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ganxilulia havis ganmsazRvreli zogierTi paramet-
ris: Tavisufal atmosferoSi temperaturis da tenSemcve-
lobis vertikaluri ganawilebis, atmosferoSi aerozo-
lebisa da ozonis Semcvelobis, radiaciis da niadagis 
zedapiris temperaturis reJimi saqarTvelos teritoria-
ze da maTi cvalebadoba globaluri havis Tanamedrove 
daTbobis fonze. 

wigni gamiznulia regionaluri havis reJimis da am 
reJimis cvlilebiT dainteresebul pirTaTvis. 

 
 

            The regime of some climate-forming parameters-vertical distri-

bution   of temperature and water contents in the free atmosphere, the aero-

sol and ozone content in the atmosphere, and of reactivation and soil sur-

face temperature over the territory of Georgia is discussed along with their 

variability on the background of contemporary global climate warming. 

The monograph is intended for researchers interested in the region-

al climate regime and its changes. 

 

 

 Рассмотрены  некоторые климатообразующие параметры-вер-

тикальное распределение температуры и влагосодержание в свобод-

ной атмосфере, содержание в атмосфере аэрозолей и озона, радиация 

и температурный режим поверхности почвы-и их изменчивость на 

территории Грузии на фоне глобального потепления климата. 

Книга предназначена для лиц, интересующихся вопросами 

режима регионального климата и изменчивости этого режима. 
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winasityvaoba 

  havis Tanamedrove globaluri daTbobis fonze, deda-
miwis zogierT regionSi acivebis procesi mimdinareobs. 
saqarTvelos teritoria regionTa aseT ricxvs mi-
ekuTvneba. aRmosavleT saqarTveloSi daTbobis parale-
lurad, dasavleT saqarTveloSi TiTqmis mTeli saukunea 
acivebis procesia gabatonebuli. daTbobidan acivebaSi 
(an piriqiT) gadasvla TandaTanobiT ar xdeba. daTbobis 
zonaSi, acivebis sazRvarTan mkveTri acivebis viwro 
zoli, xolo acivebis zonaSi aseve sazRvarTan daTbobis 
zolia gamokveTili.  
  winamdebare wignSi ganxilulia havis ganmsazRvreli 
eqvsi parametris (temperaturis da tenSemcvelobis gana-
wileba Tavisufal atmosferoSi, aerozolebisa da ozo-
nis Semcveloba, radiacia da niadagis zedapiris temper-
atura) reJimuli maxasiaTeblebi da maTi teritoriuli 
da drois mixedviT cvalebadoba.  
  ganxiluli parametrebis reJimuli Tu reJimuli mdgo-
mareobis cvlilebebis dasadgenad gamoyenebulia saqar-
TveloSi arsebuli hidrometeorologiuri qselis Tu 
calkeuli msxvilmasStabiani eqspediciebis (srulyofi-
li) faqtiuri monacemebi. 
   dadgenilia haeris temperaturis troposferoSi ver-
tikaluri ganawilebis Taviseburebebi, am TaviseburebaTa 
regionaluri cvalebadoba, dRe-Ramuri variaciebi, inver-
siebis mdgradoba da Rrublianobis gavlena Tavisufali 
atmosferos temperaturul stratifikaciaze.  
  Seswavlilia da gadmocemulia absoluturi sinotivis 
vertikaluri ganawilebis kanonzomierebebi. kerZod, dad-
genilia analizuri kavSiri absoluturi sinotivis miwis-
pirul mniSvnelobasa da mis vertikalur ganawilebas 
Soris; absoluturi sinotivis vertikaluri ganawilebis 
dRe-Ramuri da sezonuri variaciebi; Rrublianobis 
gavlena absoluturi sinotivis vertikalur ganawile-
baze. dadgenilia absoluturi sinotivis vertikaluri 
ganawilebis cvlilebis Taviseburebebi 1940-1990-ian 
wlebSi.  
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  havis cvlilebis gamomwvevi erT-erTi ZiriTadi para-
metri atmosferuli aerozolebia. maTze mudmivi 
dakvirvebebi me-20-e saukunis mxolod Sua wlebis Semdeg 
iwyeba. atmosferos gaWuWyianebis donis raodenobrivi 
ganmsazRvrelis – atmosferuli aerozolebis optikuri 
simkvrivis reJimuli mdgomareoba da cvlilebebi gan-
sazRvrulia saqarTveloSi damuSavebuli optikur-
meteorologiuri meTodiT. Seswavlili da gadmocemulia 
mzis naTebis xangrZlivobisa da qaris siCqaris gavlena 
aerozolebis optikur simkvriveze; gamokvleulia at-
mosferuli aerozolebis optikuri simkvrivis kavSiri 
atmosferuli mdgomareobis ganmsazRvrel ZiriTad 
fizikur parametrebTan, maTi Semdgomi gamoyenebis mizniT 
aerozolebis teritoriuli interpolirebisaTvis. 
agebulia saqarTvelos teritoriaze atmosferuli aero-
zolebis optikuri simkvrivis ganawilebis rukebi 
sxvadasxva periodebis mixedviT. 
  mze-atmosfero-dedamiwis energetikul sistemaSi ozo-
nis Semcvelobas atmosferoSi mniSvnelovani adgili 
uWiravs. dakvirvebebi ozonis saerTo raodenobis Sem-
cvelobaze da mis vertikalur ganawilebaze 
saqarTveloSi wlebis ganmavlobaSi tardeboda. gam-
oyenebulia ra saqarTveloSi da saqarTvelos sazRvrebis 
gareT arsebuli ozonze dakvirvebis mdidari masala, 
dadgenilia ozonis vertikaluri ganawilebis kanonzomi-
erebebi saqarTveloSi da am kanonzomierebaTa sax-
ecvlilebebi, gamowveuli maTze atmosferuli procesebis 
zegavleniT.  
  qvefenili zedapiris da mimdebare atmosferos radi-
aciuli reJimi uSualo gavlenas axdens havis formireba-
sa da misi wonasworobis SenarCunebaze. saqarTveloSi 
dakvirvebebi radiaciis, rogorc mokletalRian nakadebze 
(pirdapiri, gabneuli, zedapiridan areklili sxivuri en-
ergia), aseve grZeltalRianze (qvefenili zedapiris 
efeqturi gamosxiveba) naxevar saukuneze meti periodis 
ganmavlobaSi tardeboda. aRniSnuli dakvirvebis masa-
lebis gamoyenebiT Seswavlili da dadgenilia saqarTve-
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los teritoriaze radiaciuli nakadebis reJimuli 
mdgomareoba da maTi cvalebadobis suraTi havis 
Tanamedrove cvlilebis fonze. 
   havis cvlilebis Sefasebis erTerTi ZiriTadi pa-
rametri qvefenili zedapiris temperaturuli velis re-
Jimuli mdgomareoba da am mdgomareobis tendenciuri 
cvlilebaa daTbobis Tu acivebis mimarTulebiT. gam-
oyenebulia ra saqarTvelos teritoriaze arsebuli ni-
adagis zedapiris temperaturaze dakvirvebis masalebi, 
Seswavlili da gadmocemulia niadagis zedapiris temper-
aturuli velis reJimuli mdgomareobis sruli suraTi 
da misi tendenciuri cvalebadobis Taviseburebani. 
agebulia saqarTvelos teritoriaze niadagis tempera-
turuli velis cvlilebis sezonuri rukebi. 
  dasasruls unda aRiniSnos, rom aq Tavmoyrili havis 
ganmsazRvreli zogierTi parametris reJimisa da 
cvlilebis Seswavla Catarebulia im xarvezebis Sesav-
sebad, romelsac winamdebare naSromis avtorTa ko-
leqtivi waawyda saqarTveloSi havis cvlilebis energo-
balansuri modelis Seqmnis mcdelobisas.      
   wignSi warmodgenili yvela sakiTxis kvlevis proce-
sSi avtorTa mTeli koleqtivi iRebda monawileobas. es 
xorcieldeboda avtorTa perioduli SexvedrebiT, rom-
lis drosac kvlevis procesis da miRebuli Sedegebis 
ganxilva da gaanalizeba xdeboda. amasTan erTad, yovel 
Tavs hyavda konkretuli pasuxismgeblebi, romlebmac Ses-
wavlili sakiTxebi wignSi mocemuli saxiT Camoayalibes: 
I Tavi j.vaCnaZem,  
II Tavi n.begaliSvilma,  
III Tavi a.amiranaSvilma da v.amiranaSvilma, 
IV Tavi j.xarCilavam,  
V Tavi k.TavarTqilaZem da i.Sengeliam,  
VI Tavi d.mumlaZem.  

samuSaos xelmZRvanelobda k.TavarTqilaZe.           
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S U M M A R Y 

 

On the background of climate contemporary global warming, in 

some regions of the earth process of cooling is observed. Georgia’s territo-

ry is one of them. Along with warming in Eastern Georgia, in Western 

Georgia the cooling process has been dominated almost for a century.  The 

passing from warming to cooling (or vise versa) is not a gradual process.  

In the zone of warming, at the cooling border, a sharp, narrow cooling 

stripe is distinguished as a warming one is observed in the cooling zone. 

The present work deals with regime characteristics of 6 climate de-

termining parameters (temperature and water content distribution in  the 

free atmosphere, aerosol and ozone content, radiation and ground surface 

temperature) and their territorial and temporal variation. 

To determine the regime or the state of regime variations of above 

mentioned parameters, actual data of hydrometeorological network availa-

ble in Georgia or separate large scale expeditions have been used.  

The peculiarities of air temperature vertical distribution in the 

troposphere, regional variability of these characteristics, diurnal variation, 

sustainability of inversions and the impact of cloudiness upon free atmos-

phere temperature stratification are determined. 

     Absolute humidity vertical distribution regularities have been stud-

ied and presented. In particular, there have been studied and presented ana-

lytical relation between absolute humidity surface layer  value and its verti-

cal distribution, absolute humidity vertical distribution diurnal and seasonal 

variations, the impact of cloudiness upon absolute humidity vertical distri-

bution. Peculiarities of variation of absolute humidity vertical distribution 

in 1940-1990 are defined. 

   Aerosols represent one of the main sources causing the climate 

change, observations on which were started only in the middle of the 20-th 

century.  The level of atmospheric pollution quantitatively has been deter-

mined by means of defining the regime and changes of atmospheric aerosol 

optical density have been determined by optical and meteorological meth-

od, worked out in Georgia. 

 The impact of solar radiation duration and wind velocity upon 

aerosol optical density have been studied,  relation  of atmospheric aerosol 

optical density with  main physical parameters, determining  the state of the 

atmosphere for their further use in aerosol territorial interpolation is exam-
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ined.  Maps of distribution of atmospheric aerosol optical density over 

Georgia’s territory in various periods have been worked out. 

In the sun-atmosphere-earth energetic system, ozone content in the 

atmosphere plays an important role. Observations over ozone overall con-

tent and its vertical distribution have been conducted in Georgia for years.  

Having used the observational data available in Georgia and abroad, ozone 

vertical distribution regulations in Georgia and their variations, caused by 

the impact of atmospheric processes upon them, have been determined. 

    Radiation regime of surface layer and adjacent atmosphere has a 

direct impact upon climate formation and preservation of its balance.  Ob-

servations upon both short-wave flows-(direct and scattered radiation ener-

gy, reflected from the surface) and long-wave (surface layer effective radia-

tion) have been conducted for more than half a century. Regime of radia-

tion flows and the pattern of their variability in Georgia have been deter-

mined on the background of contemporary changes by means of indicated 

observation data. 

 One of the main parameters of climate change assessment is the 

state of the regime of surface layer temperature field and its tendency to 

change in the direction of  warming or cooling . 

 A complete pattern of the state of ground surface temperature field 

regime peculiarities and of its trend to change have been studied and pre-

sented by means of ground surface temperature observation data, available 

in Georgia. 

 Seasonal maps of ground temperature field variability over Geor-

gia’s territory have been worked out. 

   In addition, it should be noted that investigations of the regime 

and changes of some climate parameters, presented here, have been con-

ducted to fill those gaps, which were revealed by the authors of the present 

work while working out the climate change energy-balance model. 
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ПРЕДИСЛОВИЕ 

 

На фоне  современного глобального потепления климата в неко-

торых регионах земли происходит процесс похолодания. Грузия от-

носится к числу таких регионов. Параллельно с потеплением в Во-

сточной Грузии, в западной её части почти в течение целого столе-

тия идет процесс похолодания. Переход от потепления к похолода-

нию  (или наоборот) не происходит постепенно. В зоне потепления 

у границы похолодания выделяется узкая полоса резкого похолода-

ния, а в зоне похолодания, также у границы, выделяется зона резко-

го потепления.  

В настоящей книге рассмотрен режим шести определяющих 

климат параметров (распределение температуры и влагосодержания 

в свободной атмосфере; содержание аэрозолей и озона; радиация и 

температура поверхности почвы) и их изменчивость по территории 

и во времени. 

Для определения режима указанных параметров и их изменчи-

вости использованы данные существующей в Грузии гидрометеоро-

логической сети и надежные фактические данные отдельных круп-

номасштабных экспедиций. 

Установлены особенности вертикального распределения темпе-

ратуры воздуха в тропосфере, региональная изменчивость этих осо-

бенностей, суточные вариации, устойчивость инверсий и влияние 

облачности на температурную стратификациюсвободной атмосфе-

ры. Изучены закономерности вертикального распределения абсо-

лютной влажности воздуха. В частности, установлены: эмпириче-

ская связь между приземным значением абсолютной влажности  

воздуха и её вертикальным распределением; суточные и сезонные 

вариации абсолютной влажности; влияние облачности на верти-

кальное распределение абсолютной влажности. Выявлены особен-

ности изменения вертикального распределения абсолютной влажно-

сти в 1940-1990г.г. 

Одним из основных параметров обусловливающих изменение 

климата является атмосферные аэрозоли. Регулярные наблюдения за 

ними были начаты лишь после середины XX века. Режим уровня 

аэрозольного загрязнения атмосферы и его изменчивость определя-

лись по данным об аэрозольной оптической толще атмосферы, рас-

считанных с использованием разработанного в Грузии оптико-
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метеорологического метода. Изучено влияние продолжительности 

солнечного сияния, и скорости ветра на аэрозольную оптическую 

толщу атмосферы. Исследована связь аэрозольной оптической тол-

щи атмосферы с основными физическими параметрами, определя-

ющими состояние атмосферы. Составлены карты распределения 

аэрозольной оптической толщи атмосферы над территорией Грузии 

для различных периодов времени. 

В энергетической системе Солнце-атмосфера земли содержание 

озона в атмосфере занимает значительное место. Наблюдения за 

общим содержанием озона и его вертикальным распределением 

проводились в Грузии в течение ряда лет. С использованием имею-

щегося в Грузии и за ее пределами богатого материала наблюдений 

за озоном установлены закономерности его вертикального распре-

деления в Грузии и изменение вида этих закономерностей под влия-

нием атмосферных процессов. 

Радиационный режим приземного слоя и прилегающей к нему 

атмосферы оказывает непосредственное влияние на формирование 

климата и сохранение его устойчивости. В Грузии наблюдения за 

солнечной радиацией, как её коротковолновыми потоками (прямая, 

рассеянная, отраженная поверхностью земли лучистая энергия ), так 

и длинноволновыми (Эффективное излучение земной поверхности) 

проводились в течение более пятидесяти лет. С использованием 

данных указанных наблюдений исследован режим радиационных 

потоков и их изменчивости на территории Грузии на фоне совре-

менного изменения климата.  

Одним из важнейших параметров климата является состояние 

режима температуры поверхности почвы и его изменение в направ-

лении потепления или похолодания. С использованием имеющихся 

в Грузии данных о температуре поверхности почвы проведено ис-

следование состояния режима указанного параметра и особенностей 

тенденции изменения этого состояния. Построены карты изменчи-

вости поля температуры поверхности почвы на территории Грузии 

по сезонам года. 

В заключение следует отметить, что представленные выше резу-

льтаты исследований некоторых параметров, определяющих кли-

мат, направлены на устранение тех недостатков, с которыми кол-

лектив авторов данной книги столкнулся при создании энерго-

балансовой модели изменения климата Грузии. 
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В процессе исследования всех вопросов, затронутых в книге, 

участие принимал весь коллектив авторов. Это осуществлялось при 

периодических встречах авторов, во время которых проводились 

обсуждение и анализ полученных результатов. В тоже время у каж-

дой главы книги имелись свои ответственные исполнители, кото-

рыми исследованные вопросы представлены в книге следующим 

образом:   

Глава 1- Д.Вачнадзе,  

Глава 2 – Н. Бегалишвили,  

Глава 3– А.Амиранашвили, В.Амиранашвили,  

Глава 4 – Д.Харчилава,  

Глава 5 – К.Таварткиладзе, И.Шенгелия,  

Глава 6 – Д.Мумладзе.  

Общее руководство работой осуществлял К.Таварткиладзе.                  
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             Tavi 1. 

haeris temperaturis vertikaluri gradientis 

cvalebadoba saqarTveloSi 

 
 mecnierebisa da teqnikis swrafi ganviTarebis miu-
xedavad XXI saukuneSic ki adamiani damokidebulia amin-
dis cvalebadobaze, mis Wirveulobaze da gansakuTrebiT 
eqstremalur gamovlinebebze - Zlieri qari, uxvi Tovli, 
Tavsxma wvima gvalva, setyva, wayinvebi Tu sxv. am prob-
lemisadmi interess adasturebs mravalricxovani saerTa-
Soriso konferenciebi da simpoziumebi, romlebic imar-
Teba msoflios sxvadasxva qveynebSi. havis cvlilebis 
Sesaxeb arsebobs uamravi literatura [16,17,18,19 da sxv.] 
calke SeiZleba gamovyoT is Sromebi, romlebSic avto-
rebi cdiloben iwinaswarmetyvelon momavlis klimati 
[20,21] gansakuTrebiT interess iwvevs havis cvlilebis 
SesaZlo scenarebis ganxilva [22].  
 am sayovelTao interesis fonze gamorCeulia qar-
Tveli mecnierebis Sromebi. maT mier safuZvlianad aris 
Seswavlili saqarTvelos klimatis Sesaxeb arsebuli 
cnobebi antikuri xanidan [1,2]. calke SeiZleba aRiniSnos 
saqarTvelos klimaturi resursebis [23], havis Tana-
medrove cvlilebis [5,6] da sxva mravalricxovani Srome-
bi, romlebSic SedarebiT ufro detalurad aris ganxi-
luli saqarTvelos konkretuli regionis klimatis 
Tavisebureba [24] Tu mocemuli meteoelementis sivrciTi 
da droiTi cvalebadoba.  
 mkvlevarTa didi nawilis azriT urbanizaciis efeqtma 
da radiaciuli reJimis Secvlam [7,8,9] SeiZleba gamoiw-
vios saqarTveloSi haeris temperaturis sagrZnobi mate-
ba, rasac Sedegad moyveba gvalvianobis sixSirisa da in-
tensivobis zrda [10,11], gansakuTrebiT aRmosavleT sa-
qarTveloSi [12]. SedarebiT ufro detalurad aris 
Seswavlili temperaturuli veli [13] da misi SesaZlo 
cvlilebis albaToba [5,6].  
 Cveni kvlevis obieqts warmoadgens troposferoSi 
temperaturuli velis vertikaluri ganawileba da misi 
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cvlileba saqarTveloSi. atmosferos qveda sazRvarze 
temperaturis vertikaluri cvalebadoba msoflio 
masStabiT ganxilulia SromaSi [25]. amierkavkasiaSi aer-
ologiuri kvlevis ZiriTadi Sedegebi mocemulia mono-
grafiaSi [26], sadac ganxilulia temperaturis 
cvlilebis vertikaluri gradientic. vertikaluri 
denebis kavSiri ozonis koncentraciis SesaZlo 
cvalebadobaze ganxilulia [27,28]-Si.  q. Tbilisis 
magaliTze Cven SevecadeT dagvedgina haeris tempera-
turis vertikaluri gradientis cvalebadoba 1945-1955 da 
1975-1990 wlebSi [14]. garkveul interess iwvevs haeris 
temperaturis vertikaluri gradientis ganawilebis 
Tavisebureba saqarTveloSi dRis da Ramis radi-
ozondebis monacemebis mixedviT [15].  
 
1.1. haeris temperaturis vertikaluri gradientis 
     cvlilebis regionaluri Taviseburebebi. 

saqarTvelo tipiuri mTiani qveyanaa, romlis teri-
toriis 60%-ze meti mTebs uWiravs, xolo simaRle zRvis 
donidan icvleba 0-dan 5000 metramde. aq mkafiodaa gamo-
xatuli havis vertikaluri zonaloba, rac simaRlis 
zrdasTan erTad temperaturis klebaSi vlindeba. 
saqarTvelos umetesi nawili mdebareobs mTavar 
kavkasionsa da mcire kavkasions Soris. Savi zRvis siax-
love iwvevs kolxeTis dablobze haeris temperaturis 
cvlilebis amplitudis Semcirebas mtkvris xeobis Tu 
alaznis velTan SedarebiT. cnobilia, rom tempe-
raturuli velis cvlileba ganpirobebulia rigi globa-
luri Tu lokaluri xasiaTis faqtorebiT. lokaluri 
pirobebidan aRsaniSnavia orografiuli Taviseburebebi, 
ferdobebi, eqspozicia, niadagis safari, urbanizaciis 
efeqti da sxv. globalurs SeiZleba mivakuTvnoT adgi-
lis geografiuli mdebareoba  (grZedi, ganedi, simaRle 
zRvis donidan), radiaciuli reJimi, cirkulaciuri pro-
cesebis zemoqmedeba da sxva. mniSvnelovani gavlena aqvs 
agreTve aminds, bunebriv sezonebs, urbanizaciis efeqts 
da sxva pirobebs. samxreT saqarTvelo xasiaTdeba ufro 
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kontinenturi klimatiT, romelsac temperaturis gradi-
entis gazrdili mniSvneloba axasiaTebs. rogorc wesi, 
temperaturis horizontaluri gradienti gacilebiT 
naklebia mis vertikalur analogTan SedarebiT. haeris 
temperaturis cvlilebis siCqaris ZiriTadi kriteriumia 
misi vertikaluri gradienti.  

 saqarTvelos ganedebis cvlilebis viwro diapazo-

nisaTvis haeris temperaturis vertikaluri gradienti () 

yovel 100 metrze 0.5-0.6C–is farglebSia. saqarTvelos 
rTuli da danawevruli reliefi ganapirobebs aRniSnuli 

diapazonidan -s mniSvnelovan gadaxras, gansakuTrebiT 
troposferos dabal fenebSi. am movlenis Seswavlas da 
misi cvlilebis sazRvrebis dadgenas udidesi praqtiku-
li mniSvneloba aqvs. damuSavebulia 1980-1990 wlebisaTvis 
aerologiuri zondirebis masala sadgurebisaTvis soxu-
mi, baTumi, Tbilisi, abasTumani, rodionovka(dRes 
faravnis wyali) da TeTri wyaro. TiToeuli sad-
gurisaTvis aRebulia zondirebis 90-90 SemTxveva, 
Tanabrad ganawilebuli Tveebis, dRe-Ramis, moRrublu-
lobis reJimis mixedviT. moRrublulobis reJimis mixed-
viT radiozondebi dajgufebulia sam jgufad: mow-
mendili (0-2 bali), nawilobriv moRrubluli (4-7 bali) 
da moRrubluli (8-10 bali). TiToeuli zondisaTvis 
ganxilulia 10 ZiriTadi izobaruli done, kerZod: 
miwispira, roca h0=0 km da Semdeg saTanadod hi=0.5; 1.0; 1.5; 
2.5; 3.5; 4.5; 5.5; 6.5 da 7.5 km-s. doneebisTvis temperaturis 
garda aRebulia wnevisa da fardobiTi tenianobis Sesa-
bamisi mniSvnelobebi. bolo sami sadgurisaTvis zondi-
reba xdeboda mxolod zafxulSi, eqspediciis dros, ami-
tom miRebuli Sedegebi sxva sezonebs ar axasiaTebs. 

haeris saSualo Tviuri temperatura yvelaze maRa-

lia kolxeTis dablobze, sadac zafxulSi igi 20-25C-is 

farglebSia, zamTarSi ki ar ecema 4-6C-ze dabla. haeris 
saSualo Tviuri temperaturis vertikaluri ganawileba 
Tbilisis meteorologiuri observatoriis mraval-
wliuri dakvirvebis masalis analizis mixedviT moce-
mulia nax. 1.1-ze. 
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rogorc am naxazidan Cans simaRlis zrdasTan erTad 
adgili aqvs temperaturis klebas mTeli wlis manZilze.  
naxazi saSualebas gvaZlevs Tvali vadevnoT nebismieri 
izoTermis simaRlis cvalebadobas Tveebis mixedviT.  

 
praqtikuli miznebisaTvis didi mniSvneloba aqvs e.w. 0C 
izoTermis simaRlis cvalebadobas, romelic Tovlis sa-
faris arsebobis Taviseburi indikatoria. es naxazi saSu-
alebas gvaZlevs nebismier simaRleze zRvis donidan vi-
varaudoT haeris saSualo Tviuri temperaturis mosa-
lodneli mniSvneloba, ase magaliTad Tu zRvis donidan 
3 km-ze ianvarSi da TebervalSi mosalodnelia tempe-

ratura –12C, aprilSi –8.0, ivnisSi 0.0C da a.S.                            
 
1..2  haeris temperaturis  gradientis cvalebadoba se- 
     zonebis mixedviT 
 rogorc ukve aRvniSneT, yovelTviuri regularuli 
zondirebis masala Cvens mier damuSavebulia mxolod 
soxumis, baTumis da Tbilisis aerologiur sadgu-
rebisaTvis. haeris temperaturis vertikaluri gradientis 

() mniSvneloba TiToeuli sadgurisa Tveebis mixedviT 
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gamoTvlilia aTive doneze. TvalsaCinoebisaTvis mogvyavs 
es Sedegebi mxolod 4 doneze (nax. 1.2.). 

 
 nax. 1.2(0.5-1) gviCvenebs -s cvalebadobas 0.5-1.0 km fe-

naSi. soxumisaTvis TebervalSi da martSi =-0.75C-s sxva 
TveebisaTvis umetesad –0.6-is farglebSia da zafxulSi 

ecema –0.45-dan –0.5-mde; am doneze baTumSi  udidesia I, II-

Si da aRwevs    –0.8-dan –0.85-mde. zafxulSi -s ricxviTi 
mniSvneloba aqac klebulobs da ar aRemateba –0.4-s. sxva 

sadgurebisagan gansxvavebiT am doneze  udides mniSvne-
lobas aRwevs VIII da X TveebSi da tolia –0.90-dan –1.0-
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mde. umciresi mniSvneloba  aRiniSneba gazafxulze da 

aRwevs araumetes –0.4C-s. Tu SevadarebT -s mni-
Svnelobebs sxvadasxva sadgurebisaTvis, Tebervlidan 

maisis CaTvliT -s ricxviTi mniSvneloba axlosaa erT-

maneTTan da daaxloebiT –0.60C. SedarebiT gansxvavebu-

lia -s ricxviTi mniSvneloba I, VI, VIII da XI TveebSi.  
 rac Seexeba momdevno fenas, 1.5-dan 2.5 km sazRvrebSi 

(nax. 1.2.), aq -s cvalebadobis diapazonis TiTqmis 2-jer 
mcirdeba wina donesTan SedarebiT. igive kanonzomierebas 

adgili aqvs fenaSi 3.5-4.5 km. -s Sidawliuri gadaxra 
sadgurebs Soris aq udidesia III da VIII TveebSi da 
maSinac ar aRemateba –0.1-s.  
 gansxvavebuli suraTia bolo ganxilul fenaSi, 5.5-dan      

6.5 km sazRvrebSi (nax. 1.2.). aq -s ricxviTi mniSvneloba 
Tveebis mixedviT TiTqmis tolia soxumis da baTumis 
aerologiuri sadgurebisaTvis. rac Seexeba Tbilisis 
monacemebs, mxolod VII da X TveSia daaxloebiT Tanax-

vedra.  sxva TveebSi absoluturi mniSvnelobiT  ufro 
mcirea (–0.9-dan –0.6-mde) TbilisisaTvis garda III da IV 

Tveebisa. amave dros aq Tebervlidan martamde  absolu-
turi mniSvnelobiT icvleba –0.6-dan –0.9-mde. aseve sa-

grZnobia -s absoluturi mniSvnelobis zrda (-0.52-dan –
0.82-mde) baTumSi VII-dan VIII TveSi, agvistoSi gansxvaveba 

-s mniSvnelobebs Soris udidesia Tbilisisa da ba-
TumisaTvis (-0.61-dan –0.82-mde). sayuradReboa, rom VII da 

X Tveebi -s ricxviTi mniSvneloba faqtiurad tolia 
samive sadgurisaTvis e.i. am TveebSi mkveTrad gamoxatuli 

sezonuri Tavisebureba -s sididis cvalebadobisas ar 
vlindeba. 
 danarCeni sami sadgurisaTvis (abasTumani, rodionovka 
da TeTri wyaro) radiozondirebis masala arsebobs mxo-
lod zafxulis Tveebisa da amitom mxolod zafxulis 

daxasiaTeba SegviZlia. abasTumani xasiaTdeba -s ram-
denadme Semcirebuli mniSvnelobiT, ZiriTadad icvleba –
0.50-dan –0.65-is farglebSi da gansxvaveba doneebs Soris 
praqtikulad umniSvneloa. rodionovkaSi da TeTr wyar-
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oSi  ramdenadme gazrdilia, ZiriTadad icvleba –0.6-dan 

–0.97-mde sazRvrebSi. -s umciresi mniSvneloba dafi-
qsirebulia TeTr wyaroSi, agvistoSi,     1.5-2.5 km fenaSi, 
sadac igi tolia –0.37-sa da a.S.                 
 1.3. haeris temperaturis vertikaluri gradientis           
    cvlilebis dRe-Ramuri variaciebi 

 dRisa da Ramis ganmavlobaSi -s mniSvneloba gans-
xvavebulia sadgurisa Tu simaRlis mixedviT. saTanado 
monacemebi mocemulia cxr. 1.1.-Si. Ramis radiozondebis 

monacemebis mixedviT soxumSi da baTumSi -s cvlilebis 

farglebi Seadgens -0.5 - –0.6C/km-s, SedarebiT Semcirebu-
lia mniSvneloba TbilisSi da abasTumanSi da udidesia 
TeTr wyaroSi, sadac igi tolia –1.0-isa. momdevno fenaSi 

soxumSi da baTumSi  praqtikulad ucvlelia, TbilisSi 
da abasTumanSi aRiniSneba odnavi zrda da sagrZnobi 
kleba TeTr wyaroSi, sadac igi ecema –0.63-mde. Semdeg 

fenaSi TbilisSi da abasTumanSi  isev umciresia, xdeba 
gradientis ricxviTi mniSvnelobebis daaxloeba, sxvaoba 
udides (rodionovka –0.66) da umcires mniSvnelobas Sor-
is (abasTumani –0.41) ar aRemateba -0.25-s. saSualo mniSvne-
lobasTan miaxloeba da udides da umcires mniSvnelobas 

Soris sxvaobis Semcireba damaxasiaTebeli -sTvis momde-

vno doneebzec. aRsaniSnavia -s sididis umniSvnelo moma-
teba TbilisSi 4.5-5.5 km fenaSi, agreTve soxumSi da baTu-
mSi bolo doneze, sadac igi icvleba –0.71-dan –0.74-mde.  
 SuadRis radiozondebis analizi gviCvenebs, rom adgi-

li aqvs -s mniSvnelobis odnav momatebas, Ramis radioz-
ondebis SemTxvevasTan SedarebiT. pirvel doneze umcire-

si mniSvneloba =-0.45C/km TbilisSia. sxva sadgurebisTv-

is adgili aqvs -s zrdas –0.7-dan –0.8-mde, udidesi mniSv-

neloba aqac TeTr wyaroSia, sadac =-0.94C/km da cotaTi 
CamorCeba amave doneze RamiT gazomil sidides. momdevno 

fenaSi sayuradReboa -s mkveTri zrda TbilisisaTvis, sa-
dac igi tolia –0..9-isa da udidesia sxva sadgurebis ana-

logiur maCvenebelTan SedarebiT. am doneze -s ukidures 
mniSvnelobebs Soris sxvaoba sagrZnoblad mcirdeba da 
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ar aRemateba –0.32-s. momdevno fenaSi SenarCunebulia -s 
udidesi mniSvneloba TbilisisaTvis, sadac igi tolia –
0.79-isa da sxva sadgurebisaTvis ricxviTi mniSvnelobebis 
normasTan siaxlove da kontrastis Semcirebaa da-
fiqsirebuli. es tendencia, kiduri mniSvnelobebis erTma-
neTTan da normasTan miaxloeba damaxasiaTebelia yvela 

momdevno fenisaTvis. zogadad SeiZleba aRiniSnos -s 
saSualo mniSvnelobis odnavi zrda, dRis radi-

ozondebis SedegebTan SedarebiT da bolo doneze -s 
absoluturi mniSvnelobis mateba, sxva doneebTan 
SedarebiT. 

cxrili 1.1.-s cvalebadobis dRe-Ramuri variaciebi 

fena 
(km) 

meteorologiuri sadguri 
soxumi baTumi Tbilisi abasTumani rodionovka TeTriwyaro 

Rame 
00.5 -0.59 -0.49 -0.23 -0.27 -0.54 -1.00 

0.51.0 -0.58 -0.51 -0.28 -0.44 -0.52 -0.63 

1.01.5 -0.59 -0.51 -0.44 -0.41 -0.66 -0.53 

1.52.5 -0.57 -0.56 -0.48 -0.51 -0.68 -0.50 

2.53.5 -0.57 -0.63 -0.51 -0.64 -0.60 -0.65 

3.54.5 -0.60 -0.62 -0.63 -0.60 -0.60 -0.64 

4.55.5 -0.68 -0.63 -0.72 -0.55 -0.68 -0.66 

5.56.5 -0.68 -0.65 -0.64 -0.63 -0.64 -0.65 

6.57.5 -0.74 -0.71 -0.64 -0.59 -0.64 -0.62 

 dRe 

00.5 -0.80 -0.73 -0.45 -0.72 -0.87 -0.94 

0.51.0 -0.58 -0.67 -0.90 -0.63 -0.74 -0.82 

1.01.5 -0.56 -0.60 -0.79 -0.71 -0.69 -0.62 

1.52.5 -0.61 -0.59 -0.62 -0.61 -0.67 -0.52 

2.53.5 -0.59 -0.60 -0.62 -0.56 -0.61 -0.67 

3.54.5 -0.64 -0.59 -0.55 -0.61 -0.64 -0.69 

4.55.5 -0.67 -0.68 -0.79 -0.62 -0.70 -0.66 

5.56.5 -0.69 -0.67 -0.63 -0.66 -0.68 -0.61 

6.57.5 -0.77 -0.71 -0.70 -0.66 -0.66 -0.66 

    1.4. temperaturuli inversiebi saqarTveloSi 
 cnobilia, rom adgilis simaRlis zrdis Sesabami-
sad haeris temperatura mcirdeba. Tavisi ricxviTi 

sididiT es Semcireba rogorc wesi, tolia 0.6 an 0.7C-isa 
yovel 100metrze. iSviaT SemTxvevaSi adgili aqvs simaR-
lis zrdis Sesabamisad haeris temperaturis matebas, rac 
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cnobilia inversiis saxelwodebiT. es movlena ZiriTadad 
daikvirveba anticiklonuri tipis cirkulaciis dros, 
rodesac mTis ferdobebidan da gorakebidan adgili aqvs 
haeris SedarebiT civi masebis dabla daSvebas da xeobis 
ZirSi dagrovebas. garda orografiisa, temperaturuli 
inversia SeiZleba gamowveuli iyos Tovlis safaris 
arsebobiT, radiaciuli gadacivebiT, haeris Tbili 
masebis transformaciiT da sxv. aqedan gamomdinare in-
versiis xangrZlivoba, misi vertikaluri masStabi Tu 
gradientis sidide yvela SemTxvevaSi gansxvavebuli iqne-
ba. dakvirvebaTa umetes SemTxvevaSi gvxvdeba miwispira 
inversia, misi gavrcelebis are da xangrZlivoba ki gan-
sxvavebulia dRe-Ramis, sezonis, qaris Tu moRrublu-
lobis reJimis cvalebadobis mixedviT. 

  inversiis arsebobaze miuTiTebs -s niSnis Secvla. 
aseTi SemTxvevebi gamoyenebuli monacemTa bazis mixedviT  
arc ise bevria da nivelirdeba gasaSualoebis dros. in-

versiis SesaZlo arsebobaze miuTiTebs -s saSualo 

kvadratuli gadaxra (). inversiebis SemTxvevaSi adgili 

aqvs -s SedarebiT gazrdil mniSvnelobas. amas adas-
turebs cxr. 1.2-is monacemebi, sadac moyvanilia haeris 
temperaturis vertikaluri gradientis kvadratuli gada-
xris cvalebadoba  doneebisa da sadgurebis mixedviT.                   
cxrili 1.2.haeris temperaturis vertikaluri gradientis 
saSualo kvadratuli gadaxris cvalebadoba sadgurebis 
da doneebis mixedviT 

fena 
(km) 

meteorologiuri sadguri 

soxumi baTumi Tbilisi abasTumani rodionovka 
TeTriwyar

o 

00.5 0.57 0.66 0.36 0.55 0.27 0.21 

0.51.0 0.21 0.26 0.54 0.27 0.28 0.23 

1.01.5 0.20 0.29 0.31 0.32 0.23 0.32 

1.52.5 0.21 0.25 0.29 0.16 0.16 0.22 

2.53.5 0.20 0.23 0.25 0.19 0.15 0.14 

3.54.5 0.17 0.19 0.26 0.13 0.16 0.14 

4.55.5 0.15 0.20 0.22 0.13 0.14 0.13 

5.56.5 0.18 0.20 0.25 0.12 0.21 0.19 

6.57.5 0.22 0.23 0.22 0.23 0.16 0.18 
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 rogorc cxr.1.2-dan Cans -s SedarebiT gazrdili 
mniSvnelobebi daikvirveba miwispira fenaSi baTumSi da 
soxumSi, sadac misi ricxviTi mniSvneloba 0.66 da 0.57 

TiTqmis utoldeba -s absoluturi sididiT. -s umcire-
si mniSvneloba am doneze rodionovkaSi da TeTr wyaro-
Sia, Sesabamisad 0.27 da 0.21. rac Seexeba momdevno fenas 

aq -s mniSvneloba soxumSi da baTumSi Semcirebulia 2.5-
jer. rodionovkaSi da TeTr wyaroSi ucvlelia, odnavi 

zrdis tendenciiT. abasTumanSi  TiTqmis ganaxevrebulia 

da mxolod TbilisSi adgili aqvs -s 1.5-jer matebas.  

 momdevno fenaSi (1.0-1.5 km) soxumSi  inarCunebs 
Tavis mniSvnelobas, baTumSi adgili aqvs umniSvnelo 
matebas, TbilisSi xdeba sagrZnobi Semcireba, 0.54-dan 
0.31-mde. sxva sadgurebze odnavi klebaa rodionovkaSi 0.23 
(iyo 0.28) da odnavi mateba abasTumanSi da TeTr wyaroSi, 

sadac orivegan =0.32. 

 Semdeg fenaSi, rogorc wesi -s ricxviTi mniSvnelo-

ba Semcirebulia yvela sadgurisaTvis.  umciresi mniS-
vneloba dafiqsirebulia abasTumanSi da rodionovkaSi 
(0.16); udidesi mniSvneloba, 0.29 - TbilisSi. analogiuri 

suraTia momdevno fenebSi. SeiZleba aRiniSnos, rom -s 
odnavi zrda SeimCneva bolo doneze (6.5-7.5 km), rac 

SeiZleba aixsnas am doneze -s SedarebiT gazrdili 
mniSvnelobebiT. 
 amrigad, SeiZleba davaskvnaT, rom haeris temperatu-
ris inversias ZiriTadad adgili aqvs miwispira fenaSi, 

razedac  -s niSnis cvlasTan erTad miuTiTebs misi 

Sesabamisi -s SedarebiT gazrdili mniSvnelobebi. 
                    

1.5. moRrublulobis gavlena Tavisufal atmosferos 
      temperaturul stratifikaciaze 
 haeris temperaturis vertikaluri gradientis ricxvi-
Ti mniSvneloba damokidebulia moRrublulobaze. ganvix-

iloT -s cvalebadoba sadgurebisa da doneebis mixedviT 
mowmendili cis pirobebSi (nax. 1.3).  
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miwispira fenaSi (0-0.5) dasavleT saqarTveloSi  didi 
ar aris da –0.2-dan –0.3-mde icvleba. SedarebiT gazrdili 
mniSvnelobebi dafiqsirebulia rodionovkaSi (-0.7) da 
gansakuTrebiT TeTr wyaroSi (-1.0). yuradRebas iqcevs 
didi sxvaoba udides da umcires mniSvnelobebs Soris, 
aqve aRvniSnavT, rom aseTi kontrasti ar fiqsirdeba arc 
erT sxva doneze. 
 momdevno doneze (0.5-1) soxumSi, baTumSi da Tbilis-

Si -s mniSvneloba faqtiurad orkecdeba. rodionovkaSi 
TiTqmis ucvleli rCeba (-0.7) da TeTr wyaroSi tolia –
0.73-isa. aq sayuradReboa amplitudis Semcireba kidur 
mniSvnelobebs Soris. saqarTvelos samxreT nawilSi 

kvlav saxezea -s SedarebiT gazrdili mniSvnelobebi. 
 Semdeg doneze (1.0-1.5) dasavleT saqarTveloSi Senar-

Cunebulia -s SedarebiT Semcirebuli mniSvneloba. ro-

dionovkaSi  tolia –0.7-isa. saerTod sadguri rodiono-

vka xasiaTdeba -s SedarebiT stabiluri sididiT, do-
neebis cvlis Sedegad aq sxvaoba ar aRemateba –0.1-s. 

TeTr wyaroSi grZeldeba -s Semcirebis tendencia da igi 
ecema –0.55-mde. 

 momdevno done (1.5-2) xasiaTdeba -s stabiluri mniSv-
nelobebiT –0.65-sa da –0.6-s Soris. aqve davamatebT, rom 
amplitudis Semcirebis garda am donedan adgili aqvs 

Sesabamisi  -s sagrZnob Semcirebas, rac kidev erTxel 

adasturebs -s SedarebiT stabilurobas.  
 Semdeg doneebze suraTi faqtiurad ucvlelia, SeiZ-

leba aRiniSnos -s mciredi zrda bolo doneze (6.5-7.5) 
dasavleT saqarTveloSi. 
 amrigad, SeiZleba davaskvnaT, rom ukve 2-3 km-dan 

mowmendili cis pirobebSi adgili aqvs -s cvlilebis 
stabilurobas, sxvaoba kidur mniSvnelobebs Soris 

umniSvneloa da SedarebiT Semcirebulia Sesabamisi .   
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Tavi 2 

Tavisufali atmosferos tenSemcveloba da misi 

cvlileba 1940-1990 wlebSi 

 kavkasiis rTul fizikur-geografiul pirobebs 
garkveuli koreqtivebi Seaqvs atmosferuli haeris 
farTomasStabiani fonuri nakadebis dinamikaSi da Termo-
dinamikaSi. saqarTvelis mTa-goriani reliefis gavleniT 
xdeba adgilobrivi mezo da mikrocirkulaciebis 
formireba, rac radiaciuli reJimis TaviseburebebTan 
erTad, mizezia regionis miwispira fenaSi klimatis 
mravalferovnebisa. dedamiwis zedapiridan daSorebisas 
gansxvaveba klimatur pirobebSi mcirdeba da ukve 1-2 km 
simaRleze SeimCneva meteoelementebis mravalwlian mniS-
vnelobaTa sagrZnobi daaxloeba, xolo 3-4 km-dan re-
gionis Tavisufal atmosferoSi hava praqtikulad erT-
gvarovani xdeba. Aam movlenas adasturebs kvlevis Sedeg-
ebi, mocemuli monografiaSi [1], romelSic pirvelad aris 
Seswavlili regionSi Tavisufali atmosferos ZiriTadi 
meteorologiuri elementebis reJimis Taviseburebani da 
masze mTa-goriani pirobebis gavlena. naSromSi warmodge-
nili amocanis gadawyveta eyrdnoba qalaqebis - soxumi, 
baTumi, Tbilisi, erevani da baqo, mimdebare teritorieb-
ze 1936-1953ww. Sesrulebul atmosferos aerologiur 
zondirebis masalebs. es monografia SeiZleba miviCnioT 
sawyis etapad Tavisufal atmosferos havis, kerZod ki 
misi tenSemcvelobis, gamokvlevaSi. Aam mimarTulebiT 
kvlevis Semdgomi ganviTareba mocemulia SromebSi [2,3], 
sadac Seswavlilia atmosferoSi tenianobis 
vertikaluri ganawileba 1957w. Catarebuli radi-
ozondirebis monacemebiT didi da mcire kavkasionis cen-
traluri nawilis zogierTi punqtisaTvis: mTa-sabueTi, 
Tbilisi, jvris uReltexili da orjonikiZe. rogorc 
irkveva (ix. gamosaxulebebi 2.1 da 2.4), es monacemebi kar-
gad esadageba [1]-Si ganxilul gazomvaTa pirvel jgufs. 
Qqronologiurad Semdegi etapis aerologiuri kvlevis 
Sedegebi mocemulia monografiebSi [4,5]. isini war-
moadgenen msoflios sxvadasxva regionis 4 punqtSi – 
atlantikis da indoeTis okeaneebi, Tbilisi, Tamdi (Sua 
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azia),  aerologiuri gazomvebiT 1962-1971ww. miRebuli ma-
salebis ganzogadoebas da azusteben atmosferoSi tem-
peraturisa da sinotivis vertikaluri ganawilebis Tavi-
seburebebs. SromebSi [4,5] ganxiluli monacemebi qmnian 
meore jgufs, gansxvavebuls [1-3]–Si Sesul gazomvaTa 
jgufisagan. am meore jgufSi warmodgenilia, agreTve, 
saqarTvelos teritoriis 6 punqtis – soxumi, baTumi, 
Tbilisi, abasTumani, TeTri-wyaro, radionovka – 1967-
1987ww. radiozondirebis monacemebi, romelTa safuZvel-
ze winamdebare naSromSi ganxilulia miwispira fenaSi da 
Tavisufal atmosferoSi temperaturisa da sinotivis 
ganawilebis Semdgomi kvlevis Sedegebi. TiToeuli pun-
qtis 90 radiozondi (r/z) SerCeul iqna im principiT, rom 
Tanabrad yofiliyo warmodgenili monacemebi dakvirve-
baTa vadebis da Tveebis mixedviT. garda amisa 90r/z dai-
yo damatebiT sam qvejgufad Rrublianobis gradaciis 
mixedviT: mowmendili cis TaRi – 0 bali, saSualo - 4-6 
bali da Zlieri moRrubluloba – 10 bali. radi-
ozondirebis Sedegad miRebuli atmosferos parametrebi 
Seesabamebian 10 standartul dones Semdeg simaRleebze 
dedamiwis zedapiridan: 0; 0.5; 1.0; 1.5; 2.5; 3.5; 4.5; 5.5; 6.5; 7.5 
km. 
 zemoTxsenebuli naSromebis garda Tavisufali at-
mosferos stratifikaciis da klimatis cvalebadobis 
ukeT Seswavlis mizniT bolo wlebSi saqarTveloSi gam-
oqveynda ramdenime monografia [16-19] da statia [20-22]. 
 amrigad, am mokle mimoxilvaSi ganxilul SromaTa 
monacemebi saSualebas iZleva ara marto Sejerdes da 
dazustdes atmosferoSi absoluturi sinotivis verti-
kaluri ganawilebisa da wylis orTqlis maragis mniSvne-
lobebi qronologiurad gansxvavebul periodebSi, aramed 
Seswavlil iqnas, agreTve, maTi klimaturi cvlilebebi 
saqarTvelos teritoriaze. 

2.1.kavSiri absoluturi sinotivis vertikalur   
    ganawilebasa da miwispirul mniSvnelobas Soris 
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rogorc cnobilia, atmosferoSi absoluturi sino-
tivis cvlileba vertikaluri mimarTulebiT SeiZleba 
aRiweros klebadi eqsponencialuri funqciiT [3-8]:   

           cze 0 ,                          (2.1) 

sadac   da 0  (g/m3) – absoluturi sinotivis mniSvne-

lobebia z(km) simaRleze da dedamiwis zedapirze, c(1/km)- 

empiriuli koeficientia. c koeficientis fizikuri Sina-
arsi imaSi mdgomareobs, rom ricxobrivad igi im simaR-
lis Sebrunebuli sididea, romlisTvisac  sinotive  e-

jer ecema 0 –Tan SedarebiT. c gviCvenebs, Tu ra siswra-

fiT klebulobs  simaRlis mixedviT, e.i. faqtiurad 

warmoadgens cvlilebis siCqares. marTlac (2.1)-dan  

  


c
dz

d
   da    - ,

1
c

dz

d





  anu   

lnd
c

dz


  .   

atmosferos mTeli fenis sisqis gaTvaliswinebiT, (2.1)-is 
integrireba gvaZlevs sidides, romelic warmoadgens at-
mosferoSi wylis orTqlis (an wylis) saerTo marags 

           







0

0

0

0
c

dzedzz cz 
 .                 (2.2) 

amrigad,  aris wylis raodenoba, moTavsebuli haeris 
erTeulovani kveTis mqone vertikalur cilindrSi de-
damiwis zedapiridan atmosferos zeda sazRvramde. rad-

gan miRebulia -s ganzomileba g/sm2, amitom, (2.1) da (2.2)-
is gaTvaliswinebiT, viRebT 

            
c

01.0


  .                                                                (2.3) 

am formulaSi -s ganzomilebaa g/sm2, 0 -g/m3, xolo c-1/km. 
 SromebSi [3-5,8] naCvenebia, rom atmosferoSi abso-
luturi sinotivis vertikaluri ganawileba kavkasiis 
mTa-goriani pirobebis gaTvaliswinebiT ukeTesad aRi-
wereba formuliT [6,7]: 

                
2

0

bzaze   ,                           (2.4)   

sadac a  (1/km) da b(1/km2) – empiriuli mudmivebia. 
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 Tu SevadarebT (2.1) da (2.4) formulebs erTmaneTs, 
maSin miviRebT, rom c=a+bz  e.i. c-koeficienti SeiZleba  
warmovadginoT z–simaRlis wrfivi funqciis saxiT. maga-
liTad [3]-Si ganxilulia akoeficientis damokidebuleba 
zRvis donidan punqtis z0–simaRleze:  

              a=a1+a2 z0    .                                                                           (2.5) 
amrigad, am SemTxvevaSi 

              c=a1+a2 z0+bz  ,                                                    (2.6) 

e.i. miiReba z–is wrfivi koeficienti. aqve [3]-Si da 
Semdgom gamokvlevebSi [4.,5]  aseve aRniSnulia, rom 
koeficientebis mniSvnelobebi a1=0.21 1/km2, a2=0.15 1/km2 da 
b=0.029 1/km2 ukve namdvilad warmoadgenen empiriul mud-
mivebs da isini ar icvlebian z–is mixedviT. 
 amitom, SesaZlebelia (2.1) da (2.4) gamoyeneba kavka-
siis pirobebSi nebismieri punqtisaTvis, Tu, cxadia, (2.1)-
Si   c=a1+a2 z0+bz, xolo (2.4)-Si a=a1+a2 z0,  a1, a2 da b–koefi-
cientebis aRniSnuli ricxviTi mniSvnelobebiT. (2.4) for-
mulis gaTvaliswinebiT atmosferoSi wylis maragis si-
didis gamosaTvlelad miiReba Semdegi gamosaxuleba [8,9]:   

  
2

2

0
0

0

exp 1 ,
42 2

az bz a a
e dz

bb b

 
 



      
      

   
        (2.7) 

 

e.i.  =0.1k0,                                                                                    (2.8) 

sadac ,
2

1
4

exp
2

2




























b

a

b

a

b
k


                  (2.9) 

           dyyx

x

2

0

exp
2

 


                        (2.10) 

- cdomilebaTa albaTobis integralia [10]. 

(2.8)-Si -s ganzomilebaa isev g/sm2, 0 =g/m3, xolo k gaz-

omilia km-Si. 
Tu SevadarebT erTmaneTs (2.3) da (2.8), maSin miviRebT  

                
c

k
1

 .                                 (2.11)  
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amitom, c–s Sesafaseblad SeiZleba gamoviyenoT rogorc 
(2.6)formula, aseve (2.11)-dan gamomdinare gamosaxuleba 
 

           




























b

a

b

a

b
c

2
1

4
exp

2
2



  .             (2.12)  

   amrigad, yvela zemoT moyvanili (2.1)-(2.12) analizuri 
gamosaxulebebi  faqtiurad akavSireben absoluturi si-
notivis vertikalur ganawilebas da atmosferoSi wylis 
maragis sidides sinotivis miwispirul mniSvnelobasTan, 

romlis dadgena SesaZlebelia [11]-Si warmodgenili 0-is 
monacemTa bazis safuZvelze. rac Seexeba am gamosa-
xulebebSi Semaval empiriul a, b da c koeficientebs, maTi 
gamoTvla SesaZlebelia, magaliTad, umcires kvadratTa 
meTodiT im reperuli punqtebis monacemebis safuZvelze, 
sadac Catarebulia atmosferos aerologiuri zondireba. 
 ra sizustiT SeiZleba wylis maragis gamoTvla 
(2.3) da (2.8)-(2.10) formulebiT? am kiTxvaze pasuxis 
gasacemad Sefasda cdomileba, romelic dadgenil iqna 

formulebiT miRebul -s mniSvnelobis mis empiriul 
sididesTan SedarebiT. empiriuli sidide ganisazRvra 
uSualod radiozondirebis monacemebis safuZvelze 
Semdegi gamosaxulebiT:  

        




 



n

i

ii

ii zz
1

1

1 .
2


                  (2.13) 

aq i-1 da i absoluturi sinotivis mniSvnelobebia mezo-
bel doneebze, romelTa simaRleebia zi-1 da zi, n-doneTa 
raodenoba dedamiwis zedapiridan dawyebuli. absolu-
turi sinotive TiToeul doneze gamoTvlili iqna for-
muliT: 

           ,
15.273

75.216

t

e


                        (2.14)     

sadac e da t Sesabamisad wylis orTqlis drekadoba (par-

cialuri wneva, mb an hpa) da temperaturaa (C). 
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 cdomilebebi dadgenili iqna 1967-1987ww monacemebis 
mixedviT da misi mniSvnelobebi mocemulia cxr. 2.1-Si. 
rogorc vxedavT, yvela SemTxvevaSi (2.8)-(2.10) gamosax-
ulebebi iZlevian ukeTes Sedegs, Tumca umartivesi (2.3) 

formuliTac miiReba -s mniSvneloba dasaSvebi sizust-
iT. 
  

cxrili 2.1. atmosferoSi wylis maragis gamoTvlis 
cdomilebebi 

para-
metri 

radiozondirebis punqti 
SeniSvna baTu-

mi 
so-
xumi 

Tbi-
lisi 

TeTri- 
wyaro 

abas-
Tumani 

radi-
onovka 

 
g/sm

2 

2.19 2.10 2.32 2.37 2.51 1.55 -s empiriuli 
(namdvili) mniS-
vneloba, gan-
sazRvrulia 
(2.13)-is mixedviT  

1 

g/sm2 

2.03 1.93 1.83 1.84 1.84 1.28 1gamoTvlilia 
(2.3) formuliT 

2 

g/sm2 

2.22 2.09 2.27 2.04 2.31 1.48 2gamoTvlilia 
(2.8) formuliT 

1 % 9 8 24 11 26 16 
%100

1

12

1








 

2 % 9 8 19 10 20 14 
%100

2

12

2






  

3 % 8 8 21 22 27 18 
1

3 100%
 





  

4 % 1 1 2 14 8 5 
2

4 100%
 





  

       

Semdgom gamokvlevaSi [11], sadac daisva saqarTve-
loSi klimatur cvlilebebTan dakavSirebiT atmosfero-
Si sinotivis velisa da misi saukuneobrivi cvlilebis 
empiriul-statistikuri modelis agebis amocana, gamoikve-
Ta mosazreba (2.1)-Si Semavali c koeficientis z-is ufro 
rTuli funqciiT warmodgenisa, vidre misi wrfivi (2.6) 
miaxlovebaa. unda aRiniSnos, rom jer kidev [2]-Si ganxi-
luli masala miuTiTebs (2.8)-Si Semavali k koeficientis 
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ara marto z-ze wrfiv damokidebulebaze, aramed misi z-is 
ufro rTuli funqciiT warmodgenis SesaZleblobaze 

(mag. Tbilisis monacemebi). es ki niSnavs swored 
k

c
1

  

koeficientis arawrfivobas vertikaluri koordinatis 
mimarT. aseve [4]-Si warmodgenili a koeficientis wrfivi 
aproqsimacia, Tanaxmad (2.5)-isa, ar iTvaliswinebs atlan-
tikis da indoeTis okeaneebSi Catarebuli radiozondi-
rebis monacemebs, romlebic agreTve miuTiTeben c-s 
arawrfiv damokidebulebaze vertikalur koordinatze. 
 qvemoT mocemul nax. 2.1-ze warmodgenilia ori 
mrudi (a) da (b), romlebic calk-calke asaxaven c(z0,z) 
funqcias zemoxsenebul or periodSi. mrudi (a) Seesabame-
ba pirveli periodis (1936-1957ww, [1-3]), xolo (b)- meore 
periodis (1962-1987ww, [4,5] da winamdebare naSromSi 
gaanalizebuli aerologiur dakvirvebaTa masalebi) mo-
nacemebs. a , b  da c koeficientebis mniSvnelobebi 
dakvirvebis periodisa da aerologiuri zondirebis 
punqtis Sesabamisad mocemulia cxr. 2.2-Si. (a) da (b) mru-
debi nax.2.1-ze agebulia am cxrilis safuZvelze. (b) mru-
dis analizuri warmodgena moicema (2.15) formuliT:  

      
0 0

0 2

0 0 0

0.5 0.28 , z 0.3

z 0.024 , 0.3

z
c z

z z

 
 

  

Tu km,

0.36 0.19 Tu km.
        (2.15) 
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cxrili 2.2.c, a  da b koeficientebis mniSvnelobebi (2.1) da (2.4) formulebSi 
perio-

di ww 
ko-

ef. 
dakv. pun-
qti 

si-
maR. 
zR.d. 

Tveebi saS. 
wl. 

I II III IV V VI VII VIII IX X XI XII  
1981-
1987 
 

c baTumi 
soxumi 
Tbilisi 

2 
26 
403 

0.56 
0.54 
0.42 

0.54 
0.49 
0.43 

0.51 
0.5 
0.42 

0.5 
0.48 
0.44 

0.46 
0.49 
0.38 

0.49 
0.5 
0.38 

0.55 
0.49 
0.45 

0.53 
0.47 
0.47 

0.47 
0.51 
0.4 

0.5 
0.5 
0.46 

0.56 
0.5 
0.41 

0.48 
0.49 
0.45 

0.508 
0.497 
0.426 

1973-
1974 

TeTri-
wyaro 

1140       0.566      0.566 

1978-
1979 

abasT. 1265       0.557      0.557 

1967-
1968 

radion. 2100       0.627      0.627 

1981-
1987 
 

a  baTumi 
soxumi 
Tbilisi 

2 
26 
403 

0.38 
0.41 
0.23 

0.35 
0.31 
0.23 

0.39 
0.39 
0.1 

0.39 
0.3 
0.19 

0.38 
0.3 
0.09 

0.36 
0.37 
0.12 

03 
0.41 
0.25 

0.28 
0.39 
0.1 

0.33 
0.3 
0.11 

0.36 
0.39 
0.14 

0.46 
0.41 
0.14 

0.46 
0.39 
0.15 

0.37 
0.364 
0.154 

1973-
1974 

TeTri-
wyaro 

1140       0.413      0.413 

1978-
1979 

abasT. 1265       0.287      0.287 

1967-
1968 

radion. 2100       0.542      0.542 

1981-
1987 
 

b baTumi 
soxumi 
Tbilisi 

2 
26 
403 

0.03 
0.02 
0.03 

0.03 
0.03 
0.03 

0.02 
0.02 
0.05 

0.02 
0.03 
0.04 

0.01 
0.03 
0.05 

0.02 
0.02 
0.04 

0.03 
0.01 
03 

0.04 
0.01 
0.06 

0.02 
0.04 
0.05 

0.02 
0.02 
0.05 

0.02 
0.02 
0.04 

0 
0.02 
0.05 

0.022 
0.023 
0.043 

1973-
1974 
 

TeTri-
wyaro 

1140       0.26      0.26 
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1978-
1979 

abasT. 1265       0.46      0.46 

1967-
1968 

radion. 2100       014      0.14 

peri-
odi 
ww 

ko-
ef. 

dakv. pun-
qti 

si-
maR. 
zR.d. 

Tveebi saS. 
wl. 

I II III IV V VI VII VIII IX X XI XII  
1962-
1971 
 
 

c Tbilisi 
tamdi 
wyn.ok. 
atl.ok. 

403 
220 
0 
0 

0.422 
0.325 
0.581 
0.86 

  0.454 
0.355 
0.527 
0.728 

0.422 
0.281 
0.538 
0.836 

 0.394 
0.254 
0.576 
0.677 

 0.411 
0.266 
0.52 
0.778 

0.425 
0.285 
0.564 
0.632 

  0.421 
0.294 
0.551 
0.752 

1962-
1971 
 
 

a  Tbilisi 
tamdi 
wyn.ok. 
atl.ok. 

403 
220 
0 
0 

0.325 
0.257 
0.606 
 

  0.365 
0.23 
0.542 

0.306 
0.168 
0.526 

 0.254 
0.135 
0.624 

 0.311 
0.14 
0.522 

0.364 
0.183 
0.61 

  0.321 
0.185 
0.572 

1962-
1971 
 
 

b Tbilisi 
tamdi 
wyn.ok. 
atl.ok. 

403 
220 
0 
0 

0.032 
0.027 
0.005 
 

  0.03 
0.036 
0.008 

0.034 
0.04 
0.009 

 0.04 
0.045 
0.008 

 0.032 
0.036 
0.002 

0.027 
0.034 
0.008 

  0.032 
0.036 
0.007 
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(b) mrudis agebisas cxr. 2.2-dan ar aris gaTvaliswi-
nebuli 1962-1971ww periodis Tamdisa da atlantikis okea-
nis monacemebi. es aixsneba imiT, rom punqti Tamdi mde-
bareobs daaxloebiT z0=0.2km simaRleze Sua aziis udab-
nos regionSi da misTvis damaxasiaTebelia mkveTrad kon-
tinenturi, gvalviani hava. aseTi simaRleebiT saqar-
Tvelos teritoriaze warmodgenilia kolxeTis dablobi, 
sapirispiro subtropikuli teniani klimatiT. rac Seexe-
ba atlantikaSi radiozondirebis punqts, igi mdebareobs 
golfstrimis dinebis sazRvarze, misi warmoqmnis raion-
Si (z0=0) da xasiaTdeba saqarTvelos sanapiro zolisTvis 
aratipiuri, metad aramdgradi amindisa da zedmetad te-
niani tropikuli klimaturi pirobebiT. aseve, (a) mrudis 
agebisas ar aris mxedvelobaSi miRebuli erevnis mo-
nacemebi (1936-1953ww) maTi dabali statistikuri uzrun-
elyofis gamo, rac gamoixata c koeficientis gansazRvris 
did cdomilebebSi. rogorc nax.2.1-dan Cans, (a) da (b) da-
mokidebuebebi daaxloebiT erTnairi moxazulobisaa. 
SeiZleba CavTvaloT, rom isini gadadian erTmaneTSi or-
dinatTa RerZis mimarT paraleluri gadataniT. es adas-
turebs mosazrebas, rom napovni c(z0) analizuri war-
modgena saqarTvelos regionisTvis universalur xasiaTs 
atarebs. igi iTvaliswinebs sinotivis vertikalur gana-
wilebas rogorc kolxeTis dablobis zonaSi, aseve 
dasavleT da aRmosavleT saqarTvelos mTiswina da mTian 
raionebSi. unda vivaraudoT, rom ori (a) da (b) damokide-
bulebis arseboba dakavSirebulia atmosferoSi sinoti-
vis velis klimatur cvlilebasTan. isini asaxaven arse-
buli ori jgufis aerologiur monacemebs da ori peri-
odis Sesabamis absoluturi sinotivis vertikalur 
struqturas regionSi. SeiZleba vigulisxmoT, rom klima-
tur cvlilebas am SemTxvevaSi gamoxatavs c(z0) damokide-
bulebaSi Semavali empiriuli koeficientebis cvale-
badoba. magram ar aris gamoricxuli, rom klimaturi 
cvlileba iwvevdes TviT sinotivis velis struqturis 
aRmweri funqciis tipis Secvlasac. 
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 amrigad, absoluturi sinotivisa da wylis maragis 
velebis, agreTve maTi cvlilebis Seswavlisas, ZiriTa-
dad gamoyenebuli iqneba informacia c(z0) koeficientis 
Sesaxeb, xolo damatebiT, saWiroebisamebr, monacemebi a  
da b koeficientebze.   

2.2. absoluturi sinotive miwispira fenaSi da 
 Tavisufal atmosferoSi 

 rogorc cnobilia tenSemcveloba atmosferoSi mi-
yveba temperaturis wliur msvlelobas da Seesabameba, 
agreTve, aorTqlebis intensivobas wylis da dedamiwis 
zedapirebidan. naxazebze 2.2, 2.3 da 2.4 mocemulia saqar-
Tvelos teritoriaze absoluturi sinotivis wliuri, 
ianvris da ivlisis ganawilebebi miwispira fenaSi. amisa-

Tvis gamoyenebul iqna 0 monacemTa baza [11] da radio-
zondirebis monacemebi z0=0-0.5 donisaTvis. rogorc vxe-
davT, absoluturi sinotivis minimaluri mniSvnelobebi 
daikvirveba zamTarSi (ianvari), xolo maqsimaluri-zaf-
xulSi (ivlisi). rogorc mosalodneli iyo, momatebuli 
tenSemcveloba axasiaTebs mTlianad dasavleT saqarTve-

los da, kerZod, kolxeTis dablobs. aq zamTarSi 0=5-

6g/m3 sazRvrebSia, zafxulSi 0=16-18g/m3, xolo wliuri 

mniSvnelobebi Seadgenen 0=10-12g/m3. mTiswina raionebSi 

sinotive ianvarSi ecema 0=4g/m3–mde, xolo kavkasionis 
dasavleTisa da centraluri nawilebis mTian da maRal-

mTian zolSi 0=2-3g/m3. aqve mTiswineTSi ivlisSi sinoti-

ve Seadgens 0=12-16g/m3, xolo wliuri mniSvneloba 0=8-

10g/m3. mTian da maRalmTian zonaSi ivlisSi 0=8-12g/m3, sa-

Sualo wliuri sidide 0=4-8g/m3. dasavleT-aRmosavleT 
saqarTvelos gamyofi lixis qedis raionSi sinotive ian-

varSi 0=3.5-4.0g/m3, ivlisSi 0=11.5-13.5g/m3, saSualo wli-

uri mniSvneloba Seadgens 0=7-8g/m3. 
 samcxe-javaxeTis regions saerTod axasiaTebs abso-
luturi sinotivis SedarebiT dabali mniSvnelobebi: ian-

varSi 0=2-3g/m3, ivlisSi 0=8-12g/m3, saSualo wliuri 

sidide       0=5-7g/m3.  
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dasavleT saqarTvelosTan SedarebiT aRmosavleT 
saqarTvelo yvela TveebSi gamoirCeva atmosferos miwis-
pira fenaSi tenSemcvelobis ganawilebis erTgvarov-
nobiT. atmosferos meti simSralis gamo aqac daikvirveba 
absoluturi sinotivis dabali mniSvnelobebi: saSualo 
wliuri sidide TiTqmis mTel mis teritoriaze Seadgens 

0=6-8g/m3, aRmosavleT kavkasionis mTianeTSi sinotive e-

cema 0=4g/m3-mde, xolo maRal mTaSi 0=2-4g/m3-mde. ro-
gorc aRvniSneT, yvelaze dabali sidideebi daikvirveba 

zamTarSi: ianvarSi dablob raionebSi 0=3-4g/m3, mTia-

neTSi 0=2-3g/m3, maRal mTaSi 0=1-2g/m3. zafxulis TveebSi 
(ivlisi) absoluturi sinotivis maqsimaluri mniS-

vnelobebia: dablobSi 0=12-13g/m3, mTiswina da mTian na-

wilSi 0=8-12g/m3, xolo aRmosavleT kavkasionis maRal-

mTian viwro zolSi 0=4-8g/m3. 
 simaRlis mixedviT absoluturi sinotivis saSua-
lo mniSvnelobebi, agreTve sxvadasxva punqtebSi dafiqsi-
rebul sidideebs Soris mkveTri gansxvaveba klebulobs. 
cxr. 2.3-is mixedviT dedamiwis zedapiridan z=3.5km-ze 

0=1.1-2.2g/m3 sazRvrebSia, xolo z=5.5km-ze 0=0.3-0.7g/m3. 
saSualo sidideebs Soris SesamCnevi gansxvaveba 
simaRleebze, gamowveuli mTagoriani reliefis gavleniT, 
vrceldeba z=1.5-2.5km-mde, rac adasturebs [1]-Si miRebul 
Sedegebs. 
 (2.15) kanonzomierebidan gamomdinare SeiZleba uSu-
alod Sefasdes, magaliTad, ori punqtisTvis zRvis do-
nidan is simaRle, sadac absoluturi sinotivis mniS-
vnelobebi gautoldebian erTmaneTs. pirobidan  
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aq 1 da 2 absoluturi sinotivis miwispira mniSvnelobe-
bia Sesabamisad pirvel da meore punqtebSi, z1 da z2 maTi 
simaRleebia zRvis donidan (km-Si), xolo c1 da c2 koefi-
cientebi gamoiTvleba (2.15)-is safuZvelze. magaliTad, 
Tbilisi-radionovkis SemTxvevaSi (2.17)-dan miiReba z=5.6km, 
rac am punqtebis ganlagebis simaRlis gaTvaliswinebiT, 
karg TanxvedraSia cxr. 2.3-is monacemebTan. 
 

cxrili 2.3 absoluturi sinotivis (g/m3) mniSvnelobebi  
simaRleebis mixedviT 

# punqti simaRle zkm 
0 0.5 1.0 1.5 2.5 3.5 4.5 5.5 6.5 7.5 

1 
 

baTumi 
 

9.535 
4.280 

7.885 
3.522 

6.307 
2.847 

5.193 
2.472 

3.483 
1.960 

2.224 
1.320 

1.314 
0.8109 
 

0.6754 
0.4442    

0.3608  
0.2289 
    

0.1914 
0.1400 

2 soxumi 9.161 
4.187 

7.505 
3.587 

6.143 
3.143 

5.082 
2.820 

3.220 
1.986 

2.097 
1.306 

1.257 
0.7509 

0.6758 
0.4339 

0.3724 
0.2545 

0.1844 
0.1327 

3 Tbilisi 7.78 6.27 5.05 4.06 2.64 1.71 1.11 0.72 0.47 0.30 

4 TeTri-
wyaro 

11..32 
2.047 

8.537 
1.868 

7.322 
1.696 

6.163 
1.597 

3.867 
1.154 

2.129 
0.7500 

1.136 
0.4976 

0.5359 
0.2865 

0.2689 
0.1445 

0.1458 
0.0841 

5 abasTu- 
mani 

9.99 7.54 5.70 4.30 2.45 1.40 0.80 0.45 0.26 0.15 

6 radio- 
novka 

8.238 
1.578 

6.526 
1.315 

5.258 
1.249 

4.077 
1.020 

2.235 
0.8020 

1.098 
0.5231 

0.5501 
0.2930 

0.2774 
0.1452 

0.144 
0.0668 

0.0751 
0.0343 

 

1-3 punqtebisaTvis mocemulia -s saSualo wliuri mniSvnelo-

bebi, 4-6 SemTxvevaSi ki -s saSualo sidide ivnis-agvistos pe-
riodisaTvis. 
 aRsaniSnavia, rom saqarTvelos teritoriaze miwis-

pira fenaSi da Tavisufal atmosferoSi sinotivis regio-

nalur kanonzomierebaze warmodgena SeiZleba miviRoT 
uSualod (2.15) damokidebulebidan. magaliTad is faqti, 

rom z0 0.3km simaRleebisTvis c(z0)=0.5-0.28z0, e.i. koeficien-

ti klebulobs simaRlis mixedviT da sinotive ki piriqiT 
izrdeba, fizikurad migvaniSnebs, rom kolxeTis dablo-

bis Tavze adgili aqvs wylis orTqlis maragis dagrove-

bas, rac gamoxatulebas poulobs am regionis metad no-
tio havaSi, Warb naleqebSi, maTi sididis matebaSi simaR-

lis mixedviT, daWaobebuli miwebis arsebobaSi, zedapi-
ridan aorTqlebis procesis intensivobis gazrdaSi da 
sxv. amitom, wlis yvela TveSi da sezonSi atmosferos 
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tenSemcveloba aq gacilebiT metia, vidre saqarTvelos 
sxva regionSi.   
     

2.3. absoluturi sinotivis vertikaluri ganawilebis 
           dRe-Ramuri da sezonuri variaciebi 

absoluturi sinotivis miwispira velis dRe-Ramuri 
variaciebis Sesaswavlad gamoyenebuli iqna klimaturi 
cnobarebis masalebi [12-14]. magaliTad [12]-Si mocemulia 
1966-1980 wlebSi 8 vadian dakvirvebaTa mixedviT haeris 
temperaturisa da wylis orTqlis saSualo Tviuri da 
wliuri mniSvnelobebi ori sadgurisaTvis-samtredia da 
Tbilisi. am monacemebis safuZvelze (2.14) formuliT gam-
oTvlili absoluturi sinotivis saSualo wliuri mniS-
vnelobebis dRe-Ramuri cvlileba warmodgenilia cxr. 
2.4-Si. aq  moyvanilia cvlilebis koeficientis sidideebi 
8 vadiani dakvirvebebis mixedviT (variaciis koeficien-
tisgan gansxvavebiT) 

            
0

 ik   .                         (2.18) 

 absoluturi sinotivis dRe-Ramuri cvlilebebi 8 
da 4 vadiani dakvirvebis mixedviT samtrediisa da Tbi-
lisisaTvis mocemulia cxr. 2.4 da 2.5-Si. 
cxrili 2.4 absoluturi sinotivis dRe-Ramuri cvlileba 
samtrediisa da TbilisisaTvis 8 vadiani  

dakvirvebis mixedviT 
dakv. 
vada 
sT. 

samtredia Tbilisi 
temp. 

t0C 

wyl. 
orTq. 
drek. 
e mb 

absol. 
sinot. 
g/m3 

ik



  

temp. 
t0C 

wyl. 
orTq. 
drek 
emb 

absol. 
sinot. 
g/m3 

ik



  

21 13.6 13.4 10.14 1.044 12.0 10.6 8.07 1.022 
0 12.5 13.3 10.10 1.040 10.7 10.5 8.03 1.017 
3 11.8 12.9 9.82 1.011 9.8 10.3 7.90 1.000 
6 11.5 12.5 9.53 0.982 9.5 10.3 7.91 1.001 
9 14.2 12.2 9.21 0.949 12.6 10.6 8.05 1.019 
12 17.5 12.7 9.48 0.976 16.1 10.4 7.80 0.987 
15 18.6 12.9 9.60 0.989 17.1 10.2 7.63 0.966 
18 16.3 13.1 9.82 1.011 14.9 10.4 7.84 0.992 
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cxrili 2.5.absoluturi sinotivis dRe-Ramuri cvlileba 
samtrediisa da TbilisisaTvis 4 vadiani dakvirvebis 
mixedviT 
dakv. 
vada  
sT. 

samtredia Tbilisi 
temp. 

t0C 

wyl. 
orTq. 
drek. 
e mb 

absol. 
sinot. 
g/m3 

ik



  

temp. 
t0C 

wyl. 
orTq. 
drek 
emb 

absol. 
sinot. 
g/m3 

ik



  

0 14.3 13.0 9.81 0.988 10.3 10.7 8.19 1.029 
6 14.3 12.7 9.59 0.966 9.9 10.5 8.05 1.011 
12 14.6 13.2 9.96 1.003 16.6 10.1 7.56 0.950 
18 14.4 13.7 10.34 1.041 13.8 10.6 8.02 1.008 

 

rogorc vxedavT, sinotivis ryeva samtrediis SemTxvevaSi 
ufro metad aris gamoxatuli, vidre TbilisSi. ryevis 
amplituda samtrediaSi Seadgens daaxloebiT 0.04-0.05g/m3, 

e.i. ar aRemateba dRe-Ramuri mniSvnelobis ( 3g/m71.90  ) 

5%-s. TbilisSi ki amplituda udris 0.02-0.03g/m3-s an 

( 3g/m90.70  ) 3-4%-s. gansxvavebulia Tavad msvlelobis 

xasiaTi: samtrediaSi aRiniSneba erTi minimumi (6sT) da 
erTi maqsimumi (21sT), TbilisSi ki – ori minimumi (6 da 
15sT) da ori maqsimumi (9 da 24sT). msvlelobis damTxveva 
aRiniSneba mxolod Ramis da dilis saaTebSi (0-9sT). 
samwuxarod [12]-Si ar aris mocemuli temperaturisa da 
wylis orTqlis drekadobis 8 vadian dakvirvebaTa mona-
cemebi sxva sadgurebisTvis, rac ar iZleva variaciis re-
gionaluri Taviseburebebis gamovlenis saSualebas. aseTi 
pirveladi masalebis moZieba unda moxdes uSualod 
hidrometeorologiur monacemTa fondidan da dakavSire-
bulia didi moculobis samuSaosTan, radgan ganxiluli 
unda iyos yoveldRiuri 8 vadian dakvirvebaTa monacemebi 
dasavleT da aRmosavleT saqarTvelos teritoriaze 
ganTavsebul 20-20 sadgurisaTvis mainc. aseT viTarebaSi 
bunebrivia mivmarToT samecniero literaturaSi arsebul 
4 vadian dakvirvebaTa masalebs [13,14]. upirveles yovlisa 
sainteresoa SevadaroT igive sadgurebze absoluturi 
sinotivis dRe-Ramuri variaciebi 8 da 4 vadiani dakvirve-
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bebis mixedviT. aseTi Sedareba SeiZleba Catardes cxr. 
2.5. da cxr. 2.6-Si warmodgenili monacemebis saSualebiT. 
cxrili 2.6.absoluturi sinotivis dRe-Ramuri cvlileba 
[15]-Si warmodgenili monacemebis mixedviT 

dakv. 
vada 
sT. 

samtredia Tbilisi samtredia, K Tveebis mixedviT 

 K  K I IV VII X 

6 9.6 0.967 8.05 1.011 0.994 0.993 0.995 0.990 
9 9.8 0.987 7.75 0.974 1.002 1.005 1.001 1.001 
12 10.0 1.007 7.65 0.961 1.010 1.011 1.012 1.015 
15 10.2 1.027 7.85 0.986 1.008 1.010 1.010 1.009 
18 10.25 1.032 8.10 1.018 1.000 1.001 1.002 0.999 

 

   SevniSnoT, rom [13]-Si ar aris Sesuli samtrediis pir-
obebSi temperaturaze dakvirvebaTa monacemebi dRe-Ramu-
ri msvlelobis Sesaxeb. amitom, 4 vadiani monacemebi tem-
peraturaze aRdgenil iqna meTodiT, romelic SemoTavaz-
ebulia [15,16]-Si. analizi gviCvenebs, rom erTi da igive 
periodis (1966-1980ww) 8 da 4 vadian variaciebs Soris sak-
maod kargi damTxvevaa. aRsaniSnavia, agreTve, kargi damT-
xveva 4 da 8 vadian dRe-Ramur saSualoebs Soris – abso-
luturi sinotivis mniSvnelobebi erTmaneTis tolia me-
aTedis sizustiT. rac Seexeba dakvirvebebs sxvadasxva pe-
riodebSi, dRe-Ramuri variaciebis gansxvaveba SesamCnevia 
erTis mxriv 8 da 4 vadian (1966-1980ww) da, meores mxriv, 4 
vadian (1936-1965ww) mrudebis Sedarebisas. samtrediis Sem-
TxvevaSi es gansxvaveba metad aris gamoxatuli, vidre 
TbilisisaTvis. magram absoluturi sinotivis Sesabamisi 
dRe-Ramuri saSualoebis gansxvaveba umniSvneloa: samtr-
ediisaTvis – 9.9 (1936-1965) da 9.7 g/m3 (1966-1980), Tbilisis-
aTvis – 8.0 (1936-1965) da 7.9 g/m3 (1966-1980). SemCneuli 
gansxvaveba variaciebSi SeiZleba gamowveuli iyos swo-
red sxvadasxva periodis monacemebis ganxilviT cxr. 2.6-
Si.  

analizis Sedegi saSualebas gvaZlevs davaskvnaT, 
rom arsebuli umniSvnelo gansxvavebaTa gamo absolu-
turi sinotivis dRe-Ramuri msvlelobis Semdgomi kvle-
visTvis sruliad misaRebia 4 vadian dakvirvebaTa ma-
salebis ganxilva [13,14]. amisaTvis SerCeuli iqna 20 sad-
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guri dasavleT saqarTveloSi da 24 aRmosavleT saqarT-
veloSi im principis Tanaxmad, rom orive amonakrebSi 
metnaklebad Tanabrad iyos warmodgenili punqtebi maTi 
vertikaluri zonalobis mxriv ganTavsebis Tvalsazri-
siT.  

cxr.2.7-Si mocemulia dasavleT da aRmosavleT 
saqarTvelos meteopunqtebze absoluturi sinotivis 
cvlilebis koeficientis mniSvnelobebi 4 vadian dakvir-
vebaTa Tanaxmad, maTi ganawileba Tveebis mixedviT da 
saSualo wliuri sidide. yoveli vadis (1,7,13 da 19sT) Se-
sabamis monacemTa bolo striqonSi Sesulia K-s terito-
riuli gasaSualoebiT miRebuli sidideebi Tveebis 
mixedviT da misi wliuri mniSvneloba.analizi cxadhyofs, 
rom sinotivis dRe-Ramuri variacia meteopunqtebze 
daaxloebiT erTi da igive xasiaTisaa orive regionSi. 
amitom, analizis Sedegad miRebuli daskvnebi exeba 
mTlianad saqarTvelos teritorias. kerZod, 1sT-ze ume-
tes SemTxvevebSi absoluturi sinotivis gadaxra dRe-
Ramur saSualodan 

    1 k                               (2.19)     

ar aRemateba 5%, zogierT SemTxvevaSi maqsimaluri 
gadaxra Seadgens 10-14%, teritoriuli gasaSualoebis 
Semdeg Tveebis mixedviT igi ar aWarbebs 3%, xolo wli-
uri gadaxra tolia 2%-is. rogorc wesi am vadaSi k<1. 

7 sT-ze gadaxris sidide izrdeba. umetes 
SemTxvevebSi igi ar aRemateba 5-7%, maqsimaluri gadaxra 
Seadgens 10-13%, teritoriuli gasaSualoebis Semdeg 
maqsimaluri gadaxra Tveebis mixedviT ar aRemateba 6-7%, 
wliuri tolia 3-5%. ZiriTadad K<1. 

13sT-ze umetes punqtebze gadaxra ar aRemateba 5-
10%, maqsimaluri gadaxra erTeul SemTxvevebSi izrdeba 
20-25%-mde, teritoriuli gasaSualoebiT miRebuli 
gadaxra yovel TveSi ar aWarbebs 5-6%, wliuri gadaxra 
tolia 2%. umetes SemTxvevebSi K>1. 

19sT-ze gadaxra mcirdeba da ZiriTadad ar aRema-
teba 5-7%, maqsimaluri gadaxra Seadgens 10-11%, teri-
toriuli gasaSualoebis Semdeg Tveebis mixedviT igi ar 
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aWarbebs 4-6%, wliuri sidide tolia 3-4%. TiTqmis yvela 
punqtze K>1. 

dasavleT saqarTveloSi variacia ufro gamoxatu-
lia, vidre aRmosavleT saqarTveloSi: yvela vadaSi 
gadaxris sidide, rogorc wesi, metia dasavleTis region-
Si, vidre aRmosavleTSi. maqsimaluri gadaxrebi daikvir-
veba maRalmTian sadgurebze zafxulis TveebSi. 

miRebuli Sedegebidan gamomdinare nax. 2.5-ze moce-
mulia saqarTvelos mTeli teritoriisaTvis damaxasiaTe-
beli absoluturi sinotivis cvlilebis K koeficientis  
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cxrili 2.7.absoluturi sinotivis dRe-Ramuri cvlilebiskoeficientebi (K=Pi/   4 va-
diani dakvirvebebis mixedviT K 

teritoria 
dakv. vada 

(sT.) 
koefic. 

k 

Tve saS. 
wl. I II III IV V VI VII VIII IX X XI XII 

d
as

av
l
eT

 s
aq
ar

T
ve
l
o
 

1 saSualo 
minimaluri 
maqsimaluri 

0.98 
0.95 
1.01 

0.98 
0.93 
1.05 

0.98 
0.94 
1.03 

0.98 
0.95 
1.02 

0.97 
0.92 
1.04 

0.96 
0.90 
1.04 

0.97 
0.91 
1.03 

0.99 
0.92 
1.04 

0.98 
0.94 
1.04 

0.98 
0.94 
1.02 

0.98 
0.95 
1.01 

0.98 
0.94 
1.01 

0.98 
0.93 
1.03 

7 saSualo 
minimaluri 
maqsimaluri 

0.95 
0.87 
1.00 

0.95 
0.88 
1.00 

0.95 
0.90 
0.98 

0.97 
0.92 
1.01 

0.98 
0.94 
1.04 

0.97 
0.93 
1.04 

0.97 
0.91 
1.02 

0.96 
0.91 
1.01 

0.94 
0.89 
0.98 

0.93 
0.90 
0.97 

0.94 
0.91 
0.97 

0.95 
0.91 
1.00 

0.95 
0.91 
1.00 

13 saSualo 
minimaluri 
maqsimaluri 

1.04 
0.96 
1.12 

1.02 
0.95 
1.11 

1.02 
0.96 
1.08 

1.01 
0.91 
1.08 

1.01 
0.91 
1.12 

1.02 
0.91 
1.14 

1.02 
0.92 
1.15 

1.02 
0.94 
1.17 

1.02 
0.94 
1.19 

1.03 
0.96 
1.15 

1.04 
0.97 
1.12 

1.05 
0.96 
1.10 

1.02 
0.94 
1.13 

19 saSualo 
minimaluri 
maqsimaluri 

1.02 
0.94 
1.06 

1.04 
0.94 
1.10 

1.04 
0.97 
1.07 

1.04 
1.00 
1.07 

1.04 
1.00 
1.08 

1.05 
1.00 
1.11 

1.05 
1.01 
1.10 

1.06 
0.99 
1.11 

1.06 
0.96 
1.10 

1.06 
0.96 
1.11 

1.03 
0.96 
1.07 

1.02 
0.94 
1.05 

1.04 
0.97 
1.09 

aR
mo

s
av
l
eT

 s
aq
ar

T
ve
l
o
 1 saSualo 

minimaluri 
maqsimaluri 

0.97 
0.93 
1.01 

0.98 
0.93 
1.01 

0.98 
0.92 
1.04 

0.98 
0.92 
1.05 

0.97 
0.92 
1.03 

0.96 
0.89 
1.04 

0.97 
0.89 
1.05 

0.99 
0.89 
1.05 

0.99 
0.91 
1.04 

1.00 
0.93 
1.02 

0.99 
0.96 
1.02 

0.97 
0.94 
1.00 

0.98 
0.92 
1.03 

7 saSualo 
minimaluri 
maqsimaluri 

0.94 
0.87 
0.97 

0.94 
0.90 
0.97 

0.95 
0.89 
1.01 

0.98 
0.88 
1.05 

0.99 
0.88 
1.04 

0.99 
0.89 
1.03 

1.00 
0.87 
1.03 

1.00 
0.87 
1.05 

0.98 
0.88 
1.03 

0.96 
0.90 
1.01 

0.95 
0.91 
0.98 

0.94 
0.88 
0.98 

0.97 
0.89 
1.01 

13 saSualo 
minimaluri 
maqsimaluri 

1.06 
0.99 
1.14 

1.06 
0.97 
1.17 

1.03 
0.94 
1.16 

1.01 
0.91 
1.15 

1.00 
0.94 
1.14 

1.00 
0.94 
1.15 

1.00 
0.93 
1.16 

0.98 
0.91 
1.16 

1.00 
0.94 
1.19 

1.02 
096 
1.17 

1.04 
0.97 
1.09 

1.06 
0.99 
1.14 

1.02 
0.95 
1.15 

19 saSualo 
minimaluri 
maqsimaluri 

1.01 
0.93 
1.08 

1.03 
1.00 
1.08 

1.03 
1.00 
1.07 

1.03 
1.00 
1.09 

1.04 
1.01 
1.10 

1.04 
1.00 
1.11 

1.03 
0.99 
1.08 

1.03 
0.98 
1.10 

1.03 
0.99 
1.11 

1.03 
0.99 
1.08 

1.02 
0.98 
1.06 

1.02 
0.97 
1.06 

1.03 
0.99 
1.08 
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dRe-Ramuri variacia, agebuli saSualo wliur si-
dideTa safuZvelze, romlis analizuri saxe SeiZleba 
warmodgenil iqnas Semdegi gamosaxulebiT:  

    







 11

12
sin1 tak


.                        (2.20) 

aq a-rxevis amplitudaa da saqarTvelos mTeli terito-
riisTvis misi saSualo mniSvnelobaa 0.04, t-dro sT-Si. 
rogorc vxedavT, saqarTvelos teritoriaze absoluturi 
sinotivis minimumi daikvirveba 6sT-ze, maqsimumi ki–
daaxloebiT 17sT-ze. 

gavaanalizoT absoluturi sinotivis dRe-Ramuri 
variaciis svla simaRlis mixedviT troposferoSi. amisa-
Tvis mivmarToT (2.1) gamosaxulebas, romlis Tanaxmad 
saqarTvelos teritoriis nebismieri punqtisTvis absolu-
turi sinotivis vertikaluri ganawilebis droSi cvli-
leba (2.18) da (2.20)-is gaTvaliswinebiT SeiZleba warmo-
vadginoT Semdegi saxiT: 

          zzctazzckz 0000 exp11
12

sin1exp 















 


 .  (2.21) 

aq (z) sinotivis saSualo wliuri mniSvnelobaa z si-

maRleze dRe-Ramis ganmavlobaSi, 0 dRe-Ramuri saSua-
los wliuri mniSvnelobaa punqtze, t-droa sT-Si, xolo 
C(z0) moicema (2.15)-is safuZvelze. rogorc vxedavT varia-
ciis amplituda simaRlis mixedviT mcirdeba eqsponen-
ciuri kanoniT da z simaRleze misi mniSvneloba Seadgens   

                a(z)=a(z0)exp[-c(z0)z].                            (2.22)   
ganvsazRvroT, magaliTad, Tbilisis SemTxvevaSi is si-

maRle, sadac variaciis amplituda mcirdeba erTi rigiT. 
Tanaxmad (2.22) 

        
 
 

  zzc
za

za
0

0

exp  .                          (2.23) 

radgan TbilisisaTvis C(z0)=0.43 1/km, pirobidan   

 
 

1.0
0


za

za
, viRebT z=4.9km.  
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 ra kanonzomierebiT xasiaTdeba absoluturi sino-
tivis vertikaluri ganawilebis sezonuri variacia? tro-
posferos miwispira fenaSi sinotivis sezonuri ga-
nawilebis regionalur TaviseburebaTa detalebi gan-
xiluli iyo 2.2 qveTavSi. kerZod, SeiZleba aRvniSnoT, 
rom dasavleT da aRmosavleT saqarTvelos orive regio-
nis yvela sadgurze absoluturi sinotivis maqsimumi 
daikvirveba ivlisSi, xolo minimaluri mniSvneloba – 
ianvarSi. nax. 2.6-ze mocemulia miwispira sinotivis se-
zonuri variacia calk-calke orive regionisaTvis da 
TbilisisaTvis z=5km simaRleze. am naxazis monacemebze 
dayrdnobiT, msgavsad (2.21)-isa, sinotivis variaciis 
msvleloba troposferos zeda fenebSi analizuri saxiT 
SeiZleba warmovadginoT Semdegi saxiT: 

               t 00  ,                              (2.24)     

sadac 0-absoluturi sinotivis saSualo wliuri 

mniSvnelobaa, xolo (t)–drois uganzomilebo funqcia, 
romelic aRwers miwispira fenaSi absoluturi sinotivis 
cvlilebas Tveebis mixedviT. es funqcia gluvia, maqsimu-
miT, rogorc iyo aRniSnuli, VII TveSi (ivlisi) da mini-
maluri mniSvnelobiT I TveSi (ianvari). amrigad, namravli 

0(t) gvaZlevs absoluturi sinotivis mniSvnelobas t 

TveSi (t= 1, 2,...,12), (t) –ki warmoadgens sinotivis ga-
daxras misi saSualo wliuri  
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mniSvnelobidan. maSin absoluturi sinotivis verti-
kaluri ganawilebisaTvis gveqneba  

               zzct 00 exp   .                       (2.25)   

gamomdinare miRebuli Sedegidan SeiZleba iTqvas, rom 
sezonuri variaciac mcirdeba simaRlis zrdasTan erTad 
eqsponencialuri kanoniT. Nnax. 2.6-ze mocemulia abso-

luturi sinotivis sezonuri msvleloba TbilisisaTvis 
z≈5km simaRleze, sadac igi klebulobs erTi rigiT mi-

wispira mniSvnelobasTan SedarebiT.  
 radgan sinotivis vertikalur ganawilebas, Tanax-
mad (2.1) da (2.4)-is, axasiaTeben a , b da c koeficientebis 
mniSvnelobebi, ganvixiloT, agreTve, maTi dRe-Ramuri da 
sezonuri variaciebi. es sakiTxi Seswavlil iqna [11]-Si, 
sadac naCvenebi iyo variaciis mcire sidide, misi um-
niSvnelo xasiaTi. marTlac ganvixiloT cxr. 2.8-Si 
warmodgenili 6 aerologiuri punqtis monacemi. rogorc 
vxedavT, TiToeuli punqtisaTvis koeficientebis 
mniSvnelobebi, damaxasiaTebeli calk-calke dRis da Ra-
mis monacemTa qvejgufisaTvis, axlos arian erTmaneTTan 
da jgufur (dRe-Ramur) mniSvnelobasTan, romelic faq-
tiurad warmoadgens maT ariTmetikul saSualos.         

a  koeficientis SemTxvevaSi dRe-Ramuri mniSvnelo-
bidan maqsimaluri gadaxra Seadgens 20% (Tbilisi), mini-
maluri – 2% (radionovka), saSualo ki – 11%.  
 b koeficientis gadaxra icvleba intervalSi 0.001-
0.006 1/km2, rac Seadgens 6(Tbilisi) - 27(baTumi) procents 
dRe-Ramuri mniSvnelobisa. b koeficientis saSualo gada-
xra Seadgens 12%. 

c koeficientis maqsimaluri gadaxra tolia 5% 
(soxumi), minimaluri – 1% (radionovka), saSualo – 3%. 

punqtis zRvis donidan simaRlis zrdasTan erTad, 
rogorc wesi, mcirdeba koeficientebis gadaxrebi. yvela 
a    da c koeficientebis dRiuri mniSvnelobebi metia Ramis 
sidideebze, rac imis maCvenebelia, rom dRisiT absolu-
turi  sinotive simaRlis mixedviT ufro swrafad ecema, 
vidre RamiT. amrigad SegviZlia davadasturoT
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cxrili 2.8. 
wylis maragis c, a  da b koeficientebis da maTi saSualo kvadratuli gadaxrebis (STD) 
cvalebadoba dRis, Ramis da yvela radiozondis monacemebiT (B-baTumi; S-soxumi;      
T-Tbilisi; TE-TeTri wyaro; AA-abasTumani; R-radionovka) 
 
  AAV (1-90) saSualo kvadratuli gadaxra (STD) 

B S T TE A R B S T TE A R 

w g/sm2 2.23 2.11 2.32 2.37 2.51 1.55 1.04 1.07 1.2 0.53 0.5 0.36 

c 1/km 0.506 0.504 0.43 0.566 0.557 0.627 0.75 0.068 0.072 0.064 0.099 0.076 
a  1/km 0.372 0.385 0.151 0.413 0.287 0.542 0.15 0.15 0.15 0.15 0.15 0.15 
b 1/km2 0.023 0.02 0.047 0.026 0.046 0.014 0.025 0.026 0.018 0.017 0.021 0.02 

dRe 
w g/sm2 2.25 2.12 2.21 2.48 2.58 1.59 1.09 1.05 1.18 0.58 0.49 0.4 
c 1/km 0.528 0.528 0.444 0.556 0.571 0.631 0.071 0.059 0.073 0.07 0.107 0.074 
a  1/km 0.423 0.431 0.181 0.393 0.324 0.552 0.168 0.197 0.113 0.13 0.124 0.17 
b 1/km2 0.018 0.016 0.044 0.027 0.042 0.013 0.023 0.029 0.015 0.017 0.018 0.02 

Rame 
w g/sm2 2.21 2.11 2.43 2.26 2.43 1.52 0.98 1.09 1.21 0.45 0.51 0.3 
c 1/km 0.485 0.48 0.416 0.577 0.543 0.623 0.073 0.068 0.067 0.056 0.087 0.077 
a  1/km 0.321 0.34 0.121 0.433 0.25 0.533 0.18 0.171 0.124 0.115 0.165 0.173 
b 1/km2 0.028 0.024 0.05 0.024 0.049 0.015 0.027 0.023 0.021 0.016 0.023 0.019 
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a da b koeficientebis SedarebiT SesamCnevi, xolo c 

koeficientis – umniSvnelo dRe-Ramuri variacia. amasTan 
erTad is garemoeba, rom dRisiT daikvirveba koeficien-
tebis dadebiTi, RamiT ki – uaryofiTi gadaxrebi, Tanac 
dRe-Ramuri mniSvneloba warmoadgens saSualo ariTme-
tikuls dRisa da Ramis sidideebisa, saSualebas gvaZlevs 
calk-calke ar ganvixiloT isini, aramed visargebloT 
a , b da c koeficientebis saSualo dRe-Ramuri mniSvnelo-
bebiT.  

cxr. 2.9-Si mocemulia maTi Sidawliuri variacia 
(Tveebis mixedviT) sami aerologiuri punqtisaTvis – ba-
Tumi, soxumi, Tbilisi. 

a koeficientis SemTxvevaSi zRvispira sadgurebze 
gadaxra wliuri mniSvnelobidan umetes TveebisaTvis 
Seadgens 3-11%, calkeul SemTxvevaSi maqsimaluri ga-
daxra tolia 20-25%. TbilisSi gadaxra izrdeba da 
umetes TveebisaTvis ar aRemateba 40%, calkeul TveebSi 
maqsimaluri gadaxra aRwevs 50-70%. 

b koeficientis gadaxra wliuri mniSvnelobidan an 
nulia, an Seadgens sidides 0.01, 0.02 1/km2, rac ganxiluli 
sadgurebisaTvis tolia 25 da 50% (Tbilisi), 50 da 100% 
(baTumi, soxumi). 

c koeficientis SemTxvevaSi misi saSualo wliuri 
sidididan gadaxra umetes TveebisaTvis ar aRemateba 6-
7%, xolo maqsimaluri mniSvneloba calkeul TveebSi 
Seadgens 8-12%. 

nax. 2.7-dan Cans, rom samive koeficientis Sida-
wliuri variacia Tveebis mixedviT SemTxveviT xasiaTs 
atarebs da raime kanonzomierebas ar eqvemdebareba. ami-
tom, miuxedavad a  da b koeficientebis sakmaod didi ga-
daxrebisa, mizanSewonilia maTi, agreTve c koeficientis 
Sidawliuri gasaSualoeba da saSualo wliuri sidi-
deebiT sargebloba. es daskvna emTxveva [11]-Si miRebul 
Sedegs. 
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cxrili 2.9. 
wylis maragis (w, c, a da b koeficientebis cvalebadoba Tveebis mixedviT (B-baTumi;        

S-soxumi; T-Tbilisi;) 
 
koef.  dakv. 

punqti 
Tveebi 

I II III IV V VI VII VIII IX X XI XII 
w g/sm2 B 

S 

T 

1.08 
1.2 
1.14 

1.34 
1.33 
1.07 

1.47 
1.17 
1.09 

1.72 
1.55 
1.82 

2.87 
2.16 
2.33 

3.06 
2.95 
3.2 

3.43 
3.55 
3.79 

3.43 
3.72 
3.15 

3.71 
3.47 
3.59 

2.45 
2.13 
2.57 

1.9 
2.03 
1.8 

1.11 
1.21 
1.35 

c 1/km B 

S 

T 

0.56 
0.54 
0.42 

0.54 
0.49 
0.43 

0.51 
0.5 
0.42 

0.5 
0.52 
0.44 

0.46 
0.49 
0.38 

0.49 
0.5 
0.38 

0.5 
0.49 
0.45 

0.53 
0.47 
0.47 

0.47 
0.51 
0.4 

0.5 
0.5 
0.46 

0.56 
0.5 
0.41 

0.48 
0.49 
0.45 

a  1/km B 

S 

T 

0.38 
0.41 
0.23 

0.35 
0.31 
0.23 

0.39 
0.42 
0.1 

0.39 
0.44 
0.19 

0.38 
0.3 
0.09 

0.36 
0.37 
0.12 

0.3 
0.41 
0.25 

0.28 
0.39 
0.1 

0.33 
0.3 
0.11 

0.36 
0.39 
0.14 

0.46 
0.41 
0.14 

0.46 
0.39 
0.15 

b 1/km2 B 

S 

T 

0.03 
0.02 
0.03 

0.03 
0.03 
0.03 

0.02 
0.01 
0.05 

0.02 
0.01 
0.04 

0.01 
0.03 
0.05 

0.02 
0.02 
0.04 

0.03 
0.01 
0.03 

0.04 
0.01 
0.06 

0.02 
0.04 
0.05 

0.02 
0.02 
0.05 

0.02 
0.02 
0.04 

0 
0.02 
0.05 
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   2.4. moRrublulobis gavlena absoluturi sinotivis  
         vertikalur ganawilebaze  
 atmosferoSi absoluturi sinotivis simaRlis mi-
xedviT cvlilebis damaxasiaTebeli a , b da c koeficiente-
bis mniSvnelobebi moRrublulobis sxvadasxva pirobebSi 
warmodgenilia cxr. 2.10-Si. 
 cxrili 2.10.wylis maragis (w) c, a  da b koeficien-
tebis cvalebadoba moRrublulobis sxvadasxva reJimis 
pirobebSi (B-baTumi; S-soxumi; T-Tbilisi; TE-TeTri wya-
ro; AA-abasTumani;   R-radionovka G0 –moRrubluloba 
balebSi). 
koefic.  B S T TE A R 

G0=0 

w g/sm2 1.93 1.86 2.33 2.2 2.36 1.34 
c 1/km 0.535 0.523 0.432 0.601 0.564 0.651 
a  1/km 0.478 0.426 0.159 0.48 0.293 0.632 
b 1/km2 0.01 0.016 0.046 0.02 0.046 0.003 

G0=4-6 
w g/sm2 2.25 1.98 2.6 2.37 2.57 1.59 
c 1/km 0.515 0.508 0.431 0.572 0.552 0.657 
a  1/km 0.358 0.418 0.116 0.401 0.289 0.594 
b 1/km2 0.026 0.015 0.053 0.029 0.044 0.011 

G0=10 
w g/sm2 2.5 2.51 2.02 2.54 2.59 1.72 
c 1/km 0.469 0.481 0.427 0.526 0.556 0.573 
a  1/km 0.279 0.312 0.177 0.357 0.278 0.402 
b 1/km2 0.032 0.028 0.042 0.029 0.047 0.029 
 
a  koeficientis SemTxvevaSi mowmendili cis pirobebSi 
(Rrublianobis bali G=0) misi gadaxra saSualo jgufu-
ri sidididan (saSualo dRe-Ramuris wliuri mniSvneloba 
ix. cxr. 2.8-Si) icvleba ganxiluli 6 sadgurisaTvis dia-
pazonSi 2-30%, saSualo gadaxra Seadgens 13%. saSualo 
moRrublulobis pirobebSi  (G=4-6) gadaxra mcirdeba, mi-
si cvlilebis intervalia 1-23%, saSualo gadaxra ki 
Seadgens 8%. maqsimaluri gadaxrebi daikvirveba Zlieri 
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moRrublulobis pirobebSi (G=10). am SemTxvevaSi ga-
daxris sidide icvleba diapazonSi 3-30%, saSualo ga-
daxra Seadgens 17%. 
 b koeficientis gadaxra saSualo dRe-Ramuri 
wliuri mniSvnelobidan uRrublo pirobebSi (G=0) 

imyofeba intervalSi 0-80%, saSualo sidide tolia 30%. 
saSualo Rrublianobisas (G=4-6) gadaxris diapazonia 4-
25%, saSualo Seadgens 15%. Zlieri moRrublulobis pi-
robebSi (G=10) b koeficientis gadaxra maqsimaluria da 
icvleba intervalSi 2-107%, saSualo sidide tolia 35%. 
 yvelaze susti gavlena moRrublulobas gaaCnia c 
koeficientis mniSvnelobaze. Rrublianobis yvela Sem-
TxvevaSi misi gadaxra ar aRemateba 10%, saSualo ki 
Seadgens 2-5%. 

a  da c koeficientebisTvis dadebiTi gadaxrebi 
daikvirveba uRrublo pirobebSi, Rrublianobis zrdas-
Tan erTad (G=4-6) adgili aqvs rogorc dadebiT, aseve 
uaryofiT gadaxrebs. Zlieri Rrublianobis pirobebSi 
gadaxris niSani yovelTvis uaryofiTia. 
 
 
2.5. absoluturi sinotivis vertikaluri ganawile- 
          bis cvlileba 1940-1990-ian wlebSi  
 sakiTxs absoluturi sinotivis vertikaluri ga-
nawilebis cvlilebis Sesaxeb nawilobriv SevexeT kvle-
vis im SedegebTan dakavSirebiT, romelTa ganxilva moxda 
2.1 qveTavSi. rogorc iyo aRniSnuli, am Sedegebze 
dayrdnobiT SegviZlia gamovyoT ori periodi – 1936-1957, 
1962-1987 wlebi, rodesac sinotivis vertikaluri ga-
nawileba simaRlis mixedviT eqvemdebareboda (2.15)-iT gan-
sazRvrul kanonzomierebas (II periodi, (b) mrudi nax. 2.1-
ze)  da ordinatTa RerZis mimarT (b) mrudis paraleluri 
gadataniT miRebul gamosaxulebas (I periodi, (a) mrudi 
2.1-ze): 

    
0

0 2

0 0 0

0.35 0.28 , z 0.3

z 0.024 , z 0.3

z
c z

z

 
  

  

0Tu km

0.21 0.19 Tu km
.       (2.26) 
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((a) da (b) mrudebis urTierTganlagebisgaTvaliswinebiT 
Sefasda c cvlilebis saSualo siCqare I-dan II periodSi 
gadasvlisas. I periodis Sua welia 1947, xolo II-is – 
1975w. amrigad, cvlileba moxda daaxloebiT 29 wlis gan-
mavlobaSi. amitom c cvlilebis saSualo siCqare tolia  

      
w

km

w

km /1
0052.0

29

/151.0






t

c
                       (2.27)  

 amis Semdeg gamoiyo sami aTwleuli – 1936-1945, 1956-
1965, 1976-1985ww da am qveperiodebSi c koeficientis gamo-
saTvlelad gamoyenebul iqna misi droSi cvlilebis 
Semdegi gantoleba: 

          , ,0 0.0052c z t c z t                            (2.28) 

 aq t wlebis nomeria (t=0.1,2,...,40), e.i. t=0 Seesabameba 1940 
wels (I aTwleulis Sua weli), xolo t=40- 1980 wels 

(IIIaTwleulis Sua weli),  0,zc   moicema (2.26) gamosax-

ulebiT. (2.1)-is safuZvelze agebul iqna troposferoSi 
absoluturi sinotivis vertikaluri kveTi mimarTulebiT: 
marneulidan-yazbegi maRalmTianamde, horizontaluri da 
vertikaluri masStabebis dacviT. nax. 2.8 da 2.9 war-
modgenilia Wrili sami qveperiodis Sesabamisad. ab-
soluturi sinotivis izoxazebis mniSvnelobebi moce-

mulia g/m3-Si, =0km Seesabameba sadgur marneuls, xolo 

=160km – sadgur yazbegi maRalmTians. mxedvelobaSia 
miRebuli, agreTve, maT Soris ganlagebul sadgurebze – 
kojori, Tbilisi, muxrani, duSeTi, fasanauri, gudauri, 
jvris uReltexili – absoluturi sinotivis 
vertikaluri ganawilebis mniSvnelobebi. rogorc 
vxedavT, miuxedavad arsebuli marneuli-kojori-Tbilisis 
amaRlebis SedarebiT mcire vertikaluri masStabisa, misi 
gavlena absoluturi sinotivis ganawilebaze 
troposferoSi naTlad gamoikveTa samive ganxilul qve-
periodSi. „gadalaxvis“ tipis es efeqti SesamCnevia 
sakmaod did simaRleebze, magram igi mcirdeba droTa 
ganmavlobaSi. mniSvnelovania, agreTve, absoluturi si-
notivis vertikaluri ganawilebis cvlileba ganxilul 
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aTwleulebSi – izrdeba misi miwispira mniSvneloba, si-
notivis dacema simaRlis mixedviT xdeba ufro swrafad, 
vertikaluri gradienti matulobs, gansakuTrebiT bolo 
aTwleulSi. aRsaniSnavia erTi movlena, jer kidev Sem-
Cneuli [1]-Si. zogierT SemTxvevaSi dedamiwis zedapirTan 
miaxloebisas absoluturi sinotivis izoxazi miemarTeba 
zemoT, rac imaze miuTiTebs, rom misi mniSvneloba, da-
fiqsirebuli sadgurze, metia vidre tenSemcveloba 
Tavisufal atmosferoSi. 
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  daskvna  
 1940-1990 wlebis meteorologiuri sadgurebis mona-
cemebisa da aerologiuri zondirebis masalebis sa-
fuZvelze Seswavlilia saqarTvelos teritoriaze ab-
soluturi sinotivis miwispira veli da Tavisufal at-
mosferoSi misi vertikaluri struqtura. 
 mocemulia absoluturi sinotivis wliuri, ianvri-
sa da ivlisis teritoriuli ganawilebis sqematuri 
rukebi. 
 naCvenebia, rom kavkasiis mTa-gorian pirobebSi at-
mosferoSi absoluturi sinotivis simaRlis mixedviT 
ganawileba aRiwereba vertikaluri koordinatis eqsponen-
cialuri funqciiT, romlis maCvenebelSi Semavali c(z0) 

empiriuli mudmiva rTulad aris damokidebuli zRvis 
donidan adgilmdebareobis z0 simaRleze. SemoTavazebuli 
c(z0) –is analizuri warmodgena  universaluri xasiaTisaa 
– igi aRwers sinotivis vertikalur ganawilebas rogorc 
kolxeTis dablobis zonaSi, aseve dasavleT da aR-
mosavleT saqarTvelos mTiswina da mTian raionebSi. is 
garemoeba, rom z0≤0.3 km simaRleebisaTvis c(z0)  koeficien-
ti klebulobs simaRlis mixedviT, xolo sinotive ki pi-
riqiT izrdeba, fizikurad Seesabameba kolxeTis 
dablobis Tavze wylis orTqlis dagrovebas. amitom, 
wlis yvela TveSi da sezonSi atmosferos tenSemcveloba 
aq gacilebiT metia, vidre saqarTvelos sxva regionSi.  
 dadgenilia aerologiur punqtebSi (baTumi, soxumi, 
Tbilisi, TeTri-wyaro, abasTumani, radionovka) at-
mosferoSi wylis maragis mniSvnelobebi.  
 SemoTavazebuli analizuri gamosaxulebebis saSu-
alebiT SesaZlebelia absoluturi sinotivis 
vertikaluri ganawilebisa da atmosferoSi wylis 
maragis sididis dakavSireba sinotivis miwispira mniS-
vnelobasTan. 
       gamokvleulia absoluturi sinotivis 
vertikaluri ganawilebis dRe-Ramuri da sezonuri vari-
aciebi, mocemulia maTi gamomxatveli analizuri gamo-
saxulebebi. 



72 

 

       Seswavlilia moRrublulobis gavlena absolu-
turi sinotivis vertikalur ganawilebaze. 
 gamokvleulia absoluturi sinotivis miwispira 
velis da troposferoSi misi vertikaluri ganawilebis 
cvlileba gasuli saukunis II naxevarSi. 
       1936-1957 da 1962-1987 wlebis ori periodis Sesa-
bamis absoluturi sinotivis vertikalur ganawilebaTa 
SedarebiT erTmaneTTan dadgenilia c(z0) cvlilebis saSu-
alo siCqare I-dan II periodSi gadasvlisas. am siCqaris 
gaTvaliswinebiT, sami aTwleulisaTvis – 1936-1945, 1956-
1965 da 1976-1985ww – agebulia troposferoSi absolu-
turi sinotivis velis vertikaluri kveTi mimarTulebiT: 
marneuli, kojori, Tbilisi, muxrani, duSeTi, fasanauri, 
gudauri, jvris uReltexili. samive ganxilul qveperi-
odSi, gamoikveTa mcire vertikaluri masStabis gavlena 
marneuli-kojori-Tbilisis amaRlebis absoluturi si-
notivis ganawilebaze troposferoSi – „gadalaxvis“ ti-
pis efeqti AaRiniSna sakmaod did simaRleebze. magram, 
igi mcirdeba droTa ganmavlobaSi. gamovlinda, agreTve, 
rom cvlilebas ganicdis sinotivis vertikaluri 
ganawilebac – izrdeba misi miwispira mniSvneloba, sino-
tivis kleba simaRlis mixedviT xdeba ufro swrafad, 
vertikaluri gradienti matulobs, gansakuTrebiT bolo 
aTwleulSi.  

avtorebi madlobas uxdian hidrometeorologiis 
institutis aspirantebs lali YyuraSvils da nana ne-
bieriZes gaweuli daxmarebisaTvis gamoTvlebis Catare-
baSi da kvlevis Sedegebis warmodgenaSi (Tavi 1 da 2). 
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Tavi 3.  

atmosferuli aerozolebis optikuri simkvrivis 

ganawilebisa da cvlilebis  

empiriuli modeli 

atmosferoSi aerozolebis Semcveloba, maTi gaf-
rqvevis wyaroebis garda (bunebrivis da anTropogenuris) 
damokidebulia mraval meteorologiur faqtorze. aero-
zolebis Semcvelobis variaciebze mniSvnelovan gavlenas 
axdenen atmosferoSi mimdinare dinamikuri procesebi, 
moRrubluloba, naleqebi, haeris tenianoba, mzis radi-
aciis gavleniT foto-qimiuri reaqciebis Sedegad meora-
di aerozolebis warmoqmna da sxva [1-5]. xSirad am 
faqtorebis gavlena atmosferul aerozolebze ara-
calsaxaa. magaliTad, moRrublulobam, misi mikro-
fizikuri, dinamikuri da eleqtruli mdgomareobidan 
gamomdinare, - erT SemTxvevaSi SeiZleba gamoiwvios atmo-
sferos gasufTaveba aerozoluri minarevebisgan, meore 
SemTxvevaSi maTi wyaro iyos [1-4,6]. naSromSi [7] naCvenebi 
iyo, rom calkeuli TveebisaTvis SedarebiT fardobiT 
tenianobasTan, temperaturasTan, wylis orTqlis dre-
kadobasTan da naleqebTan aerozolebis optikuri sim-
kvrive yvelaze kargad miwispiruli qaris siCqaresTan 
amJRavnebs korelaciur kavSirs.  

aerozolebi TamaSoben mniSvnelovan rols havis 
formirebaSi. es roli ganpirobebulia rogorc pir-
dapiri radiaciuli efeqtebiT, romlebic dakavSirebulia 
dedamiwis zedapirze mosuli mzis radiaciis inten-
sivobis cvlilebebTan, aseve arapirdapiriT – moRrub-
lulobis reJimis, misi mikrostruqturis, eleqtruli 
Tvisebebis da sxva cvlilebebiT [1,2,4]. aRniSnulidan 
gamomdinare havis cvlilebis sxvadasxva modelis Seqmni-
sas didi mniSvneloba aqvs atmosferuli aerozolebis 
sivrcul-droiTi maxasiaTeblebis Sesaxeb informacias. 
saqarTveloSi 1990 wlamde daaxloebiT 35 wlis manZilze 
funqcionirebda 6 aqtinometruli sadguri (Tbilisi, 
Telavi, walka, senaki, anaseuli, soxumi), romelTa mona-
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cemebiTa da [5] meTodikis gamoyenebiT dadgenili iqna at-

mosferuli aerozolebis optikuri simkvrivis (a) mniS-
vnelobebi. aqtinometruli dakvirvebebis ufro mokle 
rigebi arsebobs sadgurebisaTvis jvris gadasasvleli 
(1973-1985 ww.) da maRalmTiani yazbegi (1955-1964 ww.). 

atmosferuli aerozolebis optikuri simkvrivis 
grZelvadiani droiTi variaciebi kargad aris Seswav-
lili xsenebuli 6 aqtinometriuli sadgurisaTvis [6,8-10]. 
Sefasebulia fonuri, anTropogenuri da SemTxveviTi 

ZliergamaWuWyianebeli faqtorebis wvlili a-s mniSvne-
lobebSi am sadgurebze sxvadasxva wels [11]. Tumca 
aerozolebis optikuri simkvrivis cvlilebebis xasiaTi 
bolo aTwleulebis manZilze saqarTvelos mTeli teri-
toriisaTvis jer-jerobiT ucnobia, rac dakavSirebulia 
aqtinometriuli sadgurebis raodenobis simciresTan. am 
amocanis gadasaWrelad ori midgomis SemoTavazebaa Sesa-
Zlebeli: an moiZebnos iseTi meteorologiuri parametri, 

romelTanac a-s mdgradi da maRali korelaciuri kav-
Siri eqneba yvela aqtinometriuli sadgurisTvis. (napovni 
kavSiri Semdeg gamoyenebuli iqneba optikuri simkvrivis 
mniSvnelobaTa Sesafaseblad sadgurebis gacilebiT 

ufro didi raodenobisTvis); an dadgenili iqnas a-s 
vertikaluri ganawileba adgilmdebareobis zRvis doni-
dan simaRleze damokidebulebiT yvela aqtinometriuli 
sadguris monacemTa safuZvelze, rom SemdegSi igi gam-

oyenebuli iqnas a-s gamosaTvleli adgilmdebareobis 
sxvadasxva simaRlisaTvis, drois sxvadasxva periodSi. 

dReisaTvis aRniSnuli meTodiTaa SesaZlebeli a-s sivr-
cul-droiTi ganawilebis dadgena saqarTvelos naklebad-
gaWuWyianebuli teritoriebisTvis pirveli miaxloebiT. 

gaWuWyianebuli raionebisaTvis a-s sivrculi 
ganawilebis dadgena drois sxvadasxva periodisaTvis 

SesaZlebelia a-s vertikaluri profilis saSualebiT am 
raionebSi da gausis interpolaciuri formuliT 
naklebadgaWuWyianebuli teritoriebis sazRvrebze. 
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ganvixiloT orive midgomis gamoyenebis SesaZlebloba 

aRniSnuli amocanis gadasaWrelad. a-s sxvadasxva meteo-
rologiur parametrTan kavSirebis Sesaxeb adre Cata-
rebul kvlevebSi ver moxerxda iseTi parametris povna, 
romelTanac aerozolebis optikuri simkvrive iqneboda 
mdgrad korelaciur kavSirSi saqarTvelos mTeli terit-

oriisaTvis. qvemoT warmodgenilia a-s qaris siCqaresTan 
kavSiris ufro dawvrilebiTi kvlevis Sedegebi [7] naSro-
mTan  SedarebiT da aseve warmodgenilia atmosferuli 
aerozolebis optikuri simkvrivis kavSirebis kvleva mzis 
naTebis xangrZlivobasTan kavSiris kvlevis Sedegebi. 

3.1.  mzis naTebis xangrZlivobis da qaris 
gavlena aerozolebis optikur simkvriveze 

atmosferos aerozolur gaWuWyianebas didi gavlena 
aqvs Rrublebis mikrostruqturis formirebaze, maT mdg-
omareobaze sivrcesa da droSi. amitom, atmosferuli 
aerozolebi arapirdapiri gziT gavlenas axdenen, agreT-
ve mzis naTebis xangrZlivobazec. cxrilSi 3.1 warmod-
genilia korelaciis koeficientebis mniSvnelobebi atmo-

sferuli aerozolebis optikur simkvrivesa (a) da mzis 
naTebis xangrZlivobas (Si) Soris saqarTvelos 5 aqtiono-
metruli sadgurisTvis.  

cxrili 3.1 korelaciuri kavSirebi atmosferuli aerozo-
lebis optikur   simkvrivesa da mzis naTebis xan-
grZlivobas Soris saqarTvelos xuTi aqtinometruli 
sadgurisaTvis 1954-1990 wlebis monacemebiT 
sadg.  

Tbilisi Telavi walka anaseuli soxumi 
Tve 

I 0.17 -0.07 -0.14 0.15 0.09 
II -0.08 -0.10 -0.07 -0.37 0.11 
III -0.03 -0.35 0.13 -0.14 0.21 
IV -0.007 -0.16 0.19 -0.16 -0.04 
V -0.10 -0.10 -0.05 -0.12 0.09 
VI 0.19 -0.19 0.10 -0.02 -0.09 
VII -0.20 -0.39 -0.12 -0.27 -0.33 
VIII -0.13 -0.41 0.03 -0.14 -0.18 
IX 0.01 -0.11 0.13 -0.14 0.03 
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X -0.17 -0.16 -0.29 -0.08 0.37 
XI -0.29 -0.27 -0.36 -0.18 -0.23 
XII 0.08 -0.04 0.13 -0.05 0.04 
I-XII -0.24 -0.62 -0.29 -0.43 -0.19 

gamoTvlebi Catarebulia Tviuri da wliuri monac-
emebiT 1954-1990 ww. periodisTvis. aRniSnuli period-
isTvis (37 weli) aranakleb 95% sandoobiT korelaciis 

koeficientis niSnadi mniSvneloba unda iyos 0,27-ze 
meti. 

rogorc cxrili 3.1-dan Cans, zogadad Tviuri monace-

mebiT, korelaciuri kavSiri a-sa da Si-s Soris araniSna-
dia. wliuri monacemebiT yvela sadgurisTvis soxumis 

garda, korelacia a-sa da Si-s Soris niSnadia an axlosaa 
niSnadTan (Tbilisi). yvela sadgurze es parametrebi 
ukukavSirSi arian. sxva sityvebiT, atmosferuli   
gaWuWyianebis donis   saSualo wliuri mniSvnelobis 
zrda xels 
uwyobs mzis naTebis wliuri xangrZlivobis Semcirebas. 

aRsaniSnavia, rom a-s mzis naTebis xangrZlivobaze 
yvelaze didi gavlena aRiniSneba TelavSi. SesaZlebelia, 
rom es dakavSirebulia kaxeTis regionSi setyvis 
sawinaaRmdego samuSaoebTan, romelTa drosac (20 welze 
meti xnis ganmavlobaSi) xdeboda aqtiuri zemoqmedeba 
konveqtur Rrublebze yinulwarmomqmneli reagentiT. at-
mosferoSi yinulwarmomqmneli aerozolis did raodeno-
bas SeuZlia mniSvnelovnad gardaqmnas Rrublebis 
mikrofizikuri struqtura, Secvalos maTi formirebis 
pirobebi, mdgradobis done da sxv. es sakmaod rTuli sa-
kiTxia da damatebiT Seswavlas moiTxovs. Cveni azriT  

a-s kavSiri mzis naTebis xangrZlivobasTan atarebs ara-
pirdapir xasiaTs da ganpirobebulia moRrublulobasTan 
kavSirebiT. 
cxrili 3.2 saerTo da qveda moRrublulobis cvlile-
bebi   saqarTvelos xuTi sadgurisTvis (bali/100weli)  

1936-1990 wlebis monacemebiT 
sadguri G0 Gn 

Tbilisi -0.1 2.0 
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Telavi -0.4 1.1 
walka 0.88 -1.6 
anaseuli 0.83 -1.0 
soxumi 0.25 -1.0 
  
cxr-Si 3.2 moyvanilia monacemebi saerTo  G0 da qveda ia-
rusis Gn moRrublulobis mniSvnelobaTa cvlilebis Sesa-
xeb saqarTvelos xuTi aqtinometruli sadgurisTvis [12]. 
 rogorc am cxrilidan Cans, TbilisSi da TelavSi 
aRiniSneba qveda moRrublulobis mniSvnelovani zrda da 
saerTo moRrublulobis umniSvnelo kleba. walkaSi da 
anaseulSi saerTo moRrublulobis mniSvnelovani zrda 
da qveda moRrublulobis Semcireba, soxumSi G0–is 
umniSvnelo zrda da Gn-is mniSvnelovani Semcirebaa. am-
rigad, SedarebiT naklebadgaWuWyianebul sadgurebze 
adgili aqvs saerTo moRrublulobis zrdas da qveda 
moRrublulobis Semcirebas (walka, anaseuli, soxumi), 
xolo TbilisSi da TelavSi (atmosferuli gaWuWyianebis 
maRali done) - qveda moRrublulobis mniSvnelovan 
zrdas saerTo moRrublulobis susti Semcirebis fonze 
saerTod, moRrublulobis zrda (G0–s an Gn-is) xels 
uwyobs mzis naTebis xangrZlivobis Semcirebas. swored 

es vlindeba a-sTan ukukavSirebSi. Tumca G0–sa da Gn-is 
droiTi cvlilebebis xasiaTi sxvadasxva sadgurebisaTvis 
iseTia (cvlilebebis gansxvavebuli mimarTuleba), rom 
korelaciis koeficientebs aqvT SedarebiT maRali mniS-
vnelobebi mxolod Telavisa da anaseulisaTvis (-0.62 da 

–0.43 Sesabamisad). amitom a-s cvlilebis Sefaseba Si-is 
cvlilebiT (an piriqiT) sakmarisad maRali sandoobiT 
SesaZlebelia mxolod am sadgurebisaTvis. miuxedavad 
amisa, mzis naTebis wliuri xangrZlivobis Semcirebaze 
moRrublulobis (qveda, saerTo) zrdis gavlenis faqti 
kargad vlindeba yvela xuTi sadgurisaTvis. 
 Semdeg meteorologiur elements, romelTanac at-
mosferuli aerozolebis optikur simkvrives gaaCnia 
kavSiri, warmoadgens miwispira qari. kerZod, qaris siC-
qaris (V) zrda xels uwyobs atmosferoSi turbulenturi 
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moZraobis gazrdas, rasac minarevebis sivrceSi swrafi 
gabneva moyveba, xolo es Sesabamisad iwvevs haerSi aero-
zolebis Semcvelobis Semcirebas. amave dros qars Seu-
Zlia atmosferuli mtveris gadatana gaWuWyianebuli 
adgilebidan naklebad gaWuWyianebul teritoriaze, ra-
sac haerSi minarevebis koncentraciis zrda moyveba. 
naSromSi [7] dakvirvebaTa 20-wliani rigis safuZvelze 
dadgenili iqna, rom wlis sxvadasxva droSi qaris siC-
qaresa da aerozolebis optikur simkvrives Soris Zi-
riTadad aRiniSneba ukukavSirebi. monacemebi kavSirebis 

Sesaxeb a-sa da  V-s Soris saqarTvelos xuTi aq-
tinometruli sadgurebisTvis dakvirvebaTa ufro 
GgrZeli rigisTvis (37 weli) warmodgenilia cxrilSi 3.3.  
cxrili 3.3 korelaciuri kavSiri atmosferuli aero-
zolebis optikur simkvrivesa da qaris siCqares Soris 
saqarTvelos xuTi aqtinometruli sadgurisTvis 1954-1990 
wlebis monacemebis mixedviT 
sadg. 
 
Tve 

Tbilisi Telavi walka anaseuli soxumi 

I -0.30 -0.54 -0.04 -0.65 0.02 
II -0.26 -0.55 -0.23 -0.57 -0.13 
III -035 -0.64 -0.08 -0.62 0.01 
IV -0.52 -0.69 -0.24 -0.65 0.002 
V -0.56 -0.63 -0.36 -0.77 0.18 
VI -0.37 -0.60 -019 -0.73 -0.02 
VII -0.60 -0.65 -0.15 -0.74 0.10 
VIII -0.54 -0.64 -0.29 -0.68 0.18 
IX -0.45 -0.60 -0.04 -0.61 0.17 
X -0.59 -0.66 -0.43 -0.73 0.02 
XI -0.32 -0.58 -0.29 -0.64 0.03 
XII -0.21 -0.49 -0.17 -0.63 -0.004 
I-XII -0.69 -0.77 -0.38 -0.82 0.13 

    rogorc am cxrilidan Cans, korelaciuri kavSiri a-
sa da V-s Soris maTi saSualo wliuri monacemebis 
mixedviT yvela sadgurisTvis, soxumis garda, uaryofiTia 
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da gaaCniaT sandoobis done aranakleb 95%-sa. amasTan, a-
sa da V-s kavSiri TbilisSi, TelavSi da anaseulSi ax-
los aris wrfivTan (korelaciis koeficientebi metia –
0.69-ze). soxumSi qaris siCqarisa da atmosferuli aero-
zolebis optikuri simkvrivis korelaciuri kavSiri ara-
niSnadia. SesaZloa es dakavSirebulia qaris siCqareze 
dakvirvebaTa dabal reprezentatulobasTan (meteosadgu-

ris gadatana qalaqis sxvadasxva adgilebSi). soxumSi a-
sa da V-s korelaciuri kavSirebis araniSnadobis, 
rogorc saSualo Tviuri ise saSualo wliuri mona-

cemebiT, sxva mizezic SeiZleba iyos kerZod a-s  
damokidebuleba haeris masebis gadaadgilebis mimar-
Tulebaze. erT SemTxvevaSi qalaqis Tavze meti raodeno-
biTaa zRvis aerozolebi (gadmotana zRvidan), meore Sem-
TxvevaSi kontinenturi (gadmotana xmeleTidan), mesame 
SemTxvevaSi Sereuli tipi (qaris dabali siCqareebi an 
haeris masebis gadaadgileba sanapiro zolis gaswvriv). 
 soxumisgan gansxvavebiT, yvela danarCeni oTxi 

sadgurisTvis a-sa da V-s korelaciuri kavSirebi maTi 
saSualo Tviuri mniSvnelobebiT umravles SemTxvevaSi 
niSvnadia. gamonakliss warmoadgens dekemberi (Tbilisi), 
ianvari-aprili, ivnisi, ivlisi, seqtemberi da dekemberi 

(walka), rodesac a-sa da V-s Soris korelaciis niS-
nadobis done 95%-dabalia. 
 amgvarad, qaris siCqare (rogorc saSualo Tviuri 
ise saSualo wliuri) warmoadgens atmosferos gaWuW-
yianebis donis karg indikators Tbilisis, Telavis da 
anaseulisaTvis da nawilobriv walkisaTvis. 
      3.2. reliefis gavlena atmosferuli aerozolebis  
             optikur simkvriveze 
 saqarTvelos aqtinometriuli sadgurebi ganla-
gebulia  zRvis donidan sxvadasxva simaRleze. sadgure-
bi senaki, soxumi da anaseuli mdebareobs dasavleT 
saqarTvelos SedarebiT naklebad gaWuWyianebul 
raionebSi, zRvis donidan saSualod 100 m. simaRleze. 
sadgurebi walka, jvris gadasasvleli da yazbegi 
mdebareoben Sesabamisad simaRleebze 1457, 2396 da 3656 m. 
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zRvis donidan. am sadgurebis dakvirvebaTa monacemebis 
gamoyenebiT da maTi miyvaniT walkis monacemebis saSu-
alebiT 1966-1986 wlebis periodamde, (am periodisTvis) mo-

ipoveba informacia a-s Sesaxeb maRalmTian sadgurze ti-
betSi, 6300 m. zRvis donidan [13]), SesaZlebeli gaxda 
aerozolebis optikuri simkvrivis vertikaluri 
ganawilebis ageba saqarTvelos naklebad gaWuWyianebul 
teritoriebisaTvis (nax. 3.1) 

 
am naxazidan Cans, rom a-s Semcirebas adgilmdebareobis 

(H) mixedviT aqvs eqsponencialuri xasiaTi. a-s empiriul 
damokidebulebas H-ze Semdegi saxe aqvs: 

a= 1.03e-0.0002H             (3.1) 

sadac H metrebSia gamosaxuli. normireba Catarebulia 
100m doneze. e.i. iTvleba, rom 100m simaRleze sxva simaR-

leebis mimarT a Seadgens 100%-s. aRsaniSnavia, rom a-s 
simaRlis mixedviT Semcireba 0-dan 1000m-mde TiTqmis 

wrfivia (sizustiT aranakleb 3%-sa). ufro zemoT a-s 
Semcireba simaRlesTan eqsponencialuri xdeba. 
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 gaWuWyianebul raionebSi (Tbilisi, Telavi) a-s mniS-
vnelobebi gasaSualoebis xsenebuli periodisaTvis aRe-
mateba mis fonur mniSvnelobebs Sesabamisad 42 da 36%-

iT. amrigad, imis gaTvaliswinebiT, rom a-s vertikaluri 
ganawilebis saxe saqarTvelos naklebad gaWuWyianebuli 
raionebisaTvis (nax. 3.1) mudmivia, am teritoriebisaTvis, 

walkaSi a-s cvlilebis mixedviT, SesaZlebelia at-
mosferuli aerozolebis optikuri simkvrivis sivrcul-
droiTi ganawilebis ageba. gaWuWyianebis lokaluri wy-

aroebis mqone teritoriebisaTvis (Tbilisi, Telavi) a-s 
sivrcul-droiTi ganawilebis dadgena SesaZlebelia am 
Tavis dasawyisSi SemoTavazebuli amocanis gadaWris ori 
midgomidan meore gziT.  
 3.3 aerozolebis optikuri simkvrivis kavSiri tmosfer-
ul parametrebTan da misi gamoyenebis SesaZlebloba at-
mos feros gaWuWyianebis teritoriuli interpolirebis 
dros 
 rogorc zemoT iyo aRniSnuli, atmosferuli aero-
zolebis optikur simkvrives gaaCnia korelaciuri kav-
Siri mraval meteorologiur elementTan (cxrili 3.4). 
cxrili 3.4.atmosferuli aerozolebis optikuri sim-
kvrivis korelaciuri kavSiri atmosferul parametrebTan 

(saSualo wliuri monacemebiT 1954-1990w.) 
    sadg. Tbilisi Telavi walka anaseuli soxumi 
parametri      

T -0.04 0.051 -0.21 -0.16 -0.14 
E 0.063 0.41 -0.15 0.21 0.38 
F -0.35 0.24 0.005 0.48 0.53 
Si -0.24 -0.62 -0.29 -0.43 -0.19 
G0 -0.31 -0.23 0.33 0.39 0.32 
Gn 0.60 -0.42 -0.46 0.28 -0.40 
N -0.09 -0.08 0.19 -0.17 0.04 
V -0.69 -0.77 -0.38 -0.82 0.13 

T-miwispira haeris temperaturaa;   
E-wylis orTqlis drekadobaa; 
F-haeris fardobiTi tenianobaa;    
S1-mzis naTebis xangrZlivobaa; 
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G0-saerTo moRrublulobaa;   

Gn-qveda iarusis moRrublulobaa;              

N-naleqebia da V-qaris siCqarea.  
 

 niSnis stabilurobis  mixedviT korelacia a-s aqvs 
mxolod mzis naTebis xangrZlivobasTan. yvela danarCen 

meteorologiur parametrTan a-s korelacia niSnis mi-
xedviT aracalsaxaa, Tumca mTeli rigi SemTxvevebisTvis 
korelaciis koeficientebis absoluturi mniSvnelobebi 

sakmarisad maRalia. aqedan gamomdinare, a-s mniSvneloba-
Ta gansazRvra am meteorologiuri parametrebiT mizan-
Sewonilia mxolod dakvirvebis konkretuli punqtisTvis 
da masTan axlo mdebare teritoriisTvis. korelaciis 

koeficientebis maRali mniSvnelobebi a-sa da qaris 
siCqares Soris (soxumis garda) miuxedavad zemoTTqmu-
lisa, mainc iZleva saSualebas atmosferuli aerozo-
lebis optikuri simkvrivis sivrculi ganawilebis agebisa 
pirvel miaxloebaSi im raionebisaTvisac, sadac aqti-
nometruli dakvirvebebi ar tardeboda. msgavsi samuSao 
pirvelad saqarTveloSi Catarebulia [14]-Si.  

 rac Seexeba a-s sivrcul-droiT ganawilebas saqar-
Tvelos mTeli teritoriisaTvis, am SemTxvevaSi amis ga-

keTeba   a-sa da meteoparametrebs Soris korelaciis ka-
vSirebis gamoyenebiT SeuZlebelia. sailustraciod 
cxrilSi 3.5 moyvanilia korelaciuri kavSirebi zogierT 
meteosadgursa da aqtinometriul sadgurebs Soris, 
qaris siCqaris saSualo wliuri mniSvnelobebis 
mixedviT. 
cxrili 3.5.korelaciuri kavSirebi saqarTvelos zogierT 
meteosad gursa da aqtinometriul sadgurebs Soris 
qaris siCqaris saSualo wliuri mniSvnelobebis  

mixedviT 1954-1990ww. 
korelaciis koeficientebi sadgurebs Soris 

Tbilisi- 
Telavi 

Tbilisi- 
kojori 

Tbilisi- 
muxrani 

Tbilisi- 
cxinvali 

0.68 0.71 0.75 0.74 
Telavi 
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0.03 0.71 0.65 0.60 
walka 

-0.40 0.44 0.46 0.31 
anaseuli 

0.61 0.65 0.44 -0.11 

   
  rogorc am cxrilidan Cans, umetes SemTxvevaSi kore-
laciis koeficientebis mniSvnelobebi sakmaod maRalia 
da kavSirebi dadebiTia. Tumca, erTi da igive raionis 
farglebSi gvxvdeba gamonaklisebic. magaliTad, Telavsa 
da axmetas Soris korelacia qaris mixedviT araniSnadia, 
walkasa da abasTumans Soris ukukavSirSia, anaseulsa da 
quTaiss Soris araniSnadi korelaciaa – es faqtebi 
adasturebs zemoTTqmuls. 

mzis naTebis xangrZlivobis gamoyenebac a-s  saqar-
Tvelos teritoriaze mxolod reJimuli ganawilebis da-
sadgenadaa SesaZlebeli, radganac korelaciis koeficie-

ntebis mniSvnelobebi a-sa da Si–s Soris ar aris maRali. 
cxrilSi 3.6 warmodgenilia atmosferuli aero-

zolebis optikuri simkvrivis cxrilSi 8 atmosferul 
parametrTan (miwispiruli haeris temperatura, wylis 
orTqlis drekadoba, fardobiTi tenianoba, mzis naTebis 
xangrZlivoba, saerTo da qveda iarusis moRrubluloba, 
naleqebi da qaris siCqare) kavSiris mravaljerad re-
gresiis gantolebis koeficientebi.                   
cxrili 3.6.atmosferuli aerozolebis optikuri simk-
vrivis atmosferul  parametrTan kavSiris mravaljeradi 

regresiis gantolebis koeficientebi 

para- 
metri 

s a d g u r e b i 

Tbilisi Telavi walka anaseuli soxumi 

T(x1) -0.04105 -0.00638 0.0076591 -0.017676 0.0397463 

E(x2) 0.0961584 0.0341313 -0.033462 0.0302045 -0.062064 

F(x3) -0.013318 -0.003558 0.0035482 -0.00324 0.0094816 

Si(x4) -0.000011 -0.000106 0.0000271 -0.000041 -0.00004 

G0(x5) -0.039327 -0.029817 0.0321549 -0.010516 -0.002965 

Gn(x6) 0.0406809 0.0100642 -0.038432 -0.007075 -0.029203 
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N(x7) -0.000054 -0.00003 0.0000469 -0.000004 0.0000159 

V(x8) -0.00018 -0.031677 -0.006742 -0.025849 -0.002754 

C 0.6165745 0.5100223 -0.094004 0.4112393 -0.194681 

       



8

1i

iia Cxa                        (3.2)  

a-s gamoTvlili da gazomili mniSvnelobebis 
Sedarebisas aRmoCnda, rom formuliT gamoTvlili mniS-
vnelobebis sizustem Seadgina: TbilisisaTvis 75%, 
TelavisaTvis 73%, anaseulisaTvis 67%, walkisaTvis 56%, 
soxumisaTvis 47%.  

 amgvarad, a-s mniSvnelobaTa dadgenis sizuste mete-
oparametrebis mniSvnelobebiT arc Tu ise maRalia. mi-
uxedavad amisa, mravaljeradi regresiis (3.2) gantolebis 
gamoyeneba SesaZlebelia calkeuli meteoparametrebis 

variaciebis gavlenis Sesafaseblad a-s cvlilebebze, 
sxva parametrebis fiqsirebuli mniSvnelobebis dros.  
    3.4 saqarTvelos teritoriaze aerozolebis    

 optikuri simkvrivis ganawilebis rukebi 
 nax. 3.2—3.8 warmodgenilia saqarTvelos terito-

riaze a-s ganawilebis rukebi xuTwliani periodebis 
mixedviT 1956-1990 wlebSi. Svidi xuTwliani aerozoluri 
optikuri simkvrivis cvlilebebis gradaciebis skala 
moyvanilia yvela Sesabamisad naxazebze. am naxazebidan 
kargad Cans saqarTvelos teritoriaze aerozoluri 
gaWuWyianebis dinamika drois xsenebuli mo-

nakveTebisaTvis. mag., 1986-1990 wlebis periodSi a-s 
cvlilebis diapazonia 0.060-0.160, maSin roca 1976-1980 

wlebSi igi Seadgenda 0.050-0.150 xolo 1966-1970 wlebSi a-
s cvlilebis diapazoni iyo 0.040-0.110 [15]. yvelaze sufTa 
atmosfero saqarTveloSi iyo 1956-1960 ww. da Sesabamisad 

a icvleboda 0.030-dan 0.080-mde.    
yovelive zemoTTqmulidan Semdegi daskvnebis 

gakeTeba SeiZleba 

dadgenilia korelaciuri kavSirebi a-s da qaris 
siCqaresa da mzis naTebis xangrZlivobas Soris. 
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naCvenebia, rom a-s meteoparametrebTan kavSirebis 
gamoyeneba SesaZlebelia mxolod aerozolebis opti-
kuri simkvrivis teritoriuli ganawilebis reJimuli 
rukebis Sesaqmnelad pirvel miaxloebaSi. 

miRebulia atmosferuli aerozolebis optikuri si-
mkvrivis vertikaluri ganawilebis profili saqarTve-
los teritoriaze. 

SemoTavazebulia atmosferuli aerozolebis opti-
kuri simkvrivis sivrcul-droiTi ganawilebis dadgenis 

meTodi   a-s vertikaluri ganawilebis profilisa da 
sakvanZo wertilebSi mniSvnelobebis gamoyenebiT. 

Sedgenilia a-s ganawilebis rukebi saqarTvelos 
teritoriisaTvis: 1956-1960, 1961-1965, 1966-1970, 1971-1975, 
1976-1980, 1981-1985, da 1986-1990 wlebi. 
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Tavi 4. 

ozonis vertikaluri ganawileba atmosfe- 

   roSi, misi teritoriuli da droiTi variaciebi 

 
 atmosferuli procesebis kvlevisas didi mniSvne-
loba aqvs ozonis vertikaluri ganawilebis variaciebis 
kanonzomierebis codnas, mas SeuZlia mogvces uxvi in-
formacia atmosferoSi mimdinare fotoqimiur, Termul 
da dinamikur procesebze. 
 stratosferos da mezosferos temperatura didadaa 
damokidebuli ozonis vertikalur ganawilebaze. ozoni 
sruliad akavebs da ar uSvebs dedamiwis zedapiramde 
mzis radiacias 290 nm-ze naklebi talRis sigrZiT. mzis 
mier gamosxivebuli biologiurad aqtiuri radiacia, 
talRis sigrZis ubanSi 290-330 nm, ifiltreba ozoniT. 
ozoni, aseve STanTqavs radiacias speqtris infrawiTeli 
ubnis, 9,6 mkm zolSi. es ubani axlosaa dedamiwis mier ga-
mosxivebuli radiaciis maqsimumTan. amrigad STanTqmis 
Sedegad dedamiwis mier gamosxivebuli radiaciis daax-
loebiT 20% Sekavdeba ozoniT, ris Sedegadac matulobs 
haeris temperatura atmosferoSi [1]. stratosferos qveda 
nawilSi ozons gaaCnia konservatiuli Tviseba da is 
SeiZleba gamoyenebul iqnes haeris nakadebis diagnosti-
kisaTvis. 

ozonis vertikaluri ganawilebis gazomvebisaT-
vis iyeneben miwispira, balonur, raketul da Tanam-
gzavrul meTodebs [1-3]. miwispira meTodi “Sebrune-
bis efeqtis” gamoyenebiT yvela meTodze iafia. am 
meTodis arsebiTi naklia misi dabali sizuste. amJa-
mad balonuri meTodi warmoadgens erTaderTs, 
romlis saSualebiTadac SeiZleba miRebuli iqnas 
masiuri raodenobiT monacemebi ozonis vertikalur 
ganawilebaze troposferosa da stratosferos qveda 
nawilSi dRe-Ramis nebismier dros maSin, rodesac 
“Sebrunebis efeqtis” gamoyenebiT misi gazomvebi Se-
saZlebelia mxolod uRrublo cis dros, dilas da 
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saRamos. balonuri meTodiT zondirebis simaRle 
SemosazRvrulia daaxloebiT 30km-iT. raketuli me-
TodiT ozonzondirebis simaRle arsebiTad didia 
(80 km-mde), magram meTodis siZvire ar iZleva saSu-
alebas misi meSveobiT miRebul iqnas ozonis verti-
kaluri ganawilebis monacemebis didi masivi. amJamad 
moqmedebs ozonis vertikaluri ganawilebis ga-
zomvis Tanamgzavruli meTodic. misi ZiriTadi upi-
ratesobaa – miRebuli informaciis globaluroba. 
magram jer-jerobiT es meTodi ver iZleva ozonis 
koncentraciis informacias              25-30 km-is 
qvemoT, e.i. im ubanSi, sadac ozonis ZiriTadi masaa 
moTavsebuli. yvela meTodebi garkveuli xarisxiT 
avseben erTmaneTs, amitom yvela isini amjerad 
gamoiyeneba. 

Tanamedrove warmodgeniT [4] ozonis vertikaluri 
ganawilebisaTvis damaxasiaTebelia: mcire Semcveloba 
troposferoSi – ozonis saerTo raodenobis 8-10%, misi 
parcialuri wnevis (P3) mkveTri zrda ozonopauzidan mis 
maqsimalur mniSvnelobamde (P3max.), romelic saSualod 
mdebareobs 20-22 km-ze zRvis donidan; P3-is Semdgomi 
Semcireba 80-100 km simaRlemde eqsponencialuri kanoniT 
mimdinareobs. 

ozonis vertikalur ganawilebaze moqmedeben: foto-
qimiuri da ozonis gadatanis procesebi, ganedi, sezoni, 
geografiuli pirobebi da meteorologiuri procesebi. 

arCeven ozonis vertikaluri ganawilebis sam tips: 
tropikuls, zomiers da polaruls [4]. tropikuli ti-
pisTvis ozonis ZiriTadi masa daikvirveba SedarebiT did 
simaRleze. kerZod, ozonis maqsimaluri parcialuri wne-
va (P3max.)–130-160 nb. imyofeba 24-27 km simaRleze. gana-
wilebis am tipis ZiriTadi fena erTgvarovania da 
TiTqmis ar gaaCnia Txeli struqtura. ozonis saerTo 
raodenoba misTvis Seadgens  0.26-0.27 atmosm-s, romelic 
umniSvnelod icvleba sezonis mixedviT. 
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ozonis vertikaluri ganawilebis tropikuli tipi 

ufro xSirad gvxvdeba 30-mde ganedebisaTvis da yovelT-
vis daikvirveba maRali tropopauzis dros. am tipisaTvis 
ozonis maqsimaluri Semcveloba aRwevs 190 nb-mde, 
zogjer metsac da imyofeba 19-21 km simaRleze. es tipi 
saSualod Seicavs    0.34 atmosm-s ozonis saerTo ra-
odenobas. is upiratesad daikvirveba normalur zolSi 

35 ganedis CrdiloeTiT da samxreTiT. misTvis damaxasi-
aTebelia dabla mdebare polaruli tropopauza. 

ozonis vertikaluri ganawilebis polarul tips 
gaaCnia dabal doneze mdebare ozonis ZiriTadi fena. 
misTvis ozonis koncentraciis maqsimumis simaRle moTav-
sebulia 13-18 km simaRlis intervalSi da P3max aRwevs 
200 nb-mde. es fena SedarebiT sqelia da ZiriTadad Sei-
cavs bevr Txel ozonis sxvadasxva koncentraciis fenebs, 
romlebic dakavSirebulni arian temperaturis stratifi-
kaciasTan. am tipisaTvis, saSualod, damaxasiaTebelia 
0.40 atmossm-ze meti, xolo calkeul SemTxvevebSi 0.60 

atmsm-mde ozonis saerTo raodenoba. es tipi, ZiriTadad 
daikvirveba polarul ganedebSi. 

uSualod troposferoSi, ozonis vertikaluri gana-
wilebis aseve sam tips ganixilaven: normalurs, izo-
piknurs da inversiul profilebs [5]. avtorebma uCvenes, 
rom troposferoSi ozonis ganxiluli 326 profilidan 
43% SemTxvevaSi daikvirveboda ozonis koncentraciis 
Semcireba simaRlis mixedviT (normaluri profili), 37% 
SemTxvevaSi ozonis koncentracia simaRlis mixedviT 
icvleboda umniSvnelod (izopiknuri profili) da 20% 
SemTxvevaSi daikvirveboda ozonis koncentraciis zrda 
simaRlis mixedviT. troposferos mTel fenaSi (in-
versiuli profili). normaluri da izopiknuri ozonis 
profilebis formireba xdeba Sidatroposferuli pro-
cesebis (qimiuri, fotoqimiuri, dinamikuri) aqtiuri gamo-
vlinebisas. ozonis inversiuli profili warmoiqmneba 
haeris masebis stratosferuli SemoWrisas, romelic mim-
dinareobs kargad gamosaxul Wavluri nakadebis 
ciklonur periferiebSi. ozonis vertikaluri ganawile-
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bis inversiuli tipis formirebaze arsebiT gavlenas 
axdens, aseve, Wavluri nakadis simaRle [6]. 

 
4.1. ozonis vertikaluri ganawileba saqarTveloSi 

saqarTveloSi ozonis vertikaluri ganawilebis ga-
zomvebi Catarda miwispira (optikuri) meTodiT “Sebrune-
bis efeqtis” gamoyenebiT sofel ruispirSi (Telavis r-
ni) m. nodias saxelobis geofizikis institutis (saqar-
Tvelos mecnierebaTa akademia) mier da abasTumanSi, 
abasTumnis astrofizikuri observatoriis mier 1973-1983 
wlebSi. gazomvebi eleqtro-qimiuri ozonozondebiT 
(OSM-2 da OSE-2 - tipis germanuli ozonozondebiT) aseve 
Catarebuli iqna m. nodias saxelobis geofizikis insti-
tutis mier ruispirsa da soxumSi 1979, 1983, 1984 wlebSi. 

OSM-2 da OSE-2 – tipis eleqtro-qimiuri ozonozon-
debiT zafxulis sezonze, Catarebulma gazomvebma ruis-
pirsa da soxumSi gviCvena, rom saqarTveloSi ZiriTadad 
daikvirveba ozonis vertikaluri ganawilebis tropikuli 
da zomieri tipebi. ozonis vertikaluri ganawilebis 
tropikuli tipebi dakvirvebuli iqna Semdeg dReebSi: 
21.09.1979w.; 29.06.1984w.; 17.07.1984w.; 20.09.1984w.; da 27.09.1984w. 
zomieri tipebi ki  21.09.1983w.; 14.10.1983w.; 19.05.1984w.; 
03.08.1984w.; 17.05.1984w.; 11.06.1984w.; da 23.09.1984w. 

saqarTveloSi dakvirvebuli ozonis vertikaluri 
ganawilebis tropikuli da zomieri tipebis samagaliTo 
profilebi mocemulia nax. 4.1-ze. am naxazidan Cans, rom 
ozonis vertikaluri ganawilebis tropikul tips (mrudi 
2), dakvirvebuli soxumSi 1984 wlis 27 seqtembers, axasi-
aTebs koncentraciis umniSvnelo cvalebadoba sxvadasxva 
doneze. es dRe xasiaTdeba Semdegi atmosferuli piro-
bebiT: dasavleT saqarTveloze iyo maRali wnevis bari-
uli veli. 700 da 500 mb simaRlis anticikloni, xolo 300 
mb doneze – simaRlis Txemi. yvela doneze daikvirveboda 
susti qari samxreT-dasavleTis mimarTulebis, siCqariT 
10m/wm-mde. temperaturis profils ki hqonda Semdegi saxe: 
fenaSi - 0.12-0.35 km – inversia, zeda fenaSi - 0.5-1.0 km izo-
Termia, Semdeg 13 km simaRlemde temperatura mcirdeboda 
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gradientiT 10C km-1. 13 km-dan temperaturis gradienti 
mkveTrad ecemoda nulamde. fenaSi    13-15 km temperatura 

praqtikulad ucvleli iyo da Seadgenda -60C-s. zemoT 

temperatura ecemoda da 18 km doneze Seadgenda -64C. 

Semdeg izrdeboda da 23 km-ze Seadgenda -55C. fenaSi 23-29 

km temperatura icvleboda sazRvrebSi  -56- -48C, matu-
lobda ra simaRlis mixedviT. fardobiTi sinotive mTel 
simaRleze icvleboda 68-dan 14%-mde, maSasadame soxumis 
zemoT atmosfero iyo mdgradi (SeuSfoTebeli).  

ozonis vertikaluri ganawilebis zomieri tipis 
dros (nax. 4.1 mrudi 1), romelic dakvirvebuli iqna 
ruispiris zemoT 1983wlis 21 seqtembers, ozonis kon-
centracia simaRlis mixedviT umniSvnelod cvalebadob-
da 11 km donemde. 11-14 km-ian fenaSi daikvirveboda ozonis 
koncentraciis mkveTri zrda 400 mkg.m-3-mde, gradientiT 

100 mkg.m-3km-1. 14 km-is zemoT aRiniSneboda ozonis kon-
centraciis mkveTri rxeva ori maqsimumiT 16 da 26 km do-
neebze. ozonis koncentraciis rxevis amplitudam 14 km-s 
zeviT miaRwia 320 mkg.m-3-s, maSin roca ozonis verti-
kaluri ganawilebis tropikuli tipis dros imave doneze 
amplituda Seadgenda mniSvnelovnad naklebs–260 mkg.m-3-s. 
atmosferuli mdgomareoba 21 seqtembers aRmosavleT 
saqarTveloSi iyo Semdegi: daikvirveboda maRali wnevis 
are, dakvirvebis punqts samxreTidan uaxlovdeboda Tbi-
li “fronti”, romelic ruispiridan imyofeboda 300 km-ze. 
simaRlis standartul doneebze 850-200 mb ganlagebuli 
iyo simaRlis Rari, 100 mb doneze ki - Txemis marjvena 
nawili. qaris siCqare 200 mb doneze Seadgenda 35 mw-1. 
dakvirvebis punqti imyofeboda Wavluri nakadis marcxena 
nawilis qvemoT. ruispiridan Wavluri nakadis RerZi imy-
ofeboda 200-300 km-ze. is mimarTuli iyo dasavleTidan 
aRmosavleTisaken, qaris siCqare RerZze Seadgenda 40 m.w-1. 

am dRes aerologiuri monacemebiT 12 km-is zemoT 
daikvirveboda temperaturis gradientis Semcireba, 
romelsac Seesabameboda ozonis Semcvelobis mkveTri 
zrda. qaris siCqare iyo didi da matulobda simaRlis 
mixedviT: 17 m.w-1. 7 km simaRleze da    61 m.w-1 13 km doneze. 
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qaris mimarTuleba ZiriTadad iyo dasavleTis. maSasada-
me, 1983 wlis 21 seqtembers dakvirvebis punqtis zemoT 
atmosferoSi iyo Zlieri SeSfoTeba, romelmac ganapiro-
ba ozonis vertikaluri ganawilebis naCvenebi struqtura. 
unda aRvniSnoT is faqti, rom ozonis koncentraciis 
analogiur gazrdas 12 km simaRleze, am simaRleze 
dasavleTis mimarTulebis qaris siCqaris swrafad gazr-
disas, daakvirdnen sxva avtorebic indoeTSi [7]. 
 

 
 
nax. 4.2-ze moyvanilia ozonis saSualo vertikaluri 

profili troposferoSi, miRebuli 8 profilis gasaSua-
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loebiT anticiklonuri bariuli velis pirobebSi. ozo-
nis vertikaluri ganawilebis es mrudi warmoadgens 
ozonis vertikaluri ganawilebis tropikuli tipis tro-
posferul nawils. 

 
 

 
rogorc zemoT iyo naTqvami, saqarTveloSi wlis 

Tbil sezonSi (aprili-oqtomberi) ruispirSi da abas-
TumanSi Catarda ozonis vertikaluri ganawilebis zon-
direba miwispira (optikuri) meTodiT “Sebrunebis 
efeqtis” gamoyenebiT. ruispirSi ozonis vertikaluri 
ganawilebis gazomvebi Catarda 112-jer (aqedan diliT 32-



103 

 

jer, xolo saRamos 75-jer), xolo abasTumanSi 35-jer 
(diliT 12-jer, saRamos 23-jer). 

gamoviyeneT ra saqarTvelos teritoriaze 147 Ca-
tarebuli ozonis vertikaluri ganawilebis eqsperi-
mentuli monacemebi, SevecadeT dagvedgina ozonis verti-
kaluri ganawilebis struqtura saqarTveloSi. monaceme-
bi davyaviT oTx jgufad teritoriuli niSnis (abasTuma-
ni, ruispiri) da mzis sxivuri energiis zemoqmedebis xan-
grZlivobis mixedviT (dila-saRamo). simaRleebis 
mixedviT ganvsazRvreT ozonis saSualo raodenoba da 
Sesabamisi saSualo kvadratuli gadaxrebi. yoveli 
jgufisaTvis agebulia vertikaluri ganawilebis or-ori 
mrudi (wyvetili), romelTa Soris horizontaluri man-
Zilebi gansazRvraven saSualo kvadratul gadaxras 
mocemul simaRleze [8].  

Tu ozonis Semcvelobas atmosferoSi aRvniSnavT 

O3–iT, romelic gansazRvravs ozonis molekulebis ra-
odenobas atmosferos m3 moculobaSi, xolo simaRles 
zRvis donidan Z-iT (km), maSin naxazebze datanili verti-
kaluri ganawilebani analizurad SeiZleba warmovadgi-
noT formuliT:  

       @@  2ZZB
30 eA                          (4.1) 

sadac AAda B empiriuli koeficientebia, xolo Z0-simaR-
le, romelzedac ozonis Semcveloba maqsimalur mniS-
vnelobas aRwevs. A, B da Z0, calkeuli dajgufebebisaTvis 
ganvsazRvreT umcires kvadratTa meTodiT. rogorc 
naxazidan Cans atmosferos im SreSi, sadac moTavsebulia 
ozonis ZiriTadi masa (10-30 km) formula 4.1 kargad 
asaxavs ozonis vertikalur ganawilebas [20]. 
 miRebuli Sedegebi erTxel kidev adasturebs ozo-
nis vertikaluri ganawilebis damaxasiaTebel Tavi-
seburebebs: mcire Semcvelobas troposferoSi (ozonis 
saerTo raodenobis mxolod 8-10%-mde), misi parcialuri 
wnevis mkveTr zrdas ozonopauzidan maqsimalur mniS-
vnelobamde, romelic saSualod mdebareobs 24-27 km-ze 



104 

 

zRvis donidan da mis Semdgom eqsponencialur Sem-
cirebas 80km-mde. 
 Sedarebuli iqna ozonis vertikaluri ganawilebis 
gasaSualoebuli dilis da saRamos profilebi. dadgin-
da, rom ruispirisaTvis ozonis koncentracia ozonis 
maqsimumidan qveda fenebSi diliT aRemateba ozonis sa-
Ramos koncentracias, xolo abasTumnisaTvis ki piriqiT 
– saRamos ozonis koncentracia aRniSnul fenebSi dili-
sas sWarbobs. rac Seexeba ozonis koncentracias ozonis 
maqsimumidan zeda fenebSi, iq ozonis koncentraciebi 
orive punqtisaTvis diliT da saRamos TiTqmis erTnai-
ria. qveda fenebSi, ruispirSi, ozonis koncentraciis ga-
zrda diliT gamowveuli unda iyos troposferos mkveT-
ri gaWuWyianebiT, romelsac uwyobda xels Rrublebze 
aqtiuri zemoqmedebis procesi. 
 ozonis vertikaluri ganawilebis mrudebze ozonis 
koncentraciis maqsimaluri mniSvnelobebis simaRleebi 
ruispirisaTvis ufro maRlaa vidre abasTumnisTvis. 
 ruispirSi “Sebrunebis efeqtiT” Catarebulma ga-
zomvis masalebis analizma gviCvena, rom ozonis 
Semcveloba troposferosa da stratosferoSi icvleba 
Tveebis mixedviT. ivnis-agvistos sezonisTvis ozonis fe-
nis maqsimumi modis 22-24 km-ze, xolo seqtember-
oqtombris sezonisTvis ki 24-27 km-ze [20]. 
 atmosferos calkeul fenebSi ozonis saerTo ra-
odenobis saSualo Tviuri mniSvnelobis wili naCveneb 
TveebSi icvleboda Semdegnairad: 0-20 km fenaSi ivnisSi, 
agvistosa da seqtemberSi – 26%, ivlissa da oqtomberSi 
– 66-68%; 30-50 km fenaSi ozonis Semcveloba saSualoTvi-
uri mniSvnelobidan icvleboda 11-14%-iT yvela Tvee-
bisaTvis. 
 maSasadame, miuxedavad mcire periodisa, mainc 
daikvirveboda SesamCnevi cvalebadoba ozonis Semcvelo-
bis fenebs Soris gadanawilebaSi. dadgenilia, rom ozo-
nis Semcvelobis cvalebadoba minimaluria 22-24 km-ian 

fenaSi (C 20%). 34-40 km fenaSi C Seadgens 90%. maSasa-
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dame ozonis Semcvelobis SedarebiT mdgradi fena atmos-
feroSi daikvirveba 20-sa da    30 km-s Soris [20].  

 
4.2 zogierTi atmosferuli procesebis gavlena ozonis-

vertikalur ganawilebaze 
 ozonis vertikaluri ganawilebis cvalebadobaze 
gavlenas axdens sxvadasxva tipis haeris masebi, atmos-
feroSi haeris vertikaluri moZraobis xasiaTi, atmos-
feros turbulentoba, elWeqis procesebi da sxv. 
 cnobilia mcire ricxvi Sromebisa, romlebic exebian 
atmosferoSi mimdinare procesebis gavlenas ozonis ver-
tikalur ganawilebaze [8-16]. 
 atmosferoSi haeris vertikaluri moZraobebi arse-
biT gavlenas axdenen ozonis vertikaluri ganawilebize 
simaRlis bariul velebTan damokidebulebiT. ciklonSi 
haeris daRmavali nakadebis arseboba da anticiklonSi – 
aRmavalis, iwveven ozonis dagrovebas ciklonSi da misi 
koncentraciis Semcirebas anticiklonSi [8, 9]. 
 saqarTveloSi Catarebuli ozonozondirebis (“Seb-
runebis efeqtiT” da eleqtro-qimiuri ozonozondebiT) 
monacemebiTac gamovlinda sxvadasxva aerosinoptikuri 
situaciebis zegavlena ozonis vertikalur ganawilebaze 
[10]. civi haeris “frontebis” gavlis win da gavlisas a-
RiniSneba ozonis Semcvelobis mkveTri cvalebadoba at-
mosferoSi. aRniSnuli procesis dros daikvirveba ozo-
nis fenis mTavari maqsimumis simaRlis Semcireba da 
ozonis koncentraciis gazrda am fenaSi. tropikuli war-
moSobis haeris masebis gavlisas SeimCneva Sebrunebuli 
suraTi. 
 ozonis vertikaluri ganawilebis gazomvebi “Sebru-
nebis efeqtis” gamoyenebiT, rogorc zemoT iyo naTqvami, 
SesaZlebelia mxolod mziani amindis dros dilas da 
saRamos. amitom gazomvis monacemebi zedized ramodenime 
dRiT iSviaTia. ruispirSi Catarebuli gazomvebis mTeli 
periodis ganmavlobaSi zedized gazomvis pirobebi mxo-
lod orjer iyo – 1978 wlis 06-10 ivliss da 1982 wlis 
09-20 ivliss (bolo intervalSi dakvirveba ar iyo 16 da 
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17 ivliss). cxrilebSi 4.1 da 4.2 warmodgenilia ozonis 
koncentraciis droiTi cvlileba atmosferoSi, zemoT 
moyvanili droiTi intervalebis fenebisaTvis, romlebic 
ganlagebulni arian Semdeg simaRleebs Soris: 0.56-10, 10-
13, 13-16, 16-18, 18-20, 20-22, 22-24, 24-27, 27-30, 30-34, 34-40, da 
40-50 km. rogorc cxrilebidan Cans, ZiriTadad ozonis 
koncentraciis droiTi svla fenebisaTvis 0.56-10, 10-13, 13-
16, 18-20, 30-34, 34-40 da 40-50 km warmoadgens sinfazurs da 
imyofeba sawinaaRmdego fazaSi ozonis koncentraciis 
svlisa Semdeg fenebSi 20-22 km, 22-24 km, 24-27 km da 27-30 
km. 
cxrili 4.1.atmosferos SeSfoTebis gavlena ozonis ver-
tikalur ganawilebaze 1978wlis 6-10 ivliss ruispirSi  
(fenebSi ozonis koncentracia gamosaxulia mol.sm-31010 
erTeulSi) 

  ricxvi, dila(d), 
saRamo(s). 

6s. 7s. 8s. 9d. 9s. 10s. 

at
mo

s
f
er

o
s
 f

en
a 
km
-S
i 

0.6-10 1 2 5 8 0 2 
10-13 0.5 1.5 6.5 8.5 0 2 
13-16 0.7 4.3 10.3 12.3 1 7.3 
16-18 2 5.2 11 12 3.2 9.2 
18-20 8.2 13.2 16.8 17.2 11.2 16.8 
20-22 23.8 20.8 23.2 21.8 24.8 25 
22-24 35 26 26.8 24.2 35.5 30 
24-27 52.7 44.7 46.7 38.7 58 50.7 
27-30 58.5 67 76.5 63 74.5 77.5 
30-34 80 103 131 118 104 130 
34-40 21.7 19.3 26.3 30.3 24.7 26 
40-50 2.6 1.2 1.6 3.2 2.1 1.7 

     
maSasadame, ozonis koncentaciis droiTi svla fenaSi 20-
27 km imyofeba ozonis koncentraciis svlis sawina-
aRmdego fazaSi am fenis qveda da zeda fenebTan Sedare-
biT. 
 ozonis vertikaluri ganawilebis aRniSnuli profi-
lebis variaciebis sqematuri axsnisaTvis ganxiluli iqna 
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aRniSnul dReebSi aRmosavleT saqarTvelos aerosinop-
tikuri situaciebi.  
 1978 wlis 6 ivliss aRmosavleT saqarTveloSi 
daikvirveboda anticiklonuri bariuli veli. yvela 
standartul bariul doneebze Txemis marcxena nawili 
mimarTuli iyo samxreTidan CrdiloeTisaken. qaris mimar-
Tuleba yvela simaRleebze iyo Crdilo-dasavleTis. 
qaris siCqare izrdeboda simaRlis mixedviT da maqsi-
alur mniSvnelobas 35 m.w-1 aRwevda 200 mb-is doneze. dak-
virvebis punqti (ruispiri) imyofeboda Wavluri nakadis 
zonaSi da dacilebuli iyo misi RerZidan 50-70 km-iT. 
Wavluri nakadiN. mimarTuli iyo dasavleTidan aR-
mosavleTisaken. qaris siCqare Wavluri nakadis RerZze 
Seadgenda 45 m.w-1. aseT pirobebSi dakvirvebis punqtis 
zemoT aRiniSneba haeris aRmavali nakadebi [10], romlebic 
amcireben ozonis Semcvelobas ozonis maqsimumis zonis 
qveda fenebSi [16].  fenaSi  20-27 km  ki ozonis Semcve-
loba izrdeba qveda fenebidan misi gadmotanis gamo. 
 7 ivliss aRmosavleT saqarTvelos zemoT daikvir-
veboda maRali wnevis are. izobarul zedapirebze ki – 
simaRlis Raris marcxena nawili. dakvirvebis punqti 
imyofeboda Wavluri nakadis marcxena mxares, misi Rer-
Zidan 100-150 km-iT daSorebiT. Wavluri nakadis RerZze 
qaris siCqare Seadgenda 35 m.w-1-s. aseTi situaciis dros 
dakvirvebis punqtis zemoT aRiniSneboda haeris daRmava-
li nakadebi. Sesabamisad 16-20 km-ian fenaSi ozonis kon-
centracia izrdeboda, xolo fenaSi 20-27 km – 
mcirdeboda.ozonis Semcveloba izrdeba qveda fenebidan 
misi gadmotanis gamo. 
cxrili 4.2.atmosferos SeSfoTebis gavlena ozonis 
vertikalur ganawilebaze 1978wlis 6-10 ivliss ruispir-
Si  (fenebSi ozonis koncentracia gamosaxulia mol.sm-
31010 erTeulSi) 
ricxvi, 
dila(d), 
saRamo     
  (s). 

9d. 9s. 10d. 11d. 11s. 12d. 12s. 13s. 14d. 15s. 18s. 19s. 20s. 

a t m o s f e r o s
 

f e n a k m - S i 

0.6-
10 

2.5 3.0 6.0 1.0 2.0 2.5 0.5 1.5 1.0 0.5 1.0 0.5 10 
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10-
13 

6.0 6.5 13.5 6.0 12.0 11.5 1.5 8.5 8.0 4.0 7.5 2.5 24.5 

13-
16 

16.0 17.3 12.7 10.7 17.3 18.7 5.0 13.7 14.0 10.7 14.7 10.3 21.7 

16-
18 

16.2 17.5 10.8 13.8 16.5 16.8 8.2 13.8 14.5 13.2 16.5 13.0 17.5 

18-
20 

6.5 25.8 16.0 22.8 24.2 24.0 16.8 21.2 22.2 22.2 26.5 19.0 23.5 

20-
22 

30.8 31.5 21.2 29.8 30.8 30.8 29.5 26.2 29.5 31.0 35.2 28.5 28.2 

22-
24 

33.5 34.5 25.8 33.5 33.8 32.0 31.2 32.0 33.2 35.0 40.0 34.5 31.5 

24-
27 

52.3 53.0 49.3 50.7 53.0 50.7 55.0 54.7 55.0 55.7 67.0 59.3 54.0 

27-
30 

80.0 78.5 88.5 75.0 83.0 80.0 83.0 89.0 88.0 84.0 108.0 96.5 91.5 

30-
34 

137.0 128.0 147.0 126.0 149.0 142.0 134.0 161.0 158.0 140.0 204.0 163.0 167.0 

34-
40 

30.0 26.7 22.0 27.3 35.0 32.7 26.7 36.7 35.3 30.0 54.3 25.7 35.3 

40-
50 

1.9 1.9 0.9 1.8 2.9 2.9 1.9 3.0 3.0 1.9 5.7 1.8 3.0 

 
 8 ivliss ruispiris zemoT bariuli velis xasiaTi 
iseTive iyo, rogorc 7 ivliss. Wavluri nakadis RerZi 
dakvirvebis punqts daSorda 150-200 km-iT, xolo RerZze 
qaris siCqarem miaRwia 50 km/sT-s. 16-20 km-ian fenaSi aRin-
iSneboda haeris daRmavali nakadebi da ozonis koncen-
traciis zrda. 
 9 ivliss aRmosavleT saqarTvelos zemoT daikvir-
veboda dabali wnevis are. standartul izobarul zeda-
pirebze ZiriTadad, iyo simaRlis Txemi. dakvirvebis pun-
qti moTavsebuli iyo Wavluri nakadis marjvena mxares, 
misi RerZidan 200-300 km-is daSorebiT. misi RerZi mimar-
Tuli iyo samxreT-dasavleTidan Crdilo-
aRmosavleTisaken. qaris siCqare maqsimaluri iyo 200 mb 
zedapirze da Seadgenda 50 m.w-1-s,xolo 100 mb simaRleze 
mkveTrad iyo Semcirebuli da Seadgenda 20m.w-1-s. aR-
niSnul pirobebSi haeris vertikaluri moZraoba aRmavali 
iyo. fenaSi 16-20 km adgili hqonda ozonis Semcvelobis 
mkveTr dacemas, xolo fenaSi 20-27 km mis gazrdas.  
 10 ivliss aRmosavleT saqarTveloze daikvirveboda 
dabali wnevis Rari. dakvirvebis punqts dasavleTidan 
uaxlovdeboda civi “fronti” da ozonis vertikaluri 
ganawilebis gazomvisas imyofeboda 300-350 km-iT ruispir-
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idan. izobarul doneebze 800-200 mb ganlagebuli iyo 
simaRlis Rarebi. qaris siCqare izrdeboda miwispiridan 
(3 m.w-1) 200 mb donemde (25 m.w-1). Wavluri nakadis RerZi 
imyofeboda 600 km-ze dakvirvebis punqtidan. haeris 
vertikaluri nakadi iyo daRmavali, ramac gamoiwvia 
ozonis koncentraciis Semcireba fenaSi 20-27 km da 
gazrda fenaSi 16-20 km. 
 unda aRvniSnoT, vuSvebT rom ganxilul dReebSi (6-
10 ivlisi) haeris vertikalur nakadebs 27 km simaRleze 
aqvs iseTive mimarTuleba, rogorc 200 mb doneze. 
 magaliTisaTvis nax 4.1-ze ganxiluli iyo ozonis 
vertikaluri ganawilebis profilebi ruispirsa (mrudi 
21.09.1983 w.) da soxumSi (mrudi 27.09.1984 w.), rogorc 
zemoT iyo naTqvami ruispiris ozonis vertikaluri 
ganawilebis profili miekuTvneba normalur tips, xolo 
soxumisa ki – tropikuls. soxumis zemoT aRniSnul dRes 
atmosfero iyo SeuSfoTebeli, xolo ruispiris zemoT 
atmosferoSi daikvirveboda Zlieri SeSfoTeba, romelmac 
ganapiroba ozonis vertikaluri ganawilebis naCvenebi 
struqtura. 
 elWeqis procesebs Seaqvs didi SeSfoTeba ozonis 
vertikaluri ganawilebis profilSi, gansakuTrebiT es 
gavlena SesamCnevia profilis troposferul nawilSi, 
sadac ozonis koncentracia elWeqis dros uaxlovdeba 
stratosferuli ozonis maqsimums. 
 elWeqis procesis mimdinareobisas ozonis vertika-
luri ganawilebis gazomvebis Catareba SesaZlebelia 
balonuri meTodiT, magram dakavSirebulia teqnikur siZ-
neleebTan. 
 dutCma [14] 1964 wlis 8 ivniss boulderis zemoT, 
civi “frontis” gavlisas gazoma ozonis vertikaluri 
ganawileba civi “frontis” gavlas Tan axlda elWeqis 
procesebi. ozonozondi Sevida elWeqis RrubelSi da 
aCvena ozonis koncentracia masSi, romelic utoldeboda 
ozonis stratosferul maqsimums. “frontis” gavlidan 
ramodenime saaTis Semdeg ozonis koncentracia 
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troposferoSi Semcirda 60%-iT da mTlianad gaqra el-
Weqis procesis gavlena Semdeg dRes. 
 Slantam da kunma [19] gamoikvlies ozonis Semcve-
loba ori elWeqis Rrublis periferiebze TviTmfrinavis 
daxmarebiT. dakvirvebebi warmoebda iseT konveqtur Rrub-
lebze romelTa simaRle aRwevda an arRvevda tropo-
pauzas. maTi monacemebiT Rrublis zemoT, saSualod, 
ozonis koncentracia 25%-iT aRemateboda koncentracias 
igive doneze uRrublo dRes. 
 Slantas da moores [18] dakvirvebiT miRebuli iqna, 
rom ozonis koncentracia Rrublis SigniT TiTqmis 2.6-
jer aRemateba elWeqis wina periodis miwispira ozonis 
koncentracias. 
 1980 wlis 5 agvistos [13] avtorebma baltimorSi 
(aSS) eqsperimentis dros elWeqis RrubelSi gazomes 
ozonis koncentracia sididiT 1000 mkg/m3. 
 atmosferos vertikaluri ozonozondirebis samuSa-
oebis Catarebisas ruispirsa da soxumSi ramodenimejer 
SevZeliT ozonozondebis gaSveba elWeqis procesebis 
dros. xSirad dabal simaRleebze ozonozondTan ikar-
geboda kavSiri, magram iyo warmatebuli eqsperimentebis 
SemTxvevebic. 
 nax. 4.3-ze warmodgenilia ozonis vertikaluri gana-
wilebis mrudebi ruispirsa da soxumis zemoT elWeqis 
dReebSi, miRebuli eleqtro-qimiuri ozonozondebiT. 
 1984 wlis 19 maiss ozonozondirebam ruispiris 
zemoT mogvca aseTi profili  (nax. 4.3 mrudi1): ozonis 
koncentraciis sidide fenaSi 4.4-7.4 km aRwevda 370-420 
mkg/m3-s, romelic Tanazomadia ozonis koncentraciisa 
stratosferuli ozonis maqsimumis donesTan. ozonozon-
dis gaSvebis momentSi ruispiridan 5-10 km-ze aRiniSne-
boda elWequri ganmuxtvebi. am dRes ruispirze gadioda 
dabali wnevis Rari. 800, 700, 500, 300 da 100 mb doneebze 
upiratesad ganlagebuli iyo Raris marjvena da Txemis 
marcxena nawilebi. qaris siCqare simaRlis mixedviT 
izrdeboda da maqsimalur mniSvnelobas 20 m.w-1s aRwevda 
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200 mb doneze – Wavluri nakadi punqtidan imyofeboda 
500 km-ze. 
 1984 wlis 23 seqtembers soxumis zemoT iyo dabali 
wnevis Rari. samxreT-dasavleTidan aRiniSneboda haeris 
Tbili nakadis Semosvla, xolo Crdilo-dasavleTidan – 
civi haeris. dakvirvebis punqtis zemoT 700, 500 da 300 mb 
doneebze imyofeboda Txemis marcxena da Raris marjvena 
nawili. yvela doneze qaris mimarTuleba iyo samxreT-da-
savleTis. qaris maqsimaluri siCqare daikvirveboda 300 mb 
doneze da Seadgenda 25 m.w-1-s. dakvirvebis punqti imyofe-
boda Wavluri nakadis RerZidan marcxena mxares 100-150 
km-ze. Wavluri nakadis mimarTuleba iyo samxreT-
dasavleTiT, RerZze qaris siCqare Seadgenda 35 m.w-1-s. 
dakvirvebis punqtze RamiT gaiara civma frontma, rome-
lic ozonozondis gaSvebis momentSi imyofeboda 200-250 
km-ze soxumidan dasavleTiT. ozonis vertikaluri 
ganawilebis gazomvis dros elWeqis procesebi aRiniSne-
boda 10-15 km-ze soxumis dasavleTiT. maSasadame, aR-
niSnul dRes soxumis zemoT atmosfero iyo Zlier 
SeSfoTebuli, ramac ganapiroba ganawilebis rTuli 
struqtura atmosferos mTel sakvlev fenaSi. 
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 nax. 4.1 da 4.3 da cxrilebis 4.1 da 4.2  Sedareba 
gvaZlevs warmodgenas elWeqis procesebis arsebiTi 
gavlenis Sesaxeb  ozonis vertikaluri ganawilebis var-
iaciaze troposferoSi. 23 seqtembers soxumis zemoT 0-10 
km fenaSi aRiniSneboda ozonis koncentraciis ori piki 
220 mkg./m3 da   310 mkg./m3 (fenaSi 3.8-4.8 km da 6.2-7.5 km 
Sesabamisad). ozonis saerTo raodenoba troposferos 10 
km-ian fenaSi elWeqis dros 1.7-jer aRemateboda igive 
fenaSi ozonis saerTo raodenobas mowmendili amindis 
dRes. elWeqis procesis gavleniT daikvirveboda ozonis 
Semcvelobis cvalebadoba stratosferoSic, 14 km-is 
zemoT. aRiniSneboda ozonis maqsimumis zonis fenovneba 
20-27 km-s Soris. 14 km zemoT aRiniSneboda 6 piki ozonis 
koncentraciiT 330-dan 670 mkg./m3-mde. troposferosi mo-
Tavsebuli ozoni, 0-29 km-iani fenis ozonis saerTo 
raodenobis 22%-s Seadgenda. 
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 maSasadame elWeqis procesebi arsebiT gavlenas 
axdenen troposferoSi ozonis vertikalur ganawilebaze. 
maT garSemo daikvirveba ozonis koncentraciis mkveTri 
zrda, romelic sididiT utoldeba ozonis koncentra-
ciis stratosferul maqsimums. troposferoSi ozonis 
koncentraciebis fluqtaciebis xangrZlivoba Tanazo-
madia elWeqis procesebis arsebobis droisa. 
 ozonis vertikalur ganawilebaze, rogorc zemoT 
iyo naTqvami, agreTve moqmedeben haeris vertikaluri 
nakadebi, turbulenturi aRrevebi da sxv. [10, 16-19]. 
 ozonis vertikalur ganawilebaze kvlevebma ozo-
nozondebiTa da TviTmfrinaviT, romelic tardeboda m. 
nodias sax. geofizikis institutSi, gamoavlina 
damokidebuleba ozonis vertikalur ganawilebasa da at-
mosferos turbulentobas Soris [8]. 
 atmosferos turbulentoba xasiaTdeba riCardsonis 
ricxviT (Ri). Tu Ri kritikulze metia, maSin turbu-
lentoba sustia, rodesac  Ri naklebia kritikulze, maSin 
turbulenturi aRreva Zlieria. riCardsonis ricxvis 
kritikul mniSvnelobad miRebulia 0.25 [19]. 
 1983 wlis 14 oqtombers da 1984 wlis 17 maiss ruis-
piris zemoT mTel fenaSi gamoTvlil iqna Ri. is orive 
SemTxvevaSi aRmoCnda naklebi 0.25-ze atmosferos mTel 
svetSi, rac miuTiTebs aRniSnul dReebSi atmosferoSi 
Zlieri turbulentobis arsebobaze. paralelurad Ca-
tarda ozonis vertikaluri ganawilebis gazomvebi 
eleqtro-qimiuri ozonozondebiT. ozonis vertikalur 
ganawilebas orive SemTxvevaSi hqonda fenovani struqtu-
ra da ozonis koncentracia 0-10 km-ian fenaSi 
cvalebadobda 80-220 mkg./m-3 intervalSi. aRmoCnda, rom 
ozonis koncentraciis pikebi fazaSi iyo riCardsonis 
ricxvis rxevebTan sxvadasxva simaRleze. dadginda, rom 
maRali turbulentobis fenaSi, yovel profilSi, ozonis 
koncentracia naklebi, vidre fenaSi dabali turbulen-
tobiT. maSasadame, rodesac atmosferoSi bevri fenebia, 
romlebic gansxvavdebian turbulentobis aRrevis inten-
siurobiT, adgili aqvs ozonis gadatanas susti turbu-
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lentobis ubanSi da mis iq dagrovebas. es efeqti kargad 
Cans, rodesac fenebi susti da Zlieri turbulentobiT 
erTmaneTs mosdevs. 
     ozonis vertikalur ganawilebaze Catarebuli kvle-
vebi saSualebas gvaZlevs gavakeToT Semdegi daskvnebi:  
 saqarTveloSi Catarebuli ozonozondirebis masa-
lebis analizma daadastura ozonis vertikaluri ganawi-
lebis Taviseburebani: mcire Semcveloba troposferoSi 
(ozonis saerTo raodenobis mxolod 8-10%), misi parci-
aluri wnevis mkveTri zrda ozonopauzidan maqsimalur 
mniSvnelobamde, romelic saSualod 24-27 km-ze 
mdebareobs zRvis donidan da misi Semdgomi eqsponen-
cialuri Semcireba 80 km-mde; 
 ozonis vertikalur ganawilebis cvalebadobaze, Zi-
riTadad, gavlenas axdenen atmosferos vertikaluri 
moZraobebi, turbulentoba da elWeqis procesebi.  
 elWeqis procesis mimdinareobisas ozonis koncen-
tracia troposferoSi SeiZleba gautoldes 
stratosferuli ozonis maqsimums; 
 troposferoSi ozonis siWarbis xangrZlivoba 
Tanazomadia misi warmomqmneli elWeqis procesis 
arsebobis droisa; 
 anticiklonuri amindis dros ozonis ZiriTadi masa 
moTavsebulia fenaSi 20-30 km-ze zRvis donidan; 
 ozonis Semcvelobis cvalebadoba minimaluria 
fenaSi 22-24 km-ze zRvis donidan.   
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Tavi 5.  

saqarTvelos teritoriaze radiaciuli   nakadebis 

cvalebadobis empiriuli modeli 
 klimatis cvlilebis gamomwvev erT-erT ZiriTad 
faqtors mzis radiaciis da qvefenili zedapiris 
fizikuri mdgomareobis (optikuri Tvisebebis) cvlileba 
warmoadgens [1]. aRsaniSnavia, rom klimatis genezisi da 
cvlilebebi moicavs dedamiwis geografiul garsSi mim-
dinare glaciohidrometeorologiuri procesebis mTel 
speqtrs. dedamiwis radiaciuli balansis kvlevis funda-
menturma mniSvnelobam ganapiroba saTanado informaciis 
mzardi roli klimatis cvlilebis kanonzomierebis 
SeswavlaSi [2,3]. 
 saqarTvelos teritoriaze aqtinometriuli dakvirve-
bebi 1904 wels iRebs saTaves. 1913 wels Tbilisis obser-
vatoriaSi daiwyo mzis radiaciis intensiurobaze regu-
laruli dakvirvebebi. es dakvirvebebi Sewyda 1916 wels. 
dakvirvebebis Sedegad miRebuli informaciis analizis 
safuZvelze am dakvirvebis organizatorma S.mosiZem Tbi-
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lisisaTvis daadgina atmosferos gamWvirvalobis koefi-
cientis wliuri svlis kanonzomierebani [4]. 1927 wels 
Tbilisis observatoriaSi ganaxlda 1916 wels Sewyve-
tili dakvirvebebi da daiwyo radiaciis registraciac. 
 1954 wlidan saqarTvelos teritoriaze funqci-
onirebas iwyebs aqtinometriuli sadgurebis qseli. 
aqedan aqtinometriuli dakvirvebis 6 punqti 1954-91 
wlebSi sistematurad funqcionirebda, xolo sami 
sxvadasxva xangrZlivobiT sxvadasxva periodSi.  
 aRsaniSnavia, rom saqarTveloSi miRebuli aqtinomet-
riuli dakvirvebebis masalebi farTod iyo gamoyenebuli 
samecniero naSromebSi, romlebic pirvel nabijebs dgam-
dnen radiaciuli reJimis Seswavlis dargSi [5-12 da sxv.].   
 mcirericxovani aqtinometriuli sadgurebis qseli 
SeZlebisdagvarad moicavda saqarTvelos ZiriTad lan-
dSaftur zonebs (sadgurebi soxumi, anaseuli, senaki 
ganlagebulia dasavleT saqarTvelos notio subtro-
pikul zonaSi; Tbilisi, skra da Telavi - aRmosavleT 
saqarTvelos naxevradaridul zonaSi; walka, jvris 
gadasasvleli da m/m yazbegi – kavkasionis mTiani sis-
temebis SuamTis da maRali mTis zonaSi). miuxedavad 
amisa, faqtiuri gazomvebiT miRebuli informacia ar iyo 
sakmarisi saqarTvelos, gansakuTrebiT mTiani regionebis 
radiaciuli reJimis Sesaswavlad. am xarvezebis Sevseba 
warmatebiT xorcieldeboda gamoTvliTi meTodebis da 
empiriuli formulebis gamoyenebiT, romlebic diskre-
tuli aqtinometriuli monacemebiT da gacilebiT farTo 
meteorologiuri qselis dakvirvebis masalebis gamoye-
nebiT sxvadasxva radiaciuli nakadebis uwyveti velebis 
agebis saSualebas iZleodnen mTel teritoriaze. am mima-
rTulebiT gansakuTrebuli roli iTamaSa sanqt-peter-
burgis mTavar geofizikur observatoriaSi n.kalitinis, 
v.kastrovis, m.budikos, k.kondratievis, m.berliandis, 
s.savinovis, s.sivkovis da sxvaTa Sromebma, romlebic sa-
fuZvlad daedo qvefenili zedapirebis radiaciuli re-
Jimis farTomasStabian Seswavlas. am Sromebma Cauyares 
safuZveli saqarTveloSi radiaciuli reJimisadmi 



118 

 

miZRvnil gamokvlevebs, romelTac saTaveSi cnobili 
qarTveli mecnierebi S.mosiZe da i.cucqiriZe edgenen. 
 S.mosiZis mier radiaciuli balansis Seswavlisas 
miRebuli Sedegebi dResac mniSvnelovan rols asrule-
ben saqarTvelos calkeuli regionebis (Tbilisi, soxumi, 
yazbegi da maTi Semogareni) klimaturi resursebis Sefa-
sebisas [11,13,14]. 
 i.cucqiriZis SromebSi [15-22] saqarTvelos calkeuli 
punqtebisaTvis mocemulia radiaciuli balansisa da misi 
mdgenelebis wliuri svlis Taviseburebani. misive monog-
rafiaSi [23] ganxilulia saqarTvelos teritoriis 
fizikur-geografiuli pirobebi, Rrublianobis, mzis 
naTebis da atmosferos optikuri mdgomareobis maxasi-
aTeblebi, radiaciuli balansisa da misi komponentebis 
teritoriuli ganawileba, mzis pirdapiri radiaciis 
wliuri jamebis saukuneobrivi svla TbilisisaTvis 1928-
1962 wlebis dakvirvebis monacemebiT. 
 k.TavarTqilaZis mTel rig SromebSi, maT Soris 
[24,25]-Si, mocemulia efeqturi gamosxivebis gamoTvlis 
meTodi kavkasiis mTiani regionebisTvis: mis mierve 
n.gvasaliasTan erTad dadgenilia TbilisisTvis qaris 
reJimis gavlena atmosferos gamWvirvalobaze [26]. 
 mzis sxivuri energiis integraluri nakadebis 
SeswavlasTan erTad muSavdeboda misi speqtruli Semad-
genlobis gamoTvlis meTodebi. T.daviTaias da 
k.TavarTqilaZis [27] mier Tbilisis aqtinometriuli da 
aerologiuri dakvirvebis masalebis gamoyenebiT gamoT-
vlili iqna mzis pirdapiri radiaciis saSualo Tviuri 
mniSvnelobebis cvlileba simaRlis mixedviT, qvefenili 
zedapiridan 10 km-mde Tavisufal atmosferoSi, gamosxi-
vebis ultraiisfer, xilul da infrawiTel diapazonebSi. 
 saqarTvelos da kavkasiis mTiani regionebisaTvis 
radiaciuli balansisa da misi mdgenelebis sivrcul-
droiTi ganawilebis maTi saukuneobrivi cvlilebebis 
Taviseburebebi Seswavlilia SromebSi [28-40 da sxv.].  
 aqtinometriul qselSi daaxloebiT 10 wlis ganmav-
lobaSi (1955-65 ww) dagrovili dakvirvebebis masalebze 
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dayrdnobiT 1968 wels gamoica aqtinometriuli cnobari 
[41], romelic saqarTvelos teritoriis radiaciuli reJi-
mis Seswavlis ZiriTad safuZvels iZleoda. mogvianebiT 
es masalebi Seivso 1980 wlamde monacemebiT [42]. 
 zemoTqmulidan gamomdinare SeiZleba davaskvnaT, 
rom saqarTvelos teritoriis radiaciuli reJimi sak-
maod safuZvlianadaa Seswavlili. magram am bolo dros 
globaluri havis daTbobis fonze, didi mniSvneloba 
aqvs daTbobis procesis ZiriTadi mizezis, radiaciuli 
nakadebis cvlilebis Seswavlas droSi. am mimarTulebiT, 
arsebuli literaturuli wyaroebis mixedviT 
gamokvlevebis Zalian mcire raodenoba moipoveba, gan-
sakuTrebiT mTagoriani regionebisaTvis. winamdebare 
naSromis erT-erTi mizani swored am xarvezebis Sevsebaa. 
        5.1 mzis radiaciis cvalebadoba 

dedamiwis calkeuli punqtebis, raionebisa da regi-
onebisaTvis radiaciis maxasiaTeblebis ryevebisa da 
cvlilebebis sakiTxebi ganxilulia sakmao raodenobis 
naSromebSi. mravali Sromaa miZRvnili yofili sabWoTa 
kavSiris da    aSS-is aqtinometriuli sadgurebis infor-
maciis analizisadmi   [43]-Si mocemulia mzis radiaciis 
mravalwliuri cvlilebebi mowmendili cis SemTxvevaSi. 
dadgenilia aRniSnuli sididis Semcirebis tendencia 
bunebrivi (vulkanuri amofrqveva) da anTropogenuri 
faqtorebis zegavleniT. [44]-Si yofili  sabWoTa kavSiris 
ramdenime punqtisTvis, romlebic moicaven rogorc evro-
pul, aseve aziur nawils, ganxilulia mzis pirdapiri da 
gabneuli radiaciis saukuneobrivi svlis Taviseburebebi 
Rrublianobis saSualo pirobebSi. kerZod, dadgenilia 
40-iani wlebis Semdgomi periodisaTvis mzis pirdapiri 
radiaciis Semcirebis da gabneuli radiaciis zrdis 
tendenciebi calkeul punqtebSi. 

jamuri radiaciis, radiaciuli balansis, atmos-
feruli naleqebis da simSralis indeqsis cvlilebebis 
sinqronuli suraTia miRebuli [45]-Si potsdamSi 80 
wliani periodisaTvis (1893-1972 ww). aqve bratislavaSi 36 
wliani periodisaTvis (1940-1975 ww) ganxilulia jamuri 
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radiaciis cvlileba. dadgenilia ukanasknel aTwleulSi 
misi wliuri jamebis Semcirebis tendencia. 

havis, gansakuTrebiT radiaciuli havis cvlilebaSi 
Taviseburi indikatoris rols asruleben mTis myinvare-
bi, romelTa ryevebi, zRvis myinvarebisgan gansxvavebiT, 
ZiriTadad, mzis sxivuri energiis xarjze xdeba. es 
gamowveulia maTi did absolutur simaRleebze gan-
lagebiT, sadac temperaturis roli maT abliaciaSi 
umniSvneloa. 

1955-1975 wlebis informaciis analizis safuZvelze 
hamburgisaTvis dadginda mokle da grZeltalRiani ba-
lansis ryevebis sidideebi normasTan SedarebiT: grZel-
talRiani radiaciisaTvis 7%, mzis pirdapiri radi-
aciisaTvis 35% [45]. 

mzis pirdapiri radiaciis intensiurobis zrda xaz-
gasmulia evropis kontinentze 1910-1940 wlebis ganmav-
lobaSi [46]. mzis pirdapiri radiaciis ori maqsimumis 
sinqronuli xasiaTi (1910w, 1950-iani wlebis dasawyisi) 
dadginda aTenisa da evropis kontinentisaTvis aTenis 
1901-1960 wlebis informaciis analizis safuZvelze. 

mzis pirdapiri radiaciis wliuri jamebis ana-
lizis safuZvelze (yofili sabWoTa kavSiris rva 
sadgurisaTvis) aRiniSna maTi maqsimumi mecxramete sauku-
nis ukanasknel aTwleulSi [44]. moskovisa da sverdlov-
skisaTvis es maqsimumi aRiniSna 1950-ian wlebSi [46]. 

1901-1960 wlebis dakvirvebis masalebis analizis sa-
fuZvelze CrdiloeT amerikis kontinentisaTvis (kanada) 
daginda mzis pirdapiri radiaciis maqsimumi 1921-1940 
wlebis ganmavlobaSi [47]. 

aSS-s teritoriis dasavleTi dablobi nawilisaTvis 
gaanalizebulia mzis naTebis xangrZlivobis saukune-
obrivi msvlelobis Taviseburebebi, romlebic amave peri-
odisaTvis kontrfazaSi aRmoCndnen sabWoTa kavSiris 
stepebis zonaSi am elementis svlis TaviseburebebTan 
[48]. sainteresoa is faqti, rom aSS-is mTeli terito-
riisaTvis mzis naTebis xangrZlivobis saukuneobrivi 
svlis (1950-1976 ww) mrudebze dawyebuli 1964 wlidan 



121 

 

aRiniSna misi Semcireba normaze qveviT, 1972 wlidan ki - 
umniSvnelo zrda. 

iaponiis teritoriaze Tanabrad ganlagebuli 45 aq-
tinometriuli sadguris informaciaze dayrdnobiT (1890-
1980 ww) [48]-Si gaanalizebulia mzis pirdapiri radiaciis 
da mzis naTebis xangrZlivobis Taviseburebebi. miRebuli 
Sedegebis Sedarebam praqtikulad imave ganedebis diapa-
zonSi ganlagebuli aSS-is teritoriis monacemebTan Sem-
TxvevaTa didi umravlesobisaTvis uCvena dadebiTi da 
uaryofiTi gadaxrebis periodebis sinqronuloba. 

kunZulebze iava, dasavleT samoa, mavrikia ganawi-
lebuli sami grZelvadiani heliografiuli rigebis mqone 
sadgurisaTvis dadginda mzis pirdapiri radiaciis 
normebi da normebidan gadaxris umniSvnelo sidideebi, 
romlebic ar aRematebian saSualo kvadratuli gadaxris 
sidides [49]. 

ganxiluli masalebis analizi gviCvenebs havis radi-
aciuli maxasiaTeblebis eqstremaluri mniSvnelobebis 
sinqronulobis niSnebs, rac miuTiTebs dedamiwis did 
sivrceebze atmosferos cirkulaciis cvlilebis erTiani 
meqanizmis moqmedebaze, amasTan ganxiluli wyaroebis an-
alizidan Cans, rom saerTod havis da kerZod, radiaciu-
li maxasiaTeblebis cvlilebebs dedamiwis sxvadasxva 
regionSi da weliwadis sxvadasxva sezonSi aqvs ara-
erTgvarovani xasiaTi. 

dedamiwis CrdiloeT naxevarsferosTvis haeris tem-
peraturis da mzis radiaciis saukuneobrivi svlis saSu-
alo mrudebis analizidan Cans (mrudebi agebulia 
evropisa da amerikis sadgurebisTvis 1880-1965 wlebis 
monacemebis gamoyenebiT), rom adgili aqvs maT garkveul 
Tvisobriv msgavsebas [43], miuxedavad imisa, rom cal-
keuli wlebisTvis radiaciis saukuneobrivi svlis 
mrudebze aRiniSna cnobili vulkanebis – krakataus, mon-
pelies, katmais gavlena. es garemoeba miuTiTebs imaze, 
rom atmosferos gamWvirvalobis variaciebiT ganpiro-
bebuli mzis sxivuri energiis intensiurobis cvlilebebi 
TamaSoben havis cvlilebaSi mniSvnelovan rols sxva 
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faqtorebTan SedarebiT. mzis sxivuri energiis inten-
siurobis Semcireba atmosferos gaWuWyianebis pirobebSi 
damokidebulia atmosferuli aerozolebis optikur sim-
kvriveze, ris Sedegad haeris temperaturis Semcireba 
maRal ganedebSi metia dabal ganedebTan SedarebiT. ra-
diaciiT ganpirobebuli temperaturuli velis 
cvlilebebi ukugavlenas axdenen atmosferoSi da hid-
rosferoSi mimdinare cirkulaciur procesebze, rac ga-
napirobebs temperaturuli velis, tenbrunvis da atmos-
feruli naleqebis SesamCnev ryevebs. 

im Sromebis ciklidan, romlebSic gaanalizebulia 
mzis radiaciis maxasiaTeblebis ryevebi da cvlileba, 
aRsaniSnavia [43], romelSic amerikis SeerTebuli Sta-
tebis da yofili sabWoTa kavSiris CrdiloeTi ganedis 

40-62-ian sartyelSi ganlagebuli aqtinometriuli sad-
gurebis (maT Soris, Tbilisis) monacemebis safuZvelze 
mocemulia mzis pirdapiri radiaciis mravalwliuri 
cvlilebebis Taviseburebebi da maTi gamomwvevi bunebrivi 
(vulkanebis amofrqveva) da anTropogenuri faqtorebis 
daxasiaTeba mowmendili cis pirobebSi.  

[44]-Si ganxilulia Rrublianobis saSualo piro-
bebSi yofili sabWoTa kavSiris teritoriaze ganlage-
buli ramdenime mokleperiodiani punqtisTvis (maT Soris 
TbilisisTvisac) mzis pirdapiri, gabneuli da jamuri 
radiaciis cvlileba. TbilisisTvis mcocavi 10 wliani 
saSualoebis gamoyenebis Sedegad 40 wliani periodis 
SemTxvevaSi (1930-1970 wlebi) dadgenilia mzis pirdapiri 
radiaciis wliuri jamebis Semcirebis, gabneuli radi-
aciis wliuri jamebis zrdis da jamuri radiaciis Sem-
cirebis (1950-ian wlebamde), Semdeg ki zrdis (70-iani 
wlebis dasawyisamde) tendenciebi. mzis pirdapiri da gab-
neuli radiaciis cvlilebebis aRniSnuli tendenciebi 
ara marto TbilisSi, aramed sxva punqtebSic ganpirobe-
bulia atmosferos gaWuWyianebis zrdiT adamianis same-
urneo saqmianobis Sedegad. paralelurad TbilisisaTvis 
(1890-1970 wlebSi) [44]-Si ganxilulia mzis naTebis xangr-
Zlivobis da saerTo Rrublianobis saukuneobrivi svlis 
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mrudebis damaxasiaTebeli Taviseburebebi. gansakuTrebiT 
aRsaniSnavia gabneuli radiaciis wliuri jamebis svlis 
gansxvavebuli tendenciebi mzis pirdapiri radiaciis 
identuri cvlilebebis gansxvavebuli donis mqone punq-
tebisaTvis: magaliTad, TbilisSi mzis radiaciis inten-
siurobis mniSvnelovani Semcirebis pirobebSi, ukanas-
kneli 10 wlis ganmavlobaSi gabneuli radiaciis sidide 
icvleboda umniSvnelod, taSkentSi adgili hqonda gab-
neuli radiaciis mkveTr zrdas, xolo odesaSi – Semci-
rebas. atmosferos mzardi gaWuWyianeba calsaxad amci-
rebs ra mzis pirdapir radiacias, sxvadasxvagvarad moq-
medebs gabneuli radiacias sidideze, masSi wylis or-
Tqlis da aerozolis Semcvelobaze da anTropogenuri 
aerozoluri nawilakebis bunebaze damokidebulebiT. 

[23]-Si TbilisisaTvis mocemulia sxivisadmi normal-
ur sibrtyeSi mzis pirdapiri radiaciis wliuri jamebis 
saukunovani svlis mrudebi calkeuli wlebis, 5 da 11 wli-
ani mcocavebisaTvis. 1928-1970 wlebis informaciis anal-
izis safuZvelze naCvenebia, rom mzis pirdapiri radiaci-
is jamebi (11 wliani mcocavi saSualoebis mrudi) aRniS-
nuli periodis ganmavlobaSi ganicdidnen Semcirebas. ama-
sTan, 1940-1950 wlebamde maTi mniSvneloba rCeboda norma-
ze (120 kkal/sm2) meti, 50-ian wlebSi igi gadavida normaze 
da darCa masze dabla, Semdgom periodSi Semcirebis mza-
rdi tendenciiT. am periodis ganmavlobaSi radiaciis 
jamebi Semcirda 130-dan 117 kkal/sm2-mde. e.i. 13 kkal/sm2-
iT. 

mzis radiaciis jamebis Semcireba TbilisSi dakavSi-
rebulia atmosferos mzard gaWuWyianebasTan, romelSic 
ZiriTadi wvlili Seaqvs transports. 

mzis pirdapiri radiaciis saukuneobrivi svlis 
mrudebis Taviseburebebia gaanalizebuli TbilisisaTvis, 
agreTve [34, 35]. 

winamdebare naSromSi saqarTvelos radiaciuli re-
Jimis cvlilebebis dadgena ganzraxulia arsebuli aqti-
nometriuli qselis dakvirvebebis informaciis analizze 
dayrdnobiT. rogorc cnobilia, radiaciuli reJimis max-
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asiaTeblebis cvlilebebis dadgena saTanado sizustiT 
SesaZlebelia im SemTxvevaSi, Tu arsebuli inforcia 
iZleva maxasiaTeblebis normebis (mravalwliuri saSu-
alo sidideebis) stabiluri mniSvnelobebis dadgenis 
SesaZleblobas. [44]-is Tanaxmad, saSualo mniSvnelobebis 
sizuste da maT misaRebad dakvirvebaTa rigebis saWiro 
xangrZlivoba moiTxovs sakmao moculobis dakvirvebebis 
informacias. aqtinometriuli rigebis mizanSewonili 
xangrZlivobis sakiTxebi ganxilulia [50,51]-Si. z.pivova-
rovas Tanaxmad [44], saSualo Tviuri da wliuri jamebis 
0.90-is toli sando albaTobiT misaRebad sakmarisia 30-35 
wliani periodi mokletalRiani radiaciisaTvis, 15-20 
wliani periodi – radiaciuli balansisaTvis. 30-35 wlis 
Semdeg jamuri da pirdapiri radiaciis saSualo, xolo 
15-20 wlis Semdeg radiaciuli balansis saSualo xdeba 
mudmivi da praqtikulad aRar aris damokidebuli 
rigebis xangrZlivobaze. 

saqarTvelos aqtinometriuli sadgurebis qselis 
dakvirvebebis informacia, romelic gamoyenebuli iqna 
radiaciuli reJimis Taviseburebebis da radiaciuli max-
asiaTeblebis cvlilebebis dadgenis mizniT, moicavs 35-40 
wlian periods, rac akmayofilebs [44, 50, 51]-Si dadge-
nili kriteriumebis moTxovnebs. 

radiaciuli reJimis maxasiaTeblebis cvlilebis 
Seswavlis mizniT gamoyenebulia saqarTvelos aqtinomet-
riuli sadgurebis (Telavi, Tbilisi, walka, anaseuli, 
soxumi, senaki) mravalwliuri dakvirvebebis (1954-1991 ww.) 
informacia cxr. 5.1-Si. 

winaswar dadginda dakvirvebebis rigebis erTgva-
rovneba, romelic aucilebelia radiaciuli maxasiaTeb-
lebis mravalwliuri ryevebis kvlevis procesSi. rogorc 
cnobilia, rigebis araerTgvarovneba ganpirobebulia aq-
tinometriuli sadguris adgilmdebareobis, dakvirvebis 
meTodebis, xelsawyoebis ganlagebis da tipebis SecvliT, 
qvefenili zedapiris fizikuri Tvisebebis cvlilebebiT, 
damkvirveblis subieqturi cdomilebebiT, jamebis sidi-
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deebis gamoTvliT TviTmwerebis an dakvirvebebis infor-
maciis gamoyenebiT. 
    saqarTvelos aqtinometriuli qselisaTvis mzis pir-
dapiri (marTobul - S da horizontalur - S’ zedapireb-
ze), gabneuli D da jamuri Q saSualo (Tviuri, sezonuri, 
weliwadis Tbili da civi periodebi) da saSualo wli-
uri jamebis cvlilebis sidideebi mocemulia cxr. 5.2-5.3. 

rogorc am cxrilSi moyvanili informaciis analiz-
idan Cans, mzis pirdapiri radiaciis jamebi sxivisadmi 

normalur (S) da horizontalur sibrtyeebSi (S’) 
maqsimaluria ivnisSi, gabneuli radiaciis Tviuri jamebi 
ki – ivlissi, rodesac adgili aqvs atmosferos maqsima-

lur gaWuWyianebas, (Q) dasavleT saqarTvelos 
zRvispireTSi ganlagebuli punqtebisaTvis (anaseuli, 
soxumi, senaki) maqsimaluria ivnisSi, aRmosavleT 
saqarTvelos barSi ki (Tbilisi, Telavi) – ivlisSi. 

cvlilebebis sididis (R) damokidebuleba  welTa 
Tanmimdevrobaze (N) aproqsimirebulia wrfivi funqciis 
(R=aN+b) saxiT. Catarebuli kvlevebis Sedegebis anali-
zidan Cans, rom mzis pirdapiri radiaciis Tviuri, se-
zonuri da wliuri jamebi sxivisadmi marTobul da hor-
izontalur zedapirze dakvirvebis periodis ganmav-
lobaSi ganicdida Semcirebas yvela sadgurze. mxolod 
sadgur walkaSi gazafxulis TveebSi da seqtemberSi 
adgili hqonda Tviuri jamebis matebis tendencias. mar-
Tobul zedapirze wliuri jamebis cvlilebis (Semci-
rebis) sididem maqsimums miaRwia dasavleT saqarTvelos 
sadgurebze anaseulSi da senakSi (-1.04 da –1.18 kkal/sm2 

weli,  Sesabamisad). aRmosavleT saqarTvelos sadgurebze 
Tbilissa da TelavSi igi SedarebiT naklebi iyo, xolo 
walkaSi Semcirebam Seadgina –0.24 kkal/sm2 weli, hori-
zontaluri zedapirisaTvis Semcirebis sidide marTobul 
zedapirTan SedarebiT naklebia, Tumca cvlilebebis 
saerTo suraTi sadgurebisTvis rCeba ucvleli. sezonuri 
jamebi weliwadis Tbili da civi periodisTvis gan-
icdidnen Semcirebas, amasTan, Tbili periodisTvis 
SedarebiT meti intensiurobiT yvela sadgurze, walkis 
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garda, sadac Semcirebis sidide civi periodisTvis aR-
moCnda meti Tbil periodTan SedarebiT. ganxilul peri-
odSi adgili hqonda radiaciuli balansis ZiriTadi 
mdgenelis – jamuri radiaciis Tviuri, wliuri da se-
zonuri (X-III, IV-IX) jamebis Semcirebis tendencias yvela 
sadgurze. miuxedavad imisa, rom walkisTvis calkeul 
TveebSi (I,II,III,VI,VII,IX,XI) aRiniSna cvlilebis dadebiTi 
tendencia SedarebiT dabali absoluturi mniS-
vnelobebiT, man gavlena ver iqonia am sadgurSi wliuri 
da sezonuri jamebis cvlilebis saerTo mimarTulebaze. 
jamuri radiaciis wliuri jamebis Semcirebis sidide 
maqsimaluria anaseulSi da senakSi, minimaluri – mTian 
sadgur walkaSi. aRmosavleT saqarTvelos sadgurebze 
aRiniSna Semcirebis SedarebiT dabali sidideebi, masTan, 
weliwadis Tbil periodSi sezonuri jamebis sidideebi 
mcirdeboda meti intensivobiT civ periodTan SedarebiT, 
sadguri walkis garda, sadac adgili hqonda jamebis 
sididis zrdas.            
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cxrili 5.1. mzis radiaciuli nakadebis jamebis saSualo mravalwliuri  mniSvnelobebi  
(kkal/sm2. Tve) 

S 

sadguri 
Tve 

weli X-III 
IV-
IX 1 2 3 4 5 6 7 8 9 10 11 12 

anaseuli  5.35 5.63 6.72 8.03 10.08 10.82 8.0 8.54 8.87 8.92 6.57 5.09 92.62 38.27 54.35 
soxumi 5.03 5.24 7.24 8.05 11.01 13.07 12.31 12.66 11.64 10.09 6.17 4.37 106.88 38.13 68.74 
senaki 4.81 5.18 7.11 8.31 11.29 12.24 9.37 10.01 10.37 9.54 6.34 4.64 99.20 37.62 61.59 
Tbilisi 4.42 4.97 6.72 8.22 10.68 12.80 12.81 11.99 10.16 8.07 4.11 3.89 98.84 32.19 66.65 
Telavi 5.78 5.90 6.74 8.44 11.06 13.31 13.24 12.45 11.03 9.18 5.85 5.56 108.56 39.01 69.55 
walka 7.31 7.70 8.46 8.68 10.03 12.04 12.00 11.28 10.09 9.09 6.37 6.66 109.80 45.67 64.13 

 

S’ 

sadguri 
Tve weli X-III IV-

IX 1 2 3 4 5 6 7 8 9 10 11 12 
anaseuli  1.93 2.51 4.02 5.50 7.33 7.85 5.89 5.98 5.50 4.63 2.64 1.72 55.50 17.45 38.05 
soxumi 1.84 2.46 4.27 5.47 7.96 9.50 8.88 8.72 7.04 5.07 2.46 1.47 65.14 17.56 47.58 
senaki 1.71 2.34 4.00 5.62 8.06 8.94 6.79 7.12 6.40 4.88 2.47 1.49 59.82 16.89 42.93 

Tbilisi 1.69 2.37 3.97 5.81 7.97 9.68 9.77 8.65 6.35 4.29 1.79 1.38 63.73 15.48 48.25 
Telavi 2.11 2.80 3.99 5.70 8.08 9.86 9.69 8.68 6.71 4.66 2.37 1.94 66.59 17.88 48.71 
walka 2.75 3.59 5.11 5.87 7.33 8.73 8.61 7.77 5.94 4.60 2.64 2.24 65.19 20.93 44.25 

D 

sadguri 
Tve weli X-III IV-

IX 1 2 3 4 5 6 7 8 9 10 11 12 
anaseuli  1.89 2.53 3.71 4.73 5.63 5.88 6.19 5.40 3.78 2.96 1.93 1.65 46.27 14.67 31.69 
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soxumi 2.00 2.77 4.19 5.18 6.46 6.74 7.16 6.09 4.47 3.29 2.11 1.71 52.18 16.08 36.10 
senaki 2.00 2.40 3.36 4.48 5.18 5.34 5.64 4.79 3.60 2.91 2.01 1.76 43.48 14.45 29.03 

Tbilisi 2.26 2.96 4.48 5.40 6.25 5.99 6.34 5.63 4.31 3.27 2.22 1.84 50.94 17.04 33.91 
Telavi 2.37 3.09 4.56 5.38 6.36 6.31 6.55 5.77 4.31 3.04 2.11 1.82 51.67 16.99 34.68 
walka 2.86 3.66 5.40 5.53 6.39 6.62 7.01 5.81 4.72 3.36 2.51 2.43 56.30 20.22 36.02 

Q 

sadguri 
Tve weli X-III IV-

IX 1 2 3 4 5 6 7 8 9 10 11 12 
anaseuli  3.81 5.04 7.73 10.23 12.96 13.73 12.08 11.38 9.28 7.59 4.57 3.38 101.77 32.12 69.0 
soxumi 3.84 5.23 8.47 10.65 14.42 16.24 16.04 14.81 11.52 8.36 4.57 3.19 117.32 33.64 83.0 
senaki 3.70 4.74 7.37 10.11 13.23 14.28 12.43 11.90 10.00 7.79 4.49 3.26 103.30 31.34 71.0 

Tbilisi 3.95 5.33 8.45 11.21 14.23 15.67 16.11 14.27 10.66 7.57 4.00 3.22 114.67 32.52 82.0 
Telavi 4.48 5.89 8.56 11.08 14.44 16.16 16.24 14.45 11.02 7.70 4.48 3.76 118.26 34.86 83.0 
walka 5.61 7.25 10.51 11.40 1372 15.35 15.62 13.58 10.66 7.96 5.15 4.67 121.49 41.16 80.0 
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cxrili 5.2.marTobul (S da horizontalur (S’) zedapirebze mzis pirdapiri, gabneuli 
(D) da jamuri (Q) radiacebis Tviuri (sezonuri, wliuri) jamebis cvlileba (kkal/sm2. 
Tve) saSualod 1 wlis manZilze, 1954-91 wlebSi 

sadguri 
Tve 

weli 
civi 
sez. 

Tbili sez. 
I II III IV V VI VII VIII IX X XI XII 

S 

anaseuli -0.080 -0.091 -0.073 -0.050 -0.067 -0.076 -0.113 -0.163 -0.061 -0.127 -0.072 -0.67 -1.04 -0.509 -0.529 
soxumi -0.037 -0.08 -0.017 -0.032 -0.035 -0.089 -0.126 -0.118 -0.033 -0.047 -0.063 -0.043 -0.648 -0.216 -0.432 
senaki -0.077 -0.046 -0.046 -0.078 -0.093 -0.139 -0.180 -0.17 -0.082 -0.112 -0.098 -0.064 -1.018 -0.443 -0.741 

Tbilisi -0.019 -0.049 -0.014 -0.007 -0.069 -0.078 -0.098 -0.100 -0.029 -0.082 -0.043 -0.10 -0.596 -0.217 -0.380 
Telavi -0.027 -0.080 -0.041 -0.032 -0.068 -0.073 -0.152 -0.161 -0.046 -0.141 -0.50 -0.058 -0.929 -0.397 -0.532 
walka -0.018 -0.026 0.0132 0.0197 0.0173 -0.002 -0.047 -0.076 0.148 -0.080 -0.004 -0.043 -0.232 -0.158 -0.074 

S’ 
anaseuli -0.028 –0.045 -0.043 -0.028 -0.046 -0.050 -0.082 -0.110 -0.038 -0.065 -0.030 -0.024 -0.591 -0.236 -0.355 
soxumi -0.013 -0.004 -0.010 -0.018 -0.021 -0.064 -0.086 -0.081 -0.025 -0.023 -0.025 -0.013 -0.381 -0.087 -0.294 
senaki -0.028 -0.019 -0.025 -0.056 -0.063 -0.096 -0.125 -0.124 -0.047 -0.053 -0.038 -0.018 -0.691 -0.181 -0.511 

Tbilisi -0.009 -0.030 -0.012 -0.006 -0.069 -0.076 -0.091 -0.096 -0.026 -0.053 -0.023 -0.008 -0.498 -0.135 -0.363 
Telavi -0.010 -0.039 -0.026 -0.022 -0.05 -0.054 -0.112 -0.112 -0.028 -0.072 -0.020 -0.021 -0.566 -0.188 0.378 
walka -0.007 -0.011 0.0029 0.0112 0.0078 -0.009 -0.033 -0.051 0.0091 -0.043 -0.003 -0.017 -0.143 -0.078 -0.065 

D 
anaseuli -0.03 -0.026 -0.053 -0.050 -0.070 -0.068 -0.067 -0.055 -0.020 -0.033 -0.026 -0.025 -0.522 -0.192 -0.330 
soxumi 0.009 -0.004 0.0041 0.0082 0.0037 0.0101 0.051 0.0519 0.0294 0.0041 -0.009 0.0002 0.1586 0.0044 0.1543 
senaki -0.020 -0.028 -0.016 -0.036 -0.056 -0.043 -0.068 -0.035 -0.034 -0.027 -0.022 -0.023 -0.410 -0.137 -0.273 

Tbilisi -0.011 -0.005 -0.018 -0.005 -0.009 0.0073 0.0451 0.0328 0.0075 -0.013 -0.014 -0.007 0.0114 -0.067 0.0786 
Telavi -0.015 -0.004 -0.030 -0.046 -0.055 -0.022 -0.003 0.0008 0.0003 -0.007 -0.025 -0.013 -0.219 -0.094 -0.125 
walka 0.0145 0.0184 0.0064 -0.019 -0.020 0.0297 0.0383 0.0093 0.0224 0.0059 0.006 0.0092 0.121 0.0603 0.0607 

Q 
anaseuli -0.058 -0.071 -0.096 -0.077 -0.116 -0.118 -0.149 -0.165 -0.058 -0.099 -0.056 -0.049 -1.11 -0.428 -0.684 
soxumi -0.004 -0.008 -0.006 -0.009 -0.017 -0.054 -0.035 -0.029 0.0047 -0.019 -0.034 -0.013 -0.222 -0.083 -0.139 
senaki -0.049 -0.047 -0.040 -0.092 -0.120 -0.139 -0.139 -0.159 -0.081 -0.08 -0.060 -0.041 -1.10 -0.316 -0.784 

Tbilisi -0.020 -0.035 -0.030 -0.011 -0.078 -0.068 -0.046 -0.063 -0.018 -0.066 -0.037 -0.014 -0.486 -0.202 -0.285 
Telavi -0.025 -0.043 -0.056 -0.068 -0.105 -0.076 -0.115 -0.112 -0.028 -0.079 -0.045 -0.035 -0.785 -0.282 -0.503 
walka 0.0086 0.007 0.0158 -0.006 -0.009 0.0253 0.0055 -0.042 0.0223 -0.044 0.0027 -0.008 -0.20 -0.017 -0.003 
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cxrili 5.3.marTobul (S) da horizontalur (S’) 
zedapirebze mzis pirdapiri, gabneuli (D) da jamuri (Q) 
radiacebis Tviuri (sezonuri, wliuri) jamebis cvlileba 
38 wlis manZilze, (1954-1991 ww) %-Si 
sadguri 

Tve 
weli 

civi 
sez. 

Tbili 
sez. I II III IV V VI VII VIII IX X XI XII 

S 

anaseuli 
-

56.8 
-

62.1 
-

41.2 
-

23.9 
-

25.2 
-

26.7 
-

53.8 
-

72.3 
-26 

-
54.4 

-
41.7 

-
49.9 

-42.7 -50.8 -37 

soxumi 
-

30.1 
-7.4 -9.1 

-
15.1 

-
11.9 

-26 
-

38.7 
-

35.4 
-

10.6 
-

17.6 
-

38.9 
-

37.8 
-23.2 -22 -23.9 

senaki 
-

60.4 
-

33.8 
-

24.8 
-

35.4 
-

31.3 
-43 -73 

-
64.6 

-30 
-

44.7 
-

58.7 
-

52.3 
-45.4 -44.7 -45.7 

Tbilisi 
-

16.5 
-

37.3 
-7.8 -3 

-
24.8 

-23 
-

29.7 
-

31.6 
-

10.7 
-

37.2 
-

39.4 
-12 -23 -25.5 -21.8 

Telavi 
-

17.8 
-

51.3 
-

23.1 
-

14.6 
-

23.5 
-

20.7 
-

43.7 
-49 15.9 

-
58.3 

-
32.5 

-
39.8 

-32.5 -38.7 -29.1 

walka -9.4 
-

12.9 
10.8 6.3 6.6 -0.7 -15 

-
20.1 

0.6 
-

38.6 
-2.3 

-
24.5 

-8.2 -13.3 -4.5 

S’ 

anaseuli 
-

55.3 
-

68.3 
-

40.7 
-19 

-
23.9 

-
24.3 

-53 -70 
-

26.5 
-

53.6 
-

43.8 
-

53.2 
-40.4 -51.4 -35.4 

soxumi -26 -5.7 -8.8 
-

12.2 
-9.8 

-
25.5 

-37 
-

35.1 
-

13.3 
-

17.2 
-

37.8 
-

34.4 
-22.2 -18.8 -23.4 

senaki 
-

62.4 
-

30.7 
-

23.4 
-38 

-
29.5 

-
40.7 

-
69.8 

-
66.2 

-
28.1 

-
41.1 

-
58.9 

-
45.5 

-43.9 -40.6 -45.2 

Tbilisi -20 
-

47.8 
-

11.3 
-3.8 

-
32.7 

-
29.6 

-
35.5 

-42 
-

15.4 
-47 -49 

-
21.2 

-29.7 -33 -28.6 

Telavi 
-

18.2 
-

52.9 
-

24.4 
-

14.5 
-

23.5 
-

20.8 
-

43.9 
-

49.2 
-16 

-
58.4 

-
32.2 

-
41.3 

-32.3 -39.9 -29.5 

walka -8.2 
-

12.1 
7 8.7 5.8 -1.9 

-
14.5 

-25 -0.1 
-

40.8 
-4.6 

-
28.7 

-8.2 -14.1 -5.5 

D 

anaseuli 
-

60.3 
-

38.3 
-

54.2 
-

39.8 
-

47.3 
-44 -41 

-
38.8 

-
19.9 

-
42.8 

-
50.6 

-
57.1 

-42.9 -49.8 -39.6 

soxumi 17.1 -4.9 3.7 6 2.2 5.7 27.1 32.4 25 4.7 
-

16.9 
0.4 11.6 1 16.2 

senaki 
-

38.6 
-

44.3 
-

18.1 
-

30.5 
-

41.2 
-

30.8 
-

45.9 
-28 -36 

-
35.5 

-
41.6 

-
50.1 

-35.8 -.35.9 -35.7 

Tbilisi 
-

17.8 
-6.3 -15 -3.8 -5.4 4.6 27 22.1 6.6 

-
14.9 

-
24.5 

-
13.8 

0.9 -15 8.8 

Telavi 
-

24.4 
-4.3 

-
25.1 

-
32.5 

-
32.6 

-
13.2 

-2 0.5 0.3 -9 
-

45.2 
-28 -16.1 -21.1 -13.7 

walka 19.3 19.1 4.5 
-

13.3 
-

11.8 
17 20.8 6.1 18 6.7 9.1 14.4 8.2 11.3 6.4 

Q 

anaseuli 
-

57.9 
-

53.2 
-

47.2 
-

28.6 
-

34.1 
-

32.7 
-

46.8 
-

55.2 
-

23.8 
-

49.4 
-

46.6 
-55 -41.5 -50.7 -37.3 

soxumi -3.6 -5.3 -2.6 -3.3 -4.5 
-

12.6 
-8.4 -7.3 1.6 -8.5 

-
28.3 

-
15.7 

-7.2 -9.3 -6.3 

senaki 
-

49.7 
-

37.6 
-

20.9 
-

34.7 
-

34.1 
-37 

-
58.9 

-
50.9 

-
30.9 

-39 -51 
-

47.8 
-40.5 -38.5 -41.4 

Tbilisi 
-

18.9 
-

24.7 
-

13.3 
-3.8 

-
20.7 

-
16.5 

-
10.9 

-
16.7 

-6.5 
-

33.1 
-

35.5 
-17 -16.1 -23.6 -13.2 

Telavi 
-

21.4 
-

27.4 
-

24.7 
-

23.3 
-

27.5 
-

17.8 
-27 

-
29.3 

-9.6 
-

38.9 
-

38.3 
-

34.9 
-25.2 -30.7 -22.9 

walka 5.8 3.7 5.7 -2 -2.4 6.3 1.3 
-

11.7 
7.9 

-
20.8 

2 -6.3 -0.6 -1.6 -0.2 
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5.2 qvefenili zedapiris radiaciuli balansis  cvalebadoba 
 ramdenadac havis Camoyalibebis ZiriTad faqtors ra-
diaciuli balansi warmoadgens, mis Sesaxeb sruli info-
rmaciis codna havis Seswavlisa da misi cvlilebis ka-
nonzomierebaTa dadgenisaTvis umTavres safuZvels qmnis. 
 qvefenili zedapiris radiaciuli balansis intensiu-
robis da jamebis sidideebi damokidebulia im faq-
torebze, romlebic ganapirobeben misi mdgenelebis sidi-
dis formirebas. horizontaluri qvefenili zedapiris 
radiaciuli balansis gantolebas aqvs Semdegi saxe: 

         B=(S’+D-Rk)-Bg=Q(1-A)-Bg                     (1), 
sadac S aris mzis pirdapiri, D – cis TaRis mier gabneuli, R – 

qvefenili zedapiridan areklili radiacia, Q=S’+D – jamuri ra-
diacia,  Bk=Q(1-A) – mokletalRiani radiaciuli balansi, A – 

qvefenili zedapiris albedo, Bg – grZeltalRiani radiaciuli 
balansi (efeqturi gamosxiveba). mokletalRiani radiaciuli 
balansi warmoadgens qvefenili zedapiris mier STanTqmul ra-
diacias. 
 amrigad radiaciuli balansis ZiriTadi mdgenelebia 
jamuri radiacia da efeqturi gamosxiveba. RamiT radiaciuli 
balansis sidide ganisazRvreboda mxolod efeqturi gam-
osxivebis sididiT (Bg), romelic damokidebulia qvefenili 
zedapiris temperaturaze, Rrublianobaze da atmosferos 
stratifikaciaze. dRiuri Bg-s sidide ZiriTadad ganisazRvreba 
jamuri radiaciis da qvefenili zedapiris albedos sididiT, 
romelic damokidebulia mzis simaRleze, Rrublianobaze, at-
mosferos gamWvirvalobaze da qvefenili zedapiris fizikur 
Tvisebebze. 
 es paragrafi eZRvneba radiaciuli balansisa da misi 
danarCeni mdgenelebis saSualo mravalwliuri mniSvnelobebis 
Seswavlasa da saukuneobrivi cvalebadobis kanonzomierebaTa 
gamovlenas. 
   saqarTvelos aqtinometriuli qselisTvis mokletalRiani 
da grZeltalRiani radiaciuli balansebisa da qvefenili zed-
apiris radiaciuli balansis jamebisaTvis da albedos saSu-
alo mniSvnelobebisaTvis  cxr. 5.4–Si mocemulia saSualo 
Tviuri, saSualo sezonuri da saSualo wliuri monacemebi 
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cxrili 5.4.radiaciuli balansisa da misi zogierTi mdgenelis jamebis saSualo 
mravalwliuri mniSvnelobebi 

Bk 

sadguri 
Tve 

weli X-III 
IV-
IX 1 2 3 4 5 6 7 8 9 10 11 12 

anaseuli  2.67 3.39 5.81 8.05 10.25 10.93 9.56 8.95 7.28 5.97 3.64 2.51 78.91 23.89 55.02 
soxumi 2.77 3.86 6.60 8.40 11.37 12.77 12.61 11.55 8.87 6.38 3.48 2.39 91.05 24.48 65.56 
senaki 2.69 3.51 5.73 7.95 10.46 11.34 9.78 9.28 7.79 6.01 3.45 2.45 80.44 23.84 56.60 

Tbilisi 3.12 4.30 7.15 9.52 12.06 13.40 13.81 12.19 9.03 6.30 3.31 2.62 96.82 26.81 70.01 
Telavi 2.99 3.88 6.59 8.78 11.38 12.91 12.98 11.46 8.71 6.05 3.55 2.81 92.09 25.87 66.21 
walka 2.98 3.53 6.62 9.09 10.84 12.10 12.33 10.76 8.40 6.21 3.71 2.98 89.55 26.03 63.52 

Bg 

sadguri 
Tve 

weli X-III IV-IX 
1 2 3 4 5 6 7 8 9 10 11 12 

anaseuli  -2.26 -2.17 -2.55 -2.56 -2.55 -2.61 -2.15 -2.39 -2.38 -2.90 -2.48 -2.10 -28.94 -14.3 -14.6 

soxumi -2.26 -2.35 -.97 -266 -2.97 -2.99 -2.82 -3.18 -2.96 -3.27 -2.45 -2.10 -32.99 -15.4 -17.6 

senaki -2.11 -2.07 -.42 -.54 -2.65 -2.54 -2.37 -2.63 -2.59 -2.87 -2.19 -1.98 -28.85 -13.5 15.3 

Tbilisi -2.22 -2.42 -2.93 -3.19 -3.22 -3.27 -3.61 -3.77 -3.27 -3.14 -2.33 -2.18 -35.53 -15.2 -20.3 

Telavi -2.58 -2.55 -2.76 -3.05 -3.22 -3.31 -3.59 -3.77 -3.32 -3.22 -2.59 -2.61 -36.57 -16.3 -20.3 

walka -2.61 -2.72 -3.15 -3.12 -3.11 -3.12 -3.19 -3.17 -3.05 -3.27 -2.74 -2.61 -35.96 -17.1 -18.9 

BB 

sadguri 
Tve weli X-

III 
IV-
IX 1 2 3 4 5 6 7 8 9 10 11 12 

anaseuli  0.050 1.19 3.21 5.43 7.58 8.24 7.34 6.49 4.86 2.93 1.03 0.37 49.16 9.22 39.94 
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soxumi 0.46 1.47 3.59 5.69 8.32 9.69 9.71 8.31 5.88 3.05 0.97 0.25 57.38 9.78 47.60 
senaki 0.58 1.45 3.31 5.41 7.82 8.79 7.41 6.65 5.20 3.23 1.27 0.47 51.59 10.30 41.68 

Tbilisi 0.90 1.88 4.22 6.3 8.84 10.13 10.19 8.42 4.76 3.17 1.00 0.45 61.29 11.31 49.68 
Telavi 0.35 1.30 3.68 5.63 8.09 9.49 9.31 7.53 5.31 2.78 0.87 0.10 54.45 9.08 45.36 
walka 0.37 0.80 3.47 5.86 7.73 8.99 9.14 7.59 5.35 2.94 0.97 0.37 53.59 8.93 44.66 

Ak 

sadguri 
Tve weli X-

III 
IV-
IX 1 2 3 4 5 6 7 8 9 10 11 12 

anaseuli  0.30 0.33 0.25 0.21 0.21 0.20 0.21 0.21 0.22 0.21 0.23 0.25 0.24 0.26 0.21 
soxumi 0.28 0.26 0.22 0.21 0.21 0.21 0.21 0.22 0.23 0.24 0.24 0.25 0.23 0.25 0.22 
senaki 0.27 0.26 0.22 0.21 0.21 0.21 0.21 0.22 0.22 0.23 0.23 0.24 0.23 0.24 0.21 

Tbilisi 0.25 0.25 0.19 0.19 0.19 0.18 0.18 0.18 0.19 0.20 0.20 0.22 0.20 0.22 0.18 
Telavi 0.33 0.34 0.23 0.21 0.21 0.20 0.20 0.21 0.21 0.21 0.21 0.25 0.23 0.26 0.21 
walka 0.46 0.51 0.37 0.20 0.20 0.21 0.21 0.21 0.21 0.22 0.28 0.36 0.29 0.37 0.21 
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rogorc cxr. 5.4-dan Cans, Bg, Bk da B-s sidideebi,     
38 wliani periodis informaciis gamoyenebiT dadebiTia 
mTeli wlis ganmavlobaSi, xolo [23]-Si mokleperiodiani 
(1954-1965 wlebi) rigebis analizis Sedegad miRebuli 

dekembris Tviuri jamebi - B soxumSi, TelavSi da ana-
seulSi iyo uaryofiTi (-0.6, -0.2 da –0.1 kkal/sm2, Sesabam-
isad), xolo TbilisisaTvis (1957-1961 wlebi) – dadebiTi. 

radiaciuli balansis wliuri jamebi minimaluria 
anaseulsa da senakisTvis (49.2 da 51.6) da maqsimaluria 
TbilisisaTvis – 61.3 kkal/sm2, TelavSi igi Seadgens         
54.4 kkal/sm2, e.i. saqarTvelos barSi ganeduri mimar-
TulebiT dasavleTidan aRmosavleTisaken adgili aqvs 

B-s sidideebis matebas. B-s SedarebiT maRali mniS-
vneloba soxumSi (57.4 kkal/sm2) ganpirobebulia mzis 
naTebis xangrZlivobis matebiT. 

efeqturi gamosxivebis (Bg) Tviuri da wliuri jame-
bi, piriqiT, maqsimaluria aRmosavleT saqarTvelos barSi 
(meryeobs 35.6-36.6 kkal/sm2 farglebSi) da minimaluria Sa-
vi zRvis sanapiroze (28.8-33.0 kkal/sm2). radiaciuli 
balansisa da efeqturi gamosxivebis wliuri jamebis 
sidideebSi aRniSnuli gansxvaveba ganpirobebulia am 
raionebis fizikur-geografiuli da havis pirobebis 
(Rrublianobis reJimi, atmosferos tenianoba), agreTve, 
qvefenili zedapiris fizikuri Tvisebebis gansxvavebiT, 
romelTa sinqronuli moqmedebis Sedegad adgili aqvs 
dasavleT saqarTvelos barSi efeqturi gamosxivebis Sem-
cirebas, xolo aRmosavleT saqarTvelos barSi – mis 
zrdas. miuxedavad imisa, rom aRmosavleT saqarTvelos 
barSi efeqturi gamosxiveba sWarbobs dasavleT 
saqarTvelos barSi arsebul Sesabamis sidideebs. aq qve-
fenili zedapiris radiaciuli jamebis mravalwliuri 
saSualo sidideebi metia kolxeTis dablobTan Sedare-
biT (soxumis gamoklebiT), rac miuTiTebs im raionSi 
qvefenili zedapiris energetikuli potencialis maRal 
doneze. es movlena ganpirobebulia aRmosavleT 
saqarTveloSi Rrublianobis saerTo raodenobis Sem-
cirebis, da amis Sedegad qvefenili zedapiris mokle-
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talRiani radiaciuli balansis upiratesi zrdis ten-
denciiT efeqturi gamosxivebis zrdasTan SedarebiT. 

balansografis monacemebis Tanaxmad 1957-1961wlebSi 
dRe-Rameebis raodenoba uaryofiTi balansiT dekemberSi 
meryeobda 6-20-is, ianvarSi ki 3-15-is farglebSi, xolo 

1958 wlis dekemberSi B-s sidide aRmoCnda uaryofiTi da 
Seadgina –0.2 kkal/sm2. grZelperiodiani rigebis (38 weli) 
analizis safuZvelze, rogorc aRiniSna, TbilisSi radi-
aciuli balansis saSualo Tviuri mravalwliuri jami 
dekemberSi aRmoCnda 0.5 kkal/sm2-is toli. 

radiaciuli balansis, albedos, mokletalRiani ra-
diaciisa da efeqturi gamosxivebis wliuri jamebis 
cvlilebis sidideebi dakvirvebis periodis (1954-91 ww) 
ganmavlobaSi mocemulia cxr. 5.5-Si, xolo misi procen-
tuli mniSvnelobebi   cxr. 5.6-Si. 

dasavleT saqarTvelos sadgurebze (soxumi, senaki) 
aRniSnuli periodis ganmavlobaSi adgili hqonda qvefe-
nili zedapiris albedos saSualo wliuri sidideebis 
Semcirebis tendencias, anaseulSi ki igi faqtiurad ucv-
leli darCa. aRmosavleT saqarTvelos sadgurebze albe-
dos saSualo wliuri mniSvnelobebi gaizarda. SedarebiT 
intensiuri zrda aRiniSna TbilisSi da walkaSi (nax. 5.1). 

aRniSnuli periodis ganmavlobaSi albedos cvli-

lebebSi (absolutur erTeulebSi 100) anaseulisTvis 
aRiniSna dadebiTi da uaryofiTi gadaxrebis urTierT-
nivelireba, senakisTvis wlis ganmalobaSi, ivnisisa da 
ivlisis garda, Warbobs uaryofiTi, ivnis-ivlisSi ki da-
debiTi gadaxrebi, romelTa maqsimalurma sididem    
Seadgina, Sesabamisad, -2.3 da +0.5% (nax. 5.2) 
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cxrili 5.5. mokletalRiani (Bk), grZeltalRiani (Bg) da radiaciuli balansis (B) Tvi-
uri (sezonuri, wliuri) jamebis (kal/sm2) da albedos (A) saSualo mniSvnelobebis 
cvlileba saSualod 1 wlis manZilze, 1954-91 wlebSi.  
sadguri 

Tve 
weli 

civi 
sez. 

Tbili 
sez. I II III IV V VI VII VIII IX X XI XII 

Bk 

anaseuli -0.043 -0.039 -0.075 -0.064 -0.097 -0.100 -0.124 -0.132 -0.046 -0.078 -0.044 -0.036 -0.876 -0.315 -0.562 
soxumi -0.004 -0.006 0.0012 0.0039 -0.007 -0.042 -0.032 -0.027 0.0002 -0.014 -0.025 -0.009 -0.161 -0.058 -0.103 
senaki -0.032 -0.027 -0.028 -0.066 -0.086 -0.111 -0.152 -0.116 -0.058 -0.055 -0.041 -0.024 -0.795 -0.207 -0.589 

Tbilisi -0.022 -0.048 -0.035 -0.016 -0.07 -0.063 -0.044 -0.056 -0.017 -0.053 -0.029 -0.012 -0.465 -0.200 -0.265 
Telavi -0.021 -0.043 -0.047 -0.053 -0.073 -0.050 -0.086 -0.082 -0.017 -0.057 -0.033 -0.025 -0.586 -0.226 -0360 
walka -0.008 -0.034 -0.014 -0.003 -0.015 0.0113 0.0056 -0.043 0.0199 -0.034 -0.009 -0.007 -0.129 -0.105 -0.024 

Bg 

anaseuli 0.0292 0.0295 0.0286 0.0306 0.0564 0.04 0.0389 0.0557 0.0162 0.0414 0.0308 0.0298 0.4271 0.1893 0.2378 
soxumi 0.0114 0.0137 0.0202 0.0166 0.0241 0.0245 0.0372 0.0418 0.0209 0.0311 0.0266 0.0157 0.2839 0.1187 0.1652 
senaki 0.018 0.0113 0.0077 0.0213 0.036 0.0261 0.0356 0.0352 0.0092 0.028 0.0221 0.0142 0.2648 0.1014 0.1635 

Tbilisi 0.0004 0.0268 -0.003 -0.014 -0.010 -0.001 -0.036 -0.024 -0.029 0.0205 -0.002 -0.006 -0.077 0.0369 -0.114 
Telavi 0.0028 0.022 0.0094 0.0081 0.0186 0.008 0.0181 0.0234 -0.016 0.0157 0.0046 -0.008 0.107 0.047 0.06 

walka -0.019 0.0079 -0.009 -0.008 0.0122 0.0027 0.0041 0.0079 -0.015 
-

0.0011 
-0.017 -0.017 -0.049 -0.053 0.0044 

B 

anaseuli -0.014 -0.009 -0.047 -0.033 -0.040 -0.060 -0.085 -0.076 -0.030 -0.036 -0.013 -0.006 -0.449 -0.125 -0.324 
soxumi 0.007 0.0073 0.0214 0.0205 0.0173 -0.018 0.0053 0.0153 0.0212 0.017 0.0018 0.0067 0.1231 0.0612 0.0619 
senaki -0.014 -0.016 -0.020 -0.045 -0.050 -0.085 -0.116 -0.081 -0.048 -0.027 -0.019 -0.010 -0.531 -0.105 -0.425 

Tbilisi -0.022 -0.021 -0.038 -0.030 -0.081 -0.064 -0.079 -0.080 -0.046 -0.032 -0.031 -0.018 -0.542 -0.163 -0.380 
Telavi -0.013 -0.019 -0.024 -0.035 -0.047 -0.031 -0.060 -0.041 -0.024 -0.036 -0.020 -0.021 -0.371 -0.133 -0.238 
walka -0.026 -0.026 -0.022 -0.010 -0.003 0.014 0.0097 -0.035 0.005 -0.033 -0.026 -0.025 -0.178 -0.158 -0.020 

A 
anaseuli 0.0001 -0.002 0.0001 0.0003 0.0004 0.0005 0.0005 0.0002 0 0 0.0002 -2e-4 0 -3e-4 0.0003 

soxumi 0.0006 0 -0.001 -0.001 -0.001 0 0.0002 0.0003 0.0003 -1e-4 -3e-4 -1e-4 -1e-4 -1e-4 -1e-4 
senaki -0.001 -0.001 -0.001 -0.001 -0.001 0 -1e-4 -0.001 -0.001 -0.001 -0.001 -0.002 -0.001 -0.001 -0.001 

Tbilisi 0.002 0.0039 0.0014 0.0006 0.0005 0.0005 0.0003 0.0003 0.0002 -1e-4 -2e-4 0.0002 0.0008 0.0012 0.0004 

Telavi 0.0015 0.0028 0.0004 0 -0.001 -0.001 -4e-4 -4e-4 -0.001 -0.001 -0.001 -1e-4 0.0001 0.0006 -4e-4 
walka 0.0022 0.0052 0.0017 -0.001 0.0003 0.0003 0 0.0007 0.0006 0.001 0.0018 0.001 0.0012 0.0022 0.0002 
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cxrili 5.6. 
mokletalRiani (Bk), grZeltalRiani (Bg) da radiaciuli 
balansis (B) Tviuri (sezonuri, wliuri) jamebis (kal/sm2) 
da albedos (A) saSualo mniSvnelobebis cvlileba 38 
wlis manZilze, (1954-91 ww) %-Si.  
sadguri 

Tve 
weli 

civi 
sez. 

Tbili 
sez. I II III IV V VI VII VIII IX X XI XII 

Bk 

anaseuli 
-

61.1 
-

43.7 
-

49.3 
-

30.1 
-36 

-
34.8 

-
49.1 

-
55.9 

-
24.1 

-
49.5 

-
47.1 

-53.9 -42.2 -50 -38.8 

soxumi -6 -5.9 0.7 1.8 -2.3 
-

12.6 
-9.6 -8.7 0.1 -8.4 

-
27.1 

-14.3 -6.7 -8.5 -6 

senaki 
-

44.8 
-

29.4 
-

19.2 
-

31.6 
-31 

-
37.1 

-59 
-

47.6 
-28 

-
34.8 

-45 -36.9 -37.6 -33.1 -39.5 

Tbilisi 1 
-

12.4 
3.4 14.7 -3 0.5 6.6 0.4 12.2 

-
14.5 

-
16.2 

3 1.6 -6.1 4.5 

Telavi 
-

26.9 
-

42.3 
-

26.8 
-23 

-
24.2 

-
14.6 

-
25.1 

-
27.1 

-7.3 
-

35.9 
-

35.3 
-33.5 -24.2 -33.2 -20.6 

walka -7.9 
-

36.4 
-4 -0.3 -4.2 4.9 1.7 

-
15.3 

4.8 
-

25.1 
-8.8 -9.1 -5.4 -15.2 -1.4 

Bg 

anaseuli 
-

52.6 
-

51.7 
-

42.6 
-

45.4 
-84 

-
58.2 

-
68.8 

-
88.6 

-
25.9 

-
54.2 

-
47.2 

-53.9 -56.1 -50.3 -61.7 

soxumi 
-

19.2 
-

22.2 
-

25.8 
-

23.7 
-

30.8 
-

31.1 
-

50.1 
-

49.9 
-

26.8 
-

36.1 
-

41.3 
-28.4 -32.7 -29.3 -35.7 

senaki 
-

32.4 
-

20.7 
-

12.1 
-

31.9 
-

51.6 
-39 

-
57.1 

-
50.9 

-
13.5 

-
38.3 

-
38.3 

-27.3 -34.9 -28.5 -40.6 

Tbilisi -0.7 
-

42.1 
4 17 12.3 0.8 37.7 24.5 33.4 

-
24.8 

3.3 9.8 8.3 -9.2 21.4 

Telavi -4.1 
-

32.8 
-

12.9 
-

10.1 
-22 -9.2 

-
19.2 

-
23.6 

18.5 
-

18.5 
-6.7 10.9 -11.1 -11 -11.3 

walka 27.5 -11 10.4 9 
-

14.9 
-3.3 -4.9 -9.5 18.6 -1.3 23.6 25.2 5.1 11.8 -0.9 

B 

anaseuli 
-

61.6 
-

19.2 
-

48.7 
-

18.8 
-

15.5 
-

23.8 
-

40.3 
-

40.5 
-

20.7 
-32 

-
38.4 

-16.4 -29 -37.9 -26.9 

soxumi 95.8 30 27 17 11.4 -2.9 5 9.5 15.7 28.2 28.6 174.8 12.7 35 8.1 

senaki 
-

89.8 
-

41.7 
-

24.3 
-

31.5 
-24 

-
36.6 

-
59.6 

-
46.3 

-
35.3 

-
31.9 

-
56.3 

-77.6 -39.1 -39.2 -39.1 

Tbilisi 4.6 25.9 2.9 13.5 -8.6 0.3 -4.4 
-

10.4 
0.1 -4.2 

-
61.2 

-29.6 -2.3 -1.9 -2.4 

Telavi 
-

140 
-

56.1 
-25 

-
23.5 

-
21.9 

-
12.5 

-
24.6 

-
20.8 

-17 
-

48.5 
-

88.2 
-809 -25.9 -55.8 -19.9 

walka 
-

258 
-123 -17 -5.4 0.1 7.7 4 

-
17.7 

-3.1 
-

51.8 
-101 -251 -12.5 -66.7 -1.7 

A 
anaseuli 1.3 -23 1.5 5.4 7.2 9.5 9 3.6 0 0 3.3 -3 0 -4.4 5.4 

soxumi 8.1 0 
-

13.8 
-

19.9 
-9 0 3.6 5.2 5 -1.6 -4.8 -1.5 -1.7 -1.5 -1.7 

senaki 
-

15.5 
-19 -8.6 

-
14.5 

-
12.7 

0 -1.8 
-

12.1 
-

12.1 
-

13.2 
-

21.5 
-34.8 -13.2 -19 -9 

Tbilisi 30.4 59.3 28 12 10 10.6 6.3 6.3 4 -1.9 -3.8 3.5 15.2 20.7 8.4 

Telavi 17.3 31.3 6.6 0 
-

12.7 
-

11.4 
-7.6 -7.2 -9 

-
10.9 

-9 -1.5 1.7 8.8 -7.2 

walka 18.2 38.7 17.5 -9.5 5.4 5.4 0 12.7 10.9 17.3 24.4 10.6 15.7 22.6 3.6 
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walkisTvis albedos variaciebSi wlis ganmavlobaSi 
(aprilis garda) Warbobs dadebiTi gadaxrebi abso-
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luturi maqsimumiT TebervalSi (+5.2%), aprilSi ki uar-
yofiTi gadaxris sididem Seadgina –0.4%. TbilisisTvis 
ianvar-seqtemberSi da dekemberSi gadaxrebi dadebiTia, 
danarCeni Tveebis (X, XI) ki – uaryofiTi. dadebiTi gada-
xrebis maqsimalurma sididem Seadgina 3.8%, uaryofiTi 
gasaxrebisam ki –0.2%. TelavSi gadaxrebi dadebiTia sami 
Tvis (I, II, III) ganmavlobaSi, xolo danarCeni cxra Tvi-
saTvis igi uaryofiTia. dadebiTi gadaxrebis absolu-
turi sidideebi gacilebiT metia uaryofiTi gadaxrebis 
absolutur sidideebze, romelTa maqsimumi ar aRemateba 
–0.6%-s (nax. 5.2).  

albedos cvlileba fardobiT erTeulebSi 100% 
saSualod 1 wlis manZilze gansaxilveli periodis gan-
mavlobaSi (1954-91 ww) anaseulSi TebervalSi, oqtomberSi 
da noemberSi iyo uaryofiTi, danarCen TveebSi ki dade-
biTi (nax. 5.3). uaryofiTi gadaxrebis maqsimumma Seadgina 
– 5.3% (II), dadebiTi gadaxrebisam ki – 0.35% (VI). soxumi 
oTxi Tvis (I, VII, VIII, IX) ganmavobaSi aRiniSna dadebiTi, 
danarCeni rva TvisaTvis ki uaryofiTi gadaxrebi: pirvel 
SemTxvevaSi gadaxris absoluturma maqsimumma Seadgina 
3.4% (I), meore SemTxvevaSi ki –5.1% (IV). TbilisSi aTi 
Tvis ganmavlobaSi (I-X, XII) adgili aqvs albedos cvli-
lebis dadebiT tendencias, romlis maqsimumi fardobiT 
erTeulebSi TebervalSi Seadgens 1.6%-s, oqtomberSi da 
noemberSi adgili aqvs umniSvnelo uaryofiT gadaxrebs 
(-0.1-0.2%) albedos dadebiTi gadaxrebi aRiniSna ianvarSi, 
TebervalSi da martSi TelavSic, maqsimumiT TebervalSi 
(1.6%). weliwadis danarCen TveebSi ki, uaryofiTi gada-
xrebi minimumiT maisSi, ivnisSi da oqtomberSi (0.3%). 

walkaSi adgili hqonda albedos cvlilebis dade-
biT tendencias aTi Tvis ganmavlobaSi (I-III, V-VI, VIII-XII), 
romlis maqsimumma TebervalSi Seadgina 1.6% (I-X, XII), 
aprilSi iq aRiniSna albedos cvlilebis uaryofiTi, 
ivlisSi ki - nulovani tendencia. uaryofiTi gadaxris 
minimumma aprilSi Seadgina – 0.25% weliwadSi (nax. 5.3). 
mokletalRiani radiaciuli balansis wliuri jamebis 

(Bk) cvlilebebis tendencia (nax.5.4) dasavleT 
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saqarTvelos sadgurebze uaryofiTia. aRniSnul period-
Si wliuri jamebis intensiuri Semcireba aRiniSna anase-

ulsa da senakSi (saSualod 30.0 kkal/sm2), soxumSi Bk-s 
sidide Semcirda daaxloebiT 6.0 kkal/sm2-iT. 

 

 
 

Bk-s (wliuri jamebis) Semcirebis tendencia aRiniSna 
aRmosavleT saqarTvelos sadgurebzec: TbilisSi da 
TelavSi igi Semcirda 20 kkal/sm2-iT, samxreT 

saqarTveloSi (sadguri walka) Bk-s sidide Semcirda 5.0 



141 

 

kkal/sm2-iT. TbilisSi, Telavsa da walkaSi mokletalRi-
ani radiaciuli balansis wliuri jamebis Semcireba Zi-
riTadad ganpirobebulia am sadgurebze qvefenili zeda-
piris albedos cvlilebis dadebiTi tendenciebiT; rac 

Seexeba anaseuls, soxums da senaks, am sadgurebze Bk-s 
Semcirebis tendencia. miuxedavad albedos SesamCnevi 
Semcirebisa senakSi da umniSvnelo cvlilebebisa ana-
seulSi da soxumSi, ganpirobebulia ara qvefenili zeda-
piridan areklili radiaciis wliuri jamebis zrdiT, ar-
amed mokletalRiani radiaciuli balansis meore 
mdgenelis – jamuri radiaciis Sesabamisi cvlilebebiT 
(SemcirebiT) Rrublianobis cvlilebebis Semcirebis 
gavlenis Sedegad. 

 

 
 

qvefenili zedapiris mokletalRiani radiaciuli 
balansis sezonuri jamebi weliwadis Tbili (IV-IX) da 
civi (X-III) periodebisaTvis ZiriTadad ganicdidnen Sem-
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cirebas (Tbilisis garda, romlisTvisac Tbil periodSi 
aRiniSna dadebiTi tendencia – 0.083 kkal/sm2 weli). jame-
bis Semcirebis intensivoba metia Tbili periodisaTvis 
civ periodTan SedarebiT yvela sadgurze, garda 
walkisa, romlisTvisac adgili aqvs Sebrunebul mov-
lenas. igi ganpirobebulia am sadgurze civ periodSi se-
zonuri Tovlis safaris meti xangrZlivobiT (sxva 
sadgurebTan SedarebiT) da albedos maRali mniSvnelo-
biT. TbilisisaTvis sezonuri jamebis cvlilebis dade-
biTi tendencia ganpirobebulia qvefenili zedapiris mok-
letalRiani radiaciuli balansis Tviuri jamebis cvli-
lebis dadebiTi tendenciebiT (IV, VI, VII, VIII, IX). mokle-

talRiani radiaciuli balansis Tviuri jamebi (Bk) uar-
yofiTia SemTxvevebis didi umravlesobisaTvis, ramac ga-
napiroba wliuri da sezonuri jamebis cvlilebebis 

analogiuri tendenciebi. Bk-s cvlilebebis dadebiTi 
tendencia aRiniSna zogierT TveSi soxumSi (III, IV), 
walkaSi, (VI, VII, IX), TbilisSi (IV, VI, VII, VIII, IX), nu-
lovani tendencia dafiqsirda soxumSi (X). 

grZeltalRiani radiaciuli balansis wliuri jamebis 

(Bg) cvlilebis tendencia dasavleT saqarTvelos sadgu-
rebisaTvis (anaseuli, soxumi, senaki) uaryofiTia. aR-

niSnuli periodis ganmavlobaSi Bg maqsimalurad (15.0 

kkal/sm2) Semcirda anaseulSi, soxumSi da senakSi Bg-s 
vardnis sididem Seadgina Sesabamisad 10.0 da 9.0 kkal/sm2 
(nax.5.5). 

aRmosavleT saqarTvelos sadgurebze Bg-s sauku-
neobriv svlas TbilisSi da walkaSi aqvs dadebiTi, 
TelavSi ki uaryofiTi tendencia. amasTanave, misi 
cvlilebebis diapazoni orive SemTxvevisaTvis gacilebiT 

naklebia dasavleT saqarTvelosTvis dafiqsirebul Bg-s 
cvlilebebis diapazonTan SedarebiT. aRniSnul periodSi 

Bg-m saSualod moimata TbilisSi 2.0 kkal/sm2-iT, 
TelavSi ki Semcirda 4% kkal/sm2-iT (nax.5.5). 
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grZeltalRiani radiaciis balansis wliuri jamebis 

(Bg) cvlilebis intensivobam dasavleT saqarTvelos 
sadgurebze Sesabamisad Seadgina anaseulSi 0.427, soxumSi 
0.284, senakSi 0.265 kkal/sm2 weli, aRmosavleT saqarTve-
loSi Tbilissa da walkaSi, Sesabamisad, -0.077 da –0.049 
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kkal/sm2weli, xolo TelavSi – 0.107 kkal/sm2 weli. 
aRsaniSnavia, rom dasavleT saqarTvelos sadgurebze 
wliuri da sezonuri (Tbili, civi periodebi) jamebis 
cvlilebis intensivobis tendenciebs aqvT erTi mi-
marTuleba, aRmosavleT saqarTvelos sadgur TelavSic 
aRniSnulia analogiuri movlena, maSin, rodesac Tbi-
lisSi da walkaSi sezonuri jamebis cvlilebis inten-
sivobis tendenciebi Tbili da civi periodisaTvis aris 
urTierTsawinaaRmdego.  

radiaciuli balansi gansazRvravs qvefenili zeda-
piris energetikul potencials, da misi cvlilebebis 
sididis da tendenciis dadgenas havis cvlilebis 
Seswavlis TvalsazrisiT aqvs gansakuTrebuli mniS-
vneloba. aRniSnuli periodis ganmavlobaSi senaksa da 
anaseulSi adgili hqonda radiaciuli balansis wliuri 

jamebis () Semcirebas, Sesabamisad, 20.0 da 13.0 kkal/sm2-
iT, soxumSi ki zrdas 8.0 kkal/sm2-iT, aRmosavleT 
saqarTvelos sadgurebze – TbilisSi, TelavSi da 

walkaSi, -s sidideebi, Sesabamisad, Semcirda 20.0, 14.0 
da 7.0 kkal/sm2-iT (nax. 5.6.). 

amrigad ganxilul sadgurebze (soxumis garda) 
rogorc aRmosavleT, ise dasavleT saqarTveloSi radi-
aciuli balansis wliuri jamebis cvlilebebis mimar-

Tuleba emTxveva erTmaneTs: adgili aqvs -s Semcirebas, 

soxumSi  izrdeba. wliuri jamebis Semcirebis inten-
sivoba (kkal/sm2weli) maqsimaluria senakisaTvis (0.531), 

minimaluria TbilisisaTvis (-0.037). soxumSi -s zrdis 
intensivoba weliwadSi Seadgens 0.191 kkal/sm2-s. weli-
wadis Tbili periodisaTvis sezonuri jamebis cvlilebis 
intensivoba aRemateba civi periodisaTvis miRebul 
analogiur sidideebs anaseulisaTvis 3-jer, senakisaTvis 
4-jer, TbilisisaTvis 5-jer, TelavisaTvis 2-jer, walk-
isTvis 1.3-jer. 
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radiaciuli nakadebis cvlileba %-Si 38 wlis gan-
mavlobaSi (1954-1991ww) mocemulia cxrilSi 5.3 (Seda-
rebulia 1954 wlis aproqsimirebul mniSvnelobasTan). 
amrigad, Catarebuli gamokvlevebi saSualebas gvaZlevs 

gavakeToT Semdegi ZiriTadi daskvnebi: 
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     1954-1991 wlebis ganmavlobaSi, moRrublulobis saS-
ualo pirobebSi, saqarTveloSi adgili hqonda qvefenili 
zedapiris mokletalRiani radiaciuli balansis wliuri 
jamebis Semcirebas. dasavleT saqarTveloSi jamebis 
maqsimaluri Semcireba aRiniSna anaseulsa da senakSi, 
minimaluri – soxumSi: aRmosavleT saqarTveloSi jamebis 
maqsimaluri Semcireba aRiniSna Telavsa da TbilisSi, 
minimaluri walkaSi. 

aRniSnul periodSi grZeltalRiani radiaciuli 
balansis (efeqturi gamosxiveba) wliuri jamebi Semcirda 
dasavleT saqarTveloSi samive sadgurze (anaseuli, 
senaki, soxumi) – maqsimaluri Semcireba aRiniSna ana-
seulSi. aRmosavleT saqarTveloSi sadgurebze Tbilisi 
da Telavi efeqturi gamosxivebis wliuri jamebi umniS-
vnelod gaizarda, walkaSi ki aseve umniSvnelod Semcir-
da. 

qvefenili zedapiris radiaciuli balansis (mokle-
talRiani radiaciuli balansis da efeqturi gamos-
xivebis jami) wliuri jamebis sidide aRmosavleT 
saqarTvelos samive sadgurebze Semcirda (maqsimalurad 
TbilisSi, minimalurad walkaSi). dasavleT saqarTvelos 
sadgurebze aRiniSna radiaciuli balansis wliuri ja-
mebis cvlilebis urTierTsawinaaRmdego tendenciebi: 
soxumSi zrda, senakSi da anaseulSi Semcireba. radiaci-
uli balansis wliuri jamebis cvlilebis aRniSnuli 
tendenciebi ganapiroba misi komponentebis mokletal-
Riani radiaciuli balansis da efeqturi gamosxivebis 
absoluturma sidideebma da tendenciebma. aRmosavleT 
saqarTvelos sadgurebisTvis radiaciuli balansis wli-
uri jamebis sidideebis da cvlilebebis tendenciebis 
formirebaSi mTavari roli iTamaSa mokletalRiani radi-
aciuli balansis sidideebma (efeqturi gamosxiveba Seic-
vala umniSvnelod) da cvlilebis tendenciebma (Semci-
rebam), rasac moyva radiaciuli balansis wliuri jamebis 
Semcireba samive sadgurze. dasavleT saqarTvelos sad-
gurebze (senaki da anaseuli) mokletalRiani radiaciuli 
balansis wliuri jamebis Semcirebis sidide da Semci-
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rebis tendencia ZiriTadad gansazRvra grZeltalRiani 
radiaciuli balansis (efeqturi gamosxivebis) cvlilebis 
sididem da zrdis tendenciam, ris Sedegad radiaciuli 
balansis wliuri jamebi gansaxilveli periodis ganmav-
lobaSi sagrZnoblad daeca. soxumSi ki aRniSnul peri-
odSi mokletalRiani radiaciuli balansi umniSvnelod 
Semcirda, grZeltalRiani ki – mniSvnelovnad. aman ga-
napiroba qvefenili zedapiris radiaciuli balansis 
wliuri jamebis zrdis tendencia. 

mokletalRiani radiaciuli balansis sidideebis 
formirebaze da cvlilebebis tendenciebze garkveuli 
roli iTamaSa qvefenili zedapiris saSualo wliuri al-
bedos cvlilebebis tendenciebma. dasavleT saqarTvelos 
sadgurebze: anaseuli da soxumi, 1954-1991 wlebis ganmav-
lobaSi adgili hqonda albedos umniSvnelo zrdas, 
senakSi ki – sagrZnob Semcirebas, maSin rodesac aRmosav-
leT saqarTvelos samive sadgurze aRiniSna albedos 
zrdis tendenciebi maqsimumiT walkaSi da minimumiT 
TelavSi.  
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Tavi 6. 
niadagis zedapiris temperaturuli veli 

da misi cvalebadoba saqarTveloSi 

 buneba, romelic calkeuli komponentebisagan Sed-
geba, warmoadgens erT mTlian sistemas, sadac urTules 
fizikur, qimiur da biologiur procesebs mze-atmosfe-
ro-dedamiwis energetikuli mdgomareoba ganapirobebs. 
mis komponentebs Soris (reliefi, klimati, wyali, ni-
adagi, mcenareuli safari da cxovelTa samyaro) mWidro 
urTierTkavSirebi arsebobs. erTis Secvla iwvevs meoris 
Secvlas, meoris Secvla gavlenas axdens sxvebze da a.S. 
magaliTad, havis cvlilebas, romlisTvisac aTeuli 
wlebic sakmarisia, mosdevs wylis balansis Secvla, 
Semdeg florisa da a.S. aRsaniSnavia, rom niadagis 
bunebriv cvlilebas aTaseuli wlebi esaWiroeba, maSin 
roca anTropogenuri faqtorebis Sedegad SesaZlebelia 
misi fizikuri Tvisebebis, pirvelyovlisa temperaturuli 
velis mkveTri cvlileba drois mokle periodSi. es ki, 
Tavis mxriv gavlenas moaxdens mTel rig atmosferul 
procesebze [1,9]. 

saqarTvelos havis cvlilebis energo-balansuri mode-
lis SeqmnisaTvis, erT-erTi mniSvnelovani winapirobaa 
qvefenili zedapiris, kerZod, misi yvelaze mgrZnobiare 
fenis – niadagis zedapiris temperaturuli velis 
Seswavla. am sakiTxs eZRvneba winamdebare Tavi, romlis 
mizania saqarTveloSi niadagis zedapiris temperaturaze 
mravalwliur dakvirvebaTa monacemebis srulyofili an-
alizi, qvefenili zedapiris Termuli reJimis dadgena, 
misi cvlilebis gansazRvra ukanasknel aTwleulebSi da 
monacemTa bazis Seqmna, romelic SemdgomSi energo-
balansuri modelis asagebad iqneba gamoyenebuli. 
6.1. niadagis zedapiris temperaturuli velis reJimi   
          saqarTveloSi 
 saqarTveloSi niadagis temperaturuli reJimis Ses-
wavlisadmi miZRvnili gamokvlevebi sakmaod mcireric-
xovania, maT Soris mniSvnelovania S. gavaSelis saqar-
Tvelos, da gansakuTrebiT, kolxeTis dablobis niada-
gebis Termuli reJimis gamokvleva [10,11] da, agreTve, m. 
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korZaxias naSromi “saqarTvelos hava” [2]. 1960 wlamde 
monacemebiT, mTeli saqarTvelosaTvis, Sedgenilia niada-
gis zedapiris temperaturis ganawilebis ramodenime ruka 
aprilis, ivlisisa da oqtombris TveebisaTvis [12]. rac 
Seexeba niadagis zedapiris temperaturis droSi cvli-
lebas, igi dRemde TiTqmis Seuswavlelia. 
 niadagis zedapiris temperatura izomeba niadagis 
vercxliswylis TermometriT, romelic Tavsdeba hori-
zontalurad ise, rom misi rezervuari naxevrad Caflul 
mdgomareobaSia niadagis swor, moSiSvlebul (mcenare-
ebisagan Tavisufal) zedapirze. dRisiT, mowmendili cis 
pirobebSi, Termometris rezervuari energias Rebulobs 
uSualod mzisgan. radgan niadagisa da rezervuaris STa-
nTqvis unari sxvadasxvaa, faqtiur da gazomil tempe-
raturebs Soris mniSvnelovani gansxvaveba miiReba [13]. 
 niadagis temperaturis gasazomad, minis rezervu-
ariani Termometrebisagan gansxvavebiT, gacilebiT 
zustia eleqtruli Termometrebi. magram, aseTi Termo-
metrebi mxolod bolo periodSi dainerga hi-
drometqselSi da maTi monacemebi klimatis cvlilebis 
Sefasebisas SeiZleba gamoviyenoT mxolod rezervuariani 
Termometrebis gazomvis sizustis Sesafaseblad. aseTi 
Sefasebebis Sedegad [13-17] dadginda, rom dRisiT, gan-
sakuTrebiT mowmendili cis SemTxvevaSi, gazomvis 
cdomilebam ramdenime graduss SeiZleba miaRwios. rezer-
vuariani Termometrebi uRrublo cis dros, dRisiT faq-
tiurad SedarebiT nakleb temperaturas uCveneben. 1958 
wels, Tbilisis observatoriis meteorologiur moedanze 
niadagis zedapiris minis rezervuariani Termometrebi 
Sedarebul iqna niadagis zedapiris Termoeleqtrul 
TviTmweris monacemebs, romelic gazomvis maRali sizus-
tiT gamoirCeva [13]. ori Tvis manZilze dRe-Ramis gan-
mavlobaSi yovel naxevar saaTSi erTdroulad xdeboda 
anaTvlebis aReba niadagis zedapiris sam Termometrze da 
maTi saSualo mniSvneloba Sedarebul iqna Termoeleq-
truli TviTmweris monacemebs. aRmoCnda, rom dRe-Ramis 
ganmavlobaSi maT Soris gansxvaveba mxolod dRisiT 
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aRiniSneboda mowmendili cis, an mcire moRrublulobis 

dros. Termometrebi saSualod 1.0C-mde naklebs uCve-
nebdnen, vidre Termoeleqtruli TviTmweri. moRrubluli 
cis dros da Ramis ganmavlobaSi maT Soris gansxvaveba 
umniSvnelo iyo.  
 garda mikroklimaturi pirobebis ganmsazRvreli 
faqtorebisa, niadagis temperaturul reJimze did gav-
lenas axdens niadagis struqtura da, gansakuTrebiT, 
misi mineraluri Semadgenloba. maTi erTdrouli moq-
medeba niadagis zedapiris temperaturaze uaRresad 
rTulia, da amitomac misi mxolod miaxloebiT gan-
sazRvra Tu SeiZleba. 
 dRe-Ramis ganmavlobaSi niadagis zedapiri ganicdis 
temperaturis met ryevas, vidre mas minimaluri da 
maqsimaluri Termometrebi aRricxaven. gamoCenilma rusma 
klimatologma a. voeikovma SeniSna, rom reliefis for-
mac did gavlenas axdens temperaturis dRe-Ramur ampli-
tudaze. man gamoikvlia, rom niadagis Cazneqil zeda-
pirebze temperaturis amplituda ufro didia, vidre am-
ozneqil zedapirze. Tumca aRniSnuli kanonzomierebani 
Rrublianobam mniSvnelovnad SeiZleba daarRvios. Tu ca 
mTeli dRe-Ramis ganmavlobaSi Rrublebis sqeli feniT 
aris dafaruli, amplituda TiTqmis umniSvneloa. gasaT-
valiswinebelia qaris mimarTulebisa da siCqaris faqto-
rebic. saqarTvelos teritoriaze misi gavlena yvelgan 
erTnairi ar aris. magaliTad, rionis xeobaSi, gazafx-
ulze aRmosavleTis qarebis (fionebis) dros niadagis 
zedapiris temperatura maRla iwevs ramodenime gra-
dusiT, xolo dasavleTis qarebis dros piriqiT. qaris 
mimarTulebasTan da mis siCqaresTan mimarTebaSi, ni-
adagis zedapiris temperaturis cvlileba da masTan da-
kavSirebuli amplitudebi ufro lokaluri cirkula-
ciuri procesebiT aixsneba. Tumca, adgilobrivi klima-
tis Seswavlisas, maT didi mniSvneloba eniWebaT. 

niadagis zedapiris Termuli reJimis Seswavla, uwy-
veti zedapiruli Termuli velis ageba da misi droSi 
cvlilebis dadgena, saqarTvelos rTuli fizikur-geog-
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rafiuli pirobebis gamo, did sirTules warmoadgens. am 
sirTules ganapirobebs saqarTveloSi 30-mde gansxvave-
buli tipis niadagis arseboba, niadagis temperaturaze 
dakvirvebis grZelvadiani monacemebis simcire da 
arsebuli monacemebis araerTgvarovneba. erTgvarovnebis 
Semowmeba da gamotovebuli periodebis aRdgena Cvens 
mier ganxorcielda SemTxveviTi funqciis orTogonalur 
mdgenelebad daSlis meTodis da miwispira haeris tem-
peraturebis gamoyenebiT [3]. aRdgenis sizuste TiTqmis 
yovelTvis 95%-ze maRali iyo, rac niadagis zedapirisa 
da haeris temperaturebs Soris maRalma korelaciurma 
kavSirebma ganapiroba. 

saqarTvelos umetes teritoriaze, wlis yvela se-
zonSi, niadagis zedapiris sakmaod maRali temperaturebi 
aRiniSneba. gamoTvlebma gviCvena, rom mTeli saqarTvelos 

niadagis zedapiris saSualo temperatura 12.2C-ia da igi 
TiTqmis ori gradusiT metia miwispira haeris tempe-

raturaze (10.3C) Sesabamisi wylis orTqlis drekadobis 
(10.3 mb) da fardobiTi sinotivis (74%) pirobebSi.  

niadagis zedapiris Termuli reJimis Sesaswavlad da 
droSi misi cvlilebis dasadgenad gamoyenebulia 1954-
1991 wlebis periodis dakvirvebaTa monacemebi (cxrili 
6.1) saqarTvelos teritoriaze arsebuli 88 meteosadgu-
risaTvis. cxrilSi 6.2 mocemulia aSniSnuli sadgurebi-
saTvis Tvis, wlis da civi da Tbili sezonebis niadagis 
zedapiris saSualo temperaturebi 1954-1991 wlebisaTvis. 
wlis ganmavlobaSi niadagis zedapiris temperatura 
mkveTrad icvleba erTi maqsimumiT (ivlisSi) da erTi 
minimumiT ianvarSi misi ganawileba saqarTvelos terito-
riaze haeris temperaturis ganawilebis analogiuria. yve-
laze maRali temperatura daikvirveba kolxeTis dablo-
bsa da SavizRvispira zonaSi, gansakuTrebiT afxazeTSi 
(leseliZeSi niadagis saSualo wliuri temperatura 

17.1C-ia), aseve mtkvrisa da alaznis napirebis gaswvriv. 
aRmosavleT saqarTveloSi yvelaze maRali saSualo-

wliuri temperatura aRiniSneba gardabanSi (16.3C). 
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 saqarTvelo tipiuri mTiani qveyanaa. teritoriis 
naxevarze mets mTebi Seadgenen. zRvis donidan simaRle-
ebi 0-dan 5000 metramde icvleba. aqedan gamomdinare, igi 
vertikaluri niadagobriv–klimaturi zonebisa da qvezo-
nebis mravalsaxeobis klasikur magaliTs warmoadgens. 
 niadagis zedapiris temperaturis cvlileba simaR-
lis mixedviT rogorc saSualo wliuri, aseve Tbili da 
civi sezonebisaTvis warmodgenilia nax. 6.1. rogorc nax-
azidan Cans niadagis zedapiris temperaturis cvlileba 
adgilis simaRlis mixedviT Tbili da civi sezo-
nebisaTvis stabiluria da ganicdis yovel 100 metrze 

Semcirebas 0.57C-iT. saSualo wliuri temperaturebi-
saTvis analizurad es kavSiri SeiZleba gamoisaxos gan-
tolebiT: 

                            T0= 16.44-5.69z0 
sadac z0 adgilis simaRlea zRvis donidan km-Si. 

 
nax. 6.1. niadagis zedapiris temperaturis cvlileba 

   simaRlis mixedviT (Δ – civi sezoni;  - saSualo       
   sezoni;  - Tbili sezoni)D 
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cxrili 6.1.niadagis zedapiris temperatura (C) 

meteo 
sadguri 

si-
maRle 
zRvis 
do-
nidan  
m-Si 

Tveebi 

I II II IV V VI VII VIII IX X XI XII I-XII X-III 
IV-
IX 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
abasTumani 1265 -6.5 -5.1 1.2 10.2 16.1 19.8 23.9 23.4 17.4 9.2 2.2 -3.7 9.0 -0.5 18.4 
ambrolauri 544 -1.6 0.3 6.0 13.3 19.6 23.8 27.3 25.8 20.3 12.6 5.9 0.4 12.8 3.9 21.7 
anaseuli 158 3.6 4.2 7.6 14.1 19.4 23.3 24.8 24.4 20.7 15.1 10.1 5.5 14.4 7.7 21.1 
axalqalaqi 1716 -7.8 -5.9 -1.4 7.6 13.7 18.5 22.9 21.6 16.2 8.3 0.8 -5.1 7.5 -1.8 16.8 
axalcixe 982 -3.9 -1.5 4.8 12.8 18.6 22.8 26.9 25.5 19.6 11.7 4.3 -1.8 11.9 2.7 21.0 
axmeta  567 0.5 2.0 7.0 14.4 20.1 24.9 28.6 27.0 21.5 14.1 7.4 2.1 14.1 5.5 22.8 
baTumi 2 5.3 6.3 8.9 14.5 20.4 25.0 26.5 25.6 21.9 16.2 10.8 7.2 15.7 9.1 22.3 
barisaxo 1325 -5.8 -3.8 0.8 8.1 13.2 17.0 20.2 19.5 14.7 8.3 2.1 -3.6 7.6 -0.3 15.5 
baxmaro 1926 -7.4 -6.7 -4.6 -0.6 6.9 14.5 17.5 16.6 11.8 4.7 -1.6 -5.6 3.8 -3.5 11.1 
bolnisi 534 0.8 2.8 8.3 15.5 21.9 27.0 31.3 29.7 23.5 15.1 7.7 2.5 15.5 6.2 24.8 
borjomi 789 -30. -1.7 4.5 12.0 16.9 20.9 24.3 23.8 18.0 10.3 4.6 -1.4 10.8 2.2 19.3 
gagris qedi 1644 -5.7 -5.5 -3.4 1.4 11.9 16.7 19.2 18.1 13.3 6.9 0.4 -3.7 5.8 -1.8 13.4 
gali 63 4.0 5.5 8.7 14.1 20.0 24.1 25.9 25.5 21.3 15.3 9.6 5.5 14.9 8.1 21.8 
gardabani 300 1.0 3.4 9.0 16.7 23.4 28.3 32.2 30.8 24.3 15.9 8.2 2.5 16.3 6.7 25.9 
gori 588 -0.9 1.0 6.4 13.4 18.8 23.4 26.8 25.8 20.6 12.7 5.7 0.9 12.9 4.3 21.4 
gudauri 2194 -9.8 -8.9 -5.4 -1.0 6.9 14.0 17.2 16.6 11.5 4.0 -2.5 -8.8 2.8 -5.2 10.9 
gurjaani 415 0.8 2.8 7.7 15.5 22.1 26.9 30.3 28.5 22.8 14.7 7.7 2.3 15.2 6.0 24.3 
dimi 25 2.9 3.7 8.0 14.9 20.9 25.1 27.7 27.0 21.9 14.9 9.1 5.0 15.1 7.3 22.9 
dmanisi 1256 -2.7 -1.4 2.9 10.5 16.2 21.0 24.6 23.3 18.0 11.1 4.4 -0.4 10.6 2.3 18.9 
duSeTi 922 -2.6 -1.3 3.7 11.3 17.1 21.5 24.9 23.6 18.3 10.8 4.4 -0.9 10.9 2.4 19.4 
efremovka 2112 -11.2 -10.0 -6.2 1.6 10.5 15.6 20.4 19.4 13.4 6.1 -2.0 -7.6 4.2 -5.2 13.5 
zugdidi 117 3.6 4.8 7.8 13.7 19.1 23.0 24.9 24.7 20.6 14.4 9.4 5.4 14.3 7.6 21.0 
Tbilisi 403 0.8 2.8 8.0 15.8 22.1 26.9 30.7 29.0 22.8 14.2 6.9 2.2 15.2 5.8 24.6 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
Telavi 568 0.3 1.8 6.8 14.3 20.3 24.9 28.9 27.4 21.6 14.0 7.1 2.0 14.1 5.3 22.9 
TianeTi 1099 -4.9 -3.3 2.2 11.0 17.1 21.7 25.1 23.6 18.2 10.6 3.6 -2.6 10.2 0.9 19.5 
karwaxi 1863 -8.9 -7.3 -2.4 5.9 11.7 16.1 20.6 19.6 14.2 6.9 0.3 -4.6 6.0 -2.7 14.7 
lagodexi 435 1.0 2.8 7.8 15.2 21.0 25.9 29.8 28.1 22.4 15.0 8.3 3.0 15.0 6.3 23.6 
laTa 299 1.1 2.9 7.3 13.6 19.2 23.1 25.6 24.4 19.4 13.1 7.6 2.8 13.3 5.8 20.9 
leseliZe 6 4.3 6.0 9.6 16.1 23.2 28.5 31.2 30.0 24.0 16.0 10.0 5.8 17.1 8.6 25.5 
mestia 1441 -7.6 -6.1 -1.8 6.9 13.5 17.5 21.0 19.5 14.0 7.1 0.6 -5.5 6.6 -2.2 15.4 
muxrani 550 -0.5 1.4 7.0 14.3 20.4 25.2 28.8 27.4 21.4 13.4 5.9 1.2 13.8 4.7 22.9 
oni 788 -2.7 -1.2 4.0 11.8 17.1 21.6 25.2 24.2 18.4 11.1 4.4 -0.8 11.1 2.5 19.7 
radionovka 2100 -10.1 -9.5 -5.3 3.2 10.3 14.5 18.7 17.7 12.2 5.1 -1.7 -7.3 4.0 -4.8 12.8 
samtredia 25 4.0 4.9 8.9 15.1 21.1 25.4 27.4 26.8 22.1 15.7 9.8 5.8 15.6 8.2 23.0 
saqara 148 2.0 3.3 8.1 15.1 21.3 25.8 28.4 27.7 22.4 15.2 8.8 4.2 15.2 6.9 23.4 
soxumi 116 4.4 5.6 8.9 14.5 20.3 25.3 27.7 27.2 21.9 15.6 10.0 6.3 15.6 8.5 22.8 
tyibuli 535 -0.1 0.6 4.8 12.5 18.6 22.2 24.3 24.0 19.8 12.7 6.5 1.8 12.3 4.4 20.2 
fasanauri 1074 -4.7 -2.9 2.5 10.6 16.3 20.8 24.0 23.0 17.7 10.5 3.7 -2.2 10.0 1.2 18.7 
foTi 3 4.7 6.0 9.9 15.7 22.1 26.7 28.0 27.3 22.6 16.3 10.5 6.2 16.3 8.9 23.7 
fsxu 685 -3.3 -2.0 2.2 11.4 18.6 22.7 25.5 23.8 18.0 11.1 4.4 -1.1 10.9 1.9 20.0 
qvezani 266 3.8 4.8 7.5 13.6 19.4 22.6 24.1 24.5 20.4 14.3 9.7 5.5 14.2 7.6 20.8 
yvareli 449 1.2 2.7 7.6 14.9 21.0 25.6 29.1 28.2 22.0 14.6 7.8 2.6 14.8 6.1 23.5 
Siraqi 555 -1.4 0.4 6.0 14.4 21.5 26.3 29.6 28.0 21.1 12.8 5.6 0.5 13.7 4.0 23.5 
Caqvi 30 4.7 5.6 8.6 14.5 20.3 24.8 26.3 25.7 21.8 16.2 10.6 6.5 15.5 8.7 22.2 
senaki 40 4.5 5.7 9.1 15.2 21.6 25.6 27.4 27.3 22.5 16.3 10.7 6.4 16.0 8.8 23.3 
cxinvali 862 -1.9 -0.6 5.1 12.7 18.8 23.4 26.6 25.5 19.9 12.2 5.1 0.3 12.3 3.4 21.1 
walka 1457 -5.2 -4.2 0.5 9.4 15.0 19.2 23.0 21.7 15.8 8.7 2.0 -3.2 8.5 -0.3 17.3 
wifa 637 -1.4 -0.7 3.8 11.7 17.5 22.2 24.7 24.5 19.4 11.8 5.6 0.5 11.6 3.3 20.0 
xaiSi 730 -2.4 -0.6 5.0 13.4 19.8 23.4 26.7 25.5 19.7 11.9 4.1 -0.3 12.2 2.9 21.4 
xeTa 29 5.5 6.8 9.9 15.6 21.5 26.1 27.4 27.2 22.3 15.8 11.0 6.7 16.3 9.3 23.4 
xulo 823 -1.1 -0.8 3.5 12.7 18.8 22.9 25.5 25.0 19.9 13.1 6.1 0.9 12.2 3.6 20.8 
java 1109 -4.3 -3.3 2.0 10.9 17.3 21.9 25.8 24.7 18.3 10.7 3.9 -2.1 10.5 1.2 19.8 
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meti TvalsaCinoebisTvis, saqarTvelos niadagis 
zedapiris temperaturis ricxobrivi maCveneblebi ro-
gorc dasavleT, ise aRmosavleT saqarTvelos sxvadasxva 
regionisaTvis, niadagobriv–klimaturi vertikaluri zo-
nalobis gaTvaliswinebiT warmodgenilia cxrilebSi 6.2 
da 6.3. vertikaluri zonebis farTobebi aRebulia Sro-
midan [18].  

niadagis zedapiris temperatura zRvidan daSo-
rebasTan erTad, lixis qedamde (xeTa-senakis midamoebis 
garda) TiTqmis yvelgan mcirdeba. yvelaze dabal mniSvne-
lobas igi aRwevs samxreT saqarTvelos mTianeTSi, ker-
Zod javaxeTis zeganze. es teritoria Cveni qveynis yve-
laze civi mxarea da mas “saqarTvelos cimbirsac” uwo-
deben [4]. meteosadguri efremovka (H=2112m), romelic am 
regionSi mdebareobs, 80m-iT dablaa kavkasionis samxreT-
aRmosavleT ferdobze mdebare gudaurTan SedarebiT, ma-

gram 1.4C-iT civia masze. igi miekuTvneba civi mTa-
mdelos niadagur-klimatur zonas, romelic me-6 verti-
kalur simaRlebriv zonaSia moTavsebuli (cxrili 6.3)    

notio subtropikuli zonis, kolxeTis dablobis (0-
200m) saerTo farTobi daaxloebiT 7600 km2-s aRemateba. 
3176 km2 uWiravs yviTelmiwebsa da yviTelmiwa-ewer niada-
gebs; daaxloebiT 2258 km2- wiTelmiwebsa da wiTelmiwa-
ewer niadagebs; Waobis torfian da lebian niadagebs, er-
Tad aRebuls, ki – 2010 km2 [19]. aq niadagis zedapiris 

saSualo wliuri temperatura 14-dan 17C-mde meryeobs, 

ianvris 3-dan 5C-mde, xolo ivlisis 25-dan 32C-mde 
(cxrili 6.2). 
    aRsaniSnavia, rom kolxeTis Waobiani niadagebis gavr-
celebas xels uwyobs adgilis zedapiris vakianoba, War-
bi atmosferuli naleqebi, maRali sinotive da sxv. maRa-
li humusis Semcvelobis gamo niadags muqi feri aqvs da, 
Sesabamisad mcire albedo, rac xels uwyobs siTbos di-
di raodenobiT STanTqmas da mis akumulacias niadagSi. 

dablobis mosazRvre mTiswineTSi (201-400 m) Waobis 
niadagebi naklebad aris gavrcelebuli. aq ianvris tem-
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peratura 1-dan 4C-mde meryeobs, ivlisisa 24-dan 28C-mde, 

xolo wliuri –13-dan 15C-mde (cxrili 6.2)            
cxrili 6.2.niadagis zedapiris temperaturisa da far-
Tobebis ganawileba simaRlis mixedviT dasavleT saqarT-
veloSi 
 vertikalu-
ri zonebi 
m-Si 

niadag-
klimaturi 
zonebi 

far-
Tobi 
km2 

ianvari 
C 
dan-mde 

ivlisi 
C 
dan-mde 

wliuri 
C 
dan-mde 

0-200 Tbili 
notio 
subtropi-
kuli 

7673.2 3 5 25 32 14 17 
201-400 2464.5 1 4 24 28 13 15 
401-600 2104.6 -2 2 24 29 12 14 

601-1000 zomierad 
Tbili 
mTa-tyis 

4209.8 -4 2 23 26 10 13 
1001-1400 4144.7 -6 -5 19 24 7 8 
1401-1800 4028.6 -8 -6 19 22 6 7 
1801-2200 zomierad 

civi mTa-
tyis 

3594.3 -7 - 18 - 4 - 
2201-2600 2434.3       

cxrili 6.3.niadagis zedapiris temperaturisa da 
farTobebis ganawileba simaRlis mixedviT aRmosavleT 
saqarTveloSi 
vertika-
luri 
zonebi 
m-Si 

niadag-
klimaturi 
zonebi 

farTobi 
km2 

ianvari 

C 
dan-mde 

ivlisi 

C 
dan-mde 

wliuri 

C 
dan-mde 

201-400 Tbili, 
SedarebiT 
mSrali sub-
tropikuli   

3405.7 0 2 31 32 16 17 

401-600 4245.1 -2 0 27 31 12 15 

601-1000 zomierad 
Tbili mTa-
tyis 

7671.3 -4 0 25 29 10 14 
1001-1400 5851.7 -7 -3 21 26 8 12 
1401-1800 5708.1 -9 -6 18 23 5 8 
1801-2200 zomierad 

civi mTa-
tyis 

4651.7 -12 -9 18 22 3 7 

2201-2600 2933.8 -14 -13 14 17 0 2 

 dasavleT saqarTvelos mTa-tyis zona moicavs did 
teritorias saSualo mTian sartyelSi. aq niadagis Zi-
riTadi tipi yomrali niadagebia. niadagis zedapiris 

saSualo temperatura ianvarSi -8C-mde ecema, ivlisis 

22C-s aRwevs, xolo wliuri 7C-s Seadgens. aRsaniSnavia, 
rom aRmosavleT saqarTveloSi imave vertikalur zonaSi 
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niadagis zedapiris temperatura ianvarSi 1C-iT naklebia, 

xolo ivlisSi saSualod 1C-iT metia, vidre dasavleT 
saqarTveloSi, rac mis met kontinenturobaze miuTiTebs. 
 mTa-mdelos niadagebis gavrcelebis arealia subal-
puri da alpuri zona. dasavleT saqarTvelos notio sub-
tropikebisagan gansxvavebiT, aRmosavleT saqarTveloSi 
mSrali subtropikebi moicavs Sida da qvemo qarTlis 
vakeebs, ioris zegansa da alaznis dablobs 201-dan 600-
mde. rogorc ukve aRiniSna, aq, ianvris saSualo tempera-
tura 1-1.5 gradusiT naklebia, vidre dasavleT saqarTve-
los notio subtropikebis Sesabamis vertikalur zonaSi, 
saSualo wliuri temperatura ki metia 2-3 gradusiT, 
zafxulis maRali temperaturebis gamo (cxrili 6.3). 
 maRali Termuli reJimiT xasiaTdeba aRmosavleT 
saqarTvelos yavisferi, Savmiwa, ruxi-yavisferi, mura da 
damlaSebuli niadagebi. es ukanaskneli ganviTarebulia 
alaznis velze, iq sadac naxevrad udabnos landSaft-
ebsac ki vxvdebiT [5,20]. 
 aRmosavleT saqarTvelos zomierad Tbili mTa-tyis 
zonas didi farTobi ukavia rogorc CrdiloeT, aseve 
samxreT kavkasionis mTis Sua da zeda nawilSi. aq zeda-

piris temperatura meryeobs -4C-dan -9C-mde ianvarSi da 

18C-dan 29C-mde ivlisSi (cxrili 6.3)  
 aRmosavleT saqarTvelos zonebidan gansakuTre-
bul yuradRebas iqcevs samxreT saqarTvelos niadagebi, 
sadac umetesad gavrcelebulia mTis Savmiwebi, romlebic 
1500-2200 m simaRleze mdebareoben. aq niadagis zedapiris 
temperatura wlis civ periodSi Zalze dabalia, ianvarSi 

-12C-ze dablac ki ecema. 
 mTebSi intensiurad mimdinareobs eroziuli proce-
sebi, yovelwliurad izrdeba saSiSi bunebrivi proce-
sebis sixSire da intensivoba. winaT tyiT dafaruli 
adgilebi axla mTlianad utyeo da moSiSvlebulia. Tu 
rogor Semcirda tyis farTobebi, amisaTvis sakmarisia 
davasaxeloT XVIII saukunis cnobili qarTveli geo-
grafis vaxuSti bagrationis fundamenturi Sroma [6] sa-
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dac is imereTs (saerTod mTel kolxeTs) axasiaTebs 
rogorc Zalzed tyians. 
 1950-1985 wlebSi, sasoflo-sameurneo savargulebma 
didi cvlileba ganicada sxvadasxva xarisxis eroziis, 
wiaRiseuli resursebis Ria wesiT mopovebis, wyaldido-
bebis da sxva mizezebis gamo [4,7,8,20,21] aseve did cvli-
lebebs ganicdis saqarTvelos Savi zRvis sanapiroc [22]. 
 6.2. niadagis zedapiris temperaturuli velis  

cvalebadoba 
  wina paragrafSi aRniSnuli procesebi radikalu-
rad cvlian qvefenili zedapirebis Termul reJims. 
rogorc ukve aRiniSna, saqarTvelo did anTropogenur 
zegavlenas ganicdis. amitomac, aseT patara teritoriaze, 
qvefenili zedapirebis mravalferovnebasTan da aR-
niSnul cvlilebebTan dakavSirebiT, niadagis zedapirs 
gansxvavebuli temperaturebi gaaCnia, xolo maT droSi 
variaciebs sxvadasxva siCqare da mimarTuleba aqvT. es 
kargad Cans Cvens mier Sedgenili niadagis zedapiris 
temperaturis cvlilebis rukebidanac (nax. 6.2-6.6), rom-
lebic aigo ianvris, ivlisis, wliuri, Tbili (IV-IX) da 
civi (X-III) periodebis temperaturaTa cvlilebebis 
mixedviT. 
 niadagis temperaturuli velis cvlilebebis gamo-
savlenad gamoyenebuli iqna ori kriteriumi: pirveli – 
1973-91 da 1954-72 wlebis niadagis temperaturis anoma-

liaTa Soris arsebuli sxvaobebi (T=T1973/91 -T1954/72) da 
meore – niadagis temperaturis anomaliaTa variaciebis 
wrfivi aproqsimacia, romelic dakvirvebis mTel periods 
(1954-1991) moicavs. 
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 1973-91 da 1954-72 wlebis periodebs Soris sxvaobebi 
gviCvenebs, rom niadagis zedapiris temperatura klebu-
lobs saqarTvelos mTel teritoriaze. es kleba 
SeimCneva noembridan moyolebuli Tebervlis CaTvliT, 
gansakuTrebiT ianvarsa da noemberSi, rodesac tempera-

turaTa sxvaobam 1C-s miaRwia. aRsaniSnavia, rom aprilsa 
da nawilobriv seqtembris TveSi temperatura umniSv-
nelod, magram mainc matulobs (nax. 6.7). klebis aseTive 
suraTi gvaqvs, rodesac niadagis zedapiris temperaturis 
cvlilebis anomaliebi gamoTvlilia, axla ukve, 1954-1991 
wlebis periodisaTvis. cvlilebis dadebiT anomaliebs 
aqac adgili aqvs aseve aprilsa da ivlisis TveSi (nax. 
6.8). es kidev erTxel adasturebs Cveni gamoTvlebis sa-
fuZvelze miRebuli daskvnis siswores, imis Sesaxeb, rom 
niadagis zedapiris temperatura klebulobs mTels 
saqarTveloSi. TiTqmis yvela TveSi, aprilis da seqtem-
bris garda. 
 niadagis zedapiris temperaturis cvlilebis yvela-
ze mkveTri anomaliebiT, rogorc klebis, ise zrdis Tva-
lsazrisiT, Siraqi (maqsimaluri anomaliebi zrdis mimar-
TulebiT) da oni (minimaluri anomaliebi klebis mimar-
TulebiT) gamoirCeva (nax. 6.9). rogorc naxazidan Cans, 
onSi niadagis zedapiris temperatura SesamCnevad klebu-
lobs wlis Tbil periodSi, (gansakuTrebiT maisSi) da 

klebis saSualo siCqare yovelwliurad – 0.12C-s Sead-
gens. aseTi procesi damaxasiaTebelia TiTqmis mTeli da-
savleT saqarTvelosaTvis, mxolod naklebi intensi-
urobiT. rac Seexeba aRmosavleT saqarTveloSi, niadagis 
zedapiris temperaturis cvlilebas, aq, igi TiTqmis Se-
umCnevelia da maqsimaluri zrdis siCqare (SiraqSi) wel-

iwadSi 0.05C-s ar aWarbebs. 
 Cvens mier dadgenili kanonzomiereba kidev erTxel 
dasturdeba niadagis zedapiris saSualo wliuri tempe-
raturis msvlelobidanac. dasavleT saqarTveloSi, rome-
lic am SemTxvevaSi warmodgenilia 3 meteosadguris (so-
xumis, senakis da anaseulis) monacemebiT, SeimCneva tem-



167 

 

peraturis klebis tendencia Savi zRvis sanapiro zolSi, 
kerZod, soxumisa da anaseulis mimdebare teritoriaze.  
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zRvidan cota daSorebiT, magaliTad senakSi, es 
maCvenebeli mravalwliuri normis [19,23] farglebSia, e.i. 
mis saukuneobriv svlaSi arc matebis da arc klebis 
tendencia ar aRiniSneba (nax. 6.10). 
 aRmosavleT saqarTveloSi sakvlevi elementis cvli-
leba naklebi intensiurobiTaa gamoxatuli, rasac aR-
mosavleT saqarTvelos sami punqtisaTvis (Tbilisi, 
Telavi, walka) niadagis zedapiris saSualo wliuri tem-
peraturis cvlileba gviCvenebs (nax. 6.11) igive periodi-
saTvis. 
   naxazze 6.12 mocemulia niadagis zedapiris saSu-
alo wliuri temperaturis saukuneobrivi msvlelobebi 
saqarTvelos teritoriaze dakvirvebis im punqtebisaTvis, 
romlebic yvelaze naklebi SemcirebiT (oni) da zrdiT 
(dmanisi) xasiaTdebian. naxazze datanilia mrudebi, rom-
lebic agebulia mocemuli wertilebis mesame rigis po-
linomiTi aproqsimaciiT. miuxedavad imisa, rom maT 
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saqarTvelos teritoriaze cvlilebis yvelaze mkveTrad 
gamoxatuli urTierTsawinaaRmdego tendenciebi gaaCniaT, 
mokleperiodiani variaciebis gamoricxvis Semdeg, isini 
TiTqmis sinqronulobiT xasiaTdebian da amave dros maTi 
msvlelobebi TvalnaTliv miuTiTebs temperaturis 
cvlilebaSi cikluri procesebis arsebobaze. 
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 aRsaniSnavia, rom iseve rogorc haeris temperaturis 
dros, niadagis zedapiris temperaturis mravalwliuri 
cvlilebis amplituda simaRlis mixedviT ar icvleba. es 
naTlad Cans naxazidan 6.13, romelzedac datanilia 
dakvirvebis yvela sadgurisaTvis niadagis zedapiris 
mravalwliuri saSualo cvlilebis  (cxr. 6.2) sidideebi, 
simaRlis mixedviT. 
 niadagis zedapiris temperaturaze arsebuli empiri-
uli masalebis srulyofis Semdeg, ganisazRvra 
saqarTvelos teritoriaze diskretul wertilebSi tem-
peraturis droSi cvlilebis mimarTulebebi da 
sidideebi. aseve, kompiuteris mier matriculi 
mogluvebis meTodiT aigo niadagis zedapiris tempera-
turis ganawilebis uwyveti velebi. 
 amrigad, globaluri klimatis saerTo daTbobis 
fonze, sakvlev periodSi, dasavleT saqarTvelos umetes 

teritoriaze niadagis zedapiris temperatura 0.1-0.3C-iT 
klebulobs, Tumca aprilsa da seqtemberSi SeimCneva misi 
matebac. rac Seexeba aRmosavleT saqarTvelos, aq, es  
maCvenebeli praqtikulad mravalwliuri normis far-
glebSia. 
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