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niadagi warmoadgens miwis qerqis rTuli Semadgenlobis fxvier 
zedapirul fenas, sadac biologiuri procesebis zegavleniT mimdinareobs 
mineraluri da organuli nivTierebebis urTierTgadasvlis qimiuri pro-
cesebi. niadagis degradacias iwvevs anTropogenuli faqtorebi, erT-erT 
faqtors warmoadgens teqnikuri erozia, rac gamowveulia samrewvelo 
narCenebis araswori ganTavsebiT, romelTa TviTgawmenda praqtikulad ar 
mimdinareobs an mimdinareobs Zalian nela. toqsikuri nivTierebebis dag-
roveba TandaTan cvlis niadagis qimiur Semadgenlobas, geoqimiuri arisa da 
cocxali organizmebis erTianobas. garemos obieqtebis (wylis, haeris, 
niadagis) samrewvelo da sasoflo-sameurneo dabinZureba gansakuTrebiT 
saSiSia mWidrod dasaxlebuli iseTi raionisaTvis, rogoric aris qalaqi 
zestafoni [1]. 

warmodgenil naSromSi ricxobrivad modelirebuli da Seswavlilia   
q. zestafonSi arsebuli mtvris gavrcelebis meqanizmi da areali. am mizniT, 
modelirebisaTvis gamoyenebulia saqarTvelos teritoriaze mezomasStabis 
regionSi atmosferuli procesebis ganviTarebis da damabinZurebel ingre-
dientTa gavrcelebis regionaluri modeli [2]. modelSi mtvris gavrceleba 
aRiwereba uwvet garemoSi pasiuri ingredientis gadatana-difuziis ganto-
lebis saSualebiT [3], romelic raionis reliefis sirTulis gaTvaliswinebiT 
Cawerilia reliefis mimyol koordinatTa sistemaSi [4]. 

 
          (1) 

 
 

sadac t _ droa; x, y, da z _ dekartes marTkuTxa koordinatTa RerZebia;  
h/)z( δ−=ζ  _ reliefis mimyoli RerZi; )y,x(δ  _ relief; h = H -δ _ atmosfer-

os sisqe; )y,x,t(H _ tropopauzis simaRle; C _ mtvris koncentracia; u, v,daw~   
_ qaris siCqaris mdgenelebi x, y da ζ  RerZebis gaswvriv, Sesabamisad. maTi 

mniSvnelobebi gamoiTvlebა regionaluri modelis [2] gamoyenebiT yovel 
konkretul sinoptikur situaciaSi, ricxviT eqsperimentSi dasaxuli miznis 

Sesabamisad. 0w  aris mtvris gravitaciuli daleqvis siCqare, is gamoiTvleba 

stoqsis formulis saSualebiT. μ da ν horizontaluri da vertikaluri 
turbulentobis kinematikuri koeficientebia. 

(1) gantoleba ricxobrivad integrirdeba krank-nikolsonis sqemiTa da 
gaxleCis meTodis gamoyenebiT 118x90x31 kvanZisagan Semdgar sivrcul badeze 
horizontaluri 0.8 km da vertikaluri 1/31 bijebiT. atmosferos miwispira 
100m sisqis fenaSi vertikaluri biji icvleba 2-dan 15 m-mde, 17 wertilian 
badeze. droiTi biji 5 wamia. 

niadagze dafenili mtvris zedapiruli koncentracia Cs, drois nebis-
mier t = j t∆  momentSi da ricxviTi badis wertilebSi (k, l), ganisazRvreba (1) 
gantolebis ricxviTi integrebiT miRebuli mtvris koncentraciiT niadagis 
zedapiridan 2m simaRleze, Semdegi formuliT 
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sadac indeqsebi j, k, l, 1 aris droisa da x, y da ς RerZze arsebuli baduri 

wertilebis nomrebi; t∆  _ drois biji; ς∆  _ vertikaluri biji; Cs j , k, l  _ nia-

dagze dafenili mtvris zedapiruli simkvrive; C j , k, l, 1 _ mtvris koncentracia 

2m simaRleze, W - vertikaluri siCqarea z RerZis gaswvriv. 

Catarebulia gamoTvlebi aRmosavleTisa da dasavleTis susti (1m/wm), 
saSualo (5m/wm) da Zlieri (10m/wm) qarebis SemTxvevaSi. miRebuli Sedegebi 
naCvenebia nax.1 da 2-ze. 

aRmosavleTis fonuri qaris SemTxvevaSi niadagze mtveri efineba viwro 
horizontalur CiraRdnis msgavs zolze, fonuri qaris mimarTulebiT (nax.1). 
maqsimaluri daleqva xdeba uSualod qalaqis teritoriaze, sadac 1 m2 far-
Tobze 12 da 24 saaTis ganmavlobaSi daleqili mtvris maqsimaluri masa 
Seadgens, Sesabamisad, 210 da 420 mg-s. mtvris daleqvis intensivoba swrafad 
mcirdeba qalaqidan daSorebisas, gansakuTrebiT dinebis perpendikularuli 
mimarTulebiT. aRniSnuli efeqti gamowveulia mtvris adveqciuri gadatanis 
upiratesobiT turbulentur gadatanasTan SedarebiT. 

 

          
 

 
nax. 1. niadagze dafenili mtvris zedapiruli simkvrive (mg/m2)  

aRmosavleTis fonuri qaris dros, roca t=12 da 24 sT 
 
me-2 naxazze warmodgenilia 24 saaTis ganmavlobaSi niadagze dafenili 

mtvris zedapiruli simkvrive susti – (а), saSualo – (b), da Zlieri – (c) fonu-
ri dasavleTis qarebis SemTxvevaSi. warmodgenili suraTidan Cans, rom susti 
da saSualo fonuri qaris dros mtveri efineba miwis zedapiris daaxloebiT 
200 km2 farTobze. dafenis zonebs gaaCnia wriuli da elifsuri formebi. 
susti qaris dros mtveri efineba wriul areze, rac gamowveulia horizon-
taluri turbulenturi gadatanis upiratesobiT adveqciur gadatanasTan 
SedarebiT. saSualo qaris dros ki piriqiT – mtvris adveqcia aWarbebs tur-
bulentur gadatanas. Zlieri fonuri qaris dros mtvris dafenis zedapiris 
farTobi gacilebiT metia rogorc sigrZeSi, aseve siganeSi. aRniSnuli efeqti 
aCvenebs, rom mtvris sivrceSi gavrcelebis procesSi, turbulenturi da 
adveqciuri gadatanis mniSvneloba didia da daaxloebiT erTnairi. 

mtveri niadagze dafenilia dasavleTidan aRmosavleTisaken mimarTuli 
zolis saxiT. zolis sigrZe aWarbebs 50 km-s, xolo sigane daaxloebiT 28 km-ia. 
yvela ganxilul SemTxvevaSi 24 saaTis ganmavlobaSi miwis zedapirze 
dafenili mtvris maqsimaluri raodenoba miRebulia qalaqis teritoriaze da 
zedapiruli simkvrive aRwevs daaxloebiT 40 mg/m2-s. 
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nax. 2. niadagze dafenili mtvris zedapiruli simkvrive (mg/m2) 
 dasavleTis fonuri qaris dros, roca t=24 sT 

 
amrigad, ricxviTma modelirebam aCvena q. zestafonis mtvris niadagze 

dafenis Taviseburebebi, gavrcelebis areali da misi odenoba gabatonebuli 
qarebis SemTxvevaSi. naCvenebia, rom niadagze mtveri efineba viwro zolis 
saxiT, romlis forma damokidebulia fonuri qaris siCqareze, reliefis 
orografiaze, adveqciur da turbulentur procesebze. miRebuli Sedegebi 
Tvisebriv TanxmobaSia uwyvet garemoSi substanciis gavrcelebis zogad 
kinematikur kanonzomierebebTan da naturuli gazomvis monacemebTan [5].  
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SUMMARY 
MODELING OF DUST DISTRIBUTION ON THE SOIL SURFACE OF ZESTAFONI CITY 
Gigauri N.G., Gverdtsiteli L.V., Surmava A.A. and Intskirveli L.N. 
Georgian Technical University 
Institute of Hydrometeorology of Georgian Technical University 
The distribution of dust on the soil surface of Zestafoni City and its surrounding areas was studied by numerical 
integration of atmospheric air-pollutant transfer-diffusion equations in the case of the prevailing background 
winds. 
Keywords: modeling, dust distribution, soil. 


