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r e f e r a t i 
 
 

angariSi 20  gv., naxazi 2, cxrili 1. 
 
 
 
    sakvanZo sityvebi: 
 

bunebis fenomeni, “mzis bunebrivi macivari”, fizikur-geografiuli 
pirobebi, maTematikuri modeli, “wyali – atmosferos” sazRvari, 
turbulenturi siTbogacvla da tenbrunva, atmosferuli parametrebi, 
yinulis gaCenis dro, yinulis fenis sisqe, damokidebulebis analizuri 
gamosaxuleba. 
  
 

didi qarTveli mkvlevari vaxuSti batoniSvili jer kidev 300 wlis 
winad werda bunebis saocar movlenaze – zafxulis cxeli dReebis 
pirobebSi, qsnis xeobaSi, warmoiqmneba yinulis zodebi, romlebsac 
laSqrobis dros qarTuli jari sakvebi produqtebis Sesanaxad iyenebda. 
SemdgomSi msgavsi adgilebi saqarTvelos sxva regionebSic aRmoCnda da 
isini aRwerilia gamoqveynebul literaturul wyaroebSi. erT-erT 
samecniero naSromSi mocemulia saqarTvelos ruka, romelzedac yvela 
napovni aseTi adgilebia naCvenebi (k.xaraZe, 2001). 
 miuxedavad rigi mcdelobebisa es movlena sruliad Seuswavlelia. 
misi mecnieruli axsna da Teoriis Camoyalibeba movlenis xelovnuri 
Seqmnis saSualebas Seqmnida, rac udides sargeblobas moutanda 
saqarTvelos mosaxleobas. 

radgan aRniSnul movlenas qmnian mTian pirobebSi mimdinare 
procesebi, dakavSirebuli mzesTan, mzis radiaciasTan, aorTqlebis Sedegad 
wylis temperaturis SemcirebasTan mTa-xeobis qaris moqmedebis fonze, am 
movlenas “mzis bunebrivi macivari” (mbm) vuwodeT. 

dadgenilia is fizikur-geografiuli da atmosferuli pirobebi, 
romlebic maqsimalurad Seuwyoben xels zafxulis cxel, mzian, uRrublo 
da qarian amindSi zogierTi xeobis ZirSi yinulis fenis warmoqmnas da 
zrdas. 

agebulia mbm-is maTematikuri modeli, romelsac safuZvlad daedo 
“wyali-atmosferos” sazRvarze mimdinare turbulenturi siTbogacvlisa da 
tenbrunvis procesebi mudmivi mTa-xeobis qaris fonze. miRebulia 
analizuri gamosaxuleba, romelic akavSirebs yinulis fenis gaCenis dros 
da mis sisqes atmosferul parametrebTan. tipiuri mTa-xeobis 
perobebisaTvis Sefasebulia yinulis formirebis da zrdis dro, romelic 
icvleba ramdenime dReRamidan Tvenaxevramde. analizuri gamosaxulebis 
sizustis dasadgenad SesaZlebelia  misi eqsperimentuli gamocda bunebriv 
pirobebSi mbm-is arsebobis adgilebSi, aseve laboratoriuli cdebis 
Catarebis safuZvelze. momavalSi aseTi eqsperimentuli kvleva mbm-is 
xelovnurad Seqmnis saSualebas mogvcems. 
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saqarTveloSi “mzis bunebrivi macivris” struqturis 
Seswavla da misi xelovnurad Seqmnis 

SesaZleblobis dadgena 
 

 
 
 

1.Sesavali. amocanis dasma. 
 
 

didi qarTveli mkvlevari vaxuSti batoniSvili jer kidev 300 wlis 

winad werda bunebis saocar movlenaze – zafxulis cxeli dReebis dros, 

qsnis seobaSi, warmoiqmneba yinulis zodebi, romlebsac laSqrobis dros 

qarTuli jari sakvebi produqtebis Sesanaxad iyenebda [1]. SemdgomSi 

msgavsi adgilebi saqarTvelos sxva regionebSic aRmoCnda da isini 

aRwerilia gamoqveynebul literaturul wyaroebSi [2-4]. xolo naSromSi [5] 

mocemulia saqarTvelos ruka, romelzedac yvela napovni aseTi adgilebia 

naCvenebi (ix.nax.1). 

miuxedavad rigi mcdelobebisa am saocari bunebrivi movlenis 

procesi sruliad Seuswavlelia. am procesis mecnieruli axsna da Teoriis 

Camoyalibeba misi xelovnuri Seqmnis saSualebas Seqmnida, rac udides 

sargeblobas moutanda, yovel SemTxvevaSi saqarTvelos mosaxleobas. 

SesaZlebeli gaxdeboda zafxulis cxeli dReebis pirobebSi didi 

moculobis iafi bunenrivi macivrebis Seqmna. 

 radgan procesis ZiriTadi wyaro mzea, mas Cven “mzis bunebrivi 

macivari” (mbm) vuwodeT [6] da SemdegSi mas aseTi saxelwodebiT 

movixseniebT. 

 winamdebare (proeqtis) angariSis mizans Seadgens mbm-is fizikur-

geografiuli da maTematikuri modelebis Seqmna da maTi dasabuTebis  

eqsperimentuli gzebis dadgena. 

 
 



 
 
 

nax.1. bunebrivi sayinuleebis adgilebi saqarTveloSi ([5]-is mixedviT). 
 



 
2. “mzis bunebrivi macivris” (mbm) fizikur-geografiuli modeli 

(movlenis formirebis pirobebi). 
 
 cnobilia, rom duRilis wertilamde miyvanili wylis masa rom imave 

temperaturis mqone wylis orTqlad vaqcioT, mas garkveuli raodenobis 

energia uynda mivawodoT. es energia wylis molekulebis urTierT kavSiris 

Sesasusteblad ixarjeba da fizikaSi igi “faruli siTbos” 

saxelwodebiTaa cnobili. igive raodenobis energia gamoiyofa Sebrunebuli 

procesis dros, anu roca wylis orTqlis kondensacia xdeba. es procesi 

udevs safuZvlad mzis macivris arsebobas.  

nebismieri temperaturis dros wylis masaSi yovelTvis aris 

molekulebi, romlebic rigi procesebis gamo iZenen imden energias, rom Tu 

isini zedapirul afskTan axlos imyofebian SeuZliaT gadalaxon afskis 

winaaRmdegoba da siTxis masis gareT aRmoCndnen. e.i. Seicvalon 

agregatiuli mdgomareoba da wylis orTqlad iqcnen. es procesi garkveul 

energias arTmevs wylis masas da amcirebs mis temperaturas. amitom wylis 

masis zedapirul afskTan yovelTvis aris wylis orTqlis molekulebis 

Warbi raodenoba. es ki iwvevs wylis orTqlis molekulebis sakmaod 

intensiur ukan dabrunebas wylis masaSi da temperaturis dacemis process 

sagrZnoblad amcirebs. Tu wylis afskTan dagrovil wylis orTqlis 

molekulebs sistematurad movaSorebT (amas akeTebs qari), wylis masis 

temperaturis dacema intensiuri gaxdeba. imdenad intensiuri, rom Tu wylis 

masas garedan siTbo ar miewodeba misi temperatura 0oc-ze dabla daecema. 

 SevecadoT SevqmnaT Teoriulad iseTi geografiuli garemo, romelic 

bunebriv pirobebSi maqsimalurad Seuwyobs xels aRweril process. 

 upirveles yovlisa geografiuli garemo unda uzrunvelyofdes 

sakmaod Zlier miwispirul qars ise, rom wylis orTqliT gaJRenTili 

atmosferuli masebis Semotana garedan ar xdebodes. amas rogorc wesi 

cxel amindSi akeTebs e.w. mTa-baris cirkulacia. aRvweroT es procesi 

dawvrilebiT. 

 qaris warmomqmneli wnevaTa sxvaoba, SedarebiT mcire teritoriaze, 

mxolod xeobis pirobebSi SeiZleba Seiqmnas. xeobis optimaluri 

mimarTuleba mzis warmosaxviTi moZraobis paraleluri anu aRmosavleTisa 

da dasavleTis mimarTulebas unda emTxvevodes. xeobis samxreTi ferdobis 

daxriloba 30o-is farglebSi unda iyos. aseT daxrilobaze zafxulSi mzis 
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maqsimaluri energia ecema. am energiis STanTqmis sidide qvefenili 

zedapiris albedozea damokidebuli. ramdenadac albedo mcirea miT met 

energias STanTqavs zedapiri (aseTi zedapiria magaliTad Savmiwa niadagis 

xnuli), misi temperatura izrdeba da aZlierebs Semxebi atmosferuli 

masebis gafarToebas da aRmaval dinebas. CrdiloeTi ferdobi piriqiT, 

minimalur enrgias unda Rebulobdes, rom misi temperatura dabali iyos 

(magaliTad vertikalur mimarTulebas miaxloebuli qva-RorRiani 

zedapiri). zafxulis pirobebSi aseT seobaSi mowmendili cis dros 

intesiuri adgilobrivi cirkulaciuri procesi iarsebebs da Zlieri 

miwispiruli qari mTeli dRis ganmavlobaSi iqrolebs. 

 Tu CrdiloeTis ferdobi nayar lodebs Seadgens da RamiT ca 

mowmendili iqneba, am qvafenilis mkveTri gaciveba moxdeba. es ki 

intensiurs gaxdis dRisiT cxeli haeris civ qvebTan Sexebis Sedegad wylis 

wveTebis warmoqmnas da nayari lodebis ZirSi wylis dagrovebas. Semdeg, 

dRis ganmavlobaSi qaris gamo, aorTqlebis Sedegad, wylis temperatura 

SeiZleba 0-s qveviT daeces. am movlenis formirebas xels Seuwyobs xeobaSi 

gamdinare wylis arseboba – Rele, mdinare, romelTa qvebs Soris yureebSi 

wyali dgeba didi xnis ganmavlobaSi da atmosferosTan misi siTbos 

gacvlis procesis intensivoba metad sustia. 

 amrigad, mzis macivris optimaluri fizikur-geografiuli modeli 

Semdegi saxiT SeiZleba CamovayaliboT: 

1. saqarTveloSi mzis macivari SeiZleba Seiqmnas zafxulis periodSi; 

2. mzis macivris Sesaqmnelad saWiroa ramdenime dRisa da Ramis 

ganmavlobaSi cis TaRi ZiriTadad iyos miwmendili; 

3. mzis macivari SeiZleba Seiqmnas xeobaSi, romlis mimarTulebaa 

dasavleTidan aRmosavleTisaken; 

4. xeobis samxreTi ferdobis daxriloba axlos unda iyos 30o-Tan; 

5.  xeobis samxreTi ferdobis qvefenili zedapiris albedo unda iyos 

minimaluri; 

6. xeobis CrdiloeTi ferdobis daxriloba axlos unda iyos 

vertikalur mimarTulebasTan; 

7. xeobis CrdiloeTi ferdobis zedapiri qva-RorRiTa da lodebiT 

unda iyos dafaruli; 
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8. qva-RorRebisa da lodebis Ziri anu zedapiri, sadac arsebobs 

bunebrivi wyali an xdeba wylis kondesacia da yinuli warmoiqmneba, unda 

iyos cudi siTbogamtari.   

nax.2-ze mocemulia mzm-is formirebis xelSemwyobi procesebis 

fizikur-geografiuli modelis sqema.     

        

 
 

3. “mzis bunebrivi macivris” maTematikuri modeli 
 
 
 davuSvaT, siTbogaumtar WurWelSi moTavsebulia raime raodenobis 

wylis masa, romlis zedapiris farTobia S da siRrme h. aRniSnuli wylis 

raodenoba WurWliTurT moTavsebulia zemoT aRwerili fizikur-

geografiuli pirobebis mqone garemoSi (qva-RorRebiT da lodebiT 

dafaruli xeobis CrdiloeTi ferdobis ZirSi). ganvixiloT am wylis masis 

mier miRebuli da gacemuli energiebis Tanafardoba. wylis zedapiris mier 

atmosferodan miRebuli da gacemuli siTbos Tanafardoba ase SeiZleba 

gamovsaxoT: 

                             d q       d t   

                  Q = - k p [ L ------  + cp ------- ]  ,                            (1) 
                                                           d z              d z 

sadac dq/dz  da dt/dz  Sesabamisad xvedriTi sinotivis da temperaturis 

gradientebia; L – orTqlad warmoqmnis siTboa; cp , p da k  -  miwispiruli 

haeris siTbotevadoba, simkvrive da turbulenturi gacvlis koeficientia. 

 formulis (1) pirveli wevri axasiaTebs aorTqlebis dros wylis 

gacivebis intensiurobas, xolo meore wevri atmosferodan miRebul 

turbulentur siTbos nakads. 

 S farTis wylis zedapiridan  drois ganmavlobaSi gacemuli siTbos 

raodenoba iqneba Q S . 

 energia, romelsac dakargavs wyali, romlis zedapiris farTobia S da 

siRrme h, temperaturis ∆ t  gradusiT Semcirebisas Seadgens sidides  

cB (S h pB ) ∆ t , sadac cB da pB – wylis siTbotevadoba da simkvrivea. 

 yinulis fenis gaCenis Semdeg energiis danakargma unda Seadginos  

B (S dЛ pЛ), sadac B – dnobis yinulwarmoqmnis siTboa; dЛ  da  pЛ  -  yinulis sisqe 

da simkvrivea. 
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nax.2. “mzis bunebrivi macivris” xelSemwyobi fizikur-geografiuli 

pirobebis sqema 
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wyali-atmosferos gamacivebeli sistemis dinamikuri wonasworoba 

damyardeba siTburi balansis Semdeg pirobebSi: 

 

 

                       Q S  = cB (S h pB ) ∆ t  +  B (S dЛ pЛ),                        (2) 

 

 

romelic martivi gardaqmnebis Semdeg da pB  ≈  pЛ   tolobis gaTvaliswinebiT 

SeiZleba ase Caiweros: 

 

              p           d t             d q               cB  

           k ------ [cp ------  +  L ------  ]  -----  +  ------  h ∆ t  +  dЛ = 0     (3) 

              pB              d z             d z         B           B 

  

  

amrigad, miviReT yinulis sisqis dЛ  damokidebuleba  misi warmoqmnis 

drosTan , Tu viciT miwispira haerSi temperaturis da sinotivis 

gradientebi, da turbulenturi gacvlis koeficienti. formula (3)-is 

sizuste damokidebulia imaze, Tu ramdebad axlosaa garemos reliefi da 

struqtura zemoaRniSnul optimalur fizikur-geografiul pirobebTan. 

 me-(3)-e formulas gamoyenebis TvalsazrisiT SeiZleba mivceT ufro 

martivi saxe Tu gaviTvaliswinebT q  da k kavSirs fardobiT sinotivesa f da 

qaris siCqares u Soris, romlebic meteorologiur qselSi operatiulad 

izomebian. empiriul monacemebze dayrdnobiT [7] turbulenturi gacvlis 

koeficienti (ganzomilebiT m2 / wm ) ase ganisazRvreba: 

 

                       k = 5 . 10-2  u z,                                         (4) 

 

sadac u qaris siCqarea ( m / wm ) z  ( m ) simaRleze zedapiridan. rac Seexeba 

xvedriT sinotives, Tu wylis orTqlis najeri drekadobaa E, igi SeiZleba 

ase ganisazRvros [8]: 

 

                         0.217e    217 10-5 f  E            
                     q = ---------- = ------------------- .                       (5) 

                          T         273 + t  
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me-(4)-e da me-(5)-e formulebTan erTad Tu gaviTvaliswinebT normalur 

pirobebSi fizikuri parametrebis mniSvnelobebs (cB = 4.2 103 j kg-1 KK-1 ;  cp =  

= 103 j kg-1 KK-1 ;  L =2260 103 j kg-1 ; B = 336 103 j kg-1 ; p = 1 kg m-3 ; pB = 103 kg m-3 ) 

miviRebT Semdeg gamosaxulebas: 

 

                       d t                     d f 

            1.5x10-7 u z [ ----- + 2x10-2 E ----- ]  + 1.25x10-2 h ∆ t + dЛ   = 0.      (6) 

                                               d z                    d z 

  
 

4. gamoTvlis Sedegebi. 

  

 modelis pirveli miaxloveba. 

(6)-Si warmodgenili warmoebulebis nacvlad gadavideT maT sasrul  

sxvaobebze, roca temperaturisa da sinotivis mniSvnelobebi ganisazRvreba 

Z=1 m simaRleze wylis zedapiris mimarT. garda amisa CavTvaloT, rom 

wylis orTqlis da siTbos nakadebi ar icvlebian simaRlis mixedviT. 

gaviTvaliswinod, aseve, siTbos danakargebi, risTvisac Semovitanod 

bunebrivi macivris margi qmedebis koeficienti n (CavTvaloT, rom η =0.1). 

maSin (6) SeiZleba CavweroT Semdegi saxiT: 

 

                      f1        f0   

      1.5x10-7 u  [(t1-t0) + 2E(  ---- -   ----   ) ] η + 1.25x10-2 h ∆ t + dЛ   = 0.       

      100   100 

miRebul TanafardobaSi SevitanoT parametrebis Semdegi mniSvnelobebi: 

t0=0ºC, t1=t, f1=f, f0=100% (radgan uSualod wylis zedapirTan wylis orTqli 

najer mdgomareobaSia), η =0.1. miviRebT Semdeg Tanafardobas: 

                    
                         f   

   1.5x10-7 u  [t+ 2E( ----   -1 ) ] 0.1 + 1.25x10-2 h ∆ T + dЛ   = 0.                 (7) 

         100 

(7)-dan gamomdinareobs haeris temperaturisaTvis aucilebeli piroba: 

              f   

                                  t+ 2E( ----   -1 ) <0 an 
        100 

                      f   

                  t< 2E(1-  ---- ) .       (8) 
                     100 
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Tu f =50% da E≈6 mb, maSin t< 6ºC. Aamrigad, wylis gacivebisaTvis haeris 

nakadis temperatura unda iyos araumetes 5-6ºC. aseTi reJimi bunebrivia mTa-

xeobis qarebisaTvis. maTi siCqaris amplituda aRwevs aTeul m/wm. dRisiT 

xeobaSi Semodis mSrali da civi haeris nakadi myinvaridan. Mmisi sisqe 

izomeba metrobiT. Hhaeris temperatura simaRlis mixedviT izrdeba. Mmzian 

amindSi aseTi pirobebi aRiqmeba rogorc Tbili amindi. wyali  xeobis 

ZirSi myinvaruli warmoSobisaa. Nnakadi xeobaSi iSleba, kargavs siCqares 

da warmoqmnis mdgari wylis gubeebs qvebs da lodebs Soris. mTaSi, 

gaiSviaTebuli atmosferos pirobebSi aorTqlebis roli wylis gacivebaSi 

izrdeba. warmoqmnili yinuli Rame ar dneba radiaciuli gacivebis gamo, 

rasac xels uwyobs misi zedapiris efeqturi siTburi gamosxiveba. dRisiT 

CrdilSi yinuli dneba Zalian sustad, radgan mis zedapirs gaaCnia maRali 

amrekvladi Tviseba mzis gabneuli sinaTlis mimarT. 

 cxr. 1-Si mocemulia (7) Tanafardobis gamoyenebiT miRebuli yinulis 

gaCenis droebis Sefasebebi, meteorologiuri parametrebisa da yinulis 

fenis sisqis sxvadasxva mniSvnelobebisaTvis, dRis da Ramis pirobebSi. 

cxrili 1. 

Mmodelis pirvel miaxlovebaSi miRebuli gamoTvlis Sedegebi 

 

vari- 

anti 

# 

 

piro- 

bebi 

temperatura °C 

Ffardo-

biTi si- 

notive 

f,% 

wylis 

Ffenis 

sisqe 

d, sm 

Yyinu- 

Llis 

Ffenis 

sisqe 

dл, sm 

Qqaris 

siCqa-

re 

u, m/wm 

yinu- 

lis 

gaCe-nis 

dro 

, dRe-

Rame 

Hhaeris 

T1 

wylis 

t0 

 

Δt=t1-t0 

1 dRis 3 0 3 50 10 1 3 0.7 

2 “---” 5 0 5 50 10 1 3 2 

3 “---” 5 0 5 50 10 1 1.5 4 

4 “---” 5 0 5 50 10 1 3 3.5 

5 “---” 5 0 5 50 10 1 5 2.1 

6 Ramis -5 0 0 80 10 1 1 1 

7 “---” -5 0 0 80 10 3 1 2.7 

8 “---” -5 0 0 50 10 1 3 0.2 
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Tu gaviTvaliswinebT, rom cxr.1-Si ganxiluli magaliTebi axlos arian 

bunebriv pirobebTan, SeiZleba davaskvnad: pirvel miaxlovebaSi yinulis 

gaCenis dro SeiZleba Seadgendes ramdenime dRe-Rames. 

 

  modelis meore miaxloveba 

 me-(3) Tanafardobidan vRebulobT yinulis gaCenis drosaTvis: 

    

                       (9) 

aq gaTvaliswinebulia xvedriTi tenianobis Sevcvla Semdegi gamosaxulebiT 

 

    q=0.622 e/p ,        (10)  

sadac e – wylis orTqlis parcialuri wnevaa (mb an hpa), xolo  p – 

atmosferuli wneva (aseve mb an hpa). orive es stabiluri parametri kargad 

ganisazRvreba standartuli gazomvebis dros. Tu gaviTvaliswinebT, rom  

                                                       (11)  

sadac, [7,8] mixedviT da [9]-Si mocemuli formulis safuZvelze parcialuri 

wnevis da atmosferuli wnevis gradientebisaTvis gveqneba: 

 

   mb/km      (12) 

                              (13) 

aq zRvis doneze P0=101.3x103pa, t0≈300ºK=27ºC; 

=6.5ºC/km,  g=9.8m/wm2,  Rc=287m2/wm2K,  Z=1km,  h=10sm,  dл=1sm,   u=5m/wm; maSin (9)-

(13) gamosaxulebebidan vRebulobT – yinulis gaCenis dro dRis pirobebSi 

tolia 

    ≈ 45.5 dre-Rame≈1.5 Tve, Tu ∆t=20°    da 

    ≈ 500 ≈ 21dRe-rame,    Tu ∆t=5°; 

Ramis pirobebSi  ≈11.5 dRe-Rame. 

 amrigad, modelis meore miaxlovebaSi xeobis ZirSi yinulis gaCenis 

dro zRvis donidan 1km simaRleze icvleba daaxloebiT 10-dan 45 dRe-

Ramemde. 
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d a s k v n a 

 amrigad, ganxilulia is fizikur-geografiuli da atmosferuli 

pirobebi, romlebic maqsimalurad uwyoben xels mTa-xeobis pirobebSi 

zafxulis cxel, mzian da qarian amindSi xeobis ZirSi yinulis fenis 

warmoqmnas da zrdas. Aagebulia am fenomenis – ‘mzis bunebrivi macivris” 

(mbm) maTematikuri modeli. MmiRebulia analizuri gamosaxuleba, romelic 

akavSirebs yinulis fenis gaCenis dros da mis sisqes atmosferul 

parametrebTan. 

 aRniSnuli movlena yalibdeba mTa-xeobis qaris fonze, rodesac 

xeobis ZirSi myinvaruli warmoSobis nakadis “wyali-atmosferos” 

sazRvarze siTbos  da tenis turbulenturi gacvlis Sedegad daikvirveba 

wylis temteraturis dacema 0°C –mde. procesebis Semdgomi moqmedeba iwvevs 

gaCenili yinulis fenis sisqis zrdas. 

 mTa-xeobis tipiuri pirobebisaTvis Sefasebulia yinulis formirebis 

da zrdis dro, romelic icvleba ramdenime dRe-Ramidan Tvenaxevramde. 

 bunebriv pirobebSi mbm-is arsebobis adgilebSi epizodurma 

saeqspedicio gasvlebma ar mogvca modelis eqsperimentuli Semowmebis 

saSualeba. amisaTvis saWiroa regularuli dakvirvebebis Catareba 

aranakleb erTi Tvis ganmavlobaSi. 

 momavalSi kvleva unda gagrZeldes sami mimarTulebiT: 

 • SesaZlebelia aigos mbm-is ufro zusti modeli. 

 • Teoriuli kvlevis Sedegebi unda Semowmdes bunebriv pirobebSi mbm-

is arsebobis adgilebSi regularuli gazomvebis safuZvelze. es iTxovs 

sakmaod xangrZlivi eqspediciuri samuSaoebis organizebas 1-2 Tvis 

ganmavlobaSi. 

 • m.nodias saxelobis geofizikis institutis RrubelTa kamerebis 

eqsperimentuli kompleqsis bazaze SesaZlebelia mbm-is xelovnurad Seqmnis 

erToblivi laboratoriuli samuSaoebis Catareba Teoriuli da savele 

kvlevebis Sedegebis gaTvaliswinebiT. 

 Sesrulebuli proeqtis winamdebare angariSSi warmodgenili kvlevis 

Sedegebi Sesulia samecniero statiaSi, romelic gamoqveynda vaxuSti 

bagrationis geografiis institutis SromaTa krebulSi “konferenciis 

masalebi, miZRvnili profesor levan maruaSvilis dabadebis 100 

wlisTavisadmi” [10].  



17 

 

Ll i t e r a t u r a 

1 vaxuSti bagrationi. aRwera samefosa saqarTvelosa. gamomcemloba Tsu, 

Tbilisi, 1941, 356 gv. 

2. ukleba d. sabawmindis sayinule. saqarTvelos buneba,  № 6, 1963. 

3. maruaSvili l. kavkasiis fizikuri geografia. nawili 3, mecniereba, 

Tbilisi, 1986, 176 gv.  

4. wiqariSvili k., bolaSvili n., janeliZe z., yaralaSvili T., quTaTelaZe 

l. saqarTvelos Tovlian-yinuliani mRvimeebi da bunebrivi sayinuleebi. 

mecniereba da teqnologiebi, 7-9, 2010, 28-34 gv. 

5. xaraZe k. anTropogenuri zemoqmedeba da buhebrivi sayinuleebis dacva. 

saqarTvelos geografiis aqtualuri problemebi. mcniereba, Tbilisi, 2001, 

163-170 gv. 

6. Таварткиладзе К.А., Кузенков А.Ф. Феноменологическая модель образования льда и 

ущельях  Кавказа летний период. Сообщения АН ГССР, 130, 3, 1988, c.545-548. 

7. Матвеев Л.Т. Основы общей метеорологии. Л., 1965, 876 c. 

8. Хргиан А.Х. Физика атмосферы. Tом 1, Л., 1978, 248 c.  

9. begaliSvili n., cincaZe T., comaia v., begaliSvili n.n., cincaZe n. 

adgilobriv klimatze jvris, xudonisa da nenskras wyalsacavTa kaskadis 

kumulaciuri zemoqmedebis Sefaseba. saqarTvelos teqnikuri universitetis 

daarsebidan 90 wlisTavisadmi miZRvnili saerTaSoriso konferenciis “21-e 

saukunis mecnierebisa da teqnologiebis ganviTarebis ZiriTadi 

paradigmebi” masalebi, Tbilisi, 2012, gv. 12-18. 

10. TavarTqilaZe k., begaliSvili n., cincaZe T., fifia g. “mzis bunebrivi 

macivari” da misi xelovnurad Seqmnis SesaZlebloba. iv.javaxiSvilis sax. 

Tbilisis saxelmwifo universitetis vaxuSti bagrationis geografiis 

institutis SromaTa krebuli, axali seria, #4 (83), Tbilisi, 2012, gv.120-125. 

 
 
 
 
 
 
 
 
 
 
 


