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       r e f e r a t i 

 

 

 

angariSi52gv., formula11, cxrili7, nax.1, literatura _60. 
 

  sakvanZo sityvebi:A garemo, monitoringi, regionuli ekologiuri 

usafrTxoeba   

     
    naSromSi mocemulia bunebrivi garemos globaluri da regionuli 
dabinZurebis kompleqsuri ekologiuri monitoringis sistemis 
funqcionirebis koncefciisa da meTodologiuri sakiTxebis damuSavebis 
pirveli mcdeloba saqarTvelos sinamdvileSi, maT Soris, SemuSavebulia:  
   monitoringis Sedegad moZiebuli monacemebis reprezentatulobisa  da    
saimedobis Sefasebis ZiriTadi principebi; 
   informaciuli masalis saimedobis Sefasebisa da atmosferos 
dabinZurebis integraluri maxasiaTeblebis gamosaTvleli formulebi, 
romlebsac SemTxveviTi rxevebisken naklebi midrekileba gaaCniaT, xolo 
maTi daxmarebiT miRebul Sedegebs maRali saimedoba axasiaTebT;  
   originaluri mtkicebuleba imis Sesaxeb, rom, fionuri movlenebis 
arsebobis Sedegad, kolxeTis dablobi atmosferos farTomasStaburi 
(transsasazRvro) dabinZurebis mimarT mniSvnelovnad mgrZnobiare 
(mowyvlad) teritorias warmoadgens;   
   atmosferuli naleqebiT dedamiwis zedapirze Camorecxili mavne 
minarevTa raodenobis saangariSo formula.O    
    Sesrulebuli kvlevebis Sedegebi adamianTa janmrTelobisa da 
bunebrivi garemos ekologiuri mdgomareobis usafrTxoebisa da 
gaumjobesebisken mimarTuli Teoriuli da praqtikuli sakiTxis 
damuSavebis procesSi gamoiyeneba. isini mravaljer iyo saerTaSoriso 
samecniero konferenciebis msjelobis sagani.  
    naSroms aqvs geofizikuri, ekologiuri, meteorologiuri, 
klimatologiuri da higienuri mniSvnelobebi. 
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                              ekologia – mecniereba bunebis sicocxlis                     
                              Sesaxeb  Cven Tvalwin, industriuli   
                              sazogadoebis adamianis bunebaSi           
                              yofaqcevis Teoriuli safuZvlebis adgils   
                              imkvidrebs.   
 
                            Sesavali 
 
    samecniero  teqnikuri progresis Tanamedrove etapze, qveynis ekonomi-
kuri ganviTarebis xelSewyobisa da sainvesticio garemos usafrTxoebis 
gaumjobesebis mizniT, saWiroa qmediTi koncefciis SemuSaveba, romelic 
ganapirobebda mis samecnieroteqnikur grZelvadian politikas, ekologiuri 
sakiTxebis gaTvaliswinebiT. rogorc praqtikam gviCvena, aseTi sakiTxebis 
dasamuSaveblad aucileblad unda viqonioT mravalferovani informacia 
garemos ekologiur mdgomareobaze, rogorc maTi damuSavebis garkveuli 
etapisaTvis, ise prognostikuli cnobebi ekosistemis mdgomareobis mosa-
lodnel cvlilebebze.  
    aRniSnuli infrmaciis miReba, saTanado damuSaveba da misi gaTvalis-
wineba saSualebas mogvcemda qveynis ekonomikis iseTnairad gardaqmnisa, 
rom ar darRveuliyo bunebis garemos ekologiuri wonasworoba.  
    aRsaniSnavia, rom am sakiTxebis damuSaveba saqarTvelosTvis, sadac bu-
nebis garemoze zemoqmedebis mravalsaxovani faqtorebis mqone raionebis 
aglomeraciebi aRiricxeba, Zalze rTul amocanas warmoadgens da igi didi 
raodenobis alternatiuli variantebisa da qvevariantebis analizTan aris 
dakavSirebuli.  
    amocanis gadaWris sirTules isic iwvevs, rom saqarTveloSi gansaxil-
veli sakiTxi, miuxedavad misi erovnuli mniSvnelobisa, seriozuli yurad-
Rebis sagani jer ar yofila.  
    amrigad, aseTi saxis kvlevebi, Tu mxedvelobaSi ar miviRebT gansaxil-
veli sakiTxisadmi miZRvnil Cems mier dastambul samecniero literaturas, 
sakvlevi sakiTxis ganxilva ase farTod, praqtikulad, pirvelad warmoebs.        
    mizani da amocanebi:    proeqtis mizani da amocanaa axali (fonuri  ga-
remos sawyis (sabazo) mdgomareobaze) monitoringis sistemis ZiriTadi me-
Todologiuri sakiTxebis  mecnieruli dasabuTeba da misi danergvareali-
zaciis pirobebis damuSaveba.  
    kvlevis obieqtia: saqarTvelos teritoriaze atmosferos qimiur da 
radioaqtiur nivTierebaTa minarevebis Semcvelobaze da 
hidrometeorologiur parametrebze erTdrouli dakvirvebebis warmoeba.  
    mosalodneli Sedegi:  mavne minarevTa Sor manZilze gadatanis Sedegad 
(transsasazRvro) garemos dabinZurebis monitoringis sistemis koncefciis 
damuSaveba. am monitoringis erTerTi umTavresi principi unda iyos – misi 
kompleqsuroba, rac ganapirobebs erTdroul dakvirvebaTa warmoebas, 
rogorc atmosferos qimiur da radioaqtiur Semcvelobebze, ise 
hidrometeorilogiur parametrebze. aseTi sistemis nimuSs msoflio 
meteorologiuri organizaciis (WMO) mfarvelobis qveS arsebuli, 
atmosferos globaluri dakvirvebis (GAW) qseli warmoadgens.  
    is faqti, rom atmosferos dabinZureba axdens mavne zemoqmedebas 
cocxal organizmebze da mcenareul safarze, aris  erTerTi umTavresi 
mizezi, romelic gvaiZulebs mivaqcioT seriozuli yuradReba atmosferos 
dabinZurebis monitorings. 
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    pirvelad ingliselebma Seignes atmosferos dabinZurebiT gamowveuli 
Sedegebis saSiSroeba (Perti, 1970). magaliTad, daaxloebiT, 1273w mefe eduard 
I gamouSva kanoni, romliTac qvanaxSiris erTerTi saxeobis xmareba 
akrZala, xolo riCard III ufro Sors wavida da 1300w yvela saxis 
qvanaxSiris sargeblobaze gadasaxadi daawesa, ramac misi moxmareba 
mkveTrad Seamcira.  Carlz II ki, 1661 wels londonSi Rrublianobis 
Seswavla daiwyo, ris Sedegad Rrublianobis xangrZlivobasa da Warbi 
raodenobis avadmyofobaTaфfatalur ricxvs Soris kavSiris arseboba 
gamoavlina. 
    kargadaa cnobili, rom haeris damabinZurebeli mtvris minarevis 
xangrZlivi CasunTqva iwvevs filtvebis daavadebaTa sxvadasxva formebs, 
magaliTad: silikozs, asbestozs, filtvebis kibos da sx. marto wvis 
produqtebSi da sxva gamonabolqvebSi Semavali kancerogenuli 
nivTierebebi mkveTrad zrdian am daavadebebiT gamowveuli sikvdilianobis 
procents.     
    garda amisa, haeris dabinZureba aCqarebs RirsSesaniSnav istoriul da 
kulturul nagebobaTa da sxvadasxva daniSnulebis SenobanagebobaTa rRve-
vas, aferxebs aviafrenebs, naosnobasa da avtotransportis moZraobas, 
zemoqmedebas axdens sasoflo kulturebis mosavlianobaze. magaliTad, 
gogirdis anhidridisa da liTonuri mikrominarevebis Semcveli aero-
zolebi miwaze daleqvisas did zarals ayeneben soflis meurneobas ni-
adagis daJangvis, damlaSianebisa da misi struqturis Secvlis gziT, rac, 
xSirad, gaudabnoebis mizezi xdeba. 
    garemos dabinZurebiT miyenebuli zarali, romelsac ganicdis kacobri-
oba, Znelad gamoisaxeba raodenobrivad fulad erTeulSi, magram eWvs ar 
iwvevs, rom igi Zalze didia. zarali, romelsac me20e saukunis bolos 
Rebulobda amerikis SeerTebuli Statebi haeris dabinZurebis Sedegad, 
wliurad 18 miliard dolars Seadgenda. inglisSi igi,   daaxloebiT, 250 
mln funt sterlings aRwevda, xolo iaponiaSi200 mln.iens. 
    adamianis moqmedebiT warmoqmnil garemos ZiriTad damabinZurebel 
nivTierebebs sxvadasxva mavne nivTiereba da, agreTve, haerSi danawevrebuli 
aerozolebi, maT Soris neitraluri da radioaqtivobis Semcveli mtveri, 
ganekuTvnebian.  
    zemoaRniSnuli saSualebas gvaZlevs davaskvnaT, rom garemos dabin-
Zurebis ekologiuri monitoringi Tanamedrove pirobebSi warmoadgens 
pirvelxarisxovan da umniSvnelovanes nacionalur problemas. 
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  I. sakvlevi problemis Tanamedrove mdgomareobis Sefaseba da kvlevis     

          prioritetuli mimarTulebis gansazRvra   

 
 
   1.1. saqarTvelos bunebrivi resursebis Taviseburebani  
 
    saqarTvelo miekuTvneba iseT mcirericxovan qveyanaTa rigs, romelTac 
garemos dabinZurebis, maT Soris, birTvuli iaraRis afeTqebis Sedegad, 
kontrolis sakmaod kargi qseli gaaCnda. 
    aq moZiebuli masala didad uwyobs xels Cven qveyanaSi bunebis 
SenarCunebis saqmes. aRsaniSnavia, rom am sakiTxis dadebiTad gadaWra arc 
ise ioli amocanaa, Tu gaviTvaliswinebT aqauri bunebis nairsaxeobasa da 
simdidres, rac ganpirobebulia geografiuli mdebareobiT, reliefiT, 
hidrometeorologiuri TaviseburebebiTa da sxva mravali faqtoriT. 
    SeiZleba iTqvas, rom gansaxilveli teritoria mTis qedebis, 
dablobebis, barebis, zegnebis, terasebisa da xeobebis erTobliobas 
warmoadgens  
isad, saqarTvelo, iseve, rogorc msoflios mravali sxva mTiani qveyana, 
klimatis nairsaxeobiT gamoirCeva, rac, Tavis mxriv, ganpirobebulia 
klimatis Semqmneli garegani da Sida faqtorebis rTuli urTierT 
SexamebiT (Агроклиматические ресурсы Грузинской ССР,1978; Климат и климатические 

ресурсы Грузии,1971).  
    aRniSnulis gamo aq erTmaneTisagan mkveTrad gansxvavebuli ramdenime 
klimaturi raioni gamoiyofa. eWvs ar iwvevs, rom es garemoeba did 
gavlenas axdens im meteorologiuri elementebis xasiaTze da 
ganawilebaze, romlebic xels uwyoben atmosferos dabinZurebis 
gaZlierebas mocemul regionSi da “saSiS” meteorologiur pirobebs 
miekuTvnebian.  
    cxr. 1Si motanilia saqarTvelos hidrometeorologiis samsaxuris 
qselis mravali wlis dakvirvebaTa masalis gaTvliT miRebuli, 
atmosferoSi mavne, maT Soris radioaqtiur, minarevTa emisiebis calkeuli 
raionis sahaero auzSi dagrovebaze gavlenis mqone, meteorologiuri 
elementebis gasaSualoebuli ganawileba. 
    am cxrilSi motanili inversiebis gameorebadobis mniSvnelobebi 
gaangariSebulia 03 da 15 saaTebze warmoebul dakvirvebaTa ricxvis 
SefardebiT, mTlianad, yvela vadebze Catarebul dakvirvebaTa ricxvTan, 
procentebSi. atmosferos dabinZurebis potenciali (adp) warmoadgens im 
meteorologiuri faqtorebis Sexamebas, romlebic ganapirobeben 
atmosferos dabinZurebis SesaZlo dones, mavne minarevTa, maT Soris, 
radioaqtiur emisiebis fiqsirebuli sididis pirobebSi. amitomac iqna Cvens 
mier gansazRvruli es parametri (cxr.1), risTvisac visargebleT 
meteodakvirvebebis masaliT: miwispira inversiebze; 01 m/wm siCqaris sust 
qarebze; miwispira inversiebze, nislebis gareSe; nislianobaze da haeris 
uZraobaze. mis gasaTvlelad gamoviyeneT naSromSi (Безуглая, 1980) mocemuli, 
aRniSnuli meteoelementebis ganmeorebadobaTa da adps mniSvnelobebs 
Soris statistikuri kavSirebis amsaxveli nomogramiT. 
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 cxrili 1     
atmosferos manarevTa koncentraciaze gavlenis mqone, meteorologiuri 

elementebis gameorebadoba zogierTi qalaqis sahaero auzSi 
 

 
 qala 
 qebi 
 
 

naleqia
ni  
dReTa 
ricxvi 
 

atmosferos 
dabinZurebis 
potenciali 
  (adp) 

         gameorebadoba, % 
nislebi
s 
 

inversiebis uZrao 
bis 

qaris 
siC-
qaris 
01 m/wm 

miwispir
a 

aweu 
li 

baTumi 
zestaf. 
Tbilisi 
rusTavi 
soxumi 
quTaisi 

 192 
 144 
 155 
 111 
 180 
 168 

 2,3 
   
 3,0 
   
 2,4 
   

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

  31 
   
  8 
   
  28 
    

  9 
   
 14 
   
  7 
   

  2 
   
  6 
   
  1 
   

60 
75 
53 
72 
52 
17 

                                                                                
                                              cxr.1is gagrZeleba 

 
qalaqebi 

                  gameorebadoba, % 
            qaris mimarTulebis    Stilis 

C Ca  a  sa  s  sd  d  Cd 
baTumi 
zestaf. 
Tbilisi 
rusTavi 
soxumi 
quTaisi 

11 
 2 
32 
 4 
16 
 3 

 5 
 3 
 2 
 1 
31 
 2 

 10 
 51 
  6 
  5 
 13 
 49 

 16 
  4 
 15 
  9 
  6 
  2 

 20 
  2 
  9 
 12 
  7 
  3 

 16 
  1 
  3 
  1 
  6 
  3 

 15 
 36 
  8 
  6 
 17 
 36 

  7 
  1 
 25 
 62 
  4 
  2 

  16 
  68 
  42 
  60 
  14 
  10 

 
    rogorc gansaxilveli cxrilidan Cans, q.baTumisTvis saSiSi meteoro-
logiuri pirobebi dakavSirebulia nislebTan, miwispira inversiebTan, hae-
ris uZraobasa da sust qarebTan. haeris gasufTavebas ki, aq xels uwyoben 
naleqebi da, zRvidan qalaqisken mimarTuli, dasavleTis, CrdilodasavleT-
isa da samxreTdasavleTis rumbebis qarebi.  
   q.zestafonisTvis atmosferos dabinZurebis TvalsazrisiT arax-
elsayrelad SegviZlia miviCnioT: Stilebi da dasavleTis, Crdiloda-
savleTis, aRmosavleTisa da mcire siCqaris qarebi. 
    haeris dabinZurebas q.TbilisSi, rogorc cxr.1dan SegviZlia davaskvnaT, 
xels uwyoben: haeris uZraoba, miwispira da wamoweuli inversiebi. garda 
amisa, aq sakmaod didi atmosferos dabinZurebis potenciali aRiniSneba. 
    q.rusTavisTvis saSiS meteorologiur pirobebs warmoadgenen: samxreTis 
da aRmosavleTis rumbebisa da mcire siCqaris qarebi da, agreTve, unaleqo 
da nisliani amindebis siWarbe. 
    q.quTaisSi atmosferos dabinZurebis xelis Semwyobi meteopirobebad 
gvevlinebian: nislebi, aRmosavleTis rumbebis da dabali siCqaris qarebi. 
    amrigad, mTlianobaSi SegviZlia davaskvnaT, rom, gansaxilvel terito-
riaze meteorologiuri pirobebis praqtikulad erTgvarovnebis miuxedavad, 
sxvadasxva raionebisaTvis isini mkveTrad gansxvavdebian erTmaneTisagan 
Tavisi ganmeorebadobiT. es ki maTi negatiuri zemoqmedebis Sefasebis saSu-
alebas iZleva. 
    zemoaRniSnulidan kargad Cans, rom Cven regionSi atmosferos dabin-
Zurebis ekologiuri monitoringis sakiTxebis damuSavebas aqtualuri 
problemis xasiaTi gaaCnia. 
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1.2. arsebuli mdgomareobis analizi da prioritetis mizani  
 
    saerTaSoriso geofizikuri wlis periodSi (19571958ww) sabWoTa 
kavSiris  mTavrobis mier hidrometeorologiis samsaxurs, masze 
dakisrebul sxva valdebulebasTan erTad, atombirTvili iaraRis 
gamoyenebis Sedegad garemos radioaqtiuri dabinZurebis kontroli da 
atmosferuli naleqebis mineralizaciaze dakvirvebebis warmoeba daevala 
(Gunia G. e.a.,1998). xolo, 1974 wdan, damatebiT, avtoris xelmZRvanelobiT, 
qveynis samrewvelo da kulturul centrebSi sxvadasxva saxis minarevebiT 
atmosferos dabinZurebaze sistematuri kontroli iwyeba.  dakvirvebebi, um-
Tavresad, radioaqtiur dabinZurebaze da atmosferos ZiriTad minarevebze 
warmoebda. garda amisa, haerSi metaluri mikrominarevebis koncentraciebi 
da kavkasiis rigi regionidan miRebul atmosferuli naleqebis sinjebSi mi-
neralizaciis maxasiaTebeli parametrebis sidideebi izomeboda.  
    aq miRebuli monacemTa baza dResac farTod gamoiyeneba garemos dabin-
Zurebis rigi prevenciuli zomebis damuSavebis procesSi.  
    naSromSi (gunia g., 2005) motanilia 19752000 wlebis dakvirvebaTa masa-
lis daxmarebiT Catarebuli kvlevaTa Sedegebi, romlebSic saqarTvelos 
intensiuri anTropogenuri zemoqmedebis raionebSi atmosferos minarevTa 
sivrculdroiTi ganawilebis monitoringis praqtikuli da Teoriuli sak-
iTxebia Seswavlili. isini, lokalursa da regionalur masStabebSi, mi-
narevTa teritoriul ganawilebas, maT moklevadian da grZelvadian (dReR-
amur, Tviur, sezonur, wliursa da xuTwlian ciklur) svlebs asaxaven.        
    am qselis muSaobis efeqturobis analizma (gunia g., 2001) gviCvena, rom 
misi efeqturoba 1991 wlamde permanentulad matulobda, xolo Semdeg pe-
riodSi, faqtiurad, qselis daSla iwyeba.   
    amrigad, naTelia, rom arsebuli haeris lokaluri dabinZurebis moni-
toringis sistema ver akmayofilebs atmosferos radioaqtiuri da qimiuri 
Sedgenilobebis cvlilebis adekvatur Sefasebis moTxovnebs, romlebic 
Tanamedroveobis erTerT umniSvnelovanesi problemis   
transsasazRvro dabinZurebisa da klimatis cvlilebis efeqtebTan 
dakavSirebul amocanebis gadaWras ukavSirdebian.   
    rogorc vxedavT, gansakuTrebuli aqtualobiT gamoirCeva garemos 
mdgomareobaze specializebuli dakvirvebis sistemis Seqmna, romelic kli-
matis cvlilebis anTropogenuri efeqtebis gamovlenaze da garemos ra-
doaqtiuri dabinZurebis Sedegebis prevenciaze iqneba orientirebuli.  
    amis gamo, saWiro xdeba axali, mravalkomponentiani da komplesuri mo-
nitoringis sistemis meTodologiuri da praqtikuli safuZvlebis damuSa-
veba.  
    es sistema unda emyarebodes, standartul hidrometeorologiur 
dakvirvebebis paralelurad, bunebrivi garemos (atmosfero, Camdinare da 
zedapiruli wylebi, nidagi) qimiuri Sedgenilobis cvlilebebisa da am 
cvlilebebiT gamowveuli efeqtebis, SesaZleblad, operatiul pirobebSi 
dadgenas.  
    am sistemis Sedegebi erTis mxriv gamovlindeba bunebrivi da kultu-
ruli garemos arsebuli mdgomareobis Sefasebisa da misi saprognozo 
cvlilebebis dadgenaSi, xolo meores mxriv mimarTuli iqneba sazogadoe-
bis drouli informirebis uzrunvelyofisken.  
    amasTan, mavne minarevTa, maT Soris, radioaqtiuri da qimiuri niv-
TierebaTa transsasazRvro gadatanebis da adgilobriv mosaxleobaze da 
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regionul Tu globalur klimatze zemoqmedebis efeqtebis gamosavlenad, 
gansakuTrebuli mniSvneloba eniWeba monitoringis monacemTa bazebis orga-
nizaciis sakiTxis gadawyvetas.  
    miuxedavad imisa, rom garemos kompleqsuri monitoringis sistema Ziri-
Tadad informaciuli xasiaTisaa da uSualod ar moicavs marTvis funqcias, 
SesaZloa, rom igi garemoze zemoqmedebis regulirebisa da  marTvis auci-
lebel nawils Seadgendes.     
    saqarTveloSi mocemuli sakiTxi, miuxedavad misi erovnuli mniSvnelo-
bisa, seriozuli Ziebis sagani jer ar yofila da aseTi saxis kvlevebis 
pirveli mcdeloba SemoTavazebul proeqtSi aris Sesrulebuli. amasTan 
dakavSirebiT aRsaniSnavia, rom “saqarTvelos kanoni atmosferuli haeris 
dacvis Sesaxeb” (Tavi XV, muxli 55) mkveTrad miuTiTebs atmosferuli 
haeris dacvis aucileblobaze transsasazRvro dabinZurebisagan. am prob-
lemis aqtualobidan gamomdinare, gamoica saqarTvelos prezidentis spe-
cialuri brZanebulebac „saerTaSoriso konvenciiT ”Convention on Longrange 

Transboundary Air Pollution“ gaTvaliswinebul valdebulebaTa Sesasruleblad 
gasatarebel RonisZiebaTa Taobaze~.  
    miuxedavad amisa, atmosferos transsasazRvro dabinZurebis monitorin-
gisa da regionuli ekologiuri fonuri monitoringis konceptualuri da 
meTodologiuri sakiTxebi dRemde ar yofila seriozuli mecnieruli 
kvlevis sagani. 
    rogorc iyo aRniSnuli, am sistemis erTerTi umTavresi principi unda 
iyos  misi kompleqsuroba, rac ganapirobebs erTdroul dakvirvebaTa 
warmoebas, rogorc atmosferos qimiur da radioaqtiur Semcvelobebze, ise 
hidrometeorilogiur parametrebze, romelis nimuSsac, msoflio meteoro-
logiuri organizaciis (WMO) mfarvelobis qveS arsebuli, atmosferos 
globaluri dakvirvebis (GAW) qseli warmoadgens. 
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    II.  garemos farTomasStaburi dabinZurebis monitoringis sistemis     

              monacemTa Segrovebisa da damuSavebis koncefcia 

 

2.1. atmosferos fonuri dabinZurebis monitoringis programis   
                      realizacia 
 

    vinaidan aRniSnuli monitoringi mravalferovani informaciuli 
sistemis arsebobas iTvaliswinebs, igi unda Sedgebodes iseTi 
elementebisagan, rogorocaa:  

1. dakvirvebaTa warmoeba atmosferos qimiuri da aerozoluri, maT    
      Soris, radioaqtiuri, nivTierebaTa Semcvelobebisa, rigi    
      meteorologiuri parametrebis dinamikisa da amindis movlenebis   
      cvlilebebze;  

2. atmosferos Sedgenilobis cvlilebebis gamomwvevi faqtorebis 
      dadgena da Sefaseba; 

3. atmosferos qimiuri Sedgenilobis cvlilebebis tendenciebis     
      Sefaseba da prognozireba. 
    am monitoringis erTerTi umTavresi principi  misi kompleqsuroba, 
erTdroul dakvirvebaTa warmoebas ganapirobebs atmosferos minarevebis 
Semcvelobis cvlilebebze da meteorilogiur parametrebze.   
    aqedan gamomdinare, igi miznad unda isaxavdes:   

    saTburis airebis (CO2, CH4, N2O) Semcvelobis gazomvebs; 
- O3 is Semcvelobaze kontrolis warmoebas;  
- atmosferuli nalaqebis qimiuri Sedgenilobis kontrols; 
- aerozolebis fizikurqimiuri Tvisebebis kvlevas; 
- sxvadasxva airebis gardaqmnis procesebis Seswavlas; 
- radionuklidebis Semcvelobis gazomvebs; 
- meteorologiuri parametrebis gazomvebs da Sedegebis analizs;    
- dedamiwis zedapirze mosuli mzis radiaciisa (ultraiisferi  
   gamosxivebis CaTvliT) da optikuri gamWvirvalobis gazomvebs.   

    cnobilia, rom sivrcobrivi gasaSualoebis mixedviT SeiZleba 
ganvasxvaoT globaluri, kontinenturi, regionuli (nacionaluri) da 
lokaluri cvlilebebi atmosferos minarevTa SedgenilobaSi.  
    TiToeul SemTxvevaSi anTropogenuri zemoqmedebis Sedegebi, 
gansaxilvel nivTierebaTa koncentraciebis mocemul periodSi 
gasaSualoebul mniSvnelobebis mdgrad sidideebs warmoadgenen.  
    aqedan gamomdinare, minarevebis koncentraciaTa lokaluri cvlilebebi 
(momateba), ra didi mniSvnelobac ki ar unda mivaniWoT maT, araviTar 
SemTxvevaSi ar SeiZleba uSualod regionul (miT umetes  globalur) 
efeqtebs mivaweroT. 
    praqtikuli TvalsazrisiT yvelaze ufro did sirTuleebTan 
regionuli monitoringis Sesruleba aris dakavSirebuli, vinaidan ama Tu 
im niSnebiT gamoyofili regioni, SesaZloa, iqnes lokaluri zonaTa 
sididis Sesatyvisi.  
    agreTve, gasaTvaliswinebelia atmosferos minarevTa Semcvelobis 
drois mixedviT cvlilebebis cikluri xasiaTi. magaliTad: wliuri, 
sezonuri, Tviuri an dReRamuri. amasTan, maT, SesaZloa, rogorc bunebrivi, 
ise anTropogenuri Taviseburebebi axasiaTebdeT. amis gamo, didi 
mniSvneloba eniWeba Senelebuli, Tanmimdevruli cvlilebebis aRricxvas. 
agreTve, didi masStabebiT gasaSualoebuli sidideebi, romlebsac 
globaluri an sxva xasiaTi gaaCnia, ufro detalurad unda 
Seiswavlebodes. am mxriv gansakuTrebul yuradRebas imsaxurebs regionuli 
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efeqtebis gamomxatveli mniSvnelobaTa Seswavla, vinaidan regionuli 
kanonzomierebis zRvruli mniSvnelobebi, romelTa gamovlena ufro 
swrafad da saimedod xdeba, globaluri da kontinenturi kanonzomierebis 
prediqtorebad gvevlinebian.  
    zemoaRniSnulis gaTvaliswinebiT gansaxilveli monitoringis sistemis 
mTavar amocanas warmoadgens:      
- haerisa da atmosferuli naleqebis sinjebis Segroveba da qimiuri 

     analizis monacemTa, e.i. gazomvebis Sedegebis, miReba da Senaxva;    
- dakvirvebaTa Sedegebis naxevarwliuri (wliuri) angariSebis momzadeba 

da gamocema; 
- monacemTa xarisxis Semowmeba laboratoriuli cdebis mixedviT;     
- minarevTa transsazRvruli gadatanisa da atmosferodan daleqvis   
   modelebis SemuSaveba da praqtikaSi danergva. 

    amasTan, aRsaniSnavia, rom am monitoringis funqcionireba 
saerTaSoriso miznebsac unda iTvaliswinebdes.  
    mxolod sayovelTaod miRebul principebze Seqmnil monitoringis 
sistemaze da unificirebul meTodebze dayrdnobiT Sesrulebul 
dakvirvebebiT da misi Sedegebis analiziT SeiZleba miRebuli monacemebis 
Sepirispireba da regionul (nacionalur) da globalur masStabebSi 
mimdinare procesebis Sefaseba. amis Sedegad, mocemuli monitoringis 
saSualebiT miRebuli infirmacia saerTaSoriso gacvlis saganad 
warmogvidgeba. xolo dakvirvebis sadgurebis Seqmna saerTaSoriso 
TanamSromlobis nimuSs ganasaxierebs. 
    aseTi monitoringis nimuSs, msoflio meteorologiuri organizaciis 
(mmo) mfarvelobis qveS arsebuli, atmosferos globaluri dakvirvebis 
(agd) qseli warmoadgens. masSi mraval qveyanaSi arsebuli atmosferos 
qimiuri Sedgenilobis cvlilebis monitoringis qselia gaerTianebuli 
(amJamad, daaxloebiT, 200mde sadguri). maT Soris rogorc regionaluri, 
ise globaluri efeqtebis aRmricxveli sadgurebia warmodgenili (gunia, 
2005; Kazuto Suda, 1997).  
    aRniSnuli monitoringis programis realizacia iTvaliswinebs iseTi 
dakvirvebaTa sadgurebis qselis arsebobas, romlebic Tavisi daniSnulebis 
mixedviT sabazo sadgurebad unda iqnen miCneulni. isini emsaxurebian 
atmosferos sawyis (sabazo) mdgomareobaze informaciis mopovebas. amitomac 
aucilebelia maTi ganlageba samrewvelo raionebidan sakmao daSorebiT, e.i. 
adgilebSi, sadac atmosferos Sedgenilobaze uSualo zemoqmedeba ar 
daikvirveba. 
    aRniSnuli qselis sadgurebze dakvirvebebi atmosferos fizikur 
maxasiaTeblebze da saTburis airebis koncentraciaze erTiani programiT 
sruldeba (Report of the Eighth WMO Meeting of Experts on Carbon Dioxide Concentration 

and Isotopic Measurement Techniques, 1995). amasTan, regionuli sadgurebis 
daniSnulebas sxvadasxva qveynebis calkeuli regionebis an geografiuli 
raionebis atmosferos ekologiuri pirobebis Seswavla, xolo sabazo 
sadgurebisas ki, atmosferos minarevebis globaluri fonis Sesaxeb 
dasabuTebuli daskvnebis gakeTeba warmoadgens.  
    fonuri sadgurebis daniSnulebis Tanaxmad, mmos mier gamocemul 
saxelmZRvaneloSi (WMO Operations Manual for Sampling and Analysis Techniques for 

Chemical Constituents in Air and Precipitation, 1974) sabazo sadgurebis mimarT 
garkveuli principialuri moTxovnebia Camoyalibebuli. maT ricxvs 
miekuTvneba: 
- sadguris mdebareobis raionSi, 100kmis radiusSi, uaxloesi 50 wlis   
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   ganmavlobaSi ar unda warmoebdes miwaTsargeblobis mniSvnelovani       
   cvlilebebi;   
- sasurvelia, misi izolirebul kunZulze an mTaSi, tyis zolis zemoT    
   ganlageba;   
- sadguris maxloblad vulkanuri moqmedebisa da mtvriani qarbuqis 

niSnebi ar unda daikvirvebodes; 
   atmosferos dabinZurebis damatebiT wyaros acilebis mizniT,    
   sadgurze mxolod eleqtroenergiis gamoyenebaa dasaSvebi, xilo  
   momuSave personalis Stati minimumamde unda iqnes dayvanili.     

    SedarebiT rbili moTxovnebia wayenebuli regionuli sadgurebis 
mimarT. magaliTad, am saxis sadgurebis adgilmdebareobis mimarT mxolod 
maTi periferiul zolSi, qalaqebidan da samrewvelo raionebidan, 
daaxloebiT, 50km daSorebiT ganlagebisa da sadgurebis maxloblad miwis 
damuSavebis SezRudvis moTxovnis pirobebia wayenebuli.  
    amrigad, rogorc motanili meToduri moTxovnebi da praqtika 
gviCveneben (Гуния,1985), atmosferos minarevebis koncentraciebis 
gazomvebTan dakavSirebuli amocanebis gadawyvetis procesSi, sinjebis 
reprezentatuloba da misaRebi informaciis sinamdvilesTan Sesatyvisoba, 
bevrad, dakvirvebis sadgurebis adgilmdebareobis SerCevis sisworiT 
ganisazRvreba.  
    zemoaRniSnuli, regionul da globalur doneebze klimatis cvlilebis 
aspeqtSi saqarTvelos rTul orografiul da meteorologiur pirobebSi, 
gansakuTrebul yuradRebas imsaxurebs atmosferos qimiuri Sedgenilobis 
cvlilebebze dakvirvebis sistemis sadgurebis mdebareobis gansazRvrisas 
da regionis individualuri pirobebis gaTvaliswinebis aucileblobas 
moiTxovs.  
    mocemuli sakiTxis gadasaWrelad, qveyanaSi arsebuli meteorologiuri 
sadgurebis vrceli istoriuli (daaxloebiT, 160 welze meti), 
fizikageografiuli da meteorilogiuri daxasiaTebebis masalis (История и 

физикогеографическое описание метеорологических станций, 1965) analizis Sedegad,          
7 meteorologiuri sadguri iqna SerCeuli (gunia, 1998; 2001). isini Tavisi 
monacemebiT praqtikulad srulad akmayofileben, regionuli da 
globaluri (sabazo) sadgurebis mimarT, mmos atmosferos globaluri 
dakvirvebis programaSi Camoyalibebul moTxovnebs.  
    am sadgurebis ricxvs miekuTvneba:  
- Savi zRvis napirze  baTumis botanikuri baRi; 
- samxreT saqarTveloSi  abasTumani da rodionovka;    
- dasavleT saqarTveloSi  mamisonis uReltexili; 
- aRmosavleT saqarTveloSi  gudauri, jvris uReltexili da 

yazbegimaRalmTiani.фКтшЫтгдш 
    qvemoT mocemulia TiToeuli maTganis mokle saTanado daxasiaTeba.  
          
       1. baTumis botanikuri baRi (41039'C; 41038'a; 5 m z.d.) 

      
    erTerTi didi botanikuri baRi saqarTveloSi, gaSenebulia 1912w, baTu-
midan, daaxloebiT, 9km daSorebiT, naxevarkunZulze “mwvane koncxi”. igi 111 
has mTagoriani reliefis farTobs moicavs. baRSi sami dendroparki, kolx-
eTis tyis nakrZali da landSafturgeografiuli principiT SerCeuli 9 
floristuli ganyofilebaa. aq notio subtropikuli havaa. icis Tbili 
zamTari da cxeli zafxuli. mTeli wlis ganmavlobaSi qris zRviuri qare-
bi. yvelaze civi da yvelaze Tbili Tveebis  ianvrisa da agvistos saSualo 
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mravalwliuri haeris temperatura, Sesabamisad, 6,5 da 23,20C udris, xolo 
misi saSualo wliuri mniSvneloba 14,50C Seadgens.   
    atmosferuli naleqebis jami aRniSnul periodebSi, Sesabamisad, 281, 255 
da 2718 mms Seadgens. amasTan mravalwliuri maqsimaluri temperatura 410C 
udris, xolo minimaluri (90C) tolia. qaris saSualo wliuri siCqare 
1,8m/ws udris. xangrZlivoba Tovlis safariT 12 dRes Seadgens.   
 
          2. abasTumani (41045'C; 42050'a; 1265 m z.d.) 

 
    sofeli adigenis raionSi. samToklimaturi kurorti mesxeTis qedis 
samxreT kalTaze, mdinare ocxis xeobaSi. igi q.adigenidan 25km, xolo 
q.axalcixidan (uaxloesi rkinigzis sadguri) 28km daSorebiT mdebareobs. 
    saSualo wliuri temperatura 6,40C, ianvrisa – (5,4)0C, ivlisisa ki, 170C. 
naleqebis raodenoba weliwadSi 647mms utoldeba. fardobiTi tenianoba, 
saSualod, 77%s aRwevs. 
    am raionSi mdebareobs saqarTvelos mecnierebaTa akademiis abasTumnis 
astrofizikuri observatoria, romelic 1932w abasTumanSi daarsda, xolo 
1937w iqna gadatanili yanobilis mTaze (1650m z.d.) abasTumnis maxloblad.  
    aq atmosferos maRali gamWvirvaloba da stsbiluroba axasiaTebs. mzi-
ani dReebis wluiri raodenoba, saSualod, daaxloebiT, 250 aRwevs. 
    meteorologiuri sadguri aq 1884w noemberSi daarsda. dakvirvebebi 
1906wmde uwyvetad tardeboda, xolo 1907w mxolod 2 Tvis dakvirvebaTa ma-
sala arsebobs. 1910w ivlisidan 1911w Tebervlamde sedguri ar muSaobda, 
xolo 1917w sadguri saerTod iqna daxuruli. 1922w Semodgomas sadguri ga-
naxlda, magram sistematuri dakvirvebebi mxolod 1925w oqtomberSi daiwyo. 
    abasTumanze gadis gzatkecili, romelic samxreTiT axalcixebaTumis 
gzas uerTdeba, xolo CrdiloeTiT, zekaris uReltexilis trasiT, 
aWaraimereTis qedze gadis dasavleT saqarTveloSi. 
    xeobis SemomsazRvravi mTis ferdobebi xeobis Ziridan, daaxloebiT, 
500800m aRweven. aq, agreTve, rigi sxva xeoba, didi da mcire konusis magvari 
mTebis maRlobebi da wamonaSverebi mdebareobs. mTis ferdobebi da qedebi, 
ZiriTadad, wiwvovani jiSis xis mcenareulobis siuxviT xasiaTdeba. gansax-
ilveli raionis xevebsa da xeobebSi gruntis wylebis saTaveebis simrav-
lea, maT Soris bevria mineraluri wyaroebic.             
 
           3. rodionovka (41028'C; 43052'a; 2088 m z.d.) 
     
    daba rodionovka maRalmTiani tbis faravnis daqanebuli napiris 
ferdobzea ganlagebuli. aRniSnuli tba ninowmindis raionSi, javaxeTis 
zeganze, abulsamsarisa da javaxeTis qedebs Soris qvabulSi, zRvis 
donidan 2070mze, mdebareobs.  
    samsaris qedi faravnis tbas dasavleTidan esazRvreba, xolo 
javaxeTisaRmosavleTidan. aRniSnuli orive qedi mcire kavkasionis mTis 
sistemaSi Sedis da sxva mTiani warmonaqmnebTan erTad, javaxeTis 
(axalqalaqis) zeganis erTian landSaftur zonas qmnis.  
    rodionovka reliefis rbili moxazulobiT gamoirCeva. axlomdebare 
mTebis ferdobebi cerad eSvebian faravnis tbisken da aseTive dasaxelebis 
mdinaresken, romelic tbis samxreT napiridan gaedineba. xis mcenareuloba 
aq, rogorc mTlianad axalqalaqis zeganze, TiTqmis ar SeimCneva da es 
adgili, ZiriTadad, mdeloTi aris dafaruli. 
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    sofelSi amuSaveben miwas (daaxloebiT 500700 ha) sadac mohyavT Svria, 
qeri da kartofili.  
    cxovelebidan hyavT msxvilfexa rqiani pirutyvi. 
    faravnis tbidan, daaxloebiT, 0,5 km daSorebiT, z.d. 2200 mis simaRleze 
saqarTvelos mecnierebaTa akademiis hidrometeorologiis institutis 
sacdeli baza mdebareobs. misgan, daaxloebiT, 1,5 kmSi ganlagebulia 
radionovkis rkinigzis baqani, sadac 23 vagoniani Semadgenlobis 
matareblis moZraoba dRegamoSvebiT sruldeba. 
   
            4. mamisonis uReltexili (42042'C; 43027'a; 2854 m z.d.) 
 
    uReltexili kavkasionis mTavar qedze, mdinareebis ardonisa (Tergis 
marcxena Senakadi) da WanWaxis (rionis marcxena Senakadi) wyalgamyofze 
mdebareobs.  
    meteorologiuri sadguri aq gaxsnilia 1932w. is ganlagebulia 
quTaisialagiris gzis gadasavalze, kavkasionis zeda sartylis zonaSi.  
    aqauri reliefis morfologiur SemadgenlobaSi, umTavresad, mTavari 
wyalgamyofi qedis calkeuli mTebi Sedian. am civisa da udaburi 
yinulovani reliefis mTebis mwvervalebs umetesad piramiduli da maxvili 
Tavebi gaaCniaT. qvemoT am tipis reliefi mTavrdeba iq, sadac mudmiv 
Tovls da myinvars cvlis mdinari wyali (am SemTxvevaSi md.WanWaxi).  
    aqauri mcenareuloba alpursa da subalpur mdeloebs miekuTvneba. 
tyeebis zonis zRvari z.d. 20002200 ms aRwevs. niadagi, kavkasionis 
maRalmTiani zonis msgavsad, mTebis qanebis namsxvrevebisagan Sedgeba.  
 
            5. gudauri (42028'C; 44029'a; 2197 m z.d.) 
 
    es punqti kavkasionis mTavari wyalgamyofi qedis samxreT kalTaze, 
jvris uReltexilis samxreTiT, saqarTvelos samxedro gzaze, q.yazbegidan 
35km daSorebiT mdebareobs. 
    meteosadguri aq gaixsna 1870ws. misi moqmedebis periodebia: 
 18701873, 18871919 wbi da 1925 wdan  Cven dromde. 
    samxreTisa da samxreTaRmosavleTis mxridan gudauris adgilmdebare-
oba platos magvar Sverils warmoadgens, amave mimarTulebis mniSvnelovani 
daxrilobiT. mocemuli plato, romelic kaiSauris xeobis saxelwodebiT 
aris cnobili, dasavleTidan da samxreTidan 600700m siRrmis xeobiT aris 
SemosazRvruli. misi fskeri mdinare TeTri aragvis zeda dinebis qvis kal-
apots warmoadgens. am xeobis CrdiloeTi da, nawilobriv, aRmosavleTi 
mxareebi mTebiT da maTi cicabo ferdobebiT aris SemosazRvruli. 
    mTeli daba alpur utyeo zonas warmoadgens. sadguris maxloblad ni-
adagi mTis qanebis namsxvrevebiT mimofantul mindors warmoadgens. aq zam-
Tris dasasvenebeli da saTxilamuro  kompleqsi mdebareobs. 
 
    6. jvris uReltexili (42030' C; 44027'a; 2396 m z.d.) 
 

    uReltexili xevis kavkasionis mTavar qedze, mdinareebis bidarisa 
(Tergis marjvena nakadi) da mTiuleTis aragvis wyalgamyofze, yazbegis 
raionSi mdebareobs.  
    meteosadguri saqarTvelos samxedro gzis gadasavlis unagirze, kavka-
sionis paralelurad mdebare, davleTmTiuleTis Txemze aris ganlagebuli. 
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igi 1894w aris daarsebuli. misi moqmedebis periodebia: 18941918wbi; 1949wdan  
Tanamedrove dromde.  
    am maRalmTiani landSafturi zonis reliefis ZiriTad maxasiaTebels 
SedarebiT zomieri danawevreba warmoadgens, calkeuli konusis msgavsi 
vulkanuri warmoSobis SverilebiT.  
     meteosadguridan samxreTdasavleTiT 600mis daSorebiT mdinare TeTri 
aragvis Rrma xeoba gadis. xeobidan dasavleTiT, davleTmTiuleTis Txemze, 
Svidi konusismagvari mwvervalia  SemaRlebuli, saxelwodebiT “Svidi Zma”. 
CrdiloeTis mxridan md.Tergis qvis kalapoti moCans. dasavleTidan da aR-
mosavleTidan mTebis wvervalebi ramdenadme daSorebulia erTmaneTisagan, 
riTac, daaxloebiT, 1km siganis unagirs qmnian. masTan misasvlelebi nakle-
badaa daqanebuli, amasTan, samxreTis mxare ufro daqanebulia, vidre 
CrdiloeTis. 
    mcenareuloba mxolod balaxovania. mTeli mimdebare mxare maRalmTiani 
alpuri zonis mdeloTia warmodgenili. 
    qvemoT xevSi gruntis wylebis saTaveebis simravlea. maT Soris bevria 
“narzanis” tipis mineraluri wylebi. 
 
            7. yazbegimaRalmTiani (42040'C; 44039'a; 3653 m z.d.) 
 
    meteorologiuri dakvirvebebi am sadgurze 1933wis 1 oqtombers daiwyo, 
xolo 1942w iqna agebuli sadguris specialuri kapitaluri Senoba. igi ka-
vkasionis centralur nawilSi, maradiuli Tovlis, myinvarebisa da firnu-
li velebis zonaSi mdebareobs. am maRalmTian, civsa da udabno yinulovan 
reliefs, atmosferos zeda fenebis sivrces miRweuli, mwvervalebi agvirg-
vineben. maT Soris udidesia mTa “myinvari” (yazbegi). yinulovan fonze ma-
Rali mwvervalebis ferdobebi, umTavresad, miuvali, kldovani da cicaboa.  
    sadguri, daaxloebiT, 1000m2 farTobis mqone moedanzea ganlagebuli 
yazbegis mTis mwvervalis samxreT ferdobze, romelic sadguris midamoebs 
1350m simaRlidan gadmohyurebs. misi teritoria mofenilia qvebiT, kldis 
namsxvrevebiT da RorRiT. garSemo da qvemoT 2000m simaRlemde z.d., aravi-
Tari mcenareuloba ar xarobs. 
    qvemoT, cxr. 2.1 da 2.2Si mocemulia gansaxilveli punqtebis zogierTi 
damaxasiaTebeli meteorologiuri elementebis saSualo mravalwliuri 
sidideebi, romlebic gaangariSebulia bolo 50 wlis dakvirvebaTa mo-
nacemebiT.                                                                                                                                                                                            

            cxrili 2 
haeris saSualo mravalwliuri yvelaze civi da 
Tbili Tveebisa da wliuri temperaturebi, t0C 

 
 
##     

 
punqtebi 

     Tveebi   saS. 
 wliuri 

absoluturi 
minimumi 

 ianvari agvisto 
  1 baTumi 6,5 22,2 14,1 9,0 

  2 abasTumani 5,4 18,3 6,4 32,0 

  3 rodionovka 8,8 13,1 2,3 38,0 
  4 mamisonis uReltex. 12,0 7,6 2,4 35,0 
  5 gudauri  6,7 13,2 3,3 33,0 

  6 jvris uReltexili 11,4 10,3 0,2 38,0 
  7 yazbegi  

maRalmTiani 
 

14,4 
 

3,6 
 

5,8 
 

38,0 

                                                             cxrili 3     
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         zogierTi meteoelementis ganawileba mocemul punqtebze 

 
    zemomotanili cxrilebis monacemebi saSualebas iZlevian SevarCioT 
CvenTvis xelsayreli sadgurebi da winaswar ganvsazRvroT moqmedebis 
ukeTesi gzebi.   
    vrceli fizikageografiuli aRwerilobisa da meteorilogiuri 
dakvirvebaTa monacemebis damuSavebis masalis analizi saSualebas gvaZlevs 
davaskvnaT, rom globaluri Sedegebis gamosavlenad mizanSewonilia 
sadgurebis yazbegimaRalmTiani da mamisonis uReltexilis gamoyeneba. xo-
lo danarCeni xuTi sadguri savsebiT akmayofileben regionuli sadgurebis 
mimarT wayenebul pirobebs. 
    amasTan, aRsaniSnavia, rom qveynis bunebis simdidre da nairsaxeoba Ses-
aZlebels xdis advilad moiZebnos sxva adekvaturi sadguri, magaliTad, 
biologiuri nakrZalebis saxiT da a.S.  
    unda gvaxsovdes, rom zemomotanili masala atarebs konceptualur da 
meTodologiur xasiaTs. is SeiZleba iqnes aRqmuli, rogorc moqmedebis 
Teoriuli programa, Tumca misi gamoyeneba praqtikaze didad waadgeba ada-
mianis janmrTelobisa da bunebrivi garemos dacvis saqmes. 
 
      2.2.  monacemTa rigis saimedobis Sefasebis sakiTxebis damuSaveba 
 
    2.2.1. monacemTa reprezentatuloba 
    monitoringis Sedegad mopovebuli sainformacio masalis 
reprezentatuloba ganisazRvreba, sul mcire, Semdegi parametrebiT:                             
  1). sainformacio monacemebis saimedoba:              

                     =  +  +                 ,              (1) 

    sadac  − sinjis Segrovebisas daSvebuli meTodologiuri cdomileba,   

   laboratoriaSi sinjis transportirebisas daSvebuli cdomileba,   

   sinjis analizisas daSvebuli subieqturi da obieqturi cdomilebebi 
(xelsawyos gamarTuloba, reaqtivebis siZvele, personalis kvalifikacia, 
unificirebuli meTodebis gamoyeneba da a.S.); 
  2). sainformacio monacemTa masivis reprezentatuloba: 
     a) erTeuli gazomvebis reprezentatuloba; 
     b) saSualo sidideebis (saS.Tviuri, saS.wliuri) reprezentatuloba; 
  3). miRebuli Sedegebis adekvaturi interpretacia: 

 
punqtebi 

          gameorebadoba, %  udide-
si/umciresi 
qaris siCqare, 
m/wm 

  weliwadSi 
   qaris mimarTulebis  Stil

is 
naleq
ebis 
jami,  
mm 

 Tovlis     
 safariT   
 dReTa   
 ricxvi  

 C 
 
 Ca 

 
 a 

 
 sa 

 
 s 

 
 sd 

 
 d 

 
 Cd 

 ianva 
 ri 

 ivli 
  si 

baTumi  2  3  15  16  19  11  26  8  48 2,5/0,5 2,2/0,5 2697 16 
 abasTumani  31  8 2  4  34  13  1  7  62 1,9/0,1 1,9/0,3 647 101 
radionovka  24  16 6  21  13  10  4  6  58 7,6/1,8 5,6/1,9 640 153 
mamisonis 
uReltex. 

 
 0 

 
 2 

 
 22 

 
 7 

 
 1 

 
 4 

 
 57 

 
 7 

 
 14 

 
11,3/4,0 

 
7,6/2,5 

 
968 

 
248 

gudauri  26  14  19  9  8  7  10  7  72 4,3/0,5 2,8/0,2 1585 179 

jvris 
uReltex. 

 
 7 

 
 31 

 
1 

 
 6 

 
 23 

 
 23 

 
 8 

 
 1 

 
 38 

 
4,3/1,4  

 
2,6/1,4 

 
1537 

 
218 

yazbegi       
maRalmT. 

 
 1 

 
 1 

 
3 

 
 1 

 
 1 

 
 4 

 
 83 

 
 6 

 
 41 

 
13,2/2,7 

 
7,8/2,7 

 
1319 

 
280 
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     a)   −   informacia msoflioSi arsebul mdgomareobaze; 

     b)  −   informacia retrospeqtul mdgomareobaze qveynis SigniT. 
    zemoaRniSnuli sakiTxebis dadebiTad gadaWris mTavari pirobaa 
mkvlevarTa personalis adekvaturi kvalifikacia. 
 
      2.2.2. dakvirvebebis monacemTa ricxvisa da periodis SerCevis sakiTxi 
 
    atmosferos dabinZurebis Sesaxeb informaciis ganzogadebis erTerT 
mTavar moments, saSualo mniSvnelobis gansazRvrisaTvis, dakvirvebaTa 
ricxvisa da periodis SerCeva warmoadgens, radganac praqtikulad 
SeuZlebelia aRniSnuli sakiTxis Sesaxeb xangrZlivi periodis 
informaciis matarebeli erTgvarovani rigis miReba. klimatologiaSi am 
miznisaTvis dakvirvebaTa iseTi rigebi gamoiyeneba, romlebSic axali 
gazomvebis monacemTa damatebiT saSualo mravalwliuri maxasiaTeblebi 
mcired icvlebian. 
    atmosferos dabinZurebis Sesaxeb monacemTa saSualo mniSvnelobis 
gaangariSebisas, iseve, rogorc meteorologiuri informaciis 
damuSavebisas, didi mniSvneloba aqvs klimatologiurad erTgvarovani 
dakvirvebaTa rigebis gamoyenebas. amisaTvis,  pirvel rigSi, dakvirvebaTa 
saguSagoebis adgilmdebareoba, mimdebare teritoriis gaSeneba da minarevTa 
sinjebis aRebisa da koncentraciebis gansazRvris meTodebi ucvleli unda 
iyos.  
    magram, atmosferos ekologiuri mdgomareobis kontrolis qselSi 
yovelTvis ar moipoveba dakvirvebaTa iseTi rigi, romelic srulad 
akmayofilebs wardgenil moTxovnebs. amis gamo, sxvadasxva saguSagoze 
miRebuli dakvirvebaTa periodebis gamosaricxad, atmosferoSi minarevTa 
koncentraciebis sivrculdroiTi cvlilebebi da am cvlilebaTa 
Sepirispirebis Sedegebi unda iqnen Seswavlili.          
    mravali wlis ganmavlobaSi gamovlenili atmosferos dabinZurebaze 
dakvirvebaTa monacemebis statistikuri araerTgvarovneba ganixileba, 
rogorc saerTo tendenciis maCvenebeli sidide  trendi. amasTan, misi 
dadgenisas didi mniSvneloba eniWeba klimatologiured erTgvarovani 
monacemebis gamoyenebas.      
    qveyanaSi ekonomikuri ganviTarebis gegmebis SemuSavebis procesSi  
da sainvesticio garemos gaumjobesebisTan dakavSirebuli praqtikuli 
amocanebis gadaWrisas, meteorologiuri parametrebisa da atmosferul 
minarevTa koncentraciebis saSualo mniSvnelobebi, Sesabamisi 
cdomilebebiT, SeiZleba iqnen gansazRvrulni drois mocemul intervalSi 
(aranakleb erTi wlisa) Sesrulebul dakvirvebaTa monacemebiT. amasTan, am 
periodis ganmavlobaSi mocemuli regionisaTvis metad damaxasiaTebeli 
amindisa da gamonabolqvTa reJimis pirobebi unda daikvirvebodes. 
    rogorc nebismieri meteorologiuri elementis, ise haeris dabinZurebis 
donis maxasiaTeblebi unda iqnen uzrunvelyofilni saWiro raodenobis 
sawyisi monacemebiT.                                              

    imisaTvis, rom dadgindes generaluri erTobliobis WeSmaritix 

saSualos SezRuduli amonakrefidan miRebuliq saSualos mniSvnelobaze 
SecvliT warmoqmnili cdomilebis sidide, sargebloben ndobiTi 
albaTobis gamosaxulebiT:         

                                 t 
                P (q  – x ) < ⎯⎯ = a   ,         (2) 

                                 n           
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    sadac tstiudentis parametri, andobiTi albaTobis mocemuli 

mniSvneloba, saSualo kvadratuli gadaxra, xolo ndakvirvebaTa ricxvia, 

                              t 
                x =q    ⎯          ,             (3)                                                                                                             
                           n   

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

mocemuli (2) da (3) formulebis Tanaxmad,  qsaTvis saSualo sididis   
20%is cdomilebiT gaTvlis uzrunvelsayofad dakvirvebaTa ricxvi        
100ze naklebi ar unda iyos.   

      2q SemTxvevaSi ki, saWiroa maTi raodenobis gaoTxkeceba, xolo,      

Tu   0,5q, Sesabamisad, 25mde unda iqnes Semcirebuli. 
    gamomdinare iqidan, rom amonakrefis mezobel wevrTa Soris kavSiri ar 
arsebobs, saSualo mniSvnelobis gasaangariSeblad mocemuli sizustiT, 
aucilebelia saWiro informaciis raodenobis gadideba mamravliT                   

 (1+r () / 1 r(), sadac r() dakvirvebaTa Soris drois intervalSi 
normirebuli korelaciuri funqciis mniSvnelobaa (Борисенко, 1966). amitom, 
atmosferos dabinZurebis doneze dakvirvebaTa monacemebis dasamuSaveblad, 
saWiroa droiTi korelaciuri funqciis saxisa da am mamravlis 
mniSvnelobis gansazRvra sxvadasxva parametrebisaTvis. 
    naSromSi (Безуглая, 1980) mocemulia, rom dakvirvebaTa vadebs Soris         
3 saaTiani intervalisaTvis aRniSnuli korelaciis koeficienti, 
daaxloebiT, 0,8 tolia, xolo 9 da 15 saaTis intervalebisaTvis is, 
Sesabamisad, 0,7 da 0,55 Seadgens. amrigad, dakvirvebaTa vadis ukanaskneli 
periodisaTvis minarevTa koncentraciebis saSualo mniSvnelobis 
gaangariSebis sizustis asamaRleblad, pirvelTan SedarebiT, TiTqmis 2jer 
meti moculobis informaciis flobaa aucilebeli, xolo amerikel 
mecnierTa varaudiT     (Air qualiti criteria for sulphur oxides, 1969) kargi Sedegebis 
misaRwevad es cifri unda mniSvnelovnad gaizardos. 
 
    2.2.3. dakvirvebaTa monacemebis  statistikuri Sefasebis sakiTxi 
    atmosferos dabinZurebis donis Sesaxeb informaciis damuSavebis 
mTavar amocanas saSualo maCveneblebis miReba warmoagens, romlebic 
xangrZlivi periodis, saerTod, Tvis an wlis, minarevTa koncentraciebs 
axasiaTeben.    
    vinaidan minarevTa koncentraciebi SemTxveviTi sidideebis 
erTobliobis saxiT ganixilebian, aseT maCveneblebad SemTxveviTi 
sidideebis Cveulebrivi statistikuri maxasiaTeblebi ganoiyenebian. maT 
Soris koncentraciebis saSualo da maqsimaluri mniSvnelobebi, dispersia, 
variaciis koeficientebi da, agreTve, sxvadasxva sididis koncentraciebis 
ganmeorebadoba ganixileba. 
    monarevTa araTanabari ganawileba mowispira haerSi maTi atmosferoSi 
gafantvis erTerT mniSvnelovan Tvisebas warmoadgens.  
    umTavresad es ganpirobebulia atmosferoSi mimdinare turbulenturi 
difuziis procesebiT. transsasazRvro gadatanebis gamo, amas, agreTve, 
xels uwyobs monarevTa koncentraciebis fonuri velis formireba. 
ukanaskneli ki, reliefisa da meteorologiur pirobebze damokidebulebiT, 
rigi wyaroebis gamonabolqvTa urTierT zeddebiTa da gadanawilebiT aris 
gamowveuli. amasTan erTad, rogorc praqtikam gviCvena, minarevebis gabnevis 
xasiaTsa da koncentraciebis sidideebze mniSvnelovan gavlenas mavne 
minarevTa wyaroebisa  da sakvlevi raionebis urTierTmdebareoba axdens.             
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    zemoaRniSnulis Sedegad, calkeul sakvlev raionSi minarevTa 
koncentraciebis velebis ganawilebaSi xanmokle pulsaciebi aRiniSneba, 
rac aZnelebs haeris dabinZurebis Sefasebas misi prognozis 
dasamuSaveblad. amis gamo, atmosferos dabinZurebaze dakvirvebaTa 
masalebis sistematizaciisa da ganzogadoebis procesSi, maTi sakmarisi 
saimedobis sakiTxi wamoiWreba, rac dakvirvebaTa masalebis statistikuri 
Sefasebis aucileblobas iwvevs. 
    radganac minarevTa koncentraciebis sidideebs mxolod dadebiTi 
mniSvnelobebi gaaCniaT, maTi ganawileba yovelTvis asimetriulia. amitomac 
miRebulia, rom atmosferos minarevTa koncentraciebis ganmeorebadobaTa 
ganawilebis aRsawerad SeiZleba gamoyenebuli iqnas logariTmul 
normaluri kanoni (Александров, Гуния и Коньков, 1974; Безуглая, 1969). aseT 
SemTxvevaSi, Tanaxmad (Гумбель, 1965)sa, minarevTa koncentraciebis saSualo 

mniSvnelobis q, misi dispersiisa2 da variaciis koeficientis  V 
analizuri formulebi qvemoT mocemul gamosaxulebebs Rebuloben:                                                                           
            

                   q = m exp(s2/2),          (4)  
             

              2 = m2exps2 (exps21),          (5) 
  

                V =  /q =  exps21,          (6) 
           

    am formulebSi s da m logariTmulnormaluri ganawilebis 
parametrebs warmoadgenen. 

  atmosferos dabinZurebis zrdasTan erTad matulobsq –s kvadratuli 
gadaxrac. amasTan Vs sidide, romelic axlosaa erTTan, praqtikulad ar 
unda icvlebodes.  
    zemoaRniSnuli saSualebas gvaZlevs SevafasoT haeris sinjebis 
fizikaqimiuri analizis Sedegad miRebuli monacemebis saimedoba. 
        
    2.3. sainformacio masalis araerTgvarovnebis gamoricxvis xerxi    
 
    qveyanaSi ekologiuri mdgomareobis Sesaxeb didi raodenobis 
mravalferovani sawyisi informaciis arsebobam, am mdgomareobis swori 
Sefasebis mwvave moTxovna gamoiwvia.   
    praqtikam dagvarwmuna, rom es Sefasebebi unda Seicavdnen,  sxvadasxva 
periodisa da sivrculi masStabis gasaSualoebiT miRebul, informacias 
bunebriv garemoSi minarevTa koncentraciebis sivrculdroiTi 
ganawilebisa da maTi cvlilebebis Sesaxeb. magram am sakiTxis gadaWra 
dakavSirebulia rig mniSvnelovan siZneleebTan. erTerTi maTgani 
ganpirobebulia imiT, rom, rogorc zemoT iTqva, atmosferoSi mimdinare 
gadatanisa da turbulenturi difuziis procesebi, minarevTa 
gavrcelebisas miwispira haeris fenaSi, maT araTanabar ganawilebas uwyoben 
xels. 
    minarevTa koncentraciebis ganawileba sakvlev garemoSi bevrad aris 
damokidebuli maTi fizikaqimiur Tvisebebzec. magaliTad, danarCen yvela 
sxva Tanabar pirobebSi, naxSirJangis koncentraciebis mniSvnelobebi 
atmosferoSi, ZiriTadad, miwispira fenaSi mimdinare haeris masebis 
gadatanisa da turbulenturi Serevis procesebiT regulirdeba. 
atmosferuli mtvris, maT Soris, radioaqtiurisa, koncentraciis sidideebi, 
igive pirobebSi, garda aRniSnulisa, gravitaciuli CamocveniT, xolo 
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gogirdovani airis – JangviT da sxva SenaerTebSi transformaciiT 
regulirdebian. amasTan, gogirdovani airis sxva SenaerTebSi gadasvlis 
siCqare mzis radiaciis intensivobaze, azotis Jangeulebisa da ozonis 
arsebobaze da haeris tenianobaze aris damokidebuli mniSvnelovnad.  
    zemoaRniSnulis gamo, sakvlev raionebis calkeul punqtebze da drois 
sxvadasxva monakveTebSi minarevTa koncentraciebis veilis ganawilebaSi 
SeiZleba mniSvnelovani gadaxrebi iqnes aRricxuli.  
    garda amisa, atmosferos minarevebi xasiaTdebian koncentraciebis 
farTo diapazoniT: dawyebuli mikrogramis nawilebidan – aTeul 
miligramamde haeris 1m3 moculobaSi, rac, xSirad, maTi gansazRvris 
cdomilebebis zrdisa da miRebul monacemTa analizis Sedegebis 
interpretaciis gaZnelebis mizezi  xdeba.  
    amis gamo, dakvirvebaTa masalis interpretaciisa da atmosferuli 
haeris ekologiuri mdgomareobis Sefasebis gasaadvileblad da 
zemoganxiluli pirobebiT warmoqmnili monacemTa araerTgvarovnebis 
aRmofxvris mizniT, Cems mier iqna Semotanili, sakvlevi garemos mocemuli 
nivTierebiT  Ki da saSualo jamuri (saerTo)  K, dabinZurebis 
maCveneblebis cnebebi (Гуния С.и Гуния Г.,1977; Гуния,1985). maTi saangariSo 
formulebi qvemoTaa mocemuli: 

                         qi 
                    Ki = ____   ,            (7) 
                          qix   
                          Ki 
                    K = _____  ,             (8)              
                          n 

        sadacqi da qix –Sesabamisad, garkveul sivrcesa da droSi 
gasaSualoebuli i–uri nivTierebis koncentracia da misi Sesatyvisi 
manormirebeli sididea. ukanasknelis rangSi mocemuli minarevis saSualo 
mravalwliur koncentracias vRebulobT, xolo n– minarevTa ricxvia.        

garda amisa, umcires kvadratTa meTodis gamoyenebis saSualebiT, 
minarevTa wliuri saSualo koncentraciebis mniSvnelobaTa cvlilebebis 
gamomsaxveli wrfis gantolebisa da am cvlilebaTa tendenciebis an 
trendis gansazRvra aris SesaZlebeli. ukanasknelis gamosaTvlel 
formulas, romelic xuTwlian ciklSi bolo wlis cvlilebis Sefasebis 
saSualebas iZleva pirvel welTan SedarebiT, SeiZleba Semdegi saxe 
mivceT: 
                              1 

                    T = ⎯⎯  [(2M5 + M4)  (2M1 + M2)] 100%   ,                       (9)       

                          10M1 

    sadac, T – atmosferoSi moxvedrili mavne minarevTa cvlilebis 
tendenciaa, procentebSi, xolo M1 – M5 – gamonabolqvTa raodenobebia 1 5e 
wlebis intervalSi. 
    rogorc praqtikam gviCvena, Cems mier Semotanili normirebis meTodi 
monacemTa araerTgvarovnebis gamoricxvisa da atmosferos minarevTa 
jamuri zemoqmedebis Sedegad miRebuli ekologiuri mdgomareobis 
(datvirTvis) Sefasebis saukeTeso saSualebas iZleva. 
 
 
 
    III.  garemos transsasazRvro dabinZurebis, maT Soris radioaqtiuri     

       nivTierebiT, monitoringis Cvens mier SemuSavebuli zogierTi          
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                                 uaxlesi midgoma   

    
        3.1. fionuri movlenebis zemoqmedeba kolxeTis dablobis      
              atmosferuli haeris ekologiur mdgomareobaze    
 
     dasavleT saqarTvelos regionis klimaturi TaviseburebaTa Sesaxeb 
jer kidev XIX saukunis meore naxevarSi cnobili mecnierebis a.cimermanis 
da a.voeikovis mier iyo aRniSnuli. es Tavisebureba ganpirobebulia 
mravali klimatwarmomqmneli faqtorebiT, maT Soris:  regionis 
geografiuli mdebareobiT, orografiiT, atmosferuli procesebiT da sx. 
(Воейков А.И.,1898; Гуния С.У.,1958; Фигуровский И.В,1905).  
    calkeuli aRniSnuli parametris detalur analizs gansaxilveli  
regionisTvis didi praqtikuli da mecnieruli mniSvneloba gaaCnia. magram, 
gansaxilvel sakiTxTan dakavSirebiT, CvenTvis gansakuTrebul interess 
iwvevs ganawilebis TaviseburebaTa kvleva im “tradiciuli” 
meteorologiuri elementebisa, romlebic, sxvadasxva  wyaroebidan mavne 
minarevTa emisiebis raodenobis mudmivobis pirobebSi, mniSvnelovan 
gavlenas axdenen atmosferos dabinZurebis doneze da CvenTvis cnobilia, 
rogorc “saSiSi meteorologiuri pirobebi”. maT ricxvs miekuTvneba:  
temperatures miwispira da wamoweuli inversiebi; haeris uZraoba; 
nislianoba; Rrublianoba; qaris ”saSiSi” siCqareebi da mimarTulebebi, 
romelis drosac mavne nivTierebebi amofrqvevis adgilebidan sacxovrebel 
da rekreaciul raionebSi gadaitaneba.   
    rogorc zemoTaa naCvenebi (cxr.1), es sakiTxi Cvens mier (gunia,2005) 
sakmaod kargadaa Seswavlili. xolo, amjerad, gvinda SevexoT iseT 
Seuswavlel sakiTxs, Tu mxegvelobaSi ar mivuRebT Cvens Sromebs (Gunia G. et 

al. 2008; Гуния Г.и др., 2008; Гуния Г. и др., 2010; gunia g., cqvitiniZe z., 2010), 
rogorsac atmosferos dabinZurebis doneze fionuri movlenebis gavlena 
warmoadgens.  
    fionuri movlenebis niSnebis rigs mTebidan barSi SedarebiT Tbili 
qarebis daberva miekuTvneba, fardobiTi tenianobis Semcirebisa da qveda 
iarusebis Rrublebis gafantvis TanxlebiT. amasTan fionebi qedebis 
qarzurga mxareze haeris nakadis damavali moZraobis Sedegad viTardebian. 
amas SeiZleba adgili hqondes haeris nakadis mier mTebis qedebis 
gadavlisas ciklonis sistemaSi, misi mTis qedebis zedapiris maxloblad 
gadaadgilebisas, ferdobebidan haeris nakadis Sewovis procesis 
ganviTarebiT (Гуния С.У.,1958).  
   aRsaniSnavia, rom kolxeTis dablobi fionuri movlenebis ganviTarebis 
xelSemwyobi pirobebis mqone regionis klasikur magaliTs warmoadgens. 
amas aq garemomcveli mTebis Tavisebureba ganapirobebs.  
   unda iTqvas, rom, sazogadad, am raionis orografia klimatwarmomqmnel 
faqtors warmoadgens. is amierkavkasiis dasavleTiT mdebareobs da sami 
mxridan garSemortymulia mTebis qedebiT:  

 CrdiloeTiT – didi kavkasionis qedebis masivebi 30004000 mis  
simaRliT;  

 samxreTiT  mcire kavkasionis qedebi, daaxloebiT, 2000 mis     
simaRlioT; 

 aRmosavleTiT – lixis (suramis) qedi, 9002500 mis simaRleebis 
farglebSi, romelic didi da mcire kavkasionis qedebs aerTebs. xolo 
dasavleTis mxridan kolxeTis dablobi Savi zRviT aris SemosazRvruli.  
    didi da mcire kavkasionis masivebi dasavleTidan aRmosavleTisken, 
centralur nawilamde, urTierT Sesayrelad mimarTul sistemas qmnian.       
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    amis Sedegad kolxeTis dablobs samkuTxedis forma gaaCnia, lixis 
qedis mTiswins mikvruli wveriT da Savi zRvis sanapiro zoliT 
warmosaxuli  fuZiT. 
    amrigad, kolxeTis dablobi dasavleTiT, Savi zRvis mxridan, xolo 
aRmosavleTiT, lixis qedidan, aris Ria haeris masebis SemoWrisaTvis. 
    saSualod, am qarebis gameorebadoba gansaxilvel teritoriaze 42 da 
53% Seadgens, Sesabamisad. amasTan, kolxeTis dablobze aRmosavleTis 
qarebis ganviTarebisas, aRniSnuli orografiuli Taviseburebebi 
gansakuTrebuli cirkulaciuri reJimis damyarebas iwveven, rasac fionuri 
movlenebi (maRlidan haeris masebis daSveba) axlavT Tan.  
    am procesis dinamika gamoixateba imaSi, rom aRniSnuli regionis Tavze      
2530 m/wmis siCqares miRweuli aRmosavleTis qarebis damyarebis pirobebSi, 
atmosferos qveda fenebidan Savi zRvis mimarTulebiT haeris masebis 
intensiuri gamotana warmoebs, aqedan gamomdinare, yvela negatiuri 
SedegebiT: magaliTad, rogoricaa sxvadasxva warmoSobis mavne nivTierebaTa 
emisiebis Sewova da gadatana Sor manZilze kolxeTis dablobis mTel 
perimetrze.   
    haeris nakadis aRniSnuli danakargis aRdgena atmoaferos qveda 2kmian 
fenaSi, rogorc Cans, SesaZlebelia mxolod ufro maRali fenebidan 
makompensirebeli damavali moZraobis arsebobis pirobebSi (Чоговадзе И.,1982). 
    garda amisa, sakvlev regionSi ganviTarebulia haeris adgilobrivi 
cirkulaciac, rac zRvisa da sanapiro zolis temperaturebs Soris 
arsebuli sxvaobiT aris gamowveuli da cnobilia brizebis saxelwodebiT.  
    aRniSnuli movlenebi yvela pirobebs qmnian imisaTvis, rom kolxeTis 
dablobze atmosferuli haeris nakadis dineba Caketil sistemas 
warmoadgendes. es ki, mocemuli  teritoriis atmosferul haerSi, 
farTomasStaburi gadatanebis Sedegad, mavne minarevebiT dabinZurebul 
haeris nakadis ciklur mimoqcevas ganapirobebs (nax.1).  
 

 

 

 

 

 

 

 

 

 

               

 

  

 

 

 

 

 

 

 
         nax.1. kolxeTis dablobze fionuri movlenebis pirobebSi  
               haeris nakadis cikluri mimoqcevis principuli sqema  
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    dasavleT saqarTvelos sxvadasxva punqtebSi weliwadis ganmavlobaSi 
dReTa ricxvi fionebis TanxlebiT farTo diapazonSi meryeobs. amasTan, 
fionuri efeqti lixis qedidan daSorebiT mcirdeba da q.leseliZis 
midamoebSi mas Sesustebuli xasiaTi aqvs. magaliTad, gagraSi is saSualod 
23, xolo leseliZeSi – 8 dRes Seadgens (Кордзахия Р., 1982). maTi maqsimaluri  
ricxvi zamTris periodze modis, minimaluri ki, zafxulSi aRiricxeba. 
fionuri qarebis siCqare, saSualod, 10m/wm Seadgens, magram calkeul 
SemTxvevaSi is 1520 m/wm aRemateba. amasTan haeris temperaturis momateba 
290C farglebSi meryeobs, Tumca zogierT SemTxvevaSi man SeiZleba 150C 
gadaaWarbos.  
    zemoaRniSnulidan gamomdinare, gvinda pirvelad mkvlevarTa da  
praqtikosTa yuradReba mivapyvrad iseT araordinalur meteorologiur 
movlenas, rogorsac fionuri qarebis da brizebis arsebobis pirobebSi 
kolxeTis dablobze haeris cirkulaciuri mimoqceva warmoadgens.  
    atmosferos dabinZurebis sidideze zegavlenis mixedviT es 
meteomovlena kolxeTis dablobis regionSi “saSiSi meteorologiuri 
pirobebis” rangSi unda iqnes ayvanili. amasTan, misi gaTvaliswineba 
atmosferos regionaluri dabinZurebis Sefasebisa da prognozirebis 
gaumjobesebis saSualebas mogvcems.  
   amrogad, Cveni hipoTezis Tanaxmad, dasavleT saqarTvelos teritoriaze 
fionebisa da brizebis arsebobis pirobebSi adgili aqvs atmosferuli 
haeris cirkulaciur mimoqcevas (nax.1). amasTan, dabinZurebuli haeris es 
mimoqceva mocemul teritoriaze, SesaZloa, ramodenime dRis ganmavlobaSi 
gagrZeldes, 
rac mocemuli teritoriis atmosferul haerSi mavne minarevTa 
koncentraciis mniSvnelovan zrdas ganapirobebs.  
    aqedan gamomdinare, savsebiT adekvaturi iqneba Cveni daskvna, Tu 
vityviT, rom, fionuri movlenebis arsebobis Sedegad, kolxeTis dablobi 
atmosferos farTomasStaburi (transsasazRvro) dabinZurebis mimarT 
warmoadgens mniSvnelovnad mgrZnobiare (mowyvlad) teritorias. 
    aseTi daskvnis gakeTebis fizikuri arsi mdgomareobs imaSi, rom 
fionuri  movlenebis procesSi, lixis qedidan Savi zRvis mimarTulebiT 
daqanebisas, Tbili haeris nakadi zRvasTan miaxlovebisas iSleba, sustdeba 
da, vinaidan misi temperatura aRemateba adgilobrivi haeris temperaturas, 
ZiriTadad, miemarTaba miwispira atmosferuli haeris zeda fenebisken. 
xolo fionuri movlenebis gaxangrZlivebisas, iqidan eSveba atmosferos 
dabal fenebSi da ganmeorebiT erTvis ganxilul moZraobaSi da a.S.  
    amas Tu davumatebT brizuli movlenebis arsebobis efeqtebs sakvlev 
regionSi, naTeli xdeba gansaxilveli sakiTxis mniSvneloba aRniSnuli 
regionis ekologiuri mdgomareobisTvis.           
  
 3.2. atmosferuli naleqebis mineralizaciagaremos dabinZurebis 
indikatori 
 
    bolo aTwleulebis ganmavlobaSi geofizikis mecnierebaSi axali 
mimarTuleba – atmosferos qimia Camoyalibda. mis kvlevis erTerT 
mniSvnelovan sagans, anTropogenuri warmoSobis aerozoluri SemadgenliT, 
maT Soris, radioaqtiuriT, atmosferos dabinZurebis Seswavla 
warmoadgens.  
    aRsaniSnavia, rom atmosferuli naleqebis (wvimis wylis da Tovlis) 
Sedgeniloba im aerozolebis koncentraciiTa da fizikurqimiuri 
TvisebebiT aris ganpirobebuli, romlebSic igulisxmeba, rogorc, haeris 



 24 

masaTa urTierTSerevis procesSi, Rrublis wveTebis mier mitacebuli, ise 
am wveTebis  kondensaciis birTvebad warmodgenili nawilakebi (Gunia and 

Kartvelishvili, 1999; Gunia et al., 1998; Steinhardt and Fassbender, 1979; Yadav and Mishra, 

1979). 
    amrigad, naleqebis mineralizaciis kvlevis SedegebiT, anTropogenuri 
aerozolebis makromasStabur gadatanebze da atmosferosa da dedamiwis 
zedapiris dabinZurebaSi, maTi wvlilis Sefasebaze SeiZleba msjeloba (Гу-

ния и Абуладзе, 1981; Gunia et al., 2002; Dalar, 1979; Duce et al., 1979; Schlesinger et al., 1974; 

Struempler, 1976).     
    anTropogenuri warmoSobis kondensaciis birTvebis saukeTeso magaliTs 
qloris, gogirdis, bromis, liTonuri da radioaqtiuri minarevebis 
Semcveli aerozolebi warmoadgenen. garda amisa, am elementebis mierTebiT, 
inertuli mineraluri mtvris nawilakebi aqtiur kondensaciis birTvebaT 
gardaiqmnebian. am nawilakebis koncentraciebis cvlilebebi atmosferoSi 
mniSvnelovan zemoqmedebas axdenen Rrublebis Camoyalibebis procesebze da 
naleqebis reJimze (Гуния, 1983; Гуния С. и Гуния Г., 1976). amasTan, ara marto, 
aitkenisa da msxvili birTvebis saxiT warmodgenil, nawilakTa zomebis 
speqtris maRaldispersul aerozolTa nawils ukavia didi roli, aramed 
1030 da 31200mkm diametris mqone, gigantur da zegigantur nawilakebsac 
eniWeba maRali mniSvneloba. aseTi nawilakTa raodenoba atmosferoSi 
farTo diapazonSi icvleba da maTi ricxvobrivi koncentraciebi haerSi 0,1  
30 n/l fargebSi meryeobs, rac damokidebulia miwispira safarze, 
aerozolebis wyaoebze da miwis zedapiridan atmosferos zondirebis 
simaRleze (Селезнева, 1966; Эльмесов и Степанов, 1979). am nawilakTa 
koncentracia, romelTa Soris organuli warmoSobis nawilakebi, 
daaxloebiT, 30% Seadgenen, Rrublebs zeviT gacilebiT naklebia, vidre 
maT qvemo nawilSi, rac, ZiriTadad, Camorecxvis meqanizmis moqmedebiTaa 
ganpirobebuli (Гуния, 1978; 1985).    
    amrigad, rogorc irkveva, atmosferuli naleqebi didad uwyoben xels 
nivTierebaTa mimoqcevas bunebaSi da atmosferos TviTgasufTavebis 
ZiriTad meqanizmTan erTad, dedamiwis qvefenili zedapiris dabinZurebis 
mniSvnelovan wyaros warmoadgenen.  
    zemoaRniSnulidan gamomdinare, SegviZlia davaskvnaT, rom 
atmosferuli naleqebis qimiuri Sedgenilobis Seswavla garemos 
dabinZurebis monitoringis erTerT umTavres sagans warmoadgens. amasTan, 
SesaZlebelia gamoyeneba informaciisa, rogorc maTi mineralizaciisa, ise 
liTonuri da radioaqtiuri mikrominarevebis Semcvelobis Sesaxeb.  
    miuxedavad imisa, rom cnobebi naleqebSi liTonuri minarevebis 
Semcvelobaze atmosferos dabinZurebis farTo speqtris aspeqtebze 
msjelobis saSualebas iZleva, rac mkvlevarTa did interess ganapirobebs, 
saqarTveloSi aseTi saxis kvlevebma ganviTareba ver hpova da maT mxolod 
epizoduri xasiaTi aqvT (gunia, svaniZe da qarTveliSvili, 1998; Gunia et al., 

2002).   
    rogorc zemoT iTqva, atmosferuli naleqebis qimiuri Sedgeniloba 
bevrad aris ganpirobebuli im aerozolebis SedgenilobiT, romelTa 
wyarod SeiZleba iyos bunebrivi warmoSobis nawilakebi. amaT ematebaT 
anTropogenuri warmoSobis produqtebi, romelTa fizikaqimiuri Tvisebebi 
Zalze rTulia, xolo wili atmosferos dabinZurebaSi mzardi tempebiT 
matulobs (Гуния, 1978). garda amisa, didi mniSvneloba meteorologiur 
pirobebs eniWeba, romlebic ara marto atmosferuli naleqebis 
raodenobaze, xasiaTsa da ganawilebaze, aramed haeris masebis gadatanis 
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siCqarezec da mimarTulebazec axdenen mniSvnelovan gavlenas. 
zemoaRniSnulis gamo aerozoluri nawilakTa koncentraciebi, buneba da 
yofaqceva ucvleli ar rCeba. mniSvnelovnad icvleba, agreTve, maTi 
integraluri maxasiaTeblebi atmosferos svetSi da geografiuli 
ganawileba. yvelaferi es atmosferuli naleqebis qimiuri Semcvelobis 
mniSvnelovan cvalebadobas ganapirobebs da maTi mineralizaciis 
ganmsazRvreli ZiriTadi nivTierebebis koncentraciebi, erTsa da imave 
raionis SigniTac ki, sinjidan sinjamde, sakmaod farTo farglebSi 
meryeoben (Гуния и Цквитинидзе, 2007).                                        
                                                                cxrili 4 
  atmosferuli naleqebis ZiriTadi ionebis sxvadasxva periodebSi 
gasaSualoebuli koncentraciebis mniSvnelobebis saSualo kvadratuli 
gadaxrebi, (%) 
 

 
ZiriTadi 
ionebi 

       gasaSualoebis periodebi 

   erTjeradi mravalwli-
urisaS. Tviuri 

 mravalwliuri 
saS. wliuri 

  SO4
2 95 47 14 

  Cl 98 40 12 

  NO3 35 35 11 

  HCO3 79 42 12 

  NH4
+ 99 49 15 

  Na+ 80 40 12 
  K+ 89 53 16 

  Mg2+ 98 49 14 

  Ca2+ 61 28 8 

  i 58 30 9 

 
    zemoaRniSnuliT aixsneba cxr.4–Si motanili erTjeradi sinjebis ana-
lizis monacemTa saSualo kvadratuli gadaxrebis gaangariSebebis Sedeg-
ebi, romlebic 9960%  is farglebSi mdebare cdomilebebze miuTiTeben.  
    magram, rogorc kvlevebma gviCvena (Гуния, 1985), gasaSualoebis peri-
odebis zrdasTan erTad mcirdeba saSualo sidideebis kvadratuli gada-
xrebis mniSvnelobebi. amitom monacemTa saimedobis gadidebis mizniT 
aucilebeli xdeba gasaSualoebis periodebis gazrda. ase magaliTad, 
mravalwliuri saSualo Tviuri koncentraciebis cdomilebebi 3050% 
Seadgenen, xolo maTi mravalwliuri saSualo wliurebis cdomileba 815%  
mde mcirdeba. amasTan, atmosferos minarevTa koncentraciebis ganawilebis 
saimedo Sefasebisa da mecnierilad dasabuTebuli daskvnebis gasakeTeblad 
saWiro aRmoCnda, daaxloebiT, aranakleb 510 wlis dakvirvebaTa masalis 
floba.    
 
       3.3. atmosferuli naleqebiT dedamiwis zedapirze Camorecxil   
                mavne nivTierebaTa raodenobis Sefasebis meTodi  
 
    garemos ekologiuri monitoringis Sesrulebisas didi mniSvneloba en-
iWeba atmosferoSi danawevrebul mavne minarevTa dedamiwis zedapirze 
daleqil nivTierebaTa raodenobis Sefasebebs. amis Sedegad didad ewyoba 
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xeli dedamiwis qvefenili zedapiris degradaciisa da gaudabnoebis pro-
cesebs, riTac qveynis ekonomikas mniSvnelovani zarali adgeba. DDD  
    aRniSnulTan dakavSirebiT dedamiwis zedapirze Camorecxil  miner-
alur nivTierebaTa raodenobis Sefasebebi iwvevs mzard interess.  
    cnobilia, rom atmosferos dabinZurebis sakiTxebi mWidrodaa da-
kavSirebuli biosferos SenarCunebis problemebTan.      
    Tu atmosferos mavne minarevebidan “TviTgasufTavebis” unari gaaCnia, 
dedamiwis qvefenil zedapirze mosuli nivTierebebi sakmaod didi xniT 
rCebian iq, rac maTi raodenobis permanentul zrdas ganapirobebs. amis 
gamo, bunebriv garemoSi mimdinare qimiuri reaqciebis Sedegad, pirvandelze 
ufro saSiSi qimiuri SenaerTebis formebis miRebaa mosalodneli. aR-
niSnuli viTareba, xSirad, dedamiwis zedapiris mniSvnelovani gauaresebis 
mizezi xdeba, rac  gaudabnoebis xelSemwyobi pirobebis Seqmnasa da Savi 
zRvis auzis arealSi niadagis, zRvisa da mtknari wylis negatiuri 
cvlilebebis Seqmnas uwyobs xels. magram, miuxedavad imisa, rom 
saqarTveloSi atmosferuli nalaqebis mineralizaciis Seswavlas didi 
yuradReba eTmoboda, aseTi informaciis miReba SeuZlebeli iyo, vinaidan am 
saxis dakvirvebebi specialuri meTodebisa da xelsawyoebis SemuSavebas 
moiTxovda.    
    sakiTxis gadasaWrelad, Cvens mier, atmosferuli naleqebis jamisa da 
maTSi sakvlevi mineraluri nivTierebis koncentraciebis mniSvnelobebiT, 
Camorecxili mineraluri nivTierebis raodenobis gasaangariSeblad iqna 
miRebuli qvemoT mocemuli formula (gunia da sx., 1998):                                    
                                  t              

                  M=qH103 ⎯⎯⎯         ,       (10)  
                               km2 wl 
                                   
    am formulaSi M1km2 farTobze 1 wlis ganmavlobaSi Camorecxili miner-
aluri nivTierebis raodenobaa tonebSi, q mosul naleqebSi am nivTierebis 
saSualo wliuri koncentraciaa mg/l, Hki erTi wlis naleqebis jamia mmSi. 
mocemuli formulis daxmarebiT iqna gaangariSebuli kavkasiis sxvadasxva 
punqtze miwis zedapirze Camorecxili mineralur nivTierebaTa, raodeno-
baebi (cxr.5). 
                                                              cxrili 5. 
    kavkasiis sxvadasxva punqtis qvefenil zedapirze Camorecxili 
     mineraluri nivTierebaTa raodenobis Sefasebebi, (t/km2wl)         
 

 
punqtebi 

gasaSu-
aloebis 
periodi 

          nivTierebebi       H, 
           mm 

SO42 Cl HCO3 Na+ i 

abasTumani 19821987 4,8 1,4 6,1 1,2 18,2 683,0 
gudauri 19721978 6,9 2,2 11,1 1,2 29,7 1396,5 
sevani 19821987 5,1 1,3 5,6 1,0 17,0 647,0 
soxumi 19721978 7,5 3,0 7,0 1,6 26,1 1556,3 
soxumi 19821987 11,8 3,0 9,5 2,5 35,2 1658,4 
Caqvi 19721978 13,3 7,8 13,3 3,0 49,0 2545,2 
Caqvi 19821987 14,9 6,5 13,0 4,4 50,2 2564,9 
Tbilisi 19721978 7,6 1,6 5,2 1,2 21,8 650,0 
Tbilisi 19821987 5,6 1,4 8,2 0,9 22,1 542,2 
cimlianski 19821987 5,6 1,5 3,7 1,1 15,5 429,3 
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    miRebuli monacemebis analizisas unda aRiniSnos, rom atmosferuli 
naleqebis qimiuri Sedgenilobis kvlevam gansakuTrebuli yuradReba at-
mosferos minarevebis makromasStabur gadatanebTan dakavSirebul 
problemebis warmoqmnam ganapiroba. 
    magaliTad, skandinaviis qveynebSi atmosferos dabinZurebis perma-
nentuli matebiT stimulirebul, samecniero kvlevebSi (Brosset,1976; Dovland et 

al.,1976) warmodgenili SedegebiT mtkicdeba, rom am qveynebSi 1015 wlis 
ganmavlobaSi SO42 ionebis koncentraciebis 24 mg/l iT mateba 
transsazRvrul gadataniT aris gamowveuli. amasTan, am nivTierebis mo-
suli maqsimaluri raodenoba, daaxloebiT, 4 t/km2wl Seadgenda. rogorc 
avtorebi  iuwyebian, amis Sedegad naleqebTan erTad miiReba gogirdis Se-
naerTebis is raodenoba, romelic did zians ayenebs sakvlevi teritoriis 
qveynebis tyisa da Tevzis meurneobebs. garda amisa, naSromSi (Петренчук, 

1979) litvasa da belarusiaSi sulfatebis Camorecxvis raodenobebi, rom-
lebic 7 da 10 t/km2wl aRweven, Sesabamisad, Zalze maRal mniSvnelobebad 
arian miCneulni. M   ganxiluli monacemebis Sepirispireba cxr.5Si motanil  
sidideebTan sababs gvaZlevs vifiqroT, rom kavkasiis regionebSi, da ker-
Zod saqarTveloSi mosuli naleqebiT atmosferodan mniSvnelovani ekolo-
giuri zianis momtani, mineraluri nivTierebaTa didi raodenoba 
Camoirecxeba romelTa wyaro, SesaZloa, mezobel qveynebSi unda veZeboT. 
MMN 
M   dabolos, aRsaniSnavia, rom sakvlevi regionis biosferoze am movlenis 
negatiuri zemoqmedebis sruli suraTi da xasiaTi jer kidev ar aris bo-
lomde gacnobierebuli. magram ukve naTelia (Gunia et al., 2002), rom mis 
rigSia iseTi movlenebi, rogoricaa: qvefenili zedapiris daJangva da gam-
laSianeba; niadagidan mcenareulobisaTvis saWiro sakvebi nivTierebaTa 
gamotutva da misi mastabilizirebeli agentebis gamoyvana; mZime liTonebis 
Semcvelobis toqsikur donemde momateba; gaudabnoeba da a.S.  
 

3.4. naleqebis raodenobasa da mineralizaciis sididis Soris 
urTierTkavSirebis statistikuri aspeqtebis Sefasebebi 

            
    rogorc iyo aRniSnuli, minarevTa aerozoluri Semadgenlisagan at-
mosferos TviTgasufTavebis procesSi mTavari roli naleqebs ekuTvniT. 
igi, ZiriTadad, aerozolebis nawilakebze Rrublis wveTebis kondensaciuri 
zrdiT da, SedarebiT ufro naklebad, ukve Camoyalibebul wveTebsa da 
Tavisufal nawilakTa Soris koagulaciuri procesebiT ganisazRvreba. ami-
tom, mineralizaciis Semcirebis faqti, naleqTa raodenobis matebisas, eWvs 
ar unda iwvevdes. razedac (Супаташвили,1973; Петренчук,1979) samecniero 

naSromebSia miTiTebuli. magram, rogorc kvlevebi adastureben (Гуния и 

Абуладзе, 1981; Gunia et al.,1988), atmosferos dabinZurebis Tanamedrove piro-
bebSi aseTi mtkiceba yovelTvis ar aris marTebuli da am sakiTxze 
calsaxad pasuxis gacema gaZnelebulia da igi damatebiT specialur 
kvlevebs moiTxovs.       
    aRniSnuli sakiTxis gasaSuqeblad gamoyenebulia or SemTxveviT, cvlad 
sidideebs Soris damokidebulebis statistikuri analizis meTodebi. amas-
Tan, prediqtorad iqna miRebuli naleqebis saSualo Tviuri jami H,mmSi, 
xolo prediqtantad  maTi, Sesabamisad gasaSualoebuli, mineraluri 

nivTierebaTa ionebis jamii, mg/lSi. saqarTvelos teritoriaze gan-
lagebuli punqtebisaTvis aRniSnuli analizis ZiriTadi Sedegebi cxr.6Sia 
mocemuli. 
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    cxrili 6. 
naleqebis raodenobaze ionTa jamis koncentraciebis 
damokidebulebis statistikuri analizis Sedegebi 

 
  
       
     
 
         
 
    
 
 
 

gansaxilvel cxrilSi mocemulia, TanmimdevrobiT: aRniSnuli parametrebis 

saSualo kvadratuli gadaxrebiH da i; regresiis xazidan empiriuli wer-

tilebis gafantvis sidideebi iH; korelaciisa da regresiis koeficien-

tebirHi da biH, Sesabamisad. amasTan, gansaxilveli punqtebis pirvel xazze 
mocemulia miTiTebuli parametrebis mniSvnelobebi, romlebic sakvlev 
cvlad sidideTa mravalwliuri saSualo Tviuri mniSvnelobebis Sidawli-
uri svlis statistikur kavSirebs asaxaven. momdevno striqonSi ki mocemulia, 
gansaxilveli cvladi sidideebis, n wyvili calkeuli dakvirvebebiT miRebuli, 
amonakrefis rigebidan gaTvlili parametrebi.  
    rogorc mocemuli cxrilidan Cans, yvela gansaxilvel punqtze, 
gudauris gamoklebiT, korelaciisa da regresiis koeficientebis uaryof-
iTi mniSvneloba aRiniSneba, rac am punqtebze sakvlevi parametrebis 
ukuproporciul damokidebulebaze, xolo gudaurSi ki pirdapirpropor-
ciulobaze metyvelebs. amasTan, dispersiuli analiziT soxumis, Caqvisa da 
gudaurisTvis gaangariSebuli korelaciis koeficientebis umniSvneloba da 
maTi SemTxveviTad miRebis SesaZlebloba dadginda. xolo, pirsonis krite-
riumiT Catarebuli Semowmebis safuZvelwe SegviZlia imis mtkiceba, rom 
TbilisSi mosuli naleqebisa da maTi mineralizaciis maxasiaTebel ionTa 
jamebis mravalwliuri saSualo Tviuri mniSvnelobebs Soris 
damokidebuleba normalurisagan umniSvnelod gansxvavdeba.  
    rogorc gamoTvlebma gviCvena, es damokidebuleba kargad aisaxeba gan-
tolebiT: 

                      i = 51,9 – 0,34H        ,                                (11) 
 

    sadac i da H,Sesabamisad, ionebisa da naleqTa jamebis mravalwliuri 
saSualo Tviuri mniSvnelobebia.  
    mravalwliuri dakvirvebebiT miRebul, damoukidebel masalaze 
dayrdnobiT Sesrulebulma statistikurma Semowmebebma daadastures 
zemomotanili Sedegebis siswore.  
    gansaxilveli sakiTxis kvlevisas, mniSvnelovan interess iwvevs mosuli 
naleqebisa da maT mier qvefenil zedapirze Camorecxili mineraluri 
nivTierebaTa raodenobebs Soris kavSirebis dadgena.  
    am sakiTxis damuSavebis mizniT, kavkasiis teritoriaze mdebare pun-
qtebze Sesrulebuli mravalwliuri dakvirvebaTa monacemebiT iqna gaan-

dakvirve-
baTa 
punqtebi 

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

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

12 
43 
12 
41 
12 
30 
12 
38 

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

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

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

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

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

   0,02 
 0,02 
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gariSebuli, cxr.7Si motanili, sakvlev sidideebs Soris kavSirebis Se-
fasebis statistikuri maxasiaTeblebi. 
    mocemul cxrilSi warmodgenilia, TanmimdevrobiT: nsakvlev parametr-
Ta rigebSi maTi saSualo wliuri mniSvnelobebis raodenoba; M da 

Hqvefenil zedapirze Camorecxili sakvlevi mineraluri nivTierebis ionTa 
da mosuli naleqTa jamebis n raodenobis wlebis saSualo wliuri mniS-

vnelobebi; M da H, Sesabamisad, am wyvilis saSualo kvadratuli gada-

xrebi; rHM korelaciis koeficientebi; Fr korelaciis koeficientis sididis 

Semfasebeli parametri; MHregresiis wrfisa da dakvirvebaTa monacemebs 
Soris Tanxmobis Sefasebebi. xolo, am cxrilis bolo striqonSi kavkasiis 
regionis dakvirvebaTa punqtebze, mTlianad, mosuli naleqebisa da Sesabam-
isi ionTa jamebis koncentraciebis saSualo mravalwliuri sidideebis 
Sesabamisi statistikuri parametrebia motanili.                                                                                   

cxrili 7. 
 kavkasiis teritoriis atmosferuli naleqebisa da Camorecxil mineralur  
 nivTierebaTa raodenobebs Soris statistikuri kavSirebis maxasiaTeblebi  
                                     

min-
arevi 
 

             statistikuri parametrebi 

 n   M, 
t/km2wl 

H,mm    M H rHM   Fr MH 

SO42 
Cl 
HCO3 
Na+ 

i 

i 

10 
_ 
_ 
_ 
_ 
_ 

8,3 
3,0 
8,3 
1,8 
28,5 

26,1;mg/l 

1270 
_ 
_ 
_ 
_ 
_ 

3,67 
2,38 
3,35 
1,15 
12,63 
8,12 

810,0 
_ 
_ 
_ 
_ 
_ 

0,70 
0,82 
0,80 
0,81 
0,87 
0,71 

7,69 
16,30 
14,22 
15,53 
25,25 
8,07 

2,61 
1,36 
2,01 
0,67 
6,19 
5,77 

 
    rogorc cxr.7is monacemebidan gamomdinareobs, gansaxilvel cvlad 
sidideebs Soris kargi urTierTkavSiri aRiniSneba. amaze korelaciis 
koeficientebis maRali mniSvnelobebi da Fr parametris sididis 1%iani 
mniSvnelobis donis zeviT ganlageba miuTiTebs. cxrilis monacemebidan 
aRsaniSnavia korelaciis koeficientebis dadebiTi mniSvnelobebi (bolo 
striqonSi mocemulis gamoklebiT), rac Camorecxili nivTierebaTa masebisa 
da mosuli naleqebis raodenobaTa Soris pirdapir proporciul 
damokidebulebaze miuTiTebs. xolo, bolo striqonis monacemebi sakmaod 
maRali mniSvnelobis ukuproporciuul damokidebulebaze metyvelebs, rac 
kargad eTanxmeba cxr.6 ZiriTad Sedegebs. 
    amrigad, cxr.7is monacemebidan SegviZlia davaskvnaT, rom naleqebis 
raodenobis zrda dedamiwis zedapirze Camorecxili mineraluri 
nivTierebaTa absoluturi raodenobis matebas ganapirobebs, xolo maTi 
fardobiTi mniSvnelobebi (koncentraciebi) ki, am SemTxvevaSi, klebuloben.             
    zemomotanili Sedegebi, sxvadasxva regionis bunebrivi garemos datvir-
Tvis an atmosferos dabinZurebiT miyenebuli zaralis Sefasebisas rigi 
koreqtivis Setanas moiTxovs. umTavresad es atmosferos minarevebis Ca-
morecxvis Sedegad qvefenili zedapiris dabinZurebis Sefasebebs exeba.  
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                              daskvna    
 
    winamdebare naSromSi ganxilulia saqarTvelos teritoriaze at-
mosferos transsasazRvro dabinZurebis, maT Soris, radioaqtiuri 
nivTierebebiT, monitoringis ZiriTadi amocanebisadmi miZRvnil sakiTxTa 
farTo wre. amasTan, rigi ekologiuri xasiaTis Sefasebebi da meToduri 
sakiTxebis damuSavebis Sedegebia mocemuli. maT Sorisaa: 
     meteorologiuri dakvirvebaTa monacemebisa da fizikurgeografiul 
TaviseburebaTa analizis safuZvelze miRebuli, saqarTvelos rig raionSi 
minarevTa gafantvisa da dagrovebis pirobebis ganmsazRvrel meteorolo-
giur elementTa gameorebadobis Sefasebebi. amasTan, gakeTebulia davaskvna, 
rom, gansaxilvel teritoriaze meteorologiuri pirobebis praqtikulad 
erTgvarovnebis miuxedavad, sxvadasxva raionebisaTvis isini mkveTrad 
gansxvavdebian erTmaneTisagan Tavisi gameorebadobiT. es ki maTi negatiuri 
zemoqmedebis Sefasebis saSualebas iZleva; 
     arsebuli mdgomareobis analizi da prioritetis mizanis kvleva, 
 romlic saSulebas iZleva davaskvnaT, rom: gansakuTrebuli aqtualobiT 
gamoirCeva garemos mdgomareobaze specializebuli dakvirvebis sistemis 
Seqmna, romelic klimatis cvlilebis anTropogenuri efeqtebis 
gamovlenaze da garemos dabinZurebis, maT Soris, radioaqtiuri 
nivTierebebiT, Sedegebis prevenciaze iqneba orientirebuli; amis gamo, 
saWiro xdeba axali, mravalkomponentiani da komplesuri monitoringis 
sistemis meTodologiuri da praqtikuli safuZvlebis damuSaveba; axali 
monitoringis sistemis erTerTi umTavresi principi unda iyos  misi 
kompleqsuroba, rac ganapirobebs erTdroul dakvirvebaTa warmoebas, 
rogorc atmosferos qimiur da radioaqtiur Semcvelobebze, ise 
hidrometeorilogiur parametrebze, romelis nimuSsac, msoflio 
meteorologiuri organizaciis (WMO) mfarvelobis qveS arsebuli, 
atmosferos globaluri dakvirvebis (GAW) qseli warmoadgens; 
     qveyanaSi arsebuli meteorologiuri sadgurebis vrceli istoriuli 
fizikageografiuli da meteorilogiuri daxasiaTebebis masalis analizis 
Sedegad, monitoringis sadgurebis SerCeva, romlebic Tavisi monacemebiT 
praqtikulad srulad akmayofileben, regionuli da globaluri (sabazo) 
sadgurebis mimarT, msoflio meteorologiuri organizaciis atmosferos 
globaluri dakvirvebis programaSi Camoyalibebul moTxovnebs; 
     monacemTa rigis saimedobis Sefasebis sakiTxebis damuSaveba;  
     monacemTa reprezentatuloba;  
     dakvirvebebis monacemTa ricxvisa da periodis SerCevis sakiTxi;     
     dakvirvebaTa monacemebis  statistikuri Sefasebis sakiTxi, romelic 
saSualebas iZleva SevafasoT haeris sinjebis fizikaqimiuri analizis 
Sedegad miRebuli monacemebis saimedoba; 
     informaciuli masalis saimedobis Sefasebis da atmosferos dabin-
Zurebis integraluri maxasiaTeblis (maCveneblis) gamosaTvleli formu-
lebi, romlebic Cvens mier iqna Semotanili im mosazrebiT, rom maT Sem-
TxveviTi rxevebisken naklebi midrekileba gaaCniaT, xolo miRebuli Sedeg-
ebi maRali saimedobiT xasiaTdebian;  
     fionuri movlenebis zemoqmedebis ganxilva kolxeTis dablobis at-
mosferuli haeris ekologiur mdgomareobaze, ris Sedegad gakeTebulia 
originaluri mtkicebuleba imis Sesaxeb, rom, fionuri movlenebis 
arsebobis Sedegad, kolxeTis dablobi atmosferos farTomasStaburi 
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(transsasazRvro) dabinZurebis mimarT mniSvnelovnad mgrZnobiare 
(mowyvlad) teritorias warmoadgens;   
     mtkicebuleba, rom atmosferos transsasazRvro dabinZurebis 
monitoringis erTerT umniSvnelovanes nawils atmosferuli naleqebis 
qimiuri Sedgenilobis gansazRvra warmoadgens. amasTan naCvenebia, rom 
saWiro informaciis maRali sizustiT misaRebad, aucilebelia Sesabamisi 
daskvnebi aranakleb 35 wlis dakvirvebaTa monacemebiT Sesrulebul 
kvlevis Sedegebze dayrdnobiT iqnes gakeTebuli;      
    naleqebis raodenobasa da mineralizaciis Soris damokidebulebis 
Sefasebis Sedegebi, romlebmac gviCvena, rom sxvadasxva raionisTvis am 
parametrebs Soris mWidro calsaxa statistikuri kavSiri ar arsebobs da 
igi mxolod qalaqebis raionSi mosuli naleqebisTvis daikvirveba. amasTan,  
dadgenilia, rom misi aRwera SesaZlebelia wrfivi regresiis gantolebiT, 
romelic mocemul parametrebs Soris ukuproporciul damokidebulebis 
arsebobaze miuTiTebs. amasTan, pirvelad aris dafiqsirebuli, rom 
samrewvelo raionebidan daSorebul adgilebSi, rogoricaa zRvispireTi da 
mTiani raionebi, aRniSnuli damokidebulebis arseboba ar dasturdeba; 
    pirvelad avtoris mier miRebuli, atmosferodan Camorecxili mavne 
nivTierebaTa raodenobis gasaangariSebeli formula, romelic 
atmosferul naleqebSi am nivTierebaTa koncentraciisa da mosul naleqTa 
sidideebis monacemebs eyrdnoba; 
    pirveladaa gamovlenili, qvefenil zedapirze Camorecxil mavne 
minarevTa da atmosferuli naleqebis raodenobebs Soris mWidro 
statistikuri kavSiris arseboba, maRali mniSvnelobis dadebiTi 
korelaciis koeficientiT, rac diametrulad gansxvavdaba zemoT 
ganxiluli mavne minarevTa koncentraciebisa da mosul naleqTa 
raodenobebs Soris gamovlenili kavSirebisagan. 
    aRniSnuli sakiTxis gadaWras didi ekologiuri da ekonomikuri 
mniSvneloba aqvs, vinaidan, Tu atmosferos “TviTgasufTavebis” unari 
gaaCnia, dedamiwis  zedapirze mosuli minarevebi didi xniT rCebian iq, rac 
maTi raodenobis permanentul zrdas ganapirobebs. xolo bunebaSi 
mimdinare qimiuri procesebis Sedegad isini, xSirad, pirvandelze ufro 
saSiS formebs Rebuloben. es ki qvefenili zedapiris mniSvnelovani 
gauaresebis mizezi xdeba, ris Sedegadac niadagis, zRvisa da mtknari 
wylis negativuri cvlilebebi aris mosalodneli.  
    aRsaniSnavia, rom rigi ganxiluli sakiTxis kvlevas didi xnis istoria 
ar gaaCnia da moiTxovs maT dazustebasa da gafarToebas. 
    agreTve, didi yuradReba unda daeTmos atmosferos dabinZurebis Se-
fasebis meTodebis standartizaciisa da unificirebis sakiTxebs.  
    garda amisa, fionuri procesebis ganviTarebisas, intensiuri 
anTropogenuri zemoqmedebis raionebidan haeris nakadiT minarevTa 
gadatanisa (transasazRvro dabinZurebisa) da kolxeTis dablobze 
atmosferoSi maTi ganawilebis dasadgenad, maTematikuri da aerodinamikuri 
modelirebis meTodebis ganviTarebaa saWiroa.   
    dasasrul, unda aRiniSnos, rom winamdebare kvlevaTa Sedegebi 
miuTiTeben did SesaZleblobaze da, amasTan erTad, mkvlevarTa 
pasuxismgeblobaze am gansakuTrebiT mniSvnelovan samecniero da 
praqtikul amocanebis gadawyvetaSi. 
    Sesrulebuli kvlevis Sedegebi adamianTa janmrTelobisa da bunebrivi 
garemos ekologiuri mdgomareobis usafrTxoebisken mimarTuli Teoriuli 
da praqtikuli sakiTxis damuSavebis procesSi gamoiyeneba.  
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    isini araerTxel iyo msjelobis sagani qveynis SigniT da sazRvargareT 
Catarebul saerTaSoriso konferenciebze (gunia g., svaniZe z., 2011; gunia g., 
svaniZe z., 2011; gunia g. da sx., 2011; gunia g. da sx., 2010; Гуния Г.С. и др.,2010; 

gunia g., svaniZe z., 2010; Gunia G., Tskvitinidze Z., 2009; Гуния Г. и др. 2008; da sx.).  
    naSroms gaaCnia geofizikuri, ekologiuri, meteorologiuri, 
klimatologiuri da higienuri mniSvnelobebi. 
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