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uak 551. 583ANO                               
naSromSi  gaanalizebulia  gavlili  saukunis  manZilze  haer-

is  temperaturisa  da naleqebis  cvalebadoba  saqarTvelos  sami 
klimaturi  olqis  maxasiaTebel  meteosadgurebze  (Tbilisi , qu-
Taisi , axalqalaqi ), agreT veEZlieri  qarebis  reJimis  trendebi  
Tbilissa  da quTaisSi . Sefasebulia  SerCeul  sadgurebze  tempe-
raturu li  maxasiaTeblebis  reprezentatu loba  Sesabamisi ol -
qebis  teritoriisTvis . dadgenilia  samive sadgurze  saSualo  se-
zonuri  da  wliuri  temperaturebisa  da naleqTa  jamebis  cvl i-
lebis  kanonzomierebani  30-wlian  klimatur  periodebs  So ris . ga-
nxilulia  gavlili  naxevari  saukunis  manZilze  centraluri  kav-
kasionis  zogierTi  myinvaris  dinamikis  maxasiaTeblebi . 
Sefasebu lia  saqarTvelos  regione bis  mowyvladoba  klimatis  
cvlilebis  mimarT, agreTve  ekonomikis  wamyvani dargebisa  da 
bunebrivi  ekosistemebis  mgrZnobi aroba  klimaturi  parametrebis  
mimarT. ganxilulia  saqarTveloSi  klimatis  cvlilebis  pol i-
tikis  sakiTxebi . 

naSromi  gankuTvnilia  klimatis  cvlilebis  problemaze  mo-
muSave specialistTa  farTo  wrisTvis . masSi miRebuli  Sedege-
bi  SeiZleba  gamoyenebuli  iqnas  qveyanaSi klimatis  cvlilebis  
mimarT sistemebis  mowyvladobis  Sesafaseblad , Sesabamisi saa-
daptacio  RonisZiebebis  SesamuSaveblad  da samxreT  kavkasiis  
regionSi  klimatis  mosalodneli  cvlilebis  saprognozo  sc e-
nar ebSi  gasaTvaliswineblad . 

 

UDC 551.583                       
The variation of air temperature and precipitation during the past century is 

analyzed at 3 meteorological stations (Tbilisi, Kutaisi, Akhalkalaki) typical for 

three climatic regions of Georgia, as well as trends in high winds regime in Tbilisi 

and Kutaisi. The representation degree of temperature features at the selected sta-

tions for the entire territories of relevant regions is assessed. The regularities of 

seasonal and annual variation of air temperature and sums of precipitation between 

30-year climate periods are established. The dynamics of some glaciers at the cen-

tral part of Greater Caucasus is discussed for the past half-a-century. The vulnera-

bility of Georgiaôs different regions to climate change is assessed, as well as sensi-

tivity of main sectors of economy and natural ecosystems to climate parameters. 

Some aspects of climate change policies in Georgia are discussed. 

The monograph is intended for the wide range of experts in the field of climate 

change. Obtained data can be used for the assessment of vulnerability of different 

systems to climate change in Georgia, for preparation of corresponding adaptation 

measures and application to scenarios of predicted climate change in South Cauca-

sus region. 
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ʋɼʂ 551.583                        
ɺ ʨʘʙʦʪʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʟʘ ʧʨʦʰʝʜʰʝʝ ʩʪʦʣʝʪʠʝ ʪʝʤʧʝ-

ʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʦʩʘʜʢʦʚ ʥʘ ʪʨʝʭ ʭʘʨʘʢʪʝʨʥʳʭ ʤʝʪʝʦʩʪʘʥʮʠʷʭ (ʊʙʠʣʠʩʠ, ʂʫ-

ʪʘʠʩʠ, ɸʭʘʣʢʘʣʘʢʠ) ʪʨʝʭ  ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ ɻʨʫʟʠʠ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʳ 

ʪʨʝʥʜʳ ʨʝʞʠʤʘ ʩʠʣʴʥʳʭ ʚʝʪʨʦʚ ʚ ʊʙʠʣʠʩʠ ʠ ʂʫʪʘʠʩʠ. ʆʮʝʥʝʥʘ ʨʝʧʨʝʟʝʥʪʘ-

ʪʠʚʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʚʳʙʨʘʥʥʳʭ ʩʪʘʥʮʠʷʭ ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʙʣʘʩʪʝʡ. ʆʧʨʝʜʝʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʠʭ 

ʩʝʟʦʥʥʳʭ ʠ ʛʦʜʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʩʫʤʤ ʦʩʘʜʢʦʚ ʤʝʞʜʫ 30-ʣʝʪʥʠʤʠ ʢʣʠʤʘʪʠ-

ʯʝʩʢʠʤʠ ʧʝʨʠʦʜʘʤʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʠʥʘʤʠʢʠ ʥʝʢʦʪʦʨʳʭ ʣʝʜ-

ʥʠʢʦʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʟʘ ʧʨʦʰʝʜʰʠʝ ʧʦʣʚʝʢʘ.  

ʆʮʝʥʝʥʘ ʫʷʟʚʠʤʦʩʪʴ ʨʝʛʠʦʥʦʚ ɻʨʫʟʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʘ 

ʪʘʢʞʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʚʝʜʫʱʠʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʢʦʩʠ-

ʩʪʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʈʘʩʩʤʦʪʨʝʥʳ ʥʝʢʦʪʦʨʳʝ ʚʦ-

ʧʨʦʩʳ ʧʦʣʠʪʠʢʠ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʚ ɻʨʫʟʠʠ. 

ʄʦʥʦʛʨʘʬʠʷ ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʰʠʨʦʢʠʡ ʢʨʫʛ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʧʨʦʙʣʝʤʝ ʠʟ-

ʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. ʇʦʣʫʯʝʥʥʳʝ ʚ ʥʝʡ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʜʣʷ ʦʮʝʥʢʠ ʫʷʟʚʠʤʦʩʪʠ ʩʠʩʪʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʚ ɻʨʫʟʠʠ, 

ʧʦʜʛʦʪʦʚʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ  ʫʪʦʯʥʝ-

ʥʠʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʩʮʝʥʘʨʠʝʚ ʦʞʠʜʘʝʤʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʚ ʨʝʛʠʦʥʝ 

ʖʞʥʦʛʦ ʂʘʚʢʘʟʘ. 
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winasityvaoba  
 

klimatis  cvlilebis  sakiTxebma hidrometeorologiis  institutis  
kvlevebSi  adgili  daimkvidra  gasuli  saukunis  70-iani  wlebidan , r o-
desac  globaluri  daTboba  jer  kidev  ar  iyo  gamovlenili  im masSta-
biT , rom  igi  mecnierTa  da politikosTa  gansjis  sagani  gamxdariyo  
saerTaSoriso  doneze . aRniSnuli  gamokvlevebi  mniSvnelovanwilad  
stimulirebuli  iyo  saqarTvelos  mecnierebaTa  akademiis  geografiis  
institutSi  akad. T . daviTaias  xelmZRvanelobiT  wamowyebuli  samu-
SaoebiT , romlebic  ZiriTadad  eyrdnoboda  kavkasionis  myinvarebis  
gamoyenebas bolo  aTaswleulebSi  klimatis  cvalebadobis  Sesaswav-
lad . 

1995 wlidan  gaeros  klimatis  cvlilebis  CarCo konvenciasTan  
mierTebis  Semdeg saqarTvelo  aqtiurad  Caeba klimatis  cvl i lebis  
problemasTan  dakavSirebul  saqmianobaSi. bolo  15 wlis  manZilze  
hidrometeorologiis  instituti  mniSvnelovan  rols  asrulebs  am saq-
mianobis , da maT Soris  samecniero  gamokvlevebis  farglebSi  mimdi-
nare  samuSaoebSi. institutis  monawileobiT  Sesrulda  CarCo konven-
ciisaTvis  saqarTvelos  pirveli  da meore erovnuli  Setyobinebebi , 
gamoqveynda 8 monografia  da 60-ze  meti  samecniero  statia , romlebic  
uSualod  eZRvneba saqarTveloSi  klimatis  cvlilebis  problemas . 

Bbolo  wlebSi  gansakuTrebuli  aqtualoba  Sei Zina klimatis  pro g-
nozirebuli  cvlilebis  mimarT erovnul  da r egionalur  doneze  saa-
daptacio  Ro nisZiebebis  momzadebam da ganxorcielebam , rac  TiToeul  
qveyanaSi  klimatis  cvlilebis  politikis  umTavres  rgols  warmoad-
gens. aRniSnuli  mimarTulebiT  proeqtebis  momzadebam auc i lebeli  
gaxada gavlili  saukunis  manZilze  erovnul  doneze  kl i matis  cvl i-
lebis  instrumentulad  dasabuTebuli  trendebis  dadgena, rac  SesaZ-
leblobas  iZleva  Sefasdes  qveyanaSi arsebuli  bunebrivi  da anTr o-
pogenuli  sistemebis  mowyvladoba  da adaptaciis  unari  klim atis  ukve 
gamovlenili  cvlilebis  mimarT.  

winamdebare naSromi  Sesrulebulia  hi drometeorologiis  inst i-
tutSi  aRniSnuli  mimarTulebiT  warmoebuli  gamokvlevebis  fargle b-
Si  da igi  miznad  isaxavs  gavlili  saukunis  manZilze  saqarTvelos  sam 
klimatur  olqSi  klimatis  dafiqsirebuli  cvlilebis  trendebis  
dadgenas . miRebuli  Sedegebi  safuZvlad  daedo  institutis  TematikiT  
gaTvaliswinebuli  samuSaoebis Sesrulebas , romlebic  Seexeba mimdi-
nare  saukunis  bolomde  klimatis  mosalodneli  cvlilebis  fonze  
saqarTveloSi  bunebrivi  da anTropogenuli  sistemebis  mowyvladobis  
Sefasebas  da Sesabamisi saadaptacio  RonisZiebebis  momzadebas. 

 
                                     T. cincaZe                     
                                institutis d i re qt o ri  
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Foreword 

The topics of climate change have been integrated in the scientific research of 

the Institute of Hydrometeorology since 1970-es, when global warming was not 

manifested yet on a scale to be a matter of concern for scientists and politicians at 

the international level. This research was greatly stipulated  by scientific activities 

initiated at the Institute of Geography of the Georgian Academy of Sciences under 

the leadership of Academician F.Davitaia that were based upon the use of glaciers 

of the Greater Caucasus for the exploration of climate change through the last mil-

lennia. 

Since 1995, after joining the UNFCCC, Georgia has been actively engaged in 

activities related with the Climate Change problem. For the last 15 years the Insti-

tute of Hydrometeorology is playing an important role in the research being carried 

out in this direction. The Institute took part in the preparation of Georgiaôs Initial 

and Second National Communications to the UNFCCC. It has published 8 mono-

graphs and more than 60 scientific papers devoted to the problem of climate 

change in Georgia. 

For the last years special urgency has gained the preparation and implementa-

tion at national and regional levels of adaptation measures to the anticipated 

changes of climate, being a crucial part of climate change policy in any country. 

The preparation of projects in this direction has necessitated the determination at 

the national level the instrumentally substantiated trends of climatic change during 

the past century, making it possible to assess the vulnerability and adaptive capaci-

ty of countryôs natural and anthropogenic systems to the already revealed changes 

in climate. 

The work presented is implemented at the Institute of Hydrometeorology of 

Georgia in the frame of research being conducted in the mentioned above direc-

tion. It is aimed at the establishment of revealed climate change trends in 3 climate 

regions of Georgia. The obtained results are used to assess the vulnerability of nat-

ural and anthropogenic systems in Georgia at the background of expected to the 

end of current century climate change and to prepare the relevant adaptation meas-

ures. 

 

T.Tsintsadze 

Director 
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ʇʨʝʜʠʩʣʦʚʠʝ 

 
 ɺʦʧʨʦʩʳ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʟʘʥʷʣʠ ʤʝʩʪʦ ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʀʥ-

ʩʪʠʪʫʪʘ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʩ 70-ʭ ʛʦʜʦʚ ʧʨʦʰʝʜʰʝʛʦ ʩʪʦʣʝʪʠʷ, ʢʦʛʜʘ ʛʣʦ-

ʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ ʝʱʝ ʥʝ ʧʨʦʷʚʠʣʦʩʴ ʚ ʪʘʢʦʤ ʤʘʩʰʪʘʙʝ, ʯʪʦʙʳ ʦʥʦ ʩʪʘʣʦ 

ʧʨʝʜʤʝʪʦʤ ʦʙʩʫʞʜʝʥʠʷ ʫʯʝʥʳʭ ʠ ʧʦʣʠʪʠʢʦʚ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ. ʕʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʙʳʣʠ ʩʪʠʤʫʣʠʨʦʚʘʥʳ ʨʘʙʦʪʘʤʠ, ʥʘʯʘ-

ʪʳʤʠ ʚ ʀʥʩʪʠʪʫʪʝ ʛʝʦʛʨʘʬʠʠ ɸʅ ɻʨʫʟʠʠ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʢʘʜ. 

ʌ.ʌ.ɼʘʚʠʪʘʷ, ʢʦʪʦʨʳʝ ʚ ʦʩʥʦʚʥʦʤ ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʝʜʥʠʢʦʚ 

ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʣʠʤʘʪʘ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 

ʪʳʩʷʯʝʣʝʪʠʡ. 

ʉ 1995 ʛʦʜʘ, ʧʦʩʣʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʢ ʈʘʤʦʯʥʦʡ ʂʦʥʚʝʥʮʠʠ ʆʆʅ ʧʦ ʠʟʤʝ-

ʥʝʥʠʶ ʢʣʠʤʘʪʘ, ɻʨʫʟʠʷ ʘʢʪʠʚʥʦ ʚʢʣʶʯʠʣʘʩʴ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʩʚʷʟʘʥʥʫʶ ʩ 

ʧʨʦʙʣʝʤʦʡ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 15 ʣʝʪ ʀʥʩʪʠʪʫʪ ʛʠʜʨʦ-

ʤʝʪʝʦʨʦʣʦʛʠʠ ʠʛʨʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʥʘʫʯʥʳʭ ʨʘʙʦʪʘʭ, ʚʝʜʫʱʠʭʩʷ ʚ 

ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʉ ʫʯʘʩʪʠʝʤ ʀʥʩʪʠʪʫʪʘ ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʧʝʨʚʦʝ ʠ 

ʚʪʦʨʦʝ ʅʘʮʠʦʥʘʣʴʥʦʝ ʩʦʦʙʱʝʥʠʝ ʜʣʷ ʈʂʀʂ, ʦʧʫʙʣʠʢʦʚʘʥʦ 8 ʤʦʥʦʛʨʘʬʠʡ ʠ 

ʙʦʣʝʝ 60 ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʧʨʦʙʣʝʤʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʚ ɻʨʫ-

ʟʠʠ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʣʠ ʧʦʜʛʦʪʦʚʢʘ ʠ ʦʩʫʱʝ-

ʩʪʚʣʝʥʠʝ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʨ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʟʚʝʥʦʤ ʧʦʣʠʪʠʢʠ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʚ ʢʘʞʜʦʡ ʩʪʨʘʥʝ. ʇʦʜʛʦʪʦʚʢʘ ʧʨʦʝʢʪʦʚ ʚ 

ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʳʟʚʘʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ 

ʫʨʦʚʥʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʪʨʝʥʜʦʚ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʟʘ ʧʨʦ-

ʰʝʜʰʝʝ ʩʪʦʣʝʪʠʝ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʫʷʟʚʠʤʦʩʪʴ ʠ ʘʜʘʧʪʠʨʫʝ-

ʤʦʩʪʴ ʠʤʝʶʱʠʭʩʷ ʚ ʩʪʨʘʥʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʩʠʩʪʝʤ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʫʞʝ ʚʳʷʚʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʀʥʩʪʠʪʫʪʝ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ɻʨʫ-

ʟʠʠ ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʝʜʫʱʠʭʩʷ ʚ ʫʧʦʤʷʥʫʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʎʝʣʴʶ ʝʝ 

ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʪʨʝʥʜʦʚ ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʟʘ ʧʨʦʰʝʜʰʠʡ ʚʝʢ ʠʟʤʝʥʝ-

ʥʠʷ ʢʣʠʤʘʪʘ ʚ ʪʨʝʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʙʣʘʩʪʷʭ ɻʨʫʟʠʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʚʳʧʦʣʥʝʥʠʷ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʪʝʤʘʪʠʢʦʡ ʀʥʩʪʠʪʫʪʘ ʨʘʙʦʪ, 

ʢʘʩʘʶʱʠʭʩʷ ʦʮʝʥʢʠ ʫʷʟʚʠʤʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʩʠʩʪʝʤ ʚ ɻʨʫ-

ʟʠʠ ʥʘ ʬʦʥʝ ʦʞʠʜʘʝʤʦʛʦ ʢ ʢʦʥʮʫ ʪʝʢʫʱʝʛʦ ʩʪʦʣʝʪʠʷ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ 

ʧʦʜʛʦʪʦʚʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 
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reziume  

1. saqarTvelos  sam klimatur  olqSi  SerCeul  iqna saukuno -
vani  dakvirvebis  rigis  mqone 3 sakvanZo meteorologiuri  
sad guri  (Tbilisi , quTaisi  da axalqalaqi ), romlebisaTvi -
sac  detalurad  gaanalizda  gavlili  100 wlis  manZilze  
haeris  temperaturisa  da naleqTa  cvalebadobis  Tavisebure -
bani . Sefasebuli  iqna am sadgurebze  temperaturuli  reJi -
mis reprezen tatu loba  Sesabamisi olqebis  mTeli  terito -
riisTvis . dadgenili  iqna, rom  am sami sadgurisaTvis  miRe-
buli  Sedegebi  1,1-1,60C sizustiT  SeiZleba  gavrceldes  sa-
qarT velos  mTeli  teritoriis  daaxloebiT  40% far Tobze , 
romelzedac  cxovrobs  qveynis mosaxleobis  TiTqmis  90%. 
 

2. gavlili  saukunis  manZilze  gamoyofili  3 klimatur  pe-
riods  Soris  saSualo  sezonuri  da wliuri  temperature -
bis  Sedarebam aCvena, rom  TbilisSi  periodebs  Soris  
daTbo bas adgili  hqonda yvela  sezonSi , quTaisSi  saukuno -
vani  daTboba  aRiniSna  mxolod  gazafxulze , xolo  axalqa -
laqSi  Ł gaz afxulsa  da zafxulSi . Semodgomaze am orive 
sad gurze aRiniSna agrileba. saSualo wliuri temperatura 
am sadgurebze ar Secvlila (quTaisi), an aRiniSna misi 
mcire mateba (axalqalaqi).  

 

3. TbilisSi gasuli TiTqmis 130 wlis ganmavlobaSi saSualo 
wliurma temperaturam wrfiv aproqsimaciaSi moimata 1,0 0

C-
iT, xolo 1906 -2005 ww. periodSi temperaturis 10 -wliani s a-
Sualoebis gadaxrebi 1901 -1950 ww. saSualosgan gaizarda Ł 
0,20

C-dan +0,70
C-mde. 1844-2008 ww. periodSi temperaturis nor -

midan (1961-1990) dadebiTi sezonuri gadaxreb is ganmeora -
doba yvelaze mkveTrad gaizarda zamTarSi da gazafxulze, 
xolo yvelaze naklebad Ł Semodgomaze. temperaturis saSu -
alo sezonuri mniSvnelobebis zrdam 1904 -1930 da 1974-2008 
kli matur periodebs Soris Semodgomaze Seadgina 0,3 0

C, 
xolo danarCen sezonebSi  0,7-1,20C. 

 

4. quTaisSi wlis saSualo temperatura gasuli 120 -ze meti 
wlis manZilze wrfiv aproqsimaciaSi gaizarda mxolod 
0,30

C-iT. 1906 -2005 ww. periodSi temperaturis 10 -wliani saS u-
aloebis gadaxrebi 1901 -1950 ww. saSualosgan 1990 -ian wle -
bamde icvleboda -0,3-dan +0,20

C-mde, xolo bolo deka daSi 
aRiniSna anomaliis mkveTri zrda -0,20

C-dan +0,70
C Łmde. te m-
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peraturis saSualo sezonuri mniSvnelobebis sxvaobebi 
saukunis erTmaneTis momdevno 30 -wlian klimatur periodebs 

Soris ZiriTadad icvleboda Ñ0,30
C farglebSi. bolo pe -

riodSi wina periodTan SedarebiT temperaturis zrdas ad -
gili hqonda mxolod gazafxulze. sxva sezonebSi sxvaobebi 
periodebs Soris sxvadasxva niSnis aRmoCnda.  
 

5. axalqalaqSi wlis saSualo temperatura gavlili saukunis 
ganmavlobaSi wrfivi aproqsimaciiT praqtikulad ar Sec -
vlila da misi nazrdi SeiZleba Sefasdes mxolod 0,1 0

C -iT. 
quTaisis msgavsad, 1906 -2005 wlebSi temperaturis 10 -wliani 
saSualoebis gadaxrebi 1901 -1950 ww. saSualosgan 1990 -ian 

wle bamde icvleboda Ñ0,20
C farglebSi, Tumca bolo deka -

daSi dafiqsirda anoma liis sagrZnobi zrda -0,1-dan +0,30
C Ł

mde. temperaturis saSualo sezonuri mniSvnelobebis sxvao -
bebi klimatur periodebs Soris icvleboda umeteswilad 

Ñ0,40
C farglebSi. dadebiTi sxvaobebis uwyveti mateba aRi -

niSna gazafxulisa da zafxulis sezonebSi, xolo uaryo -
fi Ti mniSvnelobebisa Ł Semodgomaze. 

 

6. gasuli 70 wlis manZilze samive sakvanZo meteo sad gurze 
wrfivi aproqsimaciiT aRiniSna naleqTa wli uri jamebis 
Semcireba sxvadasxva siCqariT, romelmac 10 welze gadaa n-
gari SebiT Seadgina: Tbi lisSi 2 mm, quTaisSi 13 mm da axal-
qalaqSi 8 mm. wliuri jamebis 10 -wliani saSualoebis droSi 
cvalebadobas samive meteosadgurze gansxvavebuli xa si aTi 
hqonda. kerZod, bolo aTwleulSi Tbilissa da axal -
qalaqSi naleqTa saSualo raodenoba didad ar Sec vlila, 
maSin roca quTaisSi es sidide mkve Trad Semcirda 15% -iT. 
sabaziso periodis (1961 -1990) saSualoebidan naleqTa sez o-
nuri jamebis gadaxris analizma aCvena, rom samive klima -
tur olqSi globaluri daTbobis Sedegad mkafiod ga -
moikveTa sezonuri naleqebis arsebiTi Semcireba (25 -32%) 
Semodgomaze da maTi umniSvnelo dakleba (1 -11%) gazaf -
xulze. rac Seexeba zamTris naleqebs, Tbilissa da axalqa -
laqSi aRiniSna maTi sagrZnobi zrda (20 -25%), xolo zaf -
xulSi maTi mniSvnelovani mateba (26%) dafiqsirda mxolod 
TbilisSi.  

 

 

7. Tbilissa d da quTaisSi sxvadasxva genezisis  mqone Zlieri 
qarebis ( VÓ20m/wm) reJimis 1946-2005 ww. manZilze cvalebado -
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bis analizma aCvena, rom ganxilul 4 -Tvian periodSi (dekem -
beri -marti)  _ gasuli saukunis 80 -ian wlebamde TbilisSi 
adgili hqonda Crdilo -dasavleTis Zlieri qarebis rogorc 
siCqaris, ise sixSiris Semcirebas, ris Semdegac daiwyo m a-
Ti ganmeoradobis mateba. quTaisSi aRmosavleTis Zlieri 
qarebisTvis dadgenil iqna, rom 1970 -ian wlebamde aRiniSne -
boda maTi siCqaris da sixSiris zrda, rac SemdgomSi Seic -
vala maTi SemcirebiT. monacemTa erToblivma a nalizma aC -
vena agreTve, rom ganxiluli 60 wlis manZilze, 1990 -iani 
wle bis gamoklebiT Tbilissa da quTaisSi adgili hqonda 
Zlieri qarebis saSualo maqsimumidan gadaxris antifazaSi 
cvalebadobas.  

 

8. klimatis cvlilebis erT -erTi mgrZnobiare indi katoris Ł 
myinvarebis centraluri kavkasionis farglebSi 1964 -1990 
wlebSi dinamikis analizma aCvena, rom saqarTvelos ter i-
to riaze SerCeul 9 myinvarze 1980 -ian wlebamde daikvirve -
boda rogorc ukan daxevis, ise winsvlis epizo debi saSu a-
lo siCqariT Sesabamisad 6,1 da 3,4 m/weli. momdevno wlebSi 
myinvarebis absolutur umravlesobaze aRiniSne boda mx o-
lod ukan daxeva saSualo siCqariT 11 m/weli. r edingisa da 
moskovis universitetebis specia listTa mier 1985 -2000 ww. 
periodSi Catarebuli Tanamgza vruli dakvirvebebis mon a-
cemTa anal izis Tanaxmad, cen tra luri kavkasionis 113 myi n-
varidan 106 myinvarisTvis aRiniSna ukan daxeva saSualo 
siCqariT 8 m/weli amave periodSi regio nis maRalmTian z o-
naSi Catarebulma meteorolo giurma dakvirvebebma daafi q-
sira saSualo wliuri temperatu ris mateba si CqariT 1 0

C/10 
weli. miRebuli sidide ax losaa quTaisSi 1990 -2000 wlebs 
Soris Sefasebul wli uri temperaturis namatTan. es Sedegi 
safuZvels iZleva viva raudoT, rom cen traluri kavkasionis 
maRalmTian zo naSi globaluri daTbobis Sedegad haeris 
temperaturis cva l ebadobis reJimi miaxloebiT SeiZleba 
Sefasdes dasav leT saqarTvelos klimaturi monacemebiT.  
 

9. SerCeul sam klimatur zonaSi klimaturi riskebis Tavis e-
burebTa da 2100 wlamde maTi savaraudo cvlilebis gaT -
valiswinebiT Sedgenilia saqarTvelos teritoriaze klima -
tis c vlilebis mimarT 3 xarisxad dayofili mowyvlado bis 
ganawilebis ruka. Zlieri mowyvladobis areebi moicavs S a-
vi zRvis sanapiro zonas, mTian aWaras, sva neTs, qvemo 
qarTlsa da de dofliswyaros raions, agreTve yazbegis g a-
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myinvarebis zonas da hereTs. saSualo mo wyvladobis areebs 
miekuTvneba zemo afxazeTi da raWa -leC xumi, mesxeT-
javaxeTi, samaCablo da mcxeTa -mTianeTi, xolo susti m o-
wyvladobis areebad Sefasebulia samegrelos,  imereTis, 
Sida qarTlisa da Sida kaxeTis raionebi, qvemo qarTlis 
mTiani nawili da axalcixis  qvabuli. Ti Toeuli regi o-
nisTvis gamoyofilia ekonomikis mowyvladi seq torebi da 
SemoTavazebulia klimatis cvlilebis mimarT ZiriTadi 
saadaptacio RonisZiebebis mimarTulebani.  

 

10. Sefasebulia saqarTvelos ekonomikis ZiriTadi dargebis 
mgrZnobiaroba klimaturi parametrebis mimarT. miRebulia, 
rom klimaturi elementebis cvlilebis mimarT yvelaze me -
tad mowyvladia turizmis, jandacvis, soflis meurneobis, 
hi droenergetikis, zRvis sanapiro zonisa da komunaluri 
meurneobis seqtorebi, xolo yvelaze naklebad Ł mSeneblo -
bis,  metyeveobisa da narCenebis marTvis seqtorebi. bune -
brivi ekosistemebidan yvelaze maRali mowyvladobiT Se -
fasda zRvis sanapiro zona, wylis resursebi da maTi ek o-
siste mebi, xolo yvelaze dabaliT Ł naxevradudabnoebi. 
klimaturi riskebidan ekonomikis dargebze yv elaze metad 
moqmedebs gvalva, uxvi naleqi da wyaldidoba, xolo bune -
briv ekosistemebze Ł haeris temperaturis xangrZliv droSi 
cvlileba, gvalva da uxvi naleqebi. ganxilulia Catare -
buli xarisxobrivi Sefasebebis raodenobrivi kavSirebiT 
dazustebis gzebi, am mi marTulebiT Sesasrulebeli saqmi a-
nobis winaSe mdgari amocanebi.  

 

11. ganxilulia saqarTveloSi bolo 12 wlis manZilze kli -
matis cvlilebis problemasTan dakav Si rebuli proeqtebi, 
romlebic Seexeba rogorc klimatis cvlilebis konvenciis 
mimarT ZiriTadi valdebulebebis Sesrulebas, aseve kli -
matis cvlilebis politikis ZiriTad mimarTulebebs: ener -
goefeqturobas, ganaxlebadi energiebis aTvisebas, sufTa 
ganviTarebis meqanizmis danergvas, saadaptacio RonisZi -
ebaTa ganxorcielebas, sazogadoebrivi cnobierebis amaRle -
bas. Camoyalib ebulia ZiriTadi principebi saqarTveloSi 
klimatis cvlilebis politikis gasatareblad.  
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Summary 

1. In three climatic regions of Georgia 3 key meteorological stations (Tbilisi, 

Kutaisi, Akhalkalaki) have been selected for which the variation of air temper-

ature and precipitation during the past 100 years was analyzed in detail. The 

representation degree of temperature regime at these stations is assessed for 

the entire territory of corresponding regions. It has been determined that the 

results obtained for key stations could be spread within 1,1-1,6 
0
C over about 

40% of the whole territory of Georgia where nearly 90% of countryôs popu-

lation is living. 

 

2. The comparison of mean seasonal and annual temperatures between 3 climate 

periods comprising the past century has indicated that in Tbilisi warming be-

tween the periods took place in all seasons, in Kutaisi the centennial warming 

was indicated only in spring, and in Akhalkalaki ï in spring and summer. In 

autumn the cooling took place at both stations. The mean annual temperature 

at these stations has not changed (Kutaisi), or small increase has been indi-

cated (Akhalkalaki). 

 

3. During the last 130 years the mean annual temperature in Tbilisi has grown in 

linear approximation by 1,0
0
C, and in the period of 1906-2005 deviations of 

decadal averages from 1901-1950 mean value have increased from -0,2
0
C to 

+0,7
0
C. The recurrence of positive seasonal deviations of temperature from the 

baseline (1961-1990) in the period 1844-2008 has increased most sharply in 

winter and spring, and less significantly ï in autumn. The rise of mean sea-

sonal air temperature between 1904-1930 and 1947-2008 climate periods in 

autumn made 0,3
0
C, while in other seasons it equaled 0,7-1,2

0
C. 

 

4. In Kutaisi the mean annual temperature for the past 120 years has increased in 

linear approximation only by 0.3 
0
C. In the period of 1906-2005 deviations of 

decadal averages from 1901-1950 mean value until 1990-es varied from ï 

0,3
0
C to +0,2

0
C, while in the last decade this deviation has sharply increased 

from -0,2
0
C to + 0,7

0
C. The differences of mean seasonal temperatures be-

tween successive 30-year climate periods mainly varied in the range of Ñ 

0,3
0
C. In the last period relative to earlier periods temperature has increased 

only in spring. In other seasons differences between seasons appeared to have 

opposite signs. 

 

5. In Akhalkalaki the mean annual temperature during the past century virtually 

has not changed in linear approximation, and its increment can be defined by 

only 0.1
0
C. Same to Kutaisi, in the period of 1906-2005 deviations of decadal 

averages from 1901-1950 mean value varied in the range of Ñ 0,2
0
C. However, 
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in the last decade significant increase of anomaly from -0,1 to + 0,3
0
C has 

been detected. The differences of mean seasonal temperatures between climate 

periods varied mainly in the range of Ñ0,4
0
C. Persistent rise of positive anoma-

lies took place in spring and summer, while of negative anomalies ï in au-

tumn. 

 

6. During the last 70 years the decrease of annual sums of precipitation at differ-

ent rate has been revealed in linear approximation at all 3 stations. The mean 

decadal rate of decrease made 2 mm in Tbilisi, 13 mm in Kutaisi and 8 mm in 

Akhalkalaki. Temporal variation of decadal averages of annual sums proved to 

be different at the selected stations. In particular, for the last decade mean an-

nual sums of precipitation have not changed significantly in Tbilisi and Ak-

halkalaki, while in Kutaisi they have sharply decreased by 15%. 

The analysis of anomalies of seasonal sums of precipitation from the base-

line value (1961-1990) has indicated that in all three climate regions essential 

reduction of seasonal sums (25-32%) took place in autumn and insignificant 

decrease (1-11%) in spring. As to winter precipitation, significant growth (20-

25%) has been revealed in Tbilisi and Akhalkalaki, while in summer its consi-

derable increase (26%) was detected only in Tbilisi. 

 

7. The analysis of high winds (vÓ20 m/s) regime in Tbilisi and Kutaisi for the 

period of 1946-2005 has indicated that in the examined 4-month period (De-

cember-March) till 1980-es the reduction of both speed of NW high winds 

took place in Tbilisi, followed by the increase in their recurrence. As to the 

strong easterly winds in Kutaisi, it has been derived that till 1970-es the 

growth in their velocity and frequency was observed, followed by their de-

crease. The combined analysis of data has shown as well that during the ex-

amined 60 years, excluding 1990-es, the reverse variation of high winds ano-

malies from the average maximum took place in Tbilisi and Kutaisi. 

 

8. The dynamics of glaciers at the central part of Greater Caucasus for the period 

of 1964-1990 has indicated that at 9 selected glaciers on the territory of Geor-

gia till 1980-es both the retreat and advance episodes took place with mean 

rates correspondingly 6,1 and 3,4 m/yr. In the following years the absolute ma-

jority of glaciers exhibited only the retreat at the average rate of 11 m/yr. The 

satellite imagery data concerning the period of 1985-2000, analyzed by the 

University of Reading and Moscow State University experts has revealed that 

the mean retreat rate of glaciers in this region equals to about 8 m/yr at the 

background of an annual increase of air temperature by 0,1 
0
C in the ablation 

season temperature. This result is close to the revealed increase of temperature 

in 1990-2000 at Kutaisi, allowing to assume that the variability of air tempera-

ture in the high-mountain zone at the central part of Greater Caucasus, caused 
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by global warming, could be approximately assessed by West Georgiaôs cli-

mate data. 

 

9. Considering the features of climate risks in the selected 3 climate zones and 

their anticipated change till 2100, a map is drown for the distribution of 3-

graded vulnerability to climate change over the territory of Georgia. The areas 

of high vulnerability include the Black Sea coastal zone, mountain part of Ad-

jara, Svaneti, Kvemo Kartli and Dedoplistskaro region and Hereti. 

The areas of medium vulnerability comprise Upper Abkhazia and Racha-

Lechkhumi, Meskheti ans Javakheti, Samachablo and Mtskheta-Mtianeti re-

gions, and of low vulnerability  - Samegrelo, Imereti, Shida Kartli and Shida 

Kakheti regions, the mountainous part of Kvemo Kartli and the Akhaltsikhe 

Hollow. 

For each region the vulnerable sectors of economy are identified and main 

directions of adaptation to climate change measures are proposed.  

 

10. The vulnerability of main sectors of Georgiaôs economy to climate parameters 
is assessed. It has been derived that most vulnerable to changes in climate ele-

ments are the tourist, health, agriculture, hydroenergy, sea coastal zone and 

municipal sectors, and least vulnerable-construction, forestry and waste man-

agement sectors. Concerning natural ecosystems, by the highest vulnerability 

are estimated the sea coastal area, water resources and mountain ecosystems, 

and by the lowest ï the semideserts. Among climate risks, the economy sec-

tors most of all are affected by drought, abundant precipitation and floods, and 

in natural ecosystems ï by long-period changes in air temperature, the drought 

and abundant precipitation. The prospects for quantitative specification of ob-

tained results are discussed along with problems standing in this direction. 

 

11. Projects implemented in Georgia for the last 12 years in relation with the Cli-

mate Change problem are discussed. Along with yhe obligations under the 

UNFCCC, they concern other major directions of Cliamte Change policies ï 

energy efficiency, development of renewable energies, adoption of CDM, im-

plementation of adoptation measures, raising of public awareness. Main prin-

ciples are formulated for the adoption of Climate Change policies in Georgia. 
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ʈʝʟʶʤʝ 

1. ɺ ʪʨʝʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʙʣʘʩʪʷʭ ɻʨʫʟʠʠ ʧʦʜʦʙʨʘʥʳ 3 ʦʧʦʨʥʳʝ ʤʝʪʝʦʩʪʘʥ-

ʮʠʠ (ʊʙʠʣʠʩʠ. ʂʫʪʘʠʩʠ, ɸʭʘʣʢʘʣʘʢʠ), ʠʤʝʶʱʠʝ ʚʝʢʦʚʦʡ ʨʷʜ ʥʘʙʣʶʜʝʥʠʡ. 

ɼʝʪʘʣʴʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ ʠ ʩʫʤʤ ʦʩʘʜʢʦʚ ʥʘ ʥʠʭ ʟʘ ʧʨʦʰʝʜʰʠʝ 100 ʣʝʪ. ʆʮʝʥʝʥʘ ʨʝʧʨʝʟʝʥ-

ʪʘʪʠʚʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʥʘ ʵʪʠʭ  ʩʪʘʥʮʠʷʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢʦ 

ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʙʣʘʩʪʝʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʝʟʫʣʴʪʘ-

ʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʜʣʷ ʵʪʠʭ ʩʪʘʥʮʠʡ ʩ ʪʦʯʥʦʩʪʴʶ 1,1 ï 1,6 
0
ʉ ʤʦʛʫʪ ʙʳʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʧʣʦʱʘʜʴ, ʟʘʥʠʤʘʶʱʫʶ ʦʢʦʣʦ 40% ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ 

ɻʨʫʟʠʠ, ʥʘ ʢʦʪʦʨʦʡ ʧʨʦʞʠʚʘʝʪ ʧʦʯʪʠ 90% ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ cʪʨʘʥʳ. 

 

2. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʟʘ ʧʨʦʰʝʜʰʝʝ ʩʪʦʣʝʪʠʝ ʩʨʝʜʥʠʭ ʩʝʟʦʥʥʳʭ ʠ ʛʦʜʦʚʳʭ ʪʝʤ-

ʧʝʨʘʪʫʨ ʤʝʞʜʫ ʪʨʝʤʷ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʧʝʨʠʦʜʘʤʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʊʙʠ-

ʣʠʩʠ ʧʦʪʝʧʣʝʥʠʝ ʤʝʞʜʫ ʧʝʨʠʦʜʘʤʠ ʠʤʝʣʦ ʤʝʩʪʦ ʚʦ ʚʩʝʭ ʩʝʟʦʥʘʭ, ʚ ʂʫ-

ʪʘʠʩʠ ʧʦʪʝʧʣʝʥʠʝ ʧʨʦʠʟʦʰʣʦ ʣʠʰʴ ʚʝʩʥʦʡ, ʘ ʚ ɸʭʘʣʢʘʣʘʢʠ ï ʚʝʩʥʦʡ ʠ ʣʝ-

ʪʦʤ. ʆʩʝʥʴʶ ʥʘ ʜʚʫʭ ʵʪʠʭ ʩʪʘʥʮʠʷʭ ʧʨʦʠʟʦʰʣʦ ʧʦʭʦʣʦʜʘʥʠʝ. ʉʨʝʜʥʷʷ 

ʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʥʠʭ ʣʠʙʦ ʦʩʪʘʣʘʩʴ ʥʝʠʟʤʝʥʥʦʡ (ʂʫʪʘʠʩʠ), ʣʠʙʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩʣʘ (ɸʭʘʣʢʘʣʘʢʠ). 

 

3. ɺ ʊʙʠʣʠʩʠ ʟʘ ʧʨʦʰʝʜʰʠʝ ʧʦʯʪʠ 130 ʣʝʪ ʩʨʝʜʥʷʷ ʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʨʦʩʣʘ ʚ ʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʥʘ 1,0
0
ʉ, ʘ ʚ ʧʝʨʠʦʜ 1906-2005 ʛʛ. 

ʦʪʢʣʦʥʝʥʠʷ 10-ʣʝʪʥʠʭ ʩʨʝʜʥʠʭ ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʟʘ 1901-1950 ʛʛ. ʚʦʟ-

ʨʦʩʣʠ ʩ -0,2
0
ʉ ʜʦ + 0,7

0
ʉ. ɿʘ ʧʝʨʠʦʜ 1844-2008 ʛʛ. ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʧʦʣʦ-

ʞʠʪʝʣʴʥʳʭ ʩʝʟʦʥʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʥʦʨʤʳ (1961-1990) ʥʘʠʙʦʣʝʝ ʨʝʟʢʦ 

ʫʚʝʣʠʯʠʣʘʩʴ ʟʠʤʦʡ ʠ ʚʝʩʥʦʡ, ʠ ʥʘʠʤʝʥʝʝ ʚʦʟʨʦʩʣʘ ʦʩʝʥʴʶ. ʈʦʩʪ ʩʨʝʜʥʠʭ 

ʩʝʟʦʥʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʤʝʞʜʫ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʧʝʨʠʦʜʘʤʠ 

1904-1930 ʠ 1974-2008 ʦʩʝʥʴʶ ʩʦʩʪʘʚʠʣ 0,3
0
ʉ, ʘ ʚ ʦʩʪʘʣʴʥʳʝ ʩʝʟʦʥʳ 0,7 ï 

1,2
0
ʉ. 

 

4. ɺ ʂʫʪʘʠʩʠ ʩʨʝʜʥʷʷ ʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʟʘ ʧʨʦʰʝʜʰʠʝ 120 ʣʝʪ 
ʫʚʝʣʠʯʠʣʘʩʴ ʚ ʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʣʠʰʴ ʥʘ 0,3

0
ʉ.  ɺ ʧʝʨʠʦʜ 1906-

2005 ʛʛ. ʦʪʢʣʦʥʝʥʠʷ 10-ʣʝʪʥʠʭ ʩʨʝʜʥʠʭ ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʟʘ 1901-

1950 ʛʛ. ʠʟʤʝʥʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ -0,3 ʜʦ+0,2
0
ʉ, ʘ ʟʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝ-

ʪʠʝ ʦʪʤʝʯʝʥʦ ʨʝʟʢʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʘʥʦʤʘʣʠʠ ʩ -0,2
0
ʉ ʜʦ +0,7

0
ʉ. ʈʘʟʥʦʩʪʠ 

ʩʨʝʜʥʠʭ ʩʝʟʦʥʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʤʝʞʜʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʳʤʠ 30-ʣʝʪʥʠʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʧʝʨʠʦʜʘʤʠ ʚ ʦʩʥʦʚʥʦʤ ʠʟʤʝʥʷʣʠʩʴ ʚ 

ʧʨʝʜʝʣʘʭ Ñ0,3
0
ʉ. ɿʘ ʧʦʩʣʝʜʥʠʡ ʧʝʨʠʦʜ, ʨʦʩʪ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʨʝʜʳʜʫʱʝʛʦ ʧʝʨʠʦʜʘ ʙʳʣ ʦʪʤʝʯʝʥ ʣʠʰʴ ʚʝʩʥʦʡ. ɼʣʷ ʦʩʪʘʣʴʥʳʭ ʩʝʟʦʥʦʚ 

ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ ʧʝʨʠʦʜʘʤʠ ʠʤʝʣʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʟʥʘʢʠ. 
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5.    ɺ ɸʭʘʣʢʘʣʘʢʠ ʟʘ ʧʨʦʰʝʜʰʝʝ ʩʪʦʣʝʪʠʝ ʩʨʝʜʥʷʷ ʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟ-

ʜʫʭʘ ʚ ʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʠʣʘʩʴ, ʠ ʝʝ ʧʨʠ-

ʨʦʩʪ ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥ ʨʘʚʥʳʤ ʣʠʰʴ 0,1
0
ʉ. ɸʥʘʣʦʛʠʯʥʦ ʂʫʪʘʠʩʠ, ʟʘ ʧʝ-

ʨʠʦʜ 1906-2005 ʛʛ. ʦʪʢʣʦʥʝʥʠʷ 10-ʣʝʪʥʠʭ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʦʪ ʩʨʝʜʥʝʛʦ 

ʟʥʘʯʝʥʠʷ ʟʘ 1901-1950 ʛʛ. ʜʦ 1990-ʭ ʛʦʜʦʚ ʠʟʤʝʥʷʣʠʩʴ ʚ ʜʠʘʧʘʟʦʥʝ Ñ0,2
0
ʉ, 

ʭʦʪʷ ʟʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʨʦʠʟʦʰʝʣ ʩʫʱʝʩʪʚʝʥʥʳʡ ʨʦʩʪ ʵʪʦʡ ʚʝʣʠ-

ʯʠʥʳ ʩ -0,1
0
ʉ ʜʦ +0,3

0
ʉ. ʈʘʟʥʦʩʪʠ ʩʨʝʜʥʠʭ ʩʝʟʦʥʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʚʦʟʜʫʭʘ ʤʝʞʜʫ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʧʝʨʠʦʜʘʤʠ ʠʟʤʝʥʷʣʠʩʴ ʧʨʝʠʤʫ-

ʱʝʩʪʚʝʥʥʦ ʚ ʧʨʝʜʝʣʘʭ Ñ0,4
0
ʉ. ʅʝʧʨʝʨʳʚʥʳʡ ʨʦʩʪ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʘʟʥʦʩ-

ʪʝʡ ʦʪʤʝʯʝʥ ʚ ʚʝʩʝʥʥʠʡ ʠ ʣʝʪʥʠʡ ʩʝʟʦʥʳ, ʘ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ï ʦʩʝʥʴʶ. 

 

6. ɿʘ ʧʨʦʰʝʜʰʠʝ 70 ʣʝʪ ʥʘ ʚʩʝʭ ʪʨʝʭ ʦʧʦʨʥʳʭ ʤʝʪʝʦʩʪʘʥʮʠʷʭ ʚ ʣʠʥʝʡʥʦʡ 

ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʦʪʤʝʯʝʥʦ ʫʤʝʥʴʰʝʥʠʝ ʛʦʜʦʚʳʭ ʩʫʤʤ ʦʩʘʜʢʦʚ ʩ ʨʘʟʣʠʯ-

ʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 10-ʣʝʪʠʝ ʩʦʩʪʘʚʠʣʘ: ʚ ʊʙʠʣʠʩʠ 

2ʤʤ, ʚ ʂʫʪʘʠʩʠ ï 13ʤʤ ʠ ʚ ɸʭʘʣʢʘʣʘʢʠ ï 8ʤʤ. ʀʟʤʝʥʯʠʚʦʩʪʴ ʚʦ ʚʨʝʤʝʥʠ 

10-ʣʝʪʥʠʭ ʩʨʝʜʥʠʭ ʥʘ ʩʪʘʥʮʠʷʭ ʠʤʝʣʘ ʨʘʟʣʠʯʥʳʡ ʭʘʨʘʢʪʝʨ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʟʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʚ ʊʙʠʣʠʩʠ ʠ ɸʭʘʣʢʘʣʘʢʠ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʦʩʘʜʢʦʚ ʠʟʤʝʥʠʣʦʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʪʦʛʜʘ ʢʘʢ ʚ ʂʫʪʘʠʩʠ ʵʪʘ ʚʝʣʠʯʠʥʘ 

ʨʝʟʢʦ ʫʤʝʥʴʰʘʣʘʩʴ ʥʘ 15%. ɸʥʘʣʠʟ ʦʪʢʣʦʥʝʥʠʡ ʩʝʟʦʥʥʳʭ ʩʫʤʤ ʦʩʘʜʢʦʚ 

ʦʪ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʙʘʟʠʩʥʦʛʦ ʧʝʨʠʦʜʘ (1961-1990) ʧʦʢʘʟʘʣ, ʯʪʦ ʚʦ ʚʩʝʭ 

ʪʨʝʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʙʣʘʩʪʷʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʨʝʟ-

ʢʦ ʚʳʷʚʠʣʦʩʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʦʩʘʜʢʦʚ ʦʩʝʥʴʶ (25-32%) ʠ ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ (1-11%) ʚʝʩʥʦʡ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʟʠʤʥʠʭ ʦʩʘʜ-

ʢʦʚ, ʚ ʊʙʠʣʠʩʠ ʠ ɸʭʘʣʢʘʣʘʢʠ ʦʪʤʝʯʝʥʦ ʠʭ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ (20-

25%), ʘ ʣʝʪʦʤ ʩʫʱʝʩʪʚʝʥʥʳʡ ʨʦʩʪ (26%) ʧʨʦʠʟʦʰʝʣ ʣʠʰʴ ʚ ʊʙʠʣʠʩʠ. 

 

7. ɸʥʘʣʠʟ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʠʣʴʥʳʭ ʚʝʪʨʦʚ (V Ó 20 ʤ/ʩ) ʚ ʊʙʠʣʠʩʠ ʠ ʂʫʪʘʠʩʠ 

ʟʘ ʧʝʨʠʦʜ 1946-2005 ʛʛ. ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʡ 4-ʤʝʩʷʯʥʳʡ ʦʪʨʝ-

ʟʦʢ ʚʨʝʤʝʥʠ (ʜʝʢʘʙʨʴ-ʤʘʨʪ) ʜʦ 1980-ʭ ʛʦʜʦʚ ʚ ʊʙʠʣʠʩʠ ʠʤʝʣʦ ʤʝʩʪʦ 

ʫʤʝʥʴʰʝʥʠʝ ʢʘʢ ʩʢʦʨʦʩʪʠ, ʪʘʢ ʠ ʯʘʩʪʦʪʳ ʩʠʣʴʥʳʭ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʭ ʚʝʪ-

ʨʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʠʭ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʥʘʯʘʣʘ ʨʘʩʪʠ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʩʠʣʴʥʳʭ 

ʚʦʩʪʦʯʥʳʭ ʚʝʪʨʦʚ ʚ ʂʫʪʘʠʩʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦ 1970-ʭ ʛʦʜʦʚ ʦʪʤʝʯʘʣʩʷ 

ʨʦʩʪ ʠʭ ʩʢʦʨʦʩʪʠ ʠ ʯʘʩʪʦʪʳ, ʩʤʝʥʠʚʰʠʡʩʷ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʦʩʣʘʙʣʝʥʠʝʤ 

ʚʝʪʨʦʚ. ʉʦʚʤʝʩʪʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʩʦʛʣʘʩʥʦ 

ʢʦʪʦʨʦʤʫ ʟʘ ʧʨʦʰʝʜʰʠʝ 60 ʣʝʪ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 1990-ʭ ʛʦʜʦʚ, ʚ ʊʙʠʣʠʩʠ 

ʠ ʂʫʪʘʠʩʠ ʦʪʢʣʦʥʝʥʠʷ ʩʠʣʴʥʳʭ ʚʝʪʨʦʚ ʦʪ ʩʨʝʜʥʝʛʦ ʤʘʢʩʠʤʫʤʘ ʧʨʦʠʩʭʦ-

ʜʠʣʠ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʬʘʟʘʭ. 

 

8. ʈʘʩʩʤʦʪʨʝʥʠʝ ʜʠʥʘʤʠʢʠ ʣʝʜʥʠʢʦʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʚʢʘʟʘ ʟʘ ʧʝʨʠʦʜ 1964-

1990 ʛʛ. ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘ ʜʝʚʷʪʠ ʦʪʦʙʨʘʥʥʳʭ ʣʝʜʥʠʢʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɻʨʫʟʠʠ, ʜʦ 1980-ʭ ʛʦʜʦʚ ʦʪʤʝʯʘʣʠʩʴ ʵʧʠʟʦʜʳ ʢʘʢ ʦʪʩʪʫʧʣʝ-
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ʥʠʷ, ʪʘʢ ʠ ʥʘʩʪʫʧʣʝʥʠʷ ʣʝʜʥʠʢʦʚ ʩʦ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

6,1 ʠ 3,4 ʤ/ʛʦʜ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʥʘ ʘʙʩʦʣʶʪʥʦʤ ʙʦʣʴʰʠʥʩʪʚʝ ʣʝʜʥʠ-

ʢʦʚ ʦʪʤʝʯʘʣʦʩʴ ʪʦʣʴʢʦ ʦʪʩʪʫʧʣʝʥʠʝ ʩʦ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ 11 ʤ/ʛʦʜ. ʉʦ-

ʛʣʘʩʥʦ ʘʥʘʣʠʟʫ ʜʘʥʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʧʝʨʠʦʜ 1985-2000 

ʛʛ., ʧʨʦʚʝʜʝʥʥʦʤʫ ʫʯʝʥʳʤʠ ʈʠʜʠʥʛʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʠ ʄɻʋ, ʠʟ 113 

ʣʝʜʥʠʢʦʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʚʢʘʟʘ ʥʘ 106 ʣʝʜʥʠʢʘʭ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʦʪʩʪʫʧ-

ʣʝʥʠʝ ʩʦ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ 8 ʤ/ʛʦʜ. ɺ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʤʝʪʝʦʨʦʣʦʛʠʯʝ-

ʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʚʳʩʦʢʦʛʦʨʥʦʡ ʟʦʥʝ ʨʝʛʠʦʥʘ, ʫʢʘʟʘʣʠ ʥʘ 

ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʩʦ ʩʢʦʨʦʩʪʴʶ 1
0
ʉ ʟʘ ʜʝ-

ʩʷʪʠʣʝʪʠʝ. ʕʪʘ ʚʝʣʠʯʠʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʙʣʠʟʢʦʤ ʩʦʛʣʘʩʠʠ ʩ ʧʨʠʨʦʩʪʦʤ 

ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʂʫʪʘʠʩʠ ʟʘ 1990-2000 ʛʦʜʳ. ʇʦʣʫ-

ʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʨʝʞʠʤ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʚʳʩʦʢʦʛʦʨʥʦʡ ʟʦʥʝ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʚʢʘʟʘ ʧʨʠ-

ʙʣʠʟʠʪʝʣʴʥʦ ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥ ʥʘ ʦʩʥʦʚʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ɿʘ-

ʧʘʜʥʦʡ ɻʨʫʟʠʠ. 

 

9. ʉ ʫʯʝʪʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʚ ʚʳʜʝʣʝʥʥʳʭ ʪʨʝʭ ʢʣʠ-

ʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʠ ʠʭ ʚʦʟʤʦʞʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʜʦ 2100 ʛʦʜʘ ʩʦʩʪʘʚʣʝʥʘ 

ʢʘʨʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʨʫʟʠʤʠ ʫʷʟʚʠʤʦʩʪʠ ʧʦ ʪʨʝʤ ʛʨʘʜʘ-

ʮʠʷʤ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. ʆʙʣʘʩʪʠ ʩʠʣʴʥʦʡ ʫʷʟʚʠʤʦʩʪʠ ʚʢʣʶʯʘʶʪ 

ʧʨʠʙʨʝʞʥʫʶ ʟʦʥʫ ʏʝʨʥʦʛʦ ʤʦʨʷ, ʛʦʨʥʫʶ ʯʘʩʪʴ ɸʜʞʘʨʠʠ, ʉʚʘʥʝʪʠʶ, 

ʂʚʝʤʦ ʂʘʨʪʣʠ ʠ ɼʝʜʦʧʣʠʩʮʢʘʨʦʡʩʢʠʡ ʨʘʡʦʥ, ʘ ʪʘʢʞʝ ʟʦʥʫ ʂʘʟʙʝʢʩʢʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ʂʘʭʝʪʠʠ (ʕʨʝʪʠ). ʂ ʦʙʣʘʩʪʷʤ ʩʦ 

ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʴʶ ʫʷʟʚʠʤʦʩʪʠ ʦʪʥʝʩʝʥʳ ɺʝʨʭʥʷʷ ɸʙʭʘʟʠʷ ʠ ʈʘʯʘ-

ʃʝʯʭʫʤʩʢʠʡ ʨʝʛʠʦʥ, ʄʝʩʭʝʪʠ ʠ ɼʞʘʚʘʭʝʪʠ, ʖʞʥʘʷ ʆʩʝʪʠʷ ʠ ʄʮʭʝʪʘ-

ʄʪʠʘʥʝʪʩʢʠʡ ʨʝʛʠʦʥ, ʘ ʢ ʦʙʣʘʩʪʷʤ ʥʘʠʤʝʥʴʰʝʡ ʫʷʟʚʠʤʦʩʪʠ ï ʨʘʡʦʥʳ 

ʄʝʛʨʝʣʠʠ, ʀʤʝʨʝʪʠʠ, ʐʠʜʘ ʂʘʨʪʣʠ ʠ ʐʠʜʘ ʂʘʭʝʪʠ, ʛʦʨʥʘʷ ʯʘʩʪʴ ʂʚʝʤʦ 

ʂʘʨʪʣʠ ʠ ɸʭʘʣʮʠʭʩʢʘʷ ʚʧʘʜʠʥʘ. ɼʣʷ ʢʘʞʜʦʡ ʦʙʣʘʩʪʠ ʚʳʜʝʣʝʥʳ ʫʷʟʚʠʤʳʝ 

ʩʝʢʪʦʨʳ ʵʢʦʥʦʤʠʢʠ ʠ ʧʨʝʜʣʦʞʝʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʘʜʘʧʪʘʮʠʦʥ-

ʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. 

 

10. ʆʮʝʥʝʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ɻʨʫʟʠʠ ʢ ʢʣʠ-

ʤʘʪʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ. ʇʦʣʫʯʝʥʦ, ʯʪʦ ʦʪʥʦʩʪʠʪʝʣʴʥʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘ-

ʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʥʘʠʙʦʣʴʰʝʡ ʫʷʟʚʠʤʦʩʪʴʶ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʫʨʠʟʤ, 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʛʠʜʨʦʵʥʨʝʛʝʪʠʢʘ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʏʝʨʥʦʛʦ ʤʦʨʷ ʠ ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʘ ʥʘʠʤʝʥʴ-

ʰʝʡ ï ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʩʝʢʪʦʨ ʦʪʭʦʜʦʚ. ʀʟ ʧʨʠʨʦʜʥʳʭ 

ʵʢʦʩʠʩʪʝʤ ʥʘʠʙʦʣʴʰʝʡ ʫʷʟʚʠʤʦʩʪʴʶ ʙʳʣʘ ʦʮʝʥʝʥʘ ʧʨʠʙʨʝʞʥʘʷ ʟʦʥʘ, 

ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʛʦʨʥʳʝ ʵʢʦʩʠʩʪʝʤʳ, ʘ ʥʘʠʤʝʥʴʰʝʡ ï ʧʦʣʫʧʫʩʪʳʥʠ. ʀʟ 

ʯʠʩʣʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʚ ʥʘʠʙʦʣʴʰʝʡ ʤʝʨʝ ʥʘ ʦʪʨʘʩʣʠ ʵʢʦʥʦʤʠʢʠ 

ʚʣʠʷʶʪ ʟʘʩʫʭʘ, ʦʙʠʣʴʥʳʝ ʦʩʘʜʢʠ ʠ ʥʘʚʦʜʥʝʥʠʷ, ʘ ʥʘ ʧʨʠʨʦʜʥʳʝ ʵʢʦʩʠ-

ʩʪʝʤʳ -  ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ 
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ʠ ʦʙʠʣʴʥʳʝ ʦʩʘʜʢʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʫʪʠ ʫʪʦʯʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʥʘ ʦʩʥʦʚʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʟʘʜʘʯʠ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ. 

 

11. ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʦʝʢʪʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ ɻʨʫʟʠʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 12 ʣʝʪ, ʩʚʷ-

ʟʘʥʥʳʝ ʩ ʧʨʦʙʣʝʤʦʡ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. ʆʥʠ ʢʘʩʘʶʪʩʷ ʢʘʢ ʚʳʧʦʣʥʝʥʠʷ 

ʦʩʥʦʚʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʈʂʀʂ, ʪʘʢ ʠ ʛʣʘʚʥʳʭ ʥʘʧʨʘʚʣʝ-

ʥʠʡ ʧʦʣʠʪʠʢʠ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ: ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʦʩʚʦʝʥʠʷ ʚʦ-

ʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʚʥʝʜʨʝʥʠʷ ʄʝʭʘʥʠʟʤʘ ʯʠʩʪʦʛʦ ʨʘʟʚʠ-

ʪʠʷ, ʚʳʧʦʣʥʝʥʠʷ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʨ, ʧʦʚʳʰʝʥʠʷ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʦʙ-

ʱʝʩʪʚʘ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʨʘʟʚʠʪʠʷ ʧʦʣʠʪʠʢʠ 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʚ ɻʨʫʟʠʠ. 
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Sesavali  
 

globaluri klimatis Tanamedrove daCqarebuli daTbobis 

pi robebSi misi cvlilebis mimarT mowyvladobisa da adapta -

ciis problema msoflio masStabis amocanad iqca, romelic 

siRatakesTan da terorizmTan brZolis paralelurad XXI sa u-

kunis dasawyisSi ZiriTad gamowvevad iqna aRiarebuli.  

Tanaxmad klimatis cvlilebis samTavrobaTaSoriso sab -

Wos (IPCC) monacemebisa, bolo 100 wlis manZilze (1906 -2005 ww.) 

haeris saSualo glo balurma temperaturam moimata  0.74 o
C ïiT 

[25], sxva SefasebebiT [3 8] 1861-2005 ww. periodSi saSualo gl o-

baluri temperatura gaizarda 0.44 o
C ïiT, amave dros Crdilo 

naxevarsferoSi temperaturam imata 0.75  o
C ïiT, xolo samxreT 

naxevarsferoSi 0.22  o
C ïiT. gavlili 50 wlis ganmavlo baSi s a-

Sualo globaluri temperaturis matebis siCqare  Seadgenda  

0.13 oC /10 weli, xolo  bolo 25   weliwadSi  

0.18 oC / 10 weli, rac naTlad mowmobs temperaturis zrdis da C-

qare bis faqts. instrumentuli dakvirvebis dawyebidan  ga suli 

150 wlis manZilze globaluri   temperaturis  cvalebado bis 

mrudi moyvanilia naxazze 1 [2 5]. 

 
nax.1. globaluri temperaturis cvalebadoba 1850 -2005 ww.           

periodSi . 
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am naxazis  marcxena RerZze  aRniSnulia  temperaturis  

anomaliebi  1961-1990 ww. saSualosTan  mimarTebaSi, xolo  marj -

vena RerZze  Ł saSualo  globaluri  temperaturebi .  

rac Seexeba globaluri daTbobis gavlenas atmosferul 

naleqebze, bevr did regionSi 1900 -2005 wlebSi naleqTa 

msvlelo baSi aRiniSneboda xangrZlivperiodiani trendebi. ker -

Zod, naleqTa arsebiT zrdas adgili hqonda Crdilo da samx -

reT amerikis aRmosavleT nawilebSi, Crdilo evropaSi da 

Crdilo da centralur aziaSi. amave dros, naleqebma SesamCne -

vad iklo sahelis zonaSi, xmelTaSua zRvis regionSi, samxreT 

afrikaSi da samxreT aziis zogierT  nawilSi. miuxedavad amisa, 

SeiZleba iTqvas, rom aRniSnul periodSi naleqebi xasiaTde -

boda sivrcesa da droSi didi cvalebadobiT, da  sxva msxvili 

regionebisTvis xangrZliv periodSi maTi trendebis dadgena 

ver moxerxda.  

 globaluri daTbobis Sedegad polarul raione bSi yinu -

lis safaris gadnobam gamoiwvia msoflio okeanis donis perma-

nentuli aweva, ramac me -20 saukuneSi miaRwia 0.17 metrs. bolo 

aTwleulSi (1993 -2003) zRvis donis awevis siCqarem miaR wia 3,1 

mm/weli sidides, maSin roca 1961 - 2003 ww. periodSi igi Sea d-

genda 1.8  mm/wels [2 5]. 

globalur daTbobasTan dakavSirebuli zemoT moyvanili 

metad SemaSfoTebeli procesebi did safrTxes uqmnis kacobri -

obas yvela regionSi. zRvis donis aweva iwvevs teritoriebis 

kargvas sanapiro zonaSi, sadac Tavmoyrilia msoflio mosa x-

leo bis d idi nawili. globaluri daTboba iwvevs gvalve bis 

sixSirisa da intensivobis, maT mier moculi teritoriebis 

zrdas, tropikuli qariSxlebis gaxSirebasa da gaZlierebas, 

Tovlisa da yinulis safaris Semcirebas, mudmivi gayinulobis 

farTobis klebas, wyaldidobebis gaxSi rebas, uaryofiT z e-

gavle nas axdens biomravalferovnebaze da sxv.  

 klimatis cvlilebis yvela es negatiuri Sedegebi moiT -

xovs saTanado saadaptacio zomebis miRebas, raTa zemoT naxse -

nebi procesebi, romelTa SeCereba kacobriobis SesaZleblo -

bebs aRemateba, nakleba d saziano aRmoCndes momavali Taob e-

bisT vis.  
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bolo 20 wlis ganmavlobaSi Catarebuli mravalmxrivi 

gamokvlevebis Tanaxmad  maRali albaTobiT (95%) SeiZleba 

CaiTvalos, rom klimatis mimdinare cvlileba, romlis siCqare 

uprecendentoa  ukanaskneli 10  aTasi  wlis manZ ilze, anTrop o-

genuli mizezebiTaa gamowveuli. am mizezebs Soris wamyvani 

adgili uWiravs wiaRiseuli sawvavis moxmarebis Sedegad sa T-

buri gaze bis (sg) emisiebs, romelTa Sesamcireblad gamiznuli 

RonisZie bebi, saadaptacio zomebTan erTad, Tanamedrove etapze 

klima tis cvlilebis politikis safuZvels warmoadgens [ 12]. 

globalur daTbobaze saqarTvelos klimatis reagirebis 

pir veli  Sefaseba Catarda pirveli erovnuli Sety obinebis 

momzadebis farglebSi [13 ]. miRebuli Sedegebis Tanaxmad, 1906 -

1995 ww. periodSi dasavleT saqarTvelos umetes raionebSi ad -

gili    hqonda  saSualo   wliuri  temperaturis   daklebas  

0.1-0.3oC farglebSi, xolo aRmosavleT saqarTvelos umetes 

raio nebSi am sididis momatebas 0.5 -0.7o
C Łmde SualedSi. rac 

Seexeba atmosferul naleqebs, 1937 -1964 ww. periodT an Sedare -

biT 1964 -1990 ww. periodSi saqarTvelos TiTqmis mTel terito -

riaze   aRiniSna  naleqTa   wliuri   jamebis  Semcireba  

5-10 %-is intervalSi.  

SetyobinebasTan erT droulad gamoqveynebul SromaSi [4 ] 

saqarTvelos temperaturuli velis reaqcia globalur d aTbo -

baze gaanalizda sxva kuTxiT.  saqarTvelos landSaf -tebis Z i-

ri Tadi tipebisTvis Sefasebul iqna haeris saSualo wliuri 

temperaturis saukunovani cvlilebis siCqaris vertikaluri 

ganawileba zRvis donidan 0 -3000 m simaRleTa intervalSi. 

Ddadgenil iqna, rom gavlili saukunis manZilze 0 -2000 m Sua-

ledSi  humidur landSaftebSi adgili hqonda temperaturis 

umniSvnelo klebas, maSin rodesac semihumidur da semiaridul  

landSaftebSi daikvirveboda temperaturis zrdis tendencia  

0.2-0.7 o
C-iT . 2000 m zemoT monacemTa uqonlobis gamo saimedo 

daskvnebis miReba ver moxerxda.  

aRniSnuli midgoma metad sasargebloa sxvadasxva klima -

tur zonebSi globalur daTbobaze reagirebis vertikaluri 

ganawilebis Sesafaseblad, magram mis nakls warmoadgens is, 

rom gavlili saukune aq ganixileba mTlianobaSi da v er asax -
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avs temperaturis cvlilebis xasiaTs saukunis sxvadasxva peri -

odebSi.  

imave wels gamocemul naSromSi [ 5] monacemTa arsebuli 

baza gaanalizda klimatis cvlilebaSi cikluri procesebis 

gamosavlenad. masSi, kerZod, dadgenil iqna Tbilisis temper a-

tu ris saukun eo briv svlaSi 22.4 -wliani periodis mqone cikl u-

ri cvlilebis faqti, Tumca temperaturis cvlilebis proce n-

tebSi Sefaseba gaugebrobas iwvevs miRebuli Sedegebis inte r-

pretaciisas.  

 Cvens mier dasmuli amocana gulisxmobs gavlili 100 da 

meti wlis manZilze haeris saSu alo wliuri temperaturis 

anomaliebis Sefasebas sabaziso periodTan mimarTebaSi s a-

qarTve los ZiriTadi klimaturi olqebis sakvanZo meteosadgu -

rebze, romlebic garkveuli miaxloebiT asaxaven klimatis T a-

viseburebebs am olqebis yvelaze mWidrod dasaxle bul ter i-

torie bze. 

Aavtorebi guliTad madlobas uZRvnian prof. v. comaias, 

saqarTvelos meore erovnuli Setyobinebis koordinators m. 

SvangiraZes da garemos erovnuli saagentos klimatologiis 

ganyofilebis xelmZRvanels l. qarTveliSvils nayofieri T a-

namSromlobisa da monacemebiT  uzrunvelyofisaTvis, agreTve 

institutis direqtoris TanaSemwes n. aruTinians naSromis g a-

for mebaSi gaweuli daxmarebisaTvis.  
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1. sakvanZo meteosadgurebis SerCeva da maTi r e-

pre zentatulobis Sefaseba  

 
mTagoriani reliefisa da Savi zRvis uSualo zegavle -

nis gamo saqarTvelos teritoria klimaturi da landSafturi 

zonebis mravalferovnebiT gamoirCeva. Tanaxmad Sromebisa [ 9, 

44] aq SesaZlebelia 3 klimaturi erTeulis gamoyofa: I -zRvis 

notio subtropikuli klimatis olqi (dasavleT saqarTvelo); 

II - zomierad notio subtro pikuli klimatis olqi (aRmosavleT 

saqarTvelos ZiriTadi nawili) da III - zomierad notio su b-

tropi kuli klimatidan wina aziis mTianeTis mSral kli matze 

gardamavali qveolqi (samcxe -javaxeTi). am olqebidan pir veli 

moicavs 7 klimatur zonas, meore - 10 zonas da me same - xuTs. 

am klimatur zonebTan dakavSirebuli bunebrivi  landSaf -

tebis   gvarebis   raodenoba  22-s aRwevs [40], da maTi reagireba 

amJamad mimdinare globalur daTbobaze sxvadasxva -gvaria. ke r-

Zod, naSromSi [3] moyvanili Sedegebis Tanaxmad, globa luri 

daTbobis  mimarT yvelaze swraf reaqcias amJRavne -ben ZiriT a-

dad aRmosavleT saqarTvelosTvis damaxasiaTebeli vakeebis 

subhumiduri da subariduli landSaftebi, xolo yve laze su s-

tad aRniSnul procesebze reagireben dasavleT saqarT velos 

vake, agreTve mTis humiduri landSafte bi.  

miuxedavad imisa, rom gasuli saukunis 80 -iani wlebis -

Tvis saqarTvelos teritoriaze 200 -ze meti meteorologiuri 

sadguri da saguSago funqcionirebda, maTi umravlesoba gax -

snili iyo 30 -ian, da gansakuTrebiT 50 -ian wlebSi. XX saukunis 

dasawyis Si  dakvirvebebi  warmoebda mxolod ocdaaTamde sad -

gurze, isic arsebiTi wyvetebiT. amitom, klimaturi da land -

Safturi zonebis  simravlis gaTvaliswinebiT, SeuZlebelia 

klimaturi elementebis saukuno msvlelobis saimedo daxasia -

Teba am calkeul zonebSi. Sede -gad, klimatur olqebSi klima -

tis cvlilebis Sesafaseblad SerCeul unda iqnas ramdenime 

sakvanZo maxasiaTebeli sadguri, romlebisTvisac arsebobs 

dakvir vebis sakmao xangrZlivobis rigebi da romelTa Sesaba -

mis regionebSi klimatis cvlileba dakavSirebulia garkveul 

ekonomikur, socialur d a ekologiur problemebTan.  
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am TvalsazrisiT dasavleT saqarTvelosTvis aRebul 

iqna regionis centralur, mWidrod dasaxlebul nawilSi mde -

bare, dakvirvebis sakmaod xangrZlivi rigis mqone meteosad -

guri   quTaisi,   xolo   aRmosavleT   saqarTveloSi_  

klimatur dakvirvebaTa yvelaze didi istoriis mqone sadguri 

TbilisSi. samcxe -javaxeTis qveolqSi sakvanZo maxasiaTebel 

sadgurad SerCeul iqna javaxeTis platos centralur nawilSi 

myofi meteosadguri axalqalaqi, romelzedac ADdakvirvebebi 

warmoebda XX saukunis dasawyisidan.  

quTaisSi 1885 -dan 1935 wlamde dakvirvebebi warmoebda sa -

soflo -sameurneo teqnikumis teritoriaze, Semdgom ki gada -ta -

nil iqna hidrometsadguris (hms) moedanze. siaxlovis gamo 

dakvir vebis es ori rigi identuri aRmoCnda. amis gaTvaliswine -

biT literaturaSi quTa isi mxolod erTi sadguriT xasiaT -

deba. 

sxva mdgomareobaa TbilisSi, sadac meteosadgurebis 
ricx vic metia, da oro grafiuli pirobebis gamo maTi klima -
turi maxasiaTeblebic gansxvavdeba erTmaneTisgan. cxrilSi 1.1 
moyvanilia 1880 -1980 ww. periodis sxvadasxva wlebS i Catare -
buli klimaturi dakvirvebebis monacemebi, saidanac Cans, rom 
qalaqis SuagulSi mdebare meteosadgurze (hidrometeorologi -
uri observatoria -hmo) haeris saSualo temperatura daaxloe -
biT 0.5 o

C -iT metia gareubnis temperaturaze, maSin roca nal e-
qebis raoden oba aeroportSi 10% -ze meti sididiT nakle bia 
qalaqis maCvenebelze. gansakuTrebiT mkveTri s xvaoba aRiniS -
neba qaris reJimSi.  qaris saSualo siCqarec da Zlieri qarebis 
ganmeoradobac gaSlil adgilze mdebare aeroportSi  bevrad  
aWarbebs qalaqis  Sesabamis monacemebs, romlebic  damaxin-
jebulia  Senoba-nagebobebiTa  da xSiri  mcenareuli  safa riT . 
qalaqis  intensiuri  ganaSenianebis Sedegad 1970-iani  wlebidan  
hmo dakvirvebebi  gadatanil  iqna diRomSi .  

imis gaTvaliswinebiT, rom hmo/diRmisTvis haeris temp e-

ra turasa da naleqebze XIX saukunis meore naxevridan ars e-

bobs dakvirvebis rigebi, am ori elementis cvalebadobas ga n-

vixilavT qalaqis monacemebiT, xolo miRebuli praqtikis T a-

naxmad, qaris reJims davaxasiaTebT  Tbilisis aeroportSi  1936 

wlidan warmoebuli dakvirvebebiT,  romlebic qalaqis mWi dro 

ganaSenianebis gaTvaliswinebiT ufro realurad asax avs qaris 
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Taviseburebebs Tbilisis farglebSi. ufro detalu rad aRni S-

nuli sakiTxi ganxilulia naSromSi [4 4]. cxrilSi 1.1 moyvanili 

klimaturi monacemebi aRebulia cnobarebidan [4 9-51], agreTve 

Sromidan [4 4]. 

 
cxrili 1.1. meteorologiuri elementebis klimaturi saSua -

loebi Tbilisisa da QquTaisis sxvadasxva meteosadgurebze  

 

elementi  

 

  

 

 sadguri  

 

saS. wliuri  

temperatura   
     

T
 o
C 

naleqTa 

wliuri 

jamebi, Q 

mm 

qaris 

saS. 

wliuri 

siCqare, 

V m/wm 

Zlieri qa -

riT  

dReTa 

ricxvi  

weliwadSi, 

n 

Tbilisi, 

hmo 

12.7 505 2.4 23 

Tbilisi, 

aeroporti  

12.3 448 5.8 131 

Tbilisi, 

diRomi  

12.1 505 3.9 15 

quTaisi, s/s 

teqnikumi  

14.5 1380 _ _ 

quTaisi, hms  14.5 1380 5.0 81 

 

axalqalaqis meteosadgurze dakvirvebebi klimatur 

elementebze daiwyo 1900 wels. Tbilisisa da quTaisisagan 

gansxvavebiT, romlebic Sesabamisad mtkvrisa da rionis xeo -

bebSi imyofebian, aq horizonti gaxsnilia yvela mimarTulebis 

qarebisTvis. amitom Cven CavTvaleT, rom mkveTrad gamoxatuli 

dominirebul i mimarTulebis ararsebobis gamo, globaluri 

daTbobis Sedegad axalqalaqSi qaris reJimis SesamCnev cvl i-

le bas ar unda velodeT da Zlieri qarebis reJimis analizi sas 

SemovifargleT Tbilisisa da quTaisis monaceme biT.  am mosa-

zrebas amarTlebs isic, rom Tanaxmad [ 50]-isa, Zlieri qarebiT 

dReebis saSualo ricxvi weliwadSi Seadgens TbilisSi 127, 

quTaisSi -81 da axalqalaqSi - mxolod 14 -s. samive SerCeul  
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sadgurz e qaris  sxvadasxva  mimarTulebis ganmeorado bebi, kl i-

maturi cnobaris [ 50] mixedviT, moyvanilia cxrilSi 1.2.   

 

cxrili 1.2. SerCeul meteosadgurebze qaris mimarTulebaTa   

wliuri ganmeoradoba (%)  

mimarTuleba  

 

  sadguri  

C 

(N) 

NCa 

(N E) 

a 

(E) 

sa 

(SE) 

s 

(S) 

sd 

(SW) 

d 

(W) 

Cd 

(NW) 

Tbilisi  1 4 6 12 6 2 3 66 

quTaisi  1 3 53 2 1 3 35 2 

axalqalaqi  10 2 12 28 11 8 5 24 

 

am cxrilidan  naTlad  Cans, rom  orografiis  zegavleniT  

TbilisSi  Crdilo -dasavleTi /samxreT -aRmosavleTi  rumbis  qare -

bis  ganmeoradoba  TiTqmis  80%-s aRwevs,QquTaisSi  aRmosav-

leT /dasavleTi  mimarTulebis  ganmeoradoba  90%-s uaxloveba , 

maSin, rodesac  axalqalaqSi  dominirebuli  mimarTulebis  samx-

reT -aRmosavleTi /Crdilo -dasavleTis  ganmeoradoba  mcire -diT  

aRemateba 50%-s da sakmaod xSiria  sxva rumbis  qarebic . 

SerCeuli  sakvanZo sadgurebis  reprezentatulobis  Sesafa -

seblad  saqarTvelos  klimaturi  daraionebis  mixedviT  [45] d a-

savleT  saqarTveloSi  maxasiaTebel  teritoriad   gamoyofil  

iqna notio  klimatis  zona  Tbili  zamTriTa  da cxeli  zafx u-

liT , romelsac  miekuTvneba quTaisi , xolo  aRmosavleT  sa-

qarTvelos  teritoriaze  - zomierad  notio  klima tis  zona  z o-

mierad  civi  zamTriTaA  da cxeli  zafxuliT , romelsac  mie-

kuTvneba Tbilisi  (nax.1.1). gansxvavebuli  klima turi  zonebi , 

romlebSic  Sevida  mTiani  afxazeTi , svaneTi , raWa-leCxumi , zemo 

imereTi , guriisa  da aWaris  umetesi  nawili , agreTve  aRmosav-

leT  saqarTvelos  mTianeTi  (kavkasionis  samxreTi  ferdobebi  

da TrialeTis  masivi ) gaerTianebul  iqna mimdebare  terit o-

riebSi . samcxe-javaxeTi  mTlianad  CaTvlil  iqna axalqalaqis  

sakvanZo sadguris  maxasiaTebel  teritoriad  mimdebare klim a-

turi  zonebis  ararsebobis  gamo. 
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Nnax..1.1. maxasiaTebeli da mimdebare teritoriebis ganlagebis sqema .
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TiToeul  maxasiaTebel  da mimdebare teritoriaze  met-

naklebad  Tanabari  sixSiriT  SerCeul  iqna 1951-1965 ww. pe-

riodSi  sinqronuli  dakvirvebis  uwyveti  rigebis  mqone meteo-

ro logiuri  sadgurebi , romlebic  asaxaven Sesabamisi teri -

toriebis  calkeuli  nawilebis  temperaturul  reJims . aRniS-

nuli  sadgurebis  saSualo  wliuri  temperaturebi , gamoTvlili  

cnobarSi  [52] moyvanili  monacemebiT, Sedarebul  iqna Sesabamis 

sakvanZo sadgurebis  amave periodis  saSualo  wliur  tamper a-

turasTan  rogorc  maxasiaTebel , aseve mimdebare terito riebze .   

TiToeuli   teritoriisTvis   gasaSualoebuli  sidideebi  moy-

vanilia  cxrilSi  1.3. am cxrilidan  Cans, rom  aRmosavleT  sa-

qarTvelos  maxasiaTebel   teritoriaze   sxvaoba Tbilisisa  da 

SerCeuli  sadgurebis  saSualo  wliur  temperatu rebs  Soris  

icvleba  3.3-dan -0.2 o
C-mde  da saSualod  Seadgens 1.6 o

C. mimde-

bare  teritoriisTvis  Sesabamisma sididem  Seadgina  6.6o
C, rac  

mowmobs imas, rom  Tbilisis  monacemebi sakmaod miaxloebiT  

asaxavs maxasiaTebeli  teritoriis  temperatu rul  reJims , rac  

ar  iTqmis  mimdebare teritoriaze . 

      gansxvaveba sakvanZo da maxasiaTebeli  sadgurebis  saSu-

alo  wliur  temperaturas  Soris  kidev  ufro  mcire  aRmoCnda 

dasavleT  da samxreT  saqarTvelosTvis : quTaisi , iseve  rogorc  

Tbilisi , ufro  Tbili  aRmoCnda Sesabamis maxasiaTebel  ter i-

toriaze  (1.2oC-iT ), maSin roca  axalqalaqi  _ daaxloe biT  1 o
C -

iT  ufro  grili . 

       imis Sesafaseblad, Tu ramdenad didia saSualo wliuri 

temperaturisTvis miRebuli sxvaobis sidide, moviyvanT saqar T-

velos 3 didi qalaqi sTvis da maT mimdebare teritori aze 

sxvadasxva dros moqmedi meteosadgurebis Sesabamis klima tur 

monacemebs (cxrili 1.4) , saidanac irkveva,  rom Cvens mier miR e-

buli sxvaobebi absoluturi sididiT ar aRemateba da nakle -

bicaa erTi didi qalaqis farglebSi saSualo wliuri  tempe-

raturis meryeobaze. cxrilSi 1.4 ganxilul sadgurebze dak-

virvebis rigebis xangrZlivoba icvleba 5 -dan (kelasuri) 80 

wlamde (Tbilisi, hmo) da saSualod Seadgens 25 wels.  sakvanZo 

da maxasiaTebel sadgurebs Soris saSualo wli uri temper a-

turis sxvaobebisTvis t-stiudentis   kriteri umis gamoyenebiT  
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 cxrili 1.3. saSualo wliuri temperaturis gadaxrebi ( o

C) sak -
vanZo sadgurebis temperaturidan (1951 -1965) 

N 

sakvanZo sad-
gurebis s i-

maRle z.d. da 
saS.wl. te m-

peratura  

maxasiaTebeli sadgurebi  mimdebare sadgurebi  

dasaxeleba  s
i-

m
a

R
le

 
z.

d
.,
 m

 

Ў╣ *  
oC 

dasaxeleba  s
i-

m
a

R
le

 
z.

d
. 
m

 

Ў╣ *  
oC 

1 Tbilisi,  
403 m. 
13.2  oC 

xaSuri  
cxinvali  
gori  
duSeTi  
bolnisi  
gardabani  
sagarejo  
Telavi  
gurjaani  
yvareli  
lagodexi  
d/wyaro  
Siraqi  

690 
862 
588 
922 
534 
300 
802 
568 
410 
449 
362 
800 
555 

3.2 
3.2 
1.8 
3.3 
0.6 
-0.2 
1.9 
1.0 
0.4 
0.3 
0.1 
2.6 
2.5 

ermani 
stefanwminda  
fasanauri  
barisaxo  
TianeTi  
omalo  
joyolo  
gombori  
manglisi  
abasTumani 
bakuriani  

2240 
1744 
1070 
1325 
1099 
1880 
663 
1085 
1194 
1265 
1665 

11.0 
8.0 
5.2 
6.6 
5.4 
9.5 
2.1 
4.6 
4.8 
6.7 
8.5 

 saSualo  603 1.6 saSualo  1384 6.6 
2 quTaisi  

114 m. 
14.7 oC 

soxumi  
foTi  
qobuleTi  
kvezani  
sugdidi  
martvili  
samtredia  
anaseuli  
cageri  
tyibuli  
saqara  
saCxere 

116 
3 
7 
266 
117 
170 
28 
116 
474 
535 
148 
415 

0.2 
0.2 
1.2 
1.4 
0.9 
0.9 
0.3 
1.0 
3.2 
2.2 
0.6 
2.9 

xaiSi  
mestia  
yoruldaSi  
qeda 
xulo  
goderZis uR.  

730 
1441 
1943 
256 
923 
2025 

4.1 
9.0 
11.2 
2.1 
4.2 
12.1 

 saSualo  200 1.2 saSualo  1220 7.1 
3 axalqalaqi  

1716 m. 
5.2 oC 

adigeni  
axalcixe  
aspinZa 
karwaxi  
efremovka  
faravani  
walka  
dmanisi  

1185 
982 
1098 
1863 
2112 
2100 
1457 
1256 

-3.1 
-4.0 
-4.3 
0.8 
3.1 
2.4 
-0.9 
-3.1 

   

 saSualo  1507 -1.1    

 
SeniSvna: cxrilSi 1.3  ЎὝ*=T* -Ti, sadac T* aris sakvanZo sadgu -
ris saSualo wliuri temperatura, Ti aRniSnavs i-uri sadguris 
saSualo wliur temperaturas  
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cxrili: .1.4. saqarTveloSi didi qalaqebis farglebSi mimdebare 

meteosadgurebis saSualo wliuri temperatura (klimaturi 

cnobaris [4 9] mixedviT)  

Q 

qalaqi  

 

meteosadguri  

si
m

a
R

le
 

z.
 d

.,
m

 

sa
S

. 

w
liu

ri
 

te
m

p
e

ra
tu

-

ra
,
 

T  
 o
C
 

a
m

p
lit

u
d

a
 

Ў
ἢ

 o
C
 

Tbilisi  1. observatoria  

2. hmo diRomi  

3. aeroporti  

4. mTawmindis parki  

5. botanikuri baRi  

6. samgori, wyalsac avi  

7. vaziani  

8. rusTavi  

403 

436 

490 

734 

465 

549 

622 

374 

12.7 

12.1 

12.3 

10.8 

12.6 

11.8 

11.7 

13.0 

2.2 

soxumi  1. eSera 

2. agrosadguri  

3. botanikuri baRi  

4. sacdeli sadguri  

5. porti  

6. Suqura  

7. kelasuri  

8. gulrifSi  

9. babuSara, aeroporti  

10. aZiubJa 

10 

116 

26 

52 

4 

9 

22 

120 

8 

30 

14.5 

14.1 

14.7 

14.3 

15.0 

14.5 

14.1 

14.5 

13.5 

13.7 

1.5 

baTumi 1. qalaqi  

2. Suqura  

3. adlia, aeroporti  

4. kapandiba 

5. maxinjauri  

6. mwvane koncxi, zemo  

7. mwvane koncxi, qvemo 

8. Caqvi 

9. qobuleTi  

5 

2 

10 

20 

15 

94 

70 

30 

7 

14.5 

14.4 

14.3 

14.4 

13.8 

14.1 

12.6 

14.1 

13.4 

1.9 

Sefasebul iqna niSnadobis done. Sefasebis  Sedegebi moyvani-

lia danarTSi I.  niSnadobis done rigebSi wevrTa raodenobasa 

da maT dispersiasTan erTad ganpirobebu lia temperaturis 
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sxvaobis sididiT. ganxiluli 15 -wliani rige bisTvis es kavSiri 

zogadi saxiT aRmoCnda Semdegi (cxr. 1.5).  ЎT 1.0 o
C mniSvnel o-

bebisTvis niSnadobis done P xdeba toli  0.999-isa .  
 

cxrili 1.5. niSnadobis donis damokidebuleba saSualo   wl i-

uri temperaturis sxvaobaze sakvanZo da maxasiaTebel sadg u-

rebs Soris (1051 -1965) 
 

temperaturis  

sxvaoba,   o
C 

niSnadobis  

done, P 

0.1 araniSnadi  

0.2 araniSnadi  

0.3 0.60-0.70 

0.4 0.80-0.90 

0.5 0.90-0.95 

0.6 0.95-0.96 

0.7 0.96-0.97 

0.8 0.97-0..98 

0.9 0.99-0.995 
 

SevniSnavT, rom niSnadobis donis 0.90< P>0.60 mniSvnelo -
bebi miRebulia stiudentis t-kriteriumis gamosaTvlel cxri -
lur monacemTa eqstrapolaciiT, xolo P  
 P <0.60 (t <1) Seesabameba araniSnadobis aRniSvna.  

saSualo wliur temperaturebTan erTad ganxilul iqna 
igive 1951 -1965 ww. periodSi gasaSualebuli sezonuri temper a-
ture bis gadaxrebi sakvanZo sadgurebis Sesabamisi mniSvne -
lobebidan maxasiaTebel da mimdebare teritoriebze ( cxrili 
1.6). am cxrilidan Cans, rom maxasiaTebel terito riebze sez o-
nuri saSualoebis wliuridan gadaxrebi ZiriTadad meryeobs 

0. .2o
C is farglebSi, maSin roca mimdebare terito riebze es 

gadaxrebi icvleba  6 o
C SualedSi.  

        cxrilSi 1.3 maxasiaTebeli da mimdebare teritori e-
bisT vis saSualo temperaturebTan erTad moyvanilia zRvis 
doni dan sadgurebis simaRlis saSualo mniSvnelobebi. am m o-
nacemebiT SesaZlebelia sakvanZo sadgursa da Sesabamisi ter i-
toriis saSualo dones Soris temperaturis vertikaluri gr a-
dientis s aorientacio Sefaseba (cxrili 1.7). am cxrilidan 
Cans, rom temperaturis vertikaluri gradientis minimaluri 
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mniSvnelo biT xasiaTdeba samcxe -javaxeTis regioni, xolo ma q-
simaluri mniSvnelobiT _ dasavleT saqarTvelos klimaturi 
olqi.  
 

cxrili 1.6. maxasiaTebel da mimdebare teritoriebze gasaSu a-

loebuli temperaturebis gadaxrebi   
(
o
C) sakvanZo sadgur e-

bis temperaturebidan  sezonebis mixedviT (1951 -1965) 
 

ɿ 
N 

 

sakvanZo 

sadguri  

maxasiaTebeli teritoria  mimdebare teritoria  
za

m
T

a
r.

i
 

g
a

za
fx

u
li

 

za
f.
xu

li
 

S
e

m
o

d
g
o

m
a 

w
liu

ri
 

za
m

T
a

ri
 

g
a

za
fx

u
li

 

za
fx

u
li

 

S
e

m
o

d
g
o

m
a 

w
liu

ri
 

 

1 Tbilisi  1.5 1.6 1.2 1.3 1.5 5.9 6.6 7.5 6.1 6.6 

2 quTaisi  1.4 1.1 0.9 1.4 1.2 9.0 8.0 7.8 8.5 8.4 

3 axalqalaqi  -1.5 -1.1 -1.0 -0.9 -1.1      

 
cxrili 1.7. haeris gasaSualoebuli temperaturis vertikaluri 

gradientis mniSvnelobebi   (o
C/100m) maxasiaTebeli da mimdebare 

teritoriebisTvis  

#  
sakvanZo 

sadguri  

maxasiaTebeli  

teritoria  

mimdebare 

teritoria  

1. Tbilisi  1.0 0.7 

2. quTaisi  1.4 0.8 

3. axalqalaqi  0.5 _ 
 

aqve unda aRiniSnos, rom sakvanZo sadgurisa da maxasiaTe-
beli teritoriis saSualo simaRles Soris mcire sxvaobis 
gaTvaliswinebiT aRmosavleT da dasavleT saqarTvelosTvis 
vertikaluri gradientis Sesabamisi mniSvnelobebi (1.0 da 1.4/100 
m) arasaimedoa da temperaturis saSualo vertikalur gra -
dientad aRmosavleT s aqarTveloSi SeiZleba miRebul iqnas 0.7  

o
C/100 m, dasvleT saqarTveloSi 0.8 o

C/100 m da samcxe_javaxeTSi 
0.5 o

C /100 m. 
imis dasadgenad, Tu ramdenad reprezentatulia socia -

lur_ekonomikuri TvalsazrisiT SerCeuli maxasiaTebeli da 
mimdebare teritoriebi, maT farTobebTan erTad, cnobarebis 
daxmarebiT [ 2,11] Sefasebul iqna am teritoriebze dasaxlebuli 
punqtebis raodenoba da mosaxleobis miaxloebiTi ricxovnoba . 
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es monacemebi moyvanilia cxr. 1.8-Si , saidanac SeiZleba miRe bul 
iqnas, rom maxasiaTebeli da  mimdebare teri toriebis fa rTo be-
bi Seadgens saqarTvelos mTeli teritoriis Sesaba misad 4 0 da 
60%, xolo dasaxlebuli punqtebis raode noba _ mTeli 
raodeno bis saTanadod 60 da 40% -s. es proporcia mkveTrad 
icvleba dasaxlebul punqtebSi mosaxleobis raodenobis gaT -
valiswine bi T, radganac qalaqebis absoluturi umravlesoba 
maxasiaTebel teritoriebzea ganlagebuli, maT Soris Tbilisi 
1300 aTasi mosaxliT, quTaisi _ 300 aTasiT, rusTavi _ 150 
aTasiT, baTumi, zugdidi da soxumi _ as -asi aTasiT da a.S.  

cxr.  1.8-is mixedviT Sedge nili maxasiaTebeli da mimdebare  
teri toriebis fardobiTi maCveneblebi,  demografiuli monace-
mebis gaTvaliswinebiT, moyvanil i a cxr.  1.9. am cxrilSi maxa sia -
Tebeli teritoriebis saerTo farTobSi S1 Sevida samxreT 
saqarTvelos teritoriac , ramac gamoiwvia mTlianad saqarTve -
losTvis S2/S1 Tanafardobis Semcireba Tbilisisa da quTaisis 
saSualosTan SedarebiT.  
 

c xrili: 1.8. maxasiaTebeli da mimdebare teritoriebis ZiriT a-
di maCveneblebi  
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maxasiaTebeli teritoriebi  

  S1 n1 HH1 ЎT1 N1 MM1 

1. 
2. 
3. 

Tbilisi  (403) 
quTaisi  (114) 

axalqalaqi  (1716) 

13500 
9800 
5400 

12 
12 
8 

603 
200 
1507 

1.6 
1.2 
-1.1 

910 
1380 
310 

2600 
1540 
70 

 sul  28700 32   2600 4210 

mimdebare teritoriebi  

  S2 n2 HH2 ЎT2 NN2NN MM2 

1. 
2. 

Tbilisi  
quTaisi  

19000 
22000 

12 
6 

1384 
1220 

6.6 
8.4 

980 
760 

323 
221 

 sul  41000 18   1740 544 

 saerTo  jami  69700 50   4340 4754 
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cxrili: 1.9. maxasiaTebeli (1) da mimdebare (2) teritoriebis  
fardobiTi maCveneblebi  

sakvanZo sadguri  S2/S1 NN2/N1 MM 2/M 1 

Tbilisi  

quTaisi  

1.41 

2.24 

1.08 

0.55 

0.12 

0.14 

mTlianad saqarTvelo  1.43 0.67 0.13 
 

bolo  cxrilidan SeiZleba Semdegi daskvnebis gamotana:  
_ dasaxlebuli punqtebis raodenoba N aRmosavleT saqar T-

velos mimdebare teritoriaze daaxloebiT utoldeba punqt e-

bis raodenobas maxasiaTebel teritoriaze, Tumca mosaxleobis 

raodenoba M mimdebare teritoriaze Seadgens maxasiaTebeli 

teritoriis mosaxleobis mxolod 12 % -s. 

_ dasvleT saqarTveloSi maxasiaTebelma teritoriam moicva 
punqtebis TiTqmis 2 -jer meti raodenoba, vidre mimdebare t e-
ritoriam, xolo am ukanasknelis mosaxleobam Seadgina ma x-
asi aTebeli teritoriis mxolod 14 %. mTlianad saqarTvelos 
masStabiT, samcxe -javaxeTis teritoriis CaTvliT, am Sefard e-
bam Seadgina 13%, maSin rodesac dasaxlebuli punqtebis ra o-
denoba mimdebare teritoriebze utoldeba maxasiaTebeli t e-
ritoriebis Sesabamisi maCveneblis  2/3-s. 

_ miRebuli disproporcia gamowveulia imiT, rom saqarTv e-
los mosaxleobis mniSvnelovani nawili Tavmoyrilia did da 
saSualo sididis qalaqebSi, romelTa absoluturi umravl e-
soba imyofeba maxasiaTebel teritoriebze.  

_ mimdebare teritoriebs uWiravs saqarTvelos mTeli fa r-
Tobis daaxloebiT 60%. miuxedavad amisa, mosaxleobis simW i-
drovis gaTvaliswinebiT, zemoT miRebuli Sedegebi safuZvels 
iZleva davaskvnaT, rom sakvanZo meteosadgurebis monacemebiT 
daxasiaTebuli klimatis cvlilebis trendebi arsebiTad mo q-
medebs saqarTvelo s mosaxleobis umetes nawilze da Sesabamis 
zemoqmedebas axdens mis ekonomikur saqmianobaze.  

amJamad globaluri klimatis cvlilebis saerTaSoriso 
programe bSi saqarTvelos teritoria xasiaTdeba mxolod erTi 
sadguriT -TbilisiT, romelsac gaaCnia saTanado xangrZlivobis  
dakvirvebis rigebi . imis gaTvaliswinebiT, rom saqarTveloSi 
gamoiyofa sami klimaturi erTeuli, qveynis teritoriis erTi 
sadguriT warmodgena sakmaod uxeS miaxloebad migvaCnia. Cveni 
azriT, saqarTveloSi gasuli saukunis manZilze klimatis 
cvlilebis ufro maRali g arCevisunarianobiT dasaxasiaTeb u-
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li unda iqnas minimum 3, Sesaferisi xangrZlivobis rigebis 
mqone meteosadguri.  

zemoT, aseTi midgomiT, sakvanZo sadgurebad SerCe ul iq na 
Tbilisi, quTaisi da axalqalaqi, romlebisTvisac gamoyof il 
iqna reprezentatuli (maxasiaTeb eli) da naklebad reprezent a-
tuli (mimdebare) teritoriebi. D d adgenil iqna, rom am te ri to -
riebis  farTobebi  Seadgens saqarTvelos mTeli teritoriis Se-
sabamisad 40 da  60%-s. cxadia,  rom  qveynis  mTel  teritoriaze kli -
matis cvlilebis ufro zusti daxasiaTebisaTvis saWiroa an a-
logiuri analizis Catareba sxva klimatur zonebSi ganlag e-
bul rogorc maxasiaTebel, aseve mimdebare sadgurebisTvisac.  

klimaturi  cnobaris  [49] Tanaxmad, haeris temperaturaze da -
kvirvebis  mqone, 10 welze meti xangrZlivobis 180 meteosadguri -
dan 1906 wlamde dakvirvebebi dawyebuli iyo 30 sadgurze. Sem d -
gomSi amas daemata 1906-1930 wlebSi gaxsnili 50 da 1931 wlidan 
amoqmedda kidev 100 sadguri. d akvirvebis saukunovani, metnakle -
bad uwyveti rigebis mqone sadgurebidan am gamokvlevis Casata -
reblad mizanSewo nilad migvaCnia Semdegi sadgurebis ganxilva 
(cxr. 1.10):  

 

cxrili 1.10.  gasul saukuneSi temperaturis trendebis das a-
zusteblad gamosayenebeli, aswliani dakvirvebis rigebis mqone 
sadgurebis CamonaTvali  
 

sakvanZo sadguri  maxasiaTebeli teritoria  Mmimdebare teritoria  
 

Tbilisi  
G  gori  
G  gardabani  
   Telavi  

abasTumani 
bakuriani  
jvris uReltexili  
gudauri  
TeTriwyaro  

       
                                                                            

quTaisi  

   foTi  
   anaseuli  
   baTumi 
   samtredia  
   saqara  
   tyibuli  
   saCxere 

 

 

axalqalaqis sakvanZo sadguris maxasiaTebel teritoriaze 
saTanado  xangrZlivobis  rigis  mqone sxva sadguri  ar gaaCnia, ise -
ve rogorc quTaisis sakvanZo sadgurs  -mimdebare terito riaze.   

bunebrivia , dakvirvebis rigebis sxvadasxva meTodebiT aRd -
genisa  da dagrZelebis pirobebSi, dasmuli amocanis gadasa wyve-
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tad SesaZlebelia Semdgom periodebSi amoqmedebuli sadgu re -
bis gamoyenebac, Tumca es moiTxovs saTanado me T odolo giur 
dasabu T ebas, rac calke gamokvlevis sagans unda Seadgendes . 

 
2.  haeris temperaturis cvalebadoba sakvanZo    

meteosadgurebze  
       2.1. Tbilisi  

haeris Tvis saSualo temperaturis meryeobis Tavisebu -
rebebis gamovlenas mniSvnelovani roli eniWeba aramarto war -
suli  periodis  klimaturi pirobebis SeswavlisaTvis, ara med ma-
Ti trenduli ganviTarebis xasiaTis dadgenis mizniTac, ra sac 
TavisTavad saprognozo mniSvneloba gaaCnia. amisTvis, Tbi li s-
is  Tvis saSualo temperaturis Sesaxeb arsebuli saarqivo masa -
lebis  gamoyenebiT, gaanalizebul iqna am para metris droSi cva -
lebadobis  Taviseburebebi  dakvirvebis  dawyebidan dRemde. yu ra -
dRebas vamaxvilebT dakvirvebis xangrZliv periodze (165 we li), 
rac bevrad ufro SesaZlebels xdis dasaxuli miznis miRwevas.  

rogorc  cnobilia,  TbilisSi haeris temperaturaze siste ma-
turi dakvirvebebi daiwyo 1844 wels, ris gamoc Tvis saSua lo 
temperaturis normidan gadaxrebis gaanalizebisas qvemoT gamo -
yenebuli  iqneba am wlidan  dawyebuli  rigebi.  rac  Seexeba saSua-
lo wliuri temperaturis saukuno msvlelobas, misi ganxilvis 
dasawyisisTvis  SerCeul  iqna  1881 weli,  radganac  am wlidan arse -
bobs TbilisSi atmosferul naleqebze dakvirvebis uwyveti ri -
gi da, amrigad, SesaZlebelia am ori ZiriTadi kli maturi ele -
mentis TbilisSi drois erTsa da imave periodSi cvalebadobis 
Sedareba.  

wlis saSualo temperaturis gasuli, TiTqmis 130  wlis 
manZilze ryevadobis g rafiki moyvanilia nax. 2.1.1-ze. sakvlevi 
elementis cvalebadobis wrfivi trendiT aproqsimaciis SemT -
xvevaSi miiReba, rom drois aRniSnuli periodis ganmavlobaSi 
TbilisSi wlis saSualo temperaturam  moimata 1.0o

C-iT 12.5  o
C -

dan 13.5o
C-mde. igive  Sedegi miRebul iqna 19 -wliani mcocavi 

saSualoebis gamoyenebiTac.  
nax.2.1.1-ze moyvanil grafikze gansakuTrebiT TvalSi sace -

mia 1900-iani wlebis dasawyisSi dafiqsirebuli acivebis ori 
minimumi (1911 wels 11.5 da 1920 wels 11.1), iseve rogorc 1950-
1960-ian wlebSi dakvirvebuli sami maqsimumi  (1957 wels 14.2  o

C, 
1962 wels 14.6  o

C da 1966 wels 15.1  o
C). swored am maqsimumebis 

arsebobiT unda aixsnas is garemoeba, rom saqarTvelos  meore  
erovnul    SetyobinebaSi   gamoyenebuli 1955 -1970 ww  periodis  
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saSualo   mniSvneloba   (13.3ᴈ)  toli aRmoCnda globaluri 
daTbobis gamovlinebis e.w. ñstandartuliò periodis (1990-2005) 
saSualosi.  
 

 
 
Nnax. 2.1.1. saSualo wliuri temperaturis ryevadoba TbilisSi 
1881-2008ww.periodSi.   
     

1966 wlis temperaturuli maqsimumi aRniSnulia saqar -
Tvelos yvela meteosadgurze, sadac man trendul saSua lo e-
bs gadaaWarba 3 -4 o

C -iT. amis Semdeg, 1970-ian wlebSi TiTqmis 
yvela  regionSi daikvirveboda agrileba, romlis drosac wli -
uri temperatura naklebi iyo klimatur saSualoze 1 -2 o

C -iT.  
 moyvanil monacemebTan dakavSirebiT udavo interess 
Seadgens TbilisSi gasuli saukunis manZilze saSualo 
wliuri temperaturis ryevadobis Sedareba dedamiwis im 
msxvil regioebSi dafiqsirebul cvalebadobasTan, romlebic 
esazRvreba saqarTvelos, agreTve globalurad 
gasaSualoebul ryevadobasTan.  
 IPCC angariSSi [25] sxvadasxva kontinentebisaTvis 
moyvanilia 1906 -2005 ww. periodSi temperaturis 10 -wliani 
saSualoebis gadaxrebi  1901 -1950 ww. saSualos mimarT. imis 
gaTvaliswinebiT, rom saqarTvelo imyofeba evropisa da aziis 
konti nentebis sazRvarze, Tbilisis Sesabamisi monacemebi 

y = 0,0095x - 5,5233
wч Ґ лΣнтту

10
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Sedarebul iqna orive kontinentis, agreTve globalur 
saSualoebTan (nax. 2.1.2 -2.1.4.).  

 

 
 

 

nax. 2.1.2. temperaturis 10 -wliani saSualoebis gadaxrebi evr o-
pis kontinentze da TbilisSi 1906 -2005ww periodSi 1901-1950 ww. 
saSualosTan mimarTebaSi.  
 

 
 

nax. 2.1.3. temperaturis 10 -wliani saSualoebis gadaxrebi aziis 
kontinentze da TbilisSi 1906 -2005ww periodSi 1901 -1950 ww. sa-
SualosTan mimarTebaSi.  
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nax. 2.1.4. temperaturis 10 -wliani saSualoebis gadaxrebi gl o-
baluri masStabiT da TbilisSi 1906 -2005 ww periodSi 1901 -1950 
ww. saSualosTan mimarTebaSi . 

  

rogorc am grafikebidan Cans, TbilisSi gasuli sauk u-
nis manZilze saSualo wliuri temperaturis anomaliebis 
msvleloba garkveulwilad ganxvavdeba rogorc evropis, ise 
aziis  monacemebisagan. gadaxrebis msvleloba ufro axlosaa 
aziis kontinentze dafiqsirebul msvlelobasTan (gansakuTr e-
biT 1950 wlamde), Tumca 1960 -1970-ian wlebSi CvenTan aRiniSna 
anomalurad didi dadebiTi gadaxrebi, romlebic ar dafiqs i-
rebula arc evropaSi da arc azia Si. TbilisSi temperaturis 
anomaliebis msvleloba, raoden paradoqsuladac ar unda 
JRerdes es, metnaklebad miaxloebuli aRmoCnda globalur 
saSualosTan, magram zemoT aRniSnuli 20 -wliani periodis 
dadebiTma anomaliam aqac iCina Tavi.  
 TbilisSi haeris saSualo tempe raturis cvalebadobaze 
globaluri daTbobis gavlenis Sesafaseblad detalurad i q-
na gaanalizebuli dakvirvebis mTel rigSi (1844 -2008) Semavali 
rogorc sxvadasxva sididis dadebiTi da uaryofiTi gadaxr e-
bis ganmeoradobebi Tveebis mixedviT, aseve maTi raodenobebis 
sezo nuri msvleloba aTwleulebis mixedviT. I PCC rekomenda-
ciiT miRebuli praqtikis Tanaxmad, gadaxrebi (anomaliebi) 
gaangariSebul iqna 1961 -1990 ww. sabaziso periodis (normis) 
mimarT. 

cxrilSi 2.1.1 warmodgenilia normidan dadebiTi gad a-
xrebis ganawileba Tveebis mixe dviT mTeli sakvlevi periodis 
manZilze. rogorc am monacemebidan Cans, yvelaze meti ganme o-
radobiT xasiaTdeba saSualodan 0.1 -0.9o

C Łis mniSvnelobebis 
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dadebiTi gadaxrebi, romlebic Tveebis mixedviT meryeobs 33 -
dan (Tebervali) 51% -mde (oqtomberi). saSualo Seadge ns 41%-s. 
 rac Seexeba normidan didi gadaxrebis ganmeoradobebs, 
isini sakmaod mcirea. Nnormidan 3.0 -3.9oC-is gadaxris ganmeor a-
dobis saSualo wliuri mniSvneloba 6.7 % -s Seadgens, xolo 
4.0Ł4.9 o

C Łis gadaxris ganmeoradoba 1.1 % -is tolia. agreTve, 
normidan 5.0 -5.9 o

CŁis gadaxris ganmeoradoba Zalze mcirea da 
Seadgens mxolod 0.3 % -s.  

  

cxrili 2.1.1. TbilisSi haeris Tvis saSualo temperaturis 
normidan dadebiTi gadaxris ganmeoradobebi (%), 1844 -2008 
 
inter -
vali  

 
I 

 
II 

 
III  

 
IV  

 
V 

 
VI  

 
VII  

 
VIII  

 
IX  

 
X 

 
XI  

 
XII  

 
weli  

0.1-0.9 34 33 42 37 38 44 44 42 48 51 45 38 41.3 
1.0-1.9 33 35 26 31 40 37 38 46 36 29 40 34 35.4 
2.0-2.9 22 22 18 18 13 11 11 10 10 16 12 20 15.3 
3.0-3.9 8 8 12 11 6 7 7 2 5 4 2 7 6.6 
4.0-4.9 2 1 2 2 2 1   1  1 1 1.1 
5.0-5.9 1 1  1 1        0.3 

 

cxrilSi 2.1.2 warmodgenilia haeris Tvis saSualo    
temperaturis normidan uaryofiTi gadaxrebis ganawileba wlis 
ganmavlobaSi. rogorc vxedavT, am SemTxvevaSic daikvirveba 
normidan mcire gadaxrebis sakmaod mniSvnelovani ganmeorad o-
bebi. -0.1,-0.9 o

C-is gadaxrebis ganmeoradobebi meryeobs 35 -dan 
(Tebervali) 58% -mde (ivnisi, ivlisi), saSualo ki 46% -s Sead-
gens. 

cxrili 2.1.2. TbilisSi haeris Tvis saSualo temperat u-
ris normidan uaryofiTi gadaxris ganmeoradobebi (%), 1844 -2008 

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

-0.1,-0.9 37 35 42 38 54 58 58 52 45 46 50 41 46.3 
-1.0,-1.9 25 26 35 41 40 39 37 40 36 35 31 32 34.9 
-2.0,-2.9 19 20 14 17 13 3 5 7 19 13 11 19 12.6 
-3.0,-3.9 9 12 5 3 6   1  5 5 4 3.7 
-4.0,-4.9 7 6 4 1 2     1 3 3 2.1 
-5.0,-5.9 3 1   1        0.3 
-6.0,-6.9            1 0.1 
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am cxrilebidan miiReba agreTve, rom gasuli saukunena x-

evris manZilze mkveTri daTbobebi da acivebebi 2 -3-jer ufro 
xSirad xdeboda wlis civ periodSi, vidre TbilSi, xolo u m-
niSvnelo agrilebebs  yvelaze xSirad adgili hqonda wlis 
Tbil periodSi maisidan seqtembramde.  

Cvens mier ganxilul iqna agreTve Tvis saSualo temp e-
raturebis normidan mniSvnelovani gadaxrebis (>2 o

C) sezonur 
ganmeoradobaTa ganawileba aTwleulebis mixedviT. Sesabamisi 
masalebi warmod genilia cxrilSi 2.1.3. rogorc am cxrilis 
monacemebidan Cans, dadebiTi da uaryofiTi ganmeoradobebis 
sxvaobis niSani xSirad icvleba, rac imaze miuTiTebs, rom 
sxvadasxva aTwleulebSi normidan xan eqstremalurad maRali, 
xan ki eqstremalurad dabali gadaxrebi Warb obs. magram, amave 
dros isic unda aRiniSnos, rom sakmaod mkveTradaa gamoxat u-
li tendencia imisa, rom aTwleulebis mTliani rigis pirvel 
naxevarSi, gansakuTrebiT Semodgomasa da zamTarSi, Warbobs 
normidan eqstremalurad dabali uaryofiTi gadaxrebis ga n-
meoradobebi , xolo aTwleulebis meore naxevarSi ki normidan 
eqstremalurad maRali dadebiTi gadaxrebis ganmeoradobebi. 
aRniSnuli garemoeba miuTiTebs imaze, rom bolo aTwleulebSi 
sicivis talRebTan SedarebiT mniSvnelovnadaa gaaqtiurebuli 
siTbos talRebis zemoqmedeba amierkav kasiaze.  

am mosazrebis raodenobrivi dasabuTebisaTvis, bolo 
saukunenaxevris manZilze globaluri temperaturis cvaleb a-
dobis gaTvaliswinebiT [25], cxrilSi 2.1.3 Cvens mier pirob i-
Tad gamoyofil iqna sami miaxloebiT 30 -wliani xangrZlivobis 
periodi:  
ń 1864-1893 (mcir e gadaxrebis mqone SedarebiT stabiluri     

periodi);  
ń 1924-1953 (dadebiTi da uaryofiTi trendebis Semcveli 

gardamavali periodi);  
ń 1974-2008 (temperaturis permamentuli zrdis periodi);  

am periodebSi wlis oTxive sezonisaTvis dadebiTi da 
uaryofiTi gadaxrebis jamu ri raodenobebi  moyvanilia 
cxrilSi 2.1.4.  

cxrilSi warmodgenili monacemebi aSkarad metyvelebs 
imaze, rom Tu XIX saukunis meore naxevarSi, haeris global u-
ri temperaturis SedarebiT stabiluri ryevadobis pirobebSi 
dadebiTi da uaryofiTi gadaxrebis raodenoba TiTqm is er T-
nairi iyo, 1930 -iani wlebidan dawyebuli daTbobis Semdeg d a-
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debiTi gadaxrebis raodenobam TandaTan imata da maqsimalur 
raodenobas miaRwia 1970 -iani wlebis Semdeg.  

 
cxrili 2.1.3. TbilisSi haeris Tvis saSualo temperat u-

ris normidan dadebiTi (>2 o
C) da uaryofiTi (< -2o

C) gadaxrebis 
raodenobaTa sxvaobebis sezonuri msvleloba  aTwleulebis 
mixedviT (1844 -2008 ww.) 

 
aTwleulebi  zamTari  gazafxuli  zafxuli  Semodgoma 

1844-1853 -1 3 1 2 

1854-1863 -9 -4 3 -1 
1864-1873 -2 3 2 2 
1874-1883 -6 3 4 -2 
1884-1893 -7 0 0 -1 
1894-1903 1 -3 2 -7 
1904-1913 -3 -2 -1 -3 
1914-1923 3 3 0 0 
1924-1933 10 1 4 2 
1934-1943 2 2 1 3 
1944-1953 -2 4 2 -3 
1954-1963 13 6 2 -1 
1964-1973 4 7 2 4 
1974-1983 6 6 4 3 
1984-1993 8 9 -1 1 
1994-2003 1 1 3 1 
2004-2008 1 2 4 0 

SeniSvna: calkeul sezonSi dadebiTi gadaxrebis raodenobis  
metoba uaryofiT gadaxrebze Seesabameba dadebiT  ricxvebs,   
xolo uaryofiTi gadaxrebis metoba iZleva  Sesabamis uaryofiT 
ricxvs.  
 
cxrili 2.1.4. TbilisSi saSualo temperaturis normidan dad e-
biTi da uaryofiTi  gadaxrebis jamuri raodenobebi dakvirv e-
bis sxvadasxva periodebSi  
 

periodi  dadebiTi gadaxrebis 
ricxvi  

uaryofiTi gadaxrebis 
ricxvi  

1864-1893 +14 -18 
1924-1953 +31 -5 
1974-2008 +50 -1 



50 
 

rac Seexeba gadaxrebis sezonuri ganawilebis cvlil e-
bas, dakvirvebis mTeli periodis sam qveperiodad pirobiTi 
dayofisas cxrilidan 2.1.3 martivad miiReba Semdegi suraTi 
(cxrili 2.1.5), romelic aSkarad metyvelebs daTbobis proces e-
bis prevalirebaze zamTrisa da zafxulis sezonebSi. gansak u-
TrebiT mkveTria gansxvaveba pirvel da bolo  qveperiodebs 
Soris, rodesac gadaxrebis jamuri maCvenebeli zamTarSi Sei c-
vala  -24- dan +33- mde , xolo gazafxulze +2 -dan +31-mde. 

 

cxrili 2.1.5. TbilisSi temperaturis normidan dadebiTi da 
uaryofiTi gadaxrebis sezonuri jamuri mniSvnelobebis 
cvlileba dakvirv ebis sxvadasxva periodebSi  
 

sezoni  
periodi  

zamTari  gazafxuli  zafxuli  Semodgoma 

1844-1903 
jamuri  

+1,-25 
-24 

+9,-7 
+2 

+12,0 
+12 

+4,-11 
-7 

1904-1953 
jamuri  

+15,-5 
+10 

+10,-2 
+8 

+7,-1 
+6 

+5,-6 
-1 

1954-2008 
jamuri  

+33,0 
+33 

+31,0 
+31 

+15,-1 
+14 

+9,-1 
+8 

 
 amrigad, mocemul paragrafSi moyvanili monacemebis T a-
naxmad, gasuli saukunenaxevris ganmavlobaSi TbilisSi haeris 
saSualo wliuri temperaturis cvalebadobis analizi mo w-
mobs,  rom   bolo 130 wlis  manZilze temperaturam moimata  
1.0oC-iT da 2010 wlisTvis misma sa Sualo trendulma mniSvn e-
lobam miaRwia 13.5  o

C  
 1906-2005 ww. periodSi temperaturebis 10 -wliani saSu a-
loebis dadebiTma gadaxrebma 1901 -1950 ww. saSualosTan mima r-
TebaSi gansakuTrebiT mzardi tendencia gamoavlina 1930 -1940 da 
1950-1970 ww. SualedebSi, agreTve 1 990 wlis Semdgom periodSi, 
rodesac normidan gadaxram miaRwia sarekordo mniSvnelobas 
+0.7 o

C. 
 1960-1980 ww. periodSi TbilisSi aRiniSna mniSvnelovani 
daTboba normidan 0.4 -0.6o

C gadaxriT, maSin, rodesac evropisa 
da aziis kontinentebze es sidide ar aRematebod a 0.1-0.2o

C bo-
lo aTwleulSi temperaturis dadebiTi anomalia TbilisSi 
daemTxva Sesabamis globalur mniSvnelobas (0.7 o

C) da naklebi 
aRmoCnda rogorc evropis (0.9 o

C), aseve aziis (1.1 o
C) kontine n-

tebze dafiqsirebul gasaSualebul gadaxrebze.  
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 rac Seexeba 1844 -2008 ww. periodSi TbilisSi haeris Tvis 
saSualo temperaturis normidan gadaxrebs, Catarebulma an a-
lizma aCvena, rom:  
 _yvelaze maRali ganmeoradobiT xasiaTdeba haeris Tvis 
saSualo temperaturis normidan rogorc dadebiTi, aseve u a-
ryofiTi mcire gadaxrebi (41 da 46% Ses abamisad); 
 _sakmaod maRalia ganmeoradobebi Tvis saSualo temp e-
raturis  normidan   mniSvnelovani  dadebiTi  gadaxris (>2  o

C), 
romelic Tveebis mixedviT meryeobs 12 -dan (agvisto) 33% -mde 
(ianvari);  
 _normidan Tvis saSualo temperaturis yvelaze maRali 
dadebiTi ga daxra dafiqsirebulia intervalSi 5.0 -5.9 o

C xolo 
yvelaze dabali uaryofiTi gadaxra intervalSi -6.0,-6.9 o

C. 
bolo aTwleulebSi dafiqsirebulia Tvis saSualo te m-

peraturis normidan mniSvnelovani dadebiTi gadaxris (>2 o
C) 

ganmeoradobis  siWarbe  mniSvnelovani   uary ofiTi  gadaxris 
(<-2o

C) ganmeoradobaze. kerZod, 1974 -2008 ww. periodSi dadebiTi 
gadaxrebis siWarbem uaryofiT gadaxrebze wliur WrilSi 
Seadgina 50 SemTxveva, xolo uaryofiTi gadaxrebis siWarbem 
dadebiT gadaxrebze Ł mxolod erTi, maSin rodesac XIX sa u-
kunis meor e naxevarSi gadaxrebis ricxvi daaxloebiT erTnairi 
iyo. dadebiTi gadaxrebis raodenobam bolo periodSi gansak u-
TrebiT imata zamTrisa da gazafxulis sezonebSi.  
 damatebiTma analizma cxadyo agreTve, rom 1980 -iani 
wlebidan aRniSnulia Tvis saSualo temperaturis nor midan 
eqstremalurad maRali dadebiTi gadaxrebis (>3 o

C) 15, xolo  
eqstremalurad dabali uaryofiTi Mgadaxrebis (< -3 o

C) mxolod 
5 SemTxveva.  
 temperaturis sezonuri cvlilebis raodenobrivi Sef a-
sebisTvis, monacemTa misawvdomobis gaTvaliswinebiT, Tbili s-
Si, iseve rogorc danarCen or sakvanZo meteosadgurze, g a-
moyofil iqna drois saukunovani Sualedi, gasuli saukunis 
dasawyisidan 2000 -iani wlebis pirveli 6 -8 wlis CaTvliT. gl o-
baluri efeqtis gamosavlenad es Sualedi pirobiTad dayofil 
iqna 3 periodad, romelTagan bolo monakv eTi aRebulia da T-
bobis efeqtis globalur gamovlinebasTan dakavSirebuli 1974 -
2007 ( 1) wlebi, xolo wina ( 1) monakveTebad Łaseve 30 welze 
meti xangrZlivobis mosazRvre 1934 -1973 ww. da sawyisi 1904 
(1906)-1933 ww. periodebi. drois aRniSnuli periodebi dayofil 
i qna aTwleulebad da Tvis saSualo temperaturis yovelwl i-
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uri monacemebi gasaSualovda am aTwleulebSi sezonebis mi x-
edviT.  
 aqve SevniSnavT, rom amJamad miRebuli warmodgenebis 
Tanaxmad [25], klimaturi periodis optimalur xangrZlivobad 
miiCneva 30 weli, Tumca rig k onkretul SemTxvevebSi SesaZl e-
belia periodebis gamoyeneba 20 -40 wlis farglebSi.   

TbilisisTvis arsebuli monacemTa masivis amgvari m e-
TodiT damuSavebis Sedegebi moyvanilia cxrilSi 2.1.6, saidanac 
miiReba gavlili saukunis manZilze saSualo sezonuri temp e-
raturis cvlilebis suraTi bolo da mis wina or klimatur 
periods Soris (cxrili 2.1.7).  
 
 
cxrili 2.1.6. TbilisSi haeris temperaturis saSualo sezonuri 
mniSvnelobebis cvalebadoba aTwleulebis mixedviT  
 

 
sezoni  

 
 

aTwleulebi  
 

za
m

T
a
ri

 

g
a
za

fx
u

li
 

za
fx

u
li

 

S
e

m
o

d
g

o
m

a 

w
liu

ri
 

1904-1913 
1914-1923 
1924-1933 

1.7 
2.8 
1.2 

11.4 
12.3 
12.0 

23.0 
22.7 
23.4 

13.7 
13.5 
14.3 

12.4 
12.8 
12.7 

periodis s a-
Sualo  

1.9 11.9 23.0 13.8 12.6 

1934-1943 
1944-1953 
1954-1963 
1964-1973 

2.6 
2.3 
3.5 
2.8 

11.8 
12.3 
12.3 
12.9 

23.7 
23.5 
23.5 
23.4 

14.4 
13.5 
13.9 
14.1 

13.1 
12.9 
13.3 
13.3 

periodis s a-
Sualo  

2.8 12.3 23.5 14.0 13.2 

1974-1983 
1984-1993 
1994-2003 
2004-2008 

3.2 
2.9 
2.3 
2.9 

12.7 
12.5 
12.4 
12.7 

23.4 
23.6 
24 
24 

13.9 
13.9 
14.2 
14.3 

13.3 
13.2 
13.5 
13.7 

periodis s a-
Sualo  

3.1 12.6 23.8 14.1 13.4 
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am saboloo cxrilidan Cans, rom globaluri daTbobis 
Sedegad bolo 35 wlis manZilze wina 40 -wlian klimatur p e-
riodTan SedarebiT (III -II) haeris saSualo temperatura Tb i-
lisSi gaizarda yvela sezonebSi da, Sesabamisad, wliur 
WrilSic. yvelaze naklebi cvlileba ganicada Semodgom is te m-
peraturebma. gacilebiT meti cvlileba sezonuri da wliuri 
temperaturebisTvis dafiqsirda gavlili saukunis bolo da 
sawyis klimatur periodebs Soris, sadac temperaturis 
nazrdma Seadgina 0.8 -1.2oC garda Semodgomisa, romlisTvisac 
namati 0.3  o

C -is toli aRmoC nda. 
 
 
cxrili 2.1.7. TbilisSi haeris temperaturis saSualo sezonuri 
mniSvnelobebis cvlileba ( o

C) bolo da mis wina klimatur p e-
riodebs Soris. Tbilisi, 1904 -2008 
 

 
sezoni  

 
 
aTwleulebi  za

m
T

a
ri

 

g
a
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li
 

za
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u
li
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1904-1913 
1934-1973 
1974-2008 

1.9 
2.8 
3.1 

11.9 
12.3 
12.6 

23.0 
23.5 
23.8 

13.8 
14.0 
14.1 

12.6 
13.2 
13.4 

sxvaoba (III -II) 
sxvaoba (III -I) 

+0.3 
+1.2 

+0.3 
+0.7 

+0.3 
+0.8 

+0.1 
+0.3 

+0.2 
+0.8 

  
 
 

 TbilisisTvis, iseve rogorc sxva sakvanZo sadgurebis T-
vis miRebuli wliuri da sezonuri temperaturuli sxvaobebis 
niSnadobis donis Sefasebebi moyvanilia danarTSi II. miRebuli 
Sedegi zogad TanxmobaSia cxrili 2.1.5 -is safuZvelze gakeT e-
bul daskvnebTan zamTarsa da gazafxulze mimdinare daTbobis 
Sesaxeb. amave dros igi miuTiTebs imaze, rom zafxulSi saSu-
alo temperaturis zrda umeteswilad gamowveulia SedarebiT 
mcire (<2 o

C), magram xSiri dadebiTi anomaliebiT, xolo Semo d-
gomaze mniSvnelovani dadebiTi anomaliebis wvlili umetesad 
neitraldeba aseve xSiri, magram uaryofiTi anomaliebiT. ga v-
lili saukunis manZilz e saSualo wliuri temperaturis 
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nazrdma Seadgina 0.8 o
C, rac principSi emTxveva pirvel ero v-

nul SetyobinebaSi miRebul Sedegs.  
  garkveuli gansxvaveba (0.2 o

C) nax.2.1.1-dan miRebuli Sed e-
gisagan aixsneba imiT, rom am grafikSi Sesulia XIX saukunis 
bolo ocwleulis monacemebi, romlebic xasiaTdeboda Sesam C-
nevad dabali wliuri temperaturebiT. es garemoeba ki zrdis 
XXI saukunis dasawyisisTvis miRebuli temperaturis namatis 
sidides.  
 rac Seexeba haeris temperaturis eqstremaluri mniS v-
nelobebis cvlilebas, monacemTa Tavsebado bis uzrunvelsay o-
fad garemos erovnul saagentoSi arsebuli 1905 -2006 ww. uwyvet 
dakvirvebaTa rigi aseve pirobiTad dayofil iqna igive 3 kl i-
matur periodad, romlebSic Sevida yoveli Semadgeneli wlis 
TiTo -TiTo absoluturi maqsimu mi da absoluturi minimumi 
(cxr. 2.1.8). 
 
 
 

cxrili 2.1.8. haeris temperaturis eqstremaluri mniSvnelob e-
bis saSualoebi ( o

C) bolo da mis wina or klimatur periodSi. 
Tbilisi, 1905 -2006 
 

klimaturi  
periodi  

absoluturi  
maqsimumi  

absoluturi  
minimumi  

1905-1933  (I) 
1934-1973  (II) 
1974-2006  (III)  

36.9 
37.2 
37.0 

-10.0 
-9.7 
-8.5 

sxvaoba (III -II) 
sxvaoba (III -I) 

-0.2 
0.1 

1.2 
1.5 

 

am cxrilidan Cans, rom gavlili saukunis manZilze 
klimatur periodebSi gasaSualoebuli temperaturis absol u-
turi maqsimumebi praqtikulad ar Secvlila, Tumca amave dros 
aRiniSna absoluturi minimumebis SesamCnevi mateba daTbobis 
mimarTulebiT. kerZod, saukunis pirvel mesamedTan SedarebiT 
temperaturis nazrdma bolo mesamedSi Seadgina 1.5.  

danarCeni ori sakvanZo sadgurisTvis dakvirvebis 
srulfasovani rigebis uqonlobis gamo analogiuri Se fasebis 
Catareba SeuZlebeli aRmoCnda.  
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2.2. quTaisi  
r o gorc zemoT  iyo  aRniSnuli, haeris temperaturaze 

regularuli dakvirvebebi quTaisSi daiwyo 1885 wlidan, Tumca 
uwyveti, 1928 wlamde nawilobriv aRdgenili yovelTviuri m o-
nacemebi am sadgurisTvis arsebobs 19 06 wlidan. rac Seexeba 
wina periods, 1885 -1905 ww. saSualo wliuri mniSvnelobebi 
aRdgenili iqna foTis meteosadguris dakvirvebebiT, sadac 
mravalwliuri klimaturi monacemebis Tanaxmad, saSualo wl i-
uri temperatura mxolod 0.1 -0.2ᴈ   iT naklebia quTaisis Ses a-
bamis mniSvnelobaze. Aamave monacemebis Tanaxmad, korelaciis 
koeficienti aRniSnul or sadgurze saSualo wliur temper a-
turebs Soris Seadgens 0.95.  

quTaisSi wlis saSualo temperaturis gasuli 120 -ze meti 
wlis manZilze ryevadobis grafiki moyvanilia naxazze 2.2.1, 
saida nac wrfivi trendiT aproqsimaciis SemTxvevaSi miiReba, 
rom gavlil periodSi saSualo wliuri temperatura gaizarda 
14.4-dan 14.7ᴈ-mde. 

am naxazis Sedareba Tbilisis Sesabamis monacemebTan  (nax. 
2.1.1) cxadyofs, Tu ramdenad gansxvavebulia globalur daTb o-
baze klimatis reagireba saqarTvelos dasavleT da aRmosa v-
leT regionebSi. kerZod, haeris temperaturis saukunovani 
nazrdi aRmosavleT saqarTveloSi 3 -jer meti aRmoCnda dasa v-
leT saqarTvelos Sesabamis maCvenebelze. Bbevr SemTxvevaSi 
gansxvavebulia eqstremalurad Tbili d a civi wlebic, Tumca 
es ar iTqmis rekordulad  gamorCeul 1966 welze, rodesac 
saSualo wliurma temperaturam uCveulod maRal mniSvnel o-
bebs miaRwia saqarTvelos TiTqmis yvela meteosadgurze.  

saukunis ganmavlobaSi temperaturis 10 -wliani saSualo e-
bis ryevadobis dasad genad, Tbilisis analogiurad, quTaisis T-
visac gaanalizebul iqna am saSualoebis gadaxrebi 1906 -2005ww 
periodSi 1901 -1950 ww. saSualos mimarT, romelic tolia 
14.5ᴈ. am gadaxrebis msvleloba, Tbilisis monacemebTan erTad, 
warmodgenililia naxazze 2.2.2.  

am sagulisx mo naxazidan Cans, rom gasuli saukunis das a-
wyisidan mis Sua periodamde aTwliani saSualo temperaturis 
anomaliebi Tbilissa da quTaisSi sinqronulad icvleboda da 
praqtikulad mcired, umetes SemTxvevaSi 0.1ᴈ  farglebSi 
gansxvavdeboda erTmaneTisagan. 1950 -iani  wlebidan,  daikvirveba 
mkveTri sxvaoba animaliebis msvlelobaSi, rac gamoixateba 
TbilisSi anomaliebis dadebiT mniSvnelobebis, xolo quTai s-
Si uaryofiTi mniSvnelobebis zrdis tendenciaSi. 1990 -iani  
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nax. 2.2.1. saSualo wliuri temperaturis ryevadoba q u-

TaisSi 1885-2007 ww. periodSi . 
 

 
nax. 2.2.2. temperaturis 10 -wliani saSualoebis gadaxrebi Tb i-
lissa da quTaisSi 1906 -2005ww. periodSi 1901 -1950 ww. saSua-
losTan mimarTebaSi.  
 
wlebisTvis anomaliebs Soris sxvaobam miaRwia maqsimalur 
mniSvnelobas  (0.7 ᴈ),  ris Semdegac quTaisSi daiwyo mkveTri 
daTboba da 2000 -iani wlebis dasawyisSi anomaliebma orive m e-
teosadgurze Seadgina 0.7 ᴈ. movlenaTa aRniSnul msvlelobas 
Semdegi axsna gaaCnia. Tanaxmad IPCC meore xuTwlian angariSSi 
[23] (gv.144) moyvanili monacemebisa XX sauku nis meore naxevarSi 

y = 0,0024x + 9,966
wч Ґ лΣлмрт
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klimatis globaluri cvlilebis Sesaxeb, 1955 -1974 da 1975-1994 
wlebis temperaturis wliuri  saSualoebis Sedarebam gamoa v-
lina globaluri daTbobis fonze agrilebis 6 regionis ars e-
boba, romelTagan erT -erTi moicavs Savi zRvis auzs da xme l-
TaSua zR vis auzis aRmosavleT nawils. A amave monacemebiT, 
kaspiis zRvis auzSi da  mis aRmosavleTiT xsenebul periodSi 
aRiniSna daTboba. A i mave periodebs Soris temperaturis 
cvlilebis sezonur saSualoebis analizma aCvena, rom dasa v-
leT saqarTveloSi agrilebas adgili hqond a Semodgomasa da 
zamTarSi, xolo aRmosavleT saqarTveloSi _ Semodgomaze. 
sxva sezonebSi orive regionSi aRiniSneboda daTboba.  

sul sxva suraTi dafiqsirda 10 wlis Semdeg, IPCC 

meoTxe angariSSi  [25]  (gv. 37) moyvanil monacemebSi , romlebic 
aRwers miwispira temperaturis cvlilebas 1979 -2005 ww. pe-
riodSi. A am rukis Tanaxmad, daTbobam ukve mTlianad moicva 
evraziisa da Crdilo amerikis kontinentebi, agreTve afrikis 
TiTqmis mTeli teritoria. A agrilebis zonebma gadainacvla 
wynari, atlantisa da indoeTis okeaneebis sam xreT nawilebSi 
da antarqtidaSi.  

Aamrigad, naxazze 2.2.2 moyvanili monacemebi wliuri 
temperaturebis 10 -wliani saSualoebis anomaliebis saukunov a-
ni msvlelobis Sesaxeb saSualebas iZleva davaskvnaT, rom 
gavlili saukunis pirvel naxevarSi, rodesac 1910 -1940 wlebS i 
daTbobis aSkarad gamovlenili trendis miuxedavad, glob a-
lur daTbobas Yjer ar miuRia sagangaSo masStabebi, wliuri 
temperaturebis anomaliebis msvleloba saqarTvelos dasavleT 
da aRmosavleT regionebSi metnaklebad sinqronulad  mimdina-
reobda. 1950 -iani wlebidan aR iniSneboda arsebiTi sxvaoba 
trendebs Soris aRmosavleT saqarTveloSi daTbobis mima r-
TulebiT, Tumca 1990 -iani wlebidan, zogadad Crdilo na x-
evarsferoSi daTbobis procesis prevalirebis Sedegad , es 
sxvaoba waiSala da saqarTvelos orive regionSi bolo 15 
wlis manZilze  aRiniSna temperaturis zrdis tendencia.  

i seve, rogorc Tbilisis SemTxvevaSi, temperaturis 
cvlilebis sezonuri xasiaTis dasadgenad aTwleulebis mixe d-
viT gaanalizda Tvis saSualo tempe raturebis arsebuli rig e-
bi 1906-2007 ww. periodSi. Tbilisis monacemebTan Tavseb adobis 
SesanarCuneblad pirvel qveperiodSi wlebis raodenobam 10 -is 
nacvlad Seadgina 8. miRebuli Sedegebi warmodgenilia cxri l-
Si 2.2.1, xolo am Sedegebidan gamomdinare monacemebi klim at ur 
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periodebs Soris sezonuri da wliuri temperaturis cvlil e-
bis Sesaxeb_cxril Si 2.2.2.  
cxrili 2.2.1. quTaisSi haeris temperaturis saSualo sezonuri     
mniSvnelobebis cvalebadoba aTwleulebis mixedviT   1906-2008) 
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1906-1913 
1914-1923 
1924-1933 

5.6 
6.6 
5.5 

13.2 
13.6 
13.4 

23.2 
23.1 
23.4 

16.2 
16.2 
16.6 

14.5 
14.9 
14.7 

periodis saSualo  5.9 13.4 23.2 16.3 14.7 
1934-1943 
1944-1953 
1954-1963 
1964-1973 

6.4 
6.1 
7.1 
6.3 

13.2 
13.2 
13.1 
13.8 

22.9 
22.6 
23.0 
22.3 

16.7 
16.0 
16.2 
16.0 

14.8 
14.5 
14.8 
14.6 

periodis saSualo  6.5 13.3 22.7 16.2 14.7 
1974-1983 
1984-1993 
1994-2003 
2004-2008 

6.3 
5.3 
6.9 
6.4 

13.5 
13.2 
13.9 
13.6 

22.1 
22.1 
23.2 
23.7 

16.0 
15.4 
16.7 
16.8 

14.5 
14.0 
15.1 
15.2 

periodis saSualo  6.2 13.6 22.8 16.2 14.7 
 
cxrili 2.1.2 . haeris temperaturis saSualo sezonuri mniSvn e-
lobebis cvlileba ( 0C) bolo da mis wina klimatur period ebs 
Soris.  quTaisi, 1904 -2008. 
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1906-1933 (I) 
1934-1973 (II) 
1974-2007 (III) 

5.9 
6.5 
6.2 

13.4 
13.3 
13.6 

23.2 
22.7 
22.8 

16.3 
16.2 
16.2 

14.7 
14.7 
14.7 

sxvaoba (III -II) 
sxvaoba (III -I) 

-0.3 
+0.3 

+0.3 
+0.2 

+0.1 
-0.4 

0.0 
-0.1 

0.0 
0.0 
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rogorc am cxrilidan Cans, quTaisSi globaluri da T-
bobis efeqti TbilisTan SedarebiT metad gansxvavebuli saxiT 
mJRavndeba. kerZod, es gamoixateba 2 klimatur periods Soris 
zamTarSi agrilebiT, agreTve praqtikulad nulovani cvlil e-
biT sxva sezonebSi da wliur QWrilSi garda gazafxulisa, 
rodesac sezonurma temperaturam imave sididiT moimata,  rac  
TbilisSi.   drois ufro  xangrZliv  periodSi, gasuli  sa u-
kunis pirvel  me samedTan SedarebiT, mcire daTboba aRiniSna 
gazafxulzedac, Tumca   mniSvnelovani  agrileba  dafiqsirda 
zafxulis sezonSi. sezonuri temperaturis cvlilebis  es  
Taviseburebebi  gasaTvaliswinebelia   amJamad  mimdinare gl o-
baluri daTbobis pirobebSi 2050 wlamde das avleT saqarTv e-
los regionSi klimatis mosalodneli cvlilebis prognoz i-
rebisas.  
 
2.3. axalqalaqi  

axal qalaqSi haeris temperaturaze  1900 wels dawyeb u-
li dakvirvebis rigebi Seicavs 1911 -1926 wlebSi Tvis saSualo 
temperaturaze nawilobriv aRdgenil monacemebs, romleb ic 
gamoyenebuli iyo pirvel erovnul SetyobinebaSi saqarTvelos 
teritoriaze XX saukunis ganmavlobaSi klimatis cvlilebis 
Sesafaseblad. r ac Seexeba bolo 10 w l is manZilze saSualo 
Tviuri temperaturis cvalebadobas, monacemTa miuwvdomlobis 
gamo es sidideebi aRdgenil i qna msgavs klimatur pirobebSi 
myofi walkis meteosadguris masalebiT, sadac wlis saSualo 
temperatura, mravalwliuri klimaturi monacemebis Tanaxmad, 
mxolo d 1.00C-iT aRemateba axalqalaqis temperaturas.  

sacnobaro literaturaSi [50] gamoq veynebuli, 1951 -1965 
wlebis sinqronuli dakvirvebebis monacemebis mixedviT, kor e-
laciis koeficienti saSualo wliur temperaturebs Soris  
walkasa da axalqalaqSi Seadgens 0.94, rac mowmobs zemoT xs e-
nebuli aRdgen is proceduri s maRal saimedoobas.  

axalqalaqSi wlis saSualo temperatu ris gasuli sa u-
kunis ganmavlobaSi ryevadobis grafiki mocemulia nax azze 
2.3.1, saidanac wrfivi trendi T  aproqsimaciisas miiReba, rom 
drois gan xilul periodSi haeris saSualo wliuri temper a-
tur a TiTqmis ar Secvlila da misi nazrdi SeiZleba Sefas d es 
mxolod 0.1 -0C-iT.  
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nax. 2.3.1. saSualo wliuri temperaturis ryevadoba axalqala q-
Si 1900-2006 ww.periodSi.  
 

am grafikis Sedareba  Tbilisisa da quTaisis saTanado 
monacemebTan aSkarad metyvelebs imaze, rom globalur daTb o-
baze Termuli reJimis reagirebis TvalsazrisiT zemoT na xse-
nebi samcxe -javaxeTis klimaturi qveolqi gacilebiT ufro 
axlosaa dasavleT saqarTvelos klimatur olqTan, vidre a R-
mosavleT saqarTvelos regionTan. Ees daskvna, romelic 
agreTve gamomdinareobs pirvel erovnul SetyobinebaSi miR e-
buli Sedegebidan, kidev ufro myarde ba temperaturis 10 -
wliani saSualoebis anomaliebis axalqalaqSi msvlelobis 
ganxilvisas, ris Sesaxebac monacemebi, Tbilisisa da quTaisis 
Sesabamis sidideebTan erTad, moyvanilia naxazze 2.3.2.  

Aam naxazze sagulisxmoa is garemoeba, rom gasuli sa u-
kunis 20 -iani w lebis meore naxevridan temperaturuli anom a-
liebis msvleloba quTaissa da axalqalaqSi praqtikulad 
identuria, Tumca 1990 -iani wlebidan temperaturis zrdis si C-
qarem quTaisSi TiTqmis orjer gadaaWarba axalqalaqis anal o-
giur maCvenebels. rac Seexeba 1920 -iani wlebis  dasawyisisTvis 
danarCen or regionSi anomaliebis msvlelobidan axalqalaqSi 
dafiqsirebul gadaxras, igi SeiZleba ganpirobebul iyos 1911 -
1926 wlebSi temperaturuli rigebis aRdgenis uzustobiT.  
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nax. 2.3.2. temperaturis 10 -wliani saSualoebis gadaxrebi 
.klimaturi olqebis maxasiaTebel sadgurebze 1906 -2005ww. pe-
riodSi 1901 -1950 ww. saSualosTan mimarTebaSi.  

 
miRebuli Sedegi TanxmobaSia SromaSi [3] gakeTebul 

daskvnasTan, romlis Tanax mad globalur daTbobaze saqar T-
velos mTiani da maRalmTia ni raionebis (romelTac miekuTvneba 
javaxeTis mTianeTi)  regireba analogiuria humiduri lan d-
Saftebis reagirebisa, romlebic dasavleT saqarTvelos umetes 
nawils axasiaTebs.  

r ac Seexeba gavlil saukuneSi axalqalaqSi temperat u-
ris sezonuri mniSvnelobebis cva lebadob as, mis dasadgenad, 
iseve rogorc Tbilisisa da quTaisisTvis, gaanalizda Tvis 
saSualo temperaturebis rigebi 1904 -2006 ww. periodSi. 2007 
wlidan axalqalaqis meteosadguris gauqmebis Sedegad ufro 
gviani monacemebi aRar arsebobs. sezonebad gaerTianebuli 
Tvis es saSualoebi, gayofili aT wleulebad da pirobiTad 
gaerTianebuli 3 klimatur periodad, moyvanilia cxrilSi 2.3.1, 
xolo am Sedegebidan gamomdinare monace mebi klimatur peri o-
debs Soris se zonuri da  wliuri temperaturis cvlilebis S e-
saxeb ŁcxrilSi 2.3.2.  

r ogorc am cxril idan irkveva, globaluri daTbobis 
zegavleniT axalqalaqSi bolo klimatur period Si wina p e-
riodTan SedarebiT, msgavasad quTaisisa agrilda, xolo g a-
zafxulsa  da   zafxulSi    daTba. Semodgomaze    gavlili 
saukunis  manZilze agrilebam axalqalaqSi ufro mkveTri x a-
siaTi miiRo, vidre quTaisSi.  
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cxrili 2. 3.1. axalqalaqSi haeris temperaturis saSualo sez o-
nuri mniSvnelobebis cvalebadoba aTwleulebis mixedviT (1904 -
2006) 

  
sezoni  

 
 

aTwleulebi  

za
m

T
a
ri

 

g
a
za

f-
xu

li
 

za
fx

u
li

 

S
e

m
od

-
g

o
m

a 

w
liu

ri
 

1904-1913 
1914-1923 
1924-1933 

-6.0 
-5.3 
-6.8 

3.8 
4.3 
3.9 

15.1 
14.3 
15.1 

7.4 
6.6 
7.4 

5.1 
4.8 
4.9 

periodis saSualo  -6.0 4.0 14.8 7.1 5.0 
1934-1943 
1944-1953 
1954-1963 
1964-1973 

-5.0 
-6.1 
-4.4 
-5.3 

4.0 
4.2 
4.3 
4.6 

15.1 
14.9 
14.9 
14.5 

7.5 
6.7 
6.8 
6.7 

5.4 
4.9 
5.4 
5.1 

periodis saSualo  -5.2 4.3 14.8 6.9 5.2 
1974-1983 
1984-1993 
1994-2003 
2004-2006 

-5.4 
-5.9 
-5.2 
-5.8 

4.4 
4.2 
4.7 
5.0 

14.5 
14.7 
15.5 
15.9 

6.6 
6.6 
7.1 
7.1 

5.0 
4.9 
5.5 
5.6 

periodis saSualo  -5.6 4.6 15.2 6.8 5.2 
 

cxrili 2.3. 2. haeris temperaturis saSualo sezonuri mniSvn e-
lobebis cvlileba ( 0C) bolo da mis wina klimatur period ebs 
Soris.  axalqalaqi , 1904-2006 

 
sezoni  

 
 

aTwleulebi  za
m

T
a
ri

 

g
a
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fx
u
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za
fx

u
li

 

S
e

m
o

d
g

o
m
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w
liu

ri
 

1904-1933 (I) 
1934-1973 (II) 
1974-2006 (III)  

-6.0 
-5.2 
-5.6 

4.0 
4.3 
4.6 

14.8 
14.8 
15.2 

7.1 
6.9 
6.8 

5.0 
5.2 
5.2 

sxvaoba (III -II) 
sxvaoba (III -I) 

-0.4 
+0.4 

+0.3 
+0.6 

+0.4 
+7.1 

-0.1 
-0.3 

0.0 
+0.2 

 

samive maxasiaTebeli sadgurisTvis saSualo sezonuri 
da wliuri tem peraturis klimatur periodebs Soris  saukuno-
vani cvlilebebi s Sesaxeb monacemebi Tavmoyrili a cxrilSi  
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2.3.3, romelic aadvilebs globalur daTbobaze saqarTvelos 
sami gansxvavebuli klimaturi olqis reagirebis Sefasebas. 
kerZod, am bolo cxrilidan naTlad Cans, rom ukanaskneli s a-
mi aTwleulis ganmavlobaSi  klimatis mimdinare globalurma 
cvlilebam saqarTvelos teritoriis umet es nawilze daTboba 
gamoiwvia mxolod gazafxulis sezonSi da saSualo sezonuri 
temperaturis namati aRmosavleT da dasavleT saqarTveloSi 
bolo da  mis wina klimatur periods Soris orjer naklebia 
gasuli saukunis pirvel mesamedTan SedarebiT miRebul sid i-
deze. danarCen  sam sezonSi haeris saSualo temperaturis 
cvlilebam sakmaod nairferovani saxe miiRo. kerZod, aRmosa v-
leT saqarTveloSi dafiqsirda oTxive sezonisa da wliuri 
temperaturis mateba, maSin rodesac uaxloes klimatur p e-
riodTan SedarebiT dasavleT saqarTvelosa da samcxe -
javaxeTSi zamTarSi da Semodgomaze agrilda, xolo saSualo 
wliuri te mperatura or regionSi jerje robiT praqtikulad 
ar Secvlila.  

 

cxrili 2.3.3. sakvanZo sadgurebze haeris temperaturis saSu a-

lo sezonuri mniSvnelobebis cvlileba ( o
C)  gavlili saukunis 

3 Tanmimdevru l klimatur periodebs Soris  

 
 
sadguri  
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Tbilisi  III -II 
III -I 

+0.3 
+0.9 

+0.3 
+0.7 

+0.3 
+0.8 

+0.1 
+0.3 

+0.3 
+0.7 

quTaisi  III -II 
III -I 

-0.3 
+0.3 

+0.3 
+0.2 

+0.1 
-0.4 

0.0 
-0.1 

0.0 
0.0 

axalqalaqi  III -II 
III -I 

-0.4 
+0.4 

+0.3 
+0.6 

+0.4 
+0.4 

-0.1 
-0.3 

0.0 
+0.2 

 

klimaturi periodebis aRniSvna : 1904_1933 (I), 1934_1973_(II), 

1974_2007_(III) 

bolo cxrilSi moyvanili Sedegebis Sedare ba naxaz 2.3.2-dan 
gamomdinare SedegebTan saSualebas iZleva davaskvna T, rom 
globaluri daTbobis gavlen a saqarTvelos teritoriis te m-
peraturul reJimze , romelic bolo 35 wlis manZilze, saSu a-
lo wliuri temperaturis WrilSi, mkafiod gamoixata mxolod 
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aRmosavleT saqarTveloSi, ukanaskneli 10 wlis manZilze Sesa -
mCnevad daetyo danarCen or klimat ur regionsac. Tumca, da T-
bobis am SedarebiT xanmokle periodma jerjerobiT ver moa x-
dina arsebiTi gavlena dasavleT saqarTvelosa da samcxe -
javaxeTis saSualo wliur temperaturaze zemoT  xsenebuli 
klimaturi periodis farglebSi.  

A 
3. naleqTa  cvalebadoba maxasiaTebel meteosa d-

gurebze  
 

3.1 Tbilisi  
atmosferul naleqebs, iseve rogorc haeris temperatu -ras, 

ZiriTadi roli miuZRvis mocemuli teritoriis kl i matis Camo-
yalibebaSi. TbilisSi sistematuri dakvirvebebis  warmoeba na-
leqebze haeris temperaturasTan erTad daiwyo 1844 wlidan, 
dakvirvebis monacemebi xasiaTdebod a garkveuli xarvezebiT. es 
ZiriTadad dakavSirebuli iyo am periodSi dakvirvebis adgi -
lis  cvalebadobas T an. Mmiuxedavad amisa, naleqTa iseTi Ziri -
Tadi maxasiaTeblebi, rogoricaa Tvisa da wlis jamebi, ars e-
bobs 1844 wlidan, da m aTi gamoyeneba garkveul pirobebSi S e-
saZlebelia TbilisSi atmosferuli naleqebis dinamikis an a-
lizis dros.  

1881 wlidan naleqTa wliur jamebze uwyveti dakvirvebis mo-
nacemebi moyvanilia naxazze 3.1.1.  

grafikze moyvanili naxazidan Cans, rom naleqTa jamebis 
ryevado ba TbilisSi xasiaTdeba didi amplitudiT, romelic 
ganpirobebulia jamebis eqstremaluri mniSvnelobebiT (minim u-
mi  240 mm da maqsimumi 813 mm). es Seesabameba naleqTa saerTo 
saSualodan ( QsaS=500 m) daaxloebiT 260 -310 mm gadaxris  SesaZ-
leblobas orive mimarTulebiT, rac klimaturi normis TiT q-
mis 60%-s Seadgens. aqve aRsaniSnavia, rom haeris temperat u-
risTvis igive amplituda, Tanaxmad wina paragrafSi moyvanili 
monacemebisa, toli aRmoCnda 2,00C (TsaS=13.00C ). 

grafikis analizisas TvalSi sacemia agreTve naleqTa wl i-
uri jamebis gansakuTrebiT Zlieri ryevadoba 1950 -1970 ww. pe-
riodSi, rodesac Tanaxmad  nax. 2.1.2-2.1.4 monacemebisa, Tbilis -Si 
d afiqsirda saSualo wliuri tempe r aturebis  gamorCeulad i n-
tensiuri zrda. Semdgom wlebSi naleqTa cvalebadobi s ampl i-
tudam daiklo da ar aRemateba saSualod 200 mm. 

gasul saukuneSi naleqTa ryevadobis xasiaTis Sesadare b-
lad haeris temperaturasTan, 1906 -2005 ww. periodisTvis, an a-
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logiurad naxazisa 2.1.2, agebul iqna naleq T a 10-wliani saS u-
aloebis 1901 -1950 ww saSualos (512 mm) mimarT gadaxrebis gr a-
fiki (nax. 3.1.2). amave grafikze datanilia temperaturis Sesab a-
misi gadaxrebi.  
 

 
 
nax. 3.1.1. naleqTa wliuri jamebis ryevadoba TbilisSi 1881 -2008 
ww. periodSi.  
 

 
 
nax. 3.1.2 TbilisSi naleqTa wliuri jamebisa da temperaturis  
10-wliani saSualoebis gadaxrebi 1906 -2005 ww. periodSi 1901 -
1950 ww. saSualosTan mimarTebaSi.  
 

moyvanili monacemebidan Cans, rom 1950 -ian wlebamde temper -
turisa da naleqTa msvlelobaSi sakmaod mWidro korelacia 
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daikvirveboda, Tumca amis Semdeg es sinqronulob a dairRva   
da temperaturis TiTqmis uwyveti matebis fonze aRiniSna nal -
eqTa sagrZnobi Semcirebis tendencia, romelic yvelaze mkafi -
od gamovlinda 1950 -iani wlebis daTbobis pirobebSi. kerZod, 
Tu ganxilul or cvlads Soris 1920 -1950 ww. periodSi ko re la -
ciis koe ficienti Seadgenda 0.5, Semdgom periodSi igi Sei cva-
la mniSvnelobiT 0.3. saerTo korelaciis koeficienti ganx i-
lul cvladebs Soris 1910 - 2000 ww. periodSi toli aRmoCnda 
Ł0.2, rac miuTiTebs garkveuli kavSiris arsebobaze temperat u-
ris zrdasa da naleqTa Semcireb as Soris Tbilisis pirobebSi.  

Aam konteqstSi garkveul interess Seadgens 1900 -2005 ww. pe-
riodSi globaluri masStabiT haeris saSualo temperaturisa 
da naleqTa  jamebis anomaliebis Sedareba 1961 -1990 ww. sabaziso 
periodTan mimarTebaSi. angariSSi [25] warmodgenili  monaceme-
bis mixedviT es Sedareba Rebulobs Semdeg saxes (nax. 3.1.3).  

Ddedamiwis zedapirze naleqTa ganawilebis didi siWrelis 
gaTvaliswinebiT maTi globaluri trendi calke regionis d a-
saxasiaTeblad gamousadegaria, magram naxazze moyvanili gr a-
fikebi garkveulwil ad mainc mianiSnebs uaryofiTi korelaciis 
arsebobas temperaturisa da naleqTa trendebs Soris, rac me t-
naklebad aSkarad vlindeba 1940 -1980 ww. SualedSi globaluri 
temperaturebis anomaliebis nulovani, an mcire uaryofiTi g a-
daxrebis fonze naleqTa dadebiTi anomalie bis arsebobaSi.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 3.1.3. naleqTa da haeris temperaturis saSualoebis anom a-
liebis msvleloba 1901 -2005 ww. periodSi 1961 -1990 ww. sabaziso 
periodTan mimarTebaSi ([25] -is mixedviT).  
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atmosferuli naleqebis raodenobrivi cvalebadobis erT -
erTi  sakmaod angariSgasawevi maCvenebelia naleqTa eqstrema -
luri mniSvnelobebis droSi dinamika. am sakiTxis gamokvlevis 
mizniT Cvens mier aRebul iqna naleqebis raodenobis ori gr a-
dacia Ł uxvi naleqebi da mcire naleqebi.  am maxasiaTeblebis 
mniSvnelobaTa dadgenis m izniT gamoyenebuli iqna prognostikul 
meteorologiaSi damkvidrebuli wesi, romlis mixedviTac mcire 
naleqebad iTvleba naleqebis klimaturi normis 80% -ze naklebi, 
xolo uxv naleqebad Łklimaturi normis 120% -ze meti [47 ]. aqedan 
gamomdinare TbilisSi mcire wliuri na leqebis SemTxvevad aR e-
buli iqna 400 mm -ze naklebi naleqebis raodenoba , xolo uxvi 
wliuri naleqebis SemTxvevad 600 mm -ze meti naleqebis raoden o-
ba. am zRvruli mniSvnelobebis da naleqebis wliuri jamebis 
gaTvaliswinebiT dadgenili iqna uxv - da mcirenaleqiani wle bis 
ganmeoradobebi aTwleulebis mixedviT. Sedegebi warmodgenilia 
cxrilSi 3.1.1.  

cxrili 3.1.1. TbilisSi uxv - da mcirenaleqiani wlebis ganmeor a-
dobebi (SemTxvevaTa ricxvi) aTwleulebis mixedviT (1844 -2008) 
 

aTwleulebi  
uxvnaleqiani  
wlebis ricxvi  

mcirenaleqiani 
wlebis ricxvi  

sxvaoba 

1844-1853 1 1 0 
1854-1863 0 2 -2 
1864-1873 1 2 -1 
1874-1883 1 0 1 
1884-1893 0 2 -2 
1894-1903 1 0 1 
1904-1913 3 2 1 
1914-1923 4 1 3 
1924-1933 1 1 0 
1934-1943 2 1 1 
1944-1953 1 2 -1 
1954-1963 2 2 0 
1964-1973 2 2 0 
1074-1983 2 0 2 
1984-1993 0 0 0 
1994-2003 1 2 -1 
2004-2008 1 1 0 

jami  23 21 2 
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rogorc am cxr ili dan Cans, dakvirvebis mTeli periodis ma n-
Zilze uxvi da mcirenaleqiani wlebis TiTqmis Tanabari raod e-
nobaa, Sesabamisad 23 da 21, romlebic aTwleulebis mixedviT 
aseve sakmaod Tanabrad arian ganlagebuli. saSualo ganmeor a-
dobebi aTwleulebis mixedviT Sesabamisad 1.3 da 1.2 -s Seadgens. 
garda amisa, isic unda aRiniSnos, rom uxvnaleqiani weli ar 
dafiqsirebula 4 aTwleulSi, xolo mcirenaleqiani weli 3 a T-
wleulSi. sxvaobebi uxvnale qian da mcirenaleqian wlebis ga n-
meoradobebs Soris aTwleulebis mixedviT aseve umniSvneloa. 
haeris temperaturis normidan eqstremaluri gadaxrebis monac e-
mebTan (cxr.2.1.3) Sedarebam aCvena, rom bolo aTwleulebSi Tb i-
lisSi haeris temperaturis normidan eqstremalurad maRali g a-
daxrebis ganmeoradobebi mniSvnelovnad Warbobs eqstremalurad 
dabali gadaxrebis ganmeoradobebs. naleqebis SemTxvevaSi aseT 
kanonzomierebas Cven ver vxedavT. piriqiT, aq aRiniSneba naleq e-
bis eqstremalurad maRali da dabali mniSvnelobebis  TiTqmis 
Tanabari ganawileba. es garemoeba mianiSnebs imaze, rom naleq e-
bis anomaliebis Camoyalibeba TbilisSi bevrad ufro komple q-
suri da rTuli movlenaa, vidre haeris temperaturebis anom a-
liebisa. miuxedavad amisa, unda iTqvas, rom naleqebis eqstrem a-
luri mniS vnelobebis ganmeoradobebis droSi meryeobas gar k-
veulad stabiluri xasiaTi aqvs, rac erTxel kidev adasturebs 
Cvens mier ukve gamoTqmul mosazrebas imis Sesaxeb, rom Tbili s-
Si axlo momavalSi ar ikveTeba naleqebis raodenobis mniSvn e-
lovani gadaxra dafiqsirebuli di namikidan. 
G garda zemoT ganxiluli saukunovani trendisa, sxva Se r-
Ceul sadgurebTan Sesadareblad, TbilisisTvis gansaxilvelia 
agreTve naleqTa variaciis 1936 -2008 ww. periodic, romelSic uw y-
veti monacemebi arsebobs quTaisisa da axalqalaqis meteosadg u-
rebisTvisac . Aam periodis Sesabamisi grafiki moyvanilia naxazze 
3.1.4, romlidanac aSkarad vlindeba TbilisSi bolo 70 wlis ma n-
Zilze naleqTa susti Semcirebis tendencia. Aam Semcirebis si C-
qare, moyvanili grafikis Tanaxmad, Seadgens -2mm/10w, rac wrfivi 
eqstrapolaciis Sem TxvevaSi iZleva naleqTa wliuri jamebis 
Semcirebas 2100 wlamde daaxloebiT 20 mm -iT. Ees sidide TiTqmis 
4-jer naklebia meore erovnuli Setyobinebis farglebSi mo ede-
luri gaTvlebiT miRebul Sesabamis mniSvnelobaze [12], rac mo w-
mobs wrfivi eqstrapolaciis arasaimed oobas globaluri da T-
bobis pirobebSi  meteoelementebis cvlilebis prognozirebis T-
vis drois xangrZliv (50 -100 weli) monakveTebSi.  
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nax. 3.1.4. naleqTa wliuri jamebis ryevadoba TbilisSi 1936 -2008 
ww. periodSi.  

 
rac Seexeba naleqTa sezonuri jamebis variacias, p irvel 

rigSi   ganxilul iqna  maTi cvalebadoba   dakvirvebis mTeli  
periodis ganmavlobaSi (1844 -2008 ww.). iseve rogorc zemoT, gad a-
xrebi gamoTvlil iqna 1961 -1990 ww. sabaziso periodis mimarT, 
mxol od im gansxvavebiT, rom maTi sidide xuTwliani saSualo e-
bis saxiT, gamosaxulia mm -Si. Sesabamisi monacemebi warmodgen i-
lia naxazze 3.1.5  

am grafikebidan Cans, rom gadaxrebis amplitudebi Sed a-
rebiT didia gazafxulisa da zafxulis sezonebSi, vidre Semo d-
gomasa da zamTarSi. amave dros, yvelaze mkafiod gamoxatuli 
dadebiTi d a uaryofiTi gadaxrebis droSi meryeoba sezonis 
SigniT aRiniSneba zafxulis periodSi. mTlianobaSi SeiZleba 
iTqvas, rom sezonebis SemTxvevaSi, iseve rogorc calkeuli 
Tveebis SemTxvevaSi, ar fiqsirdeba naleqebis raodenobis cvl i-
lebis trenduli  xasiaTis Camoyalibe ba. es Zalzed mniSvnel o-
vani faqtia, vinaidan safuZvels gvaZlevs vivaraudoT, rom Tb i-
lisSi naleqebis cvlilebis trendis warmoqmna uaxloes a T-
wleulebSi mosalodneli ar aris, da piriqiT, yvelaze albaT u-
ria arsebuli meryeobis fonis SenarCuneba.  
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nax.3.1.5. TbilisSi naleqebis 5 -wliani saSualoebis gadaxra  
normidan sezonebis mixedviT . 
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nax.3.1.5-is gagrZeleba . 
 

gasuli 70 wlis manZilze naleqTa sezonuri jamebis ry e-
vadobis dasadgenad, temperaturisaTvis zemoT Catarebuli an a-
lizis analogiurad, ganxilul iqna agreTve aTwleulebSi gas a-
Sualoebuli naleqTa sezonuri jamebi da maTi gadaxrebi sab a-
ziso periodis saSualo mniSvnelobebidan. miRebuli Sedegebi 
moyvanilia cxrilSi 3.1.2.A  
 globaluri daTbobis efeqtis gamosavlenad dakvirvebis 
mTliani periodi pirobiT ad dayofil iqna or 30 -wlian per i-
odad (1936 -1965 da 1976-2005 ww.), romlebisTvisac cxrilidan 3.1.2 
anomaliebi Sesabamisi niSnebis gaTvaliswinebiT Sejamebul 
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iqna saTanado aTwleulebis mixedviT. Aanomaliebis es sezon u-
ri jamebi  warmodgenilia cxrilSi 3.1.3.  

am cxrilidan  Cans, rom bolo 30 -wlian periodSi pi r-
vel periodTan SedarebiT naleqTa dadebiTma anomaliebma 
mniSvnelovnad imata zamTrisa da zafxulis sezoneb Si, xolo 
uaryofiTma anomaliebma Ł Semodgomaze. meore erovnul Sety o-
binebaSi miRebuli Sedegebis Tanaxmad 2100  wlisTvis mosalo d-
nelia   am  trendebis  garkveuli  cvlileba   naleqTa yvelaze 
didi daklebiT gazafxulsa da zafxulSi, xolo minimaluri 
klebiT Ł Semodgomaze [12]. 

 

c xrili 3.1.2. TbilisSi naleqTa sezonuri jamebis gadaxrebi  
(%) aTwleulebis mixedviT sabaziso periodis Sesabamis  
mniSvnelobebidan (mm)  

 
          sezoni  

 
 

aTwleulebi  

za
m

T
a
ri

 

g
a
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f-
xu

li
 

za
fx

u
li

 

S
e

m
od

-
g

o
m

a 

sa
S

u
a

lo
 

w
liu

ri
 

sabaziso periodi  
(1961-1990) 

65 161 169 105 500 

1936-1945 8 12 -16 33 7 
1946-1955 -12 6 -3 12 20 
1956-1965 -17 -6 -8 -11 -9 
1966-1975 -5 -1 -3 20 2 
1976-1985 4 11 16 -11 7 
1986-1995 20 -4 -17 10 -2 
1996-2005 -20 1 0 10 0 

 
cxrili 3.1.3. TbilisSi naleqTa sezonuri anomaliebis jamebi (%) 
sawyis da saboloo 30 -wlian periodebSi  
      sezoni  
periodi  

zamTari  gazaf-
xuli  

za f-
xuli  

Semod-
goma 

saSualo 
wliuri  

1938-1965  (I) 
1976-2005  (II) 

-21 
+4 

+12 
+8 

-27 
-1 

+34 
+9 

0 
+5 

sxvaoba  (II-I) +25 -4 +26 -25 +5 
 
cxrilSi miRebuli Sedegi naleqTa wliuri jamebis 

garkveuli zrdis Taobaze winaaRmdegobaSia nax. 3.1.4 -dan miRebul  
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SedegTan, romlis Tanaxmad drois ganxilul  periodSi (1936 -2005 
ww.) wrfivi aproqsimaciiT aRiniSna naleqTa susti Semcireba. es 
winaaRmdegoba SeiZle ba aixsnas imiT, rom drois pirvel 
periodSi (1936 -1965 ww.) adgili hqonda naleqTa jamebis metad 
did cvalebadobas, ramac moicva naleqTa absoluturi minimumi 
(240 mm). am garemoebam mniSvnelovani wvlili Seitana aRniSnul 
qveperidSi naleqTa saSualo jamis Semcire baSi, ris xarjzec 
meore qveperiodis (1976 -2005) saSualom gadaaWarba pirveli 
periodis saSualos. monacemTa mTlian 70 -wlian masivSi es 
gansxvaveba nivelirda Sealeduri qveperiodis (1966 -1975) wliuri 
saSualoebiT da amis Sedegad miRebul iqna mTlian periodSi 
nale qTa Semcirebis ufro realisturi suraTi.  

TbilisisTvis, iseve, rogorc danarCen ori sakvanZo 
sadgurisTvis, naleqTa sezonuri da wliuri jamebis klimatur 
periodebs Soris sxaobebis niSnadobis donis Sefasebebma 

aCvena, rom stiudentis  t -kriteriumis mixedviT es sxvaobebi ar 
aris niSnadi cdomilebis albaTobis ‌=0.10 da ufro maRal 
donezedac ki.    
 
3.2  quTaisi  

rogorc zemoT iyo aRniSnuli, quTaisSi atm osferul na -
leqebze dakvirvebis uwyveti rigebi arsebobs 1936 wlidan, ris 
gamoc aq naleqTa cvlilebis Sesafaseblad pirvel erovnul 
SetyobinebaSi ganxilul iqna 1937 -1990 ww. periodi. Sedegad mi -
Rebul iqna, rom 1964 -1990 ww. SualedSi 1937 -1964 wleb Tan Seda-
rebiT naleqTa sa Sualo wliuri jamebi quTaisSi, iseve rog -
orc afxazeTis, qvemo svaneTisa da raWa -leCxumis teritoriis 
umetes nawilSi, Semcirda 5 -10 %-iT. globaluri daTbobis ze -
gavleniT bolo TiTqmis 20 wlis manZilze momxdari cvlile -
bebis gaTvaliswin ebiT ganaxlebuli monacemebi  quTai sisTvis 
moyvanilia naxazze 3.2.1.  

am naxazidan miiReba, rom zemoT naxsenebi, 1990 -ian wle -
bamde dafiqsirebuli naleqTa klebis tendencia quTaisSi Sem -
dgomSic gagrZelda.  wrfivi trendiT aproqsimaciisas gavlili 
70 wlis manZilze klebis saSualo siCqarem Sea dgina 13 mm/10w, 
rac 6 -jer metad aRemateba naleqTa klebis Sesabamis siCqares 
TbilisSi. 2100 wlebamde naleqTa am siCqariT Semcireba iZleva 
sxvaobas 117 mm, rac daaxloebis 50 mm -iT aRemateba modeluri 
gaTvlebiT Semcirebis miRebul Sedegs  (-70 mm) da am SemTxveva-
Sic mowmobs wrfivi eqstrapolaciis miuReblobas drois 
xangrZlivi monakveTebisTvis.  
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 nax. 3.2.1. naleqTa wliuri jamebis ryevadoba quTaisSi 1936 -2008 
ww. periodSi.  
 

Ddrois aRniSnul periodSi naleqTa jamebis cvalebadobis 
ufro detaluri Sefasebi sTvis,  Tbilisis analogiurad ganxi -
lul iqna  naleqTa wliuri jamebis 10 -wliani sa Sualoebis ano -
maliebis msvleloba 1961-1990 ww. sabaziso periodis  saSual o -
sTan mimarTebaSi (nax. 3.2.2). iseve , rogorc nax .3.1.3-ze, aqac data -
nilia wliuri temperaturebis Sesabamisi 10 -wliani saSualo -
ebis gadaxrebi sabaziso periodi s saSualosTan. r ogorc am 
naxazidan Cans, 1960-iani wlebidan quTaisSi aRiniSna naleqTa 
10-wliani saSualoebis mkveTri variaciebi, romlebic 
temperaturis anomaliebis mimarT asinqronulad mimdinareobda.  

 

 
nax 3.2.2. quTaisSi naleqTa jamebisa da temperaturis 10 -wliani 
saSualoebis gadaxrebi 1936 -2005 ww. periodSi 1961 -1990 ww. 
saSualosTan mimarTebaSi.  
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rac Seexeba naleqTa sezonuri jamebis ryevadobas, iseve 
rogorc Tbilisis SemTxvevaSi, ganxilul iqna aTwleulebSi 
gasaSualoebuli mniSvnelobebi da maTi saSualoebi sabaziso 
periodis saSualo mniSvnelobidan  (cxrili 3.2.1) . 

am cxrilis mixedviT bolo 30 -wlian periodS i dafiqsire -
buli anomaliebis jamebi Sedarebul iqna sawyisi 30 -wliani pe -
riodis Sesabamis jamebTan. Sedegebi moyvanilia cxrilSi 3.2.2.  

rogorc am cxrilidan irkveva, quTaisSi gavlili 70 wlis 
manZilze  zamT ar sa da zafxulSi naleqTa sezonuri jamebi     
praqtikulad  ar Secvlila, zafxulSi  naleqebma garkve ul -
wilad imata, xolo Semodgomaze mkveTrad gaizarda uaryofiTi 
anomaliebi. amrigad, naleqTa wliuri jamebis Semcireba moxda 
ZiriTadad Semodgomaze maTi daklebis xarjze. Mmodeluri 
gaTvlebis Tanaxmad, 2100 wlisTvis dasavle T saqarTveloSi 
naleqTa yvelaze mniSvnelovani Semcireba zafxulis sezonSia 
mosalodneli [ 12], ase rom, Tbilisis analogiurad, momaval 
aTwleulebSi savaraudoa bolo 30 weliwadSi gamovlenili 
trendebis mniSvnelovani cvlileba.  

 
cxrili 3.2.1. quTaisSi naleqTa sezonur i jamebis gadaxrebi (%) 
aTwleulebis mixedviT sabaziso periodis Sesabamis 
mniSvnelobebidan (mm)  
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sabaziso periodi  
(1961-1990) 

448 236 302 390 1426 
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cxrili 3.2.2. QquTaisSi naleqTa sezonuri anomaliebis jamebi 
(%) sawyis da saboloo 30-wlian periodebSi  

sezoni  
periodi  

zam-
Tari  

gazaf-
xuli  

za f-
xuli  

Semod-
goma 

saSualo 
wliuri  

1936-1965  (I) 
1976-2005  (II) 

+1 
-1 

+19 
+18 

+6 
+13 

+28 
+3 

+13 
+7 

sxvaoba  (II -I) -2 -1 +7 -25 -6 
  
3.3.axalqalaqi  

pirvl erovnul SetyobinebaSi axalqalaqisTvis 1936 
wlidan arsebul naleqebze dakvirvebis rigebis da sxva 
mezobeli meteosadgurebis monacemebis gamoyenebiT miRebul 
iqna, rom 1990 wlidan samcxe - javaxeTis teritoriaze aRiniSna 
naleqTa wliuri jamebis umniSvnelo mateba 0 -5% farglebSi. 
Cvens mier mxolod axalqalaqis monacemebze Catarebulma 
analizma aCvena, rom aRniSnul periodSi adg ili hqonda 
naleqTa praqtikulad nulovan trends maTi umniSvnelo 
SemcirebiT Ł 2mm/10 w siCqariT. 2006 wlamde monacemTa 
damatebam es uaryofiTi trendi sagrZnoblad gaaZliera , ris 
Sedegadac naleqTa klebis saSualo siCqarem 1936 -2005 ww. 
periodSi ukve Seadgina - 8 mm /10w. Sesabamisi sidideebi 
moyvanilia naxazze 3.3.1. aqve aRsaniSnavia, rom bolo 10 wlis 
masala, monacemTa daumuSaveblobis gamo, aRdgenil iqna 
walkis meteosadguris dakvirvebis rigebis gamoyenebiT, 
romlebic damuSavda meore erovnuli Setyobinebis farglebSi 
miRebuli dakveTiT. 1951 -1965 wlebSi Catarebuli sinqronuli 
dakvirvebebis Sedarebam aCvena, rom korelaciis koeficienti 
walkisa da axalqalaqis wliur naleqebs Soris Seadg ens 
r=0.60, rac naleqebisTvis damakmayofilebel sidides  warmoad-
gens Tveebisa da Sesabamisad, wliuri monacemebis aRsadgenad . 
naleqTa Semcirebis miRebuli siCqariT wrfiv eq strapo laciis 
daSvebiT miiReba, rom axalqalaqSi 2100 wlisTvis 
mosalodnelia Tviuri jameb is Semcireba 70 mm -iT, rac karg 
TanxmobaSi aRmoCnda modeluri gaTvlebis Sesabamis SedegTan 
[12]. Ees damTxveva SeiZleba ganxiluli iqnas rogorc  SemTxve-
vi Ti movlena, romelic ar SeiZleba gamoyenebuli iqnas wrfivi 
eqstrapolaciis meTodis gasamarTleblad sxva re gionebSi 
naleqTa cvlilebis prognozirebisTvis drois xangrZliv 
monakveTebSi. 
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nax.3.3.1.naleqTa wliuri jamebis ryevadoba axalqalaqSi 1936 -
2005 ww. periodSi.  
 

moyvanili monacemebis sfuZvelze iseve rogorc sxva 
maxasiaTebeli sadgurebisTvis, ganxilul iqna naleqTa wliuri 
jamebis 10 -wliani saSualoebis gadaxrebis msvleloba 
sabaziso periodis saSualodan (nax. 3.3.2).  

 

 
nax. 3.3.2. axalqalaqis naleqTa jamebisa da temperaturis 10 -
wliani saSualoebis gadaxrebi 1936 -2005 ww. periodSi 1961 -1990 
ww. saSualosTan mimarTebaSi. 
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A am naxazidan Cans, rom 1970 -1980-ian wlebSi axalqalaqSi 
adgili h qonda naleqTa wliuri jamebis Semcirebas, magram 
1990-iani wlebidan es tendencia faqtobrivad nulovani 
trendiT Seicvala. Aamave naxazze datanili temperaturis 10 - 
wliani saSualoebi s gadaxris mrudi, sxva maxasiaT ebeli 
sadgurebisagan gansxvavebiT, garkveul sinqronulobas 
amJRavnebs naleqebis gadaxris mrudidan, Tumca bolo 10 -15 
wlis ganmavlobaSi es sinqronuloba dairRva, rac gamoixata 
temperaturis swraf matebaSi ucvleli naleqebis fonze.  
 axalqalaqSi naleqTa sezonuri jamebis ryevadobis 
analizisTvis, romelic Tbilisisa d a quTaisis analogiuri 
meTodiT Catarda, miRebul iqna Sualeduri cxrili 3.3.1, 
romlis safuZvelze Sedgenilia saboloo cxrili 3.3.2.  
 am cxrilSi moyvanili monacemebidan irkveva, r om 
axalq alaqSi bolo 30 wlis ganmavlobaSi naleqTa matebas 
adgili hqonda zamTarSi, xolo sxva sezonebSi dafiqsirda 
maTi dakleba, rac gansakuTrebiT mkafiod gamovlinda 
Semodgomaze. 

 
cxrili 3.3.1. axalqalaqSi naleqTa sezonuri jamebis gadaxrebi 
(%) aTwleulebis mixedviT sabaziso periodis Sesabamis 
mniSvnelobebidan (mm)  
          sezoni  
 
   periodi  

zam-
Tari  

gazaf-
xuli  

za f-
xuli  

Semod-
goma 

saSua-
lo 

wliuri  
sabaziso periodi  

(1961-1990) 
77 165 199 112 553 

1936-1945 -9 2 8 18 6 
1946-1955 -18 -14 -4 10 -6 
1956-1965 -12 -1 0 -9 -4 
1966-1975 -2 -1 10 -1 3 
1976-1985 -12 2 -6 -3 -4 
1986-1995 14 -16 -12 4 -6 
1996-2005 -21 -10 8 -14 -6 

 
samive maxasiaTebel meteosadgurze bolo 70 wlis ma n-

Zilze naleqTa anomaliebis msvlelobis Sesadareblad Sesab a-
misi monacemebi kidev erTxel Tavmoyrilia naxazze 3.3.3.  
 am naxazze moyvanili grafikebis Sepirispireba naxazze 
2.3.2 warmodgenil haeris temperaturis cvalebadobis analogiur 
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monacemebTan safuZvels iZleva davaskvnaT, rom Tu globaluri 
daTbobis Sedegad bolo 20-30 wlis manZilze saqarTvelos s a-
mive klimatur olqSi   haeris  temperaturis  10-wliani  saSualo e-
bis trenduli maxasiaTeblebi daaxloebiT erTnairi  iyo (rac 
gansakuTrebiT gamovlinda bolo aTwleulSi temperaturis m a-
tebis siCqariT 0.2 -0.7o

C/10 weli), naleqTa cvlilebi s trendebSi 
es msgavseba ar daikvirveba. kerZod, bolo aTwleulSi Tbilissa 
da axalqalaqSi naleqTa saSualo raodenoba mniSvnelovnad ar 
Secvlila maSin, roca quTaisSi es sidide Semcirda 15% -iT.  
 

 
 
nax. 3.3.3. naleqTa jamebis 10 -wliani saSualoebis gadaxrebi kl i-
maturi olqebis maxasiaTebel sadgurebze 1936 -2005 ww. periodSi 
1961-1990 ww. saSualosTan mimarTebaSi.  
 

cxrili 3.3.2. QaxalqalaqSi naleqTa sezonuri anomaliebis jam e-
bi (%) sawyis da saboloo 30 -wlian periodebSi  

sezoni  
 
periodi  

zam-
Tari  

gazaf-
xuli  

za f-
xuli  

Semod-
goma 

saSualo 
wliuri  

1936-1965  (I) 
1976-2005  (II) 

-39 
-19 

-12 
-24 

+4 
-10 

+19 
-13 

-4 
-16 

sxvaoba  (II -I) +20 -11 -14 -32 -12 
  

rac Seexeba naleqTa sezonur anomaliebs, maTi  mniSvne -
lobebis sxvaoba bolo 30 -wlian periodsa da sawyis analogi -
uri xangrZlivobis periods Soris moyvanilia cxrilSi 3.3.3.  
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rogorc am cxrilidan Cans, mimdinare globaluri da T-
bobis Sedegad samive klimatur olqSi mkafiod gamoikveTa s e-
zonuri naleqebis arsebiTi Semcireba Semodgomaze da maTi u m-
niSvnelo dakleba gazafxulze. rac Seexe ba zamTris naleqebs, 
Tbilissa da axalqalaqSi aRiniSna maTi sagrZnobi zrda, x o-
lo zafxulSi maTi mniSvnelovani mateba dafiqsirda mxolod 
TbilisSi.  
 

cxrili 3.3.3. maxasiaTebel meteosadgurebze naleqTa sezonuri 
anomaliebis jamuri sxvaobebi (%) 1976 -2005 da 1936-1965 ww, pe-
riodebs Soris  

sezoni  
 
meteosadguri  

zam-
Tari  

gazaf-
xuli  

za f-
xuli  

Semod-
goma 

saSualo 
wliuri  

Tbilisi 
quTaisi  

axalqalaqi  

+25 
-2 

+20 

-4 
-1 
-11 

+26 
+7 
-14 

-25 
-25 
-32 

+5 
-6 
-12 

 

miRebuli Sedegi garkveulwilad ewinaaRmdegeba naS romSi 
[12] moyvanil modeluri gaTvlebis Sedegebs, romelTa Tanaxmad 
2100 wlisTvis rogorc dasavleT, ise aRmosavleT saqarTvelos 
teritoriaze naleqTa yvelaze mniSvnelovani dakleba mosa -
lodnelia zafxulis sezonSi,  xolo dasavleT saqarTveloSi 
SesaZlebelia maTi sezonuri jamebis zrda zam TarSi.  

amasTan dakavSirebiT SevniSnavT, rom zemoT  aRniSnuli 
modeluri gaTvlebi warmoadgenda sa qarTvelos teritoriaze  
2100 wlamde klimatis cvlilebis prognozirebis pirvel mcde -
lobas sxvadasxva modelebis gamoyenebiT. mosalodnelia, rom 
am modelebis Semdgomi srulyofisa da maTi garCevisunaria no-
bis zrdis kvalobaze, agreTve globaluri socialu r -ekono mikuri  
ganviTarebis realuri scenaris dazustebis  gaTvalis winebiT, 
naSromSi [12] miRebuli Sedegebi garkveulwilad  Seicvleba.  
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4. Zlieri qarebis reJimis cvalebadoba Tbilissa da 
quTaisSi  

 

maxasiaTebeli sadgurebis SerCevisas zemoT ukve iyo aRni -
Snuli, rom orografiuli pirobebis gamo qaris reJimi Tbi li -
sisa da quTaisis meteosadgurebze warmoadgens saqarTve loSi 
atmosferos qveda fenebSi haeris masebis meridianu li moZ ra -
obis sakmaod mgrZnobiare indikators. kerZod, kolxeTis dab -
lobze aRmosavleTis mimarTulebis Zlieri qarebis ganme ora -
doba wlis civ periodSi damokidebulia samxreT kavkasi aze ci -
mbiris anticiklonis dasavleTis Txemis zemoqmedebis xangrZ -
livobasa da intensivobaze (aRmosavleTis tipis cir kulaciuri 
procesebis ganviTareba amierkavkasiaSi). rac Seexeba dasavle -
Tis mimarTulebis Zlier qarebs mtkvris xeobaSi, maTi Camoya -
libeba damokidebulia dasavleTis tipis cirkulaciuri pro -
cesebis  ganviTarebasTan,  rodesac  kavkasiaze maRali wnevis Txe -
mis zemoqmedeba xorcieldeba, piriqiT, dasavleTis - Savi zRvis 
mxridan.  aqedan gamomdinare, gasagebia, rom  mtkvris xeo basa (Tbi -
lisi)  da kolxeTis dablobze (quTaisi) Sesabami sad Crdilo Ł 
dasavleTisa da aRmosavleTis Zlieri qarebis dro Si ganviTa -
rebaTa Tanafardoba garkveulwilad asaxavs dasav leTisa da 
aRmosavleTis cirkulaciur procesebs Soris T anafardobas 
samxreT kavkasiaSi.  globaluri daTbobis zegavle niT am Tana -
fardobis droSi cvlilebis p irveli Sefaseba Ca tarda saqa -
rTvelos pirveli erovnuli Sety obinebis momza debis farg -
lebSi [4 0]. gavlili saukunis dasawyissa da bolo Si ori 20 -
wliani periodis aerosinoptikuri masalebis analizis Sedegad 
dadgenil iqna, rom civ periodSi saqarTvelos teri to riaze  

arqtikuli  anticiklonis  zemoqmedebis sixSire  XX  saukunis 
ganmavlobaSi Semcirda saSualodan gadaxris 25% -dan -33%-mde, 
rasac unda mohyoloda dasavleTis procesebis gaZliereba.  

imis gaTvaliswinebiT, rom saqarTvelos dablob raionebSi  
sakmaod xangrZliv Zlier qarebs adgili aqvs ZiriTadad wlis 
civ periodSi (dekemberi Ł marti) Cven miznad davisaxeT zemoT 
miRebuli Sedegis dazusteba gasuli naxevari saukunis 
manZilze Tbilissa da quTaisSi Zlier qarebze Catarebul 
dakvirvebaTa masalis gamoyenebiT .  
 

4.1 Tbilisi  
dasmuli amocanis gadasaWrelad ganxilul iqna Tbili sis 

aeroportis meteorologiuri sadguris monacemebi Crdi lo -da-
savleTis Zlieri qarebis Sesaxeb 1946 -2005 ww. peri odSi aRni S-
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nuli 4 Tvis ganmavlobaSi. dReebis mixedviT fiqsirde boda yve -
la  SemTxveva, rodesac  aeroportSi xsenebuli mimar Tulebis qa -
ris siCqare aRwevda an aWarbebda 20 m/wm -s. fi qsirdeboda agre -
Tve qaris siCqaris absoluturi maqsimumi yve la Zlierqarian 
periodSi. eroportis monacemebSi calkeu li wyvetebis SemTxve -
vaSi informaciis aRdgena warmoebda axlo mdebare samgoris me -
teosadgurisa da, Sesabamisi korelaciuri kavSirebis gaTvali -
swinebiT, diRmis hidrometeorologiuri observatoriis dakvi -
rvebis masalis gamoyenebiT.  

miRebul monacemTa 15 -wliani periodebis mixedviT gasaSua -
loebis Sedegebi moyvanilia nax azebze 4.1.1 Ł 4.1.2.  

   

VsaS m/wm 

 
 

nax. 4.1.1 Crdilo -dasavleTis Zlieri qarebis saSualoebi 15 -
wliani  periodebis mixedviT mtkvris xeobaSi (Tbilisi, aer o-
porti, 1946 -2005) 
 

VsaS m/wm 

 
 

nax. 4.1.2 Crdilo -dasavleTis Zlieri qarebis maqsimumebis saS u-
aloebi  15-wliani  periodebis mixedviT mtkvris xeobaSi 
(Tbilisi, aeroporti, 1946 -2005) 
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am naxazebis ganxilvis Sedegad SeiZleba Semdegi daskvn e-
bis  gakeTeba:EBA 

_pirvel da meore 15 -wlian periodebs Soris TbilisSi a d-
gili hqonda Crdilo -dasavleTis Zlieri qarebis saSualo -ebis, 
agreTve absoluturi maqsimumebis saSualoebis mniSvnelovan 
klebas oTxive ganxilul TveSi. Zlieri    qarebis  saSualo 
mniSvnelobebma am SualedSi daiklo daaxloebiT 5 m/wm -iT, 
xolo maqsimumebma_saSualod 10 m/wm -iT.   

_Semdgom wlebSi aRiniSna Zlieri qarebis saSualo siCq a-
ris meryeoba   21-23 m/wm  siCqaris   farglebSi,  xolo maqsim a-
luri  siCqareebis garkveuli mateba 26 -27 m/wm-mde. es saSual e-
bas iZleva davaskvnaT, rom ukanasknel xanebSi wlis civ p e-
riodSi samxreT kavkasiaSi dasavleTis tipis cirkulaciuri 
procesebis  intensivoba ramdenadme gaizarda.    
miRebuli Sedegebis dasazusteblad  ganxilul iqna agreTve 
TbilisSi maqsimaluri qarebis saSualo maqsimumebidan gad a-
xrebi 5 -wliani periodebis mixedviT sakvlevi periodis mTel 
manZilze. Sedegebi moyvanilia naxazze 4.1.3, saidanac Cans, rom  
gasuli saukunis 60 -iani wlebidan adgili aqvs Zlieri qarebis 
saSualo maqsimumebidan uaryofiT gadaxrebs, Tumca 1980 -iani 
wlebidan mniSv nelovani ryevebiT, magram mainc aRiniSneba am 
gadaxrebis Semcirebis tendencia . 
 
 

 
 
 
 

nax. 4.1.3. Crdilo -dasavleTis Zlieri qarebis maqsimumebis g a-
daxra saSualo maqsimumebidan 5 -wliani periodebis mixedviT 
mtkvris xeobaSi zamTris sezonSi (Tbilisi, aeroporti, 1946 -
2005). 
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TbilisSi Zlieri qarebis siCqareebTan erTad ganxilul 
iqna am qarebiT dReTa saSualoebis meryeobis suraTi 15 -wliani 
periodebis mixedviT (nax.4.1.4).    

Aam naxazidan Cans, rom pirvel da meore 15 -wlian p e-
riods Soris yvela TveebSi daikvir veboda dReTa saSualo 
raodenobis mkveTri kleba TveSi 2 -5 dRiT. Mmomdevno per i-
odebSi es tendencia SeCerda da 1980 -iani wlebidan, dekembris 
gamoklebiT, daiwyo dReTa saSualo raodenobis  mateba da am 
nazrdma XXI saukunis dasawyisSi miaRwia 1 -2 dRes TveSi.       

TbilisSi Crdilo -dasaleTis Zlieri qarebis mkveTri 
Semcireba pirvel da meore 15 -wlian periodebs Soris da maTi 
ramdenadme gazrda Semdgom periodebSi mowmobs samxreT kavk a-
siaSi gasuli saukunis  60 -ian  wlebSi aRmosavleTis  tipis,  
xolo SemdgomSi _ dasavleTis tipis cirkulaciuri proces e-
bis garkveul gaaqtiurebas. Aamas adasturebs agreTve aRm o-
savleTis Zlieri qarebis reJimis cvlileba kolxeTis da b-
lobze, quTaisSi.  

 
d Re 

 
 

nax. 4.1.4. dReTa saSualo ricxvi Crdilo -dasavleTis Zlieri 
qarebiT 15 -wliani periodebis mixedviT mtkvris xeobaSi (Tb i-
lisi, aeroporti, 1946 -2005). 
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4.2 quTaisi  
    Aanalogiiuri midgomis safuZvelze ganxilul iqna quTa i-
sis meteorologiuri sadguris monacemebi aRmosavleTis m i-
marTulebis Zlieri qarebis (V 20 m/wm) Sesaxeb 1946-2005 wle b-
Si wlis civi periodis igive 4 TvisTvis (dekemberi -marti). gaa-
nalizebul iqna Zlieri qarebis rogorc saSualo mniSvnel o-
bebi, aseve qaris absoluturi maqsimumebi im perio -debSi, r o-
desac sruldeboda piroba V  20 m/wm. 
     iseve rogorc Tbilisis SemTxvevaSi, drois  aRniSnuli 
monakveTi dayofil iqna 15 -wlian periodebad, romlisTvisac 
Tveebis mixedviT gamoTvlil iqna Zlieri qarebis saSualoebi, 
agreTve maTi maqsimumebis saSualoebi. miRebuli Sedegebi wa r-
modgenilia naxazebze 4.2.1 da 4.2.2.  
 
VsaS m/wm 

 
 
nax.4.2.1 aRmosavleTis Zlieri qarebis saSualoebi 15 -wliani  
periodebis mixedviT kolxeTis dablobze (quTaisi, 1946 -2005). 

 
  
 
 
 
 
 
 
 

0

5

10

15

20

25

dekemberi ianvari Tebervali marti

1946-1960

1961-1975

1976-1990

1991-2005



86 
 

 
Vmaqxm/wm 

 
nax. 4.2.2. aRmosavleTis Zlieri qarebis maqsimumebis saSualo e-
bi 15 -wliani periodebis mixedviT kolxeTis dablobze (quTai-
si, 1946 -2005). 
 
        am naxazebidan Cans, rom pirvel da meore 15 -wlian peri -
odebSi quTaisSi adgili hqonda Zlieri qarebis saSualoebis 
SesamCnev zrdas civi periodis oTxive TveSi. 1970 -iani wlebi -
dan Zlieri qarebis saSualoebma daiwyo sagrZnobi kleba , ris 
Sedegadac maTi siCqare Semcirda 23 -25 m/wm-dan 20 -22 m/wm-mde.   
      daaxloebiT igive suraTi miiReba Zlieri qarebis maqs i-
mumebisTvisac, mxolod im gansxvavebiT, rom dekembrisa da 
martis TveebSi qaris maqsimaluri siCqareebi 1950 -iani wlebidan 
stabilurad klebulobda, maSin roca 1960 -ian wlebamde saSu -
alo siCqareebSi zrda  SeimCneoda. qarebis udidesi siCqareebi 
quTaisSi sakvlev periodSi  daaxloebiT 29 m/wm -dan Semcirda 
saSualod 25 m/wm -mde. 

TbilisSi dasavleTis Zlieri qarebis cvalebadobis d a-
saxasiaTe blad gamoyenebuli midgomis analogiurad, ganxi -
lul iqna agreTve quTaisSi maqsimaluri qarebis saSualo maq -
simumebidan gadaxrebi 5 -wliani periodebis mixedviT. Sedegebi 
moyvanilia naxazze 4.2.3.  

Aam naxazidan Cans, rom sakvlevi periodis pirvel na x-
evarSi adgili  hqonda aRmosavleTis Zlieri qarebis maqsi -
mumidan gadaxris rogorc dadebiT aseve uaryofiT mniSvnelo -
bebs, xolo 70 -iani wlebidan moyolebuli mcire variaciebiT 
daikvirveba saSualodan mxolod uaryofiTi gadaxrebi. Ees m e-

0

5

10

15

20

25

30

dekemberi ianvari Tebervali marti

1946-1960

1961-1975

1976-1990

1991-2005



87 
 

tyvelebs imaze, rom aRniSnuli droidan dawye buli, kolxeTis 
dablobze wlis civ periodSi aRmosavleTis mimarTulebis qar e-
bis siCqaris maqsimaluri mniSvnelobebi Semcirebulia.  

rac Seexeba Zlieri qarebiT dReTa saSualo raodenobis 
cvalebadobas, Sesabamisi monacemebi igive 15 -wliani periodebis                     
saSualoebisTvis mocemulia naxazze 4.2.4, saidanac Cans, rom 
dekemberSi mTeli sakvlevi periodis ganmavlobaSi daikvirv e-
boda Zlieri qarebis sixSiris TandaTanobiT kleba, xolo sxva 
TveebSi maTi ganmeoradoba  1960-1970-ian wlebSi matulobda, rac 
bolo periodSi mkveTri SemcirebiT Seicvala. amis Sedegad 
Zlieri qarebiT dReTa saSualo ricxvma wlis pirvel 3 TveSi 
bolo periodis ganmavlobaSi daiklo 3 -4 dRemde TveSi, maSin 
rodesac 1960 -1970-ian wlebSi es sidide saSualod Seadgenda 6 
dRes TveSi.G  

globaluri daTbobis zegavle niT saqarTvelos terito -
riaze bolo 60 wlis manZilze dasavleTisa da aRmosavleTis  
tipis cirkulaciur procesebs Soris Tanafardobis cvlile - 
bis ufro mkafio warmodgenisaTvis mizanSewonilia naxazebze 
4.1.3 da 4.2.3 moyvanil monacemTa erToblivi ganxilva (nax.4.2.5) . 

 

 
 

nax. 4.2.3. aRmosavleTis Zlieri qarebis maqsimumebis gadaxra 
saSualo maqsimumebidan 5 -wliani periodebis mixedviT kolx e-
Tis dablobze zamTris sezonSi  (quTaisi, 1946 -2005). 
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 dRe 

 
 
nax. 4.2.4. dReTa saSualo ricxvi aRmosavleTis Zlieri qarebiT 
15-wliani periodebis mixedviT  kolxeTis dablobze (quTaisi, 
1946-2005). 

am naxazidan Cans, rom wlis civi periodis oTxive Tvis 
gaerTianebuli monacemebiT Zlieri qarebis saSualo maqsimum i-
dan gadaxris mrudebi Tbilissa da quTaisSi ZiriTadad Nant i-
fazaSi icvleba. es mkafiod vlindeba rogorc pirvel 10 -wlian 
periodSi, aseve 1960 -1080-i an wlebSic. gamonakliss Seadgens 
mxolod 1990 -iani wlebis periodi, rodesac TbilisSic da q u-
TaisSic aRiniSneboda uaryofiTi gadaxrebis zrda. Bbolo p e-
riodSi uaryofiTi absoluturi mniSvnelobebi s sagrZnobi 
Semcireba TbilisSi uaryoifiT i  gadaxrebis metnaklebi ga Z-
lierebis fonze quTaisSi metyvelebs 1990 -iani wlebis meore 
naxevridan samxreT kavkasiis teritoriaze dasavleTis tipis 
procesebis garkveul prevalirebas aRmosavleTis tipis proc e-
sebze. 
     Nnaxazze 4.2.5 moyvanili grafikebidan Cans agreTve, rom 
1960-1970-ian wlebSi mtkvris xeobaSi dasavleTis Zlieri qar e-
bis Sesusteba bevrad ufro mniSvnelovani aRmoCnda vidre a R-
mosavleTis Zlieri qarebis mateba  kolxeTis dablobze. aseTi 
situacia aixsneba am qareb is  genetikuri warmomavlobiT. aRm o-
savleTis Zlieri qarebis ganviTareba damokidebulia  mxolod 
kaspiisa da Sav zRvas Soris Camoyalibebul bariul gr a-
dientze,  romelic,  rogorc  wesi,  sakmaod  stabiluria.  
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Crdilo -dasavleTis qarebis ganviTareba mtkvris xeobaSi ki 
dakavSirebulia dasavleTidan frontalur SemoWrebTan, ro m-
lebic xasiaTdeba mravalferovnebiTa da droSi arastabil u-
robiT. amitom drois aRniSnul monakveTSi aRmosavleTis pr o-
cesebis gaaqtiurebas Tan mo hyva kolxeTis dablobze aRmosa v-
leTis Zlieri qarebis SedarebiT zomi eri zrda, xolo dasa v-
leTis procesebis Tanmdev Semcirebas Ł mtkvris xeobaSi d a-
savleTis Zlieri qarebis bevrad ufro mniSvnelovani kleba.  

 
Vmaxm/wm

 

nax. 4.2.5. Zlieri qarebis maqsimumebis gadaxra saSualo maqs i-
mumebidan 5- wliani periodebis mixedviT zamTris sezonSi  
mtkvris xeobaSi (Tbilisi) da kolxeTis dablobze (quTaisi).  
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5. centraluri kavkasionis myinvarTa degradacia   gl o-
baluri daTbobis Sedegad  
 
5.1. globaluri daTbobis gavlena dedamiwis kriosferoze  
 Ddedamiwis kriosfero warmoadgens globaluri daTb o-
bis erT -erT yvelaze mgrZnobiare inerciul indikators. 1960 -
iani wlebidan dedamiwis yinulovan safarze Tanamgzavruli 
dakvirvebebis  dawyebis  Semdeg SesaZlebeli gaxda globaluri 
masStabiT Tovlis safari s, arqtikasa da antarqtikaSi  zRvis 
yinulovani safaris farTobebis, myinvarTa masis balansis, 
agreTve maradi gayinulobis farTobis droSi cvalebadobis 
raodenobrivi Sefaseba [2].  kerZod dadgenil iqna, rom 1979 -2005 
ww. periodSi arqtikis yinulovani safaris farTobi Semcirda 
7.8 mln km 2-dan 6.1 mln km 2-mde anu 22 % -iT, xolo yinulovani 
safaris gadaxrebi mravalwliuri saSualodan Seicvala +0.3 -
dan -0.5 mln km 2-mde. Aamave dros antarqtikaSi zRvis yinulov a-
ni safari praqtikulad ar Secvlila da misi farTobi 1993 
wlidan  zrdis umniSvnelo tendenciasac ki amJRavnebs. myinva r-
Ta masis danakargi (grenlandi i sa da antarqtikis yinulovani 
safaris gamoklebiT) zRvis donis eqvivalentSi ( SLE) 1961-2003 
ww. periodSi Seadgenda 0.50 mm/weli, xolo 1991 -2003 wlebs S o-
ris igi gaizarda mniSvn elobamde 0.77 mm/weli, rac metyvelebs 
1970-iani wlebis Semdeg dawyebuli globaluri daTbobis dros 
myinvarTa dnobis wilis gazrdaze zRvis donis saerTo awevaSi. 
rogorc zemoT iyo aRniSnuli, am procesis saSualo siCqarem 
2005 wlisTvis gadaaWarba 3 mm/weli sidides.  dedamiwis krio s-
feros erT -erTi komponentis _ globaluri masis cvalebadoba 
1961-2003 ww. periodSi naCvenebia naxazze 5.1.1. rogorc am mon a-
cemebidan Cans, 1991-1992 ww. monakveTis garda yvela sxva wle b-
Si daikvirveboda masis balansis uaryofiTi mniSvnelobebi. 
myinvarTa masStabur i dnobis Sedegad zemoT xsenebul  42-wlian 
periodSi myinvarTa masis jamuri balansi Semcirda daaxlo e-
biT 65.10 2 gigatoniT, rasac Seesabameba msoflio okeaneSi d a-
matebiT Casuli 7200 km 3 wyali.  es sidide dedamiwis mTel 
kriosferoSi akumulirebuli wylis moculobis (24.10 6 km3) sam 
meaTased nawils Seadgens.  
 Bbolo 10 -20 wlis manZilze globaluri daTbobisadmi 
mzardi yuradRebis fonze klimatis cvlilebis gamokvlevebSi 
mniSvnelovani adgili eTmoba am procesis mimarT myinvarebis 
mgrZnobiarobis Sefasebas. Ees gamokvlevebi Catarda msoflios 
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sxvadasxva regionebisTvis, kerZ od, aliaskisTvis [21], andebis 
centraluri nawilisTvis [27], alpebisTvis [33], kavkasiisTvis 
[53] da sxv. rig SromebSi gansakuTrebuli yuradReba daeTmo 
kavSirs atmosferos cirkulaciur procesebsa da myinvarTa 
masis balanss Soris [31,32,38]. konkretulad kavkasi onis myinv a-
rebisTvis ukanasknel xans es sakiTxi detalurad Seswavlil 
iqna SromebSi [34,35], romlebic qvemoT iqneba ganxiluli.  

 
nax. 5.1.1. myinvarTa globaluri masis jamuri balansis gadax -
rebi mravalwliuri saSualodan 1961 -2003 ww. periodSi [25].  
  
 xsenebul i problemis ganxilvamde aRsaniSnavia is gar e-
moeba, rom myinvarebis evoluciaze atmosferuli procesebis 
gavlenis Seswavlas saqarTveloSi sakmaod  didi xnis istoria 
gaaCnia. kerZod 1950 -ian wlebSi hidrometeoro -logiis instit u-
tis TanamSromelTa  mier [43] v. giginei Svilis xelmZRvanelobiT 
gamokvleul iqna kavkasionis centralur nawilSi arsebuli 
myinvarebis  (ulu Cirani, karaCauli, iriki, azau, don Ruzorili, 
Sxeldi, b ezengi, maJirgi, dixasu, devdoraki, gergeti, Sxara da 
sxv.) r yevis xasiaTi , maTi moZraobis reJimis  ganmapirobebeli 
meteorologiuri pirobebi , agreTve regionSi atmosferos m a-
krocirkulaciuri procesebis maxasiaTebeli formebi . 

maRalmTian meteor ologiur sadgurebze 1899 -1954 ww.. 
dakvirvebul i  meteoelementebis (haeris temperatura da atmo s-
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feruli naleqebi), miwispira da bariuli topografiis rukebis 
kompleqsuri analizis Sedegad Seswavlili iqna myinvarTa r ye-
vado bis erT -erTi ganmapirobebeli faqtoris Ł atmosferos m a-
krocirkulaciuri procesebis ganviTarebis Taviseburebani. 
Ddadgenili iqna myinvarTa ukan daxevisa da win svlis perio d e-
bi. dasabuTebuli iqna, rom my invarebis ukan daxevis peri o-
dis Tvis makrocirkulaciuri procesebis upirates formas wa r-
moadgens zonaluri cirkulacia da kavkasiaze samxreTidan 
Tbili haeris masebis SemoWra, xolo win wawevis an stacion a-
ruli  mdgomarebaSi yofnis per iodi gamowveulia CrdiloeT i-
dan civi haeris masebis SemoWriT ganpirobebuli meridianuli 
tipis procesebis siWarbiT.  

Mmiuxedavad Catarebul  samuSaoebSi   miRebuli mniSvne-
lovani Sedegebisa, imis gamo, rom ar arsebobda myinvarebis 
moZraobaze dakvirvebis uwyveti da xangZlivi rigebi, is mr a-
valricxovani faqtorebi, romlebzec damokidebuli a myinvar e-
bis reJimi ,  srulad ver iqna gamovlenili.  

r ogorc ukve aRvniSneT , myinvarebi klimatis cvlilebis 
mimarT maRali mgrZnobiarobiT gamoirCeva, rac ganapirobebs 
maT gamoyenebas indikat oris rolSi aRniSnuli procesis 
msvlelobis Sesafaseblad. kerZod, myinvaris masis balansis 
cvlileba da misi elementebis cvalebadoba ganixileba  r o-
gorc klimatis cvlilebis saimedo indikatorebi, romlebic 
ganpirobebulia zamT ris akumulaciiT da zafxulis abl aciiT. 
Ees procesebi , Tavis mxriv, damokidebulia atmosferos ci r-
kulaciis globalur da regionalur anomaliebze, agreTve 
amindis adgilobriv pirobebsa da myinvaris specifikur ma x-
asiaTeblebze.  

5.2. saqarTvelos farglebSi myinvarTa degradacia gasul sa u-
kuneSi  

1980-iani wlebi s dasasrulamde saqarTveloSi period -
lad warmoebda uSualo dakvirvebebi calkeuli myinvarebis 
zomebze, rac SesaZleblobas iZleoda gansazRvruliyo maTi 
ukan daxevisa da winsvlis saSualo siCqareebi. ssrk daSlis 
Semdeg es samuSaoebi aRar Catarebula 2000 wlamde.  
 rogorc cnobilia, globaluri masStabiT myinvarTa 
ukandaxeva daiwyo XIX saukunis meore naxevridan [23]. 1980 -ian 
wlebTan SedarebiT 1965 wlisTvis saqarTvelos teritoriaze 
myinvarebis farTobi Semcirda 616 km 2 -dan 511 km2-mde, anu 17%-
iT [42]. Tanaxmad SromaSi [ 46] moyvanili monacemebisa, 1900 -1970 



93 
 

ww. periodSi kavkasionis myinvarebis absoluturi umravlesoba 
ixevda ukan saSualo siCqariT 11,8 m/weli.  

1965 wlis Semdeg centraluri kavkasionis myinvarTa d e-
gradacia grZeldeboda. Ggaremos erovnuli saagentos fonde b-
Si arseb uli masalebis mixedviT monacemebi am regionSi 1990 
wlamde calkeuli myinvarebis ukan daxevisa da winsvlis gar k-
veul periodebSi saSualo siCqareeebis Sesaxeb moyvanilia 
cxrilSi 5.2.1.  
  

cxrili 5.2.1. centraluri kavkasionis calkeuli myinvarebis 
ukan daxevisa da  winsvlis saSualo siCqareebi 1964 -2990 ww. pe-
riodSi  
#  Nmyinvaris 

dasaxeleba  
Pperiodi  Uukan daxevis ( -) da winsvlis 

(+)saS. siCqare, m/weli  
1  

devdoraki  
1965-1973 
1973-1979 
1978-1985 
1985-1990 

+3.2 
+4.3 
-3.0 
+1.1 

2.  
abano 

1965-1973 
1973-1979 
1978-1985 
1985-1990 

+2.0 
+0.5 
-1.2 
-0.1 

3  
Ggergeti  

1965-1973 
1973-1979 
1978-1985 
1985-1990 

+3.9 
-1.0 
-9.8 
-23.0 

4  
WalaaTi  

1966-1972 
1973-1977 
1977-1983 

-5.0 
-5.4 
-5.6 

5  
kirtiSo  

1966-1972 
1973-1977 
1977-1983 

-6.7 
-9.8 
-6.7 

6  
yoruldaSi  

1966-1972 
1973-1977 
1977-1983 
1983-1990 

-4.7 
-3.0 
-2.6 
-2.1 

7 leRziri  1973-1983 -11.2 
8 c aneri  1973-1983 

1983-1990 
-10.4 
-10.3 

9 WaWi 1964-1968 
1984-1990 

+8.8 
-1.1 
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cxrilSi ganxiluli TiToeuli monakveTi Seicavs ca l-
keul qveperiodebs myinvaris enis rogorc dadebiTi, ise u a-
ryofiTi moZraobiT, magram cxrilis bolo svetSi moyvanilia 
drois aRniSnul monakveTSi myinvaris jamuri moZraobis saS u-
alo siCqare.  

warmodgenili monacemebidan Cans, rom 1980 -ian wlebamde 
saqarTvelos teritoriaze ganxiluli 9 myinvaridan 4 myi n-
varze daikvirveboda winsvlis epizodebis siWarbe, Tumca amis 
Semdeg yvela myinvarze, devdorakis mcire winsvlis gamokl e-
biT, aRiniSna ukusvla, romelmac gansakuTrebiT did siCqares 
miaRwia gergetis myinvarze. 1964 -1990 ww. periodSi yvela myinv a-
risaTvis gasaSualoebulma winsvlis siC qarem Seadgina 3.4 
m/weli, xolo ukan daxevis siCqarem Ł 6.1 m/weli.  
       aTwliani pauzis Semdeg, 2000 wels  aSS saerTaSoriso 
ganviTarebis saagentos ( USAID) xelSewyobiT, p. janeliZis 
xelmZRvanelobiT myinvarebze leRziri, WalaaTi, dolra, kviSi, 
kirtiSo da Wa nWaxi wlis Tbil periodSi Catarda  kompleqsuri  
samuSaoebi, romlis drosac izomeboda myinvarebis sxvadasxva 
parametrebi, warmoebda meteorologiuri da  hidrologiuri  
dakvirvebebi. miRebuli masalebi gaanalizebul iqna dakvirv e-
bis periodSi (ivnisi -oqtomberi) ganviTar ebul aerosinoptikur 
procesebTan erTad, damyarebul iqna kavSirebi myinvarTa a b-
laciis siCqareebsa da klimaturi elementebis anomaliebs S o-
ris [18]. Seswavlili myinvarebisTvis raode -nobrivi saxiT da d-
genil iqna kavSiri ablaciasa da haeris temperaturas Soris 
Tveebis mixedviT. Eeqvsive myinvarisTvis ablaciis saSualo 
siCqareebi icvleboda SualedSi 5.3 - 6.2 sm/dRe, anu wylis e q-
vivalentSi ( w.e.) gadayvaniT 4.8 - 5.6 sm/dRe. myinvar WalaaTze 
enis ryevadobaze Catarebulma dakvirvebam aCvena, rom 1976 
wlidan 2000 wlamde m yinvaris enam 253 metriT daixia ukan, r a-
sac Seesabameba ukan daxevis  saSualo  siCqare 10.5 m/weli. Ees 
TiTqmis 2 -jer metia myinvaris enis ukan daxevis siCqareze 1963 -
1983 wlebs Soris.  

2002 wels p. janeliZis xelmZRvanelobiT dakvirvebebi 
enis ryevadobaze Cata rda myinvarebze devdoraki, gergeti, mna 
da kintriSo [19]. Ees monacemebi moyvanilia cxrilSi 5.2.2.  

r ogorc am cxrilidan Cans, 1990-ian wlebSi myinvarebze 
grZeldeboda ukandaxevisa da degradaciis procesebi. gansak u-
TrebiT mkveTrad am procesebma Tavi iCina devdorakis myi n-
varze, sadac am wlebamde dafiqsirebuli ZiriTadad winsvlis 
epizodebi 2000 wels Seicvala aSkarad gamoxatuli ukan da x-
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eviT. Ggergetis myinvarze kidev ufro daCqarda 1985 -dan 1990 
wlamde aRniSnuli ukandaxeva, xolo myinvari kirtiSo agrZ e-
lebda ukan daxevas TiTqmis ucvleli siCqariT. angariSis [19] 
avtorTa azriT, myinvar gergetis ukan daxevis anomalurad m a-
Rali siCqare gamowveulia myinvaris xeobaSi zedapirul mor e-
nul safars moklebuli enis intensiuri dnobiT haeris mzardi 
temperaturisa da misgan gamTbari k lde -lodebisgan gamoyof i-
li siTbos Sedegad.  

 
cxrili 5.2.2. 2002 wlis oqtomberSi myinvarebis enis ryevad o-
baze Catarebuli  dakvirvebis Sedegebi [19].  

myinvari  Pperiodi, 
wlebi  

myinvaris 
enis ukan 
daxeva, m 

myinvaris 
enis winsvla, 

m 

saSualo 
siCqare, 
m/weli  

Ddevdoraki  1985-2002 -100 0 -5.9 
Dgergeti  1985-2002 -450 0 -26.5 

Mmna 1963-2002 -175 0 -4.5 
kirtiSo  1985-2002 -116 0 -6.8 

 
aRniSnul naSromSi xazgasmulia, rom centraluri ka v-

kasionis regionSi klimatis daTbobam bolo 10 -15 wlis ma n-
Zilze atmosferuli naleqebis struqturaSi gamoiwvia Txevadi 
naleqebis wilis gazrda myari naleqebis Semcirebis xarjze. 
Aamas Tan mohyva mTeli rigi myinvarebis mdgradobis darRveva, 
rac gamoixata maT naadrev pulsaciaSi. magaliTis saxiT ga n-
xilulia 2002 wlis 15 seqtembris katastrofa yazbegi s gamyin-
varebis zonaSi, romlis Sedegad myinvarma kolkam Camoitana 30 
mln tonaze meti naSali masala, amoavso md. Ggenaldonis xe o-
ba 8 km manZilze, daazarala 5 sofeli da Seiwira 150 adamianis 
sicocxle.  

myinvarebis degradaciasTan dakavSirebuli saSiSi mo v-
leneb is warmoqmnisa da masTan adaptirebis RonisZiebaTa Cvens 
mier SemuSavebuli sqema moyvanilia danarTSi III.  

Kkavkasionis gamyinvarebis 1850, 1890 da 1965 wlebis m o-
nacemTa analizis safuZvelze v. comaias mier miRebul iqna, 
rom drois mTel am periodis manZilze ka vkasionis gamyinvareba 
yovelwliurad kargavda saSualod 7.5 km 2 farTobs. saqarTv e-
los meore erovnul SetyobinebaSi mocemuli klimatis mos a-
lodneli cvlilebis scenaris gaTvaliswinebiT  avtoris 
prognozis Tanaxmad , 2150-2160 wlebisTvis savaraudoa kavkasi o-
nis mTliani  ganTavisufleba myinvarebisgan [17].  
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5.3. centraluri kavkasionis myinvarTa evolucia 1985 -2000 ww. 
periodSi  
 1990 wlis Semdeg kavkasionis gamyinvarebis Sesaxeb i n-
formaciis danaklisi garkveulwilad Sevsebul iqna 2005 -2007 
wlebSi gamoqveynebuli SromebiT [34 -37], romlebSic 1985 -2000 ww. 
periodSi Catarebuli Tanamgzavruli monacemebiT centraluri 
kavkasionis 113 myinvarisTvis dadgenil iqna ukan daxevisa da 
winsvlis siCqareebi, myinvaruli t bebis warmoSobis dinamika, 
agreTve globaluri daTbo bis fonze,  konkretuli myinv are bis 
magaliTze Seswavlil iqna kavSiri myinvaris masis balanssa da 
amave regionSi mimdinare atmosferos farTomasStabur cirk u-
laciur procesebs Soris.  

sakvlev masalas warmoadgens ñ[ŀƴŘǎŀǘέ xelovnuri T a-
namgzavridan 1985 wlis 3 agvistos, 1991 wlis 28 seqtembers  da 
2000 wlis 5 seqtembers miRebuli satelevizio gamosaxulebebi, 
romlebic gaanalizebuli iqna  25 m garCevisunarianobiT . samive 
SemTxveva Seesabameba ablaciis sezonis dasasruls da mowme n-
dili amindis pirobebs, rodesac Tovlis safaris gavlena 
myinvarebze minimal uria da RrubelTa ararseboba xels uwyobs 
dedamiwis zedapirze obiqtebis srulfasovan garC evas. sakvlev 
regionad SerCeul iqna kvadrati zomebiT 180 km X 180 km kavk a-
sionis centralur nawilSi, romelic moicavs ialbuzisa da 
yazbegis gamyinvarebebs.  am kvadratis naw ili naCvenebia naxazze 
5.3.1.  

 
nax. 5.3.1. sakvlevi teritoriis ZiriTadi nawili . 
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¶ myinvarTaA zomis cvlileba  
aRniSnul regionSi gamoyofili iqna 113 myinvari, 

romelTagan 28 sa qarTvelos teritoriaze imyofeba. sizustiT 
ҕнр m izomeboda maTi qveda sazRvris mdebareoba da misi 
cvlilebiT ganisazRvreboda drois ganxilul periodSi 
myinvaris enis qveda sazRvris moZraobis saSualo siCqare. 
Sedegebi moyvanilia nax azze  5.3.2. am naxazis horizontalur 
RerZze  aRniSnulia ganxilul periodSi myinvarebis enis 
sigrZis cvlileba metrebSi, xolo vertikalur RerZze Ł 
cvlilebis aRniSnul jgufSi  moxvedril myinvarTa raodenoba. 
kerZod, naxazidan Cans, rom ukandaxeva -50   metramde dafiq -
sirda 35 myinvarisTvis, xolo -100 metramde 27 myinvarisTvis.  

 
  

 
 

nax. 5.3.2. kavkasionis 113 myinvaris  qveda sazRvris cvlileba 
1985-2000 ww. periodSi [36].  

 
gazomili myi nvarebis saerTo raodenobidan 106  myinvari -

sTvis (94%), 1985 -2000 wlebs Soris dafiqsirda ukandaxeva , 5 
myinvaris qveda sazRvarma ar Seicvala mdebareoba (4%), xolo 
orma myinvarma win waiwia ( 2%). myinvarTa ukandaxevis saSualo 
manZilma Seadgina 121 ҕ 25 m da saSualo siCqarem  - 8,1 m weli -
wadSi. Uukandaxevis maqsimaluri sidideebi aRiniSna myinvar 
yaraugomisTvis (manZili  - 517 m, siCqare _ 38 m/w). amave dros, 
winsvlis maqsimaluri maCveneblebi aR moaCnda myinvar miJirgis 
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(manZili 108 m, siCqare 7,2 m /w). myinvarTa umetesi nawilis Tvis 
(70%) ukuqcevis manZilma Seadgina 0 - 150 m. ukandaxevis siCqare 
damokidebuli aRmoCnda myinvarTa zomaze _ didi myinvare -
bisaTvis, romelTa farTobi aRemateba 10 km 2, am sididem saSu -
alod Sedgina 12 m/w, maSin roca mcire myinvarebisTvis farTo -
bi T  <1 km2, ukandaxevis saSualo siCqare ar aRemateba 6 m/w.  

ganxilul wlebSi centraluri kavkasionis meteorolo -
giuri reJimis dasaxasiaTeblad gamoyenebul iqna ialbuzis 
ferdobze 2141 m si maRleze mdebare meteosadgur terskolis 
dakvirvebis masalebi. am monacemebis analizma cxadyo, rom 
1985-2000 wlebSi myinvarTa ukuqcevis saSualo siCqare s 8,1 m/w 
Seesabameba ablaciis sezonis (maisi -seqtemberi) ganmavlobaSi 
haeris saSualo temperaturis zrda 0,1 0C-iT weliwadSi.  es si -
dide iZleva aTwleulSi temperaturis nazrds 1 0C, rac TiTqmis 
emTxveva quTaisSi 1990 -2000 wlebs Soris aTwleulebis saSua -
lebiT Sefasebul wliuri temperaturis namats (0.9 0C) da mkve-
Trad gansxvavdeba TbilisisTvis dadgenil analogiuri sidi -
dis mniSvnelob isgan  (0.20C) (ix. nax/2.3.2). miRebuli Sedegi mow -
mobs, rom centraluri kavkasionis maRalmTian zonaSi globa -
luri daTbobis Sedegad haeris temperaturis cvaleba dobis 
reJimi garkveuli miaxloebiT SeiZleba Sefasdes dasav leT sa -
qarTvelos klimaturi olqis monacemebiT. samwuxarod, yazbegi 
- maRalmTianisa da mamisonis uReltexilis meteosad -gurebis 
bolo aTwleulebSi dakvirvebis masalebis ararse -bo ba SeuZ-
lebels xdis am winaswari daskvnis praqtikul Semowmebas.  

Mmyinvarebis ukuqcevas Tan sdevs maT zedapirze  more-
nuli naSaliT dakavebuli farTis zrda. Ggazomvebma aCvena, 
rom Tu 198 5 wels yvela SerCeuli myinvaris Tvis naSalisagan 
Tavisufali, gluvi yinulis saerTo farTobi Seadg end a 
~1260km2, 2000 wlisTvis es siddide Semcirda ~1136 km2 Łmde, 
rasac myinvarTa saerTo farTobis Semcirebis gaTvaliswinebiT 
Seesabameba naSaliT dakavebuli farTobis 6 Ł 9 %-iT zrda. 
aRsaniSnavia, rom sxvadasxva myinvarebis Tvis am farTobis 
Sefardeba myinvaris mTel farTobTan did farglebSi icvleba. 
magaliTad, bJeduxi s myinvarisTvis es sidide drois ganxilul 
monakveTSi Seadgenda 2 -3%-s, maSin roca Sxeldis myinvari -
saTvis igi icvleboda 24 - 28%-is farglebSi.  

morenuli naSalis Txeli fena (sisqiT 1 Ł 2 sm-ze 
naklebi)  iwvevs myinvaris albedos Semcirebas da xels uwyobs 
misi  d nobis daCqarebas, xolo sqeli fena (10 sm -ze meti) icavs 
yinulis zedapirs mzis pirdapiri radiaciisgan da amgvarad 
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mniSvnelovnad amcirebs ablacias. myinvaris dnobis Sedegad 
xdeba agreTve myinvarSi Cayinuli kldovani namsxvrevebis 
zedapirze gamoCena, rac mzisa  da mezobeli ferdobebidan 
mosuli radiaciisa da namsxvrevebisgan gamoyofili siTbos 
zegavleniT kidev ufro aCqarebs myinvaris gadnobas. aRniS -
nuli procesebis Sedegad xdeba bevri myinvaris nawilebad 
daSla. ZiriTadi masisgan kvebas mowyvetili myinvaris aseTi 
nawilebi TandaTan iqceva  myinvaruli warmoSobis tbebad, 
romelTa raodenoba myinvarTa degradaciis procesSi izrdeba.  
 

¶ myinvaruli warmoSobis tbebis raodenobis zrda  
zemoT ganxiluli Tanamgzavruli informacia gamoyene-

buli  iqna agreTve centraluri kavkasionis regionS i myinvar e-
bis  evoluciis Sedegad warmoqmnili tbebis 1985 -2000 wlebSi  
raodenobisa da zomis cvlilebis Sesafaseblad.  

miRebul iqna, rom  1985 wels sakvlev regionSi kavkasi o-
nis Crdilo ferdobebze fiqsirdeboda myinvaruli warmoSobis 
16 tba zedapiris saerTo farTobiT 0.2423 km2. 2000 wlisTvis 
tbebis raodenobam miaRwia 24 -s da maTi sarkis saerTo farT o-
bi gaizarda 0.3815 km 2, anu moimata 57% -iT, rac mowmobs gl o-
baluri daTbobis zegavleniT centraluri kavkasionis myi n-
varTa degradaciis procesis daCqarebas.  

myinvaris enis boloS i arsebuli morenuli naSali m a-
sala, rogorc wesi, xels uwyobs warmoqmnil tbebSi wylis 
Segubebas. myinvaris dnobis Sedegad am wylis raodenoba m a-
tulobs. es,  naSalSi mimdinare procesebTan erTad, SeiZleba 
dasruldes  misi garRveviT da myinvaris xeobis qveda nawilSi 
katastrofuli wyalmovardniT, ramac SesaZlebelia didi ziani 
miayenos aq mdebare dasaxlebul punqtebsa da sameurneo o b-
i eqtebs. Y yovelive  es moiTxovs saTanado saadaptacio Roni s-
ZiebaTa ganxorcielebas  klimatis mimdinare cvlilebis mavne 
zemoqmedebis am mimarTulebiT Sesamcireblad.  
 

¶ myinvaris masis balansis cvalebadoba klimatur eleme n-
tebTan kavSirSi (janyuaTis myinvaris magaliTze)  
centraluri kavkasionis regionSi klimaturi elementebis  

cvlilebasa da myinvaris masis balansis cvalebadobas  Soris 
kavSiris Sesaswavlad SerCeul iqna myinvari janyuaTi,  romel-
zedac masis balansze dakvirvebebi warmoebs 1967 wlidan.  amJa-
mad es myinvari Sesulia sarepero myinvarebis  saerTaSoriso  
nusxaSi  da mas unda Sedardes regionis sxva myinvarebze Cat a-
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rebul dakvirvebaTa  monacemebi. myinvari mdebareobs kavkasi o-
nis Crdilo  ferdobze, ialbuzis mwvervalidan samxreT -
aRmosavleTis  mimarTulebiT 28km manZilze. misi simaRle i c-
vleba 2700 -3900 m farglebSi da farTobi Seadgens 3,0 km 2. 

myinvaris  meteorologiuri reJimis  dasaxasiaTeblad  gamo-
yenebul iqna meteosadgur terskolze 1951 wlidan warmoeb ul  
dakvirvebaTa monacemebi. sadguri mdebareobs ialbuzis  samx-
reT -aRmosavleT ferdobze, janyuaTisgan 16km manZilze.  myinva-
ris  enis boloSi epizodurad Catarebuli meteorologiuri  da-
kvirvebebis Sedarebam terskoli s meteosadguris  monacemebTan 
aCvena, rom haeris temperaturis dRis saSualo  mniSvnelob ebs 
Soris korelaciis koeficienti Seadgens 0,82.  sakmaod axlo 
Tanxvdena aRmoCnda agreTve naleqTa gazomil  jamebs Soris . 

1967-2001 wlebSi myinvar janyuaTis sezonuri akumulac iis,  
ablaciis, masis balansis, agreTve kumulaciuri (mravalwl i-
uri)  masis balansis droSi cvalebadoba warmod -genilia  nax-
azze 5.3.3. yvela sidideebi moyvanilia wylis eqviva -lentis m e-
trebSi  (m.w.e.). masis wliuri balansi Seesabameba sxvaobas ak u-
mulaciisa  da ablaciis sezonur mniSvnelobebs Soris, xolo  
kumulaciuri balansis cvlileba aRniSnavs misi mravalwl i-
uri  masis cvalebadobas yovelwliuri cvlilebebis gaTvali s-
winebiT.  rogorc am naxazidan Cans, myinvaris jamuri masis  ba-
lansi 1970 -1986ww. periodSi Tanabrad mcirdeb oda. es procesi  
dairRva 1986/1987 da 1992/1993 wlebis anomalurad uxv Tovlian 
zamTrebSi, rodesac dafiqsirda akumulaciis sarekordo  
mniSvnelobebi (Sesabamisad 4,0 da 3,2  m wylis eqvivalentSi).  
aman nawilobriv uzrunvelyo janyuaTis masis balansis  aRdge-
na, Tumca SemdgomSi es tendencia kvlav Seicvala masis  bala n-
sis uaryofiTi trendiT, romelic gansakuTrebiT gaZlierda  
1996/1997 wlebis sezonis Semdeg.  

myinvarze masis balansis elementebze Catarebul dakvirv e-
baTa da terskolze meteorologiuri gazomvebis Sedegebis  
erToblivma  analizma aCvena, rom zamTris sezonSi (oqtomberi -
aprili)  akumulaciasa da naleqTa jamebs Soris dadebiTi k o-
relacia  sakmaod mWidroa ( r=0,68 niSnadobis doneze 0.01). rac  
Seexeba ablacias, ivnis -agvistos TveebSi misi korelaciis ko e-
ficienti  haeris saSualo temper aturasTan aRmoCnda r=0,61, 
xolo maqsimalur temperaturasTan r=0,77. 

ablaciis sezonis 1980 -ian wlebidan dafiqsirebulma da T-
bobam gamoiwvia myinvaris yovelwliuri masis balansis uary o-
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fi T i trendi 1986 wlidan da kumulaciuri masis balansis 
mkveTri Semcireba 1996 w lis Semdeg.  
 

 
nax. 5.3.3. myinvar janyuaTis akumulaciis ( AA), ablaciis (B), 
wliuri masis balansis ( C) da kumulaciuri masis balansis  
(DD) yovelwliuri cvalebadoba w.e. erTeulebSi. swori xazebi  
aRniSnavs akumulaciisa da ablaciis saSualo mniSvnelobebs  
da myinvaris nulovan masis balanss.  

 
janyuaTis masis balansisa da misi elementebis saSualo  

mniSvnelobebi motanilia cxrilSi 5.3.1, romelSic Sevida  
2002-2003 ww. monacemebic. 
 
cxrili  5.3.1. myinvar janyuaTis masis balansis elementebis  
saSualo mniSvnelobebi 1966/1967 Ł 2002/2003 ww. periodSi  

elementi  saSualo mniSvneloba, m.w.e 

 
akumulacia  2.43 

ablacia  2.56 
sxvaoba (masis wliuri balansi)  -0.13 

 
am cxrilidan Cans, rom saSualo mravalwliur WrilSi  

janyuaTis masis bal ansi 1966-2003 wlebSi xasiaTdeboda uary o-
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fi Ti trendiT, rac gamovlinda misi zomebis Semcire -baSi. ke r-
Zod,zemoT naxsenebma gazomvebma cxadyo, rom 1985 -2000 ww. pe-
riodSi  myinvaris qveda sazRvarma daixia 30 metriT ukan, rasac  
Seesabameba ukandaxevis saSualo siCqare 2 m/w. ukuqcevis es  
siCqare gacilebiT  naklebia amave zomisa da analogiur s i-
maRleebze  myofi sxva myinvarebis ukandaxevis saSualo siCq a-
reze,  romelmac amave periodSi Seadgina 8 -9 m/w. 

cxrilidan SeiZleba miRebul iqnas, rom Tu aqtiuri  abla -
ciis sezonad CaiTvleba 4 T ve (ivnisi -seqtemberi), am procesis  
saSualo siCqare, gaangariSebuli dakvirvebis mTeli  periodis -
Tvis, Seadgens 2 sm dReSi. ablaciis siCqaris dasazusteblad 
2005 wels janyuaTis myinvarze, ivnis -oqtombris TveebSi avt o-
maturi meteorologiuri sadguris gamoyenebiT Catarda det a-
luri dakvirvebebi, romelTa Sedegad dadgenil iqna ablaciis 
saSualo siCqareebi sxvadasxva sinoptikuri  procesebis dros. 
aRmoCnda, rom es siCqareebi icvleba 0,6 -6,7 sm/dRe farglebSi 
da ablaciis sezonis 4 TveSi saSualod Seadgens 4,2 sm/dRe.  

sainteresoa aRiniSnos, r om miRebuli sidide axlos a R-
moCnda saqarTvelos teritoriaze kavkasionis samxreT ferd o-
bebze 2000 wels Catarebuli 6 myinvaris gamokvlevis Sedege b-
Tan, sadac zedapiruli ablaciis saSualo siCqare toli a R-
moCnda 4,7 sm dReSi [18]. 

 

5.4. kavSiri centraluri kavkasioni s myinvarTa  masis b a-
lanssa  da farTomasStaburi cirkulaciis anomaliebs Soris  

bolo saukun is ganmavlobaSi mimdinare globaluri da T-
boba garkeul gavlenas axdens atmosferoSi mimdinare  far T o-
masStabur cirkulaciur procesebzedac, radganac qvefenili 
zedapiris (xmeleTisa da okeanis) Termuli reJimis cvlileba 
iwvevs Sesabamis Zvrebs masTan dakavSirebul cirkulaciur 
procesebSi. angariSSi [25] moyvanili cnobebis Tanaxmad, gl o-
balurma daTbobam ukve gamoiwvia garkveuli cvlilebebi a R-
niSnul procesebSi, rac gamoixata polus ebisken maT gadana c-
vlebaSi da dasavleTis qarebis gaZlierebaSi. Tavis mxriv, d a-
savleTis qarebis gaZliereba warmoadgens ZiriTad faqtors, 
romelic ganapirobebs zamTarSi tropikuli grigalebis 
traeqtoriebis Secvlas da Sesabamis cvlilebebs saSualo da 
maRal ganedeb Si naleqTa da temperaturis trendebSi.  

aRiniSna agreTve cvlilebebi okeanesa da atmosferos u r-
TierTqmedebaSi wynari okeanis zedapirze. kerZod, 1970 -iani 
wlebis    Sua periodidan  el -ninios  samxreTis    oscila ci is  
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(ENSO) Tbili epizodebis ricxvma SesamCnevad im ata civi ep i-
zodebis (la -ninia)  ricxvTan SedarebiT. Amas Tan mohyva  Zli e-
ri qariSxlebis proporciis aSkara zrda tropikuli grigal e-
bis saerTo ricxvSi, romelic bolo naxevari saukunis ma n-
Zilze TiTqmis ar Secvlila. Aamave dros, 1990 -ian wlebSi 
Crdilo atlantikis o scilaciis (NAO) evropul seqtorSi p o-
zitiuri fazebis gaxSirebam gamoiwvia Crdilo evropaSi n a-
leqTa zrda, xolo maTi Semcireba ŁxmelTaSua zRvisa da 
Crdilo afrikis regionebSi. Aanalogiurad, Crdilo amerikaSi 
ENSO-sTan dakavSirebulma procesebma ganapiroba  temperat ur i-
sa da naleqTa mkveTri  gadanawileba kontinentis aRmosavle T 
da dasavleT  nawilebs Soris.  

imis gaTvaliswinebiT, rom myinvaris masis balansis fo r-
mirebaSi gadamwyvet rols asrulebs sxvadasxva sinoptikur 
procesebTan dakavSirebuli  temperaturisa  da naleqebis  
cvalebadoba, centraluri kavkasionis myinvarebze globaluri 
daTbobis  gavlenis  dasadgenad garkveul interess Seadgens  
akumulaciisa da ablaciis gansxvavebuli reJimebis gamomwvevi 
atmosferuli cirkulaciis farTomasStaburi procesebis Se s-
wavla. A am sakiTxis kvlevas saqarTveloSi sakmaod didi xnis 
istoria gaaCnia [42]. qvemoT Cven SevCerdebiT bolodroindeli 
gamokvlevis [34] Sedegebze. masSi analizi ZiriTadad Catarda 
500 da 700 hpa geopotencialis simaRlis anomaliis rukebis 
gamoyenebiT, romlebic  Sesabamisad asaxavs bariul i ve l i s g a-
nawilebas zRvis donidan daaxloebiT 5 da 3 km simaRleze.  

klimatis cvalebadobis gamomwvevi, regionze moqmedi s i-
noptikuri procesebidan avtorebma gamoyves Soreuli kavSiris 
3 meqanizmi: zemoT ukve naxsenebi  NAO, skandinaviuri Soreuli 
kavSiri ( SCA) da wynari okeanis Crdilo nawil T an Soreuli 
kavSiri ( NP), romlebic, maTi azriT, mTavar rols asruleben 
SerCeul regionSi meteorologiuri elementebis formirebaSi. 
TiToeuli meqanizmisTvis gaangariSebul iqna Sesabamisi inde q-
sebis Tvis saSualo mniSvnelobebi, romlebic Sedarda 1967 -2003 
wlebSi janyuaTis myinvarze akumulaciaze da ablaciaze Cat a-
rebuli dakvirvebis Sedegebs.  

dadgenil iqna, rom arsebobs susti, magram statistikurad 
niSnadi korelacia janyuaTze akumulaciasa da SCA Soreul 
kavSiris meqanizms Soris. Aakumulaciis se zonis dasawyisSi SCA 
dadebiTi fazis xSiri ganmeoradoba iwvevs saSualoze nakleb 
Tovlianobas centraluri kavkasionis mTebSi, rac mkafiod g a-
movlinda 1983 -1985 wlebis zamTris sezonebSi.  
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kavSiri NP-sa da janyuaTze Tovlis akumulacias Soris 
susti aRmoCnda, Tumca a RiniSna korelacia zamTris TveebSi 
naleqTa dadebiT anomaliebsa da NAO-s uaryofiTi fazis ga n-
meorebas Soris. Zlieri dadebiTi korelacia gamovlinda j a-
nyuaTze akumulaciasa da biskais yureze atmosferuli cirk u-
laciis anomaliebs Soris.  

SeimCneva kavSiri NP meqanizmis dadebiT (uaryofiT) fazasa 
da kavkasionis Tavze geopotencialis simaRlis da temperat u-
ris uaryofiT (dadebiT) anomaliebs Soris, rac vlindeba myi n-
varis dnobis Sesabamisad Semcirebul (gazrdil) gadaxrebSi. 
Aarsebobs mosazreba, rom NP gadaxris dadebiTi faza Sesa Zl e-
belia dakavSirebuli iyos el -ninios samxreTis rxevis ( ENSO) 
zemoqmedebasTan [22]. amis gaTvaliswinebiT, avtorebis azriT, 
araa gamoricxuli, rom Soreuli ukukavSiri tropikebSi wyn a-
ri okeanis zedapiris temperaturasa da kavkasionze zafxulis 
temperaturas Soris  xorcieldeba wynari okeanis Crdilo n a-
wilSi mimdinare procesebis meSveobiT.  

garda amisa, 2005 wlis ablaciis sezonis detaluri an a-
lizisas  [35] avtorebi Seecadnen evraziis kontinentis dasa v-
leT nawilSi gamoeyoT sinoptikuri situaciebis 5 tipi, ro m-
lebic ganapirob eben drois aRniSnul periodSi ablaciis pr o-
cesis sxvadasxvagvar msvlelobas  (nax. 5.4.1). 

tipi 1 xasiaTdeba dabali wnevis sistemis ganviTarebiT at -
lantikis Crdilo -aRmosavleT nawilSi da mis i  gavrcelebiT 
aRmosavleTis an samxreT -aRmosavleTis mimarTulebiT (nax. 
5.4.1. -a). am dros kavkasionis Tavze vrceldeba dasavleTis Zli -
eri nakadebi, rom l ebic ganapirobebs meteorologiuri eleme n-
tebis da, Sesabamisad, ablaciis siCqaris saSualo sezonurTan 
axlo mniSvnelobas, magram SedarebiT mcire naleqianobas 
(cxrili 5.4.1). sinopt ikuri situaciis es tipi yvelaze xSirad 
meordeboda sakvlev regionSi 2005 wlis ablaciis sezonSi.  

tipi 2 gamoirCeva Raris gavrcelebiT dasavleT cimbiris 
Tavze ganviTarebuli dabali wnevis centridan k avkasiis r e-
gionisken (nax. 5.4.1 -b), ris Sedegadac kavkasionze sWarbobs 
Rrubliani amindi naleqTa (ZiriTadad wvimis saxiT)  dReRam u-
ri jamebiT 2 -10 mm. am procesis dros haeris temperatura da 
mzis radiaciis intensivoba naklebia sezonis saSualo mniS v-
nelobebze da amitom ablaciis siCqare TiTqmis 2 -jer naklebia 
i vnis -seqtembris saSualoze.  
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nax. 5.4.1. 2005 wlis ablaciis sezonSi gamoyofili tipiuri s i-
noptikuri procesebis Sesabamisi (amsaxveli) 700 hpa geopote n-
cialis simaRlis gasaSualoebuli rukebi.  
 

tipi 3 -Tvis d amaxasiaTebelia azoris anticiklonis 
Crdilo -aRmosavleTi sken gavrceleba (.5.4.1. -c) da NAO-s Zlieri 
dadebiTi dReRamuri indeqsebi. sinoptikuri situaciis am t i-
pisTvis damaxasiaTebelia mowmendili ca, saSualoze maRali 
temperaturebi, mzis radiaciis maqsimaluri mniSvnelobebi da 
ablaciis yvelaze didi siCqareebi. Nnaleqebi iSviaTia da maTi 
dReRamuri jamebi mxolod calkeul dReebSi aWarbebs 10 mm. am  
tipisaTvis  xSiria fionuri movlenebi, romlis drosac abl a-
ciis   dReRamuri siCqare aRwevs maqsimalur mniSvnelobas 210 
mm. we.  korelaciuri kavSiri NAO-s indeqssa da sezonur a bl a-
cias Soris ar gamodga mWidro da ver daakmayofila saimedo o-
bis 95% -iani testi. Mmiuxedavad amisa sinoptikurma analizma  


