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  Sesavali 
 

saqarTvelo warmoadgens dedamiwis erT-erT 
setyva da  elWeqsaSiS regions. amitom, aq setyva-
elWequri procesebis Seswavla-gamokvleva yovelTvis 

aqtualuri iyo da aris dRevandel pirobebSiც. 
atmosferul movlenebze regularuli 
meteorologiuri dakvirvebis periodi 100 wels 
moicavs.  drois xangrZlivi periodis ganmavlobaSi  
damuSavda setyvian procesebze zemoqmedebis 
sxvadasxva saSualebebi da meTodebi.  

saqarTveloSi pirvelad Seiqmna setyvis 
sawinaaRmdego samsaxuri 1961 wels kaxeTis regionSi, 
romelsac mecnierebaTa akademiis geofizikis 
instituti cnobili qarTveli mecnieris a.qarcivaZis 
TaosnobiT, samecniero-meTodur xelmZRvanelobas 
uwevda, romelic Semdgom wlebSi Secvala 
m.baxsolianma. amave dros setyvasTan brZolis 
samuSaoebi mimdinareobda qvemo qarTlis regionSic, 
romelsac xelmZRvanelobda amierkavkasiis samecniero-
kvleviTi hidrometeorologiuri instituti 
(v.lominaZe, i.barTiSvili, S.RuduSauri). 90-iani wlebis 
Semdeg saqarTvelos teritoriaze setyvasTan brZolis 
samuSaoebi SeCerda da ganaxlda kaxeTis teritoriaze 
mxolod 2015wlidan, samecniero-sawarmoo gaerTianeba 
„deltas“ mier. 

aRmosavleT da samxreT saqarTvelos sxvadasxva 
regionebSi warmoebda, rogorc setyvis 
klimatologiuri kvleva.  aseve xdeboda setyviani 
Rrublebidan mosuli myari da Txevadi naleqebis 
raodenobis gazomvebi. Seiswavleboda calkeuli 
setyvis marcvlis fizikuri maxasiaTeblebi (simkvrive, 
zomebi, struqtura da sxva). yuradReba eqceoda 
konveqciuri Rrublebis parametrebis radiolokaciur 
gamokvlevebs, ris Sedegadac dgindeboda Rrublebis 
setyvisa da elWeqis saSiSroebis radiolokaciuri 
kriteriumebi. elWeqis Seswavla mimdinareobda 
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meteosadgurebis vizualuri dakvirvebebis monacemTa 
damuSavebis dros. am mimarTulebiT saqarTveloSi 
Catarebulia mTeli rigi kvlevebi g.gigineiSvilis, g. 
sulaqveliZis, s.gunias, a.qarcivaZis, n. 
begaliSvilis,b.beritaSvilis da sxv. mier.  

saqarTveloSi setyva-elWequri procesebis 
dinamikis Seswavlis axal impulsad iqca klimatis 
Tanamedrove cvlilebis farTomasStabiani kvleva, 
romelic daiwyo gasul saukuneSi da grZeldeba 
dRemde. saqarTveloSi am gamokvlevebis grZelvadiani 
programis Sesabamisad, pirvel rigSi gamokvleul iqna 
temperaturuli velebis, naleqis, Rrublianobis, 
haeris aerozoluri gaWuWyianebis, zedapiruli 
safaris da sxva klimaturi parametrebis sivrcul-
droiTi variaciebi  da  atmosferuli movlenebis 
(elWeqi, setyva da sxva) mravalwliuri cvalebadoba. 
am mimarTulebiT Catarebulia mTeli rigi kvlevebi, 
romlebic dResac grZeldeba qarTveli mecnierebis 
e.elizbaraSvilis, a.amiranaSvilis, j.xarCilavas da 
sxv. mier.  

winamdebare naSromSi warmodgenilia 
saqarTvelos teritoriaze setyva-elWequri procesebis 
variaciebis kvleva. masSi ganxilulia setyvian da 
elWeqian dReTa ricxvis sivrcul-droiTi ganawileba 
dakvirvebis monacemebiT da dadgenilia maTi 
cvlilebaTa kanonzomierebani drosa da sivrceSi. 
naSromis meore da mesame TavSi dawvrilebiTaa 
mocemuli monografiis erT-erTi avtoris, geografiis 
akademiuri doqtoris ramaz mesxias kvlevebi. 
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Tavi 1. kvlevis meTodika 
1.1 gamoyenebuli monacemebi 
 
 
      setyva elWequri procesebis gamokvlevebis 
Casatareblad sasurvelia gvqondes sakvlevi 
klimaturi parametrebis meteorologiuri 
dakvirvebebis  xangrZlivi droiTi seria. kerZod, 
setyva-elWeqianobisaTvis aseTi parametri aris 
movlenis dReTa ricxvi drois gansazRvrul periodSi 
(sezoni, weliwadis Tbili da civi periodi, weli), 
romelic warmoadgens am procesebis cvalebadobis 
ZiriTad maCvenebels drois xangrZlivi periodis 
ganmavlobaSi. saqarTveloSi setyva-elWeqian dReTa 
ricxvis monacemebi calkeuli sadgurebisaTvis 
Seicavs TiTqmis aswlian periods, sadgurebis 
umetesobas aqvs dakvirvebaTa 50-55 wliani rigi.  

kvlevis gansaxorcieleblad gamoyenebulia 
saqarTvelos teritoriaze ganlagebuli 84 
meteosadguris Semdegi monacemebi: setyvian dReTa 
ricxvi (sdr),  74 meteosadguris  elWeqian dReTa 
ricxvi (edr) 1960- 2010 wlebis periodSi [1]. monacemTa 
rigebi saSualod moicaven sdr-is 15-25 wlian  da edr-
is 35-40 wlian periods.  rogorc monacemTa analizi 
gviCvenebs, im sadgurebisaTvis sadac sdr ar aRemateba 
2-s, reprezantatul monacemebs  iZleva 10-15 wliani 
dakvirvebis rigi. edr-s analizma gviCvena, rom 
statistikur uzrunvelyofas iZleva monacemTa 
agreTve 10-15 wliani rigebi. 
    saqarTvelos  rTuli  reliefi,  qvefenili 
zedapiris maRali temperatura, romelic xels uwyobs 
konveqciis ganviTarebas da aseve, Savi zRvis auzSi 
SemoWrili haeris masebis didi wylianoba 
ganapirobebs am regionSi intensiur setyvianobas, 
sadac setyvian dReTa ricxvi sakmaod araTanabradaa 
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ganawilebuli: arsebobs iseTi raionebi, sadac setyva 
ar modis 3-4 aTwleulis ganmavlobaSi. esenia –  
mtkvris da aragvis dinebis qveda nawilebi da 
dasavleT saqarTvelos zogierTi raioni [2]. 
     Savi zRvispireTSi da mis mimdebare kolxeTis 
dablobze (senakis  da zugdidis gamoklebiT), setyvian 
dReTa saSualo ricxvi weliwadSiDDar aRemateba 1, 
maqsimumi ki aRwevs 3-7. didi da mcire kavkasionis 
mTiswineTSi setyvian dReTa ricxvi matulobs 2-4-mde 
weliwadSi. esenia, aRmosavleT saqarTveloSi 
TrialeTis mTianeTi, abasTuman-axalcixis regioni da 
sxva mTiani raionebi. yvelaze didi setyvis 
ganmeoradoba axasiaTebs didi da mcire kavkasionis 
maRalmTianeTs (2-2,5 km.z.d.), sadac setyvian dReTa 
ricxvi aRwevs 8-12 weliwadSi. setyva iSviaTia dablob 
raionebSi, magram mxolod simaRle zRvis donidan ar 
ganapirobebs setyvianobas. did rols TamaSobs sxva 
faqtorebic–orografia, qedebis orientacia haeris 
masebis mimarTulebis mimarT, mcenareuli safari, 
anTropogenuri gaWuWyianeba da sxva. 
     setyvis mTavar maxasiaTebels warmoadgens 
setyvis marcvlis zoma. kavkasiis teritoriisaTvis, 
umetes SemTxvevebSi damaxasiaTebelia wvrili (10-15mm) 
intensiuri setyva (70%), saSualo (20-30mm) da msxvili 
(>30mm), setyvis ganmeoradoba Seadgens 25-30%. umetes 
SemTxvevebSi, setyvis diametri ar aRemateba 20mm. (80-
90%). 50-70 mm diametris setyvis mosvla sakmaod 
iSviaTi movlenaa. setyvis xangrZlivoba icvleba 
wuTebidan ramdenime saaTamde. dazianebuli farTobi 
ki saSualod Seadgens 20-50 kv.km, setyvis „bilikis“ 15-
20 km sigrZis da 1-3 km siganis dros. setyvianobis 
negatiuri Sedegi, ZiriTadad dakavSirebulia 
sasoflo-sameurneo kulturebis naTesebis, Senobebis, 
satransporto saSualebebis, sxvadasxva 
komunikaciebis dazianebasTan da aseve, pirutyvis da 
adamianebis daRupvasTan.  
     saqarTveloSi setyviT miyenebuli zarali 
saSualod Seadgenda 18-20 mln. dolars. kaxeTSi 
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setyvisgan gadarCenili farTebis wili (100%-ze 
gadaTvlili) daculi teritoriis farTTan SedarebiT 
Seadgenda: setyvasawinaaRmdego samuSaoebis dawyebamde 
–2%, setyvasawinaaRmdego samuSaoebis Catarebis dros  
(1967-1989ww) – 0,48% da bolo periodSi, roca 
setyvasawinaaRmdego samuSaoebi Sewyvetilia (1999-
2000w) – 2,6%. mTlianobaSi, msoflio masStabiT 
setyviT miyenebuli zarali Seadgens 6 mlrd. aSS. 
dolars, aqedan saqarTveloSi bolo wlebSi zaralma 
Seadgina 58 mln. dolari [3,4].  
     setyvian dReTa ricxvis droiTi cvlileba 
sxvadasxva regionebSi, araerTgvarovania. zog 
regionSi aRiniSneba dadebiTi trendi, zogSi ki 
uaryofiTi. es ewinaaRmdegeba Teorias, romlis 
mixedviTac  globaluri daTbobis fonze izrdeba 
konveqciuri procesebis intensivoba, amave dros [3] 
Tanaxmad, konveqciuri procesebis intensivobam 
atmosferos antropogenuri gaWuWyianebis fonze, 
SesaZloa Tavi iCinos setyvis intensivobis zrdaSi. 
rac aRiniSna aRmosavleT saqarTveloSi, Crdilo 
kavkasiaSi da Sveicarul alpebSi [3,5]. rac Seexeba, 
grZelvadiani variaciebis dadgenas, rogorc setyvian, 
aseve elWeqian procesebSi, am mimarTulebiT kvlevebi 
sakmaod naklebia.  

msoflio meteorologiurma organizaciam miiRo 
elWeqis da setyvis warmoqmnis hipoteza 1956 wels, 
romlis Tanaxmadac elWeqi Cndeba Rrublebs Soris, 
Rrubelsa da dedamiwas Soris Zlieri ganmuxtvis 
Sedegad. am mdgomareobis Seqmnis aucilebeli pirobaa 
mZlavri konveqciuri moZraobis arseboba, naleqebis 
warmosaqmnelad sakmarisi tenis maragi da Rrublis 
zeda nawilSi myari nawilakebis (yinulovani 
kristalebi) da qvedaSi ki Txevadi fraqciis (wveTebi) 
arseboba [6].    

elWeqi bunebis saSiSi movlenaa, romelic 
saSiSroebas warmoadgens saaviacio transportisTvis, 
navTob da airsadenebisaTvis, maRali Zabvis 
xazebisaTvis da sxv. elWeqis dros mwvavdeba 
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gulsisxlZarRvTa daavadebebi, cnobilia adamianebis 
sikvdilis SemTxvevebi mexis dacemis gamo, didi 
zarali moaqvs agreTve elWeqiT gamowveul tyis 
xanZrebs. elWeqი negatiurად  moqmededbs adamianis 
cxovrebasa da cocxal bunebaze. elvis dacemis 
Sedegad  iRupeba xalxi, ziandeba sameurneo obieqtebi 
da safreni aparatebi, irRveva radiokavSiri da 
ferxdeba eleqtromomarageba da a. S.  

elWeqis formirebis meqanizmis Seswavla  
mniSvnelovani gamowvevaa, rogorc fundamenturi, aseve 
gamoyenebiTi kvlevebis TvalsazrisiT. elWeqi 
warmoiqmneba iseTi atmosferuli procesebis Sedegad, 
romlebic ganapirobeben mZlavri konveqciuri 
Rrublebis warmoqmnas da ganviTarebas. saSualod 
dedamiwis zedapirze elva ecema dRe-RameSi 8 mln.-
jer. farTobi, romelsac moicavs elWequri procesi, 

yovel dRe-RameSi meryeobs 40 410 km2-dan dilis 4 

saaTze, 110 410 km2-mde 14-20 saaTze adgilobrivi droiT. 
saqarTvelo warmoadgens dedamiwis erT-erT 
elWeqsaSiS regions, amitom zemoT CamoTvlili 
elWequri problemebi Cveni qveynisTvisac sakmaod 
aqtualuria. informacias elWeqze aqvs ara marto 
samecniero, aramed praqtikuli mniSvneloba,  saxalxo 
meurneobis sxvadasxva dargebisaTvis. 

elWeqi warmoadgens globaluri eleqtruli 
wredis mTavar komponents, romelic aerTianebs 
dedamiwas da atmosferos. eleqtrul  Zalebs 
arsebiTi  gavlena aqvT Rrublebis da naleqebis 
dinamikuri  da mikrofizikuri  maxasiaTeblebis 
evoluciaze da atmosferoSi siTbos da tenis 
gadatanaze.  
    elWeqis Rrublebi viTardeba 8-12km simaRlmde. 
Rrublis zeda nawili xvdeba troposferos nawilSi, 
uaryofiTi temperaturis pirobebSi da garemoSi, 
romelSic aris mcire zomis yinulovani nawilakebi. 
Rrublis qveda nawilSi grovdeba milimetriani zomis 
wylis wveTebi. ufro msxvili da mZime wveTebi 
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umetesad uaryofiTad aris damuxtuli, msubuqi da 
wvrili wveTebi ki dadebiTad. aseTi ganlagebis 
pirobebSi Rrubeli faqtiurad gigantur akumulators 
warmoadgens, romlis polusebs Sorisac gaivlis 
eleqtruli deni da drodadro xdeba mZlavri 
ganmuxtvebi. ganmuxtva xdeba Rrubelsa da dedamiwas 
Soris, Tumca xSiria ganmuxtvebi Rrublis SigniTac.  
   elWeqs xSirad Tan axlavs setyva. misi formireba 
xdeba imave pirobebSi, rogorc elWeqis. Pprocesi 
iwyeba Rrublis zeda nawilSi, sadac warmoiqmneba 
yinulis kristalebi, romlebic bunebrivi 
kristalizaciis Sedegad izrdeba, mZimdeba da eSveba 
Rrublis qveda fenebSi. Aaq maT aCerebs haeris 
aRmavali nakadi. Kkristalebi garkveuli drois 
ganmavlobaSi rCeba wylis wveTebis garemoSi. 
Kkoagulaciis Sedegad kristalze Cndeba wylis apki. 
Pprocesi, SeiZleba iTqvas, stoqasturia, romlis 
drosac kristali isev aRmoCndeba Rrublis zeda 
fenaSi da procesi ganmeordeba da warmoiqmneba 
setyvis marcvlebi. isini daaxloebiT 10-15 wT.-is 
ganmavlobaSi sakmaod did masas aRweven, aRmavali 
nakadi  veRar akavebs maT da iwyeba setyvis vardna. Aam 
procesis ganmeoradoba TvalnaTliv Cans setyvis 
marcvlis kveTaze, romelic Sedgeba sxvadasxva 
gamWvirvaleobis fenebisagan. vardnisas setyvis 
marcvali dneba da miwas aRwevs bevrad naklebi 
zomisa. rac ufro metia aRmavali nakadebis siCqare, 
miT ufro msxvilia setyva.  
   rogorc zemoT iyo aRniSnuli, setyva modis 
mxolod Zlieri elvis Semdeg. aqedan gamomdinare, es 
ori movlena ganuyofelia da elvis ganmuxtvis 
efeqtis gaTvaliswineba setyvis warmoqmnaSi 
aucilebelia. garda amisa, es aRiarebuli hipoteza 
bevr kiTxvas badebs: 

 setyvis marcvlebs ara aqvT zustad sferuli 
forma, isini sxvadasxva geometriuli 
konfiguracisaa. e.i. maTi formireba Sesabamisad 
sxvadasxvanairad xdeba; 
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 Rrubeli, troposferos zeda fenaSi, sadac 
temperatura -40⁰C-s aRwevs, ukve Seicavs 
gadacivebul wylis wveTebs, yinulis kristalebs, 
sxvadasxva aerozolebs, Mmagram energetikuli 
balansi ar irRveva. Aaseve gaugebaria, rogor 
aixsneba yinulis kilogramiani konglomeratebis 
warmoqmna eleqtruli Zalebis 
gauTvaliswineblad.     

   Kklimatis globaluri cvlilebis fonze da 
dakvirvebis Tanamedrove  saSualebebis gamoyenebasTan 
dakavSirebiT ukve aRiarebuli Teoriebi 
dasazustebeli gaxda. setyvisa da elvis warmoqmnis 
meqanizmis Sesaxebac gaCnda axali mosazrebebi. 
   Eelvis ganmuxtvisas gamoiyofa didi raodenobiT 
siTbo. wyali, romelic aRmoCnda elvis arxis 
maxloblad intensiurad orTqldeba. ganmuxtvis 
SewyvetisTanave is myisierad civdeba. aRsaniSnavia, 
rom ganmuxtvisas siTbo ar Semodis garedan, mas qmnis 
TviTon sistema ‒ eleqtrostatikur velSi 
polarizebuli wyali. Aam sistemis kinetikuri energia 
ixarjeba myisier aorTqlebis procesze, romelic 
sruldeba wylis swrafi gamyarebiT.Aam procesisTvis 
ar aris aucilebeli, rom garemos temperatura iyos 
uaryofiTi. Gganmuxtvisas Cndeba sxvadasxva formis da 
zomis setyvis marcvlebi, romlebic damokidebulia 
ganmuxtvis simZlavreze da intensivobaze. Gganmuxtvis 
SeCerebisTanave wydeba setyvis warmoqmnis 
procesic.Aamrigad, setyvis msxvili marcvlebis 
warmoqmnis pirobebs uzrunvelyofs mZlavri da 
intensiuri elvis ganmuxtva. 
   Kklimatis globalur cvlilebasTan 
dakavSirebulia elWeqis reJimis Secvla.c. kerZod, 
NASA (aSS. aeronavtikis da kosmosuri kvlevebis 
erovnuli saagento)-s cnobiT bolo aTwleulebSi 
elWeqis raodenoba dedamiwaze 100-jer aris 
momatebuli. Sesabamisad momatebulia e.w. zamTris da 
Ramis elWeqic. mkveTrad moimata stiqiurma 
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setyvianobam (rodesac setyvis diametri 20mm 
aRemateba). Aamis uamravi faqtebia moyvanili msoflios 
sainformacio qselSi.           
     elWeqi klimatis erT-erT mTavar komponents 
warmoadgens da sakmaod mgrZnobiarea  misi cvlilebis 
mimarT. amitom am bolo aTwleulSi aqtualuri gaxda 
sakiTxi, dakavSirebuli elWequri parametrebis 
Seswavla-SefasebasTan da maTze anTropogenuri 
zemoqmedebis gavlenasTan, romelic mTel msoflioSi 
da saqarTveloSic wlidan wlamde izrdeba. miT 

umetes, unდა აღინიშნოს,Drom elWeqi did gavlenas 
axdens atmosferos qimiur Semadgenlobaze.  
    elWeqi warmoadgens gigantur eleqtrul 
naperwkals, romelic Cndeba sxvadasxva niSniT 
damuxtul velebs Soris. laboratoriuli 
gamokvlevebiT dadgenilia, rom naperwkali-elvis 
warmosaqmnelad saWiroa casa da dedamiwas Soris 
arsebobdes eleqtruli veli 30000 voltis 
daZabulobiT yovel erT metr manZilze. rogorc ki 
dadgeba aseTi kritikuli momenti, iwyeba haeris 
intensiuri ionizacia. ionebi da eleqtronebi did 
siCqareebs aRweven. yvelaferi xdeba viwro arxSi, 
sadac haeri Zlier Tbeba da es arxi gadaiqceva gzad, 
romliTac Rrublidan wamoedineba eleqtruli muxti-
elWeqis winamorbedi, romelsac liders uwodeben. 
elvis lideri naxtomiseburad viTardeba da TiTo 
naxtomis dros, romelic wamis meaTasedebSi xdeba, 
gadis 50-100 m-s. rogorc ki arxi miuaxlovdeba 
dedamiwas, mis Sesaxvedrad gamodis sxvadasxva 
niSniani muxtebis nakadi. am nakadebis siCqare 
ramdenime aTeul aTas km/sT aRwevs. aseT arxebSi 
warmoiqmneba didi Zalis da simZlavris eleqtruli 
deni. zustad es aris elva. procesi mravaljer 
meordeba. elvis sigrZe 2-dan 20 km-mde da zogjer ki 
50 km-s aRwevs. erTi elWeqis dros SesaZloa moxdes 
50-60 mZlavri ganmuxtva. Ddenis Zala 25000 – 60000 
ampers da zogjer ki 200000 ampers aRwevs, Zabva ki am 
dros ramdenime milioni voltis rigisaa. 
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gansakuTrebulad Zlieri elWeqis simZlavre mTeli 
msoflios eleqtrosadgurebis simZlavres aRemateba, 
magram elWeqis energia ar aris mniSvnelovani, 
radganac ganmuxtva Zalian mcire monakveTebSi xdeba. 
quxilis warmoqmnis meqanizmi Semdegnairia: elvis 
arxebSi sadac Cndeba naperwkali, haeris temperatura 
20-25 aTas graduss aRwevs. amis gamo haeri arxSi 
ucbad farTovdeba da warmoiqmneba vakuumi, magram 
vakuumi bunebaSi Zalian araxangrZlivi movlenaa. 
sicariele aucileblad saswrafod unda Seivsos, 
amitom arxSi SemoiWreba gareTa haeri da am dros 
gvesmis quxili [7]. 
     evropaSi statistikuri manacemebis mixedviT 
elWeqisgan saSualod weliwadSi 40 da Crdilo 
amerikis kontinentze ki 230 adamiani iRupeba. xSiria 
elWeqiT gamowveuli tyis xanZrebi. maTi raodenoba 
weliwadSi mTels msoflioSi radenime aTass aRwevs, 
magram amasTan ar SeiZleba ar aRvniSnoT, rom elWeqs 
sargeblobac moaqvs. elWeqi warmoadgens azotovani 
sasuqebis gamomuSavebis meqanizms. yoveli misi 
gaelveba 2-3 tona azotis orJangs iZleva. dedamiwis 
zedapirze weliwadSi wvimasTan erTad bmuli azotis 
aseuli milioni tona Camoedineba. 
     elvebis mTavar generatorebs warmoadgenen 
elWeqis Rrublebi. imisaTvis, rom ganviTardes 
elWeqis Rrubeli (Cb), saWiroa 10-15 m/wm da meti 
siCqaris mqone Tbili notio haeris vertikaluri 
nakadebis arseboba. aseTi vertikaluri denebi 
SeiZleba ganviTardes im SemTxvevaSi, roca adgili 
aqvs dedamiwis zedapiris araTanabar gaTbobas an 
haeris iZulebiT aRmasvlas frontaluri gamyofis an 
mTis ferdobis gaswvriv. am procesebze dakvirveba 
xdeba maSin, roca arsebobs haeris masis didi notio 
aramdgradoba, roca Cb simZlavre aRwevs 4000-5000 m-
mde da zogjer ki 7000-8000 m-sac, radganac aRmavali 
denebis intensivobas xels uwyobs kondensaciis siTbo. 
denebis intensivobasTan  dakavSirebulia,  RrubelSi 
aramarto sxvadasxva agregatul mdgomareobebSi myofi 
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Rrublis nawilakebis mixedviT ganawileba, aramed 
moculobiTi muxtebis gadanawilebac.  Tu mcire 
elementebs (fifqebi, kristalebi, wvrili wveTebi) 
gaaCnia gadametebuli dadebiTi muxti da ufro msxvil 
elementebs-uaryofiTi, maSin Rrublis zeda nawilSi 
grovdeba dadebiTi moculobiTi muxti, qvedaSi ki 
uaryofiTi. 
     gamokvlevebiT dadgenilia, rom elWeqis 
warmoSobisaTvis saWiroa, rom Rrublis simZlavre 
nulovani izoTermis zemoT iyos aranakleb 1500-2000 m. 
eleqtrizaciis procesebi, romlebic warmoiqmneba 
fazuri gadasvlebis da myari da Txevadi nawilakebis 
urTierTqmedebis dros, gadamwyvet rols TamaSobs 
RrubelSi eleqtrobis regeneraciasa da moculobiTi 
muxtis SeqmnaSi [8]. 
    bolo dromde ase, Tu ise cnobili iyo elWeqis 
warmoSobis, ganviTarebis tipebi. 1989 wels minesotis 
universitetSi mkvlevarebma, mineapolisSi 
maRalmgrZnobiare fotometris meSveobiT 
erTujredian konveqciur Rrublis mwvervalis 
dakvirvebisas aRmoaCines movlena, romelmac SeiZleba 
iTqvas gadatrialeba moaxdina elWeqis SeswavlaSi.  
   atmosferos zeda fenebSi, kerZod ionosferoSi, 
mimdinareobs mokleperiodiani eleqtruli 
ganmuxtvebi. am xanmokle mnaTi movlenis (Transient 

Luminous Event) ramdenime tipi arsebobs, maTgan yvelaze 
gavrcelebuli egreT wodebuli spraitebia. spraitebi 
kaSkaSa wiTeli sinaTlis gaelvebebia, romlebic 
Stormuli sistemis Tavze warmoiqmneba. isini 
farTomasStabiani eleqtruli ganmuxtvebia setyva-
elWequri Rrublis zemoT da sxvadasxva formas 
iReben. Cveulebriv mowiTalo-narinjisferi an 
momwvano-molurjo feris arian.  xSirad 50-dan 90 km 
simaRleze Cndebian dedamiwis zedapiridan. meore 
gavrcelebuli movlena-jetebia, romlebic aseve 
atmosferos zeda fenebis ganmuxtvebia da 
warmoadgenen troposferuli elWeqebis Semadgenel 
nawils. ZiriTadad arsebobs giganturi da lurji 
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feris jetebi. mesame movlena elvebia (Emission of Light 

and Very Low Frequency), romlebic 400km diametris zomis 
ganmuxtvebia da wamis meaTased monakveTSi grZeldeba. 
isini dedamiwis zedapiridan 100 km simaRleze 
warmoiqmnebian da umetesad wiTeli Seferilobisaa. 
elva pirvelad Satlis misiam daafiqsira 1990w. 7 
oqtombers mezomasStaburi elWeqebis eqsperimentis 

(Mesoscale Lightning Experiment) jgufma marSalis 
kosmosuri frenis centridan 
(https://cloudatlas.wmo.int/imgviewer-5020.txt).    
     mecnierebi jer-jerobiT ver xsnian am movlenebs, 
magram mimdinareobs intensiuri kvlevebi, rogorc 
NASA-Tan arsebul ―Space Shuttle Observations of Lighting‖, 

aseve, kosmosSi saerTaSoriso sadgurze.  
                
 
 
 
 
 
 
 
 
 
 
 
  

https://en.wikipedia.org/wiki/Emission_spectrum
https://en.wikipedia.org/wiki/Very_Low_Frequency
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1.2. sakvlevi teritoriis fizikur-geografiuli 
aRwera 

 
     saqarTvelos teritoriaze orografiuli 
pirobebis mixedviT gamoiyofa sami didi erTeuli: 
kavkasioni, saqarTvelos samxreT mTianeTi da maT 
Soris moqceuli bari. qveynis aseTi orografiuli 
saxe gansazRvravs haeris masebis dasavleTidan da 
aRmosavleTidan gadaadgilebis ZiriTad gzas. 
     kavkasionsa da samxreT mTianeTs Soris moqceuli 
mTaTaSorisi bari, romelic saqarTveloSi haeris 
masebis gadaadgilebis mTavari gzaa, sami nawilisagan 
Sedgeba: kolxeTis dablobi, imereTis maRlobi da 
mtkvris depresia. klimaturi pirobebis mixedviT 
mTaTaSorisi bari ori didi erTeulisgan Sedgeba: 
erTi moicavs dasavleT saqarTvelos dablobs, meore- 
aRmosavleT saqarTvelos vakes. maT Soris mdebareobs 
lixis qedi, romelic mTavari klimatgamyofia 
dasavleT da aRmosavleTMsaqarTvelos Soris. 

 dasavleT saqarTvelos dablobi nawili, 
romelic Seicavs zRvispireTs, kolxeTis dablobs da 
rionis depresias Tavisi mTiswineTebiT, klimaturi 
pirobebis mixedviT dayofilia Semdeg zonebad [9,10]: 
I – Savi zRvispireTis samxreTi nawili; 
II – Savi zRvispireTis CrdiloeTi nawili; 
III – dasavleT saqarTvelos Sida dablobi nawili 
Tavisi mTiswineTebiT; 
IV – imereTis masivi lixis qedis dasavleTi 
ferdobebiT.  
am raionebisaTvis damaxasiaTebelia maRali tenianoba 
da Zlieri xangrZlivi mSrali qarebi. 
     aRmosavleT saqarTvelos dablobs ukavia md. 
mtkvris xeobis farTo nawili lixis qedidan mcxeTis 
karamde, qvemo qarTlis da alaznis velebi. 
saqarTvelos am nawilSi gamoyofilia Semdegi 
klimaturi zonebi: 
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V – zemo da qvemo qarTlis vake-dablobebi 
mTiswineTebiT; 
VI – alaznis veli mTiswineTebiT; 
VII – ioris zegani mosazRvre stepebiT. 
     alaznis velis klimatze did gavlenas axdens 
civgomboris qedis da kaxeTis kavkasionis ferdobebi. 
velis mdebareoba am qedebs Soris xels uwyobs 
Semavali haeris masebis konvergencias da tenis 
kondensacias. amis gamo, alaznis veli sakmaod 
teniania, riTac is arsebiTad gansxvavdeba axlo 

mdebare იორის zeganisagan da qvemo qarTlis vake-
dablobisagan. 
     saqarTvelos mTiani nawili Tavisi orografiuli, 
morfologiuri da klimaturi pirobebiT iyofa or 
ared: pirveli Seicavs didi kavkasionis samxreT 
ferdobebs Tavisi meridianulad da ganivad 
ganlagebuli qedebiT, meore – samxreT saqarTvelos 
mTianeTi. aRsaniSnavia, rom pirveli are metad 
teniania, vidre meore. 
     kavkasioni, romlis samxreTi ferdobebic ukavia 
saqarTvelos, ganfenilia Crdilo aRmosavleTidan 
samxreT-aRmosavleTiT da Sedgeba sxvadasxva 
mimarTulebis da simaRlis mravalricxovani 
qedebisagan. igi warmoadgens bunebriv zRude-
dabrkolebas CrdiloeTis civi haeris masebis 
SemoWrisaTvis. myinvarebi da mudmivi Tovlis safari 
uzrunvelyofs xSir da uxvwylian intensiur kvebas 
mdinareTa qselisaTvis, romelic formirdeba 
kavkasionis kalTebze. saqarTvelos sazRvrebSi 
kavkasionis ferdobebi dafarulia tyis masivebiT, rac 
ganapirobebs maT sakmao tenianobas. yovelive amis da 
samxreT ferdobebis orografiuli struqturis gamo 
sxvadasxva klimaturi parametrebis reJimi 
Serbilebulia.  
    kavkasioni iyofa sam--dasavleT, centralur da 
aRmosavleT nawilebad. kavkasionis Sua da 
maRalmTianeTis  farglebSi tenis pirvelwyarosagan 
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daSorebis mixedviT klimatis kontinentaloba 
izrdeba dasavleTidan aRmosavleTisaken. igive 
mimarTulebiT klebulobs tenianoba. Sav zRvasTan 
mimdebare didi kavkasionis dasavleT periferiuli 
nawili, warmoadgens pirvel dabrkolebas dasavleT 
procesebis gavrcelebisaTvis aRmosavleTis 
mimarTulebiT. amitom, meteorologiuri procesebi, 
romlebic dakavSirebulia adveqciasTan dasavleTidan, 
Zalian gamwvavebulia (ix.cxr.1.1.). 
 cxrilSi 1.1. moyvanilia klimaturi zonebis 
farTobebi da am teritoriaze ganlagebuli 
meteosadgurebi, romelTa monacemebic gamoyenebulia 
warmodgenil naSromSi [9].  
 
cxrili 1.1 klimaturi zonebis farTobebi da maTze 
ganlagebuli setyvisa da elWeqis maregistrirebeli 
meteosadgurebis ganawileba   
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I. SavizRvispireTis 
samxreTi   
  nawili 

900 12 4 225 12 4 225 

II.SavizRvispireTis 
CrdiloeTi   
  nawili 

2000 18 3 667 6 2 1000 

III. dasavleT 
saqarTvelos Sida 
dablobi nawili 
mTiswineTebiT 

1090
0 

131 9 1213 110 7 1557 

IV. imereTis masivi 
lixis qedis 
dasavleTi 
ferdobebiT   

3700 490 6 617 548 5 740 
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V. zemo da qvemo 
qarTlis vake-
dablobebi 
mTiswineTebiT  

7000 711 16 438 709 14 500 

VI. alaznis veli 
mTiswineTebiT 

4200 490 11 382 429 6 700 

VII. ioris zegani 
mosazRvre stepebiT 5600 601 4 1400 601 4 1400 

VIII. dasavleT 
kavkasionis 
periferiuli nawili 

2900 - - - - - - 

IX. dasavleT 
kavkasionis Sida 
nawili 

9900 1208 10 990 1158 8 1238 

X. aRmosavleT 
kavkasionis wina- da 
SuamTianeTi  

4400 1070 1 400 1070 1 4400 

XI. aRmosavleT 
kavkasionis 
maRalmTianeTi 

2200 1971 3 733 1760 2 1100 

XII. kavkasionis 
Crdilo ferdobebi 2500 1812 2 1250 1812 2 1250 

XIII. samxreT 
saqarTvelos 
dasavleTi nawili 

2600 1283 4 650 1283 4 650 

XIV. mesxeTis da 
TrialeTis qedebis 
samxreTi ferdobebi 

5500 1370 8 688 1398 10 550 

XV. samxreT 
saqarTvelos 
mTianeTis samxreTi 
nawili 

5700 1471 5 1140 1471 5 1140 

 
 

dasavleT kavkasionis periferiuli nawili 
gamoyofilia VIII zonad. misgan aRmosavleTiT 
mdebareobs SedarebiT mSrali are, romelic 
vrceldeba mdinare rionis saTavemde. aq kargad 
ganviTarebulia aRmosavleTis fionuri qarebi. es 
qarebi da qedebis dasavleTis haeris masebisadmi 
paralelurad ganlageba aris imis mizezi, rom am 
raionebSi mcirdeba kondensaciuri procesebi, rac 
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iwvevs raionis nakleb tenianobas. es raioni 
warmoadgens IX zonas – dasavleT kavkasionis Sida 
nawili. kavkasionis centralur da aRmosavleT 
nawilebSi gamoiyofa SuamTianeTi. is Seicavs 
mdinareebis – didi liaxvis, aragvis, ioris Sua 
dinebebs da im mdinareebis saTaveebs, romlebic 
kaxeTis kavkasionidan Camoedinebian. am raionis 
Taviseburebas ganapirobebs misi mdebareoba: 
samxreTidan mTiswineTi da velebi, CrdiloeTidan ki 
maRalmTianeTi. aseTi mdebareoba ganapirobebs did 
gansxvavebas klimaturi elementebis reJimSi da maT 
raodenobriv maCveneblebSi. am mizeziT gamoyofilia X 
zona – aRmosavleT kavkasionis wina da SuamTianeTi. 
am raionis CrdiloeTiT mdebareobs aRmosavleT 
kavkasionis maRalmTianeTi. igi Seicavs kaxeTis 
kavkasionis mTlian maRalmTianeTs. aq akumulirdeba 
Tovlis mniSvnelovani maragi da misi zonaluri 
dnoba uzrunvelyofs wylis maragiT mdinareTa 
sistemas, romelic Camoedineba samxreT ferdobebidan. 
am raionSi naleqTa raodenoba izrdeba zRvis donidan 
2300-3000 m-is simaRlemde, es nawili gamoyofilia XI 
zonad – aRmosavleT kavkasionis maRalmTianeTi. 
gansakuTrebul raionad gamoyofilia XII zona – 
kavkasionis Crdilo ferdobebi. aq samxreT 
ferdobebisaTvis damaxasiaTebeli procesebi TiTqmis 
mTlianad qreba da adgili eTmoba Crdilo 
kavkasiisaTvis damaxasiaTebel procesebs. am raions 
saqarTvelos Zalian mcire nawili ukavia – qedis 
aRmosavleT ganapira nawili. is xasiaTdeba  susti 
tenianobiT, zrdadi kontinenturobiT da mudmivi 
Tovlis safariT.  (zR. donidan >3000 m).  

samxreT saqarTvelos mTianeTi Tavisi bunebriv- 
klimaturi pirobebis mixedviT iyofa sam ZiriTad 
raionad: mTianeTis dasavleTi nawili Savi 
zRvispireTis samxreT nawilidan. masSi 
SenarCunebulia zRvispira klimatis ZiriTadi 
Taviseburebani. aq qedebis gavleniT meteoprocesebi 
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ufro gamwvavebulia, rac pirvel rigSi gamoixateba 
raionis tenianobis zrdaSi, gansakuTrebiT im qedebis 
ferdobebze, romlebic zRvisken eSvebian. raions 
ukavia mdinare aWariswyalis mTeli auzi da mcire 
mdinareebis saTaveebi. am raionisaTvis 
damaxasiaTebelia naleqTa raodenobis Semcireba 
zRvis donidan simaRlis zrdasTan erTad. raionis 
aRmosavleT sazRvars warmoadgens arsianis klimat-
gamyofi qedi (simaRle zRvis donidan 2500-3000m). 
raionis am sazRvarze naleqTa wliuri jami 50%-s 
aRwevs im jamuri raodenobidan, romelic 
zRvispireTzea. 

 mdinare aWariswyalis xeobis SedarebiT 
simSrale da naleqTa inversia zRvidan daSorebisas, 
tenis swrafi klebis da fionuri qarebis gavlenis 
Sedegia. raionis Sida nawilSi zRvisken daSvebul 
ferdobebze aris adgilebi, sadac jamuri naleqTa 
raodenoba 4000 mm-s aRwevs (ix.cxr.1.1). raionis 
ganapira dasavleTi nawili xasiaTdeba subtropikuli 
klimatiT (cxrilSi 1.1 is XIII zoniTaa warmodgenili) 
samxreT saqarTvelos mTianeTis dasavleTi nawili. 
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nax. 1.1. meteorologiuri sadgurebis ganlageba 
saqarTvelos teritoriaze [11] 
  

samxreT saqarTvelos mTianeTis meore raioni 
gamoirCeva gansakuTrebuli mdebareobiT. igi moicavs 
mesxeTisa da TrialeTis qedebis samxreT ferdobebs 
da warmoadgens gardamaval zonas mTianeTis zedmetad 
teniani zonidan mkveTrad kontinentalurSi.  

 mesame raioni xasiaTdeba zomieri 
kontinentaluri klimatiT, naleqebis siuxviT, mzis 
maRali radiaciiT da kidev mTeli rigi xelsayreli 
fizikur-klimaturi faqtorebiT. am raionSi 
mdebareobs mravali klimaturi, balneologiuri 
kurorti da warmodgenilia XIV zoniT- “mesxeTis da 
TrialeTis qedebis samxreT ferdobebi”.  
     samxreT saqarTvelos mTianeTis centraluri 
nawili gamoirCeva simSraliT da didi 
kontinentalurobiT. misi maRali qedebi eRobeba 
zRvidan SemoWril tenSemcvel haeris masebs. arsianis 
qedis gadalaxvisas haeris masebi iZenen fionur 
xasiaTs da xdeba maTi gamoSroba. meridianulad 
ganlagebuli samsaris da javaxeTis qedebi ki icaven 
raions, aRmosavleTidan wamosuli haeris 
nakadebisagan. naleqTa mcire raodenobis gamo raionSi 
TiTqmis ar arsebobs bunebrivi mcenareuli safari, 
rac ganapirobebs klimatis kontinentalurobis 
gaZlierebas. aq prevalirebs qvabulebi, maRalmTiani 
vakeebi, platoebi da reliefis sxva uaryofiTi 
formebi. raionis aseTi orografiuli struqtura aris 
misi simSralis da temperaturis ryevadobis ZiriTadi 
mizezi. raionisaTvis damaxasiaTebelia susti aeracia. 
maRalmTianeTi xasiaTdeba SedarebiT susti Tovlis 
safariT. regionis sakuTari hidrografiuli qseli 
sustadaa ganviTarebuli. aq mdebare didi da patara 
tbebi ZiriTadad miwisqveSa wylebiT ikvebebian. es XV 
zonaa – samxreT saqarTvelos mTianeTis samxreT 
nawili.  
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Tavi 2. saqarTvelos teritoriaze setyvian  
dReTa ricxvis sivrcul-droiTi ganawileba 

 
setyva saSiS stiqiur movlenaTa ricxvs 

miekuTvneba, igi modis ZiriTadad wvimis grova 
Rrublebidan sxvadasxva zomis da formis yinulis 
mkvrivi kristalebis saxiT. misi warmoqmna da mosvla 
ganpirobebulia, rogorc frontaluri, aseve 
adgilobrivi procesebiT. setyvis warmoqmna da mosvla 
xdeba dasavleTidan da aRmosavleTidan haeris masebis 
SemoWris da samxreT kavkasiis teritoriaze 
ganviTarebuli talRuri aRrevis dros. 

saqarTveloSi setyva xSiri movlenaa, 
gansakuTrebiT aRmosavleT saqarTveloSi, sadac 
yovelwliurad sasoflo _ sameurneo kulturebi 
sxvadasxva saxis dazianebebs ganicdian. setyvis didi 
teritoriuli gavrceleba da sasoflo _ sameurneo 
kulturebis dazianebis xarisxi damokidebulia misi 
gamomwvevi mizezebis intensivobaze da setyvis 
marcvlebis diametrze.  

dasavleT saqarTveloSi Savi zRvis gavleniT 
setyva SeiZleba movides wlis nebismier dros, magram 
aRmosavleT saqarTvelosagan gansxvavebiT naklebi 
intensivobiTa da sixSiriT xasiaTdeba. aseT 
gansxvavebas mecnierebi xsnian zRvis gavleniT da 
kargad ganviTarebuli tyis safariT, romlebic Tavis 
zedapirze amcireben atmosferuli procesebis 
intensivobas 

dasavleT saqarTveloSi v. gigineiSvilis [1] mier 
gamoyofilia setyvis procesebis tipebi: 1. zRvis tipi, 
setyva SeiZleba movides wlis nebismier dros, maT 
miekuTvneba ara marto sanapiro zoli, aramed zRvidan 
dacilebuli raionebic (lanCxuTi, walenjixa, 
samtredia, quTaisi, gagris qedi, saqara, muxuri, 
nabeRlavi da sxva); 2. setyvis kontinenturi tipi, igi 
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modis mxolod gazafxulze, zafxulSi da 
Semodgomaze, aseTia: baxmaro, lebarde da sxva;     3. 
maRalmTiani tipi, setyva modis mxolod zafxulSi da 
iSviaTad Semodgomaze. 

saqarTveloSi Catarebuli stacionaruli 
dakvirvebebi da eqspediciuri monacemebi mowmoben, rom 
setyvis calkeuli marcvlebis zoma SeiZleba 3-4 sm da 
meti diametris iyos. setyva zogjer miwis zedapirs 
ramodenime santimetriT faravs da mTlianad 
anadgurebs sasoflo _ sameurneo kulturebs, 
mosavals, agreTve gavlenas axdens momavali wlis 
mosavlianobazec, xexilis varjis dazianebis gamo. 
   setyvianobis da elWeqianobis sivrcul-droiTi 
ganawilebis da maTi maxasiaTebeli parametrebis  
SesaZlo variaciebis gamosakvlevad gamoyenebulia 
fizikur-statistikuri meTodi [3]. am meTodis 
gamoyenebisas ganixileba dakvirvebaTa grZeli rigebi, 
rac ama Tu im klimaturi parametris droiTi da 
sivrculi variaciebis gamovlenis SesaZleblobas 
iZleva. 
     im mizniT, rom dagvekavSirebina sdr-s da edr-is 
ganawileba sxvadasxva klimatur parametrebTan, 
meteosadgurebi davajgufeT klimaturi zonebis 
mixedviT [4]. Semdeg gamovTvaleT sdr-is da edr-is 
Semdegi statistikuri maxasiaTeblebi: maqsimaluri, 
minimaluri da saSualo mniSvnelobebi, standartuli 
gadaxrebi, edr-s modaluri mniSvneloba, asimetria, 
eqscesi da variaciis koeficientebi. miRebuli 
Sedegebi warmodgenilia Sesabamis cxrilebSi. 
dadginda aseve Zlieri setyvis (d >5 mm) ganawileba 
klimaturi zonebis mixedviT drois ganxiluli 
periodis ganmavlobaSi. 
     statistikuri uzrunvelyofa sdr-isa da edr-
isaTvis Semowmda maTi maRali korelaciuri kavSiriT 
standartul gadaxrasTan [5,6] aRmoCnda, rom sdr-
saTvis da edr-isaTvis saqarTvelos pirobebisaTvis 
dakvirvebis minimalurad misaRebi periodi aris  10-
15weli.  
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2.1 setyvian dReTa ricxvis statistikuri 

maxasiaTeblebi 
 

setyvisgan ekonomikaze miyenebuli zarali 
yovelwliurad didia, amitom mis ganmeorebis da 
teritoriuli gavrcelebis kanonzomierebaTa 
Seswavlas didi praqtikuli da mecnieruli 
mniSvneloba aqvs.  

     saqarTvelos teritoriaze setyviani 
procesebis sivrcul-droiTi ganawilebis dasadgenad 
Segrovilia da sistematizirebulia setyvian dReTa 
wliuri ricxvis 1960-2006 ww-is, 84 meteosadguris 
monacemebi. Semdeg gamoTvlil iqna setyvian dReTa 
ricxvis (sdr) ZiriTadi statistikuri maxasiaTeblebi 
– dakvirvebis periodi, SemTxvevaTa ricxvi am 
periodis ganmavlobaSi, maqsimaluri, minimaluri da 
saSualo mniSvnelobebi, standartuli gadaxrebi da 
variaciis koeficientebi. sadgurebi dajgufda 
klimaturi zonebis mixedviT [3], rac iZleva 
SesaZleblobas gavaanalizoT setyvian dReTa 
sivrculi ganawileba Sesabamisi regionis klimaturi 
pirobebis gaTvaliswinebiT. setyvian dReTa wliuri 
msvleloba Savi zRvis sanapiro raionebSi xasiaTdeba 
ori maqsimumiT, erTi aRiniSneba oqtomberSi da meore 
_ ianvarSi. (cxr.1.1.) amas xsnian zafxulSi Rrublebis 
didi adiabaturi wylianobiT, romelic ganapirobebs 
kondensaciis maRal temperaturas da higroskopuli 
nawilakebis mniSvnelovnad did ricxvs. setyvian 
dReTa minimumi noember _ dekemberSia, rac aixsneba 
cirkulaciuri procesebiT 

saqarTveloSi wvrili intensiuri setyva xSiria 
(70%) da mniSvnelovan zarals ayenebs soflis 
meurneobas; msxvili setyva 10-15 mm.  da 30-40 mm. meti 
diametris miuxedavad naklebi ganmeorebisa, gamoirCeva 
didi gamanadgurebeli SedegebiT. mas SeuZlia 
mTlianad gaanadguros naTesebi, mosavali, gaxvritos 
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Tunuqis saxuravi, daamsxvrios Siferisa da kramitis 
saxuravebi, Caamsxvrios minebi, daazianos manqanebis 
korpusebi, daxocos saqoneli da frinvelebi, roca 
setyvis calkeuli marcvlebis wona 100-200 g. da metia 
SeiZleba adamianis daRupvis mizezic gaxdes.  msxvili 
intensiuri setyva zafxulobiT icis da 
damokidebulia dedamiwis zedapiris Zlier gaTbobaze 
da konveqciis siZliereze, atmosferos sinotiveze da 
aramdgradobaze.  
    I  da  II zona, moicavs Savi zRvispireTis samxreT da 
Crdilo sanapiro raionebs. am zonebSi moxvda 
Sesabamisad 4 da 3 meteosadguri. maTi simaRleebi 4-
dan 50-metramdea zRvis donidan. yvelaze dabali 
foTia, maRali ki gudauTa. dakvirvebis periodi 
saSualod 11-17 wels Seicavs. setyvis mosvlis 
SemTxvevaTa ricxvi am periodis ganmavlobaSi 
saSualod 22-dan 36-mde SemTxvevas Seicavs. 
maqsimaluri sdr I zonaSi saSualod Seadgens 4 
(umciresi 2 – qobuleTi da Caqvi – 6). Caqvi [5] 
Tanaxmad, setyva-elWequri procesebis e.w. adgilobriv 
keras warmoadgens. sdr-s minimaluri mniSvneloba 
TiTqmis yvela ganxilul sadgurze 1-is tolia. sdr-is 
saSualo mniSvnelobebi 1,4 – 2,2 intervalSia 
moqceuli. standartuli gadaxra 0,9 da variaciis 
koeficienti 45%-s Seadgens. sam sadgurze ganawileba 
miaxlovbulia normalurTan da aqvs e.w. brtyel 
mrudiani saxe. Caqvis monacemTa rigi ufro 
asimetriulia da ganawilebas aqvs ufro maxvili 
mrudi, rac Seexeba meore klimatur zonas – Savi 
zRvispireTis Crdilo nawils, aq mxolod sami 
sadguris monacemia, magram statistikurad 
mniSvnelovania mxolod erTi sadguris monacemi. es 
aris Torsa, magram gagra da gudauTa mainc Sevida 
cxrilis analizSi imitom, rom am sadgurze 
dafiqsirebulia sakmaod didi zomis d= 20 mm setyva.  
dakvirvebis periodi Seadgens 17 wels. SemTxvevaTa 
ricxvi 36, sdr-s maqsimumi 7 tolia, saSualo – 2, 
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gadaxra sakmaod didia -1,7. monacemTa rigi 
araerTgvarovania, asimetriulia, maxvilmrudiani, 
normalurTan arc ise miaxloebulia. orive  zonis 
klimats aqvs notio subtropikuli profili.   
     III klimaturi zona TiTqmis 11 000 km2 farTs 

moicavs.Ees dasavleT saqarTvelos Sida dablobi 
nawilia Tavisi mTiswineTebiT. am zonaSi 9 
meteosadguris sdr-s monacemebia ganxiluli. am 
sadgurebis simaRle zRvis donidan icvleba 20 m-dan 
170 m-mde. dakvirvebis periodi saSualod 10-15 wels 
Seadgens. SemTxvevaTa ricxvi saSualod 22-ia, magram 
zugdidis, senakis sadgurebze TiTqmis 90-s aRwevs. 
danarCen sadgurebze sdr ar aRemateba 16. sdr-is 
maqsimaluri mniSvneloba (7, 8, 12) daikvirveba 
zugdidSi da senakSi. danarCen sadgurebze es 
mniSvneloba ar aRemateba 3-s. saSualod zonaSi 
maqsimumi 4 dRes aRwevs. sdr-s saSualo mniSvneloba 1 
– 3,3 intervalSia moqceuli. yvela es Sedegebi 
moyvanilia cxrilSi 2.1. 
 
cxrili 2.1 (a,b,g,d) saqarTvelos teritoriaze setyvis 
wliuri dReTa ricxvis 1960-2006 wlebis statistikuri 
parametrebi. (H – simaRle zRvis donidan, T – 
dakvirvebis periodi,  N – SemTxvevaTa ricxvi, 
maqsimaluri (max), saSualo (  ) mniSvnelobebi,  σ – 
standartuli gadaxra, As – asimetria, Ex – eqscesi, Cv – 
variaciis koeficienti) 
a) 
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klim
zona 

meteo 
sadguri  

H (m) 
N max    σ As Ex 

Cv(%

) 

1 2 3 5 6 7 8 9 10 11 

I 

1. foTi 4 12 3 2 0.9 0 -1.9 45 
2. 
qobuleTi 

5 
11 

2 1.4 0.5 
0.6 -2.2 

38 

3. baTumi 10 31 4 2.2 1.0 0.3 -1.3 51 
4. Caqvi 30 32 5 1.8 1.2 1.6 1.8 68 

II 
1. gagra 7 2 1 1 - - - - 
2. Torsa 10 36 7 2.1 1.8 1.7 2.2 85 
3. gudauTa 50 1 1 1 - - - - 

III 

1. lanCxuTi 20 16 7 1.7 1.2 2.9 8.3 117 
2. senaki 40 53 12 3.3 3.0 1.9 3.7 91 
3. vani 46 2 1 1 - - - - 
4. quTaisi 114 14 2 1.1 0.3 3.6 13 26 
5. zugdidi 117 88 8 2.9 1.69 1.2 2.3 54 
6. 
wyaltubo 

121 
1 

1 1 - 
- - 

- 

7. anaseuli 158 11 3 1.2 0.6 3 9 55 
8. martvili 170 5 1 1 - - - - 
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b) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

IV 

1. saqara 148 7 3 1.8 0.9 0.9 -1.3 54 
2. dimi 200 3 1 1.5 - - - - 
3. saCxere 415 18 3 1.4 0.6 1.6 1.8 47 
4. tyibuli 593 16 2 1.3 0.5 0.8 -1.7 37 
5. wifa 673 14 2 1.1 0.3 3.6 13 26 
6. sairme 910 18 3 1.5 0.7 1.1 0.4 45 

V 

1. Tbilisi 403 59 4 2.1 1.4 1.7 3.8 68 
2. marneuli 432 16 3 1.6 0.8 1 -0.7 53 
3. Tbilisi 
aerop. 

490 
13 

5 2.4 1.2 
1.8 3.9 

68 

4. bolnisi 534 80 13 2.4 2.3 3.5 15 96 
5. samgori 549 31 4 1.6 0.7 1.6 4.1 47 
6. muxrani 550 29 4 1.5 0.9 2.2 4.2 65 
7. gori 588 63 4 2.1 1.1 0.6 -0.8 52 
8. sadaxlo 650 8 2 2 0 - - - 
9. xaSuri 690 26 3 1.4 0.6 1.7 1.7 47 
10. axalgori 760 25 4 1.6 0.8 1.7 2.7 57 
11. znauri 790 1 1 1 - - - - 
12. sagarejo 802 54 6 2.4 1.5 1 0.4 64 
13. cxinvali 862 24 5 2.4 1.2 0.7 0.6 53 
14. duSeTi 922 53 4 2.1 0.9 1.1 0.2 47 
15. TianeTi 1099 85 8 2.8 1.7 1.7 1.4 62 
16. 
mTasabueTi 

1242 
41 

5 2.3 1.0 
0.7 0.8 

47 
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g) 
 

 
 
 
 
 
 
 
 

VI 

1. alazani 290 6 2 1.2 0.4 2.2 5 36 
2. wnori 294 12 2 1.1 0.3 3.3 11 28 
3. gurjaani 410 84 5 2.2 1.1 0.7 -0.2 49 
4. 
lagodexi 

435 
18 

3 1.4 0.7 
1.8 1.6 

56 

5. yvareli 443 48 4 2.0 0.8 0.5 -0.2 42 
6. leCura 543 5 2 1.3 0.5 2 4 40 
7. sabue 560 12 4 2.4 1.3 -0.2 7 56 
8. axmeta 567 47 4 2.1 1.1 0.4 -1.3 52 
9. Telavi 668 60 8 2.4 1.7 1.8 3.7 71 
10. siRnaRi 795 20 4 2.9 0.6 -0.8 0.3 37 

VII 

1. 
gardabani 

300 
31 

3 1.6 0.7 
0.8 -0.7 

47 

2. Siraqi 555 49 4 2.1 1.0 0.6 -0.5 47 
3. udabno 750 18 5 1.7 1.1 2.5 7 75 
4.dedofli
swyaro 

800 
81 

5 2.0 1.1 
1 0.4 

53 

IX 

1. alpana 366 6 3 1.5 0.4 0.9 -1.8 94 
2. cageri 474 21 5 1.6 1.2 2.3 5.4 74 
3. 
ambrolaur
i 

544 
21 

5 1.6 1.2 
2.1 3.7 

78 

4. lentexi 760 17 11 2.4 3.8 2.7 7 155 
5. oni 788 23 3 1.4 0.6 1.6 1.9 45 
6. Sovi 1507 50 7 3.0 2.1 0.7 -0.8 70 
7. lebarde 1610 42 8 2.8 2.1 1.3 1 77 
8. mamisonis 
uR. 

2854 
103 

11 4.7 3.1 
0.7 -0.5 

67 
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d) 
 

 
 
 
 
 
 

X 1. fasanauri 1070 43 6 1.6 1.4 1.3 1.4 92 

XI 
1. barisaxo 1325 52 6 2.4 1.6 1.2 0.6 69 
2. gudauri 2194 64 15 5.3 4.7 1.2 0.2 88 
3. jvris uR.  2395 12 5 3.0 1.6 1.6 0 54 

XII 
1.stefanwmin
da 

1744 
17 

3 1.6 0.7 
0.9 0.1 

44 

2. omalo 1880 36 3 1.7 0.8 0.6 -1.3 36 

XIII 

1. qeda 256 3 1 1 0 - - - 
2. xulo 923 43 4 1.7 1.1 1.3 0.4 62 
3. baxmaro 1926 98 9 3.3 2.1 1.4 2 65 
4. goderZis 
uR. 

2025 
129 

18 5.2 3.9 
1.5 3.5 

76 

XIV 

1. borjomi 789 74 6 2.3 1.3 1 0.5 59 
2.TeTri-
wyaro 

1140 
101 

11 3.6 2.4 
1.3 1.9 

67 

3. adigeni 1185 15 3 1.3 0.6 2.6 6.3 50 
4. manglisi 1194 129 14 4.3 3.0 1.3 2.1 70 
5. dmanisi 1256 105 12 3.8 3.1 2.9 11 85 
6. abasTumani 1265 76 14 3.0 2.7 2.6 8.7 98 
7. bakuriani 1665 120 10 4.3 2.5 0.6 -0.7 60 
8. zekaris 
uR. 

2180 
149 

23 6.8 0.4 
1.4 2.6 

79 

9. cxra-
wyaro 

2466 
107 

12 4.7 2.7 
1.1 0.8 

59 

XV 

1. axalcixe 982 47 7 2.4 1.7 1.5 1.7 72 
2. aspinZa 1098 42 6 2.3 1.5 1 0.6 62 
3. walka 1457 99 10 3.0 2.2 1.2 1.5 75 
4. 
axalqalaqi 

1716 
70 

6 2.6 1.5 
0.8 -0.4 

57 

5. faravani 2100 121 13 5.8 4.1 0.6 -1.1 71 
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didi saSualoebi axasiaTebs aseve lanCxuTs, zugdids 
da senaks. mTlianad zonisaTvis sdr saSualo 
mniSvnelobaa 1,6 da standartuli gadaxra 0,6. 
monacemTa rigebi, ZiriTadad asimetriulia. kerZod, 
zugdidis rigs gaaCnia marcxena asimetria, senakisas – 
marjvena. eqscesebs aqvs sakmaod didi mniSvnelobebi. 
rigebs gaaCnia sakmaod didi variaciis koeficientebi. 
klimatis profili – notio subtropikulia dadebiTi 
temperaturuli balansiT. 
    IV klimaturi zona moicavs 3700 km2 farTobs. es 
aris e.w. imereTis masivi  Tavis mTiswineTebiT. am 
raionSi 6 meteorologiuri sadguris sdr-is monacemi 
arsebobs. maTi simaRleebi zRvis donidan 150-200 m-ian 
intervalSia, saqaridan sairmemde. dakvirvebis 
periodebi saSualod 11 wels Seicavs. SemTxvevaTa 
ricxvi saSualod sul 13-s utoldeba, maqsimaluri ki 
18 saCxereSi da sairmeSia. sdr-is maqsimumi 2-3 dRea 
(saCxere, sairme). saSualo mniSvnelobebi ar aRemateba 
1,8 standartuli gadaxriT 0,9. ganawilebebi ZiriTadad 
zomierad asimetriulia da miaxloebulia 
normalurTan wifas gamoklebiT, romlis monacemTa 
rigis ganmeoradobis ganawileba xasiaTdeba 
asimetriis da eqscesis  sakmaod didi mniSvnelobebiT. 
variaciis koeficienti saSualod 42%-ia.  

raioni xasiaTdeba naleqebis inversiiT da 
zRvis gavlenis SesustebiT. III zonasTan SedarebiT 
naleqebis raodenoba mcirea. aRsaniSnavia, rom sdr 
zRvispireTidan aRmosavleTisken mcirdeba 2-dan 1,4-
mde 
     V klimaturi zona  - zemo da qvemo qarTlis vake-
dablobia. mas ukavia 7000 km2 farTobi. gamoyenebulia 
16 meteosadguris monacemi. sadgurebis simaRle 400-
dan 1200 m-mdea. dakvirvebis periodi umetes sadgurze 
10welze metia da saSualod 18 wels Seadgens. 
SemTxvevaTa ricxvi umetes sadgurze 20-ze metia, 
maqsimaluri – 85 (TianeTi). sdr-is maqsimumi icvleba 
2-dan 13-mde, umetes sadgurze 3-ze metia. bolnisSi 13 
setyviani dRe fiqsirdeba. saSualod maqsimumi aRwevs 
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5. sdr-s saSualo mniSvnelobebi 1,4 – 2,8 intervalSia. 
saSualod mTlian zonaSi 1 sadgurze weliwadSi 2 
setyviani dRe modis, standartuli gadaxriT 1,2. 
ganawileba saSualod zomierad asimetriulia da 
metnaklebad miaxloebulia normalurTan. variaciis 
koeficienti saSualod 50%-ia. raioni klimatis 
kompleqsuri maCvenebleblebiT warmoadgens mSral 
subtropikebs. 
     VI klimaturi zona – alaznis veli Tavisi 
mTiswineTebiT. Sida kaxeTis regionis farTia 4200 km2, 
10 meteosadguris monacemebia ganxiluli. simaRleebi 
zRvis donidan 300 – 800 intervalSia. dakvirvebis 
periodi 5-dan 38 wlamdea. maqsimaluri periodi 
gurjaanSi 20 wels aRemateba. Telavis, axmetis, 
yvarlis dakvirvebis periodebi saSualod zonisTvis 
16 welia. SemTxvevaTa ricxvi 5-dan 84-mdea, oTx 
sadgurze ki 20-ze naklebia, danarCenze ki  20-ze meti. 
saSualod sadgurze 31 SemTxvevaa. sdr-s maqsimaluri 
mniSvneloba icvleba 2-dan 8-mde (lexura, wnori, 
alazani -2; Telavi -8), danarCenSi 3-ze metia. saSualo 
mniSvnelobebi icvleba 1,1-dan 2,9-mde. eqvs sadgurze 
fiqsirdeba 2-ze meti setyviani dRe. standartuli 
gadaxra saSualod 0,8-s utoldeba. niSnadi monacemTa 
rigebi (dakvirvebis periodi 10w.-ze meti) zomierad 
asimetriulia. 5 sadguris rigebis ganawileba 
metnaklebad miiswrafvis normalurisken. variaciis 
koeficienti 28-71 intervalSia moqceuli, saSualod 
47%-ia. regioni xasiaTdeba sakmaod maRali wliuri 
temperaturiT (130), klimatis profilia – mSrali 
subtropikebi. 
     VII klimatur zonas – ioris zegani mimdebare 
stepebiT, ukavia 5600 km2, sdr-s monacemebi 4 
meteosadguridan aris aRebuli. maTi simaRle zRvis 
donidan 300-800m intervalSia. dakvirvebis periodi 11-
dan 41-mdea (saSualod 24 welia). SemTxvevaTa ricxvi 
fiqsirdeba 18-dan 81-mde (minimaluri udabnoSi, 
maqsimaluri dedofliswyaroSi). saSualod erT 
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sadgurze dayvanisas  N = 45. sdr-s maqsimaluri 
mniSvneloba 3-5 dRea, saSualo erT sadgurze TiTqmis 
2, standartuli gadaxriT 0,9. monacemTa ganawileba 
sam sadgurze zomierad asimetriulia da 
miaxloebulia normalurTan. mxolod udabnos 
sadgurze asimetriac da eqscesic sakmaod didia. 
variaciis koeficientebi sam sadgurze 50% 
farglebSia. raioni sakmaod mSrali klimatiT 
xasiaTdeba da misi profili – mSrali subtropikebia 
tenianobis mkveTrad gamosaxuli deficitiT.  
     IX klimatur zonas – dasavleT kavkasionis Sida 
nawils, ukavia TiTqmis 10 000km2 farTobi da masSi 8 
meteosadguris monacemebia ganxiluli. sadgurebis 
simaRle icvlebazRvis donidan 400 m-dan TiTqmis 3000 
m-mde (mamisonis uR.). sadgurebis saSualo Seadgens 
simaRle 1200m, dakvirvebis periodi icvleba 4-dan 22 
wlamde. eqvs sadgurze periodi 15 wels aRemateba. 
SemTxvevaTa ricxvi 6 – 103 intervalSia, aqac eqvs 
sadgurze N metia  20-ze, saSualod erT sadgurze 
modis 35 SemTxveva setyviT. sdr-s maqsimaluri 
mniSvnelobebi 3-11 –is intervalSia. eqvs sadgurze  
max metia an utoldeba 5-s. 11 setyviani dRe 
dafiqsirebulia mamisonis uReltexilze. saSualo 
mniSvnelobebi 1,4 – 4,7 farglebSia. erT sadgurze 
saSualod 3 setyviani dRe modis. standartuli 
gadaxraa 1,6. monacemTa rigebis ganawilebebi, 
ZiriTadad zomierad asimetriulia. oTxi sadguris 
monacemTa ganawileba uaxlovdeba normalurs, 
danarCenebis eqscesis koeficientebi 7 aRwevs. 
variaciis koeficientebi sakmaod didia, rac 
mianiSnebs monacemTa rigebis araerTgvarovnebaze. 
regioni xasiaTdeba sakmaod dabali wliuri 
temperaturebiT. klimatis profili – mTiani, zomieri 
tenianobiT.  
     X klimatur zonas – dasavleT kavkasionis 
mTiswineTi da SuamTianeTi ukavia TiTqmis 4500 km2. aq 
sul erTi sadguris sdr-s monacemia xelmisawvdomi – 
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fasanauris, romlis simaRle 1070m-ia zRvis donidan. 
dakvirvebis periodi 28 wels moicavs, SemTxvevaTa 
ricxvi 43. sdr-s maqsimaluri da saSualo 
mniSvnelobebi Sesabamisad aris 6 da 2,4, standartuli 
gadaxra 1,4. monacemTa rigi asimetriulia, eqscesi 1,4. 
ganawileba metnaklebad miaxloebulia nirmalurTan. 
variaciis koeficientic  migviTiTebs monacemTa rigis 
araerTgvarovnebaze. klimati xasiaTdeba dabali 
wliuri temperaturiT. misi profili saSualomTiania, 
zomieri tenianobiT. 
     XI  klimatur zonas – aRmosavleT kavkasionis 
maRalmTianeTs SedarebiT mcire farTi ukavia – 2200 
km2. ganvixilavT 3 meteosadguris sdr-s monacemebs.  
maTi simaRle zRvis donidan 1000-dan 2000 m-dea. 
dakvirvebis periodi 10-dan 20 wlamde. SemTxvevaTa 
ricxvi saSualod Seadgens 43 sdr-s, maqsimaluri 
mniSvneloba 5 da 15 intervalSia. 15 fiqsirdeba 
gudaurSi. saSualo mniSvnelobebi 2,4 – 5,3 
internalSia anu erT sadgurze modis 3,6 (TiTqmis 4 
setyviani dRe). standartuli gadaxra saSualod 2,6 
Seadgens. ganawileba zomierad asimetriulia da 
miaxloebulia normalurTan. am regionSi tenianoba, 
SedarebiT kavkasionis wina ganxilul nawilebTan, 
matulobs. klimati mTiani da notioa. 
     XII klimatur zonas – kavkasionis Crdilo 
ferdobebs, ukavia 2500km2 farTi. Cvens xelT 2 
meteosadguris monacemebia. maTi simaRle zRvis 
donidan 1800-1900m- mdea. dakvirvebis periodi 11-dan 20 
wlamde. SemTxvevaTa ricxvi saSualod 30-mde. sdr-s 
maqsimaluri mniSvneloba 3-s aRwevs orive sadgurze. 
saSualo mniSvneloba ki 1,7 standartuli gadaxriT 
0,7. ganawileba zomierad asimetriulia orive 
sadguris monacemTa rigiT. eqscesis mniSvnelobis 
mixedviT igi zogadad miiswrafis normalurisaken. 
variaciis koeficienti ar aRemateba 40%. am zonas 
axasiaTebs mTiani da nakleb teniani klimati.  
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     XIII klimatur zonas – samxreT saqarTvelos 
mTianeTis dasavleT nawils ukavia 2600 km2. aq mdebare 
4 meteosadguris monacemebia ganxiluli. maTi 
simaRleebi zRvis donidan 300-2000 m-is intervalSia. 
dakvirvebis periodi saSualod 11 wels Seadgens da 
SemTxvevaTa ricxvi TiTqmis 70-s. sdr-s maqsimaluri 4 
da 18 intervalSia. aRsaniSnavia, rom sdr-is 
maqsimumebi 8 da 18 dafiqsirebulia baxmaroSi da 
goderZis uReltexilze. saSualo mniSvnelobaa 3,4 
standartuli gadaxriT 2,9. ganawileba asimetriulia, 
eqscesis koeficienti icvleba 0,4-dan 3,5-mde. variaciis 
koeficientis sakmaod didi mniSvneloba (70%) 
migviTiTebs monacemTa rigebis araerTgvarovnebaze. 
raioni xasiaTdeba klimatis didi kontinentalurobiT, 
misi profili mTiani da mSralia.  
     XIV klimaturi zona – mesxeTis da TrialeTis 
qedebis samxreTi ferdobebi moicavs 5500km2.. 
ganixileba 9 meteosadguris sdr-is monacemebi. maTi 
simaRleebi zRvis donidan 800–2500m intervalSia. 
dakvirvebis periodi saSualod Seadgens 26 wels. 
SemTxvevaTa ricxvi saSualod 97-ia da eqvs sadgurze 
igi 100-ze metia. TiTqmis 150 SemTxveva dakvirvebulia 
zekaris  uReltexilze. sdr-s maqsimaluri 
mniSvneloba 3-23 intervalSia. 3 – adigenSi, 23 – 
zekarze. eqvs sadgurze sdr-is max>10. maqsimaluri 
mniSvnelobis saSualo erT sadgurze udris 12. 
aRsaniSnavia, rom am regionSi sdr-s minimaluri 
mniSvneloba erTze metia (1,1). saSualo wliuri 
mniSvnelobis cvlilebis intervalia 1,3 – 6,8 , 
dayvanili erT sadgurze – 3,8 standartuli gadaxriT 
2,1. ganawilebis funqcia asimetriulia monacemTa 
umetes rigSi. eqscesis mniSvneloba 0,5 – 11 
intervalSia. variaciis koeficienti sakmaod didia – 
70, rac monacemTa araerTgvarovnebaze migviTiTebs. 
regionSi kargad aris gamosaxuli klimatis 
vertikaluri zonaloba. klimatis profili mTiani, 
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zomieri tenianobiT, grili zamTriT da zomierad 
Tbili zafxuliT. 
     XV klimatur zonas – samxreT saqarTvelos 
mTianeTis samxreT nawils, ukavia TiTqmis 6000 km2. 5 
meteosadguria warmodgenili gamokvlevaSi, maTi 
simaRleebi zRvis donidan TiTqmis 1000 m-dan 2100 m-
mdea. dakvirvebis periodi moicavs 18 – 34 wlis 
intervals (saSualod 24 weli). SemTxvevaTa ricxvi 
saSualod 76 (minimaluri 42 aspinZaSia, maqsimaluri 
121 faravanze). sdr-s maqsimaluri mniSvneloba 6-dan 
13-mde fiqsirdeba (13 – faravanze), saSualod erT 

sadgurze misi 8max  . sdr-s saSualo mniSvnelobebi 
2,3 – 5,8 intervalSia. saSualod erT sadgurze 3,2 
setyviani dRea weliwadSi, standartuli gadaxriT 2,2. 
ganawileba zomierad asimetriulia, eqscesis 
mniSvneloba metnaklebad mcirea da ganawilebis 
funqcia axloa normalurTan. regionis klimatis 
profili mTiania, mSrali, mkveTrad kontinentaluri. 
setyvian dReTa ricxvis garda vixilavT setyvis iseT 
maxasiaTeblebs, rogoric aris setyvis marcvlis zoma. 
cxrilSi mocemulia setyvis zomebis ganawileba 
klimaturi zonebis mixedviT. 
 
cxrili 2.2. setyvis zomebis ganawileba klimaturi 
zonebis mixedviT (mricxvelSi – SemTxvevaTa ricxvi, 
mniSvnelSi – procentuli mniSvneloba, N – 
SemTxvevaTa ricxvi) 

 

klimaturi 
zona 

dakvirvebis 
periodi (w) 

setyvis diametri (mm) 

5-10 10-20 20-30 >30 N 

II 1979 - 2/100 - - 2 

III 1977-1982 - 6/67 3/33 - 9 

IV 1974-1987 - 5/70 1/15 1/15 7 

V 1972-1989 8/26 15/49 5/6 3/9 31 
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VI 1972-1988 5/21 12/50 7/29 - 24 

VII 1972-1988 - 5/100 - - 5 

IX 1972-1987 - 6/100 - - 6 

XII 1979 - 1/100 - - 1 

XIII 1966-1990 - 3/75 - 1/25 4 

XIV 1966-1991 5/10 31/61 15/29 - 51 

XV 1973-1989 - 5/71 2/29 - 7 

saSualo 18/12 91/62 33/22 5/4 147 

 
 
 
 cxrilidan Cans, rom ZiriTadad Zlieri setyva 1972-
1989 ww periodSia dafiqsirebuli. SemTxvevaTa ricxvi 
TiTqmis 150-s aRwevs. yvelaze meti Zlieri setyvis 
SemTxveva daikvirveboda V da VI klimatur zonebSi, 
kerZod aRmosavleT saqarTvelos (73%) regionebSi – 
zemo da qvemo qarTlis vake -dablobebze, kaxeTSi, 
TrialeTis da mesxeTis qedebis samxreTi ferdobebze. 
aRsaniSnavia, rom am zonebSi dakvirvebis periodis 
ganmavlobaSi dafiqsirebulia yvela gradaciis setyva 
(5 – 35 mm). yvelaze xSiri setyvis zomebi 10-20 mm 
farglebSia (TiTqmis 62%). 20-dan 30 mm-mde setyva 
fiqsirdeba SemTxvevebis 20%-ze. SedarebiT iSviaTia 
setyva, romlis zomebia 5-10 mm (12%) da 30 mm-ze meti 
(4%). 
    Zlieri setyva, rogorc wesi, dakavSirebulia 
superujredian RrublebTan, radganac maTSi arsebul 
mZlavr aRmaval denebs SeuZliaT didi xnis 
ganmavlobaSi haerSi Setivtivebul mdgomareobaSi 
gaaCeros setyvis zrdadi marcvali. saqarTvelos 
teritoriaze arsebobs   punqtebi da mikroraionebi, 
sadac setyvis movlenebi gansakuTrebiT xSirad 
viTardeba da ZiriTadad maTgan iwyeba setyviani 
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procesebis gavrceleba (traeqtoriebi) da maT setyvis 
kerebi ewodeba. esenia – bakuriani, abasTumani, 
gudauri, civgombori da saTibe, saidanac setyvis 
procesebi vrceldeba gomboris qedis gaswvriv da 
Semdeg gadadis alaznis da ioris xeobebSi. 
    setyviT miyenebuli zaralis masStabebi 
damokidebulia setyvis marcvlis zomaze, 
intensivobasa da xangrZlivobaze. mniSvnelovnad 
azaralebs sasoflo-sameurneo kulturebs wvrili 
intensiuri setyva. gansakuTrebiT saSiSia setyva 
diametriT 10-15 mm. ufro didi zomis setyva (30-40 mm) 
anadgurebs naTesebs mTlianad, azianebs saxlebis 
saxuravebs, klavs pirutyvs da Sinaur frinvels.   

setyvis ganmeoreba adgilis simaRlis mixedviT 
matulobs. ase magaliTad baxmaroSi 1926 m simaRleze 
ganmeoreba aris 4.0 dRe weliwadSi, mamisonis uR. 2854 
m _ aris 6.5 dRe, dablob raionebSi ganmeoreba 
mcirdeba, romelic 0.2-2.0 dRemde meryeobs, iSviaTad 
4.2 dRemde (ambrolauri 545 m). setyvis ganmeorebis 
aseTi sivrciTi uTanabroba gamowveulia reliefis 
gavleniT. 

setyvis ganmeoreba sanapiro raionidan 1.1 dRidan 
daWaobebuli masivebisaken mkveTrad mcirdeba 0.2-0.4 
dRemde weliwadSi (sufsa 0.4, xeTa 0.4). amas imiT 
xsnian, rom daWaobebuli masivebi ar stimulireben 
konveqciur procesebs [3,4]. kolxeTis dablobis 
danarCen nawilSi lixis qedamde setyvis ganmeoreba 
matulobs. daWaobebuli masivebis paralelurad  
setyvis ganmeoreba matulobs. usetyvo raions 
warmoadgens md. Zirulas xeoba, aq igi SeiZleba 3-4 da 
met aTwleulSi ar movides, rac aixsneba xeobis 
sivrculi orientaciiTa da misi SemosazRvrulobiT. 
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2.2 Zlieri setyva aRmosavleT da dasavleT 
saqarTveloSi 

 
setyvian dReTa wliuri msvleloba Savi zRvis 

sanapiro raionebSi xasiaTdeba ori maqsimumiT, erTi 
aRiniSneba oqtomberSi da meore _ ianvarSi. (cxr.1.1.) 
amas xsnian zafxulSi Rrublebis didi adiabaturi 
wylianobiT, romelic ganapirobebs kondensaciis 
maRal temperaturas da higroskopuli nawilakebis 
mniSvnelovnad did ricxvs. setyvian dReTa minimumi 
noember _ dekemberSia, rac aixsneba cirkulaciuri 
procesebiT [5,6,7] 

dasavleT saqarTveloSi setyvian  dReTa ricxvis 
wliuri msvleloba 1961-2006 w. periodSi mocemulia 
nax. 2.1  

 

            

 
 

nax. 2.1. dasavleT saqarTveloSi setyvian dReTa 
saSualo ricxvis 

wliuri msvleloba 
 

am naxazis analizidan irkveva, rom setyvian 
dReTa ricxvs axasiaTebs mkveTrad gamoxatuli 

0
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sezonuroba, xSiria wlis Tbil (april _ oqtomberi) 
periodSi, didi sixSiriT gamoirCeva mais _ ivnisi, 
minimaluri _         dekember _ marti.  

 
cxrili 2.3 dasavleT saqarTveloSi setyvian dReTa 
saSualo ricxvis simaRleze damokidebuleba 1950-2006 
w. monacemebiT 

 
simaRle 
z.d. m 

 
I 

 
II 

 
III 

 
IV 

 
V 

 
VI 

 
VI
I 

 
VIII 

 
IX 

 
X 

 
XI 

 
XI
I 

 
sa
S.  
w. 

0-200 3.3 3.3 3.9 1.9 1.5 1.9 1.2 1.2 1.6 2.9 3.2 2.5 2.3 

200-400 1.1 1.1 1.2 1.5 2.4 2.4 1.0 0.9 1.1 2.0 1.4 1.1 1.4 

400-1000 0.4 0.4 0.9 2.5 4.9 5.5 1.7 2.2 1.6 1.5 0.6 0.6 3.3 

1000-2000 0.2 0.2 0.3 3.2 7.0 7.2 3.2 3.0 2.8 1.8 1.3 0.2 2.5 

 
setyvian dReTa ricxvis analizma gamoavlina, rom 

igi mcirdeba dablobidan 400 m simaRlemde, matulobs 
saSualo mTian sartyelSi 2.5 dRiT, xolo maRalmTian 
sartyelSi mkveTrad mcirdeba 1.1 dRiT, gradienti 
saSualod 1.1 dRea weliwadSi (cxr 1.1.). 200 m 
simaRlemde setyvis sezonuri maqsimumi aris oqtomber 
_ martSi, 200-400 m simaRlemde ki ivnis _ oqtomberSi, 
500 m simaRlemde sezonuri maqsimumi mais _ ivnisSia. 

setyvis xangrZlivobis monacemebis analizma 
gamoavlina, rom dablob da zogierT mTian raionebSi 
misi xangrZlivoba 5-15 wT Soris icvleba, gvaqvs 
SemTxvevebi, roca setyva grZeldeboda 40-50 wT. 
maRalmTiani raionebisaTvis ufro damaxasiaTebelia 
15-20 wT xangrZlivobis setyva, iSviaT SemTxvevaSi 1  
sT-ze did xans.  

setyvisagan sasoflo_sameurneo kulturebi 
ziandeba vegetaciis sawyis periodSi, yvavilobis da 
damwifebis periodebSi.  

umcires setyvian dReTa ricxvi aris kolxeTis 
dablobis samxreT da ukidures aRmosavleT nawilSi. 
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es raionebi moicavs aWaris Savi zRvis sanapiros 
Crdilo nawils, romelic viwro zoliT lixis 
qedamde aRwevs. aseTive umniSvnelo setyvis 
ganmeorebiT xasiaTdeba md. aWariswylis centraluri 
nawili. momatebuli ganmeorebadobiT (1.1-2.0 dRe) 
gamoirCeva Savi zRvis mTeli sanapiro da kolxeTis 
dablobi, kavkasionis mTiani sistema. aRmosavleT 
saqarTveloSi setyva xSiri movlenaa da 
yovelwliurad azianebs sasoflo _ sameurneo 
kulturebs, gansakuTrebiT kaxeTis regions, sadac 
qveynis venaxis farTobis 50% gaSenebuli. setyvisagan 
pirvel dazianebas sasoflo _ sameurneo kulturebi 
ganicdian vegetaciis pirvel periodSi, rac 
dakavSirebulia amindis aramdgradobasTan. udidesi 
dazianeba 60% modis yvavilobis dasawyisSi, 
SedarebiT naklebi dazianeba vegetaciis danarCen 
periodSia. 

aRmosavleT saqarTveloSi haeris stratifikaciis 
aramdgradoba maqsimums gazafxulis meore naxevarSi 
aRwevs, rac e. nafetvariZis azriT qvefenili 
zedapiris gaTbobiT da amave dros, kavkasionis 
maRalmTian sartyelSi Tovlis arsebobiT aixsneba [6]. 
gazafxulze sinqronulad dawyebuli frontis 
samxreT totis CrdiloeTisaken gadanacvleba da am 
frontze gaCenili talRuri da ciklonuri moqmedeba 
kidev ufro aZlierebs haeris sinotivis 
aramdgradobas, aviTarebs konveqciul Rrublebs, 
romelsac uxv wvimebTan erTad xSirad setyvac 
axlavs. 

kaxeTSi setyvis Sesaxeb vaxuSti batoniSvili 
Tavis wignSi `aRwera samefosa saqarTveloisa~ 
cnobebs ar iZleva, SeuZlebelia igi mas gamorCenoda, 
magram maSin alaznis velis didi nawili tyiT yofila 
dafaruli, rac amcirebda konveqciul procesebs da 
setyvianobas.  

aRmosavleT saqarTveloSi v. gigineiSvili 
setyvian dReTa sixSiris mixedviT gamoyofs sam 
ZiriTad raions: 1. samxreT saqarTvelos mTianeTis 
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centralur nawils; 2. kavkasionis qedis samxreT 
aRmosavleT ferdobs da 3. alaznis vels anu Sida 
kaxeTs [1,2]. maT Soris setyvianobis sixSiriT 
gamoirCeva samxreT mTianeTis centraluri nawili. 
pirvel or raionSi setyviT gamowveuli zarali 
umniSvneloa, radgan aq umetesad saZovrebi isetyveba.  

setyva xSiria borcvian da platosmagvar 
reliefze, naklebia dablobsa da mdinaris xeobaSi. 
adgilobrivi warmoSobis setyva xasiaTdeba kerebis 
ganviTarebiT da dadgenili traeqtoriiT.  

setyvis procesi v. gigneiSvilis gamokvlevebiT 
umetesad mis gzaze mdgari qedebis SemovliT xdeba [1]. 
erTi mxriv setyvis ganmeorebaSi mxolod adgilis 
simaRle mniSvnelovan gavlenas ar axdens, did rols 
TamaSobs agreTve sxva faqtorebi: orografia, 
mcenareuli safari, qedebis orientacia gabatonebuli 
haeris masebis mimarT da sxva. mag. rokis raioni, 
romelic 1800 m. simaRlezea setyvis ganmeoreba aris 
1.8 dRe weliwadSi, maSin roca sad. Telavis 
monacemebiT, romelic mdebareobs 562m _ aris 2.7 dRe. 

kaxeTis regioni moicavs md. alaznis vels da md. 
ioris platos nawils, Crdilo _ aRmosavleTiT 
SemosazRvrulia kavkasionis qediT,               
Crdilo _ dasavleTiT kaxeTis qediT, dasvleTiT da 
samxreT _ dasavleTiT civgomboris qediT. aq 
konveqciuli procesebi xSirad dakavSirebulia 
dasavleTis SemoWrebTan da iSviaTad aRmosavleTis 
SemoWrebTan. Cveulebriv es procesebi civi frontis 
SemTxvevaSi viTardeba, gansakuTrebiT mais _ ivnisSi. 
meteosadgurebis monacemebiT setyvian dReTa ricxvi 3 
metia. yvelaze didi ganmeoreba (70%) axasiaTebs 
ganviTarebul da Camouyalibebel setyvis procesebs, 
mcire (9%) romelic gadadis ujredovan stadiaSi. 
Tumca am ukanaskneliT miyenebuli zarali didia da 
SeiZleba 80% miaRwios [8]. 

nax. 2.2. mocemulia aRmosavleT saqarTveloSi 
setyvian dReTa saSualo ricxvis wliuri msvleloba. 
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nax. 2.2 aRmosavleT saqarTveloSi setyvian dReTa 
saSualo ricxvis 
wliuri msvleloba 

 
grafikis analizma gamoavlina, rom setyvian 

dReTa ricxvis maqsimaluri ganmeoreba mais _ 
ivnisSia, erTeul SemTxvevebSi ki martSi da 
oqtomberSi. 

kaxeTSi xSirad setyvis procesebis 54-76% 
grZeldeba 10wT, garda dedofliswyarosi, sadac 
yvela movlenis 47% grZeldeba 11-20wT, 12% ki 21-30wT, 
xolo samxreT _ aRmosavleT nawilSi 4-7% grZeldeba 
30wT. 
 
cxrili 2.4.  kaxeTSi setyvis xangrZlivobis da 
dReRamis saaTebSi ganmeorebis albaToba 

 
 
sadguri 

xangrZlivoba, wT. dReRamis saaTebi 

10 11-20 21-30 30 21-6 6-12 12-21 

axmeta 54 37 9 - 9 3 88 
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Telavi 76 20 4 - 14 10 76 

gurjaani 74 26 - - 2 2 96 

yvareli 67 21 12 - 14 8 78 

siRnaRi 69 23 2 6 4 2 94 

sagarejo 74 20 2 4 6 8 86 

dedofliswyaro 36 47 10 7 3 - 97 

am cxrilidan Cans, rom setyvis mosvlis udidesi 
albaToba(76-97%) dReRamis ganmavlobaSi modis 12-21sT 
periodSi, minimaluri ki 6-12sT SualedSi, rac 
aixsneba atmosferos arasakmarisi gaTbobiT da 
konveqciuri denebis ararsebobiT.  

setyvis mosvlis xangrZlivoba erT heqtarze 
Seadgens 3-5 wT, setyvis warmomqmneli Rrublebi 
gadaadgildeba 20-30 km/sT saSualo siCqariT [8].  

Tanaxmad [2]-isa, setyvis umetesi procesebis 
Casaxva xdeba kaxeTis sazRvris gareT, setyvasaSiSi 
Rrublebi moZraoben gomboris qedis gaswvriv, 
atmosferos qveda fenidan xdeba maTi Sevseba Tbili 
notio haeris masebiT, rac iwvevs setyvianobis 
intensifikacias, Semdeg isini aRweven alaznis xeobis 
siRrmeSi da moicaven alaznis vels da ioris zegnis 
nawils.  

setyvis traeqtoriis pirveli jgufi moicavs: 
TrialeTis qedis mTianeTs, abasTumani _ axalcixis 
raionebs; meore jgufi _ civ-gomboris qeds; mesame ki 
kavkasionis centralur raions da mis samxreT 
ferdobs.  

intensiuri setyvis gavrcelebis raionebia: 
borjomi, gori, duSeTi, Tbilisi, bolnisi, dmanisi, 
sagarejo, Telavi, lagodexi, wnori, siRnaRi.  

setyvis xSiri ganmeorebiT xasiaTdeba javaxeTis 
mTianeTi, mesxeTis da TrialeTis qedebis samxreT 
kalTebi, kaxeTis kavkasionis samxreT ferdobis 
nawili. am raionebis calkeul adgilebSi setyvian 
dReTa saSualo ricxvi weliwadSi aRwevs 9-10 
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(bakuriani). aseTive ganmeorebiT xasiaTdeba 
centraluri kavkasionis maRalmTiani sartyeli 1900-
2200 m farglebSi da kaxeTis qedis Txemi. xSiria 
agreTve setyvis ganmeoreba mdinareebis: algeTis da 
qcias auzebis Sua nawilSi, gomboris qedis samxreT _ 
aRmosavleT da Crdilo _ aRmosavleT ferdobebze. 

dakvirvebis monacemebis analizma gamoavlina, rom 
setyvian dReTa saSualo ricxvi matulobs 2000 m 
simaRlemde, xolo zemoT klebulobs.  

gamoyofili olqebis fonze v. gigineiSvili 
gamoyofs mikroraionebs, sadac setyvis movlena 
gansakuTrebiT xSiria da saidanac umetesad iwyeba 
misi traeqtoria [1]. aseT punqtebs setyvis movlenis 
kerebi ewodeba, rasac ganapirobebs reliefi. es 
punqtebia: bakuriani, abasTumani, gudauri da   
civgombori. es ukanaskneli raioni moicavs mTel rig 
setyvis kerebs _ civgombori da saTibe, saidanac 
movlena vrceldeba gomboris qedis gaswvriv da 
miemarTeba md. alaznisa da ioris xeobebisken. kaxeTSi 
setyvas, miuxedavad arafrontaluri xasiaTisa, 
gadanacvlebisas aqvs mniSvnelovan teritoriaze 
gavrcelebis tendencia, amitom misi yoveli 
warmoqmnisas didia saSiSroeba soflis 
meurneobisaTvis.   
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Tavi 3. saqarTvelos teritoriaze elWeqian 
dReTa ricxvis sivrcul-droiTi ganawileba 

 
 
 

3.1 saqarTveloSi elWeqis ganviTarebis 
aerosinoptikuri procesebi 
 
    elWeqis warmoqmnis aucilebel pirobas 
warmoadgens aramdgradi atmosferuli haeri, 
qvefenili zedapiris araTanabari gaTboba da sxva 
faqtorebi. elWeqi warmoiSoba Tbili notio haeris 
aRmavali dinebis dros grova-wvimis RrublebSi, mas 
xSirad Tan axlavs kokispiruli wvima da setyva. 
   elWeqi warmoSobis  mixedviT aris Sidamasiuri da 
frontaluri. s.gunias mixedviT frontaluri elWeqis 
ganmeorebadoba dasavleT saqarTveloSi 30%-iT metia, 
vidre Sidamasiuri procesebis dros [1], xolo 
aRmosavleT saqarTveloSi piriqiT Sidamasiuri 
elWeqis ganmeorebadoba 10%-iT metia, vidre 
frontaluris dros (cxr.3.1). es movlena aixsneba 
imiT, rom xmeleTis gadaxureba da masTan 
dakavSirebuli Zlieri aRmavali denebi ufro xSiria 
aRmosavleT saqarTvelos kontinenturi klimatis 
pirobebSi [2]. 

 
 cxrili 3.1.  frontaluri da Sidamasiuri elWeqis 
ganmeorebadoba (%) (s. gunias mixedviT) 
 

elWeqis tipebi dasavleT saqarTvelo aRmosavleT saqarTvelo 
frontaluri 65 45 
Sidamasiuri 35 55 
SemTxvevaTa ricxvi 185 205 

 
  Sidamasiuri elWeqis ganmeorebadoba dasavleT 
saqarTvelos Savi zRvis sanapiro raionebSi da 
kolxeTis dablobze 20-25%-is tolia. dasavleT 
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saqarTveloSi Sidamasiuri elWeqis movlenis 
ganviTarebas xels uSlis brizuli movlenebi. dRis 
brizebs zafxulSi Savi zRvidan gadaaqvT SedarebiT 
civi haeris masebi Savi zRvis sanapiro raionebSi da 
kolxeTis dablobze, amasTan dakavSirebiT xmeleTze 
haeri ar ganicdis gadaxurebas da ar iwvevs 
konveqcias mocemul raionSi. 
  Sidamasiuri elWeqis gavrceleba xasiaTdeba 
SedarebiT mcire radiusiT da umniSvnelo 
xangrZlivobiT; frontaluri elWeqis teritoriuli 
gavrceleba damokidebulia sicivis adveqciis 
intensivobaze. 
  elWeqis ganviTarebis aerosinoptikuri pirobebia: 
 1. saqarTvelos teritoriaze ZiriTadi an meoradi 
civi frontis gavla [1,4]. 
 2. talRuri aRreva, romelic gadaadgildeba 
frontis gaswvriv 30-40 km/sT   meti siCqariT. 
3. okluziuri fronti, gansakuTrebiT, roca misi 
monakveTi axlosaa okluziasTan da ciklonis 
centrTan da gadanacvlebis siCqare 30-40 km/sT da 
metia. 
4. ciklonis Tbil seqtorSi mcire siRrmis Raris an 
anticiklonis periferiaze wnevis mcire gradientiani 
velis dros. 
5. roca ciklonis Raris an sicivis kera 500/1000-
300/1000 metr simaRlezea, gansakuTrebiT mis wina 
nawili. 
  elWeqi warmoiSveba Tbili notio haeris aRmavali 
dinebis dros grova-sawvimar RrublebSi. 

 
 3.2. elWeqian dReTa ricxvis statistikuri 

maxasiaTeblebi 
 
 

     elWeqian dReTa ricxvis  (edr) sivrcul-droiTi 
ganawilebis dasadgenad gamoyenebul iqna 
saqarTvelos 74 meteosadguris 1960-2006Eww. periodis 
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Nwliuri monacemebi. gamoTvlilia edr-is ZiriTadi 
statistikuri maxasiaTeblebi: dakvirvebis periodi, 
maqsimaluri, minimaluri da saSualo mniSvnelobebi, 
standartuli gadaxrebi da moda, aseve asimetriis, 
eqscesis da variaciis koeficientebi. miRebuli 
Sedegebi warmodgenilia cxrilebSi, sadac 
meteosadgurebi dajgufebulia klimaturi zonebis 
mixedviT [2], rac SesaZleblobas iZleva ganvixiloT 
edr-is parametrebi Sesabamisi klimaturi pirobebis 
gaTvaliswinebiT. 
     ganvixiloT edr-is statistikuri maxasiaTeblebis 
ganawileba yovel klimatur zonaSi cal-calke. 
     I  klimaturi zona – Savi zRvispireTis samxreTi 
nawili, ikavebs 900 km2 da 4 meteosadguris monacemia 
ganxiluli. saSualod erTi sadguri ikavebs 225km2 

farTobs. sadgurebis simaRle zRvis donidan icvleba 
4-dan 30m-mde. dakvirvebis periodi 35-40welia, edr-is 
maqsimaluri mniSvneloba aRwevs 80 (Caqvi), saSualod 
ki erT sadgurze-64. minimaluri mniSvnelobebi  
daikvirveba baTumSi–15, saSualod erT sadgurze -- 23. 
edr-is saSualo mniSvneloba zonaSi Seadgens 42 
elWeqian dRes weliwadSi. standartuli gadaxra 11-is 
tolia. moda (yvelaze xSirad dakvirvebuli ricxvi) 
varirebs 20-dan (qobuleTi) 48-mde (Caqvi). saSualod ki 
zonisaTvis is aris 33. asimetriis mniSvnelobebi 
nulTan axlosaa, e.i. ganawileba dadebiTad da 
zomierad asimetriulia. eqscesi yvela sadgurze 
uaryofiTia, maSasadame, ganawileba axlosaa 
normalurTan. amaze migvaniSnebs variaciis 
koeficientic. misi mniSvneloba saSualod ar 
aRemateba 30%. aRsaniSnavia, rom am zonaSi Caqvi, 
romelic elWeqebis adgilobriv keras warmoadgens.  
     II  klimaturi zona – Savi zRvispireTis 
CrdiloeTi ikavebs 2000 km2.. mxolod 2 meteosadguris 
(anaklia da Torsa) monacemebs vixilavT. maTi 
simaRleebi zRvis donidan 3 m da 10 m-ia. dakvirvebis 
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periodebi saSualod 30 welia, edr-s maqsimumi 42 da 
46-ia, minimumi 11 da 21-s utoldeba. 

cxrili 3.1. (a,b,g,d,e)saqarTvelos teritoriaze elWeqian 
dReTa wliuri ricxvis statistikuri parametrebi. (H – 
simaRle zRvis donidan, T – dakvirvebis periodi, 
maqsimaluri (max), minimaluri (min) da saSualo (  ) 
mniSvnelobebi,  σ – standartuli gadaxra, mod – moda, As – 
asimetria, Ex – eqscesi, Cv – variaciis koeficienti)  
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a) 
 

 
 
 
 
 
 
 
 
 
 

kli
m. 
zon
a 

meteo 
sadguri  

 H 
(m) 

statistikuri maxasiaTeblebi 

Max Min    σ mod As Ex Cv(%) 

I 

1. foTi 4 56 29 39.0 8.5 29 0.4 -1.1 22 
2. qobuleTi 5 49 17 26.5 7.6 20 1.2 1.2 29 
3. baTumi 10 69 15 41.1 12.5 34 0.2 -0.3 31 
4. Caqvi 30 80 29 51.1 14.2 48 0.5 -0.6 28 

 
II 
 

1. anaklia 3 42 11 24.7 7.5 20 0.7 -0.5 30 
2. Torsa 

10 46 21 31.7 7.2 
29 0.8 -0.2 

23 

 
 
III 
 
 

1. lanCxuTi 20 46 15 27.6 8.2 24 0.5 -0.6 30 
2. senaki 40 42 18 27.2 5.5 29 0.6 0.6 20 
3. quTaisi 114 69 22 36.9 8.8 36 1.1 3.3 24 
4. zugdidi 117 59 32 41 6.7 33 0.8 0.6 16 
5. 
Coxatauri 

150 53 14 26.8 12.0 
16 0.8 -0.9 

45 

6. anaseuli 158 56 11 30 12.1 25 0.4 -0.7 40 
7. martvili 170 36 12 18 5.4 13 1.4 2 30 

 
IV 
 

1. saqara 148 46 18 25.6 6.2 24 1.1 1.7 24 
2. saCxere 415 44 17 25.4 7.1 19 1.1 0.4 28 
3. tyibuli 593 32 12 20.3 6.1 17 0.5 -0.8 30 
4. wifa 673 44 22 28.1 5.4 24 1.1 0.6 19 
5. sairme 910 46 18 25.3 6.6 25 1.5 2.5 26 
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b) 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

VI 

1. wnori 223 53 21 35.4 7.1 36 0.6 0.7 20 
2. lagodexi 362 65 29 43.9 10.8 51 0.4 -0.8 25 
3. gurjaani 410 55 22 36.7 9.7 35 0.3 -0.9 26 
4. yvareli 443 59 24 40.2 9.3 37 0.1 -0.7 23 
5. axmeta 567 56 18 38.6 10.6 44 -0.4 -0.4 28 
6. Telavi 568 69 30 48.4 8.3 49 0.1 0.03 17 

VII 

1. gardabani 300 54 18 30.8 9.2 26 0.7 -0.3 30 
2. Siraqi 555 52 26 38.1 6.6 43 0.2 -0.6 17 
3. udabno 750 33 17 21.9 3.8 19 1.2 1.1 17 

4. dedofli 
swyaro 

800 56 
18 34.8 8.9 

37 0.1 -0.5 26 
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g) 
 
 

 
d) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

VII 

1. gardabani 300 54 18 30.8 9.2 26 0.7 -0.3 30 
2. Siraqi 555 52 26 38.1 6.6 43 0.2 -0.6 17 
3. udabno 750 33 17 21.9 3.8 19 1.2 1.1 17 
4. dedoflis 
wyaro 

800 56 
18 34.8 8.9 

37 0.1 -0.5 26 

IX 

1. cageri 474 82 21 39.1 12.3 47 1.0 2.2 32 
2. ambrolauri 544 93 20 40.5 13.4 45 1.3 4.2 33 
3. xaiSi 730 32 16 21.4 3.7 18 0.8 0.6 17 
4. lentexi 760 42 16 24.3 6.9 20 1.2 0.5 29 
5. oni 788 70 18 30.1 9.5 30 2.2 7.8 31 
6. Sovi 1507 58 23 39.8 8.5 37 -0.1 -0.4 21 
7. lebarde 1610 52 20 34.4 9.1 30 0.4 -0.9 26 
8. mamisonis 
uR. 

2854 46 
20 29.6 6.8 

26 0.8 0.2 23 

X 1. fasanauri 1070 73 29 42.4 8.7 40 1.3 2.9 21 

XI 
1. barisaxo 1325  53 16 30.4 10.9 22 0.5 -1.2 36 
2. gudauri 2194 73 30 48.9 12.1 49 0.2 -0.7 25 

 
XII 

1.stefanwminda 1744 35 14 21.9 4.9 19 0.8 0.4 22 
2. omalo 1880 61 22 35.3 9.1 33 1.2 1.9 26 
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XIII 

1. qeda 256 30 14 19.7 4.5 25 0.8 -0.3 23 

2. xulo 923 76 30 40.9 9.9 36 1.8 3.3 24 

3. baxmaro 1926 50 15 28.0 8.2 33 0.3 -0.3 29 

4. gოდერძის uR. 2025 57 23 34.3 7.6 36 0.8 1.0 22 

XIV 

1. borjomi 789 61 16 34.5 10.7 43 0.02 -0.6 31 
2.TeTri-wyaro 1140 71 35 54.1 8.5 59 -0.2 -0.4 16 
3. adigeni 1185 50 20 35.9 9.1 40 0.0 -1.2 25 
4. manglisi 1194 76 31 56.4 12.3 47 -0.3 -0.7 22 
5. dmanisi 1256 54 21 38.2 8.5 35 -0.04 -0.8 22 
6. abasTumani 1265 76 26 50.6 12.2 46 0.1 -0.2 24 
7. kojori 1338 39 21 29.6 4.6 29 0.1 -0.3 16 
8. bakuriani 1665 83 32 51.6 11.7 46 0.3 0.2 23 

9. zeკaრis uR. 2180 59 30 40.2 7.2 35 0.9 0.3 18 

10. cxrაwyaro 2466 58 21 39.4 8.3 35 0.2 0.4 21 

XV 

1. axalcixe 982 81 27 55.2 11.5 60 -0.7 0.7 21 
2. aspinZa 1098 65 20 45.5 11.0 52 -0.4 -0.1 24 
3. walka 1457 50 26 33.1 5.6 29 1.0 0.7 17 
4. axalqalaqi 1716 86 25 54.2 11.9 60 0.0 1.1 22 
5. faravani 2100 84 32 54.5 13.4 53 0.3 -0.4 25 
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saSualo mniSvneloba 28 dRea, standartuli gadaxriT 
7,4. moda saSualod 24 dRea. asimetria da eqscesi 
erTze naklebia, e.i. ganawileba zomierad 
asimetriulia da axlosaa normalurTan. variaciis 
koeficientis mniSvneloba ar aRemateba 30%, rigebi 
erTgvarovania.  
     III  klimaturi zona – dasavleT saqarTvelos 
Sida dablobi nawili mTiswineTebiT da sakmaod did 
farTobs moicavs, TiTqmis 11000 km2. 7 meteosadguris 
edr-s monacemebs vamuSavebT. maTi simaRle zRvis 
donidan 20-dan 170m-mde intervalSia. dakvirvebis 
periodi saSualod 40 welia. maqsimaluri 
mniSvnelobebi 36-dan 69-mdea dafiqsirebuli (69 – 
quTaisi). Svididan oTx sadgurze edr-is maqsimumi 50 
aRemateba. minimaluri mniSvnelobebi saSualod 20-s 
ar aRemateba. edr-is saSualo wliuri mniSvnelobebi 
icvleba 18-dan 37-mde, erT sadgurze modis 30 
elWeqiani dRe, standartuli gadaxriT 8-is 
farglebSi. modis mniSvneloba saSualod 25 dRes 
Seadgens. ganawileba dadebiTad da zomierad 
asimetriulia. umetes sadgurze eqscesi erTze 
naklebia, variaciis koeficientebi ZiriTadad, 30%-is 
farglebSia. ganawilebebi umetes rigebisaTvis 
normalurTan axlos aris..  
     IV  klimaturi zona – imereTis masivi lixis qedis 
dasavleTi ferdobebiT, ikavebs 3700 km2. edr-is 
mniSvnelobebi aRebulia 5 meteosadguridan. maTi 
simaRleebi zRvis donidan 150 m-dan 900 m-mdea. 
dakvirvebis periodi saSualod TiTqmis 40 wels 
Seadgens. edr-is maqsimaluri mniSvnelobebi 32-46 
intervalSia. 32 – tyibulSi, danarCen sadgurze max > 

40. minimaluri edr-is mniSvneloba saSualod 17-ia. 
saSualo wliuri edr sul 25 dRea, standartuli 
gadaxriT σ = 6. dakvirvebis periodis ganmavlobaSi 
yvelaze xSirad dafiqsirebuli edr-is mniSvneloba 23-
ia. ganawilebas gaaCnia dadebiTi marjvena da zomieri 
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asimetria. eqscesis mniSvnelobebi ar aRemateba 2-s, 
variaciis koeficienti 25%. sakmaod didia imis 
albaToba,rom ganawileba miaxloebulia normalurTan.  
      V klimaturi zona – zemo da qvemo qarTlis vake-
dablobi mTiswineTebiT. zona ikavebs 7000km2. 14 
meteosadguris monacemebi iqna damuSavebuli. maTi 
simaRleebi zRvis donidan  sakmaod did intervals 
Seadgens (400-1250m). dakvirvebis periodi saSualod 
aqac TiTqmis 40 welia. edr-is maqsimaluri 
mniSvneloba saSualod 59-ia. aRsaniSnavia, rom xuT 
sadgurze (muxrani, duSeTi, TianeTi, bolnisi, xaSuri) 
max > 70. minimaluri mniSvneloba saSualod 21 tolia. 
edr-is saSualo wliuri mniSvneloba raionis 
farglebSi icvleba 28-dan 49-mde (saSualod erT 

sadgurze 


n = 36, standartuli gadaxriT =8 ). modac 
did intervalSi icvleba 19-55 (saSualod erT 
sadgurze mod = 37 ). asimetriis koeficienti 1,1 ar 
aRemateba. ganawileba zomierad asimetriulia, naxevar 
sadgurebze igi dadebiTia, naxevarze uaryofoTi. 
eqscesis mniSvnelobebi sakmaod mcirea. aqac 7 
sadguris monacemTa ganawilebis funqcia gluvia. 
danarCenis – maxvili. variaciis koeficienti 
saSualod 24%-ia. monacemTa rigebi erTgvarovania. 
     VI  klimaturi zona – alaznis veli 
mTiswineTebiT, anu kaxeTis udidesi nawili, ukavia 
4200 km2. 6 meteosadguris edr-is monacemebi 
gamoviyeneT. maTi simaRleebi zRvis donidan 200-600 m 
Seadgens. dakvirvebis periodi saSualod 36 welia. 
edr-is maqsimaluri mniSvnelobebi 53-69 intervalSia. 
umetes sadgurze dakvirvebuli maqsimumi 55-s 
aRemateba. minimaluri edr-is mniSvnelobebi 18-30 
farglebSia, (saSualod erT sadgurze – 24). saSualo 
wliuri mniSvneloba 41 aRwevs, standartuli 
gadaxriT σ = 9. asimetriis mniSvneloba ar aRemateba 
0,6 e.i. ganawileba zomierad asimetriulia, or 
sadgurze dadebiTad, oTxze ki uaryofiTad. eqscesis 
mniSvnelobebic ar aRemateba 0,9-s e.i. sadgurze 
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ganawileba normalurTan daaxlovebulia, umetes 
sadgurze gluvi funqciiT gamoixateba. variaciis 
koeficientis mniSvneloba ar aRemateba 28%. rigebi, 
ZiriTadad erTgvarovania.  
     VII   klimaturi zona – ioris zegani mosazRvre 
stepebiT, ukavia 5600 km2. Cvens xelT aris 4 
meteosadguris edr-is monacemebi. maTi simaRleebi 
zRvis donidan 300-600 m farglebSia. dakvirvebis 
periodi saSualod 38 welia. edr-is mniSvnelobebi 33-
56 intervalSia. udabnoSi – 33, danarCen sadgurze max 

> 50. minimaluri mniSvneloba saSualod 20. saSualo 
wliuri edr icvleba 22-dan 38-mde , Sesabamisi 
gadaxrebiT 4-dan 9-mde. modis mniSvneloba saSualod 
31 dRes Seadgens. rogorc Cans asimetriis da eqscesis 
mniSvnelobebidan ganawilebas aqvs zomieri asimetria, 
or sadgurze dadebiTi, orze – uaryofiTi. sam 
sadgurze ganawilebis funqcia gluvia, xolo erTze-
maxvili. variaciis koeficienti ar aRemateba 30%, 
ganawileba normalurisken miiswrafvis. 
     IX  klimaturi zona – dasavleT kavkasionis Sida 
nawili, ukavia TiTqmis 10000 km2. 8 meteosadguris 
monacemebs vixilavT. maTi simaRleebi 500 m-dan 
TiTqmis 3000 m-mdea (mamisonis uReltexili). 
dakvirvebis periodi saSualod 37 wels Seadgens. edr-
is maqsimaluri mniSvnelobebi sakmaod did intervals 
moicavs 32-93, magram aRsaniSnavia, rom xuT sadgurze 
max > 50, 93 elWeqiani dRe weliwadSi fiqsirdeba 
ambrolaurSi. minimaluri mniSvneloba saSualod 19 
elWeqian dRes Seadgens. elWeqian dReTa saSualo 
wliuri ricxvis intervalia 22-41 Sesabamisi 
standartuli gadaxrebiT 4-13, saSualod erT 

sadgurze 


n = 33 da σ=9. yvelaze xSirad elWeqian 
dReTa ricxvi 30-50 fiqsirdeba xuT sadgurze, 
saSualod ki  mod = 32. asimetriis mniSvnelobis 
mixedviT yvela sadgurze, garda orisa, ganawileba 
zomierad asimetriulia. 6 sadgurze  - dadebiTad, 2-ze 
ki uaryofiTad. eqscesis mniSvnelobebi mcirea umetes 
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sadgurze, mxolod onis da ambrolauris sadgurebis 
monacemebiT igi 4 da 8 tolia. maSasadame, umetesi 
sadgurebis monacemTa rigebis ganawilebis funqcias 
aqvs normaluri saxe. variaciis koeficienti 
saSualod >70. am zonaSi elWeqebis e.w. adgilobrivi 
kera mdebareobs leCxumis qedze [5].  
      X  klimaturi zona – aRmosavleT kavkasionis 
mTiswineTi da SuamTianeTi. igi ikavebs 4400 km2 farTs. 
sul erTi sadguris monacemia xelmisawvdomi. es aris 
fasanauri, romlis simaRle zRvis donidan 1070 m-ia. 
dakvirvebis periodi 38 wels moicavs. edr-is 
maqsimaluri mniSvneloba 73 dRea, minimaluri-29, 

saSualo 


n = 42, standartuli gadaxriT σ = 9. 
ganxiluli periodis ganmavlobaSi yvelaze xSirad 
edr-is mniSvneloba 40 dRes Seadgens. zomierad da 
dadebiTad asimetriulia. eqscesi TiTqmis 3. variaciis 
koeficienti mcirea, sul 21%. monacemTa rigi 
erTgvarovania. ganawileba miiswrafis normalurisken. 
     XI  klimaturi zona – aRmosavleT saqarTvelos 
maRalmTianeTi. mas ukavia 2200 km2 farTi, sul 2 
meteosadguris monacemebs vixilavT. esenia barisaxo 
da gudauri. maTi simaRle zRvis donidan 1300 – 2200 m-
mdea. gudauris qedic  [5]-is Tanaxmad elWeqebis 
adgilobrivi keraa. dakvirvebis periodi Seadgens 37 
wels. edr-is maqsimaluri mniSvneloba saSualod 63 
dRea. (barisaxo – 53, gudauri – 73). minimaluri 16 da 
30, saSualod  - 23. edr-is saSualo wliuri 
mniSvneloba 40 dRea, standartuli gadaxriT σ =11. 
yvelaze didi ganmeoradobiT weliwadSi gamoirCeva 
barisaxo – 22 elWeqiani dRe, gudauri ki – 49 dRiT. 
ganawileba orive sadgurze zomierad asimetriulia, 
erTze dadebiTi, meoreze uaryofiTi. eqscesis 
mniSvnelobebi mcirea. ganawileba normaluria, gluv 
funqcias warmoadgens. variaciis koeficienti 
saSualod 31%. monacemTa rigebi erTgvarovania. 
     XII  klimaturi zona – kavkasionis Crdilo 
ferdobebia. igi ikavebs 2500 km2 farTs. aqac mxolod 
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ori sadguris monacemia ganxiluli. Eesenia: 
stefanwminda da omalo, romelTa simaRleebi zRvis 
donidan 1750 da 1900 m-mdea. dakvirvebis periodi 
saSualod 37 welia. edr-is maqsimaluri mniSvnelobebi 
35 (stefanwminda) da 61 (omalo). minimaluri, 
Sesabamisad 14 da 22 dRea. saSualo wliuri 
mniSvneloba saSualod 23 dRea standartuli 
gadaxriT σ = 7. moda stefanwmindisTvis 19 da 
omalosaTvis 33. monacemTa ganawileba zomierad da 
dadebiTad asimetriulia. ganawilebis saxe 
normalurTan axlosaa (eqscesis mniSvnelobebi 
mcirea). variaciis koeficienti mianiSnebs rigebis 
erTgvarovnebaze (Cv = 24%). 
        XIII klimaturi zona – samxreT saqarTvelos 
mTianeTis dasavleTi nawili. is 2600 km2 farTs ikavebs 
da oTxi meteosadguris monacemebia ganxiluli. maTi 
simaRle zRvis donidan 300 m-dan 2000 m-mde. am zonis 
teritoriaze imyofeba erT-erTi e.w. elWeqis 
adgilobrivi kera – aWaris qedis dasavleTi nawili. 
dakvirvebis periodi 38 wels Seadgens. edr-is 
maqsimaluri mniSvnelobebi sam maRalmTian sadgurze 
(xulo, baxmaro, goderZis uReltexili) 50-76 dRes 
aRwevs. qedaSi, romelic yvelaze axlos aris 
zRvasTan, edr-is maqsimumi mxolod 30 dRea. 
minimaluri mniSvnelobebi 14-30 intervalSia. saSualo 
wliuri 20-dan 41-mdea, erT sadgurze dayvanili ki 31 
dRes udris standartuli gadaxriT σ = 8. moda sam 
zemoTnaxseneb sadgurze 33-36 dRes Seadgens, qedaSi ki 
mxolod 25. asimetriis da eqscesis mniSvnelobebi 
qedas, baxmaros da goderZis uReltexilis 
monacemebSi mcirea (erTze naklebi) da maTi 
ganawileba zomierad da uaryofiTad asimetriulia da 
normalurs uaxlovdeba. variaciis koeficienti 
saSualod 25%. 
        XIV  klimaturi zona – mesxeTis da TrialeTis 
qedebis samxreTi ferdobebi. ukavia 5500 km2 farTi. aq,  
[5]-is Tanaxmad, TrialeTis qedia adgilobrivi 
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elWeqebis kera. am zonaSi 10 meteosadguris edr-is 
monacemebia ganxiluli. maTi simaRleebi zRvis 
donidan 800- 2500 m intervals Seadgenen. dakvirvebis 
periodi saSualod 34 wels moicavs. edr-is 
maqsimaluri mniSvnelobebi 39-dan 83-mde icvleba. 39 – 
kojorSi, 83 – bakuriani. aRsaniSnavia, rom 9 sadgurze 

50max  . rac Seexeba minimalur mniSvnelobas, 
saSualod igi 26 dRes Seadgens. edr-is saSualo 
wliuri 30 – 57 farglebSia. saSualod erT sadgurze  


n = 43 standartuli gadaxriT σ = 9. moda saSualod 
42 dRea. asimetriis da eqscesis mniSvnelobebi TiTqmis 
yvela sadgurisaTvis erTze naklebia. e.i. ganawileba 
zomieria da 7 sadgurisaTvis dadebiTad da sami 
sadgurisaTvis uaryofiTad asimetriulia. umetesi 
sadgurisaTvis ganawileba normaluri da gluvia. 
variaciis koeficienti saSualod 22%. monacemTa 
rigebi sakmaod erTgvarovania. 
     XV  klimaturi zona – samxreT saqarTvelos 
mTianeTis samxreTi nawili. mas ukavia 5700 km2 farTi. 
es zona yvelaze elWeqsaSiSia saqarTveloSi. aq 
ganlagebul sadgurebze karwaxSi da ninowmindaSi 
aris wlebi, rodesac elWeqian dReTa ricxvi aRwevda 
95 – 96 dRes. regioni daculia aRmosavleTis 
SemoWrebisagan samsaris da javaxeTis qedebiT, 
dasavleTidan mosuli haeris masebs ki TiTqmis  ar 
moaqvs teni. klimatis profili mTiani da mSrali. 5 
meteosadguris monacemebs vaanalizebT. maTi 
simaRleebi zRvis donidan TiTqmis 1000 – 2000 
farglebSia. dakvirvebis periodi saSualod 35 welia. 
edr-is maqsimaluri mniSvnelobebi 50-dan 86 dRemde 
fiqsirdeba. 50 – walkaSi, 86 – axalqalaqSi, 84 – 
faravanze, 81 – axalcixeSi. minimaluri mniSvnelobebi 
saSualod erT sadgurze dayvanisas 26 dRea. edr-is 
saSualo wliuri mniSvnelobebi 33-dan 35-mdea 
dafiqsirebuli. mTlianad zonisaTvis saSualo 49 
dRea standartuli gadaxriT σ = 11. yvelaze xSirad 
umetes sadgurebze, 50-60 elWeqiani dReebis mqone 
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wlebi meordeba, mxolod walkaSi moda 29 dRea. 
asimetriis da eqscesis mniSvnelobebi Zalian mcirea, 
ar aRemateba 1. amrigad, ganawileba zomierad, 
dadebiTad or sadgurze da uaryofiTad sam sadgurze 
asimetriulia, miaxlovebuli normalurTan. amaze 
migviTiTebs variaciis koeficientebis mniSvnelobebic, 
romlebic ar aRemateba 25%-s.    
    wliuri sdr-is da edr-is statistikuri 
uzrunvelyofa Semowmda maTi korelaciuri kavSiris 
dadgeniT Sesabamis standartul gadaxrebTan: 
   

(a) 
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(b) 
 
nax. 3.2 setyvian (a) da elWeqian(b) dReTa standartuli 
gadaxrebi 

 
rogorc nax.3.2.-dan Cans, am parametrebs Soris 

orive SemTxvevaSi sakmaod mWidro wrfivi 
korelaciuri kavSiria. determinaciis koeficientebi 
Sesabamisad tolia R

2
s=0.598 ; R

2
e=0.418. wrfivi 

regresiis gantolebebi grafikebzea mocemuli.  
 

3.3. elWeqi dasavleT da aRmosavleT 
saqarTveloSi 

 
elWeqian dReTa maqsimaluri ricxvi dasavleT 

saqarTveloSi ivnis-ivlisSia da agvistoSic ki, 
xolo aRmosavleT saqarTveloSi mais-ivnisSia, roca 
gaaqtiurebulia konveqciuli procesebi. 
      aRmosavleT saqarTveloSi elWeqis warmoqmnis 
mTavari keraa TrialeTis da civ-gomboris qedebi [1,2]. 
aviaciisaTvis Zalze saSiSi elWeqis adgilobrivi 
kerebia borjomi-bakurianis raionSi. igi 
gadaadgildeba borjomi-xaSuri-gori-muxrani-
Tbilisis mimarTulebiT; arc ise iSviaTad 
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intensiuri procesebis dros elWeqis gza gadis 
civgomboris qeds da miemarTeba Telavi-gurjanis 
mimarTulebiT. civgomboris qedze warmoqmnili 
elWeqi gadaadgildeba Telavi-gurjanis, zogjer 
alaznis orive sanapiroze yvareli-lagodexis 
mimarTulebiT, aseve sagarejosken. 
   elWeqian dReTa udidesi ricxviT xasiaTdeba 
teniani haeris masebis mimarT orientirebuli mTis 
kalTebi. am dros matulobs dinamikuri 
turbulentoba da aRmavali dineba ferdobze qmnis 
damatebiT impuls mZlavri konveqciuli procesebis 
ganviTarebisTvis, rac aZlierebs elWeqs [4,5]. 
   elWeqian dReTa ricxvis mateba aRiniSneba 2400-2600 
m. simaRlemde, mis zemoT elWeqis moqmedeba 
klebulobs, rac dakavSirebulia haeris temperaturis 
SemcirebasTan. elWeqis wliuri ricxvi meryeobs 
ZiriTadad 20-25 da 50-70 Soris. elWeqian dReTa 
ricxvi izrdeba simaRlis mixedviT zogierTi 
raionebis (md. liaxvis: cxinvali 32, java 30, roka 25) 
gamoklebiT. maRalmTian sartyelSi (Tovlis xazs 
zemoT) fiqsirdeba elWeqis mniSvnelovani Semcireba. 
ase magaliTad, sadguri yazbegi maRalmTiani, romlis 
simaRle 3653 m.-ia, elWeqi mxolod 24 dRea weliwadSi. 
mniSvnelovnad naklebia elWeqi xeobaSi. magaliTad 
saqaraSiG- 29,Q tyibulSi elWeqian dReTa ricxvi 17-ia 
weliwadSi. 

elWeqis udidesi dReTa ricxvi fiqsirdeba 
samxreT saqarTvelos centralur gaSlil nawilSi, 
mesxeT-lixis qedebis CrdiloeT da samxreT 
ferdobze, kaxeTis kavkasionis maRalmTian sartyelSi 
da civgomboris qedze. aseve dasavleT kavkasionis 
maRalmTian sartyelSi isini Seadgenen 60-75, zogierT 
punqtze ki aRwevs 80-96 dRes.  
   kolxeTis dablobis Sida raionSi da mimdebare 
mTiswineTSi, dasavleT kavkasionis mTian sartyelSi 
da centraluri kavkasionis maRalmTian sartyelSi 
elWeqis udidesi dReTa ricxvi mcirdeba 35-45 dRemde, 
xolo danarCen nawilSi sanapiro zonis CaTvliT 
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matulobs da aRwevs 50-55 dRes. sanapiro zolSi 
elWeqian dReTa Semcireba dasavleT kavkasionis 
maRalmTian sartyelTan SedarebiT aixsneba fionebisa 
da brizebis gavleniT elWeqis procesze. 

    elWeqian dReTa ganmeorebadobis  wliuri 
msvlelobis udidesi mniSvneloba dasavleT 
saqarTveloSi ivlisSia, afxazeTSi da aWaraSi-
agvistoSi, xolo aRmosavleT saqarTvelos umetes 
nawilSi udidesi ganmeorebadoba ivnisSia. Aqedan 
SeiZleba davaskvnaT, rom saqarTveloSi adgili aqvs or 
maqsimums: erTi ivnis-ivlisSi, meore agvistoSi. 
elWeqis dReRamuri msvlelobis minimumi mTel 

saqarTveloSi aris 6-12 sT, maqsimumi modis dRis 
meore naxevarSi. dilis minimumi aixsneba atmosferos 
arasakmarisi gaTbobiT da Sedegad konveqciuli 
procesebis ararsebobiT. elWeqis maqsimaluri 
xangrZlivoba 140-1250sT. fiqsirdeba samxreT 
saqarTvelos mTianeTSi. 
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Tavi 4. saqarTvelos teritoriaze setyvian da 
elWeqian 

dReTa ricxvis SesaZlo variaciebis dadgena 
  
   1960-2006 ww. periodis ganmavlobaSi sdr-is da edr-
is SesaZlo variaciebis dasadgenad gamoyenebulia e.w. 
trendis agebis principi. trendis cnebaSi arsebiTia 
is, rom igi unda iyos gluvi, rac praqtikaSi niSnavs 
mis warmodgenas drois uwyveti da diferencirebadi 
funqciis saxiT. amasTan trendis xazs unda hqondes 
droSi mkveTrad gamokveTili zrdis an klebis 
mimarTuleba. meteorologiur literaturaSi trendis 
terminis qveS xSirad igulisxmeba ama Tu im 
meteoelementis statistikurad niSnadi cvalebadoba 
drois sxvadasxva monakveTSi. aseTi midgoma 
gamarTlebulia meteorologiuri parametrebis droSi 
cvalebadobis Seswavlisas.  

 
4.1. setyvian dReTa ricxvis variaciebis 

gamokvleva 
 

saqarTvelos teritoriaze setyvian wliur 
dReTa ricxvis sivrcul-droiTi ganawilebis 
dasadgenad damuSavda 84 meteosadguris 1960-2006 ww 
monacemebi. gamoiTvlilia sdr-is ZiriTadi 
statistikuri parametrebi: dakvirvebis periodebi, 
SemTxvevaTa ricxvi, maqsimaluri, minimaluri da  
saSualo mniSvnelobebi, standartuli gadaxrebi, 
asimetria, eqscesi da variaciis koeficientebi. 
miRebuli Sedegebi mocemulia cxrilSi 2.1, romelSic 
meteosadgurebi dajgufebulia klimaturi zonebis 
mixedviT. 
     am cxrilidan Cans, rom setyvian dReTa 
maqsimaluri ricxvi saSualod icvleba 2,3-dan 12-mde 
(2,3 dafiqsirebulia IV klimatur zonaSi – imereTis 
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masivi lixis qedis ferdobebiT. 12 – mesxeTis da 
TrialeTis samxreT ferdobebze – XIV klimatur 
zonaSi). saSualo wliuri mniSvnelobebi icvleba 1,4 – 
3,8 intervalSi. ganawileba normalurisgan bevrad 
gansxvavdeba. amaze migviTiTebs asimetriis da eqscesis 
sakmaod didi mniSvnelobebi. dakvirvebis periodi 
saSualod 30 wels Seadgens. monacemTa rigebi 
araerTgvarovania [1]. 
   aseve ganxilul iqna Zlieri setyvis (d > 5mm) 
droiTi ganawileba klimaturi zonebis mixedviT 
bolo aTwleulebis periodSi, rac mocemulia 
Sesabamis cxrilSi 3.1. cxrilidan Cans, rom Zlieri 
setyva ganxilul periodSi dafiqsirebulia yvela 
klimatur zonaSi. SemTxvevaTa 62% modis setyvaze, 
romlis diametri 10-20 mm gradaciaSia, 26% iseT 
setyvaze, romlis diametri aRemateba 20 da 30 mm-sac 
da 12% is setyvaa,romlis diametri 5-10 mm-ia. 
aRsaniSnavia aseve, rom yvelaze metad Zlieri setyvis 
SemTxvevebi dafiqsirebulia V, VI  da XIV  klimatur 
zonebSi 1972-1989 ww periodSi. es zonebia -  zemo da 
qvemo qarTlis vake-dablobebi, kaxeTis regioni da 
mesxeTis da TrialeTis qedebis ferdobebi. 
mTlianobaSi setyvian dReTa ricxvis maqsimaluri da 
saSualo wliuri mniSvnelobebi aris 5,3 da 2,23 
dasavleT saqarTveloSi da 6,2 da 2,46- aRmosavleT 
saqarTveloSi. rogorc Cans, saSualo mniSvnelobebSi 
didi gansxvaveba ar SeiniSneba, maqsimaluri 
mniSvnelobebi ki TiTqmis erTi dRiT gansxvavdeba. 
     rac exeba sdr-is droSi SesaZlo variaciebs, 
miRebuli trendebis ganxilvisas dgindeba, rom umetes 
klimatur zonaSi (gansakuTrebiT iq, sadac didi 
setyvianobaa) fiqsirdeba sdr-is zrda 1975-1985 ww 
periodSi da mere isev mateba midis bolo aTwleulSi 
[2]. 

setyvian dReTa ricxvis variaciebis 
gamokvlevisaTvis ganvixiloT maTi trendebi.  
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nax.4.1. setyvian dReTa ricxvis trendebi saqarTvelos 
sxvadasxva klimatur zonebSi. 
 
 
 

rogorc miRebuli grafikebidan Cans, yvela 
klimatur zonaSi aRiniSneba welwadSi setyvian dReTa 
ricxvis tendencia Semcirebisaken. arsebuli 
fluqtuaciebi aseTia: 1960-70 w.w. – zrda fiqsirdeba I, 
III, IV, X klimatur zonebSi (samxreT SavizRvispireTi, 
kolxeTis dablobi lixis qedamde, fasanauri); 1970-75 
ww. zrda – II-VI, IX, XIII-XV; 1975-80,85 ww. – zrda 
aRiniSneboda mxolod – X-XII regionebSi (fasanauri, 
kavkasionis Crdilo ferdobebi da maRalmTianeTi); 
1980-85 xuTwledSi zrdis tendencia SeimCneva IV-VI, IX-
XI, XIII-XV; 1985-90 ww. – I-III,VII,XII. Semdeg TiTqmis 
yvelgan aris kleba da bolo aTwleulSi 2000-2006 ww. 
SeimCneva mcire mateba yvela klimatur zonaSi. 1990-
2000 ww. periodSi cnobili movlenebis gamo TiTqmis 
Sewyvetili iyo meteodakvirvebebi da amitomac es 
periodi monacemTaA mcire ricxviT aris 
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warmodgenili. saerTo jamSi SesamCnevi fluqtuaciebi 
zrdis mxriv aRiniSneba 1970-75 ww, 1980-85 ww da 2000-06 
ww-Si. 

setyvis saSualo wliuri ganawileba da 
ganawileba Tbili periodisaTvis warmodgenilia 
geosainformacio rukebze. rogorc am rukebidan Cans, 
saqarTvelos mTeli teritoria moqceulia setyvuri 
procesebis zemoqmedebis qveS. monacemebis analizidan 
irkveva, rom setyvas axasiaTebs mkveTrad gamoxatuli 
sezonuroba da wlis Tbil (april _ oqtomberi) 
periodisaTvisAarisAdamaxasiaTebeli, didi sixSiriT 
gamoirCeva maisi. naadrevi setyva TebervalSi 
fiqsirdeba, gviani noemberSi. setyva yvelaze xSiria 
mais _ ivnisSi (2-3-jer TveSi), setyvian dReTa saSualo 
ricxvi 1-10 Soris icvleba. yvelaze meti setyviani 
dReebi aris samxreT saqarTveloSi da kavkasionis 
maRalmTian nawilSi. kaxeTSi 2-3 dRe weliwadSi 
setyviania. calkeul wlebSi setyvian dReTa ricxvma 
dablob nawilSi SeiZleba 15 miaRwios, maRalmTian 
nawilSi ki 23. 
 
 

 
 



75 

 

 
nax. 4.2 setyvis wliuri ganawileba saqarTvelos 
teritoriaze [3,4]. 
 
 
 

 
 
 
 
 
nax.4.3. setyvis ganawileba Tbili periodis 
ganmavlobaSi saqarTvelos teritoriaze [5]. 

dasavleT saqarTveloSi intensiuri saSiSi 
setyvis movlenebi warmoiqmnebian ZiriTadad 
atmosferuli procesebis dros, romlebic 
dakavSirebulia sxvadasxva tipis frontebis 
gavlasTan, agreTve erTgvarovan haeris masebSi Zlier 
ganviTarebul konveqciul procesebTan. 
dasavleT saqarTveloSi aRmosavleT saqarTvelosTan 
gansxvavebiT, setyvis procesebi warmoiqmneba mxolod 
civi haeris masebis SemoWrebis dros. aRosavleTidan 
SemoWrili civi fronti lixis qedamde vrceldeba da 
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iSleba, iSviaT SemTxvevaSi Tu dasavleTSi iWreba 
fionuri efeqtis galeniT haeri mSrali, Tbili da 
mdgradi xdeba, amitom setyva ar warmoiqmneba. meore 
mxriv setyvis warmoqmnas fioni xels uwyobs 
samxreTis ciklonebis Semosvlisa da gavlis dros. 
setyvis udidesi ganmeoreba  - 44% modis civ frontze, 
24%- talRur aRrevaze, 17% SemTxveva Sidamasiur 
konveqciuli porocesebis dros, xolo 15%-
okludirebuli frontis dros. 

monacemebis analizma gamoavlina, rom dasavleT 
da aRmosavleT saqarTveloSi setyvian dReTa ricxvis 
mravalwliur msvlelobas aTwleulebis mixedviT 
aqvT uaryofiTi daxris trendebi e.i. kleba, garda 
sadgur Tbilisis monacemebisa, sadac mcire matebas 
aqvs adgili. setyvian dReTa ricxvis Semcireba 
dasavleT da aRmosavleT saqarTveloSi mohyva 
qvefenili zedapiris Termul gaerTgvarovnebas, rac 
gamoiwvia teritoriis urbanizaciam.  

sadgur Tbilisis 108 wliani dakvirvebis 
monacemebiT setyvis mosvlis arcerTi dRe ar iyo 
wvimis gareSe da iyo umTavresad ciklonuri da 
ugradiento bariuli velis pirobebSi. setyvian dReTa 
saSualo ricxvis aTwleulebis mixedviT 
mravalwliur msvlelobas aqvs mcire matebis 
tendencia. es movlena aixsneba qvefenili zedapiris 
Termuli gaerTgvarovnebiT, rac teritoriis 
urbanizacias mohyva, agreTve atmosferoSi 
anTropogenuri aerozolebis Semcvelobis, 
kondensaciisa da kristalizaciis birTvebis 
koncentraciis gazrda.  

qvefenili zedapiris anTropogenuri cvlilebebis 
Sesabamisad setyvis sixSiris intensivoba icvleba 
wlidan wlamde, aTwleulidan aTwleulebamde e.i. aqvs 
saukunovani msvleloba. 

setyvianobis dasaxasiaTeblad mniSvnelovani 
parametria aseve misi ganmeoradoba. am sididis 
aRwerisTvis 1962-2014w. periodis monacemebi 
gamoviyeneT [5]. 
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nax.4.4. setyvis ganmeoradoba 1962-2014w. periodSi 
saqarTvelos teritoriaze. 
 

rogorc nax.4.4 -dan Cans setyvis ganmeoradoba 
sagrZnobladaa momatebuli bolo wlebSi. 
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4.2. elWeqian dReTa ricxvis variaciebis 
gamokvleva 

 
elWeqian dReTa ricxvis variaciebis gamosakvlevad 
gamvixiloT misi trendebi: 
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nax. 4.2.1. elWeqian dReTa ricxvis trendebi 
saqarTvelos sxvadasxva klimatur zonebSi   

trendebis ganxilvisas gamovlinda rom yvela 
klimatur zonaSi mTlianobaSi aqac tendencia 
uaryofiTia, mimarTulia Semcirebisaken. magram aqac 
aRiniSneba SesamCnevi fluqtuaciebi: 1970-75 ww. edr-is 
zrda fiqsirdeba 10 klimatur zonaSi (I, III-VI, IX-XI, 
XIII, XV). meore periodi, romelSic umetes regionSi 
dafiqsirda zrda aris 1980-90 ww. aqac rogorc sdr-is 
trendebSi, bolo aTwleulSi 2000-06 wlebSi mcire 
zrda SeimCneva [1].  
    aRsaniSnavia rom II, VII, XIV klimatur zonebSi 
zrdis fluqtuacia fiqsirdeba mTel 1975-90 w.w. 
periodSi. aqac rogorc sdr-is trendebSi naklebad 
aris warmodgenili 1990-2000 w.w periodi, monacemTa 
simciris gamo. 
elWeqebis saSualo wliuri ganawileba warmodgenilia 
geosainformacio rukaze, saidanac naTlad Cans 
elWeqebis intensiuri gavrcelebis centrebi da maTi 
intensivoba. 
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nax.4.2.2. elWeqebis wliuri ganawileba saqarTvelos 
teritoriaze [2]. 
  
     elWeqian dReTa wliuri ricxvis (edr) sivrcul-
droiTi ganawilebis dasadgenad damuSavda 74 
meteosadguris 1960-2006 ww monacemebi. gamoTvlil iqna 
edr_is statistikuri parametrebi: dakvirvebis 
periodi, maqsimaluri, minimaluri da saSualo 
mniSvnelobebi, standartuli gadaxrebi, modaluri 
mniSvnelobebi, asimetria, eqscesi da variaciis 
koeficientebi. Sedegebi moyvanilia cxrilSi 1.1, sadac  
meteosadgurebi dajgufebulia klimaturi zonebis 
mixedviT. cxrilidan Cans, rom edr_is maqsimaluri 
mniSvnelobebi moTavsebulia 42-73 intervalSi. (42 – IV 

klimaturi zona, zemo imereTi; 73 – XV klimaturi 
zona, samxreT mTianeTis samxreTi ferdobebi), 
saSualo wliuri mniSvnelobebi 25-49 dRis 
intervalSia. modaluri mniSvnelobebi 23-dan 51-mde 
icvleba. 
     mTlianobaSi dasavleT saqarTveloSi  edr-is 
maqsimumi 53 dRes Seadgens, saSualo – 32, modaluri 
28. aRmosavleT saqarTveloSi edr-is maqsimumi aRwevs 
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61 dRes, saSualo 39 da modaluri 38. ganawileba 
miiswrafis normalurisken, radganac asimetriis da 
eqscesis mniSvnelobebi TiTqmis yvela sadgurze ar 
aRemateba 1-s. variaciis koeficientebi 30% 
farglebSia. monacemTa rigebi erTgvarovania, 
zomierad asimetriuli. statistikuri uzrunvelyofa 
sdr-is da edr-isTvis Semowmda maTi korelaciuri 
kavSiriT standartul gadaxrebTan [1]. kavSiri sakmaod 
maRalia. determinaciis koeficientebi Sesabamisad 

tolia 4177,0           5977,0 22  ell RR  maSasadame, 

saqarTvelos pirobebSi dakvirvebis minimalurad 
misaRebi periodi setyvianobisaTvis 30 welia da 
elWeqebisaTvis 10-15 welic sakmarisia. 
    samuSaos aqvs praqtikuli mniSvneloba, radganac 
miRebuli Sedegebi SesaZlebelia gamoyenebul iqnas 
rogorc soflis meurneobaSi, aseve navTob da 
gazsadenebis, maRali Zabvis xazebis gayvanisas, 
strategiuli avtobanebis da sxva infrastruqturis 
mSeneblobisas, turistuli marSrutebis dasadgenad, 
klimatis sxvadasxva modelebis Seqmnisas da a.S.     
 
literatura 
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Tavi 5.   elWequri aqtivoba saqarTvelos 
uReltexilebze 

 
saqarTvelos ekonomikis ganviTarebis erT-erT 

mniSvnelovan mimarTulebad miCneulia turizmi. 
amasTan dakavSirebiT sakmaod aqtualuri gaxda 
sxvadasxva turistuli marSrutebis usafrTxoebis 
uzrunvelyofa. rogorc cnobilia, saqarTvelos 
teritoriis umetesi nawili ukavia mTebs da umetesi 
turistuli marSruti gadis mTian uReltexilebze. 
kvlevis mizania  saqarTvelos zogierTi 
mniSvnelovani uReltexilis midamoebis elWequri 
aqtivobis Seswavla. 

gansakuTrebiT saSiSia elWeqi mTaSi. Llokaluri 
masStabiT elvis dartyma reliefTan aris 
dakavSirebuli. cnobilia, rom mTis Txemebi da 
mwvervalebi izidaven da agroveben elvis muxts. mTis 
ferdobze nebismieri amozneqiloba aris elvis 
dartymis SesaZlo adgili. aRsaniSnavia, rom elvis 
deni Zalian saSiSia da naklebad Seswavlili. roca 
elva xvdeba mTis SverilSi, warmoqmnili deni eZebs 
ymciresi winaRobis gzas da gadadis kldeebis 
zedapirze, Cadis napralebSi, mcire RrmulebSi, 
kldeebis kalTebSi. amrigad, yvela es adgili elWeqis 
dros adamianisaTvis Zalian saSiSia [1]. 

Mmocemul TavSi gaanalizebulia saqarTvelos 
Svidi uReltexilis midamoebSi elWeqiani dReebis 
wliuri ricxvis statistikuri maxasiaTeblebi da 
gamoangariSebulia dedamiwis zedapirze elvis 
ganmuxtvebis saSualo da maqsimaluri ricxvi yovel 
100kv.km-ze. 

Gganxilulia Semdegi uReltexilebi: beCos, 
mamisonis, cxrawyaros, jvris, zekaris, goderZis da 
rikoTis. 

beCos uReltexili _ kavkasionis mTavar 
wyalgamyof qedze gadis, donRuzoronis da Sxeldis 
mTebs Soris, zRvis donidan 3375m simaRleze. Digi 
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dafarulia yinuliT. Bbiliki gadadis enguris 
xeobidan mdinare dorlajaris saTaveebTan. sxva 
uReltexilebTan SedarebiT igi yvelaze advili 
gadasasvlelia CrdiloeT kavkasiaSi. Mmamisonis 
uReltexili raWa-leCxumis regionSia, kavkasionis 
mTavar wyalgamyof qedze, gadis mdinareebis ardonis 
da WanWaxis saTaveebze. simaRle zRvis 
donidan_2854metria. mis kalTebze subalpuri da 
alpuri mdeloebia.Amamisonis uReltexilze gadis 
saqarTvelos samxedro gza. cxrawyaros uReltexili 
zRvis donidan 2462metrze mdebareobs TrialeTis 
qedis dasavleT nawilSi, Semosilia subalpuri 
mdelos balaxeuliT. igi akavSirebs borjomis da 
axalqalaqis municipalitetebs. jvris uReltexili _ 
xevis kavkasionis mTavar qedzea, mdinareebis Tergis 
da mTiuleTis aragvis wyalgamyofze, zRvis donidan 
2379metr simaRleze. misi midamoebi subalpuri da 
alpuri landSaftebia. uReltexilze gadis 
saqarTvelos samxedro gza. samxreT-dasavleT 
kalTaze mowyobilia gudauris zamTris sportul-
gamasajamrTebeli kompleqsi. zekaris ureltexili_ 
e.w. rkinis jvari, mesxeTis qedze mdebareobs, misi 
simaRle zRvis donidan 2180metria. igi Semosilia 
subalpuri buCqnariT da mdeloebiT. zekarze gadadis 
saavtomobilo gzatkecili, romelic akavSirebs 
mdinareebis xaniswyalis da qvablianis xeobebs. 
goderZis uReltexili gadis arsianis qedze, aWaris 
da mesxeTis sazRvarze, zRvis donidan 2025metrze. igi 
aerTianebs baTums da axalcixes. suramis (rikoTis) 
uReltexili aerTianebs didi da mcire kavkasionis 
masivebs. igiLlixis qedis samxreT monakveTzea, mdinare 
rikoTulis (Zirulas marcxena Senakadi) saTaveebTan. 
es yvelaze dabali uReltexilia _misi simaRle zRvis 
donidan sul 949 metria. igi Semosilia kolxuri 
tipis Sereuli farTofoTlovani tyiT, masze gadis 
Tbilisi-quTaisis saavtomobilo magistrali da mis 
qveS - rkinigza (xaSuri–zestafonis monakveTi). misi 
eleqtroficireba moxda 1932 wels da pirvelad 
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sabWoTa kavSirSi masze daiwyo elmavlebis 
eqspluatacia. 1982wels uReltexilis qveS gaixsna 
1722m. sigrZis saavtomobilo gvirabi.  

kvlevis Casatareblad gamoyenebulia ganxiluli 
uReltexilebTan axlos mdebare meteosadgurebis 
elWeqian dReTa ricxvis 1961-2006 ww.-is monacemebi [2]. 
gamoTvlilia am parametris saSualo, maqsimaluri da 
modaluri wliuri mniSvnelobebi, standartuli 
gadaxrebi da variaciis koeficientebi. dedamiwis 
zedapirze ganmuxtvebis saSualo da maqsimaluri 
mniSvnelobebi gamoTvlilia Semdegi 
naxevradempiriuli formuliT [3]: 
 

N = 3.6T
1.3

       

sadacNN aris ganmuxtvebis ricxvi 100kv.km-ze da T _ 
elWeqian dReTa ricxvi. 

miRebuli Sedegebi moyvanilia cxrilSi 5.1: 
 

cxrili 5.1. saqarTvelos uReltexilebze elWequri 
aqtivobis maxasiaTeblebis 
statistikuri parametrebi (elWeqian dReTa ricxvis 
saSualo   , maqsimaluri (max) da modaluri (mod.) 
mniSvnelobebi standartuli gadaxrebi σ, variaciis 
koeficientebi Cv% da dedamiwis zedapirze 
ganmuxtvebis saSualo    da maqsimaluri Nmax wliuri 
raodenoba) 
 

uReltexi
li 

simaRl
e zR.d. 

H(m) 

dakv. 
period
i T(w) 

   σ 
ma

x 

mod

. 

Cv

% 
   

NNma

x 

beCo 
3800 32 

1
4 

6 25 18 48 116 266 

mamisoni  
2819 34 

2
7 

1
0 

46 26 37 
25
8 

602 

cxrawyaro 
2454 32 

3
7 

1
2 

58 38 31 
44
8 

818 

jvari 
2379 32 

2
9 

1
0 

50 23 36 
32
9 

674 

zekari 2180 30 2 1 59 30 52 32 835 
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9 5 3 
goderZi 

2025 35 
3
2 

1
5 

67 30 46 
36
9 

994 

rikoTi 
949 32 

3
4 

11 56 25 33 
39
6 

778 

 
 

cxrilidan Cans, rom elWeqian dReTa ricxvis 
saSualo wliuri ricxvi ganxilul uReltexilebxe 30 
-37dRian intervalSi icvleba, beCos uReltexilis 
gamoklebiT, sadac saSualod weliwadSi mxolod 14 
elWeqiani dRe fiqsirdeba. amis mizezia rogorc 
monacemTa naklebloba da araerTgvarovneba, aseve 
midamoebis yinuliT dafaruloba, romlis pirobebSic 
elvebi naklebad aRiniSneba. 

danarCen eqvs uReltexilze elWeqian dReTa 
maqsimaluri ricxvi 50-dan (mamisoni) 67 dRemde 
(goderZis uR.) icvleba. beCoze elWeqiani dReebis 
maqsimumi 25-s aRwevs.  elWeqian dReTa ricxvis 
modaluri mniSvnelobebi 25 -38 dRis farglebSia da 
beCoze is 20-s utoldeba. rogorc cnobilia, regioni, 
romelSic elWeqian dReTa wliuri ricxvi 25 
aRemateba, iTvleba elWeqsaSiSad [4] 

elWequri aqtivoba  elWeqian dReTa raodenobis 
da xangrZlivobis garda xasiaTdeba ufro zogadi 
maCvenebliT _ ganmuxtvebis saSualo raodenobiT 
dedamiwis zedapiris farTis erTeulze. Gganxilul 
uReltexilebze, zemoT mocemuli formulis 
gamoyenebiT, miRebul iqna Semdegi: ganmuxtvebis 
saSualo wliuri raodenoba farTis 100kv.km-ze 200-450 
intervalSi icvleba, maqsimaluri ki 600-1000 aRwevs. 
aRsaniSnavia, rom elvadacvis TvalsazrisiT 
ganmuxtvebis maqsimaluri raodenoba aris 
gasaTvaliswinebeli rogorc adamianebisaTvis aseve 
sxvadasxva infrastruqturuli obieqtebis Seqmnisas. 

aseve gamoTvlilia  elWeqian dReTa saSualo 
ricxvis trendebi. Uumetes uReltexilze bolo 
aTwleulSi aRiniSneba am parametris kleba, magram es 
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ganpirobebulia monacemTa nakleblobiT. amasTan, 
rikoTis uReltexilze trendi mkveTrad dadebiTia. 
savaraudoT es dakavSirebulia uReltexilis 
midamoebSi atmosferos gaWuWyianebasTan. 

 
 

 
 
nax 5.1 rikoTis uReltexilis midamoebis elWeqian 
dReTa ricxvis trendi (1961-2006ww.) 

 
miRebuli Sedegebi gasTvaliswinebelia 

sxvadasxva turistuli marSrutebisaTvis safrTxoebis 
rekomendaciebis Sedgenisas. 
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Tavi6. baqo-Tbilisi-jeihanis navTobsadenis 

saqarTvelos monakveTis mimdebare teritoriis 
elWeqianobis gamokvleva 

 
     2006 wlis ivlisSi amoqmedda samxreT kavkasiis 
regionisaTvis erT-erTi mniSvnelovani navTobsadeni 
baqo-Tbilisi-jeihani, romelic gadis sami 
saxelmwifos – azerbaijanis, saqarTvelos da 
TurqeTis teritoriaze. misi sigrZe 1775 km-ia. 
aRniSnuli navTobsadeni gadis samxreT saqarTvelos 
mTianeTze da Seadgens 235km. 

 

        
 
 
 
 
 
 
 nax.6.1. baqo-Tbilisi-jeihanis navTobsadenis marSruti  

kvlevis mizania baqo-jeihanis navTobsadenis 
saqarTvelos monakveTis mimdebare teritoriis 
elWeqsaSiSroebis gamokvleva. amisaTvis jer kidev 
2002 wels Segrovda da damuSavda sakvlev regionSi 
ganlagebuli eqvsi hidrometeorologiuri sadguris 
(gardabani, TeTri-wyaro, walka, bakuriani, efremovka, 
axalcixe) elWeqianobis parametrebis ocwliani 
monacemTa baza  [1]. CamoTvlili meteosadgurebi 
ganlagebulia sxvadasxva klimatur zonebSi, zRvis 
donidan sxvadasxva simaRleebze. Sesabamisad, 
navTobsadenis mimdebare teritoriaze klimatis 
maxasiaTeblebis ganawilebac sxvadasxvaa [2].  

momdevno etapze  Catarda miRebuli monacemebis 
statistikuri analizi, romlis safuZvelzec 
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ganisazRvra elWeqianobis Semdegi parametrebis 
sezonuri (IV-X Tveebi) da wliuri saSualo da 
maqsimaluri mniSvnelobebi: elWeqian dReTa ricxvi, 
elWeqebis SemTxvevaTa ricxvi, elWeqebis saSualo 
Tviuri xangrZlivoba. garda am parametrebisa, 
navTobsadenebze elWeqdamcav  RonisZiebebis 
Casatareblad didi mniSvneloba aqvs dedamiwaze 
eleqtroganmuxtvebis raodenobis ganawilebis 
codnasac [3,4.]. amisTvis gamoyenebulia naxevrad-
empiriuli formula [5,6] romelic sakmaod karg 
SesabamisobaSia sadguris monacemebTan 

  

                       = 3.6      ,          (1) 
 
sadac   -ganmuxtvebis ricxvia dedamiwis 100km²-ze, T – 
elWeqian dReTa ricxvi mocemul regionSi. 
  elWeqianobis maxasiaTeblebis miRebuli 
mniSvnelobebi warmodgenilia qvemoT mocemul 
cxrilebSi 6.1 da6.2  

 
cxrili 6.1.  baqo-jeihanis navTobsadenis saqarTvelos 

teritoriis monakveTis elWeqianobis   parametrebis 

saSualo mniSvnelobebis sezonuri ganawileba. (1) 
elWeqian dReTa ricxvis saSualo mniSvnelobebi; (2) 
elWeqebis SemTxvevaTa ricxvis saSualo mniSvnelobebi 
(3) elWeqebis saSualoTviuri xangrZlivoba (sT.); (4) 
ganmuxtvebis saSualo ricxvi dedamiwis zedapirze (100 
km2-ze) 
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 cxrili 6. 2.  elWeqianobis   parametrebis maqsimaluri mniSvnelobebis sezonuri 

ganawileba: (1) dReTa ricxvis maqsimaluri mniSvnelobebi; (2)elWeqebis SemTxvevaTa ricxvis 
maqsimaluri mniSvnelobebi; (3)elWeqebis saSualoTviuri xangrZlivobis maqsimaluri 
mniSvnelobebi (sT.); ganmuxtvebis maqsimaluri ricxvi dedamiwis zedapirze (100 km2-ze) 

sadguri 

Tveebi sez

oni 

IV-X 
IV V VI VII VIII IX X 

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 4 

1.gardabani 4 4 7.3 10 12 43.8 12 17 39.1 10 12 37.3 11 11 27.3 8 9 22.6 3 3 8.5 470 

2.TeTri-wyaro 7 8 21.9 13 18 53.3 15 22 75.4 11 14 41.1 11 14 50.3 12 13 29.2 5 6 12.3 630 

3.walka 6 7 6.4 13 15 25.3 12 19 32.7 9 10 18.7 10 14 21.6 10 12 19.5 2 3 2.7 470 

B4.bakuriani 7 8 22.7 18 22 69.4 20 24 83.2 12 17 52.3 15 19 68.2 11 14 63.3 7 7 21.1 980 

E5.ninowminda 7 7 9.7 21 26 63.6 22 28 67.3 17 20 47 16 22 69.4 18 18 34.8 6 6 15 1160 

6.axalcixe 6 8 8.5 17 24 55.1 19 24 67.9 15 23 40.6 15 16 69.1 13 13 39.5 7 7 30.7 1070 

sadguri 

Tveebi sezoni 

IV-X IV V VI VII VIII IX X 

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 4 

1.gardabani 2.1 2.2 4.3 6.4 7.7 20.4 7.8 9.4 23.6 5.2 5.8 15 4.8 5.3 12.8 2.8 2.8 6.8 1.5 1.6 2.8 310 

2.TeTri-

wyaro 
3.7 3.9 9.7 9.2 11.6 30.2 10.9 14.2 37.8 6.7 8.5 23.7 6.7 7.0 18.1 5.8 6.6 15.6 2.1 2.3 5.1 520 

3.walka 2.3 2.6 2.6 8.3 9.7 14.9 8.4 10.3 14.2 4.1 4.5 6.6 4.5 5.5 7.6 3.3 3.7 5.0 1.3 1.4 1.5 330 

4.bakuriani 2.7 2.9 5.6 10.8 13.6 36.3 11.8 14.2 44.6 8.1 8.8 23.7 8 10.9 24.1 5.5 6.6 17.4 3.4 3.6 8.4 590 

5.ninowminda 2.7 2.7 2.6 10.1 11.4 21.1 12.8 14.1 34.6 8.6 10 23 9.6 10.7 27.3 5.8 6.4 12.2 2.3 2.3 4.1 620 

6.axalcixe 3.2 3.6 3.7 11.9 14.7 27.9 12.7 15.1 35.3 8.6 10.8 22.2 8.8 13.1 24.5 5.5 6.3 11.7 3.1 3.2 7.3 650 
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rogorc cxrilebidan  Cans, eqvsive sadgurze 
elWeqianobis SesamCnevi aqtivoba vlindeba wlis V-VIII 
TveebSi. elWeqian dReTa  saSualo ricxvi icvleba 5-
dan 13-mde, maqsimaluri ki 9-dan 19-mde. elWeqebis 
SemTxvevaTa saSualo ricxvi icvleba 6-dan 15-mde, 
maqsimaluri – 12-dan 28-mde. elWequri xangrZlivobis 

saSualo mniSvnelobebis intervalia 7÷÷45 saaTi, 

maqsimaluris – 19 ÷÷84 saaTi. aRsaniSnavia, rom yvela 
parametris minimaluri mniSvnelobebi fiqsirdeba 
mxolod walkaSi. SesaZloa, rom aq adgili aqvs 
wyalsacavis gavlenas. ganmuxtvebis saSualo sezonuri 
(IV-X Tveebi) raodenoba 100kv.km² farTze moqceulia 

310 ÷ 650 intervalSi, maqsimaluri raodenoba icvleba 
TiTqmis 500-dan 1200-mde  yovel 100 kv.km-ze.  
   zemoTqmuli TvalsaCinod warmodgenilia Semdeg 6.2-
6.9 naxzebze.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
nax.6.2. elWeqian dReTa saSualo ricxvis sezonuri 
ganawileba baqo-jeihanis navTobsadenis saqarTvelos 
monakveTis mimdebare teritoriaze. cxr.6.1.-is mixedviT  
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nax 6..3. elWeqis SemTxvevaTa saSualo ricxvis 
sezonuri ganawileba navTobsadenis baqo-jeihanis 
saqarTvelos monakveTis mimdebare teritoriaze. 
  

 

 

 

 

 

 

 

 

nax.6.4. elWeqTa xangrZlivobis saSualo mniSvnelobis 
sezonuri ganawileba navTobsadenis baqo-jeihanis 
saqarTvelos monakveTis mimdebare teritoriaze. 
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nax. 6.5 eleqtroganmuxtvebis saSualo ricxvis 
ganawileba eqvs ganxilul meteosadgurze mTeli 
sezonis (IV-X Tve) periodSi.     

 

 

 

 

 

 

 

 

 
nax. 6.6. elWeqian dReTa maqsimaluri ricxvis 
sezonuri svla baqo-jeihanis navTobsadenis 
saqarTvelos monakveTis mimdebare teritoriaze. 
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nax.6.7 elWeqebis SemTxvevaTa maqsimaluri  ricxvis 
sezonuri svla navTobsadenis baqo-jeihanis 
saqarTvelos monakveTis mimdebare teritoriaze. 
 

 

 

 

 

 

 

 

 

nax.6.8 elWeqTa xangrZlivobis maqsimaluri 
mniSvnelobis sezonuri svla navTobsadenis baqo-
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jeihanis saqarTvelos monakveTis mimdebare 
teritoriaze. 

 

 

 

 

 

 

 

 

 

nax. 6.9 eleqtroganmuxtvebis maqsimaluri ricxvis 
ganawileba eqvs ganxilul meteosadgurze mTeli 
sezonis (IV-XTve) ganmavlobaSi.    
   

warmodgenilი grafikebidan Cans sakmaod mWidro 
arawrfivi saxis kavSiri elWeqian dReTa, SemTxvevaTa 
ricxvsa da elWequr xangrZlivobas Soris, rasac 
safuZvlad udevs formula (1). Aaseve, aRsaniSnavia am 

samი parametris sezonur svlaSi e.w. meoradi 
maqsimumebis arseboba, ZiriTadad agvistos TveSi. 
     mocemul gamokvlevaSi ganisazRvra baqo-Tbilisi-
jeihanis navTobsadenis saqarTvelos monakveTis 
mimdebare teritoriaze elWeqianobis mniSvnelovani 
maxasiaTeblebis ganawileba [8,9]. amgvari gamokvlevebi 
sakmaod mniSvnelovania im regionebisaTvis, sadac 
momavalSi igegmeba navTob da air-milsadenebis, 
maRali Zabvis eleqtrogadamcemi xazebis, an 
strategiulad mniSvnelovani avtotrasebis gayvana.  
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Tavi 7. saqarTvelos teritoriaze elWeqis xdomilebis 

albaToba 
 

elWequri aqtivobis ZiriTadi klimaturi 
maxasiaTebelia elWeqian dReTa ricxvi (edr). 
Cveulebriv, am parametris saSualo mravlwliuri 
ganawileba did da rTul reliefis mqone 
teritoriaze sakmaod araTanabaria. sezonuri 
ganawilebac aseve wanacvlebulia sxvadasxva 
regionebSi. Aamitom, elWequri procesebis 
geografiuli ganawilebis daxasiaTeblad edr-is 
codna ar aris sakmarisi. saWiroa elWeqis xdomilebis 
gansazRvra dakvirvebis sadguridan sxvadasxva 
manZilebze, romlebic 20km aRemateba. am albaTobis 
gamosaTvlelad gamoyenebul iqna puasonis gantoleba 
Cawerili Semdegi saxiT: [1,2]  

 

          
 

 
 
 

 
 

 

  
                       (7.1) 

 

sadac     wlis Tbili periodis (III-XTveebi) 
elWeqian dReTa saSualo mravalwliuri (1936-2006ww.) 
ricxvia, k – sezonis dReTa ricxvi, r – gansaxilveli 
farTobis radiusi (50,100,150km), r0 – im farTobis 
radiusia, romelzec fiqsirdeba elWeqi vizualur-
smeniTi meTodiT (20km). 

elWeqian dReTa ricxvis monacemebi aRebulia 
saqarTvelos mTel teritoriaze ganlagebul 59 
meteosadguridan. albaToba gamoTvlilia TiToeuli 
sadguridan 50, 100 da 150km. radiusis farTobze. edr-
is, rogorc saSualo, aseve maqsimaluri sezonuri 
mniSvnelobebis gamoyenebiT. Sedegebi warmodgenilia 
cxril 7.1-Si. 
 
cxrili 7.1.saqarTvelos teritoriaze elWeqis 
xdomilebis albaToba. 
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(H - sadguris simaRle zRvis donidan, P1 - albaToba 
gamoTvlili edr-is saSualo mniSvnelobebiT,P2- 
albaToba gamoTvlili edr-is maqsimaluri 
mniSvnelobebiT, r1 , r2  da r3 Sesabamisad 50, 100 da 150km. 
radiusis farTobebi, romelzec gamoiTvleba 
albaTobebi) 
 

klimaturi 
zona 

# sadguri 
H 

(m) 

P1 P2 

r1 r2 r3 r1 r2 r3 

1 2 3 4 5 6 7 8 9 10 

I. Savi 
zRvispireTis 
samxreTi 
nawili 

1. 
2. 
3. 

baTumi 
foTi 
Caqvi 

10 
3 
30 

0.19 
0.21 
0.23 

0.34 
0.38 
0.4 

0.47 
0.51 
0.54 

0.34 
0.37 
0.38 

0.56 
0.60 
0.62 

0.71 
0.75 
0.76 

saSualo 0.21 0.37 0.51 0.36 0.59 0.74 

II. Savi 
zRvispireTis 
CrdiloeTi 
nawili 

1. 
2. 

anaklia 
Torsa 

3 
10 

0.16 
0.18 

0.29 
0.33 

0.4 
0.46 

0.25 
0.26 

0.43 
0.45 

0.57 
0.59 

saSualo 0.17 0.26 0.43 0.25 0.44 0.58 

III. dasavleT 
saqarTvelos 
Sida 
dablobis 
nawili Tavisi 
mTiswineTebiT 

1. 
2. 
3. 
4. 
5. 

lanCxuTi 
quTaisi 
zugdidi 
Coxatauri 
martvili 

20 
114 
177 
150 
170 

0.16 
0.21 
0.24 
0.17 
0.11 

0.3 
0.38 
0.43 
0.31 
0.21 

0.41 
0.51 
0.56 
0.42 
0.29 

0.26 
0.36 
0.33 
0.3 
0.22 

0.45 
0.6 
0.55 
0.51 
0.39 

0.59 
0.74 
0.7 
0.66 
0.52 

saSualo 0.18 0.33 0.44 0.29 0.5 0.64 

IV. imereTis 
masivi lixis 
qedis 
dasavleTi 
ferdobebiT 

1. 
2. 
3. 
4. 

saqara 
saCxere 
wifa 
sairme 

148 
415 
673 
910 

0.17 
0.15 
0.16 
0.17 

0.31 
0.28 
0.3 
0.31 

0.42 
0.39 
0.41 
0.42 

0.29 
0.25 
0.26 
0.29 

0.5 
0.44 
0.45 
0.49 

0.64 
0.58 
0.59 
0.64 

saSualo 0.16 0.3 0.41 0.27 0.47 0.61 

V. zemo da 
qvemo 
qarTlis vake-
dablobebi 
mTiswineTebiT  

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

Tbilisi 
bolnisi 
muxrani 
gori 
xaSuri 
sagarejo 
cxinvali 
duSeTi 
TianeTi 
mTa-sabueTi 

470 
534 
550 
588 
690 
802 
862 
922 
1099 
1242 

0.21 
0.25 
0.27 
0.21 
0.25 
0.23 
0.18 
0.26 
0.23 
0.17 

0.38 
0.43 
0.46 
0.38 
0.44 
0.4 
0.33 
0.46 
0.41 
0.31 

0.51 
0.57 
0.61 
0.51 
0.58 
0.54 
0.46 
0.6 
0.55 
0.42 

0.32 
0.36 
0.44 
0.36 
0.37 
0.31 
0.28 
0.41 
0.38 
0.25 

0.54 
0.6 
0.69 
0.58 
0.61 
0.52 
0.48 
0.65 
0.62 
0.43 

0.69 
0.74 
0.83 
0.73 
0.75 
0.67 
0.63 
0.79 
0.76 
0.57 

saSualo 0.23 0.4 0.54 0.35 0.57 0.72 

VI. alaznis 
veli 

1. 
2. 

lagodexi 
gurjaani 

362 
410 

0.26 
0.24 

0.45 
0.42 

0.59 
0.56 

0.36 
0.34 

0.59 
0.56 

0.74 
0.71 
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mTiswineTebiT 3. 
4. 
5. 

yvareli 
axmeta 
Telavi 

443 
567 
568 

0.23 
0.21 
0.28 

0.4 
0.38 
0.48 

0.54 
0.51 
0.63 

0.33 
0.32 
0.39 

0.55 
0.53 
0.62 

0.7 
0.68 
0.72 

saSualo 0.24 0.43 0.57 0.35 0.57 0.71 

VII. ioris 
zegani 
mosazRvre 
stepebiT 

1. 
2. 
3. 

gardabani 
Siraqi 
dedofliswyaro 

300 
555 
800 

0.19 
0.19 
0.23 

0.34 
0.35 
0.4 

0.47 
0.48 
0.54 

0.31 
0.29 
0.32 

0.52 
0.49 
0.53 

0.67 
0.64 
0.68 

saSualo 0.2 0.36 0.5 0.31 0.51 0.66 

IX. dasavleT 
kavkasionis 
Sida nawili 

1. 
2. 
3. 
4. 
5. 
6. 

cageri 
ambrolauri 
lentexi 
oni 
Sovi 
mamisonis uR. 

474 
544 
760 
788 
1507 
2854 

0.25 
0.25 
0.15 
0.19 
0.21 
0.19 

0.43 
0.44 
0.28 
0.35 
0.38 
0.34 

0.57 
0.58 
0.39 
0.48 
0.51 
0.47 

0.35 
0.46 
0.24 
0.38 
0.32 
0.27 

0.58 
0.71 
0.43 
0.61 
0.54 
0.47 

0.73 
0.85 
0.56 
0.76 
0.69 
0.61 

saSualo 0.21 0.37 0.5 0.34 0.56 0.7 

 

klimaturi 
zona 

# sadguri 
H 

(m) 

P1 P2 

r1 r2 r3 r1 r2 r3 

1 2 3 4 5 6 7 8 9 10 

X.aRmosavleT 
kavkasionis 
wina da 
SuamTianeTi 

1. fasanauri 1070 0.24 0.42 0.56 0.39 0.62 0.77 

saSualo 0.24 0.42 0.56 0.39 0.62 0.77 
XI. aRmosavleT 
kavkasionis 
maRalmTianeTi 

1. 
2. 
3. 

barisaxo 
gudauri 
jvris uR. 

1325 
2194 
2395 

0.19 
0.27 
0.21 

0.35 
0.47 
0.37 

0.48 
0.61 
0.5 

0.35 
0.39 
0.32 

0.58 
0.62 
0.54 

0.73 
0.77 
0.69 

saSualo 0.22 0.4 0.53 0.35 0.58 0.73 

XII. kavkasionis 
Crdilo 
ferdobebi 

1. 
2. 

stefanwminda 
omalo 

1744 
1880 

0.14 
0.21 

0.26 
0.38 

0.36 
0.51 

0.21 
0.33 

0.37 
0.55 

0.5 
0.7 

saSualo 0.18 0.32 0.44 0.28 0.46 0.6 

XIII. samxreT 
saqarTvelos 
mTianeTis 
dasavleTi 
nawili 

1. 
2. 
3. 
4. 

qeda 
xulo 
baxmaro 
goderZis 
uR. 

256 
923 
1926 
2025 

0.12 
0.22 
0.21 
0.21 

0.23 
0.39 
0.38 
0.37 

0.32 
0.53 
0.51 
0.5 

0.21 
0.39 
0.33 
0.32 

0.38 
0.63 
0.56 
0.54 

0.51 
0.78 
0.7 
0.69 

saSualo 0.19 0.35 0.47 0.31 0.53 0.67 

XIV. mesxeTis 
da TrialeTis 
qedebis 
samxreTi 
ferdobebi 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

borjomi 
TeTri-wyaro 
manglisi 
abasTumani 
bakuriani 
zekaris uR. 
cxra-wyaro 

789 
1140 
1194 
1265 
1665 
2180 
2466 

0.23 
0.29 
0.32 
0.29 
0.3 
0.24 
0.23 

0.4 
0.5 
0.54 
0.49 
0.51 
0.42 
0.41 

0.54 
0.64 
0.69 
0.64 
0.66 
0.56 
0.55 

0.33 
0.37 
0.4 
0.4 
0.43 
0.33 
0.32 

0.56 
0.61 
0.64 
0.64 
0.7 
0.55 
0.54 

0.7 
0.75 
0.79 
0.79 
0.81 
0.7 
0.69 

saSualo 0.27 0.47 0.61 0.37 0.61 0.75 

XV. samxreT 1. axalcixe 982 0.32 0.53 0.68 0.42 0.67 0.81 
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saqarTvelos 
mTianeTis 
samxreTi 
nawili  

2. 
3. 
4. 
5. 
6. 

aspinZa 
walka 
axalqalaqi 
karwaxi 
faravani 

1098 
1457 
1716 
1863 
2100 

0.27 
0.2 
0.31 
0.29 
0.31 

0.46 
0.36 
0.52 
0.5 
0.52 

0.61 
0.49 
0.67 
0.64 
0.67 

0.36 
0.3 
0.44 
0.48 
0.43 

0.58 
0.5 
0.69 
0.73 
0.68 

0.73 
0.65 
0.83 
0.86 
0.82 

saSualo 0.28 0.48 0.63 0.41 0.64 0.78 

 
 
cxril 7.1-Si meteosadgurebi dajgufebulia 

klimaturi zonebis mixedviT [3]. daraioneba xdeboda 
regionebis fizikur-geografiuli Taviseburebebis, 
atmosferuli procesebis, gabatonebuli 
cirkulaciebis, radiaciuli Tbogadacemis da 
radiaciuli balansis mdgenelebis gadaxrebis, 
ZiriTadi klimaturi elementebis reJimis 
gaTvaliswinebiT. 

dasavleT saqarTveloSi 6 klimaturi zonis 
monacemebia gamoyenebuli. Savi zRvispireTi or 
nawilad aris gayofili (I da IIzonebi), samxreTi da 
CrdiloeTi. rogorc Cans cxrilidan, elWeqis 
xdomilebis albaToba samxreT nawilSi metia. 
sadguridan 50, 100 da 150km-is radiusis farTobze 
e.d.r-is saSualo ricxvisas albaToba (P1) icvleba 0.21-
dan 0.51-mde, maqsimaluri e.d.r-isas – (P2) icvleba 0.36-
dan 0.74-mde. sadgurebs Soris SedarebiT didi 
albaToba aris Caqvis midamoebSi. zRvispireTis 
Crdilo nawilSi P1 icvleba 0.17÷0.43 intervalSi da P2 - 
0.25÷0.58-Si.Aamgvarad, elWeqis warmoqmnis albaToba P1 

samxreT sanapiro nawilSi faqtiurad utoldeba 
Crdilo nawilis P2. 
 dasavleT saqarTvelos Sida dablobis da 
imereTis masivis regionebSi (III da IVzonebi) e.d.r.-is 
saSualo mniSvnelobisaTvis P1 Sesabamisi farTobebis 
sazRvrebSi zogadad icvleba 0.15-dan 0.45-mde da 
maqsimaluri e.d.r-isas albaToba P2 iRebs 
mniSvnelobebs 0.27-dan 0.65-mde. elWeqis warmoqmnis 
maqsimaluri albaTobiT gamoirCeva quTaisi da 
zugdidi, sadac P1 iRebs mniSvnelobebs 0.25-dan 0.4-mde 
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da P2 – 0.4-dan 0.75-mde. aRsaniSnavia, rom elWeqis 
xdomilebis albaToba zRvidan kontinentis Sida 
nawilisken mcirdeba. dasavleT saqarTvelos 
kavkasionis Sida ferdobebze (IXklimaturizona) 
elWeqis ganviTarebis albaToba sakmaod didia. e.d.r.-
is saSualo mniSvnelobisas P1 saSualod zonisaTvis 
icvleba 0.20÷0.50 intervalis farglebSi da P2 ki 
0.35÷0.70 intervalSi. gansakuTrebiT didia albaToba 
ambrolauris, cageris midamoebSi, romlebic [4]-is 
Tanaxmad e.w. elWeqebis adgilobriv kerebs 
warmoadgens. elWeqis warmoqmnis minimaluri 
albaTobiT gamoirCeva lentexis midamoebi. samxreT 
saqarTvelos mTianeTis dasavleT nawilSi (XIII 
klimaturi zona) elWequri procesebis ganviTarebis 
albaToba iseTivea, rogoric wina ganxilul regionSi. 
SedarebiT mcire albaTobiT gamoirCeva qedis 
midamoebi P1 icvleba 0.12-dan 0.30-mde da P2  -0.20-dan 0.50-
mde. 

aRmosavleT saqarTvelos teritoriaze 
gamoyofilia 8 klimaturi zona. zemo da qvemo 
qarTlis vake-dablobebi Tavisi mTiswineTebiT (V 

klimaturi zona) warmodgenilia 10 meteosadguriT. 
elWeqis wamoqmnis albaToba e.d.r.—is saSualo 
sezonuri mniSvnelobiT P1 zogadad zonaSi icvleba 
0.23-dan 0.54-mde da maqsimalurisas – P2   0.35÷0.75 

intervalSi. albaTobis SedarebiT didi mniSvneloba 
vlindeba muxranis, duSeTis, xaSuris, bolnisis 
midamoebSi. gansakuTrebiT, e.d.r.-is maqsimumisas da 
150km–an farTobSi albaToba aRwevs 0.80. alaznis 
velze (VI klimaturi zona) elWeqis xdomilebis 
albaToba e.d.r-is saSualo mniSvnelobisas da  50,100 
da 150km-an radiusis farTobze Sesabamisad tolia 0.24, 
0.43 da 0.57, maqsimaluri e.d.r-isas ki  0.35, 0.57 da 0.71.  
P1  da P2 –is yvelaze didi mniSvnelobebi miRebulia 
Telavis da lagodexis midamoebisaTvis.  P1 icvleba 
0.30÷0.50 intervalSi da P2   ki 0.40÷0.70. alaznis vels 
aRweven, rogorc TrialeTis qedze warmoqmnili 
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elWeqebi, aseve civ gomboris qedzec. Oorive, [4]-is 
Tanaxmad adgilobrivi elWeqebis keraa. ioris zeganze 
da mosazRvre stepepze elWequri aqtivoba wina 
regionTan SedarebiT mcirea.  P1 icvleba 0.20-dan 0.50-
mde da P2  - 0.31-dan 0.66-mde. aRmosavleT saqarTvelos 
kavkasionis wina, SuamTianeTSi da maRalmTianeTSi 
elWeqis warmoqmnis albaToba TiTqmis erTnairia. 
SedarebiT maRali albaTobiT gamoirCeva fasanauris 
da gudauris midamoebi. gudaurisQqedic adgilobrivi 
elWeqebis keras warmoadgens.  kavkasionis Crdilo 
ferdobebi warmodgenilia mxolod ori 
meteosadguriT, romlis monacemebi arsebiTad 
gansxvavdeba erTmaneTisagan. stefanwmindis midamoebSi 
elWeqis ganviTarebis albaToba naklebia vidre 
omaloSi. faqtiurad stefanwmindisTvis P2 utoldeba 
onalos P1-is mniSvnelobas. mesxeTis da TrialeTis 
qedebis samxreT ferdobebze ganlagebulia XIV 
klimaturi zona, romelsac sakmaod intensiuri 
elWequri aqtivoba axasiaTebs. rogorc zemoT 
aRiniSna, elWequri procesebi ZiriTadad TrialeTis 
qedze warmoiqmneba. albaTobis gamosaTvlelad 7 
meteosadguris monacemebia gamoyenebuli. monacemTa 
rigebi aranakleb 60wlian dakvirvebis periods 
Seicaven. elWeqebis ganviTarebis albaToba sxva 
zonebTan SedarebiT sakmaod maRalia, e.d.r.-is 
saSualo mniSvnelobisTvis Sesabamisi farTobebis 
mimarT 0.27-dan 0.61-mde icvleba da maqsimaluri e.d.r.-
sas ki – 0.37-dan 0.75-mde. gansakuTrebiT didia 
albaToba manglisis, bakurianis, TeTri-wyaros, 
abasTumnis midamoebSi. samxreT saqarTvelos 
mTianeTis samxreTi nawili ar gamoirCeva elWequri 
procesebis warmoqmnis xelsayrel pirobebiT, magram 
es regioni saqarTveloSi yvelaze elWeqsaSiS adgils 
warmoadgens. elWeqis gaCenis albaToba e.d.r.-is 
saSualo mniSvnelobisas moqceulia 0.28÷0.48 da e.d.r.-
is maqsimaluri mniSvnelobisas – 0.41÷0.78 intervalSi. 
SedarebiT usafrTxo mxolod walkis midamoebia.  
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amgvarad, miviReT elWequri procesebis 
albaTobis ganawileba saqarTvelos mTel 
teritoriaze. aRsaniSnavia, rom sadgurebidan 
daSorebisas elWeqis xdomileba 1.5 - 2-jer izrdeba. 
aseve aRsaniSnavia, rom elWequri procesebis 
ganviTarebis albaToba aRmosavleT saqarTvelos 
teritoriaze metia dasavleTTan SedarebiT.  

albaTobis gamoTvlis gamoyenebuli meTodis 
Sesamowmeblad misi (7.1)-iT miRebuli mniSvnelobebi 
Sedarebul iqna calkeuli sadgurebis albaTobebTan, 
gamoTvlilebs Semdegi formuliT: 

 

   
  

 
        (7.2) 

 
sadac     wlis Tbili periodis (III-XTveebi) elWeqian 
dReTa saSualo mravalwliuri (1936-2006ww.) ricxvia, k 

– sezonis dReTa ricxvi. 
  miRebuli Sedegebi sakmaod karg TanxvedraSia 
erTmaneTTan. amgvarad elWeqis xdomilebis albaTobis 
gamoTvla r0-ze gacilebiT met farTobebze iZleva 
elWequri procesebis ganviTarebis prognozis 
SesaZleblobas. 
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Tavi 8. elvis zemoqmedeba sxvadasxva Senoba-
nagebobebze 

 
samSeneblo praqtikaSi klimatis gavlenis 

gaTvaliswineba xdeba ama Tu im obieqtis rogorc 
dagegmarebis, ise mSeneblobis stadiaSi. klimatis 
zemoqmedebis Seswavlis safuZvelze mimdinareobs 
samSeneblo obieqtebis arqiteqturul-gegmarebiTi 
RonisZiebebis gadawyveta, radgan maszea damokidebuli 
obieqtis saeqspluatacio done; adamianis cxovrebis, 
muSaobis da dasvenebis komfortuli pirobebi. 
samSeneblo klimatologiis amocanaa uzrunvelyos 
mSeneblebi SerCeuli raionis klimaturi monacemebiT, 
raTa SeZlon klimatis dadebiTi mxareebis gamoyeneba 
da uaryofiTi zemoqmedebisgan dasacavad Sesabamisi 
zomebis miReba. klimatis gavlenis swori 
gaTvaliswineba xdeba im klimaturi maxasiaTeblebis 
xarisxiT, romlebsac mxedvelobaSi iReben samSeneblo 
obieqtebis dagegmarebisas da cvlilebebi SeaqvT 
daproeqtebisaTvis saWiro gaangariSebebSi.  

klimaturi parametrebis gaTvaliswineba 
gansakuTrebiT mniSvnelovania mSeneblobaSi msubuqi 
konstruqciebis gamoyenebisas, radgan isini ufro 
mgrZnobiare arian klimatis cvlilebisadmi. haeris 
tenianobisa da temperaturis mkveTri cvlileba, 
elWeqebi, Tavsxma wvimebisa da Zlieri qarebis 
zemoqmedeba did zians ayenebs samSeneblo obieqtebs, 
rac iwvevs maTi saeqspluatacio vadis Semcirebas. 
gamoyenebiTi klimatologiis mTeli rigi praqtikuli 
amocanebis gadasawyvetad saWiroa meteorologiuri 
elementebis droSi cvlilebis, wliuri da dRiuri 
svlis codna, aseve mkacri amindis sixSirisa da 
xangrZlivobis, temperaturis mkveTri cvlilebis 
xangrZlivobis da sxvaTa codna.. 

elva ufro xSirad ecema maRal Senobebs. 
Ddablobze elvis dartyma, umetes SemTxvevaSi, xdeba 
calke mdebare Senoba-nagebobebze, koSkebze, 
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sakvamleebze da sxvagan. mTian adgilebSi zodjer 
ziandeba dabali Senobebic, Tu isini ganlagdebulia 
calkeul maRlobebze an mTis wverze. nebismieri saxis 
mSeneblobis dros aucilebelia elvadamcavobis 
uzrunvelyofa. yvela dasacavi obieqtisaTvis unda 
dadgindes elvadamcavi saSualebebis mowyobis 
aucilebloba da Tu es dadginda, maSin unda airCes 
elvadamcavobis done.  

samecniero dakvirvebebiT dadgenilia, rom 
elvis ganmuxtvis raodenobas da obieqtebis simaRles 
Soris daaxloebiT kvadratuli  damokidebuleba 
arsebobs [1]. 

ESenobaze elvis pirdapiri dacemis SemTxvevaSi 
deni gadis obieqtis gamtar konstruqciebSi, rac 
iwvevs maT gacxelebas da Sedegad SeiZleba gaCndes 
xanZari. Aamitom xSiria konstruqciebis dnoba, 
TumcaGgamtarebis Termuli dazianeba mainc SedarebiT 
iSviaTia. Eelvis eleqtrodinamikuri zemoqmedebac 
iSviaTia, rac aranakleb saSiSia. am dros SeiZleba 
daziandes xelsawyoebi da Seiqmnas avariuli 
situacia. Bbevrad ufro saSiSi da saxifaToa 
eleqtrohidravlikuri zemoqmedeba.  

Tanamedrove teqnologiebi farTod iyenebs 
kompoziciur masalebs. maT SemadgenlobaSi garda 
plastikisa Sedis liTonis Zalian Txeli fena 
(rogorc gare, aseve Sua nawilSi), armatura wvrili 
meseris saxiT, miniatiuruli gamtarebi, romlebic 
dieleqtrikul kedelTan monoliTs qmnis. aseT 
masalaSi elvis denis gavlisas liTonis elementebi 
orTqldeba  da Cndeba muxtgamtari arxebi, romlebic 
adnoben plastiks, ris SedegadacGgamoiyofa saSiSi 
airi da warmoiqmneba dartymiTi talRa, romelic 
Slis kompoziciur kedels. Ggasagebia, rom 
kompoziciur masalebs didi momavali aqvs, magram 
saWiroa maTi elvasTan  mSvidobiani Tanaarsebobis 
uzrunvelyofac.  

Eelvis pirdapiri dacemis Sedegad gaCenili 
Warbi Zabva Zalian saSiSia maRali Zabvis 
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eleqtrogadamcemi xazebisa da eleqtronuli 
xelsawyoebisaTvis. Tanamedrove teqnikisaTvis aseve 
sakmaod gavrcelebuli da YsaSiSia elvis 
inducirebuli Warbi Zabvis distanciuri zemoqmedeba, 
rasac safuZvlad udevs eleqtromagnituri induqciis 
efeqti. Ddeni elvis arxSi da dazianebuli obieqtis 
liTonkonstuqciebSi warmoqmnis cvlad magnitur 
vels, romelic nebismier konturSi aRZravs 
eleqtromamoZravebel Zalas. E 

elvis zemoqmedebis erT-erTi saxeobaa 
eleqtrostatikuri induqcia, romelic aRZravs muxts 
nebismier damiwebul gamtarSi an liTonis saganze. 
marTalia, es zemoqmedeba xanmoklea, magram, Tu mis 
siaxloves aRmoCndeba advilad aalebadi airi, xanZari 
gardauvalia. 

Eelvis dacemisas SeiZleba moxdes e. w. maRali 
Zabvis SemoWra. Ees exeba Senoba-nagebobebis miwiszeda 
da miwisqveSa komunikaciebs. maTi meSveobiT obieqtSi 
SeaRwevs damiwebis potencialisgan gansxvavebuli 
damatebiTi potenciali da Ees SesaZlebelia maSin, 
roca komunikaciis densadeni exeba an axlo gadis im 
obieqtis damiwebasTan, romelSic gavida elvis deni. 
Ees SeiZleba iyos bunebrivi damiweba, romelic miwaSi 
warmoiqmneba elvis dacemis momentSi gruntis 
ionizaciis gamo. elviT aRZruli potencialiT 
SesaZlo gaCenili naperklis gamosaricxad 
(gansakuTrebiT feTqebadsaSiS SenobebSi) 
komunikaciebs Sesvlis wertilSi Senobis damiwebas 
uerTeben. Tu SemoWrili potenciali didia, SeiZleba 
moxdes ganmuxtva komunikaciebsa da axlomdebare 
liTonkonstruqciebs Soris da maSin avaria 
gardauvalia. aRsaniSnavia, rom elvas SeuZlia 
miwisqveSa komunikaciebis dazianebac. Ees xdeba maSin, 
roca elvis deni srialebs gruntis zedapirze [1]. 

Aarsebuli monacemebis Tanaxmad [2,3] elvisga 
dacvis TvalsazrisiT obieqtebi iyofa: Cveulebriv, 
specialur SezRuduli saSiSroebis, specialur 
(romelic saSiSroebas warmoadges axlo mdebare 
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Senoba- nagebobebisaTvis) da ekologiisaTvis saSiS 
obieqtebad. 

Mmiwaze ganlagebul obieqtebze elvis pirdapiri 
dacemisas da RrubelTSorisi ganmuxtvebisas zemoT 
CamoTvlil obieqtebze SesaZloa ganviTardes Semdegi 
negatiuri zemoqmedebebi:  

 Cveulebriv obieqtebze (romlebSic Sedis 
samrewvelo sawarmoebi maTi daniSnulebis 
mixedviT) SesaZloa moxdes rogorc mcire 
dazianebebi, aseve produqciis didi 
danakargi; 

 gazrdili saSiSroebis specialuri 
obieqtebze (romlebSic Sedis 
eleqtrosadgurebi da xanZarsaSiSi 
sawarmoebi) elvis dacema iwvevs 
komunaluri momsaxurebis, komunikaciebis 
dazianebas da xanZarsaSiSroebas  
warmoadgens axlomdebare 
obieqtebisaTvis; 

  specialur obieqtebze (romlebic 
saSiSroebas warmoadgenen axlos mdebare 
obieqtebisaTvis navTobgadamamuSavebeli 
sawarmoebi, sawvavgasamarTi sadgurebi, 
foierverkebis da petardebis sawarmoebi 
da sxv.), elvis dacema iwvevs xanZrebs da 
afeTqebebs, rogorc obieqtze, ase maT 
sixloveSi. 

 ekologiisaTvis saSiS specialur 
obieqtebze (atomuri da eleqro 
sadgurebi, qimiuri qarxnebi, bioqimiuri 
fabrikebi da baqteriologiuri 
laboratoriebi) elvis dacema iwvevs 
xanZrebs, danadgarebis ngreva-dazianebas, 
rac dakavSirebulia teqnologiuri 
procesebis moSlasTan, eleqtromkvebavi 
danadgarebis, eleqtronuli marTvis da 
regulirebis mowyobilobebis 
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dazianebasTan, rasac didi materialuri 
zarali moaqvs. 

Ees negatiuri movlenebi warmoiqmneba elvis 
rogorc pirdapiri, ise RrubelTSorisi ganmuxtvebiT, 
rodesac Cndeba Warbi potenciali. 

Aamrigad, nebismieri samrewvelo obieqtis 
daproeqtebis, mSeneblobis da eqspluataciis dros 
aucilebelia gaTvaliswinebul iqnes elvadamcavi 
saSualebebi, rogorc elvis pirdapiri, ise 
arapirdapiri dacemis SemTxvevaSi.  

miRebulia dacvis sxvadasxva done, romelic 
ganisazRvreba obieqtis mniSvnelobiT da elviT 
miyenebuli zaraliT. magaliTad, Cveulebrivi 
samrewvelo sawarmoebi dacvis TvalsazrisiT iyofa I, 

II, III da IV kategoriebad [2,3]. maTi dacvis saimedooba 
Sesabamisad unda iyos aranakleb 0.98; 0.95; 0.90 da 0.80. 
Mmrewvelobis specialuri obieqtebisaTvis  ki ‒ 
0.9‒0.999 farglebSi.  

Ddazianebis riski yoveli Senoba-nagebobisaTvis 
ganisazRvreba elvis pirdapiri dacemis albaTobiT da 
miyenebuli zaraliT. Eelvis pirdpiri ganmuxtvebis 
saSualowliuri sixSire gamoiTvleba Semdegi 
formuliT [4]: 

 

Nd =NNg*Al*10
-6                                        

(8.1) 
 

sadac Ng ‒ dedamiwis zedapiris 1km2 –ze  ganmuxtvebis 
saSualowliuri ricxvia gansaxilvel regionSi, 
Al ‒ Senoba-nagebobis eqvivalenturi farTobi (m2).  

[5] naSromis Tanaxmad: 
 
Ng = 0.04*Td

1.25                                          
(8.2) 

 
sadac  Td ‒ elWeqian dReTa saSualowliuri ricxvia 
gansaxilvel regionSi. aRsaniSnavia, rom Td ‒ 
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klimaturi parametri, elWequri aqtivobis ZiriTadi 
maxasiaTebelia. elWeqian dReTa ricxvsa da 
dedamiwaze ganmuxtvebs Soris arsebobs kargi 
korelaciuri kavSiri, rac misi gamoyenebis 
SesaZleblobas iZleva maSin, rodesac 
instrumentaluri gazomvebi ar arsebobs.   

Senobis eqvivalenturi farTobi warmoadgens 
miwis nakveTis iseT farTobs, romelzec modis elvis 
ganmuxtvebis igive raodenoba, rac gansaxilvel 
obieqtze [4]. Aaxlomdebare obieqtebi arsebiTad 
moqmedebs Al ‒s mniSvnelobaze, Tu isini ganlagebulia 
3(h+hs) nakleb manZilze, sadac h mocemuli Senobis 
simaRlea, hs ‒ axlomdgomi Senobis simaRle. am 
SemTxvevaSi Al ‒ farTobis sazRvris mniSvneloba 
gansaxilvel Senobas uaxlovdeba Xs manZilze.   

 
Xs = [d+3(hs-h)]/ 2                                                                                

(8.3) 

 

sadac d manZilia gansaxilvel Senobasa da 
axlomdebare obieqts Soris. yvela SemTxvevaSi Al –is 
mniSvneloba ar SeiZleba iyos naklebi vidre 
gansaxilveli Senoba-nagebobis dedamiwis zedapirze 
proeqciis farTobi.  

mWidrod ganlagebul Senoba-nagebobebisaTvis 
(anZebi, koSkebi, sakvamleebi) elvis mosalodneli 
dacemis raodenoba 1km2-ze gamoiTvleba Semdegi 
formuliT [4]: 

 
Nd=9π*h

2
Ng*10

-6                                                       (8.4) 

  
marTkuTxa formis Senoba-nagebobebisaTvis ki 

Semdegi formuliT: 
 

Nd = [(S+6h)*(L+6h)–7.7h
2
]*Ng*10

-6
                                   (8.5) 
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sadac S, L, h  Senobis sigrZe, sigane da simaRlea 
metrebSi.  

rTuli konfiguraciis SenobebisaTvis S da L 

mniSvnelobebi Semoxazuli marTkuTxedis sigrZe da 
sigane iqneba.  

QqvemoT mocemul cxrilebSi moyvanilia 
aRmosavleT da dasavleT saqarTvelos teritoriaze 
elWeqian dReTa saSualowliuri ricxvi da (5) 
formuliT gamoTvlili ganmuxtvebis raodenobis 
saSualo da maqsimaluri mniSvnelobebi, 
gaangariSebuli 1km2  farTze.  

aRsaniSnavia, rom elvadcvis uzrunvelsayofad 
arsebiTia  ganmuxtvebis maqsimaluri mniSvnelobebis 
codna. 

cxrilebis Sesadgenad gamoyenebulia 33 
meteosadguris 70 wliani saSualo dakvirvebebis 
monacemebi [6,7]. 

 
cxrili 8.1: dasavleT saqarTvelos teritoriaze 
elWeqian dReTa T da elvis ganmuxtvebis 
saSualowliuri ricxvi N(1km2 farTze) 
 

 # meteosadguri 

simaR
le 
z.d. 
(m) 

elWeqian 
dReTa 
ricxvi 

ganmuxtvebis 
raodenoba 
(1km2-ze) 

M 

 

   Tmax    Nmax 
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rogorc cxrili 8.1-dan Cans, dasavleT 
saqarTvelos teritoriaze ganmuxtvebis maqsimaluri 
raodenoba modis Caqvis, xulos, cageris da 
ambrolauris midamoebSi, sadac 9-12 ganmuxtvaa 1km2-ze. 
xSirad meordeba saSualod 4 ganmuxtva, maqsimaluri 
ki- 9 ganmuxtvaa. 

aRmosavleT saqarTveloSi (cxrili 2) 18 
ganxiluli sadguridan cxraze modis ganmuxtvebis 
maqsimaluri raodenoba 9-dan 12-mde. Ees regionSi 

Zalian did elvasaSiSroebaze miuTiTebs, rac regionis 
reliefis gavleniT SeiZleba iyos gamowveuli. elWeqi 
gansakuTrebiT saSiSia mTaSi. cnobilia, rom mTis 
Txemebi da mwvervalebi izidaven da agroveben elvis 
muxts. mTis ferdobze nebismieri amozneqiloba 
warmoadgens elvis dacemis adgils. aRsaniSnavia, rom 
elvis deni Zalian saSiSia da naklebadaa Seswavlili. 
roca elva xvdeba mTis SverilSi, warmoqmnili deni 
eZebs umciresi winaRobis gzas da gadadis kldeebis 
zedapirze, Cadis napralebSi, mcire RrmulebSi da 
kldeebis kalTebSi. 

 
cxrili 8.2: aRmosavleT saqarTvelos teritoriaze 
elWeqian dReTa T da elvis ganmuxtvebis 
saSualowliuri ricxvi N(1km2 farTze) 
 

d
as

av
l
eT

 s
aq
ar

T
ve
l
o
 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

anaklia 
foTi 

BbaTumi 
lanCxuTi 

Caqvi 
quTaisi 
zugdidi 
jvari 
cageri 

ambrolauri 
sairme 
xulo 
oni 
Sovi 

baxmaro 

3 
4 
10 
20 
30 
114 
117 
280 
474 
544 
910 
923 
988 
1507 
1925 

25 
39 
41 
28 
51 
37 
41 
32 
39 
41 
25 
41 
30 
40 
28 

42 
56 
69 
46 
80 
69 
59 
65 
82 
93 
46 
75 
70 
58 
50 

2 
4 
4 
3 
6 
4 
4 
3 
4 
4 
2 
4 
3 
4 
3 

4 
6 
8 
5 
10 
8 
7 
7 
10 
12 
5 
9 
8 
6 
5 

saS. 
4 
maq
s. - 
9 
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saerTaSoriso eleqtroteqnikuri komisiis (IEC) 

standartebis Tanaxmad dasacavi  nagebobis Sefaseba 
xdeba misi momavalSi gamoyenebis TvalsazrisiT [8,9]. 
saWiroa dadgindes obieqtis zomebi, klasi, 
adgilmdebareoba da aseve mocemuli regionis 
elWequri aqtivoba. es monacemebi safuZvlad edeba 
Semdeg Sefasebebs:  

 elvis pirdapiri dartymis 
saSualowliuri sixSire, Nd; 

 gansaxilveli SenobisaTvis saSiSi 
Sedegebis momtani elvis ganmuxtvebis 
sixSire, Nc. 

Nc–s mniSvneloba dgindeba saerTaSoriso 
praktikaSi miRebuli saxelmwifo standartebiT, 
romelic iTvaliswinebs adgilobrivi xelisuflebis 
organoebiT kulturuli, socialuri da materialuri 
faseulobebze miyenebul zarals. Nc-s ufro xisti 

 # meteosadguri 
simaRle 
z.d. (m) 

elWeqian 
dReTa ricxvi 

ganmuxtvebis  
raodenoba 
(1km2-ze) 

M 

 

   Tmax    Nmax 

aR
mo

s
av
l
eT

 s
aq
ar

T
ve
l
o
 16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

lagodexi 
Tbilisi 
yvareli 
bolnisi 
muxrani 
Telavi 
gori 
borjomi 
duSeTi 
axalcixe 
TianeTi 
TeTri-wyaro 
manglisi 
abasTumani 
bakuriani 
axalqalaqi 
faravani 
gudauri 

362 
403 
443 
534 
550 
568 
588 
789 
922 
982 
1099 
1140 
1194 
1265 
1665 
1716 
2100 
2194 

44 
34 
40 
49 
46 
49 
35 
35 
44 
55 
44 
54 
56 
51 
52 
54 
55 
49 

65 
48 
59 
69 
87 
69 
53 
61 
77 
81 
71 
71 
76 
76 
83 
86 
84 
73 

5 
3 
4 
5 
5 
5 
3 
3 
5 
6 
5 
6 
6 
6 
6 
6 
6 
5 

7 
5 
7 
8 
11 
8 
6 
7 
9 
10 
8 
8 
9 
9 
10 
11 
10 
9 

saS. 
6 
maqs. 
10 
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mniSvneloba SesaZloa daadginos TviT 
momxmarebelmac. 

Aam ori sididis SedarebiT dgindeba 
elvadamcavi saSualebebis mowyobis aucilebloba da 
maTi efeqturoba (saimedooba) E. 

Tu Nd < Nc maSin elvadamcavi saSualebebis 
dayeneba ar aris aucilebeli. 

Tu Nd > Nc, maSin dgindeba elvadamcavi 
saSualebis efeqturoba, romelic unda 
aymayofilebdes tolobas: 

E = 1- Nc/Nd                                                                                         

(8.6) 

E-s mniSvnelobis mixedviT dgindeba elvadamcavi 
saSualebis done. 

Eelvadamcavi sistemis dayenebisas usafrTxoebis 
uzrunvelsayofad gaTvaliswinebul unda iqnes:  

 maRali potencialis SemoWris da 
bijiseburi Zabvisgan dasacavi zomebi; 

 xanZris gavrcelebis SeCerebis zomebi; 

 danadgarebis mgrZnobiare elementebze 
inducirebuli Zabvis zemoqmedebis 
SezRudva.  

Caterebuli kvleva SesaZlebelia gamoyenebul 
iqnes nebismieri Senoba-nagebobis elvadamcavi 
saSualebebis SerCevis dros. 

  ®®≥∂ 
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Tavi 9. konveqciur RrublebSi 
naleqwarmomqmeli procesebis gamokvleva  

  
Tanamedrove geomecnierebisTvis aqtualuria 

naleqebis warmoqmnis da gadanawilebis warmomqneli 
faqtorebis Seswavla. naleqebi warmoadgens klimatis 
maformirebel erT-erTi mniSvnelovan komponents. 
naleqebis Seswavla imiTac aris mniSvnelovani, rom is 
warmoadgens klimatis cvlilebis indikators. 
temperaturasTan erTad naleqebze mimdinareobs 
orsaukunovani instrumentuli dakvirvebebi, amdenad 
arsebobs maTi damuSavebis mravalaspeqtiani 
SesaZlobloba. erT-erTi maTgania naleqebis 
maformirebeli ZiriTadi mikrofizikuri procesebis 
Seswavla. am procesebis aRmweri gantolebaTa 
sistemebi ixsneba ricxviTi meTodebiT an analizurad. 
qvemoT moyvanilia koagulaciis kinetikis integro-
diferencialuri gantolebaTa sistemis analizuri 
amoxsnebiT miRebuli Sedegebi. 

ganvixiloT Rrublis nawilakTa dispersuli 
garemo, Semdgari gadaciebuli wveTebis da sferuli 
formis yinulis kristalebisgan, sadac mimdinareobs 
koagulaciis procesi. uaryofiTi temperaturis 
pirobebSi wveTebis dajaxeba kristalebTan iwvevs 
didi zomis kristalebis warmoqmnas. Tu aseT garemoSi 
xdeba nawilakebis, rogorc wveTebis aseve 
kristalebis damatebiTi Cadineba anu arsebobs 
damatebiT nawilakTa wyaroebi, maSin koagulaciis 
kinetikis gantolebaTa sistemas sivrciT-
araerTgvarovani koSis tipis amocanisTvis eqneba 
Semdegi saxe: 
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Semdegi sawyisi pirobebiT: n1(V,t)=n1(V,0) n2(V,t)=n2(V,0) 
roca t=0, sadac n1(V,0), n2(V,0) cnobili funqciebia. 

bolo wevrebi (9.1, 9..2) gantolebaTa sistemaSi 
warmoadgenen egreT wodebul nawilakTa wyaroebs. M,L 
mudmivi sidideebia, romlebic aregulireben sistemaSi 
nawilakebis Sesvlas an gamosvlas.  

Tu sawyisi ganawilebis funqcias eqneba saxe: 
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    (9.3) 

maSin laplasis integraluri gardaqmnebis gamoyenebiT 
vipoviT nawilakTa ganawilebis funqciebs [1].  

nawilakebis damateba dispersul garemoSi 
mniSvnelovnad cvlis speqtris ganviTarebas. 
wyaroebis parametrebis dasaxasiaTeblad gamoviyenebT 
pirveli da meore rigis momentebs: koncentracias 
kristalebisTvis N2 da wylianobas wveTebisTvis W1. 

koagulaciis procesisTvis damaxasiaTebeli dro 
Seesabameba 15-20wT, roca es procesi praqtikulad 
damTavrebulia da warmoqmnilia setyvis marcvlebi 
RrubelSi. maSin Tu drois am momentisTvis 
SevafardebT koncentraciebs da wylianobebs 
wyaroebis gaTvaliswinebiT da maT gareSe, miviRebT 
wyaroebis maregulirebel or parametrs: 
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        (9.4) 
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sadac t0 Seesabameba RrubelSi setyvis warmoqmnis 
dros. N2(0),W1(0) warmoadgenen kristalebis 
koncentracias da wylianobas drois sawyis momentSi, 
roca wyaroebis moqmedeba jer kidev ar vlindeba. N,N

’ 
uCveneben drois fiqsirebuli momentisTvis rogor 
Seicvala (gaizarda an Semcirda) wylianoba da 
kristalebis koncentracia sawyis momentTan 
SedarebiT, anu im mniSvnelobebTan SedarebiT, 
romelic maT eqnebodaT wyaroebis ar arsebobis 
SemTxvevaSi. Tu am gamosaxulebebs ganvixilavT, 
rogorc gantolebebs wyaroebis parametrebis L,M 

mimarT, maSin miviRebT Semdeg gamosaxulebebs: 
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   (9.6) 

Txevadi da myari naleqebis warmoqmnis 
efeqturobis gamokvlevisTvis, pirobiTad SemoviRoT 
msxvili wveTebis da kristalebis minimaluri 
moculobebi (radiusebi) V1(R1) da V2(R2). amocanis 
sawyis pirobebze damokidebulebiT da analizuri 
amoxsnebis gamoyenebiT, miviRebT didi zomis 
nawilakebis koncentraciebs, wylianobas da 
yinulovnebas [2]. 

naleqwarmoqmnis efeqturobis dasaxasiaTeblad 

SemoviRoT Semdegi koeficientebi: 
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K1 aRwers wvimis warmoqmnis efeqturobas; K2-

kristalebis (setyvis) warmoqmnis efeqturobas; K22-

kristalebis (setyvis) da xorxoSelas warmoqmnis 
efeqturobas; K3-wvimis da setyvis warmoqmnis 
efeqturobas; 
K32-wvimis, setyvis da xorxoSelas warmoqmnis 
efeqturobas; K4-Txevadi naleqis (wvima, xorxoSela) 
warmoqmnis efeqturoba 
 

cxrili 9. 1. amocanis sawyisi monacemebi 

N1(0)m-3 W1(0)g/m3 N2(0) m-3 W2(0) g/m3 

2.939*10-1 1*10-6 5*10-4 2.09*10-12 

2.99*10-1 1*10-5 6*10-5 2.01*10-12 

3.4*10-2 2*10-5 5*10-5 2.62*10-11 

1.19*10-2 5*10-5 2*10-5 2.83*10-10 

 

 ZiriTadad ganxilulia sami SemTxveva wyaroebis 
sxvadasxva simZlavrisTvis: 1) n=2,n

’
=2; 2) n=10,n

’
=2; 

3)n=2,n
’
=10. ricxviTi eqsperimentis Sedegebidan 

moyvanilia am da zogierTi sxva SemTxvevis grafikebi 
(nax. 9.1-9.4).  
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nax9.1. xorxoSelas warmoqmnis efeqturoba 4 sawyisi 

pirobisTvis, roca n=2,n
’
=2 

 

nax. 9.2. Txevadi naleqis warmoqmnis efeqturoba 4 

sawyisi pirobisTvis, roca n=2,n
’
=10 
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nax.9.3. wylianobis (W1’(v,t)) droSi ganviTareba, roca 

n=2,n
’
=10 

 

 

nax.9.4. setyvis warmoqmnis efeqturoba, 4 sawyisi 

pirobisTvis, roca n=10,n
’
=3 

            

ganxiluli monacemebidan dgindeba, rom 1) 
SemTxvevisTvis kristalebis koncentraciis kritikuli 
mniSvnelobaa 5*10-5m-3, xorxoSelas koncentracia am 
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SemTxvevisTvis yvela sawyisi pirobisTvis izrdeba, 
xolo wveTebis koncentraciis Semcireba xdeba roca 
sawyisi wylianoba aris 2*10-5g/m3. 2) SemTxvevisTvis 
kristalebis kritikuli koncentraciaa 6*10-5m-3, 
xorxoSelasTvis ki - 2*10-5m-3, wveTebis 
koncentraciisTvis, roca sawyisi wylianoba aris 10-
6g/m3, kritikuli aRmoCnda 5*10-4m-3 mniSvnelobis 
kristalebis koncentracia. 3) SemTxvevisTvis 
kristalebisTvis kritikuli aRmoCnda sawyisi 
koncentraciebis Semdegi mniSvnelobebi: 5*10-4 da 6*10-
5m-3. xorxoSelasTvis kritikuli aRmoCnda sawyisi 
koncentraciis Semdegi mniSvneloba-5*10-4m-3. 
wveTebisTvis, roca sawyisi wylianoba iyo 5*10-5m-3 da 
kristalebis sawyisi koncentracias hqonda 2*10-5m-3 
mniSvneloba Semcirda. 

miRebuli Sedegebidan SeiZleba davaskvnaT, rom 

sistemaSi arsebuli wyali gansazRvruli proporciiT 

gadanawildeba didi zomis wveTebze da yinulis 
kristalebze, rac damokidebulia sawyis pirobebze. 
wveTebis wyaros moqmedebiT izrdeba rogorc Txevadi 
naleqis raodenobac da aseve setyvisac. xolo 
kritalebis wyaros moqmedeba zrdis upiratesad 
setyvis raodenobas. 

arsebobs N2(0) iseTi kritikuli mniSvneloba, 
rom masze naklebi mniSvnelobisTvis yinulis 
kristalebi izrdebian saSiS zomebamde da didi 
mniSvnelobisTvis mcirdebian. wveTebis sxvadasxva 
simZlavris wyaros moqmedeba iwvevs am kritikuli 
mniSvnelobis gazrdas, xolo kristalebis wyaro 
amcirebs. sxvadasxva sawyis pirobebze 
damokidebulebiT kristalebis speqtri ormodaluria, 
rac SeiZleba aixsnas maTi zrdiT gadaciebuli didi 
wveTebis saSualebiT. wveTebis wyaros siZlieris 
gazrda xels uwyobs wvimis momatebas da aseve didi 
zomis kristalebis warmoqmnas da xorxoSelas 
matebas. wveTebis speqtric zogierTi pirobisTvis aseve 
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ormodaluria. kvlevis miRebuli Sedegebis gamoyeneba 
SesaZlebelia naleqTa xelovnuri regulirebisaTvis.   

analizuri amoxsnebis saSualebiT dadginda, rom 
arsebobs N2(0) iseTi kritikuli mniSvneloba, rom 
masze naklebi mniSvnelobisTvis yinulis kristalebi 
izrdebian saSiS zomebamde da didi mniSvnelobisTvis 
mcirdebian. wveTebis sxvadsxva simZlavris wyaros 
moqmedeba iwvevs am kritikuli mniSvnelobis gazrdas, 
xolo kristalebis wyaro amcirebs. sxvadasxva sawyis 
pirobebze damokidebulebiT kristalebis speqtri 
ormodaluria, rac SeiZleba aixsnas maTi zrdiT 
gadaciebuli didi wveTebis saSualebiT. wveTebis 
wyaros siZlieris gazrda xels uwyobs wvimis 
momatebas da aseve didi zomis kristalebis 
warmoqmnas da xorxoSelas matebas. 

amocanis sawyis pirobebze damokidebulebiT 
sistemaSi arsebuli wyalianoba garkveuli 
raodenobiT gadanawildeba kristalebze da wveTebze. 
wveTebis wyaros moqmedebiT izrdeba rogorc Txevadi 
naleqis raodenobac da aseve setyvisac. xolo 
kritalebis wyaros moqmedeba zrdis upiratesad 
setyvis raodenobas. 

yoveli simZlavris wyarosTvis arsebobs 
kristalebis sawyisi koncentraciis iseTi 
mniSvneloba, roca setyvis raodenoba maqsimaluria da 
Sesabamisad wvimis minimaluri. zogierTi sawyisi 
pirobisTvis arsebobs wveTebis da kristalebis 
koncentraciis iseTi kritikuli mniSvneloba, rom 
masze naklebi mniSvnelobisTvis yinulis kristalebi 
izrdebian saSiS zomebamde da didi mniSvnelobisTvis 
mcirdebian. wveTebis sxvadsxva simZlavris wyaros 
moqmedeba iwvevs am kritikuli mniSvnelobis gazrdas, 
xolo kristalebis wyaro ki amcirebs. sxvadasxva 
sawyis pirobebze damokidebulebiT kristalebis 
speqtri ormodaluria, rac SeiZleba aixsnas maTi 
zrdiT gadaciebuli didi wveTebis saSualebiT. 
wveTebis wyaros siZlieris gazrda xels uwyobs 
wvimis momatebas, didi zomis kristalebis warmoqmnas 
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da xorxoSelas matebas. wveTebis speqtric zogierTi 
pirobisTvis aseve ormodaluria. wyaroebis moqmedebis 
SemTxvevaSi yinulovneba yovelTvis matulobs. sawyis 
pirobebze damokidebulebiT naleqwarmoqmnis 
efeqturobis koeficientebic sxvadasxvanairad 
viTardeba. setyvis marcvlebis zrdisTvis ufro 
mniSvnelovania wveTebis wyaro, vidre kristalebisa.  
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Tavi 10. konveqciuri Rrublis erTnaxevargan-
zomilebianiO 

operatiuli modeliT naleqwarmoqmnis 
efeqturobis gamokvleva 

 
Kkonveqciuri Rrublis warmoqmna da ganviTareba 
ganpirobebulia mikro da makrofizikuri 
procesebiT da maTi urTierTqmedebiT, xolo 
naleqebis formireba da gamoyofa-aRmavali da 
daRmavali, nakadebiT, romlebic aregulireben am 
process. Tavis mxriv naleqis nawilakebic zrdis 
procesSi moqmedeben haeris nakadebze, riTac 
cvlian Rrublis dinamikas. Rrublis dinamikis 
Secvla ki iwvevs Rrublis mikrostruqturis 
cvlilebas. Rrublis Termodinamikis aRwerisTvis 
gamoyenebulia gantolebebi, romlebic safuZvlad 
daedo ogura-takaxaSis models [1,2], xolo 
naleqebis warmoqmnis da gamoyofisTvis 
parametrizebuli sqemebi [3,4,5]. sawyis monacemebad 
gamoyenebulia realuri radiozondis monacemebi. 
Rrublis dinamikis aRwerisTvis daSvebulia, rom 
mas aqvs cilindris forma, droSi ucvleli 
radiusiT. 
 RrubelSi teni imyofeba Semdeg mdgomareobebSi: 
wylis orTqli, Rrublis wyali, wvimis wyali da 
yinulis kristalebi. CarTulia Semdegi 
mikrofizikuri procesebi: kondensacia, 
avtokonversia (Rrublis wylis gadasvla wvimis 
wyalSi), kristalizacia, koagulacia, sublimacia, 
aorTqleba da dnoba. CaTvlilia, rom uaryofiTi 
temperaturis pirobebSi Rrublis teni imyofeba 
gadaciebul mdgomareobaSi. Rrublis wveTebi 
gadaitaneba haerTan erTad, xolo wvimis wveTebis 
da yinulis kristalebis vardnis siCqare 
damokidebulia naleqis wylianobasa da 
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yinulovnebaze da sididiT haeris vertikaluri 
nakadis saSualo siCqaris sadaria. Aamrigad es 
aris Rrublis martivi, erTnaxevarganzomilebiani 
arastacionaruli modeli, romelSic RerZi 
mimarTulia zeviT da Tan gaTvaliswinebulia 
Rrublis gverdiT sazRvrebze haeris Sereva. 
 modeli Seicavs Semdeg gantolebebs: 
uwyvetobis gantoleba 
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  vertikaluri siCqaris gantoleba 
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  (10.2) gantolebis marjvena mxaris pirveli 
wevri aRwers vertikalur adveqcias, meore-Rrublis 
gverdiT sazRvrebze haeris turbulentur Serevas, 
mesame-dinamiuri CaTreva, romelic akmayofilebs 
Rrubelsa da garemos Soris uwyvetobis pirobas, 
meoTxe-amomgdebi Zala, mexuTe-naleqis nawilakebis 
vardniT gamowveuli winaaRmdegobis Zala.  Qc,Qr,Qi-
Sesabamisad 1g. haerSi Rrublis, wvimis da yinulis 

masaa gramebSi. am gantolebaSi Semavali aU
~

sidide 

ganisazRvreba uwyvetobis gantolebidan, Semdegi 
sasazRvro pirobiT: Tu z=0 maSin  W=0. 
 AaRsaniSnavia, rom Rrublis sxvadasxva 
erTganzomilebian modelebSi [6,7], Rrubelsa da 
garemos Soris dinamiuri urTierTqmedeba 
warmodgenilia CaTrevis wevriT, romelic radiusis 
ukuproporciulia. Mmocemul modelSi Setaceba 
aRwerilia me-2 da me-3 wevrebiT, romlebic 
warmoadgenen Rrublis gverdiT sazRvrebze haeris 
nakadis horizontalur Serevas (turbulentobis 
Sedegad) da aseve gverdiT sazRvrebze sistematur 
Sedineba-gamodinebas, amitom mocemuli modeli 
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SeiZleba Sualedur-erTnaxevarganzomilebianad 
CaiTvalos, radgan orive wevri, romelic Setacebas 
aRwers radiusis ukuproporciulia. 

msgavsi erT-ganzomilebiani prognozuli 
modeli Seqmnilia grova-sawvimari Rrublis 
parametrizaciuli sqemiT. modelSi Sedis 
arahidrostatikuri wneva, Setaceba, Rrublis 
mikrofizika, vertikaluri da gvediTi turbulentoba 
d maTi urTierTqmedeba. arahidrostatikuri wnevis 
CarTvam SeiZleba Seasustos vertikaluri siCqare, 
daexmaros Rrublis swraf ganviTarebas, didxans 
amyofos Rrubeli momwifebis stadiaSi, gazardos 
Rrublis gadaciebuli nawili da TiTqmis gaaormagos 
naleqis raodenoba. wnevis cvlileba gamowveulia 
Setivtivebuli da dinamiuri wneviT. am modelis 
Sedegebi Sedarebulia ogura-takaxaSis da amindis 
kvlevis da prognozis (WRF) modelis SedegebTan. 
radgan ganxilul modelSi ufro detaluradaa 
Rrublis mikrofizika ganxiluli, warmoqmnis ufro 
Zlieri vertilaluri siCqaris maqsimums vidre ogura-
takaxaSis modeli. ufro metic, modeli ufro 
warmoaCens konveqciuri Rrublis mTavar 
maxasiaTeblebs vidre WRF modeli, roca ar aris 
garemomcveli qaris wanacvleba [8]. 

Termodinamikis gantolebas aqvs Semdegi saxe:  
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sadac 0 temperaturis mSraladiabaturi 
gradientia, Le-aorTqlebis (595kal/g), Ls-sublimaciis 

(680kal/g) Lf-dnobis (80kal/g)-faruli siTboebia, Cp-

haeris siTbotevadoba (0.24kal/g*grad), gantolebaSi 
Semavali T aris Rrublis ganikveTis mimarT 

gasaSualoebuli temperatura TT   da  Tu 
Rrublis temperatura ufro maRalia vidre 
garemosi, amitom T>T0 da gantolebis marjvena 
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mxareSi meore wevri iqneba uaryofiTi. Ees niSnavs, 
rom Rrublis temperatura garemosTan 
turbulenturi SereviT daiwevs. RrubelSi 
SedarebiT civi haeris Sesvla, mis temperaturas 
daadablebs da gantolebis mesame wevri iqneba 

uaryofiTi, 0

~
,0

~
TTU aa   amitom 0

~
 aTT xolo 

garemoSi Rrublidan haeris gasvla ki ar Secvlis 

mis temperaturas. Tu 0
~

aU , xdeba Rrublidan 

haeris gasvla garemoSi, maSin TTa 
~

da mesame wevri 

0-is tolia.  

 uwyvetobis gantolebebs wylis orTqlis, 
Rrublis wylis, wvimis wylis da yinulis 
kristalebis gadatanisTvis aqvT Semdegi saxe.  

wylis orTqlis gadatanis gantoleba: 
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Rrublis wylis gadatanis gantoleba: 
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 Txevadi naleqis gadatanis gantoleba: 
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 sadac 125.03 )(10*12.3 raaW QV  (sm/wm) aris Txevadi 

naleqis wveTebis vardnis saSualo siCqare. 

 Mmyari naleqis gadatanis gantoleba:  
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sadac 0

125.03 )(10*12.3 fQV iai  (sm/wm) aris myari 

naleqis nawilakebis vardnis saSualo siCqare. f0=0.75- 
ventilaciis koeficienti. Tu CavTvliT, rom uaryofiT 



130 

 

temperaturaze, yinulis kristalebi Tovlis fifqis 
saxiT warmosdgeba, maSin gamoiyeneba [6,7] 

gamosaxuleba: 11.02 )(10*92.5 iai QV  sm/wm. 

 GgantolebaSi Semavali Pi cvladebi 
gansazRvraven Semdegi procesebis siCqares (1/wm) da 
maTi mniSvnelobebisTvis gamoyenebulia Semdegi 
gamosaxulebebi: 
 P1-wylis orTqlis kondensacia. CaTvlilia, rom 
igi myisierad xdeba. 
 P2-avtokonversiis Sedegad Rrublis wylis 
gadasvla wvimis wyalSi. 

 3

1112 10,,0),(  KQKQKP
aa

b
c

b
c 

1/wm, roca 

a

b
cQ


  sadac 610b gr/sm2 

 P3-wvimis wylis kristalizaciis siCqare. 
 P4-wylis orTqlis sublimacia kristalebze. Eam 
process adgili aqvs maSin, roca temperatura gayinvis 
temperaturaze metia da wylis orTqlis gajereba 
metia wylis orTqlis yinulze gajerebaze. igi 
damokidebulia kristalis formazec. CaTvlilia, rom 
kristalebs sferos forma aqvT da marSal-palmeris 
ganawilebas emorCilebian. MmisTvis miRebulia 
gamosaxuleba:   
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        P5-yinulis kristalebis dnoba. 
        P6-Rrublis wylis aorTqleba: 
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        P7-wvimis wylis aorTleba: 
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       P8-yinulis kristalebis aorTqleba: 
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       P9-dnobadi kristalebis aorTqleba: 
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gamosaxulebebSi Semdegi sidideebi aRniSnaven: Qis, lis-
wylis orTqlis gamajerebeli kuTri wylianoba da 
wylis orTqlis gamajerebeli drekadobaa yinulis 
zedapiris mimarT. Qvs, lws-wylis orTqlis 
gamajerebeli kuTri wylianoba da wylis orTqlis 
gamajerebeli drekadobaa wylis zedapiris mimarT. 
maTTvis gamoyenebulia Semdegi gamosaxulebebi: 

 
36

)273(5.71108.3



T

T

vs pQ  

 
8

)273(5.91108.3



T

T

is pQ  

sadac p- atmosferuli wnevaa. 

Tu SemovitanT cvlads, romelic gansazRvravs wylis 
saerTo Semcvelobas (tenSemcvelobas) RrubelSi 
Q=Qv+Qc+Qr+Qi, maSin am sidideebis da uwyvetobis 
gantolebebis gamoyenebiT miviRebT saerTo 
tenSemcvelobis gantolebas: 
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yvela cvladisTvis sruldeba Semdegi sawyisi da 
sasazRvro pirobebi: 

roca z=0 (dedamiwis zedapiri) da z=H (troposferos 
zeda sazRvari) W=Qc=Qr=Qi=0. 

modelisTvis mniSvnelovania kristalizaciis da 
dnobis parametrizaciis dazustebuli sqema, 
romelsac aqvs Semdegi saxe  
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roca T>T0 , maSin adgili aqvs yinulis kristalebis 
dnobas. es procesi ganpirobebulia rogorc haeridan 
miRebuli siTbos raodenobiT, aseve kondensaciiT, 
Rrublis da wvimis wylis akreciiT, wylis orTqlis 
sublimaciisas gamoyofili siTbos raodenobiT. 
gantolebebSi gamoyenebulia Semdegi aRniSvnebi: L1-

dnobis kuTri siTbo, C-wylis kuTri siTbotevadoba, 
-haeris siTbogamtarobis koeficienti, D-difuziis 
koeficienti, L-orTqladqcevis kuTri siTbo, Re-

reinoldsis ricxvi. 
Ddnobis siCqaris albaToba iqneba: 
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rogorc Cans P5-uaryofiTia, amitom akldeba 
yinulovnebas da emateba wylianobas. 

  miRebul kristalizaciis da dnobis procesebis 
parametrizaciis gamosaxulebebSi gaTvaliswinebulia 
am procesebis temperaturaze damokidebuleba, rac 
ukeTes Sedegs iZleva. Rrublis wylis kondensaciis an 
aorTqlebis siCqaris gamoTvla xdeba arapirdapiri 
gziT. kondensacia myisierad xdeba, rogorc ki 
sivrcis raime nawilSi fardobiTi sinotive 
gadaaWarbebs 100%-s. kondensirebuli wylis raodenoba 
emateba Rrublis wyals. xolo Tu Rrublis wyali 
moxvdeba areSi, sadac sinotive najerobaze metia, 
maSin moxdeba am wylis aorTqleba gajerebamde. Tu 
Rrublis wylis raodenoba sakmarisi ar iqneba 
gajerebisTvis, maSin aorTqldeba wvimis wyali.  
 MmiRebuli formulebi gamoyenebuli iqna ricxviTi 
eqsperimentebis Catarebisas. miRebuli Sedegebi kargad 
Tanxvdeba dakvirvebis monacemebs. 
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    erTnaxevarganzomilebiani operatiuli modeliT 
naleqwarmoqmnis efeqturobis gamokvlevisTvis 
gamoviyenebT modeliT miRebuli  naleqis Sefardebas 
Rrublis fuZidan Sesuli wylis orTqlis srul 
raodenobasTan: 

%100
c

p

Q

Q
A       (10.11) 

sadac Qp-mosuli naleqis raodnoba, xolo Qc -
RrubelSi kondensirebuli wylis orTqlia. 
       Tu avjamavT kondensirebuli wylis raodenobas 
Rrublis simaRlis mixedviT, miviRebT RrubelSi 
kondensirebuli wylis saerTo raodenobas. aq 
mniSvnelovania erTi momenti: radgan gamoyenebulia 
sivrciT-droiTi bade, es iqneba arsebuli wylis 
raodenoba drois fiqsirebuli momentisTvis. aseve 
iqneba naleqebisTvisac. maSin miviRebT margi qmedebis 
koeficientis droze damokidebulebas, xolo drois 
gansazRvruli momentisTvis es iqneba mqk-s myisieri 
mniSvneloba: 
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sadac n aris bijebis raodenoba Rrublis simaRlis 
mixedviT, xolo droSi aisaxeba Rrublis sicocxlis 
xangrZlivoba. 
aseTnairad gansazRvruli mqk-s mniSvnelobebis 
dasadgenad gamoyenebulia atmosferos realuri 
stratifikaciis SemTxvevebi sxvadasxva simZlavris 
RrublisaTvis. 
 pirvel SemTxvevaSi Rrublis simaRle Seadgenda 
13km, radiusi-3km, turbulentobis koeficienti =0.1. 
dedamiwis zedapirze siTburi impulsis gadacema 
moxda Rrublis ganviTarebis dawyebisas.  sivrciTi 
biji Seadgenda 250m, xolo droiTi 60wm. Rrublis 

sicocxlis xangrZlivoba 45wT-ia. (10.12)-is mixedviT 
gansazRvrulma koeficientis maqsimalurma 
mniSvnelobam 62% Seadgina. misi droze 
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damokidebuleba gamosaxulia grafik 10.1-ze. rogorc 
grafikidan Cans, es damokidebuleba wrfivia, 0-vani 
mniSvnelobidan iwyeba, TandaTan izrdeba, aRwevs 
maqsimalur mniSvnelobas da mkveTrad mcirdeba 
minimalur mniSvnelobamde, rac procesis dasrulebas 
aRniSnavs.   
 
 

 
 
 
 
 
 
 
 
 

 
 
nax. 10.1 Rrublis naleqwarmoqmnis efeqturobis 

koeficientis droze damokidebuleba pirvel 
SemTxvevaSi 

 
Mmeore SemTxvevaSi Rrublis simaRle iyo 10.5km, 

radiusi-3km, temperatura dedamiwis zedapirze-190C. 
fardobiTi tenianoba Seadgenda 50%-s. sivrciTi biji 
Seadgenda 250m-s, xolo droiTi 60wm-s. Rrublis 
sicocxlis xangrZlivoba 30wT. analogiurad 
daTvlili efeqturobis koeficientis maqsimaluri 
mniSvneloba 42%-ia. misi droze damokidebulebac 
mocemulia nax 10.2-ze. rogorc grafikidan Cans es 
damokidebulebac wrfivia. igi iwyeba 0-vani 
mniSvnelobidan da SedarebiT nela viTardeba. aRwevs 
maqsimalur mniSvnelobas da Semdeg mkveTrad 
mcirdeba minimalur mniSvnelobamde, rac Sesabamisad 
procesis dasrulebas aRniSnavs. 
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nax.10.2. Rrublis naleqwarmoqmnis efeqturobis 
koeficientis droze damokidebuleba meore 
SemTxvevaSi 
 
ganxilul SemTxvevebSi koeficientis gansazRvraSi 
monawileobs RrubelSi kondensirebuli wylis 
orTqli da mosuli naleqis raodenoba, amitom misi 
mniSvnelobebi am sidideebiTaa ganpirobebuli. 
SeiZleba davadginoT, rom isinic droze wrfivadaa 
damokidebuli. koeficientis mniSvnelobebi 
damokidebulia rogorc Rrublis simZlavreze, aseve 
garemos mdgomareobazec.  

makristalizebeli reagentiT zemoqmedebis 
modelireba Semdegnairad xdeba: drois raRac 
gansazRvrul momentSi Rrublis gadacivebul nawilSi 

(-6÷-11
0C) Segvaqvs garkveuli raodenobis 

makristalebeli reagenti; difuziis gamartivebuli 

gantolebis analizuri amoxsniT vigebT drois t 
SualedSi pasiuri reagentis mier dakavebul 
moculobas, sadac unda gaiyinos gansazRvruli 
raodenobis Rrublis da wvimis wyali. viTvliT 
kristalebze wylis orTqlis sublimaciisas 
gamoyofil siTbos raodenobas. CaTvlilia, rom es 
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siTbo mTlianad gadaecema gansaxilveli aris haers 

da aTbobs T0 -iT. amiT iqmneba damatebiTi aRmavali 
denebi, romlebic gamoiwveven Rrublis simZlavris 
gazrdas, e.i. Rrublis mikrofizikis cvlileba iwvevs 
misi dinamikis cvlilebas. atmosferos ganurCeveli 

wonasworobisas (=b) aRmavali denis siCqaris da 
Rrublis simZlavris zrdis maqsimumi iTvleba 
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sadac  aris turbulentobis kinematikuri 

koeficienti, a-radiusi,  -konveqciis parametri, Q-

reagentis mier dakavebul V moculobaSi gamoyofoli 
siTbos raodenoba, S-zemoqmedebis xangrZlivobis 

Sebrunebuli parametri )(   aS . 

erTjeradi zemoqmedebisas maTi mniSvnelobebia 

Wmax1m/wm da  h600m. es mniSvnelobebi mcirea Tumca 
mravaljeradi zemoqmedebisas Rrublis moculobis 
nazrdma SeiZleba miaRwios ramodenime kilometrs da 
masSi kondensirebuli wyali uzrunvelyofs 
damatebiTi naleqis warmoqmnas. zemoqmedebis 
modelireba tardeba Rrublis ganviTarebis sxvadasxva 
stadiaSi. miRebuli Sedegebi uCveneben, rom ukeTesi 
Sedegebi miiReba ganviTarebis stadiisTvis. 

pirvl SemTxvevaSi me-10wT-ze –6÷-10
C gadacivebul 

nawilSi movaxdineT 6-jeradi zemoqmedeba. 

gamoTvlili max da h aris 1.8m/wm  da 1.3km. 
zemoqmedebis Sedegad efeqturobis koeficienti 
gaizarda 17.6%-iT.  
meore SemTxvevaSi zemoqmedebis Sedegad Rrublis m.q.k. 
gaizarda 22%-iT. 
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zemoqmedebis Sedegad dinamikas da naleqis droSi 
cvlilebas erTnairi saxe aqvs: sawyis momentSi xdeba 
naleqis intensivobis Semcireba bunebrivTan 
SedarebiT. esFfizikurad ase  aixsneba: 
makristalebeli reagentiT zemoqmedebisas xdeba 
damatebiTi siTburi energiis gamoyofa da izrdeba 
aRmavali denis siCqare, rac iwvevs naleqis wylis 
zeviT gadatanas da intensivobis Semcirebas. 
intensivobis droSi cvlilebas aqvs impulsuri 
xasiaTi, Tumca mainc gamoiyofa ori maqsimumi, 
romlebic zemoqmedebis SemTxvevaSi droSi gadaweula. 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
nax. 10.3 aRmavali nakadis siCqaris ganawileba 

simaRlis mixedviT drois sxvadasxva momentebSi (X-
zemoqmedebis Semdeg) [7]. 
 
sxvadasxva simZlavris Rrubelze zemoqmedebis 

modelirebam aCvena, rom susti Rrublis naleqis 
procentuli namati didia. Tumca ufro xelsayrelia 
zemoqmedebis Catareba konveqciur Rrubelze. 
eqsperimentebiT dadginda, rom yoveli RrublisaTvis 
arsebobs reagentis eqstremaluri raodenoba, 
romlisTvisac zemoqmedebiT miRebuli damatebiTi 
naleqis raodenoba maqsimaluria. reagentis raodenoba 
damokidebulia Rrublis simZlavreze da dinamikaze. 
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naleqebis gazrdisaTvis saWiroa zemoqmedeba 
warmoebdes ganviTarebis stadiaSi. reagenti unda 

SevitanoT (–6⨬-11C) temperaturis intervalSi  5wT 
intervaliT. 
 saqarTveloSi setyvasTan brZolis warmoebul 
samuSaoTa mokle mimoxilva mocemulia naSromSi 9]. 
msgavsi kvlevebi isev aqtualuria da tardeba 
msoflios mraval qveyanaSi sxvadasxva mkvlevarebis 
mier. qveviT warmodgenilia zogierTi maTgani.  

[10] naSromSi grova-sawvimari Rrublis 
naleqwarmoqmnis efeqturoba gamokvleulia axali 
lagranJis nawilakis gamoyenebiT farTo-masStabiani 
turbulentobis modelirebisaTvis. es midgoma 
iTvaliswinebs nawilakis trasirebas, romelic wylis 
individualur molekulas warmoadgens. amiT 
SesaZlebelia nawilakis samive agregatul 
mdgomareobaSi (orTqli, wyali, yinuli) gadasvlis 
Seswavla. wylis molekulis trasirebiT fizikur da 
mikrofizikur maStabebSi, SesaZlebelia 
naleqwarmoqmnis efeqturobis, rogorc simaRlis 
gamokvleva. grova-sawvimari Rrublis turbulentobis 
modelirebam aCvena, rom Rrublebi orTqlis 
daaxloebiT 10% gardaqmnis Txevad naleqad. 
RrubelSi Sesuli mTeli orTqlis daaxloebiT ori 
mesamedi gardaiqmneba zedapirul naleqad.  

[11]-Si moyvanilma ricxviTma eqsperimentebma 
aCvena, rom mariliT zemoqmedebis efeqturoba 
damokidebulia atmosferos mdgomareobaze, romelSic 
yalibdeba konveqciuri Rrubeli. aseve, gamovlinda, 
rom ufro xelsayrelia polidispersuli marilis 
gamoyeneba Tbili Rrublidan damatebiTi naleqis 
miRebisTvis. saSualo simZlavris Rrublidan, 
romelic Cveulebriv pirobebSi ar iZleva naleqs, 
higroskopuli zemoqmedebisas damatebiT naleqs 
gamoyofs.  

[12]-Si gamokvleulia konveqciuri da 
globaluri klimaturi modelebiT (GCM) 
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simulirebuli Rrublis safaris warmoqmna klimatis 
globaluri cvlilebis fonze. SemoRebuli axali 
cvladi – konvrqciuri naleqwarmoqmnis efeqturoba, 
warmodgenilia, rogorc parametrizebuli konveqciis 
integraluri maxasiaTebeli, rac mniSvnelovania GCM 
–iT modelirebuli RrublebisTvis. eqsperimentiT 
gamovlinda, rom konveqciuri naleqwarmoqmnis 
efeqturoba izrdeba SeSfoTebul garemoSi, amitom 
myari da Txevadi fraqcia mcirdeba dabali da 
saSualo ganviTarebis RrublebSi ufro swrafad, 
vidre maRali ganviTarebis RrublebSi. es 
asimetriuloba mJRavndeba Rrublis radiaciul 
balansSi rac cvlis konveqciuri naleqwarmoqmnis 
efeqturobas. SedegebiT dgindeba, rom kumulusis 
sqemebSi, romelSic gamoyenebulia kondensaciis 
fraqciuli cvladi naklebad mgrZnobiarea klimatis 
cvlilebaze, vidre sqema, romelic iyenebs 
naleqwarmoqmnis zRvrul normas.  
      erTnaxevarganzomilebiani operatiuli modeliT 
miRebuli Sedegebidan SeiZleba davaskvnaT, rom 
gamoyenebuli modeliT Sefasebuli koeficienti 
damokidebuli aRmoCnda rogorc Rrublis 
simZlavreze da garemos mdgomareobaze, aseve mis 
gamoTvlebSi monawile sidideebze da mikrofizikur 
procesebze, maT urTierTgadasvlaze. am sidideebis 
Secvla mis maqsimalur mniSvnelobas TiTqmis ar 
cvlis, Tumca misi droSi msvleloba ki Secvala. 
aseve mniSvnelovania is meTodebi, romliTac xdeba 
Rrublis parametrebis dadgena. amitom mikrofizikis 
ufro detalurad ganxilva da misi SeZlebisdagvarad 
pirdapiri gziT CarTva aucilebeli xdeba. rogorc 
aRniSnuli iyo am paragrafis dasawyisSi, 
koeficientis mniSvneloba SeiZleba gazrdili iyos 
wylis orTqlis raodenobis gadametebulad Sefasebis 
gamo. mis dasadgenad ki iyeneben aRmaval nakadebs, 
romelTa saSualebiTac xdeba kondensirebuli wylis 
orTqlis gansazRvra. uSualod RrubelSi 
kondensirebuli wylis orTqli ki ufro dazustebuli 
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sididea. misi gamoyenebiT miRebuli mniSvneloba 
bunebrivTan ufro axlosaa. 

grova-sawvimar RrubelSi mikrofizikuri 
procesebis daCqareba mizanSewonilia, sanam Rrubeli 
gadava stacionalur mdgomareobaSi. Rrublis 
ganviTarebis procesSi makristalebeli reagentiT 
zemoqmedebis dros gamoyofili siTburi energia 
gazrdis Rrublis moculobas da Sesabamisad 
kondensirebuli wylis raodenobas, riTac Rrublis 
mqk miuaxlovdeba maqsimalur mniSvnelobas. Tanac 
naleqwarmoqmnis procesis daCqareba gamoiwvevs 
Rrublis periferiuli nawilidan aorTqlebuli 
wylis Semcirebas da Sesabamisad Rrublis mqk-s 
gazrdas.  

wvrili wveTebis zrdis siCqare damokidebuli 
aRmoCnda gadajerebaze, xolo msxvilisa - 
temperaturaze. 
 miRebuli Sedegebi mniSvnelovania da saWiroa 
gaTvaliswinebul iyos setyasawinaaRmdego samuSaoebis 
Catarebisas, raTa gaizardos maTi efeqturoba.  
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Resume 
Current climate change increased the frequency and intensity of 

extreme weather and climate events.  Since extreme events have high 

societal impact through their effect on agriculture, economy, human 

health and even the security of the country, investigating and predicting 

extreme evens is profoundly important for the regional stability.  Risks 

resulting from natural hazards are closely related to sustainable 

development of the society concerned. Global trends show an 

increasing damage from natural hazards and thus increasing losses from 

occurred disasters. Such upward trends in intensity and frequency of 

natural disasters are observed worldwide and are also discussed on the 

national level. 

Georgia is prone to natural hazards, the risk resulting from 

meteorological hazards such as hail and thunderstorm are significant. 

Also geo-hazards: earthquakes, landslides and hydrologic hazard as 

flash- floods are considerably high, as the events during the last 

decades have shown. The entire country is within the category of 

medium and high risk. The natural disasters in Georgia have to be 

considered as a standing negative factor for the development process of 

the country. Importance of aroused problems stimulates the active 

investigation of natural hazards inducing disasters.  

In presented Monograph two meteorological phenomena: hail and 

thunderstorm are investigated using observation data and mathematical 

modeling. Firstly, discuss those phenomena.  

Hail is most common within continental interiors of the mid-

latitudes, as hail formation is considerably more likely when the 

freezing level is below the altitude of 3,400 m. Movement of dry air 

into strong thunderstorms over continents can increase the frequency of 

hail by promoting evaporational cooling which lowers the freezing 

level of thunderstorm clouds giving hail a larger volume to grow in.  

Unlike ice pellets, hailstones are layered and can be irregular 

and clumped together. Hail is composed of transparent ice or 

alternating layers of transparent ice at least 1 millimeter  thick, which 

are deposited upon the hailstone as it travels through the cloud, 

suspended aloft by air with strong upward motion until its weight 

overcomes the updraft and falls to the ground. Hail begins as water 

droplets. As the droplets rise and the temperature goes below freezing, 

https://en.wikipedia.org/wiki/Entrainment_(meteorology)
https://en.wikipedia.org/wiki/Vertical_draft
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they become supercooled water and will freeze on contact 

with condensation nuclei. A cross-section through a large hailstone 

shows an onion-like structure. This means the hailstone is made of 

thick and translucent layers, alternating with layers that are thin, white 

and opaque. Former theory suggested that hailstones were subjected to 

multiple descents and ascents, falling into a zone of humidity and 

refreezing as they were uplifted. As the hailstone ascends it passes into 

areas of the cloud where the concentration of humidity and supercooled 

water droplets varies. The hailstone’s growth rate changes depending 

on the variation in humidity and supercooled water droplets that it 

encounters. The accretion rate of these water droplets is another factor 

in the hailstone’s growth. When the hailstone moves into an area with a 

high concentration of water droplets, it captures the latter and acquires 

a translucent layer.  

The hailstone’s speed depends on its position in the cloud’s 

updraft and mass. This determines the varying thicknesses of the layers 

of the hailstone. The accretion rate of supercooled water droplets onto 

the hailstone depends on the relative velocities between these water 

droplets and the hailstone itself. As the hailstone grows it releases latent 

heat, which keeps its exterior in a liquid phase. Because it undergoes 

'wet growth', the outer layer is sticky, so the single hailstone may grow 

by collision with other smaller hailstones, forming a larger entity with 

an irregular shape. Hail can also undergo 'dry growth' in which the 

latent heat release through freezing is not enough to keep the outer 

layer in a liquid state. Hail forming in this manner appears opaque due 

to small air bubbles that become trapped in the stone during rapid 

freezing. These bubbles coalesce and escape during the 'wet growth' 

mode, and the hailstone is clearer. The mode of growth for a hailstone 

can change throughout its development, and this can result in distinct 

layers in a hailstone's cross-section.  

The hailstone will keep rising in the thunderstorm until its mass 

can no longer be supported by the updraft. This may take at least 30 

minutes based on the force of the updrafts in the hail-producing 

thunderstorm, whose top is usually greater than 10 km high. It then falls 

toward the ground while continuing to grow, based on the same 

processes, until it leaves the cloud. It will later begin to melt as it passes 

into air above freezing temperature. Stones larger than 2 cm are usually 

considered large enough to cause damage. Various countries have 

https://en.wikipedia.org/wiki/Supercooled
https://en.wikipedia.org/wiki/Water
https://en.wikipedia.org/wiki/Condensation_nuclei
https://en.wikipedia.org/wiki/Latent_heat
https://en.wikipedia.org/wiki/Latent_heat
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different thresholds according to local sensitivity to hail; for instance 

grape growing areas could be adversely impacted by smaller hailstones. 

Hail can cause serious damage, notably vehicles, aircraft, various 

structures, livestock, and most commonly, agriculture crops. Wheat, 

corn, soybeans, and grapes are the most sensitive crops to hail damage. 

Hail is one of the most significant thunderstorm hazards to aircraft. 

When hail stones exceed 13 millimeters in diameter, planes can be 

seriously damaged. 

Thunderstorm is a storm characterized by the presence 

of lightning and its acoustic effect on the Earth's atmosphere, known 

as thunder. Thunderstorms occur in cumulonimbus clouds. They are 

usually accompanied by strong winds, heavy rain, and 

sometimes snow, sleet, hail, or, in contrast, no precipitation at all. 

Thunderstorms may line up in a series or become a rainband, known as 

a squall line. Strong or severe thunderstorms include some of the most 

dangerous weather phenomena, including large hail, strong winds, 

and tornadoes. Some of the most persistent severe thunderstorms, 

known as supercells, rotate as do cyclones. While most thunderstorms 

move with the mean wind flow through the layer of the troposphere that 

they occupy, vertical wind shear sometimes causes a deviation in their 

course at a right angle to the wind shear direction. 

Thunderstorms result from the rapid upward movement of 

warm, moist air, sometimes along the front. As the warm, moist air 

moves upward, it cools, condenses, and forms a cumulonimbus cloud 

that can reach heights of over 20 kilometers. As the rising air reaches 

its dew point temperature, water vapor condenses into water droplets or 

ice, reducing pressure locally within the thunderstorm cell. As the 

droplets fall, they collide with other droplets and become larger. The 

falling droplets create a downdraft as it pulls cold air with it, and this 

cold air spreads out at the Earth's surface, occasionally causing strong 

winds that are commonly associated with thunderstorms. 

Thunderstorms can form and develop in any geographic 

location but most frequently within the mid-latitude, where warm, 

moist air from tropical latitudes collides with cooler air from polar 

latitudes. Thunderstorms are responsible for the development and 

formation of many severe weather phenomena. Thunderstorms, and the 

phenomena that occur along with them, pose great hazards. Damage 

that results from thunderstorms is mainly inflicted by downburst winds, 

https://en.wikipedia.org/wiki/Livestock
https://en.wikipedia.org/wiki/Crops
https://en.wikipedia.org/wiki/Storm
https://en.wikipedia.org/wiki/Lightning
https://en.wikipedia.org/wiki/Acoustics
https://en.wikipedia.org/wiki/Earth%27s_atmosphere
https://en.wikipedia.org/wiki/Thunder
https://en.wikipedia.org/wiki/Cloud
https://en.wikipedia.org/wiki/Wind
https://en.wikipedia.org/wiki/Heavy_rain_(meteorology)
https://en.wikipedia.org/wiki/Thundersnow
https://en.wikipedia.org/wiki/Ice_pellets
https://en.wikipedia.org/wiki/Hail
https://en.wikipedia.org/wiki/Dry_thunderstorm
https://en.wikipedia.org/wiki/Thunderstorm_training
https://en.wikipedia.org/wiki/Rainband
https://en.wikipedia.org/wiki/Squall_line
https://en.wikipedia.org/wiki/Severe_thunderstorm
https://en.wikipedia.org/wiki/Tornado
https://en.wikipedia.org/wiki/Supercell
https://en.wikipedia.org/wiki/Troposphere
https://en.wikipedia.org/wiki/Wind_shear
https://en.wikipedia.org/wiki/Weather_front
https://en.wikipedia.org/wiki/Condense
https://en.wikipedia.org/wiki/Dew_point
https://en.wikipedia.org/wiki/Downdraft
https://en.wikipedia.org/wiki/Mid-latitudes
https://en.wikipedia.org/wiki/Downburst
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large hailstones, and flash flooding caused by heavy precipitation.  Past 

civilizations held various myths concerning thunderstorms and their 

development as late as the 18th century. Beyond the Earth's 

atmosphere, thunderstorms have also been observed on the 

planets Jupiter, Saturn, Neptune and Venus. 

Any thunderstorm that produces hail that reaches the ground is 

known as a hailstorm. Thunderclouds that are capable of producing 

hailstones are often seen obtaining green coloration. Hail is more 

common along mountain ranges because mountains force horizontal 

winds upwards (known as orographic lifting), thereby intensifying the 

updrafts within thunderstorms and making hail more likely. One of the 

more common regions for large hail is across mountainous northern 

India, China, Croatia also experiences significant hailstorms. In North 

America, hail is most common in the area where Colorado, Nebraska, 

and Wyoming meet, known as "Hail Alley." Hail in this region occurs 

between the months of March and October during the afternoon and 

evening hours, with the bulk of the occurrences from May through 

September. Cheyenne, Wyoming is North America's most hail-prone 

city with an average of nine to ten hailstorms per season. In South 

America, areas prone to hail are Brazil, Colombia. Caucasus 

mountainous region also experiences dangerous hail and thunderstorms 

and thus the investigation of those processes are especially critical for 

Georgia as one of most vulnerable country.  

The composition of the Monograph is as following: 

In Introduction, the hail and thunderstorm processes 

observation and investigation history has been reviewed. 

In Chapter 1 ―Research methodology”, the observation 

methods and existed theories on the formation and development of hail 

and thunderstorm processes and climatic zones of Georgia have been 

discussed. 

In Chapter 2 “Spatial-temporal distribution of hail days 

over Georgian territory , using observation data statistical 

analysis has been performed and calculated following parameters: 

maximal and minimal values, standard deviations, hail day modal 

values, asymmetry, excess and variation members. Strong hail in 

East and West parts of Georgia has been also discussed. 
In Chapter 3 “Spatial-temporal distribution of 

thunderstorm days in Georgia”, based on the thunderstorm 

https://en.wikipedia.org/wiki/Flash_flooding
https://en.wikipedia.org/wiki/Precipitation_(meteorology)
https://en.wikipedia.org/wiki/18th_century
https://en.wikipedia.org/wiki/Jupiter
https://en.wikipedia.org/wiki/Saturn
https://en.wikipedia.org/wiki/Neptune
https://en.wikipedia.org/wiki/Venus
https://en.wikipedia.org/wiki/Orographic_lift
https://en.wikipedia.org/wiki/North_America
https://en.wikipedia.org/wiki/North_America
https://en.wikipedia.org/wiki/Colorado
https://en.wikipedia.org/wiki/Nebraska
https://en.wikipedia.org/wiki/Wyoming
https://en.wikipedia.org/wiki/Cheyenne,_Wyoming
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observation data statistical analysis has been performed and 

calculated following parameters: maximal and minimal values, 

standard deviations, thunderstorm day modal values, asymmetry, 

excess and variation members, also the aero-synoptical processes 

promoting thunderstorm formation and thunderstorm in Western 

and Eastern Georgia have been discussed. 

    In Chapter 4 “Identification of possible variations of hail 

and thunderstorm days”, using the trend method hail and 

thunderstorm day trends were grouped by climatic zones. 

Constructed GIS maps give possibility to identify risk zones.  

In Chapter 5  “Thunderstorm activity in mountain 

crossings of Georgia”, the statistical parameters of thunderstorm 

annual day number over seven mountain crossings of Georgia 

have been investigated. 

In Chapter 6 “Investigation of thunderstone activity of the 

Georgian section of Baku-Tbilisi-Ceyhan pipeline adjacent 

territory”, the mean and maximal values of main 

statistical characteristics of thunderstorm activity on the Georgian 

section of Baku-Tbilisi-Ceyhan pipeline adjacent territory have been 

resulted. Applicable tables and plots are presented. The presented 

research has practical significance while caring out lighting protection 

activities. 

In Chapter 7 “Thunderstorm occurrence probability over 

Georgian territory”, the thunderstorm occurrence probability has 

been calculated using Poisson distribution over Georgian territory in 

presented article. The multiyear (1936-2006) thunderstorm day mean 

and maximal seasonal (III-X months) values of 59 meteorological 
station have been used. The probabilities were calculated for each 

station on 50, 100 and 150km. radius areas. The calculated results are 

presented in table including meteorological stations grouped by 

climatic zones. The thunderstorm occurrence probability calculated on 

areas more than thunderstorm fixing ones (r0) gives possibility for 

forecasting thunderstorm processes development. The obtained resulted 

may be used in various industrial sectors as well as for creation and 

verification of regional and global climatic models. 
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 In Chapter 8 “Lightning impact on various buildings”, 

the consideration of climatic parameters in construction is especially 

important regarding the application of light structures that are more 

sensitive to climate change. To solve a number of applied climatology 

issues investigation of meteorological parameters variation has to be 

needed, as object exploitation level is depended on it. The lightning 

impact on building object has been studied in presented article, also 

lightning protection measure application and safety recommendations 

have been given. 

In Chapter 9 “Investigation of precipitation forming 

processes in convective clouds”, the formation of liquid and solid 

precipitation growth processes in convective cloud using analytical 

solutions of kinetic model of coagulation considering cloud particle 

sources for different initial conditions has been investigated. The 

initial critical values of ice crystals have been identified for a range of 

spectra of cloud particles. In case of initial concentrations less than 

critical ones the formation and growth of ―dangerous‖ size hail particles 

and decreasing of liquid precipitation have been detected. When 

concentrations were above critical values the ―dangerous‖ size hail 

particles have been reduced and rain amount increased accordingly. 

In Chpter 10 “Investigation of precipitation efficiency in 

terms of one and half dimensional operation model of convective 

cloud”,    the nnatural and artificial precipitation formation processes 

have been investigated using one and half dimensional operative 

hydrodynamical model of convective cloud applying two real and one 

hypothetic radiosonde data. Microphysical processes are presented by 

parameterization schemes. The modification modeling has been 

carried out on the different stages of cloud growth by insertion of 

crystallizing reagent. It has been ascertained that for every cloud there 

exist the definite moment in its growth and optimal quantity of reagent, 

when additional precipitation increase is maximal. The mentioned 

amount of reagent depends on the features of growth dynamics and 

clouds maximal capability. In the result of modification changes were 

occurred in cloud microphysics, causing intensification of its dynamics. 

On such conditions clouds life time and the amount of precipitations 

have been increased. 
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