare-
mos dacvis sferoSi; 

– garemos dacvis standartebi da normatiuli aq-
tebi. 

 sainJinro-teqnikuri aspeqtebi, ekologiuri Sefa-
seba: 

– obieqtis aRwera; 

– warmoebis organizacia da ZiriTadi teqnologi-
uri gadawyetilebebi; 

– muSaobis reJimi; 

– wyalmomarageba da kanalizacia; 

– xanZarsawinaaRmdego sistema; 

– Sromis dacva da usafrTxoebis teqnika; 

– garemos fonuri monacemebi da garemosdacviTi 
RonisZiebebi. 

 socialur-ekonomikuri garemo (zemoqmedeba ada-
mianis janmrTelobaze, zemoqmedeba industriul 
da dasaxlebul zonebze, zemoqmedeba satranspo-
rto nakadebze da zemoqmedeba muSaobis usafrT-
xoebaze). 

 zemoqmedebis Sefaseba zogadi klasificirebis 
mixedviT (bunebrivi airis sacavis eqspluataci-
is pirdapiri da arapirdapiri, meoradi, kumula-
ciuri, moklevadiani, saSualo da grZelvadiani, 
mudmivi da droebiTi, dadebiTi da uaryofiTi 
zemoqmedebani); 

 garemoze zegavlenis Semcirebis RonisZiebebi; 

 miRebuli Sedegebis analizi, daskvnebi da reko-
mendaciebi. 
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    11.2.6. zogierTi garemosdacviTi standartebi             
    garemosdacviTi standartebi adgenen garemos xari-
sxobrivi mdgomareobis moTxovnebs da gansazRvraven 
wyalSi, haersa da niadagSi adamianis janmrTelobisT-
vis da garemosTvis saxifaTo nivTierebebis maqsimal-
ur dasaSveb koncentraciebs.  
    saqarTveloSi niadagis xarisxis Sefasebis krite-
riumebi gansazRvrulia meToduri miTiTebebiT „niada-
gis qimiuri nivTierebebiT dabinZurebis xarisxis Sefa-
sebis Sesaxeb“. 
    higienuri poziciebidan gamomdinare, niadagis qimi-
uri nivTierebebiT dabinZurebis saSiSroeba ganisazRv-
reba:   

- misi SesaZlo uaryofiTi zegavlenis xarisxiT ga- 
remos faqtorebze (wyali, atmosferuli haeri);    

- sakveb produqtebsa da uSualod adamianis janmrT- 
elobaze;  

- niadagis biologiur aqtivobasa da mis TviTgawme- 
ndis procesebze.  
    mavne nivTierebebiT niadagis dabinZurebis saSiS-
roebis higienuri Sefasebis ZiriTad kriteriums war-
moadgens qimiuri nivTierebebis zRvrulad dasaSvebi 
koncentracia (zdk) niadagSi.  
    zdk adamianis janmrTelobisaTvis uvnebeli maCve- 
nebelia, radganac misi mecnieruli dasabuTebisaTvis 
gamoyenebuli kriteriumebi moicavs damabinZureblis _ 
kontaqtur garemoze, niadagis biologiur aqtivobasa 
da mis TviTgawmendis procesebze uSualo zemoqmede-
bis yvela SesaZlo gzas. amasTan, yoveli saxis zemoq-
medebis SesaZlo gzis Sefaseba xdeba raodenobrivad.  

informacia niadagis zogierTi minarevebis zRvru-
lad dasaSvebi da saorientacio dasaSvebi koncentra-
ciebi sxvadasxva fizikur-qimiuri Tvisebebis mqone ni-
adagebSi cxr.11.1-Sia mocemuli. 

 
 
 
 



234 

     cxrili 11.1. niadagebSi mavne minarevTa da-   
     saSvebi da saorientacio koncentraciebi    

     
    niadagebis dabinZurebis saSiSroebis Sesafasebl-
ad, qimiuri nivTierebebis dabinZurebis maCveneblebis 
SerCeva xdeba Semdegi Taviseburebebis gaTvaliswine-
biT:     
    a) dabinZurebis wyaroebis specifika, romelic gan-
sazRvravs Sesaswavli regionis niadagebis damabinZur-
ebel qimiur elementTa kompleqss; 

komponenti           zdk, mg/kg 

dariSxani       2.0 – 55.0 
kadmiumi        0.5 – 2.0 
spilenZi      33.0 -132.0 

vercxliswyali         2.1 

nikeli         4.0 

vanadiumi           150.0 
tyvia       32.0 -130.0 

tyvia +vercxliswyali     120.0 + 1.0 
TuTia      55.0 – 220.0 

ftori 2.3 

jamuri naxSirwyalbadebi  0.1 

cianidi  0.2 
Aaqroladi organuli naerTebi 
benzoli  0.3 

toluoli  0.3 

jamuri qsiloli  0.3 
            naxevrad aqroladi naerTebi 
benzoapireni         0.02-0.2 
 izopropilenbenzoli  0.5 
P                 pesticidebi 
atrazini          0.01-0.5 
lindani  0.1 

DDT da misi 5 metaboliti  0.1 
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    b) damabinZureblebis prioritetebiT - maTi zdk-sa 
da saSiSroebis klasis mixedviT;  
    g) miwaTsargeblobis xasiaTiT.   
    niadagis damabinZurebeli qimiuri nivTierebebis 
sruli kompleqsis zemoqmedebis Sefasebis SeuZlebl-
obis SemTxvevaSi, Sefasebas awarmoeben gansakuTrebu-
lad toqsikuri nivTierebebis mixedviT, romlebic mie-
kuTvnebian saSiSroebis maRal klass.                                  
    sasmeli wylis xarisxis kriteriumebi gansazRvru-
li aris sasmeli wylis teqnikuri reglamentiT.  
    saqarTvelos Sromis, janmrTelobisa da socialu-
ri dacvis saministros brZanebiT, teqnikuri reglamen-
tis Tanaxmad, romelic SemuSavebulia „sazogadoebri-
vi janmrTelobis Sesaxeb“ saqarTvelos kanonis safuZ-
velze, janmrTelobis msoflio organizaciis rekomen-
daciebis, evrodireqtivebis, qveynis regionaluri Tavi-
seburebebisa da klimatur-geografiuli pirobebis ga-
TvaliswinebiT adgens adamianis janmrTelobis usafr-
Txoebis sanitarul normebs sasmeli wylisaTvis.   
    sasmeli wyali unda akmayofilebdes rig sanitar-
ul moTxovnas, maT Soris: 

 sasmeli wyali unda iyos usafrTxo epidemiuri  
da radiaciuli TvalsazrisiT, qimiuri SemadgenlobiT     
- uvnebeli da hqondes keTilsasurveli organoleptik-
uri Tvisebebi; 

 sasmeli wylis xarisxi teqnikuri reglamentiT  
dadgenil sanitarul normebs unda akmayofilebdes; 

 sasmmeli wylis organoleptikuri Tvisebebi un- 
da Seesabamebodes mis mimarT wayenebul moTxovnebs; 

 sasmel wyalSi ar daiSveba SeuiaraRebeli Tva- 
liT SesamCnevi wylis organizebisa da zedapiruli ap-
kis arseboba; 

 sasmeli wylis epidemiuri usafrTxoeba ganisaz- 
Rvreba mikrobiologiuri, virusologiuri da parazi-
tologiuri maCveneblebis normativebTan Sesabamiso-
biT. 
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    cxrili 11.2. sasmeli wylis xarisxiskriteriumebi                  
komponenti სidide, mg/l  

bori          0.5 
dariSxani          0.01 

kadmiumi          0.003 

spilenZi          2.0 
vercxliswyali          0.006 
nikeli  0.07 

tyvia  0.01 

seleni                 0.01 

cinki           3.0 
natriumi         200.0 
jamuri naxSirwyalbadebi           0.1 

cianidi           0.07 
sulfati         250.0 

qloridi         250.0 

pH    6-9, pH sidide 

gogirdwyalbadi (H2S)         0.003 

 nitrati (NO3

- -iT)        20.0 

cianidebi (CN - iT) 0.035 

nitriti (NO2- iT) 0.005 

benz(a)pireni 0.005 
 

    zedapiruli wylebis xarisxis kriteriumebi gansa-
zRvrulia garemos dacvis ministrisa da Sromis, janm-
rTelobisa da socialuri dacvis ministris brZanebe-
biT.      
    zedapiruli wylebis xarisxis zogierTi maxasia-
Teblebis mniSvnelobebi cxr.11.3 -Sia mocemuli.                                                                           

 miwisqveSa wylebis xarisxis standartebi saqar-
Tvelos kanonmdeblobiT calke ar ganisazRvreba da 
regulirdeba sasmeli wylisTvis dawesebuli norme-
biT. 
    wylis obieqtebSi saxifaTo nivTierebebis maqsima-
luri dasaSvebi koncentraciebis kvotebi ganisazRvre-
ba “saqarTvelos kanoniT wylis Sesaxeb”. maqsimaluri 
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dasaSvebi koncentraciebi ganisazRvreba konkretuli 
obieqtisTvis individualurad. 

cxrili 11.3. zedapiruli wylebis xarisxis 
maxasiaTeblebi 

 
parametrebi 

zRvrulad dasaSvebi 
koncentraciebi (mg/l)  

pH pH sidide 6.5-8.5 

qloridebi              350.0 

cianidebi (jamuri)                  0.1 

Jqm                30.0 

Jbm                  6.0 

navTobis jamuri 
naxSirwyalbadebi 

                 0.3 

 As                  0.05 

  Cr
6+

                  0.05  

Cu                  1.0 

Hg                  0.0005 

Ni                  0.1 

Pb                  0.03 

Se                  0.01 

Zn                  1.0 

Na              200.0 

                      B                  0.5 

fenolebi (jamuri)                  0.001 

benzoli                  0.5 

toluoli                  0.5 

eTilbenzoli                  0.01 

benz(a)pireni                  0.000005 
 

    saqarTveloSi moqmedi wylis xarisxis standarte-
bi Seesabameba jandacvis msoflio organizaciis reko-
mendaciebs.               
    atmosferul haerSi mavne nivTierebaTa zRvrulad 
dasaSvebi kopncentraciebi gansazRverulia higienuri 
normativebiT „dasaxlebuli adgilebis atmosferuli 
haeris damabinZurebeli nivTierebebis zRvrulad dasa-
Svebi koncentraciebi“.  
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    aRniSnuli higienuri normativebi SemuSavebulia 
saqarTvelos kanonebis “janmrTelobis dacvis Sesa-
xeb”, “garemos dacvis Sesaxeb” da “atmosferuli hae-
ris dacvis Sesaxeb” Sesabamisad.  
    isini adgenen moTxovnebs dasaxlebuli adgilebis 
atmosferuli haeris xarisxis dacvisadmi im obieqteb-
is ganlagebis, daproeqtebis, mSeneblobis, rekonstru-
qciisa da eqspluataciisas, romelTac SesaZloa mavne 
zegavlena moaxdinon atmosferuli haeris mdgomareo-
baze. maTi moTxovnaTa Sesruleba savaldebuloa xe-
lisuflebisa da adgilobrivi TviTmmarTvelobis or-
ganoebis, sawarmoebisa da organizaciebisaTvis sakuT-
rebis formisa da uwyebrivi daqvemdebarebis miuxedav-
ad, agreTve Tanamdebobis pirebisa da individualuri 
samewarmeo saqmianobiT dakavebuli moqalaqeebisaTvis. 
    TiToeul zRvrulad dasaSveb koncentracias (maq-
simalurad erTjeradsa da sadReRamisos) aqvs damou-
kidebeli mniSvneloba, rogorc organizmze uaryofiTi 
moqmedebis ganviTarebaSi, aseve atmosferuli haeris 
kontrolisa da haeris dacvis grZel da mokle vadaSi 
operatiuli RonisZiebebis SemuSavebaSi.  
    atmosferul haerSi zogierTi mavne nivTierebis  
zRvrulad dasaSvebi koncentraciebi cxr.11.4-Sia moce-
muli.           
    atmosferuli haeris damabinZurebel nivTierebaTa  
normirebisas, minarevebis biologiuri mimarTulebis 
Taviseburebis garda, medikosebi Semdegi principebiT 
xelmZRvaneloben:  

a) atmosferuli haeris optimaluri pirobebis Seq-  
mna adamianis normaluri cxovelqmedebisaTvis;  

    b) mosaxleobis, maT Soris yvelaze mgrZnobiare da     
       toqsikuri zemoqmedebisadmi naklebad gamZle     
       kontingentis – bavSvebis, moxucebis da avadmyo-    
       febis - janmrTelobis dacva;  
    g) adamianze damabinZurebeli nivTierebebis uSua-   
       lo (refleqtoruli an rezorbciuli) da iribi    
       (atmosferos gamWirvalobis daqveiTeba da sx.)     
       zemoqmedebis Tavidan acileba.  
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   cxrili 11.4. atmosferuli haeris zogierTi mavne    
    minareviszRvrulad dasaSvebi koncentraciebi                    

 
 

nivTiereba 

 zRvrulad dasaSvebi    
 koncentraciebi, mg/m3 
 maqs.-erT-     
 jeradi 

saSualo sa- 
dReRamiso  

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    0.001      0.0003 
kadmiumi      -     0.0003 

manganumi    0.01      0.001 

amiaki     0.2     0.04 
benzoli     1.5     0.1 
vercxliswyali (metaluri)     0.2     0.0003 
benz(a)pireni     - 0.1 mg/100m3 
ozoni     0.16     0.03 
dariSxani    -     0.003 
vercxliswyali    -     0.0003 

    
    zemoaRniSnulis ganxorcielebis mizniT saxifaTo 
nivTierebebis emisiis/CaSvebis (wyalSi, haerSi, niadag-
is garemoSi) kvotebi dgindeba, romlebic gansazRvra-
ven dabinZurebis yvela wyarosTvis emisiis/CaSvebis ma-
qsimalur dasaSveb sidideebs.  
    aRniSnuli nivTierebebis CamonaTvali, saqarTvel-
os mTavrobis mier damtkicebuli, stacionaruli dabi-
nZurebis wyaroebidan gafrqveuli saxifaTo nivTiere-
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bebis saSiSroebis koeficientebis damtkicebis Sesaxeb 
debulebis Sesabamisad aris mocemuli.  
    xmauri: dRisa da Ramis saaTebSi xmauriT gamowveu-
li mniSvnelovani zemoqmedebis Tavidan asacileblad, 
saqarTveloSi moqmedebs garemos akustikuri fonis sa-
nitaruli standartuli normebi „xmauri samuSao adgi-
lebze, sacxovrebeli, sazogadoebirivi Senobebis saT- 
avsebSi da sacxovrebeli ganaSenianebis teritoriaze“.  
    am normatiuli dokumentis mixedviT, sacxovrebeli 
ganaSenianebis teriotriis sazRvarze xmauris gavrce-
lebis normad dRis saaTebisTvis (7sT-idan - 19sT-mde) 
miRebulia 55 decibeli (db), xolo Ramis saaTebisTvis 
(19sT-idan - dilis 7sT-mde) - 45 db; samrewvelo sawar-
moebis teritoriaze xmauris donis dasaSvebi sidide 
70 decibels utoldeba.    
    saqarTveloSi miRebuli xmauris standarti janda-
cvis msoflio organizaciisa (WHO) da saerTaSoriso 
finansuri korporaciis (IFC) mier rekomendirebul si-
dideebTan aris TanxvedraSi.                
         

11.3. haeris xarisxi da janmrTeloba 
    haeris dabinZureba janmrTelobisTvis garemosTan 
dakavSirebul erT-erT ZiriTad risks warmoadgens da, 
Sefasebebis mixedviT, yovelwliurad mTel msoflioSi  
2 milioni adamianis sikvdilis mizezia. amasTan, janm-
rTelobaze dabinZurebuli haeris zemoqmedebasTan da-
kavSirebuli efeqtebis naxevarze mets ganviTarebad 
qveynebSi mcxovrebi adamianebi ganicdian. 
    qveynebma haeris dabinZurebis SemcirebiT SeiZleba 
Seamciron respiratoruli infeqciebis, gulis daava-
debebis da filtvis kibos daavadebaTa tvirTi.  
    2005 w-s „haeris xarisxis Sesaxeb msoflio jandac-
vis organizaciis rekomendaciebi“ adamianTa janmrTe-
lobisTvis haeris dabinZurebis Sedegebis Semcirebis-
Tvis globalur saxelmZRvanelos warmoadgens. 
    pirvelad 1987w-s gamoSvebuli da 1997 w-s ganaxle-
buli saxelmZRvanelo principebi evropis qveynebisT-
vis iyo gaTvlili, xolo 2005 w-s saxelmZRvanelo pri-
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ncipebi mTel msoflioSi moxmarebisTvis aris gankuT-
vnili. igi samecniero monacemebis ukanasknel eqsper-
tul Sefasebebs efuZneba. maTSi, msoflio jandacvis 
organizaciis moqmedebis regionebSi gasaTvaliswine-
blad, rekomendebulia haeris garkveuli damabinZure-
blebis gadaxeduli da Sesworebuli koncentraciis 
limitebi, maT Soris: myari nawilakebis, ozonis (O3), 
azotis dioqsidisa (NO2) da gogirdis dioqsidis (SO2). 
    zemoaRniSnulidan gamomdinare, atmosferuli hae-
ris dabinZurebisgan dacvis mizniT saqarTvelos kano-
nmdeblobiT rigi mavne nivTierebaTa zRvrulad dasaS-
vebi koncentraciebia dadgenili, romelTa mniSvnelo-
bebi jandacvis msoflio organizaciisa da evrogaer-
Tianebis Sesabamis normebis mniSvnelobebTan aris ga-
Tanabrebuli. amiT `garemos dacvis Sesaxeb~ saqarTve-
los kanoniT dadgenili garemos ekologiuri wonas- 
worobis uzrunvelyofis saqmianobas da „haeris xar-
isxis Sesaxeb msoflio jandacvis organizaciis reko-
mendaciebi“-s Sesrulebas ewyoba xeli.       
    amasTan, isini gansazRvraven drois gasaSualoeb-
ul periodSi atmosferul haerSi mavne nivTierebaTa 
koncentraciis maqsimalur mniSvnelobas, romelic pe-
rioduli zemoqmedebisas ar axdens uaryofiT gavle-
nas adamianis janmrTelobasa da bunebriv garemoze 
(cxr.11.5) . 
    aRsaniSnavia, rom cxr.11.5-Si mocemuli zRvruli 
mniSvnelobebi unda gadamowmdes aranakleb 5 weliwa-
dSi erTxel. 
    mcenareul safarsa da sxva ekosistemebze atmosfe-
ruli haeris dabinZurebiT gamowveuli uaryofiTi ze- 
moqmedebis Tavidan acilebis an Semcirebis mizniT, 
cxr.11.6-Si motanili monacemebiT dgindeba atmosfero-
Si gogirdis dioqsidisa da azotis oqsidebis kriti-
kuli done da misi Sefasebis zRvrebi, romelTa safuZ-
velzec unda Sefasdes am mavne nivTierebebis done. 
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cxrili11.5. teqnikuri reglamenti -atmosferuli      
    haeris xarisxis standartebi 
nivTiereba  zRvruli     

mniSvne-
loba 

toler- 
antobis 
zRvari 

gasaSua-
loebis 
periodi 

dasaSvebi 
gadaWarbe- 
bis raode-
noba wlis 
manZilze 

gogirdis 
dioqsidi 

350 mkg/m3 150 mkg/m3 

   (43%) 
1 sT 24 

125 mkg/m3  24 sT 3 
azotis 
dioqsidi 

200 mkg/m3 50% 1 sT 18 
40 mkg/m3 50% 1 weli 0 

10 mkm  
myari 
nawilakebi 

50 mkg/m3 50% 24sT 35 
40 mkg/m3 20% 1 weli  

2.5 mkm myari 
nawilakebi 

25 mkg/m3 20% 1 weli 0 

CO 10 mg/m3 60% 8 sT 0 
benzoli 
(C6H6) 

5 mkg/m3 5 mkg/m3 

(100%) 
1 weli 0 

ozoni (O3) 120.0 mkg/m3   100% dReSi 8sT     
gasaSual-
oebis maq-
simaluri 

 25 (3wlis   
 gasaSua-  
 loebis  
 periodSi)  

Pb 0.5 mkg/m3  1 weli 0 
As 6.0 ng/m3  1 weli 0 
Cd 5.0 ng/m3  1 weli 0 
Ni 20.0 ng/m3  1 weli 0 
benz(a)pir-eni 
(C20H12) 

1.0 ng/m3  1 weli 0 

MnO2 1 mkg/m3  24 sT 0 
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cxrili 11.6. ekosistemebis dacvis mizniT atmosferul 
haerSi zogierTi minarevebis Sefasebis done da zRvrebi 

nivTi- 
ereba 

Kkriti-  
 kuli   
 done 

   Sefasebis   
 gasaSua-   
 loebis   
 periodi 

gadaWarbe- 
bis dasaS- 
vebi raode-  
 noba 1 wl.   
 manZilze  

 zeda   
 zRvari 

 qveda     
 zRvari  

SO2 
   20 
mkg/m 3 

 kritikuli  donis  1wl da 
zamTris 
periodi   
(01.10-31.03) 

3 
 60%  2mkg/m3) 

 40% 
(8mkg/m3) 

NOx 
  30 
mkg/m3 

kritikuli donis 
1 weli 18    80%   

(24mkg/m3) 
   65%  
(19.5mkg/m3) 

     

    zemomotanili garemos xarisxobrivi mdgomareobis 
normebi ganaxlebulia evrokavSiris kanonmdeblobas-
Tan harmonizaciis gaTvaliswinebiT.  
    am miznebisaTvis, samarTlebrivi moTxovnebis 
gaTvaliswinebiT, atmosferuli haeris xarisxis sta-
ndartebi, saqarTvelos mTavrobis mier nakisr valde-
bulebaTa Sesrulebis farglebSi, evrokavSiris kanon-
mdeblobiT gansazRvruli wesiT aris dadgenili. 
A   amrigad, rogorc zemoaRniSnulidan gamomdinare-
obs, bunebriv da socialur garemoze zemoqmedebis Se-
faseba mkacrad gansazRvruli procesia, romelic Tan-
mimdevrul da urTierTdakavSirebul procesebisagan 
Sedgeba. 
    saqarTvelo mierTebulia mraval saerTaSoriso 
konvencias da xelSekrulebas. aq moqmed garemosdac-
viT sakanonmdeblo aqtebSi aisaxeba msoflio bankis 
Sesabamis dokumentebSi Camoyalibebuli moTxovnebi. 
maT Soris mniSvnelovania Semdegi mimarTulebebi:  

 bunebrivi garemosa da biomravalferovnebis 
dacva;  

 klimatis cvlileba; 

 garemos dabinZureba da ekologiuri safrTxeebi; 

 kulturuli memkvidreoba; 

 sajaro informacia. 
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