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meteorologia 

 

 

 

qarborbalas, igive tornados warmoSobis arsi 

gizo vaSakiZe 

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universiteti) 

 

 

reziume: warmodgenilia mavne meteorologiuri movlenis _ tornados generaciis mi‐

zezebi. misi warmoSobis winapirobaa temperaturis araTanabari ganawileba (civi centri _ 

cxeli garemo). xmeleTze aseTi tipis temperaturuli ganawileba SesaZloa gamoiwvios gan‐

calkevebiT mdgarma kldem, kanionma da a.S. am dros centrSi yalibdeba daRmavali civi ha‐

eris sveti, xolo garSemo _ aRmavali Tbili haeris nakadi. haeris amgvari moZraoba gana-

pirobebs specifikuri formis Rrublis Camoyalibebas da saTanado pirobebSi moxvedrisas 

igi tornados “dedaRrublad” gvevlineba. statiaSi ganxilulia tornados prevenciis 

gzac, rac gulisxmobs saTanado teqnologiuri ganviTarebis etapze tornados warmoSobis 

keris ganeitralebis SesaZleblobas. 
 

sakvanZo sityvebi: piramida; temperatura; tornado; Rrubeli. 
 

 

Sesavali 

zRvebisa da okeaneebis zedapirze warmoqmnil qarborbalas `smerCs~ uwodeben, xme-

leTze warmoqmnils ki _ `trombs~. amerikaSi igi `tornados~ saxeliTaa cnobili. torna-

dos miakuTvneben adgilobrivi qarebis jgufs, romlis warmoSoba dakavSirebulia grova-

wvimis RrubelTan. am Rrublis qveda nawilSi Cndeba haeris spiralisebri moZraoba ver-

tikaluri RerZis garSemo. ganviTarebis procesSi tornados yeli eSveba dedamiwis ze-

dapiramde da e. w. deda_RrubelTan erTad gadaadgildeba horizontalurad. mis centrSi 

wneva imdenad ecema, rom SeuZlia umZimesi sagnebis caSi ataceba. 

qarebis warmoqmna ZiriTadad temperaturis araTanabari ganawilebis mizezia. Sesaba-

misad, bunebaSi unda arsebobdes iseTi tipis temperaturuli ganawileba, romelic tor-

nados Seqmnis winapiroba xdeba.  

dedamiwaze arsebobs tornados xelovnurad warmoqmnis metad saintereso precedenti. 

Zvelma egviptelebma reliefis SecvliT Seqmnes xelovnuri poligoni. maT aages bunebaSi 

arsebuli kldis formis TeTri feris qviT mopirkeTebuli piramida, romelic Tavisi 

gabaritis, TeTri feris kedlis (igulisxmeba misi pirvandeli saxe) da kedlis daxris 

kuTxis meSveobiT axdenda temperaturis araTanabar ganawilebas. am dros civi centri iyo 

piramida, cxeli garemo ki _ piramidis garSemo teritoria. xeofsis piramidis TeTri 

kedeli aireklavda SuadRis mzis sxivs da mis garSemo teritoriaze iqmneboda jamuri 

radiacia (arekvlil sxivs damatebuli am teritoriaze pirdapir dacemuli sxivi), xolo 

Tavad TeTri piramida inarCunebda sicives. temperaturis aseTi mkveTri cvlilebiT SeiZ-

leba Seiqmnas tornados mastimulirebeli garemo, rac sxva pirobebTan erTobliobaSi (te-

nianoba, sruli Stili da sxv.) SesaZloa dagvirgvindes tornados warmoSobiT. 

 

 

ZiriTadi nawili 

winamdebare statiaSi Sevecdebi avxsna, Tu rogor yalibdeba tornado bunebrivad da 

aris Tu ara TanxvedraSi tornados bunebrivi warmoqmna mis xelovnurad gamowvevis 
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imisaTvis, rom Rrubelma daiwyos zrda, gamuqeba da cis sruli dafarva, saWiroa 

zRvidan aorTqlebul tenian haers daxvdes civi haeri, rac gamoiwvevs teniani haeris 

Rrublebad gardaqmnas. Rrubeli xdeba gamyofi fena zRvidan aorTqlebul Tbil tenian 

haersa da cidan Camowolil civ haers Soris. 

Rrublebis gazrdis SemTxvevaSi aRniSnuli xvrelebi SesaZloa saerTod amoiqolos. 

magram ra moxdeba aRniSnuli xvrelebis amovsebamde? amis gasarkvevad SeiZleba CavataroT 

mcire modelireba imisa, Tu ra xdeba maSin, rodesac xvrelebiani Rrublebi warmogvidgeba 

gamyof fenad tenian Tbil haersa da civ haers Soris. 

cdis Casatareblad gamoviyeneT 60X60 sm zomis muyaos firfita, romelsac gavukeTeT 

naxvreti da sartyeli. am muyaos kolofSi movaTavseT wyliani WurWeli. Sig CavyareT 

mSrali yinuli, saidanac amovida civi orTqli (nax. 3). am SemTxvevaSi naxvretianma muyaom 

Seasrula xvrelebiani Rrublis roli; WurWlidan amosuli civi orTqli gadmoiRvara jer 

kolofze, Semdeg ki naxvretidan daeSva vertikalurad qveviT.  

 

 
 

nax. 3  

 

rogorc zemoT aRvniSneT, baTumis tornados SemTxvevaSi Rrublebi moZraobda xmele-

Tisaken, amitom eqsperimentisas naxvretiani muyao gavatareT haerSi horizontalurad. 

Sedegad vertikalurad qvemoT moZravi civi orTqlis sveti gadaixara moZraobis sawina-

aRmdego mimarTulebiT, xolo siCqaris kidev ufro gazrdisas civi haeris sveti sruliad 

aekra muyaos (nax. 4). warmovidginoT, rom aRniSnulma naxvretianma Rrubelma eqsprimentis 

msgavsad SemouSva mis Tavze momdgari civi haeris nakadi. Semdgom xvrelebi gadaiketa, 

Rrublebis qveS Semosuli civi haeri Tbili garemos tyveobaSi moeqca, ramac sabolood 

tornado gamoiwvia. 

 
 

nax. 4 

 

am azris siswores adasturebs is argumenti, rom baTumSi gadaRebul fotoze (nax. 1) 

Sav Rrublebs Soris ramdenime naTeli wertilia, rac civi haeris SemoWris gzebze miu-

TiTebs. aq ara erTi, aramed ramdenime tornados sveti Cans. es Tanxvedra ar unda iyos 

SemTxveviTi. aRsaniSnavia Semdegi Tanxvedrac: fotoze tornados svetebi eSveba ara naTe-

li wertilebidan, aramed mis maxloblad arsebuli muqi feris Rrublebidan. aqedan ga-

momdinare, SeiZleba iTqvas, rom warmodgenili tornadoebi Caisaxa da daeSva iq, sadac 

moxda civi haeris dagroveba, e. i. xvrelis maxloblad. am adgilas swrafi kondensaciis 
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Sedegad yvelaze metadaa gazrdili Rrubeli, es adgili civi da Tbili teniani haeris 

Sexvedris adgils warmoadgens, sadac, rogorc vxedavT, moxda tornados generacia. 

tornados sxva fotoebzec kargad Cans muq Rrublebs Soris Ria feris fragmentebi. 

aseTi sacrisebri Rrubeli xafangis efeqts iZleva. is civi haeris masis Rrublis qveS 

moqcevas uwyobs xels. iq civi haeris garSemo iwyeba kondensaciis procesi, rac tornados 

generaciiT gvirgvindeba. vidre aRvwerdeT im process, Tu rogor yalibdeba tornados 

Siga meqanizmi, aRvniSnav, rom swored sacrisebri Rrublis CamoyalibebisaTvis aSenda 

TeTri piramida, anu xelovnuri klde, romelic inarCunebs sicives; Semdeg am sicives 

gadascems mis Tavze arsebul haers da amiT civi haeris svetis Camoyalibebas uwyobs xels. 

sapirispiro ram xdeba piramidis garSemo teritoriaze: jamuri radiaciisgan gaxurebuli 

teniani haeri cisken miemarTeba; aRniSnuli procesi civi svetis garSemo sacrisebr 

Rrubels warmoqmnis.  

aqedan gamomdinare, SeiZleba iTqvas, rom sacrisebri Rrublis Camoyalibeba SeiZleba 

moxdes rogorc dedamiwaze arsebuli temperaturis araTanabari ganawilebis zegavleniT, ise 

RrubelTa qaosuri SeerTebiT, ris Sedegadac civi haeri eqceva Rrublis qveS. swored am 

etapis mere, anu civi haeris Rrublis qvemoT moqcevis Semdgom, piramidis Tu kldis Tavze, 

zRvaze Tu trial mindorSi tornadoebi erTnairad viTardeba da maTi ganviTarebis meqanizmi 

SeiZleba aixsnas baTumis tornados magaliTze (nax. 1), sadac ciuri sivrcis RrublebiT 

sruli gadafarvis Semdeg wydeba haeris cirkulacia da civi haeri veRar aRwevs dedamiwamde. 

amasTan, wylis zedapiri ramdenime saaTis ganmavlobaSi inarCunebs siTbos da, Sesabamisad, am 

siTbos gadascems masTan SexebaSi myof haers, ris Sedegadac teniani Tbili haeri agrZelebs 

moZraobas maRla, Rrublebisaken, anu im mimarTulebiT, sadac moZraoba gadaketilia. amis 

Semdeg Rrublis qveda sivrceSi wneva matulobs da, radgan usasrulod am procesis 

ganviTareba SeuZlebelia, wneva saWiroebs dagrovili energiisagan daclas. swored am 

energiis daclisken swrafva xdeba tornados Camoyalibebis mizezi. dagrovilma haerma unda 

ipovos Caketili sivrcidan gasasvleli xvreli. Rrublis qvemoT moqceuli civi haeris 

arealia is adgili, saidanac TandaTanobiT xdeba gzis gakafva Rrublis fenebs Soris cisken. 

es Rrubelia tornados dedaRrubeli. aqedan eSveba tornados sveti dedamiwisken. tornados 

svetSi marTlac aris gasasvleli Rrublis gavliT cisken. TviTmxilvelebi aRniSnaven, rom 

tornados centrSi arsebobs erTgvari xvreli, sadac haeri vertikalurad maRla (cisken) 

miedineba da Tan yvelafers izidavs. 

ratom Cndeba aRniSnul RrublebSi arsebuli xvreli? 

 
nax. 5. Rrublis qveS moqceuli civi haeris arealTan Tbili haeris Sexebis momenti: 1 _ Rrub-

lis zemoT myofi civi haeri; 2 _ RrubelSi gamavali civi haeris xvreli; 3 _ Rrublis qveS 

moqceuli civi haeris masa; 4 _ kondensaciis zoli; 5 _ teniani Tbili aRmavali haeri  

 

ganvixiloT me-5 nax-ze warmodgenili Rrublis qveS moqceuli civi haeris arealTan 

Tbili teniani haeris Sexebis procesi. aRniSnul sivrceSi ujredi haers Sordeba. haeris 

ujredi gacivebis gamo ikumSeba, ris Sedegadac masSi arsebuli tenis ujredi haers So-

rdeba. am or erTmaneTisagan gancalkevebul ujreds TavTavisi gza aqvs. teni SedarebiT 
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mimarTulebis moZraobaSi myof haeris ujredebs Soris mZlavri xaxuni warmoiqmneba, rac 

tenisa da haeris meqanikur daSorebas uwyobs xels, ris gamoc tornado udides siCqares da 

Zalas iZens. aRniSnuli meteorologiuri procesi gadadis agregatul mdgomareobaSi. vfiqrob, 

tornado aris erTgvari generatori, romelSic mimdinareobs tenisa da haeris rogorc 

temperaturuli (sawyis etapze), aseve meqanikuri daSorebis procesi, ris Sedegadac buneba 

Tavad poulobs gasasvlels Rrublis qveS dagrovili energiis dasaclelad.  

zemoaRniSnulidan gamomdinare, SeiZleba davaskvnaT, rom baTumSi momxdari tornados 

maprovocirebeli, sacrisebri da xafangisebri efeqtis mqone Rrubeli SesaZloa Camoyalibda 

SemTxveviT RrubelTa fenebis qaosuri SeerTebis Sedegad, an Savi zRvis dasavleT sana-

piroebTan arsebuli romelime kldis Tavze, an kidev sxva obieqtis Tavze, romelic axdens 

temperaturis mkveTr araTanabar ganawilebas (civi centri _ cxeli garemo). aman xeli Seuwyo 

sacrisebri Rrublebis Camoyalibebas, romlebic Semdeg daiZra aRmosavleTiT da miaRwia 

baTumis sanapiros, sadac daxvda tornados gamomwvevi klimaturi pirobebi, kerZod: 

• teniani haeri;   

• sruli Stili; 

• Rrublebis zemodan momdinare civi haeris masebi; 

• Rrublebis qvemodan aRmavali Tbili, teniani haeri. 

yovelive aman ganapiroba tornados sabolood Camoyalibeba. aseve SeiZleba iTqvas 

aSS-Si momxdari tornadoebis Sesaxebac: 

1. aSS-Si sacrisebri Rrublebi warmoiqmneba im obieqtebis meSveobiT, romlebic xels 

uwyobs temperaturis araTanabar ganawilebas (igulisxmeba civi centri _ cxeli garemo). 

aseTi obieqtebia kldeebi, kanionebi da a. S., romlebic mravladaa Crdilo amerikis 

teritoriaze. Semdeg sacrisebri Rrublebi gadaadgildeba da vrceldeba amerikis mTel 

teritoriaze. swored isini warmoadgenen tornados maprovocirebel erT-erT komponents 

da Tu maT miaRwies iseT teritorias, sadac tornados warmoqmnisaTvis saWiro sxva 

pirobebic daxvdebaT, am SemTxvevaSi tornados dabadeba gardauvalia;  

2. aSS-is teritoriaze sacrisebri Rrublebis Camoyalibdeba ara marto kldeebisa da 

kanionebis Tavzea SesaZlebeli, aramed nebismier adgilas, sadac Rrublebi qaosurad 

moZraobs da erTdeba, tovebs xvrelebs SeerTebis adgilebSi, rac tornados warmoqmnis 

winapirobaa; 

3. SesaZloa, aSS-Si orive varianti erTad moqmedebdes, ris gamoc iq tornadoebis ase-

Ti simravlea. 

me-9 nax-ze ganlagebuli fotoebis Tanmimdevroba warmoadgens zemoaRniSnuli Teo-

riis Semowmebis TvalsaCino magaliTs: 

me-9 nax-is 1-l da me-2 fotoebze gadaRebulia 2002 wels baTumSi momxdari tornadoebi, 

romlebic Camoyalibebulia sacrisebri Rrublebis zemoqmedebiT; me-3-ze – aSS-is teritoria, 

sadac kldeebis Tavze Camoyalibda sacrisebri Rrubeli. am RrubelSi arsebul xvrelSi 

aSkarad Cans elva. am xvrelidan kldis Tavze Camoedineba civi haeri da Rrublis qvemoT 

arsebul Tbil haerTan Sejaxebisas gaelvebiT sruldeba. es ki imaze miuTiTebs, rom kldes 

SeuZlia sicivis SenarCunebis xarjze Seqmnas daRmavali civi haeris dineba, xolo 

Rrublebis Camoyalibebis SemTxvevaSi – e. w. sacrisebri naxvretiani Rrubeli, rac Sesabamis 

procesTa ganviTarebis SemTxvevaSi sruldeba tornados CamoyalibebiT; xolo me-4-ze – 

piramida, igive xelovnuri klde, romelic swored ise dgas, rogorc aSS-is bunebrivi klde 

(igulisxmeba swor zedapirze ganmartoebiT dgoma). gansxvaveba maT Soris mxolod isaa, rom 

piramidas ufro daxvewili hqonda is parametrebi, rac uzrunvelyofda mkveTr tempera-

turul naxtoms: civi centri _ cxeli garemo (saubaria piramidis pirvandel saxeze; TeTri 

sarkisebrad gaprialebuli qva gare mopirkeTebisaTvis da daxris 520-iani kuTxe, romelic 

uzrunvelyofda SuadRis mzis sxivis maqsimalur arekvlas garSemo teritoriaze). aseTi 

temperaturuli naxtomi ganapirobebs e. w. sacrisebri Rrublis Camoyalibebas. es ki xels 

uwyobs tornados generacias, riTac ikvreba wre. 
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nax. 9 
 

daskvna 

atmosferoSi mimdinare meteorologiuri movlenebis Seswavla da amindis progno-

zireba meteorologiis ZiriTadi amocanaa. tornados prognozireba da misgan Tavis dacva 

urTules problemad rCeba. tornados prevencia SesaZlebeli iqneba maSin, Tu mecniereba 

Tanamedrove teqnologiebiT SeZlebda haeris temperaturis ufro did distanciaze 

gazomvas. aseTi danadgari saSualebas mogvcems davafiqsiroT Rrublis qveS dagrovili 

civi haeris masa, romelic Tbili, teniani Hhaeris garemocvaSia moqceuli. sivrcis am are-

alze meqanikuri zemoqmedebiT (aviaciis gamoyenebiT da sxv.) civi da cxeli haeris erTma-

neTSi areva gaaTanabrebs temperaturas Rrublis qveda sivrceSi, riTac dairRveva tor-

nados generaciis winapiroba Dda dagrovili energia tornados saxiT ki ar mogvevlineba, 

aramed _ elWeqad, wvimad an kidev raime sxva saxiT daicleba. 
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THE ESSENCE OF THE WHIRLWIND, OR TORNADO GENERATION 
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Resume: Using the links between the sciences the causes of generation of an adverse meteorological 

phenomenon _ tornado is established. The prerequisite for its origin is the uneven distribution of temperature with the 

cold centre and hot surroundings. Such a temperature distribution on the ground can be created by the freestanding rock 
or a canyon and so on, resulting in creation of a pillar of descending cold air in the centre and the flow of the ascending 
hot air around. Such movement of air can lead to the generation of a specific form of clouds, which, in the appropriate 
conditions becomes the epicentre of tornado. The article points out the way of prevention of tornado, which means the 
ability to neutralize outbreak of tornado in the corresponding stage of technological development. 

 
Key words: cloud; pyramid; temperature; tornado. 

 
 
 
 

МЕТЕОРОЛОГИЯ 

 
 

СУТЬ ВОЗНИКНОВЕНИЯ СМЕРЧА, ИЛИ ТОРНАДО 

 Вашакидзе Г. А. 

(Тбилисский государственный университет им. И. Джавахишвили) 

 
Резюме. С помощью использования связи между науками установлены причины генерации небла-

гоприятного метеорологического явления – торнадо. Предпосылкой его зарождения является неравномерное 
распределение температуры с расположением: холодный центр – горячая среда. Такое распределение 
температуры на Земле может быть создано отдельно стоящей скалой, каньоном и т.п., в результате чего в 
центре формируется столб нисходящего холодного воздуха, а вокруг создается поток восходящего теплого 
воздуха. Такое движение воздуха может привести к генерации облака специфической формы, которое при 
попадании в соответствующие условия станет центром торнадо. В статье указываются пути превенции торнадо, 
что означает возможность нейтрализации очага зарождения торнадо на этапе соответствующего 
технологического развития.  

 

Ключевые слова: облако; пирамиды; температура; торнадо. 

 

 


