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    naSromSi motanilia 20 - 25 wlis dakvirvebaTa masalis safuZvelze Catarebul 
kvlevaTa Sedegebi, romlebSic, avtoris mier SemuSavebuli normirebis meTodis 
daxma-rebiT [1, 3], saqarTvelos intensiuri anTropogenuri zemoqmedebis raionebSi 
atmosfe-ros minarevTa sivrcul-droiTi ganawilebis monitoringis praqtikuli da 
Teoriuli sakiTxebia damuSavebuli. isini, lokalursa da regionalur masStabebSi, 
atmosferos ekolgiuri datvirTvis maCveneblis teritoriul ganawilebas, maT mo-
klevadian da grZelvadian (dReRamur, Tviur, sezonur, wliursa da xuTwlian 
ciklur) svlebs asaxaven.  
                 minarevTa sivrcul-droiTi ganawilebis Taviseburebani                      
                              Tbilisis atmosferul haerSi 
    dakvirvebebi haeris dabinZurebaze TbilisSi 8 punqtze warmoebda, romlebic 
qalaqis sxvadasxva raionSi iyo ganlagebuli, umTavresad, atmosferoSi samrewvelo 
gamonabolqvTa ZiriTadi gadatanis mimarTulebis gaTvaliswinebiT [1,3]. magaliTad, 
qalaqis CrdiloeT ganapiras, md. mtkvris marcxena napirze, “Temq-as” dasaxlebaSi 

ganvalageT atmosferos dabinZurebaze dakvirvebis saguSago (dds) N1. saguSago 
punqtebi 2 da 3, qalaqis centridan, daaxloebiT, dasavleTiT mdebareoben, mtkvris 
marjvena napirze, Sesabamisad, “diRmisa” da “saburTalos” dasaxlebebSi. danarCeni 4 
- 8 saguSagoebi, umTavresad, mdinaris marcxena napirze, qalaqis Crdilo -      da-
savleTis ganapiridan misi samxreT - aRmosavleTis sazRvramde mdebare, raionebis 
dasaxlebebs moicaven.  
    zemoaRniSnulis sailustraciod nax.1-ze sqematurad datanilia dds-ebis ganla-
geba da, qalaqis meteosadgurze sakvlevi periodis dakvirvebaTa masalis 
damuSavebis Sedegad  miRebuli, qaris mimarTulebaTa saSualo mravalwliuri 
ganmeoradobis diagrama, procentebSi (qarTa vardi). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax.1. TbilisSi qaris mimarTulebis ganmeoradobisa 
da dds–ebis ganlagebis sqema (O – dds-i) 

 
    dakvirvebaTa masalis interpretaciisa da atmosferuli haeris ekologiuri 
mdgomareobis Sefasebis gasaadvileblad da monacemTa araerTgvarovnebis aRmofx-

vris mizniT, Cvens mier iqna Semotanili atmosferos, mocemuli nivTierebiT - Ki da 
saSua-lo jamuri (saerTo) - K, dabinZurebis maCveneblebis cnebebi [1, 3]. maTi saan-
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gariSo formulebi qvemoTaa mocemuli: 
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sadac qi da qix –Sesabamisad, garkveul sivrcesa da droSi gasaSualoebuli i–uri 
nivTierebis koncentracia da misi Sesatyvisi manormirebeli sididea. ukanasknels 

mocemuli minarevis saSualo mravalwliuri koncentracia warmoadgens, xolo n– 
minarevTa ricxvia.  
    rogorc praqtikam gviCvena, Cvens mier Semotanili normirebis meTodi monacemTa 
araerTgvarovnebis gamoricxvisa da atmosferos minarevTa jamuri zemoqmedebis 
Sedegad miRebuli ekologiuri “datvirTvis” Sefasebis saukeTeso saSualebas 
iZleva. 
    formula (1) -is daxmarebiT gaangariSebuli dabinZurebis maCveneblebis mona-
cemebi saSualebas gvaZleven vimsjeloT haeris ekologiur mdgomareobaze, rogorc 
mTlianad qalaqSi, ise mis calkeul raionSi. magaliTad, rogorc gansaxilveli 
cxr.1 - dan Cans damabinZurebeli nivTierebaTa koncentraciebis ganawileba qalaqis 
terito-riaze araTanabaria da mniSvnelovnad aris damokidebuli gabatonebuli 
qaris mimarTulebasa da ganmeoradobaze. 
 

 

cxrili 1. TbilisSi atmosferos ekologiuri datvirTvis maCveneblebis ganawileba 
 

minarevebi 
sinjis aRebis punqtebi 

1 2 3 4 5 6 7 8 
mtveri 

CO 

SO2 

NO2 

0,75 
0,4 
0,82 
0,67 

0,5 
0,6 
0,91 
1,0 

0,75 
0,8 
1,0 
0,83 

1,25 
0,6 
1,0 
1,0 

1,25 
1,2 
1,09 
1,0 

1,25 
1,4 
1,09 
1,0 

0,75 
1,2 
1,09 
1,17 

1,25 
1,2 
1,09 
1,17 

 

     

    ufro TvalsaCinod es nax.2-ze aris gamosaxuli, romelzec qalaqis raionebis 
mixedviT, formula (2) -is daxmarebiT gamoTvlili, atmosferos dabinZurebis saSua-

lo mravalwliuri jamuri maCveneblis K-s mniSvnelobis cvalebadobaa mocemuli.  
 

nax.2. TbilisSi atmosferos ekologiuri datvirTvis jamuri 
maCveneblis - K –s sivrciTi ganawileba 

 
    rogorc am naxazidan Cans, minarevTa gadatanis erT-erTi gabatonebuli, kerZod, 
Crdilo-dasavleTis mimarTulebis gaswvriv mdebare, qalaqis samrewvelo raionebSi 
atmosferos dabinZureba TiTqmis erTnairia (5 - 8 dds-ebi).  
    atmosferos intensiuri dabinZurebis Sedegad, am raionebSi ramdenime aTeul 
kilometrze gadaWimuli mavne nivTierebaTa maRali koncentraciebis veli iqmneba. 
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    ufro detaluri ganxilvis mcdelobisas aRsaniSnavia, rom saguSago N1, miuxeda-
vad misi “avWalis” samrewvelo raionTan axlo mdebareobisa, minarevTa koncentraci-
ebis SedarebiT dabali doniT xasiaTdeba.     
    rogorc Cans, es gamowveulia am punqtis mdebareobiT maRlobze, gabatonebuli 
CrdiloeTis mimarTulebis qaris qarpira mxares, rac atmosferos minarevTa 
gafantvas da haeris ganiavebas uwyobs xels.  
    am pirobebSi, rogorc cnobilia [2, 3], adgili aqvs minarevTa STanTqmis efeqts, 
rogorc wylis zedapiris, ise mdinaris nislis wveTebis mier, ris Sedegadac haeri 
mniSvnelovnad sufTavdeba. cxadia, am efeqts unda mivaweroT is faqti, rom 
gansaxil-veli raionebis sahaero auzi nakleb ekologiur datvirTvas ganicdis, 
vidre CrdiloeTiT mimdebare, mezobeli raionebi (me 4-e da me 5-e punqtebi). garda 
amisa, nax. 1-sa da 2-is erToblivi analizi saSualebas gvaZlevs vimsjeloT qalaqis 
teritoriaze minarevTa sivrcul ganawilebaze gabatonebuli qaris gavleniT. ase 
magaliTad, am naxazebidan kargad Cans, rom qalaqis gabatonebuli qaris qarpira, 
Crdilo-dasavleTis periferiis, misi centrisa da qarzurga, samxreT-aRmosavleTis 
sazRvris gaswvriv dabinZurebis saSualo jamuri maCveneblis TiTqmis permanentuli 
mateba aRiniSneba.  
    amrigad, ganxiluli kvlevis Sedegebi saSualebas gvaZleven davaskvnaT, rom, 
atmosferos auzis ekologiuri mdgomareobis gaTvaliswinebiT, mosaxleobisaTvis 
diskomfortulad qalaqis centraluri da misi samxreT-aRmosavleTiT mdebare 
ganapira raionebi unda CaiTvalos. 
    zemoaRniSnulTan erTad, atmosferos dabinZurebis kvlevisas, minarevTa koncen-
traciebis ganawilebis drois mixedviT cvlilebebis Seswavlas eniWeba didi mniSvne-
loba. amasTan, gasaSualoebis periodze damokidebulebiT, koncentraciebis dRe-
Ramur, Tviur, wliursa da mravalwliur svlebs ansxvaveben. vinaidan atmosferos 
dabinZurebis kontrolis saxelmwifo qselSi dakvirvebebi  ZiriTadad dRis 
saaTebSi warmoebda, aq miRebuli masaliT minarevTa koncentraciebis 
dRe - Ramur svlaze msjeloba gaZnelebulia. miuxedavad amisa, qselis 
funqcionirebis   
2 aTeul welze met ganmavlobaSi mcocavi grafikiT warmoebul dakvirvebaTa 
masalis 
damuSaveba saSualebas iZleva, praqtikuli TvalsazrisiT damakmayofilebeli sizus-
tiT iqnes gaSuqebuli aRniSnuli sakiTxi.  
    dakvirvebaTa masalis analizi gviCvenebs, rom minarevTa dabali koncentraciebi 
dilis saaTebSi daikvirveba, xolo Semdeg periodSi maTi mniSvnelobebi SesamCnevad 
matuloben da maqsimalur sidideebs, ZiriTadad, 13 - 15 saaTebze aRweven. amasTan, 
gaangariSebebiT dadginda, rom dRis pirvel naxevarSi am nivTierebaTa koncentraci-
ebi, Tanmimdevrulad, saSualod 25, 65, da 15%-iT matuloben. Ramis periodSi ki, 21 
saaTidan meore dilis 7 saaTamde, mtvrisa da naxSirJangis koncentraciebi, 
Tanmimdev-rulad, daaxloebiT 5 da 20% mcirdebian, xolo danarCeni ori minarevisa 
ki, praqti-kulad cvlilebas ar ganicdian.  
    vaxasiaTebT ra Tbilisis atmosferos ekologiur mdgomareobas jamuri 
dabinZure- 
bis maCveneblis dRe-Ramuri svlis saSulebiT, SegviZlia davaskvnaT, rom dRis pi-
rvel naxevarSi, 5 - 6 saaTis ganmavlobaSi, rogorc es nax. 3-zea naCvenebi, is 
swrafad, daaxloebiT 30%-iT, matulobs.  
    misi Semcireba ki, dRis meore naxevrisa da Ramis periodSi SedarebiT nel 
tempSi, daaxloebiT 16 - 18 saaTis ganmavlobaSi, mimdinareobs. 
    mkvlevarTa did interess iwvevs, agreTve, minarevTa koncentraciebis wliuri 
svla. am sakiTxTan dakavSirebiT gaangariSebulia ZiriTadi minarevebiT atmosferos 
dabinZu-rebis mravalwliuri saSualo Tviuri Ki-s mniSvnelobebi. Tanaxmad miRebuli 
Sedege-bisa, mTeli qalaqisaTvis gaangariSebuli Ki–s mravalwliuri saSualo 
Tviuri sidide-ebi SesamCnevad icvlebian. amasTan, SeiZleba aRiniSnos, rom mtvrisa 
da gogirdis orJangis koncentraciebi udides mniSvnelobebs gazafxulis periodSi 
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aRweven, naxSirJangis koncentraciebi - zamTarSi, xolo azotis orJangisa - 
gazafxulsa da zafxulSi. am minarevTa koncentraciebis minimaluri sidideebi, Ziri-
Tadad, weliwadis civ periodSi aRiricxebian, CO-s gamoklebiT, romlis dabali 
mniSvnelobebi qalaqSi, umTavresad, weliwadis Tbil periodSi daikvirveba. 
 
 
 
 
 
 
 
 
 
 
 
 
             nax. 3. atmosferos jamuri ekologiuri datvirTvis maCveneblis - K  
                      droiTi ganawileba Tbilisis sahaero auzSi 

nax. 4. TbilisSi atmosferos jamuri ekologiuri datvirTvis 
maCveneblis wliuri svla 

 
zemoganxilul sakiTxTan dakavSirebiT, weliwadis ganmavlobaSi qalaqis 

sahaero auzis saerTo ekologiuri mdgomareobis cvalebadobis Seswavla bevradaa 
xelsayreli minarevTa jamuri dabinZurebis maCveneblis wliuri svlis analizis 
gziT. magaliTad, nax. 4-ze mkafiod Cans K-s wliuri svlis cvlilebebis yvela 
niuansi. 
    rogorc naxazidan Cans, K-s mniSvnelobebi weliwadis dasawyisSi permanentulad 
matulobs da, aRwevs ra maqsimums aprilSi, Semdeg aseve mkafio klebas ganicdis, 
minimumiT agvistos TveSi. misi gaangariSebuli sidideebi Tbil da civ periodebSi 
TiTqmis erTnairia da saSualod, Sesabamisad, 0,99 da 0,98 udris. amasTan, wliur 
svlaSi mkafiod aRiniSneba weliwadis gardamavali periodebis gazafxulisa da 
Semodgomis maqsimumebi. 
    atmosferos ekologiur mdgomareobaze anTropogenuri zemoqmedebis aspeqtebis 
Seswavlisas, minarevTa koncentraciebis retrospeqtiuli Sefasebebi iwvevs did 
interess. am sakiTxis damuSaveba, agreTve, mniSvnelovania atmosferos dabinZurebis 
prognozis SemuSavebisTvisac.      

    qvemoT mocemulia, atmosferos ZiriTad minarevebze 1975-2000 wlebis periodSi 
TbilisSi Sesrulebuli, uwyveti dakvirvebaTa masalis damuSavebis gziT miRebuli, 
saSualo wliuri koncentraciebis daxmarebiT gaangariSebuli atmosferuli haeris 
ekologiuri datvirTvis Sefasebebi. 
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    qalaqis sahaero auzis grZelvadian saerTo dabinZurebaze SegviZlia ufro 
Tval-naTliv vimsjeloT atmosferos dabinZurebis jamuri maCveneblis - K 
gamoyenebiT.               
    magaliTad, nax.5-ze motanilia, TbilisSi 25 wlis ganmavlobaSi warmoebuli 
uwyveti dakvirvebaTa masalebis damuSavebis Sedegad miRebuli, atmosferos jamuri 
dabinZurebis maCveneblis saSualo wliuri sididis retrospeqtuli cvlilebebis 
amsaxveli diagrama. 

 
nax.5. TbilisSi atmosferos ekologiuri datvirTvis jamuri maCveneblis 

saSualo wliuri sidideebis retrospeqtiuli cvlilebebi. 
 
    rogorc nax.5-dan gamomdinareobs, TbilisSi atmosferos dabinZureba 2000 
wlamde, daaxloebiT xuTwliani cikliT, Tanmimdevruli matebisa da Semcirebis 
tendenciebiT xasiaTdeba.  
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Georg.; Abst.: Georg., Eng., Rus. Data for 20 - 25 years. Using the rationing method developed by the author, 

practical and theoretical issues of monitoring the spatio-temporal distribution of atmospheric impurities in areas 

of intense anthropogenic impact in Georgia are being resolved. They on a local and regional scale reflect the 

territorial distribution of the indicator of the ecological load of the atmosphere, its short-term and long-term 

(daily, monthly, seasonal, annual and five-year cyclic) moves. 
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УДК 504.064.36 

К вопросам оценки пространственно-временного распределения показателя экологической 

нагрузки атмосферы./Гуниа Г.С./ Науч. Реф. Сб. Труд. ИГМ ГТУ - 2020. вып.129 - с.71-76. Груз.; Рез.: 

Груз., Англ., Рус. В статье представлены результаты исследований, проведенных на основе материалов 

наблюдений за 20 - 25 лет. В нем, помощью разработанного автором метода нормирования, решаются 

практические и теоретические вопросы мониторинга пространственно - временного распределения 

атмосферных приме-сей в районах интенсивного антропогенного воздействия Грузии. Они в локальном 

и региональном масштабе отображают территориальное распределение показателя экологической 

нагрузки атмосферы, его краткосрочный и долгосрочный (суточный, месячный, сезонный, годовой и 

пятилетний цикличный) ходы. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


