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uak 551.582. 
Gganxi lu lia  saqar T velos  havis  war momqmneli  Zi ri -

Tadi  faq to re bi , cal keuli  kli matu ri  el emente bis  
re Ji mi, kompleq su ri  kli matu ri  maxasi aTeble bi , ni ad-
agebis  kli mati , mikrok li matu ri  gamokvle vebi , kli ma-
tu ri  dara i onebis  prin ci pebi , amin dis  sti qi uri  movle -
nebi , kli matu ri  re sur sebis  gamoyenebis  per speqti vebi , 
kli matis  cvli le ba. 
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winasityvaoba  
pir veli  monogra fia  saxel wodebiT  ñsaqar Tvelos  ha-

vaò gamoi ca  1961 wels  cno bi li  qar Tveli  kli mato lo gis  
m.kor Zaxi as avto ro biT . avtor ma Seqmna im dro is aTvis  
sakmaod  mdidari  monacemTa baza  da war moadgi na wig ni , 
ro melic  aTeuli  wle bis  ganmavlo baSi  qar Tveli  kli ma-
to lo gebis  samagi do  wig nad iT vle boda da dResac  ar  
daukar gavs mniSvnelo ba. 

1971 wels  gamoqveynda ami er kavkasi is  samecni ero -kvle -
vi Ti  hid ro mete or ol og i is  in sti tu tis  TanamSro mel Ta 

ko leq ti uri  monogra fia  ru sul  enaze  ñʂʣʠʤʘʪ ʠ ʢʣʠʤʘʪʠ-

ʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ɻʨʫʟʠʠò, ro mel Sic  war modgeni li  iyo  axal  
masala ze  dayr dno biT  Sedgeni li  cxri le bi , di agra mebi , 
ru kebi , maTi  Sesabamisi  anal i zi  da saqar Tvelos  mdida-
ri  kli matu ri  re sur sebis  pir veli  mecni er uli  Sefa sebe-
bi . 

2007 wels  gamoqveynda am wig nis  avto ris  monogra fia  
ñsaqar Tvelos  kli matu ri  re sur sebi ò, ro mel Sic , kli ma-
tur  re sur sebTan er Tad , ganxi lu li  iyo  saqar Tvelos  
kli matu ri  Tavi sebure bebi , kli matu ri  ri gebis  da vele -
bis  maTemati kuri  modeli re bis  da geo in for maci uli  
kar tog ra fi re bis  sakiT xebi , saqar Tvelos  kli matu ri  da-
ra i onebis  prin ci pebi  da aseve Seja mebuli  iyo  mikrok -
li matu ri  gamokvle vebi .  

amiT  saqar Tvelos  havis  Sesaxeb Tanamedro ve ti pis  mo-
nogra fi is  Seqmnis auc il eblo ba dRis  wesri gi dan mainc  
ar  moxsni la .   

wi namdebare  monogra fi aSi  Seta ni lia  Tanaavti reb Tan 
er Tad  da agreT ve ko le gebis  mier  Sedgeni li  uaxle si  

geo in for maci uli  ru kebi , agreT ve axali  monacemebi  sa-
qar Tvelo Si  saSi Si  da sti qi uri  mete or ol og i uri  mov-
le nebis  in ten si vobis  Sesaxeb, axsni l ia  kli matis  Zi ri -
Tad  el ementeb ze  mTis  re li ef is  gavle nis  meqaniz mi, dad -
geni lia  ni adagis  Ti To euli  ti pis  kli matu ri  re Ji mi, 
war modgeni lia  kli matu ri  re sur sebis  kompleq su ri  Se-
fa seba. wignSi  gaTvalis wi nebulia  msof lio  mete or ol -
og i uri  or gani zaci is  re ko mendaci ebi  kli mato lo gi ur  
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kvle vebSi  kli matu ri  in deqsebis  gamoyenebis  Sesaxeb, ra -
mac axle burad  war moaCi na qveynis  kli matu ri  Tavi sebu-
re bebi , Sedgeni lia  haer is  tempera tu ris , at mosfe ru li  
nale qebis  da sxva kli matu ri  in deqsebis  mraval wli uri  
cvli le bis  sru li ad axali  ru kebi  da dad geni lia  am 
cvli le bebis  kanonzo mier ebebi , Sefa sebulia  glo balu -
ri  daT bobis  pi ro bebSi  saqar Tvelos  mraval fe ro vani  
bunebri vi  lan dSaf te bis  tr ansfor maci is  pi ro bebi . 

monogra fi aSi  Sesu li  masala  miRebulia  avto ris  mier  
Tavis  ko le gebTan da moswavle ebTan er Tad  Ti T qmis 50 
wlis  ganmavlo baSi  Cata re buli  kvle vebis  Sedegad Tbi -
li sis  iv ane ja vaxiS vi lis  saxelo bis  saxel mwifo  univ -
er si tet Si  (1968-1978), i .ko ni aSvi lis  saxelo bis  kur or to -
lo gi is  da fi zi oT er api is  samecni ero -kvle viT  in sti tut -
Si  (1978-1992), saqar Tvelos  mecni er ebaTa akademi is  (2005 
wli dan saqar Tvelos  teq ni kuri  univ er si te tis ) hid ro me-
te or ol og i is  in sti tut Si  (1993-2016) da iak ob  go gebaSvi -
lis  saxelo bis  Tela vis  saxel mwifo  univ er si tet Si  
(1985-2016),am or gani zaci ebis  samecni ero -kvle vi Ti  gegmis, 
sxvadas xva saxel mwifo  da saerTaSo riso prog ra mebis , 

agreT ve saqar Tvelos  mecni er ebaTa akademi is , SoTa rus -
Tavelis  er ovnuli  samecni ero  fo ndis  da sxv. or gani za -
ci ebis  sagran to  pro eqte bis  far gleb Si .  

avto ri  gul wrfel  madlo bas moaxsenebs yvelas , vinc  
masTan er Tad  TanamSrom lob da am samuSao ebSi  masalis  
mopovebis , gaanal iz ebis  da ganzo gado ebis  yvela  et apze  
j.vaCnaZe, l.qarTveliSvili, m.tatiSvi li, l.Savlia Svili 
(stu -is hidrometeorologiis institu ti) , o.vara ziSvili, 
n.wereTeli, a.amirana Svi li (Tsu -is m.nodias sax.  
geifizikis insti tuti), m.elizba ra Svili (iv.javaxi -
Svilis sax.  Tbilisis  saxelm wifo  universiteti) , n.kuta -
laZe (gare mos erovnuli sa agento) da sxv.  maTi  mxarda-
Weris  da monawi l eob is  gare Se wig ni  ver  Seiq mneboda. 

avtori gansakuTrebiT madlieria T.cincaZis, n.ar -
uTinianis, n.beglaraSvilis, m.fifias da v.gorgi Selis, 
romlebmac didi daxmareba gauwies mas wi gnis sabo loo  
redaqtirebasa da gamosacemaT mom zade baSi.  
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saqar T velos  kli mato lo gi uri  gamokvle vebis  

ganvi Ta re bis  mokle  is to ria  
 

saqar Tvelos  kli matis  Seswavlas  xangrZli vi  is to -
ria  gaaCnia . pir veli  kli matu ri  aRwere bi  gvxvdeba jer  
ki dev anti kuri  dro is  fi lo so fo sebis  nawar moebebSi - 
hero do te , hi pokra te  (Vs.Zv.w), stra boni  (I s. Zv.w.) da 
sxv. hero do te  aRniS navda, rom  kol xeTis  hava ar is  
cxe li , no tio , ux vnale qi ani  da adami anis aTvis  gaus aZ-
li si . TiT qmis aseTi ve Sefa sebas iZ le va hi pokra te , is  
miuT iT ebda, rom  ñqveyana ar is  Waob i ani , ic is  xSi ri  da 
Zli eri  wvimebi , cxe li  qare bi ò, anu fi o ni . stra bonma 
qar Tli  da here Ti  daaxasi aTa, ro gorc  ñmSrali  havis  
mata re beli ò, xo lo  kaxeTze  miuT i Ta, rom  ñsauc xoo  
bunebaa, kur Txeuli  da sac xov reb lad  sasi amovno qve-
yanaaoò. 

pro ko fi  kesari el is  (VIs) cno biT  ja vaxeTSi  mkacri  
havaa ci vi  zamTriT  da Sedare biT  Tbi li  zaf xu liT . 

saqar Tvelos  cal keuli  re gi onebis  kli matu ri  Tavi -
sebure bebi  moix seni eba Sua saukuneebis  is to ri ko sebis  
nawar moebebSic  Ł gi or gi  merCuli , iak ob  xu cesi , gi or -
gi  xanZTeli  da sxv. is i ni  dasavleT  saqar Tvelos  axas-
i aTeben, ro gorc  noti os , Tbils , xo lo  aRmosavleT s, 
ro gorc  mSrals  da jan mrTels .  

1631 wels  saqar Tvelo Si  Camovi da it al i eli  misi one-
ri  ar qanje lo  lam ber ti , ro mel mac ra modeni me weli  
dahyo  gor Si , xo lo  Semdeg, 16 wlis  ganmavlo baSi  sa-
megre lo Si  ic xov ra . it al i aSi  dabru nebis  Semdeg man 
gamosca  naSro mi ñsamegre los  aRwera ò, ro mel Sic  aRwe-
ra  kol xeTis  hava, miosaxle o ba da misi  sameur neo saq-
miano ba. lambertis  az riT , kol xeTSi  is eTi  notio  ha-
vaa, rom  ñmisi  msgavsi  ar sad  moip ov eba, yvela fe ri  
svel deba Ł bala xi , adami anebis  ta ni samosi , TiT qmis 
wvima mosu li yosò-o . 

vi zu al ur  dakvir vebebze dayr dno biT  saqar Tvelos  
cal keuli  re gi onebis  sain te re so  kli matu ri  Sefa sebe-
bi  dagvi to va cno bil ma qar Tvel ma geog raf ma, is to ri -
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kos ma da mogzaur ma vaxuSti  bagra ti onma. is  Tavis  ñaR-
wera  samefo sa saqar Tvelo is aSi ò gansakuT re bul  yura -
d Rebas amaxvi lebs  saqar Tvelos  cal keuli  kuT xeebis  
kli matur  Tavi sebure bebze. ker Zod , aRwers , rom  kol -
xeTis  bari  ar is  ñ... sveli , namiani , da notio ,ò mTiani  
aWara  Ł ñ wvimiani , so eli ,... did  Tov li ani ò, imer eTis  
maRlob ze ñTov li  di di ò-a, iv ris  zegani  ñar is  adgi li  
... mci re  Tov li ani ò da a.S. saqar Tvelos  date ni anebis  
vaxuSti seuli  Sefa sebebi  dResac  karg  Sesabamiso baSia  
re al ur  pi ro bebTan.  

saqar Tvelos  kli matis  kvle vis  mecni er ul ad dasa-
buTebuli  Seswavla  mxolod  in stru mentu li  dakvir ve-
bebis  or gani zebis  Semdeg moxer xda . 1844 wels  Tbi lis -
Si  daar sda  magni tur -mete or ol og i uri  ob ser vato ria . 
im dro id an Tbi li sis  da saqar Tvelos  kli matis  Sesa-
xeb SeiZ le boda  msje lo ba in stru mentu li  dakvir vebe-
bis  safuZ vel ze . 1850 wels  a.fi la del fin ma gamoaqveyna 
Tbi li sis  pir veli  kli matu ri  daxasi aTeba. saqar Tve-
los  pir vel  kli matur  gamokvle vebs Soris  aRsaniS na-
via  g.vil dis (1884), a.voeik ov is  (1885), n.salac kis  (1862) 
da v.voz nesenskis (1895)  naSro mebi , rom leb Sic  miRebu-
lia  iz oT er mebis  da iz ohi et ebis  pir veli  ru kebi .  

XIX  saukunis  dasasruls  da XX  saukunis  dasawyis Si  
saqar Tvelos  kli matis  kvle vas Tavi si  Sro mebi  miuZR-
vnes gamoCenil ma kli mato lo gebma a.voeik ovma, b.stat -
kovskim, e.ro zental ma, g.vil dma, a.voz nesenskim da sxv. 

saqar Tvelos  kli matur  Tavi sebure bebs mravali  
wlis  ganmavlo baSi  ik vlev da a.fi gurov ski . is  gansa-
kuT re bul  yurad Rebas aqcevda nale qebis  ganawi le bas 
da geneziss . 

XX  saukunis  30-ian  wleb Si  saqar Tvelos  mecni er eba-
Ta akademi is  geog ra fi is  in sti tu tis  TanamSrom le bis  
mier  damuSavda Tema ñsaqar Tvelos  ra i onebis  fi zi kur -
geog ra fi uli  da ekonomik ur -geog ra fi uli  aRwera ò, 
ro mel Sic  kli matu ri  nawi li  Seadgi nes m.kor Zaxi am, 
i .qur di anma da a.ja vaxiS vil ma. 



7 

 

kli matu ri  el emente bis  re Ji mis yvela ze  saimedo  mo-
nacemebi , ro gorc  meTo du ri  ise  praq ti kuli  Tval saz -
ri siT , pi r velad  o .droz dov ma (1948) mii Ro . man axle bu-
rad  gaaSuqa nale qebis  kli mato lo gi uri  damuSavebis  
mTeli  ri gi  sakiT xebi  da Seadgi na nale qebis  wli uri  
ja mebis  ru ka kavkasi is aTvis . Cata re buli  gamokvle vebis  
Sedegad miRebuli  iyo  kli matis  Zi ri Tadi  el emente bis  
te ri to ri uli  ganawi le bis  Sedare biT  deta lu ri  su ra -
Tebi  da axle bulad  iq na gaSuqebuli  mete or ol og i uri  
ri gebis  damuSavebis  mravali  sakiT xi . 

SemdgomSi , saqar T velos  kli mats da mis cal keul  
el ementebs  mieZRvna gamokvle vaTa di di  ra od eno ba, 
ro mel Ta Soris  gansakuT re biT  aRsaniS navia  monogra -
fi uli  xasi aTis  naSro mebi , rom le bic  aj ameben mraval -
ric xo vani  mraval wli ani  kvl evis  Sedegebs. maT Soris  
upir veles  yovli sa aRsaniS navia  a.zani nas (1961) monog-
ra fia , ro mel Sic  ar sebi Tad  mTli anad kavkasi is  kli ma-
tis  aRweraa  mocemuli . monogra fi aSi  ganxi lu lia  Zi -
ri Tadi  kli matwar momqmneli  faq to re bi , havis  da misi  
cal keuli  el emente bis  zo gadi  daxasi aTeba mTli anad 
kavkasi is aTvis .  

Aamave peri od Si  gamoi ca  m.kor Zaxi as cno bi li  monog-
ra fia  ñsaqar Tvelos  havaò, ro mel Sic , im dro is aTvis  
sakmaod  mdidar i  monacemTa bazis  safuZ vel ze , avtor ma 
gani xi la  kli matis  genezi si , at mosfe ros  cir kula ci is  
xasi aTi  da war moadgi na saqar Tvelos  pir veli  kli ma-
tu ri  dara i oneba. monogra fia  xangrZli vi  dro is  gan-
mavlo baSi  am dar gSi  momuSave speci al is te bis  samagi -
do  wig nad iT vle boda. 

1962 wels  saqar Tvelo Si  dabrun da da vaxuSti  bag-
ra ti on is  saxelo bis  geog ra fi is  in sti tuts  saTaveSi  
Caud ga msof li o Si  aRi ar ebuli  mecni eri , akademik o si  
T .davi Taia . is  17 wlis  ganmavlo baSi  xel mZRvanelob da 
amave in sti tut Si  kli mato lo gi ur  gamokvle vebs. T .da-
vi Tai as gamokvle vebi  glo balur  xasi aTs  at ar ebda, is  
gani xi lav da prob le mebs kli mato lo gi is , ekol og i is , 
bi ol og i is , sof lis  meur neob is  da mecni er ebis  sxva 
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dar gebi dan. misi  xel mZRvanelo biT  Sefas da sabWoTa 
kavSi ris  da kubis  kli matu ri  da agrok li matu ri  re -
sur sebi , at mosfe ros  antro pogenuri  dabnZure ba da mi-
si  gavle na kli matze  da myinvareb ze , kli matis  buneb-
ri vi  da anTro pogenuri  cvli le bebi , aor Tqle bis  da 
mor wyvis  nor mebi  da sxva.  

1971 wels  ru sul  enaze  gamoi ca  ko leq ti uri  monog-
ra fia  saqar Tvelos  kli matis  da kli matu ri  re sur se-
bis  Sesaxeb, ro melic  momzad da ami er kavkasi is   (saqar -
Tvelos  mecni er ebaTa akademi is ) hid ro mete or ol og i is  
in sti tu tis  speci al is te bis  mier  (ʂʣʠʤʘʪ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 
ʨʝʩʫʨʩʳ ɻʨʫʟʠʠ .ʇʦʜ ʨʝʜ. ɺ.ʇ. ʃʦʤʠʥʘʜʟʝ ʠ ɻ.ʀ.ʏʠʨʘʢʘʜʟʝ. ʃ., 
ɻʠʜʨʦʤʝʪʝʦʠʟʜʘʪ, 1971). masSi  sakmari sad  sru lad  ar is  ga-
Suqebuli  kli matu ri  el emente bis  ver ti kalu ri  zo na-
l erobis  sakiT xebi , maTi  sivr ci Ti  da dro i Ti  ganawi -
le bis  kanonzo mier ebebi , saqar Tvelos  bi okl matu ri  
re sur sebi  da bo los  mocemulia  saqar Tvelos  axali  
kli matu ri  dara i oneba.  

Semdgom wleb Si  momzad da da gamoi ca  ri gi  monogra -
fi ebi , rom le bic  ganazo gadeben saqar Tvelos  te ri to -
ri aze  kli matis  cal keuli  el emente bis  ganawi le bis  xa-
si aTs  da re Jims. maT miekuT vneba i .kvarac xeli as(1971) da 
k.go giS vi lis (1974) monogra fi ebi , rom leb Sic  ganzo gade-
bulia  Tavi su fa li  at mos fe ros  kli matis  da kli matis  
cir kula ci uri  faq to re bis  kvle vis  Sedegebi ; i .cuc qi ri -
Zis (1967), n.gvasali as(1986) da m.el iz baraS vi lis (1999) mo-
nogra fi ebi , rom leb Sic  ganzo gadebulia  ra di ac i uli , 
Ter muli  da siT buri  r eJi mis fun damentur i  gamokvle ve-
bi , ganxi lu lia  bi omet eor ol og i is  sakiT xebis  far To  
speqtri ; S.ja vaxiS vi lis (1981), J.al ib egovas, e.el iz baraS -
vi lis , z .WavWani Zis (1980; 1992) monogra fi ebi , rom leb Sic  
ganxi lu lia  at mosfe ru li  nale qebis  mosvlis  pi ro bebi , 
te ri to ri uli  ganawi le ba, re Ji mi da struq tu ra  da sxv. 
r .samukaSvi lis  monogra fi aSi , ro melic  2015 wels  ga-
moqveynda, ganxi lu lia  mTli anad kavkasi is  ra di ac i uli  
re Ji mi da Sefa sebulia  heli o ener geti kuli  re sur sebi . 
Cata re bulia  kavkasi is  heli o ener geti kuli  dara i oneba 



9 

 

da gamovle ni lia  heli os is te mebis  ef eqtu ri  eqsplu at -
ac i is  ra i onebi . 

2007 wels  gamoqveynda am wig nis  avto ris   Semaja mebe-
li  monogra fia  saqar Tvelos  kli matu ri  re sur sebis  da 
kli matis  cvli le bis  dar gSi . masSi  ganxi lu li  iyo  
prob le masTan dakavSi re buli  mravali  sakiT xi -havis  
war momqmneli  Zi ri Tadi  faq to re bi , kli matis   cal keu-
li  el emente bis  re Ji mi da re sur si , ni adagebis  kli mati  
da kli matu ri  re sur sebi , kli matu ri  maxasi aTeble bis  
dro i Ti  da sivr ci Ti  sta tis ti kuri  struq tu ra , mikrok -
li matu ri  gamokvle vebi , kli matu ri  vele bis  maTemati ku-
ri  modeli re ba da geo in for maci uli  kar tog ra fi re ba, 
kli matu ri  ra i onebi , amin dis  Zi ri Tadi  ti pebi , kli matu -
ri  re sur sebis  gamoyenebis  per speqti vebi , kli matis  
cvli le ba. 

aRsaniS navia  saqar Tvelo Si  Cat are buli  mikrok li ma-
tu ri  gamokvle vebi , rom le bic  miznad is axavda saku-
ror to  adgi le bis  sakuror to  faq to re bis  da re sur se-
bis  gamokvle vebs, da kuror te bis  samedi ci no momsaxu -
re bas. aRniS nul  samuSao ebs Zi ri Tadad  awar moebda yo -
fi li  sabWoTa kavSi ris  masSta biT  er Ter Ti  mZlav ri  
samecni ero  centri  Ł i .ko ni aSvi lis  saxelo bis  kuror -
to lo gi is  da fi zi oT er api is  samecni ero -kvle vi Ti  in -
sti tu ti   Tavis  so xu mis fi li al Tan er Tad  (b.ja naSia , 
r .kavkasi Ze, n.gongla Ze, e.el iz baraS vi li  da sxv), xo lo  
mogvi anebiT  mas ami er kavkasi is  hid ro mete or ol og i is  
in sti tu ti  (e.su xiS vi li ) da m.nodi as geof iz ik is  in sti -
tu ti  (r .gagua, v.Cixla Ze) Seuer Tda . Aam mraval wli uri  
kvle vis  Sedegebi  Sajamda i .ko ni aSvi lis  saxelo bis  ku-
ror to lo gi is  da fi zi oT er api is  samecni ero -kvle viT  
in sti tut Si  ru sul  enaze  momzadebul  monogra fi aSi  
ñʂʣʠʤʘʪʦʛʨʘʬʠʷ ʢʫʨʦʨʪʦʚ ɻʨʫʟʠʠò (ʕʣʠʟʙʘʨʘʰʚʠʣʠ ʕ.ʐ., 
ɻʦʥʛʣʘʜʟʝ ʅ.ʐ..,1980) da saqar Tvelos  kuror te bis  da sa-
kuror to  re sur sebis  at las Si  (saqar Tvelos  kuror te -
bi  da sakuror to  re sur sebi . at la si , mosko vi , 1989), 
ro mel mac saqar Tvelos  saxel mwifo  pre mia daimsaxu ra . 
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qar Tveli  kli mato lo gebis Tvis  yo vel Tvis  aqtu al u-
ri  iyo  kli matis  cvli le bis  prob le ma. Tbi li sis  tem-
pera tu ris  ri gebis  pir veli  sta tis ti kuri  anal i zi  Ca-
at ar es i .qur di anma (ʂʫʨʜʠʘʥʠ ʀ.ɻ.,1956) da g.Wira qaZem 
(ʏʠʨʘʢʘʜʟʝ ɻ.ʀ.,1959). tempera tu ris  mraval wli ur  cvli -
le baSi  maT sxvadas xva xangrZli vobis  cik le bi  gamoav-
li nes. i .cuc qi ri Zem (ʎʫʮʢʠʨʠʜʟʝ ʗ.ɸ.,1960) Tbi li sis  da 
gar dabnis  dakvir vebaTa monacemebis  Sedare bis  safuZ -
vel ze  sca da ur bani zaci is  ef eqtis  aRmoCena. 

Tbi li sis  tempera tu ris  100 wli ani  ri gebi  gaanal iz -
es r .gvazavam da v.xor guanma (1989). maT saSualo  wli u-
ri  tempera tu ris  nazr di  0,60C-si di diT  Seaf ases. 

saqar Tvelos  kli matis  cvli le bis  prob le mas mieZ-
Rvna d .mumla Zis  (1991) speci al uri  monogra fia . Cata re -
buli  anal iz is  safuZ vel ze  man daadgi na, rom  tempera -
tu ris  zrdam  saqar Tvelo Si  maqsi mums 1966-1975 wleb Si  
miaRwia. saSualo  tempera tu ris  zrda  Zi ri Tadad  zam-
Tris  tempera tu re bis  xar jze  mimdi nare ob da. ian vris  
tempera tu ris  nazr di  150 wlis  manZil ze  2,10C-iT  Seaf a-
sa. 

monogra fi aSi  ñTbi li sis  kli mati ò (ʂʣʠʤʘʪ ʊʙʠʣʠʩʠ, 
1992) 1844-1985 wle bis  monacemebis  safuZ vel ze  tempera -
tu ris  saSualo  mniSvnelo bebis  gar da ganxi lu lia  ma-
Ti  eqstre malu ri  mniSvnelo bebis  dro i Ti  svla  da at -
mosfe ru li  nale qebis  rye vado ba. 

 cal ke monogra fia  mieZRvna saqar Tvelos  ra di ac -
i uli  re Ji mis cvale bado bas (Tavar Tqi la Ze k., Sengelia  
i ., 1999). masSi  ganxi lu lia  pir dapi ri  da gabneuli  ra -
di ac i is , qvefe ni li  zedapi ris  al bedos  da ra di ac i uli  
balan sis  cvale bado ba 1954-1991 wleb Si . 

saqar Tvelos  tempera tu ru li  velis  cvli le bis  sru -
l i  sivr ci Ti  su r aTi  da agr eTve mraval ric xo vani  t r e-
ndebi  miRebul  iq na "kli mati s cvli le bi s erov nul i  
prog ra mis" far gl ebSi  Cata re buli  gamo kvle vis  saf uZ-
vel ze  (k.Tavar Tqi la Ze, e.el iz baraS vi li , d .mumla Ze, 
j .vaCnaZe, 1999). meTo do lo gi uri  Tval saz ri siT , es ga-
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mokvle va gasu li  saukunis  ganmavlo baSi  Cata re bul  ga-
mokvle vebs Soris  yvela ze  gamarTu li  da, Sesabamisad  
miRebuli  Sedegebic , yvela ze  saimedo  iyo . masSi  90 me-
te or ol og i uri  sad guri saTvis  Seiq mna 1906-1996ww peri -
od is  monacemTa baza . kvle vis  Zi ri Tadi  Sedegi  imaSi  
mdgomare obs , rom  Tanamedro ve glo balu ri  daT bobis  
saer To  fon ze  aRmosavleT  saqar Tvelo Si  dad gin da  
tempera tu ris  zrda , xo lo  dasavleT Si  - umTavre sad  
kle ba. saSualo  wli uri  tempera tu ris  zrdis  yvela ze  
maRali  siCqare ebi  aRin iS na qvemo qar Tlis  vakeze , qar -
Tlis  da kaxeTis  qedebze, li xis  qedis  aRmosavleT  
kal Tebze da bor jo mis xeob aSi . am ra i onebSi  tempera -
tu ris  zrdis  yovel wli uri  siCqare  aRemat eba 0,0050C-s. 
tempera tu ris  umniS nelo  kle ba aRin iS na ja vaxeTis  ze-
ganze. dasavleT  saqar Tvelos  te ri to ri is  did  nawil -
ze  wli uri  tempera tu re bis  mniSvnelo vani  cvli le ba ar  
Sein iS neba, cal keul  ra i onebSi  ki  SeimCneva ac iv eba. ac -
iv eba damaxasi aTebel ia  kol xeTis  dablo bis  Si da ra i -
onebis aTvis , mesxeTis  qedis  dasavle Ti  nawi li sa da 
mdinare  enguris  xeob is  zemo weli saTvis . daT bobis  
cal keuli  kere bia  Savi  zRvis  sanapi ro ze , aWar aSi  Caq-
vis  maxlob lad , imer eTis  maRlob ze  da ra Wis qedze.  

dasavleT  saqar Tvelo Si  mimdi nare  ac iv ebis  mTavar  
mizezad  g.metre vel ma (ʄʝʪʨʝʚʝʣʠ ɻ.ʉ., ʄʝʪʨʝʚʝʣʠ ʄ.ɻ., 2001) 
Savi  zRvis  ac iv eba miiCnia . maSin  cxa dia , rom  es Tanab-
rad  unda exebod es mTli anad kol xeTis  dablobs  da 
mis mimdebare  mTian, upir veles  yovli sa, dabal mTian 
ra i onebs. magram es ase ar  ar is , ker Zod , Tu  kol xeT is  
dablo bis  did  nawil ze  da af xazeTis  te ri to ri aze  ha-
er is  saSualo  wli uri  tempera tu ra  kle bulob da 0,01-
0,030-iT  yovel  10 weli wadSi , Savi  zRvis  mimdebare  te -
ri to ri aze  agreT ve kol xeTis  dablo bis  nawil ze  da 
mdinare  enguris  xeob aSi  tempera tu ra  izr deboda, xo -
lo  tempera tu ris  zrdis  yvela ze  di di  siCqare  egri sis , 
leC xu mis da ra Wis qedebze  dafiq sir da da yovel  aT 
weli wadSi  0,030 Seadgi na. es imaze miuT iT ebs, rom  Savi  
zRvis  gar da ac iv ebis  pro cess  sxva meqaniz mebic  gan-
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saz Rvra ven. am Teziss  ganamtki cebs  is , gare moebac , rom  
ac iv ebis  cal keuli  kere bi  aRmosavleT  saqar Tvelo Sic  
aRin iS neba. amri gad Savi  zRvis  zedapi ru li  wylis  tem-
pera tu ris  Semc i re ba gavle nas moaxdens mxolod  sanapi -
ro  zo lis  haer is  tempera tu ra ze  da misi  gavr ce le ba 
mTli anad dasavleT  saqar Tvelo ze  dauSvebelia . 

dasavleT  saqar Tvelo Si  mimdi nare  ac iv eba a.xanTaZem, 
T .gzi riS vil ma da g.laz ri evma (1997) aer oz ol ebis  sim-
kvri vis  si WarbiT  axsnes, rac  maTi ve az riT  ganpi ro be-
bulia  adveqci ur -di namikuri  faq to re biT  da muso nuri  
cir kula ci iT . aer oz ol ur  nakads  gaaCnia  uf ro  di di  
in er cia , vid re  saTburis  air ebis  nakads , amit om muso nu-
ri  cir kula ci is  Sedegad iq mneba aer oz ol ebis  si Warbe, 
rac  dasavleT  ami er kavkasi aSi  ac iv ebis  Zi ri Tadi  mize-
zia . 

ra  Tqma unda zemod wamoyenebuli  or i ve hi poTeza  sa-
yurad Reboa, Tumca  Savi  zRva da cir kula cia , Tanabrad  
unda moqmedebdes  mTel  dasavleT  ami er kavkasi aze . mag-
ram dasavleT  saqar Tvelo Si  kli matis  cvli le bis  Zal -
ze  rTu li  su ra Ti  aRin iS neboda - miux edavad imi sa, rom  
ac iv eba do mini reb da, cal keul  kereb Si  daT boba mimdi -
nare ob da. anal og i uri  su ra Tia  aRmosavleT  saqar Tve-
lo Si , daT bobis  saer To  fon ze  tempera tu ris  cvli le -
bis  uar yo fi Ti  siCqare ebi  aRin iS na mTel  rig  punqteb Si  
Ł abasTu manSi , axal qal aqSi , axal ci xeSi , gor Si , guda-
ur Si , da sxva. kli matis  cvli le bis  wamoyenebul  meqa-
niz mebs uar yofs  agreT ve azer baij anSi  Cata re buli  ga-
mokvle vebi  (ʉʘʬʘʨʦʚ ʉ.ɻ., 2000). ac iv ebis  mZlav ri  kera  
aRin iS neba len qora nis  ol qSi , sadac  arc  Savi  zRvis  
gavle naa da arc  im ti pis  cir kula ci aa, rac  kol xeTi -
saTvis  ar is  damaxasi aTebeli . amri gad lo kalu ri  kli -
mate bis  cvli le bis  mTavari  mizezi  adgi lob riv  buneb-
riv -lan dSaf tur  pi ro bebSi  unda veZioT . 

Cveni  gamokvle vebiT  aRmoCnda, rom  lo kalu ri  kli ma-
te bis  moza ik uri  cvli le bis  Zi ri Tadi  mizezi  bunebriv  
lan dSaf tu ri  pi ro bebis  Tavi sebure baSia . humidur  lan -
dSaf teb Si  siT bos  di di  ra od eno ba aor Tqle baze ix ar -
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j eba, mTebSi  ki  Tov lis  dno baze, amit omac  maTi  re aq-
cia  glo balu ri  daT bobis  mimarT gaci le biT  sus tia , 
vid re  ar ahumid uri  lan dSaf te bi sa (ʕʣʠʟʙʘʨʘʰʚʠʣʠ ʕ.ʐ., 
ʕʣʠʟʙʘʨʘʰʚʠʣʠ ʄ. ʕ., 2002). 

2001 wels  n.begaliS vi lis  da e.el iz baraS vi lis    re -
daqci iT  gamoqveynda saqar Tvelos  mecni er ebaTa akademi -
is  hid ro mete or ol og i is  in sti tu tis  mecni er  TanamSro -
mel Ta ko leq ti uri  monogra fia  ñTbi li sis  kli matis  
mraval wli uri  cvli le ba da cik lu ri  rye vado baò. mas-
Si , Tbi li sis  hid ro mete or ol og i uri  ob ser vato ri is  150 
wli ani  dakvir vebaTa monacemebis  safuZ vel ze(1844-1995 
ww), Cata re bulia  kli matis  mraval wli uri  cvli le bis  
da cik lu ri  rye vado bis  mraval mxri vi  gamokvl eva. tem-
pera tu ris  mraval wli an svla Si  gamovlin da sxvadas xva 
xangrZli vobis  da in ten si vo bis  daT bobis  da ac iv ebis  
tal Rebi . saSualo  wli uri  tempera tu ris  svla Si  1850-
1863 wleb Si  aRin iS na ac iv eba, ro melic  1864-1875 wl ebSi  
Seic valaa  daT bobiT . 1876-1886 wleb Si   aRin iS na ac iv eb-
is  axali  tal Ra. 1887-1908 wleb Si  Tbi lis Si  haer is  sa-
Sualo  wli uri  tempera tu ra  meryeob da umniS vnelod , 
xo lo  1909-1963 wleb Si  gamoik veTa misi  zrdis  ten den-
cia , ro melic  1964-1973 wleb Si  kle biT  Seic vala . dawye-
buli  1974 wli dan haer is  tempera tu ra  izr deba. tempera -
tu ris  cvli le bis  xasi aTi  da in ten si voba mniSvnelov -
nad damoki debulia  weli wadis  sezon ze, yvela ze  
mgrZnobi are  aRmoCnda zamTari . tempera tu ris  cvli le -
bis  aseTi  xasi aTi  ganpi ro bebulia  umTavre sad  bunebri -
vi  faq to re biT , maT Soris  mzis  aqti vo biT  da at mosfe -
ros  cir kula ci uri  pro cesebiT . dad gin da, rom  mzis  
maqsi malu ri  aqti vobis  epoqebSi  tempera tu ris  saSualo  
do ne maRalia , vid re  mzis  mini malu ri  aqti vobis  epoqeb-
Si . dad gin da agreT ve tempera tu ris  cvli le bis  ten den-
ci ebi  at mosfe ros  cir kula ci is  for mebis  gansxvavebul  
epoqal ur  peri od ebSi . dasavle Tis  cir kula ci is  gaaqti -
ur ebis  fa zas (1890-1930 ww) saSualo  wli uri  tempera tu -
ris  dabali , xo lo  Sesus te bis  fa zas (1950-1990 ww)-tempe-
ra tu ris  maRali  do ne Seesabameba. Sebru nebuli  su ra Ti  
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aRin iS na aRmosavle Tis  cir kula ci is  gaaqti ur ebis  pi -
ro bebSi . meri di anuli  cir kula cia  tempera tu ris  mniS-
vnelo van cvli le bebs ar  ganapi ro bebs. amave monogra -
fi aSi  kli matis  cal keuli  el emente bis  svla Si  Sefa se-
buli  iyo   ur bani zaci is  ef eqti . Tbi li sis  tempera tu -
rul  re JimSi  ur bani zaci is  ef eqti  gansakuT re biT  mniS-
vnelo vania  zaf xul Si , Semodgo mis dasawyis sa da zam-
Tris  pir vel  naxevar Si . zaf xul Si  ur bani zaci is  ef eqti  
ud id esia  da t empera tu ris  saSualo  Tvi ur  si di deSi  
Seadgens 1-1,30-s, rac  gamowveul ia  nagebobaTa damate bi -
Ti  gamosxi vebiT  da qaris  siCqaris  Semci re biT , ris  Se-
degadac  qala qis  zedapi ri dan siT bos  gamosxi veba Sem-
ci re bulia . z amTar Si  ur bani zaci is  ef eqti  10-mde aR-
wevs. am dros  qala qis  siT bur  ra Jimze gansakuT re bul  
gavle nas axdens saTbobis  wvis  Sedegad gamoyo fi li  
siT bo . ur bani zaci is  ef eqti  mini malu ria  gazaf xul ze  
da 0,2-0,40-s Seadgens, rac  weli wadis  am dro is aTvis  da-
maxasi aTebeli  ra di ac i uli  da cir kula ci uri  pro cese-
biT  aix sneba.  

Sefa sebuli  iyo  at mosfe ros  ten Semcvelo bis , ker -
Zod  wylis  or Tqlis  da Sefar debi Ti  si noti vis  sauk-
unovani  cvli le bebi  da maTi  gavle na wyal brun vaze  
(ɹʝʛʘʣʠʰʚʠʣʠ ʅ.ɸ., ʊʘʚʘʨʪʠʣʘʜʟʝ ʂ.ɸ., ɺʘʯʥʘʜʟʝ ɼ.ɸ. , 2007).  

saqar Tvelos  kli matis  cvli le bis  Tanamedro ve 
mdgomare o ba war modgeni lia  ko leq ti ur  monogra fi aSi  
ñsaqar Tvelos  kli matis  cvlil ;eba glo balu ri  daT bo -
bis  pi ro bebSi : (el iz baraS vi li  e., ta tiS vi li  m., el iz -
baraS vi li  m., mesxia  r ., el iz baraS vi li  S.,2013). Seqmni-
lia  25 km-ia ni  bi jis  badu ri  monacemTa unik al uri  ba-
za  da Sedgeni lia  tempera tu ris  da nale qebis  cvli le -
bis  geo in for mac i uli  ru kebi . badu ri  monacemebiT  Seq-
mnili   ru kebi  azus tebs  tempera tu ris  cvli le bis  xa-
si aTs  saqar Tvelis  te ri to ri aze . badu ri  monacemebis  
Tanaxmad zo mieri  daT bobis  zo na, sadac  tempera tu ris  
zrdis  dekadu ri  siCqare  0.060-0.100 Seadgens, aRmosav-
leT  saqar Tvelo Si  gafar To ebul ia . aseTi ve siCqariT  
tempera tu ris  zrda  gamovle ni lia  ar si anis  qedze , rac  
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ar  aRin iS nebo da sad gure bis  monacemebiT  Seqmnil  sxva 
ru kebze. lo kali zebulia  ac iv ebis  ar eali  af xazeTis  
te ri to ri aze , so xu mis maxlob lad . mesxeTis  qedis  aR-
mosavle Ti  nawi lis  Crdi lo eT fer dob ze  gamovle ni -
lia  Zli eri , xo lo  ior is  zeganis  ukid ur es aRmosav-
leT  nawil Si - zo mieri  ac i eba. mniSvnelov nad Secvli -
lia  nale qebis  wli uri  ja mebis  cvli le bis  su ra Ti  aW-
ar is  mTian ra i onebSi . aq badu ri  monacemebis  Tanaxmad 
aRin iS neba nale qebis  zrda  3-5% siCqariT , maSin , ro de-
sac  sad gure bis  monacemebiT  agebul  ru kebze nale qebis  
zrdis  siCqare  ar  aRemat eba 1-3%-s. Si da qar TlSi  
gazr di lia  ar eali , sadac  nale qebis  cvli le ba ar  aR-
in iS neba, xo lo  nale qebis  5%-ze meti  si di diT  kle bis  
ar eali  qvemo qar TlSi  lo kali zebulia . 

mimd i nare  saukunis  dasawyis Si  saqar Tvelos  mraval -
fe ro vani  bunebri vi  lan dSaf te bis  kli matu ri  Tavi sebu-
re bebis  kvle vis  Sedegad safuZ veli  Caeyara  kli mato l -
o gi is  axal  mimarTu le bas Ł lan dSaf te bis  kli mato lo -
gi as, ro melic  ik vlevs  bunebri vi  lan dSaf te bis  for mi-
re bis  pi ro bebs, kli matur  re Jims, fun qci on ir ebis  kli -
matur  kanonzo mier ebebs, re sur sul  poten ci als , lan -
dSaf te bis  re aqci as glo balu ri  daT bobis  mimarT da 
maT tran sfor maci as. am mimarTu le bis  gamokvle vebi  Se-
jamda monogra fi aSi  Ł ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʢʣʠʤʘʪʦʣʦʛʠʠ 
ʣʘʥʜʰʘʬʪʦʚ (ʕʣʠʟʙʘʨʘʰʚʠʣʠ ʕ.ʐ.,ʕʣʠʟʙʘʨʘʰʚʠʣʠ ʄ. ʕ., 2006). 

saqar Tvelo saTvis  damaxasi aTebel ia  saSi Si  da sti qi -
uri  mete or ol og i ur i  movle nebi , rom le bic  qveyanas 
mniSvnelo van mate ri al ur  za rals  ayenebs, xo lo  zog -
jer  adami anTa msxverplsac  iw vevs. saqar Tvelo Si  1883 
wlis  Semdeg  (ʆʧʘʩʥʳʝ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʥʘ 
ʂʘʚʢʘʟʝ.,1983) sti qi uri  mete or ol og i uri  movle nebis  
kvle vebi , bunebri vi  katas tro fe bis  kvle vebis  sagran to  
pro eqtis  far gleb Si  Catar da, da Sedegebi  mraval ric -
xo van sta ti ebSi  gamoqveynda , xo lo  Semdeg moxda misi  
monogra fi uli  ganzo gado eba (ʕʣʠʟʙʘʨʘʰʚʠʣʠ ʕ.ʐ., ʕʣʠʟ-

ʙʘʨʘʰʚʠʣʠ ʄ.ʕ.,2012). monogra fi aSi  Seja mebulia  kvle vebi  
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dis komfor tu li  tempera tu re bis , wayin vebis , gval vis , 
ux vi  nale qebis , el Weqis , set yvis , nis lis  da Semoyi nu-
lo bis  Sesaxeb, Sedgeni lia  am movl enebis  in ten si vobis  
geo in for maci uli  ru kebi . 

saqar Tvelos  kli mato lo gi uri  gamokvle vebis  ganvi -
Tare baSi  mniSvnelo vani  movle na iyo  saqar Tvelos  kli -
matu ri  da agrok li matu ri  at la sis  (2011) gamoqveyneba. 
at la si  Sesrul da saqar Tvelos  teq ni kuri  univ er si te -
tis  hid ro mete or ol og i is  in sti tu tis  kli mato lo gi is  
da agro mete or ol og i is  ganyo fi le baSi . is  war moadgens 
qar Tveli  kli mato lo gebis  da agro mete or ol og ebis  
mraval wli uri  kvle vebis  Seja mebis  Sedegs . at las Si  
war mod geni lia  112 Tematu ri  ru ka saqar Tvelos  kli ma-
tis , kli matu ri  da agrok li matu ri  re sur sebis  Sesaxeb.  

saqar Tvelos  re gi onal uri  marTvis  pi ro bebSi  auc -
il ebel ia , rom  Ti To eul  re gi ons  gaaCndes  Tanamedro ve 
mecni er ul  do neze Sefa sebuli  kli matis  da kli matu ri  
re sur sebis  sru li  kadas tri . amasTan dakavSi re biT  
mniSvnelo vani  kli mato lo gi uri  gamokvle vebi  mimdi na-
re obs  hid ro mete or ol og i is  in sti tu tis  amave ganyo fi -
le baSi . mxedvelo baSia  saqar Tvelos  adminis tra ci uli  
re gi onebis  kli matis  da kli matu ri  re sur sebis  kvle va. 
Ddawyebuli  2000 wli dan Sesru le bulia  ra modeni me re -
gi onis  kli matu ri  gamokvle va da gamocemulia  seri iT  
ñsaqar Tvelos  havaò (saqar Tvelos  hava. to mi. 1, aWara , 
2003; saqar Tvelos  hava. to mi. 2, af xazeTi , 2006; saqar -
Tvelos  hava. to mi. 3, samegre lo -zemo svaneTi , 2010; sa-
qar Tvelos  hava. to mi. 4, guria , 2011; saqar Tvelos  hava. 
to mi. 5, Si da qar Tli , 2016). Ti To eul  maTganSi  ganxi -
lu lia  re gi on is    kli matis  for mire bis  Zi ri Tadi  faq -
to re bi , kli matis  el emente bis  te ri to ri uli  ganawi le -
bis  kanonz o mier ebani , kli matu ri  da agrok li matu ri  
re sur sebi , kompleq su ri  kli matu ri  maxasi aTeble bi  da 
amin dis  saSi Si  movle nebi .  

saqar Tvelos  kli matis  Sesaxeb Zali an mraval ric xo -
vani  li te ra tu ra  ar sebobs  da aq maTi  CamoTvla  SeuZ-
le belia . Cven Zi ri Tadi  yurad Reba gavamaxvi leT  monog-
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ra fi uli  xasi aTis  naSro mebze, rom le bic  aj ameben ama 
Tu  im mimarTu le bis  kvle vis  Sedegebs da srul yo fil  
war modgenas qmnian saqar Tvelo Si  kli mato l o gi is  gan-
vi Tare bis  Sesaxeb. aqve auc il eblad  migvaCnia  aRvniS -
noT , rom  saqar Tvelos  kli mato lo gi uri  gamokvle vebis  
ganvi Tare baSi  gansakuT re buli  damsaxu re ba miuZRvis  
i .qur di ans, m.kor Zaxi as, i .cuc qi ri Zes, g. s ulaq veli Ze da 
g.Wira qaZes, avto ri  mokr Zale biT  da maTdami madli er eb-
is  grZno biT  aRniS navs, rom  Tavs Tvlis  am gamoCeni li  
kli mato lo gebis  moswavled .  

mravali  wlis  manZil ze  saqar Tvelos  kli mato lo gi -
is  prob le mebze  war mate biT  muSaobdnen da muSaob en ag-
reT ve a.bala buevi , S.gavaSeli , s.gunia , k.go giS vi li , 
n.gvasalia , l .papi naSvi li , e.su xiS vi li , r .kor Zaxia , n.as-
la ni kaSvi li , m.xvi Cia, S.ja vaxiS vi li , r .samukaSvi li , 
j .vaCnaZe, l .qar TveliS vi li , k.Tavar Tqi la Ze, d .mumla Ze, 
m.el iz baraS vi li  da sxv. 
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Tavi 1. havis warmomq mneli ZiriTadi faqtorebi  

 

1.1. saqar Tvelos  fi zi kur -geog ra fi uli  pi ro bebi  
saqar Tvelos  havis  Camoyali bebis  umniS vnel o vanes 

faq tors  misi  geog ra fi uli  mdebare o ba da fi zi kur -ge-
og ra fi uli  pi ro bebi  war moadgens. saqar Tvelo  mdebare -
obs  aRmosavleT  evro pas, wi na az i as, Sav zRvasa da kas-
pi is  zRvis pi ra  mxares  Soris , zo mieri  da subtro pi ku-
li  havis  sar tye le bis  saz Rvar ze . saqar Tvelos  te ri to -
ria  is to ri uli  dro is  ganmavlo baSi  mniSvnelov nad ic -
vle boda da XI -XII  saukuneebSi  daviT  aRmaSenebli sa da 
Tamar mefis  xanaSi  Seiq mna qar Tvel Ta er Ti ani  saxel -
mwifo -saqar Tvelo , rom lis  far To bic  or jer  aRemat eb-
o da saqar Tvelos  dRevandel  far Tobs ,  ro melic  69700 
kv. km-s Seadgens. 

geot eqto ni kuri  Tval saz ri siT  saqar Tvelo  al pur -
himala uri  danaoWebis  vrcel  sar tyel Si  centra lu ri  
mdebare o ba ukavia . is  iw yeba at lan tis  ok eanis  sanapi -
ro dan da moic avs xmel TaSua da Savi  zRvebis  mimdeba-
re  mTian nawi lebs , wi na az i asa da himala is  mTianeTs.  

ekonomik ur -geog ra fi uli  Tval saz ri siT , saqar Tve-
lo  evro pi sa da az i is  Sesayar ze  mdebare obs  da evro -
pi sa da az i is  damakavSi re bel  xids  war moadgens. saqar -
Tvelos  Crdi lo eTi  saz Rvari  mihyveba kavkasi onis  
kldo van Txems, zRvis  do nedan 3000-4000m si maRle ze , aq 
gadi s saz Rvari  ru seTis  fe dera ci asTan. aRmosavle Tis  
saz Rvari , sadac  saqar Tvelo  esazRvre ba azer baij ans, 
eSveba kavkasi onis  mTavari  qedis  samxreT  kal Taze  da 
gasdevs al aznis  qvemo di nebas. saqar Tvelos  aRmosav-
le Tis  saz Rvri dan 200-300 km manZil ze  mdebare obs  kas-
pi is  zRva. samxre Ti  saz Rvaric  mTiania  da Zi ri Tadad  
ganla gebulia  zRvis  do nedan 2000-2500 m si maRle ze . aq 
saqar Tvelos  esazRvre ba somxeTi  da Tur qeTi , xo lo  
samxreT -aRmosavl eTiT  Ł azer baij ani . dasavle Ti dan 
saqar Tvelos  te ri to ri as daaxlo ebiT  300 km manZil ze 
Savi  zRva akravs . 
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saqar Tvelos  te ri to ri is  re li efi  metad  danawevre -
bulia . cal keuli  mwvervale bis  si maRle  aRemat eba 5000 
m, aseTebia  Sxara (5200 m), jan Ra(5058 m) da myinvar wve-
ri (5047 m). dablo bebi  ki  mdebare obs  zRvis  do neze. te -
ri to ri is  re li ef is  ver ti kalur  ganvi Tare baSi  igr -
Znoba gansxvavebebi , rac  kar gad Cans qvemod moyvani li  
cxri li dan. 
 

cxri li  1.1.1. saqar Tvelos  te ri to ri is  danawevre ba si -
maRlis  mixed viT  

si maRle  zRvis  do nedan, m te ri to ri is  far To bi , % 
0-200 11,4 

200-500 13,0 
500-1000 21,7 
1000-1500 18,2 
1500-2000 16,3 
2000-2500 9,8 
2500-3000 7,5 

3000 ze  meti  2,1 
 

ro gorc  cxri li dan Cans saqar Tvelos  te ri to ri is  
ud id esi  nawi li  mTebs ukavia , zRvis  do nedan 500 m-ze 
maRla  moTavsebulia  te ri to ri is  TiT qmis 75%. Aaqedan 
TiT qmis 35% saSualo  mTis  zo naa (1000-2000 m). dablo -
bebi  te r i to ri is  mxolod  25%-s Seadgens. 

saqar Tvelos  te ri to ri is  re li ef is  mraval fe rov -
neba kar gad Cans saqar Tvelos  fi zi kuri  ru ki dan, ro -
melic  gamosaxu lia  nax. 1.1.1-ze . ru kaze  moCans, rom  sa-
qar Tvelo Si  ar is , ro gorc  dablo bebi , is eve maRlo be-
bi , zegnebi  da mTebi  umaRle si  mwvervale biT . 

saqar Tvelos  te ri to ria  re li ef is  mxriv  SeiZ le ba 
daiy os  mkveTrad  gansxvavebul  sam mxared : kavkasi onis  
mTiani  mxare , saqar Tvelos  samxre Ti  mTianeTi  da maT 
Soris  moTavsebuli  saqar Tvelos  bari . 

te ri to ri is  Crdi lo eT nawil Si  Crdi lo -dasavle Ti -
dan samxreT -aRmosavle Tis  mimarTu le biT  gadaWimulia  
mTavari  kavkasi onis  qedi , ro melic  war moadgens Crdi -
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lo eT kavkasi i sa da ami er kavkasi is  mdinare Ta Zi ri Tad  
wyal gamyofs . mis samxreT  fer dob ze gamoiy o fa  dasav-
le Ti , centra lu ri  (Sua) da aRmosavle Ti  nawi le bi . 
dasavleT Si  mTavari  qedis  gamyo li  qedebia  gagris , 
bzi fis , Cxal Tis , ko do ris , svaneTis , egri sis , leC xu mis 
da ra Wis. Qqedebs Soris  moTavsebulia  fso us , bzi fis , 
ko do ris , enguris , cxe nis wylis , ri onis  xeob ebi , ro -
mel Tac  gamyo li  mimarTu le ba aqvs. 
 

 
 

nax. 1.1.1. saqar Tvelos  fi zi kuri  ru ka. 
 

centra lu ri  kavkasi onis  Semadgenlo baSi  qedebs um-
Tavre sad  meri di anuli  mimarTu le ba aqvs. aseTebia  gu-
di sis , xaru lis , lo misis , gudamayris , qar Tlis  da ka-
xeTis  qedebi . maT Soris  moqceul ia  li axvis , meju dis , 
qsnis , ar agvis , fS avis  da xevsu re Tis  ar agvis  xeob ebi . 

aRmosavleT  kavkasi ons  miekuT vneba Tu SeTis  gamyo-
li  qedi , al aznis , ior is , Tu SeTi sa da pi ri qi Ta al az -
nis  xeob ebi . 

te ri to ri is  samxreT  nawil Si , mTavari  kavkasi onis  
qedis  par ale lu rad , gadaWimulia  saqar Tvelos  sam-
xreT  mTianeTi , ro melic  li xis  qedis  saSual ebiT  uk-
avSir deba kavkasi onis  mTavar  qeds. saqar Tvelos  sam-
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xre Ti  mTianeTi  Seic avs mesxeTi sa da Tri al eTis  qe-
debs , axal ci xis  qvabuls , ja vaxeTi sa da er uSeTis  
vul kanur  mTianeTebs. 

kavkasi onsa da saqar Tvelos  samxreT  mTianeTs So-
ris  moTavsebulia  mTaTaSori si  bari , sadac  gamoiy o fa  
kol xeTis  bari , imer eTis  maRlo bi , Si da qar Tlis  ba-
ri , qvemo qar Tlis  bari  da kaxeTis  bari . 

kol xeTis  bari , rom lis  far To bic  13000 kv.km-ia , ga-
daWimulia  dasavle Ti dan, Savi  zRvi dan, aRmosavle Ti -
saken. mas samkuT xedis  for ma aqvs, rom lis  fu Zec Savi  
zRvis kenaa mimarTu li . baris  bunebriv  saz Rvrebs  war -
moadgens: Crdi lo eTiT  Ł bzi fis  qedis  samxre Ti  fer -
do bebi , xo lo  samxre TiT  Ł mesxeTis  qedis  Crdi lo eT-
is  fer do bebi . baris  dax ri lo ba Crdi lo -aRmosavle Ti -
dan samxreT -dasavle Ti saken ganapi ro bebs mdinare ebis  
ko do ris , oqumis , suf sis , ri on is  da a.S. Zi ri Tad  mi-
marTu le bebs. 

kol xeTis  baris  aRmosavle TiT  aRmarTu lia  imer eT-
is  maRlo bi . mas aRmosavle Ti dan Si da qar Tlis  bari  
esazRvre ba. maRlo bis  umaRle si  nawi lia  li xis  qedi . 
imer eTis  maRlobs  aRmosavle Ti dan esazRvre ba Si da 
qar Tlis  bari , rom lis  Zir zec  mdebare obs  Si da qar -
Tlis  vake. vakis  Sua nawi li  750 metr zea zRvis  do ne-
dan. Si da qar Tlis  bari  ik veTeba mdinare ebiT  li axvi , 
meju da, Tor Tl e da sxv. 

Si da qar Tlis  baris  samxreT -aRmosavle TiT  mdebare -
obs  qvemo qar Tlis  bari . aq gamoiy o fa  Tbi li sis  qvabu-
li , qvemo qar Tlis  vake da mTiswi neTi . qvemo qar Tlis  
baris  aRmosavle TiT  te ri to ria  ukavia  kaxeTis  bars , 
ro melic  moic avs kaxeTis  anu al aznis  vakes, gomboris  
qeds da iv ris  zegans. 

saqar Tvelo Si  bevri  mdinarea . is i ni  gansxvavdebi an 
sazr do ob iT  da re Ji miT. Savi  zRvis  auz is  mdinare Ta 
qseli  (ri o ni , enguri , ko do ri , aWar is wyali , bzi fi , 
cxe nis wyali  da a.S.) uf ro  xSi ria , vid re  kaspi is  zRvis  
mdinare Ta qseli  (mtkvari , xra mi, al azani , io ri , ar agvi  
da a.S.), rac  gamowveul ia  dasavleT  saqar Tvelo Si  at -
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mosfe ru li  nale qebis  si ux vis  gamo. amave dro s dasav-
leT  saqar Tvelos  mdinare ebi  xasi aTdebi an zaf xu lis  
wyal di do biT , rad ganac is i ni  sazr do ob en kavkasi onis  
maRali  mTis  zo nis  mara di uli  Tov li sa da myinvare bis  
dno bi sagan miRebuli  wyle biT . aRmosavleT  saqar Tve-
los  mdinare ebis aTvis  wyal di do ba damaxasi aTebel ia  
gazaf xul ze , ro desac  xSi ria  Tavsxma wvimebi  da 
mTavrdeba Tov lis  dno ba mTebSi . 

saqar Tvelos  mdinare ebs Soris  ugr Zesia  mtkvari , 
rom lis  saer To  sigr Ze 1500 km-s aRemat eba, xo lo  sa-
qar Tvelos  saz Rvreb Si  yvela ze  grZe lia  al azani  (390 
km). ud id esi  auz is  far To bi  gaaCnia  mdinare  mtkvars  
(188 aTasi  kv.km). 

saqar Tvelo So 860-mde tbaa , ro mel Ta saer To  far -
To bic  170 kv. km-s aRemat eba. is i ni  gansxvavdebi an  war -
moSobis , si di dis , re Ji mis da sxva Tvi sebebis  mixed viT . 
ja vaxeTis  zeganze mdebare obs  saqar Tvelos  ud id esi  
tbe bi  Ł fa ra vani  da ta bawyuri ; kol xeTis  dablob ze  Ł 
pali asto mi da ja panis  tba ; kavkasi onis  kal Tebze Ł ye-
lis , ri wis , baza le Tis  da sxv.; bakuri anis  mxare Si  Ł 
kaxi sis , weros , dabaZveli sa da sxva tbe bi . 

re li ef is  Zli eri  danawevre ba da sxva bunebri vi  
komponente bis  mraval fe rov neba ganapi ro bebs ni adageb-
is  did  mraval fe rov nebas. Ggamoiy o fa  3 ni adaguri  ol -
qi : dasavle Tis , aRmosavle Tis  da samxre Tis . Ti To eul  
maTganSi  ni adagwar momqmneli  pi ro bebi sa da pro cese-
bis  mixed viT  gamoiy o fa  zo nebi  da qvezo nebi , xo lo  am 
ukanasknel Ta far gleb Si - ra i onebi  da qvera i onebi . sa-
qar Tvelo Si  48 ni adaguri  ra i o ni  da 169 qvera i onia .  

ni adagebis  geog ra fi ul  ganawi le baSi  aRin iS neba 
ver ti kalu ri  zo nal uroba . is  sxvadas xvagvarad  ar is  
gamoxatu li  dasavleT , aRmosavleT  da samxreT  saqar -
Tvelo Si . ni adagebis  Zi ri Tadi  ti pebia  te ni ani  subtro -
pi kuli , mSrali  subtro pi kuli , mTa-tyis , mTa-mdelos , 
mTis  Savmiwebi , maRali  mTis , al uvi uri  da sxv. 

mdid ari  da mraval fe ro vania  saqar Tvelos  mcenare -
ul obac . is  daaxlo ebiT  13300 saxeob as iT vlis , maT 
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Soris  4225 Teslo vani  mcenarea , 75-gvimri seburi , 600-
xavsebi , 600-mRier ebi , 500-so ko vanebi , 2000-wyal mcenare e-
bi . bevria  re liq tu ri  da endemuri  mcenare ul o ba. ende-
muri  mcenare ebid an cno bi lia  biWvin Ti sa da  el daris  
fiW vi , samegre los  ar yi , qar Tu li  nuSi  da sxv. re liq -
tu ri  mcenare ebi  far To daa gavrcelebuli kolxeTSi, 
magaliTad pontos muxa,  Sqeri, wyavi da sxv. tyeebs 
ukavia teritoriis mesamedi nawili, qveda sartyeli 
war modgeni lia  far To foT lo vani  ji SebiT , zeda sar -
tye li  Ł wiwvovani  tye ebiT , maRal mTian ra i onebSi  War-
bobs  fiW vnari , xo lo  1800-2000 m maRla  Ł al puri  mde-
lo ebi . bari  dakavebulia  Waob i ani  adgi le bis  mcenare u-
li  ti pebiT , naxevra du dabnoebiT , far Tod  ar is  ganvi -
Tare buli  kul tu ru li  mcenare ul o ba. 

saqar Tvelos  te ri to ri aze  gamovle ni lia  150-mde da-
saxele bis  lan dSaf ti , is i ni  iy o fa  or  jgu fad  Ł baris  
da mTis  kla sebis  lan dSaf te bad. 

 
1.2.havis  ra di ac i uli  faq to re bi  

dedamiwis  zedapir ze  da at mosfe ro Si  mimdi nare  yve-
la  bunebri vi  pro cesis  ener gi is  Zi ri Tadi  wyaro  mzis  
gamosxi vebaa. dedamiwamde aRwevs mzis  sxi vuri  ener gi -
is  mxolod  meor mili ar dedi  nawi li . miux edavad ami sa, 
masTan Sedare biT  yvela  sxva bunebri vi  wyaros  sim-
Zlav re , maT Soris  var skvlav Ta gamosxi veba, kos mosu -
ri  sxi vebi , mTvaris  gamosxi veba da sxv., umniS vneloa . 

saqar Tvelos  zo gadi  astro -  da fi zi kur -geog ra fi -
uli  pi ro bebi , rTu li  re li efi  da at mosfe ros  maRali  
gamWvir valo ba, xels  uwyobs  mzis  sxi vuri  ener gi is  di -
di  ra od enob iT  mosvl as. mzis  naTebis  saSualo  wli u-
ri  xangrZli vo ba, aWar is  da kavkasi onis  mniSvnelo vani  
nawi lis  gamokle biT , yvel gan aRemat eba 2000 sT -s, aW-
ar aSi  da kavkasi onis  cal keul  ra i onebSi  ki  kle bu-
lobs  1800-1900 sT -mde(nax.1.2.1). mzis  naTebis  xangrZli -
vobis  maRali  maCveneble bi  damaxasi aTebel ia  qvemo qar -
Tlis , al aznis  vakis , Si ra qis  vakis , samxreT -saqar Tve-
los  mTianeTis  da Savi  zRvis  sanapi ro saTvis  (fo Ti -
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so xu mis monakveTi ) ( 2300-2500sT). mzis  naTebis  xan-
grZli vo bis  wli ur  svla Si , cxa dia , maqsi mumi zaf xu -
lis  TveebSi  aRin iS neba da 216 sT -dan (anaseuli ) 348 
sT -mde (gar dabani ) far gleb Si  meryeobs . 

 
 

Nnax. 1.2.1. mzis  naTebis  xangrZli voba. sT . (e.el iz baraS -
vi li , saqar Tvelos  kli matu ri  da agrok li matu ri  at -

la si , 2011) 
 

dedamiwaze  mosu li  mzis  pir dapi ri  ra di ac i is  wli u-
ri  mniSvnelo ba 115-140 kkal /kv.sm Seadgens. misi  si di de 
damoki debulia , ro gorc  adgi lis  si maRle ze  da weli -
wadis  dro ze , ise  haer is  te ni anob aze, Rrub li anob aze, 
at mosfe ros  si suf Tavesa da gamWvir valo baze . wlis  
ganmavlo baSi  mzis  naTebis  xangrZli vobis  cvale bado -
bis  gamo ic vle ba pir dapi ri  ra di ac i is  in ten si vobis  
da dReRamuri  svlis  xasi aTi . amasTanave, pir dapi ri  ra -
di ac i is  svla  hori zon ta lur  da ver ti kalur  zedapi -
reb ze , dacemis gansxvavebuli  kuT xeebis  gamo, gansxva-
vebulia . es gansxvaveba Senar Cunebulia  mTeli  wlis  
ganmavlo baSi  (cxri li  1.2.1.).  

at mosfe ro Si  mzis  pir dapi ri  ra di ac i is  gabnevis  gamo, 
ra di ac i is  nawi li  dedamiwamde aRwevs gabneuli  ra di ac i -
is  saxiT . gabneuli  ra di ac i is  xvedri Ti  wi li  mzis  ra di -
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ac i is  saer To  nakadSi  wli uri  ja mebi saTvis  uRrub lo  
cis  pi ro bebSi  Seadgens 15-20%-s, xo lo  mniSvnelo vani  
moRrub lu lo bis  pi ro bebSi - 40-60%-s. uf ro  metic , zam-
Tris  TveebSi  gabneuli  ra di ac ia  aRemat eba pir dapir  ra -
di ac i as. ase magali Tad , i .cuc qi ri Zis  (ʎʫʮʢʠʨʠʜʟʝ,1967) mo-
nacemebiT  Tbi lis Si  gabneuli  ra di ac ia  noember Si  Sead-
gens pir dapi ri  ra di ac i is  109%-s, dekember Si -118%-s, ian -
var Si -126%-s da Teber val Si -115%-s. so xu misaTvis  Sesabami-
sad : dekember Si -124%-s, ian var Si -114%-s da Teber val Si -
104%-s. 

 
 

pir dapi ri  da gabneuli  ra di ac i ebis  saxiT  dedamiwis  
zedapir ze  mosu li  mokle tal Ro vani  ra di ac ia  Seadgens 
mzis  ja mur  ra di ac i as. ja muri  ra di ac ia  agreT ve xasi aT-
deba mkveTrad  gamo xatu li  wli uri  svliT , maqsi mumiT 
zaf xul Si  (15-20kkal /kv.sm. TveSi ) da mini mumiT ZamTar Si  
(3,6-5,6kkal /kv.sm. TveSi ).ja muri  ra di ac i is  wli uri  mniSvne-
lo ba te ri to ri is  ud id es nawil ze  ic vle ba 115-
155kkal /kv.sm. far gleb Si . 

saqar Tvelos  pi ro bebSi  mzis  ja muri  ra di ac i is  cvli -
le ba si maRlis  mixed viT  aRiw er eba wrfi vi  kanoniT ; 

 

                 Q(H)=Q(0)+kH,            (1.2.1.) 
 

sadac  H-si maRlea  zRvis  do nedan metreb Si ,  Q(H)- ja mu-
ri  ra di ac i aa si maRle ze , Q(0)- ja muri  ra di ac i aa eqstra -
poli re buli  zRvis  do neze, k-ko ef ic i entia  (cxri li  1.2.2.). 
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cxri li  1.2.2. sta tis ti kuri  para metre bi  (1.2.2.) for muli -
saTvis  

ra i o ni  Q(0) k 
dasavleT  kavkasi on is  samxreT  fer do bi  

centra lu ri  kavkasi on is  samxreT  fer do bi  
aRmosavleT  kavkasi on is  samxreT  fer do bi  

Tri al eTis  qedi  
ja vaxeTis  mTianeTi  

115 
120 
125 
115 
120 

O0,01 
0,01 
0,005 
0,0125 
0,01 

 

cxril Si  1.2.2 war modgeni li  sta tis ti kuri  para metre -
bis  gamoyenebiT  Cata re buli  marti vi  gaangari Sebebis  sa-
fuZ vel ze  SegviZlia  davaskvnaT, rom  kavkasi onis  maRal -
mTian zo naSi , zRvis  do nedan 4-5km si maRle ze  wli uri  ja -
muri  ra di ac ia  aRemat eba 160-170kkal /kv.sm-s,saqar Tvelos  
samxreT  mTianeTSi  ja muri  ra di ac ia  ar  aRemat eba 140-
160kkal /kv.sm-s, aRmosavleT  saqar Tvelos  bar Si  Seadgens 
120-130kkal /kv.sm-s, xo lo  kol xeTis  bar Si  ar  aRemat eba 
120kkal /kv.sm-s. 

dedamiwis  zedapir ze  mosu li  ja muri  ra di ac i is  nawi -
li  air ekle ba. ar ekvli li  ra di ac i is  Sefar deba dacemul  

ra di ac i asTan (al bedo ) damoki debulia  mzis  sxi vebis  da-
cemis kuT xeze , zedapi ris  Tvi sebebze, mis fer ze , danawev-
re baze, mcenare ul  safar ze  da mraval  sxva faq tor ze . 
i .cuc qi ri Zis  (1967) gamokvle vebiT  Tbi lis Si  saSualo  wli -
uri  al bedo  ni adagis  moSiS vle buli  zedapi ri saTvis  Sead-
gens 16%-s, bunebri vi  safa ri saTvis -21%-s, Tov li saTvis -40-
95%-s, xo lo  wyli saTvis -7-12%-s. n.gvasali as (1986) Tanax-
mad foT lo vani  tye ebis aTvis  al bedo  Seadgens 15-20%-s, 
wiwvovanTaT vis -10-15%-s, kol xeTis  daWaob ebuli  ni adageb-
is aTvis -16-35%-s. al bedos  wli uri  svla  Cveul ebriv  sus -
tad  ar is  gamoxatu li . 

STanTqmuli  ra di ac i is  sivr cob riv  ganawi le baSi  sa-
qar Tvelos  te ri to ri aze  gamoiy o fa  ra modeni me ver ti ka-
lu ri  zo na. mTiani  zo na zRvis  do nedan 1000m-ze  maRla  xa-
si aTdeba STanTqmuli  ra di ac i is  mkveTrad  gamoxatu li  
wli uri  svliT , maqsi mumiT zaf xul Si  (13 kkal /kv.sm TveSi ) 
da mini mumiT dekember Si  (1-3kkal /kv.sm  TveSi ). zRvis  do ne-
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dan 1000m-ze dabla  ganla gebul  ra i onebSi  STanTqmuli  
ra di ac i is  wli uri  svla  gaTanabre bulia . STanTqmuli  ra -
di ac i is  Tvi uri  ja mebi  aq Seadgens 89-93kkal /kv.sm, xo lo  
kol xeTis  bar Si  ra di ac i is  si di de izr deba 95kkal /kv.sm-
mde TveSi . 

pir dapi ri  da gabneuli  ra di ac i ebis  gar da at mosfe ros  
kveTs er TmaneTis  sapi pis pi roT  mimir Tu li  dedamiwis  ze-
dapi ris  da at mosfe ros  mier  gamosxi vebuli  grZel tal -
Ro vani  ra di ac i is  nakadebi . sxvao ba maT Soris  war moad-
gens ef eqtur  gamosxi vebas. 

i .cuc qi ri Zis  Tanaxmad saqar Tvelos  te ri to ri is aTvis  
ef eqtu ri  gamosxi veba wlis  ganmavlo baSi  Seadgens 33-
49kkal /kv.sm-s. n.gvasali as monacemebiT  kol xeTis  bar Si  
ef eqtu ri  gamosxi veba Seadgens 32-38kkal /kv.sm-s weli wad-
Si , rac  ganpi ro bebulia  momate buli  Rrub li anob iT  da 
maRali  te ni anob iT . !500-2500m zo naSi  ef eqtu ri  gamosxi ve-
ba izr deba da Seadgens 40-44kkal /kv.sm-s. ef eqtu ri  gamos-
xi vebis  wli ur  svla Si  mini mumi myardeba ian var -dekember -
Si  da Seadgens 2.1kkal /kv.sm.-dan (anaseuli , abasTu mani ) 
3.2kkal /kv.sm-mde (yazbegi  maRal mTiani ). maqsi mumis dad go ma 
mniSvnelov nad ar is  damoki debuli  fi zi kur -geog ra fi ul  
pi ro bebze. ase magali Tad , so xumSi  ef eqtu ri  gamosxi vebis  
maqsi mumi aRin iS neba noember Si  (3,4kkal /kv.sm), Tbi lis Si -
iv lis Si  (5,2 kkal /kv.sm), xo lo  yazbegSi -april Si  
(4,7kkal /kv.sm). 

mzis  sxi vuri  ener gi is  Semosaval -gasavali , ro mel sac  
STanTqavs da gamoasxi vebs dedamiwis  zedapi ri , qmnis ra -
di ac i ul  balanss . ra di ac i uli  balan sis  Semosaval  na-
wils  Seadgens mzis  pir dapi ri  da gabneuli  ra di ac i ebi  da 
agreT ve at mosfe ros  grZel tal Ro vani  gamosxi veba, ro me-
lic  STain Tqmeva dedamiwis  mier . gasaval  nawils  ki  gan-
saz Rvravs  dedamiwis  zedapi ris  sakuTari  siT buri  gamos-
xi veba. aqedan gamomdi nare  ra di ac i uli  balan si  SeiZ le ba 
iy os  ro gorc  dadebi Ti , ise  uar yo fi Ti . es kar gad Cans 
cxri li dan 1.2.3. 
cxri li dan gamomdi nare obs  agreT ve, rom  dasavleT  saqar -
Tvelos  zRvis pi ra  zol Si (so xu mi, anaseuli ) ra di ac i uli  
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balan sis  wli uri  mniSvnelo bani  aRemat eba aRmosavleT  
saqar Tvelo saTvis  damaxasi aTebel  Sesabamis mniSvnelo -
bebs. es SeiZ le ba aix snas ef eqtu ri  gamosxi vebi sa da al -
bedos  mniSvnelo baTa gansxvavebiT  dasavleT  da aRmosav-
leT  saqar Tvelo Si . ra di ac i uli  balan sis  ud id esi  mniS-
vnelo bebi  aRin iS neba swored  kol xeTis  bar Si  (nax.1.2.2; 
1kkal /kv.sm=41.9mj /kv.m). 

 

 
nax.1.2.2. dedamiwis  zedapi ris  ra di ac i uli  balan si . 

kkal /kv.sm weli wadSi  (ʅ.ɺ.ɻʚʘʩʘʣʠʷ, 1986) 
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si maRlis  zrdiT  ra di ac i uli  balan sis  si di de 
mcir deba da daaxlo ebiT  4-4,5km. si maRle ze  ic vlis  ni -
Sans. zRvis  do nedan 1000m si maRle ze  ra di ac i uli  ba-
lan si  aRmosavleT  kavkasi onze  Seadgens 47 kkal /kv.sm-
s, xo lo  dasavleT  kavkasi onsa da mcire  kavkasi onze-50 
kkal /kv.sm-s; 2000m si maRle ze  ra di ac i uli  balan si  kav-
kasi onis  samxreT  fer dob ze  38-39kkal /kv.sm-ia , mcire  
kavkasi onze  ki -46kkal /kv.sm-ia ; 3000m si maRle ze  dasav-
leT  kavkasi onze  Seadgens 23, xo lo  aRmosavleT  kavka-
si onze-28kkal /kv.sm-s; 4000m si maRle ze  Sesabamisad  
gvaqvs 5 da 7 kkal /kv.sm. 

wli ur  svla Si  ra di ac i uli  balan sis  ud id esi  
mniSvnelo bebi  aRin iS neba zaf xul Si . 500-1500m in ter -
val Si  misi  Tvi uri  ja mi Seadgens 8-10, xo lo  3500m si -
maRle ze  da uf ro  maRla - 5-6kkal /kv.sm-s. zamTar Si  400-
500m si maRli dan ra di ac i uli  balan si  uar yo fi Tia . 500-
dan 1000m zo naSi  ra di ac i uli  balan si  Seadgens minus 
0,3-1,2kkal /kv.sm-s., xo lo  1000-1500m zo naSi -minus 1,5-
2,3kkal /kv.sm-s. 

dedamiwis  mier  miRebuli  mzis  sxi vuri  ener gia  
gar daiq mneba siT bur  ener gi ad, ro melic  ix ar je ba aor -
Tqle baze, tur bulen tur  siT boc vla ze  ni adagsa da at -
mosfe ros  Soris , da ni adagSi  siT bos  gadacemaze. sa-
Sual od  wlis  ganmavlo baSi  siT bos  nakadi  ni adagSi  
nulis  to lia . 

aor Tqle baze daxar ju li  siT bos  ra od enob is  maRa-
li  mniSvnelo bebi  aRin iS neba kol xeTis  bar Si  da Sead-
gens 45-50kkal /kv.sm-s. weli wadSi . es ganpi ro bebulia  
ra di ac i uli  balan sis  da at mosfe ru li  nale qebis  ma-
Rali  mniSvnelo bebiT . si maRlis  mixed viT  daxar j uli  
siT bos  ra od eno ba kanonzo mier ad mcir deba (cxri li  
1.2.4).  

gansakuT re buli  kanonzo mier ebiT  xasi aTdeba aor -
Tqle baze daxar ju li  siT bos  ra od enob is  cvli le ba 
centra lur  kavkasi onsa da aRmosavleT  saqar Tvelo Si  
mTli anad. ker Zod , ra di ac i uli  balan si sa da at mosfe -
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ru li  nale qebis  si ux vis  gamo 1300-1500m si maRlis  zo na-
Si  iq mneba aor Tqle bi saTvis  xel sayre li  pi ro bebi . 
cxri li  1.2.4. aor Tqle baze daxar ju li  siT bos  (LE) da 
siT bos  tur bulen tu ri  nakadis  (P) cvli le ba si maRlis  

mixed viT . kkal /kv.sm,(ɻʚʘʩʘʣʠʷ ʅ.ʉ., 1986). 
                 si maRle , m 

500 1000 1500 2000 2500 3000 3500 4000 
dasavleT kavkasi o ni  

41,5 
11,0 

37,2 
12,6 

34,2 
11,0 

30,0 
8,2 

25,6 
6,2 

19,4 
3,7 

12,6 
1,1 

5,0 
0,2 

centra lu ri  kavkasi o ni  

34,8 
13,3 

39,0 
8,2 

34,2 
10,3 

27,0 
12,7 

22,2 
13,1 

18,0 
10,2 

13,8 
4,4 

6,7 
0,5 

 

tur bulen tu ri  cvlis  ud id esi  mniSvnelo bebi  dama-
xasi aTebel ia  qvemo qar Tlis  mSrali  ra i onebis Tvis , 
sadac  misi  wl i uri  si di deebi  Seadgens 15-20kkal /kv.sm-
s, xo lo  umci re si  mniSvnelo bebi -kol xeTis  bari saTvis , 
aWar is  da af xazeTis  zRvis pi re Ti saTvis , da maRal mTi-
ani  ra i onebis aTvis . 

 

1.3.at mosfe ros  cir kula ci uri  pro cesebi  
at mosfe ros  zo gadi  cir kula ci is  kanonzo mier ebebid an 

gamomdi nare  tro posfe ro Si  gabato nebulia  tro pi kebi dan 
polu sebi saken mimarTu li  hori zon ta lu ri  bari uli  gra -
di ente bi , rac  dedemiwis  brun viT  gamowveuli  gadamxre li  
Zalis  moqmedebiT  ganapi ro bebs tro pos fe ro sa da qveda  
stra tos fe ro Si  dasavle Tis  qarebs . at mosfe ros  Zi ri Ta-
di  masa asru lebs  brun viT  moZra ob as dasavle Ti dan aR-
mosavle Ti saken da us wrebs  dedamiwis  sakuTar  brun vas 
imave mimarTu le biT . es movle na kar gad ar is  gamoxatu li  
tro pos fe ros  maRal  fe nebSi  saqar Tvelos  te ri to ri az -
ec. amas adastu rebs  i .kvarac xeli as(ʂʚʘʨʘʮʭʝʣʠʷ,1971) gamok-
vle vebi , rom lis  Tanaxmadac  3-6km si maRl eze  gabato nebu-
lia  haer is  moZra ob is  samxreT -dasavle Tis , dasavle Tis  
da Crdi lo -dasavle Tis  mimarTu le bebi , anu is  mimarTu -
le bebi , rom le bic  damaxasi aTebel ia  zo mieri  ganedebi saT-
vis . aRniS nul  mimarTu le baTa qare bis  ja muri  ganmeor ad-
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o ba 5km si maRle ze  i .kvarac xeli as monacemebiT  70%-s Se-
adgens. tro pos fe ros  qveda fe nebSi  cir kula ci is  xasi aT-
ze  did  gavle nas axdens kavkasi onis  Zi ri Tadi  qedebis  mi-
marTu le bani , rac  praq ti kulad  gansaz Rvravs  haer is  mase-
bis  gadaadgi le baTa tra eqto ri ebs-gabato nebulia  dasav-
le Tis  da aRmosavle Tis  mimarTu le bis  qare bi . swored  ha-
er is  masebis  am ori  mimarTu le bi dan SemoWras Tan ar is  
dakavSi re buli  amin dis  mkveTri  cvli le bebi , ro gorc  sa-
qar Tvelo Si , ise  mTli anad ami er kavkasi aSi . kavkasi onis  
mTavari  qedi  xSi rad  gadaul axavi  wi naRo baa CrTi lo eT-
id an wamosu li  haer is  masebi saTvis , samxre Ti dan wamosu -
li  haer is  masebi  ki  mci re  kavkasi onze  sus tde ba da Tavi -
suf lad  vrcel debi an umTavre sad  at mosfe ros  maRal  fe -
nebSi . Hhaer is  masebis  saqar Tvelos  te ri to ri aze  SemoW-
ris  Zi ri Tadi  mimarTu le bebi  naCvenebia  nax. 1.3.1-ze . 

 
 

nax.1.3.1. haeris masebis SemoWris ZiriT adi mimarTulebebi  
saqar Tvelo saTvis  damaxasi aTebeli  Zi ri Tadi  si nopti -

kuri  pro cesebis  ganmeor ado ba weli wadis  sezo nebis  mi-
xed viT  gansxvavebulia  (cxri li  1.3.1).  

dasavle Tis  pro cesebi  wlis  Tbil  peri od Si  iw vevs 
tempera tu ris  dacemas, nale qebs, qari sa da el Weqis  gaZ-
li er ebas. S.ja vaxiS vi lis (1981) gamokvle vebis  Tanaxmad da-
savle Tis  SemoWris  dros  dasavleT  saqar Tvelo Si  mosu -
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li  nale qebis  ra od enob am SeiZ le ba Seadgi nos  60-430mm, 
xo lo  aRmosavleT  saqar Tvelo Si - 2-160mm. 

 

cxri li  1.3.1. Zi ri Tadi  si nopti kuri  pro cesebis  ganme-
or ado ba. %. (S.ja vaxiS vi li , 1981) 
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aRmosavle Tis  SemoWris  dros  aRmosavleT  saqar Tve-
lo Si  kle bulobs  tempera tu ra , war moiq mneba Rrub le -
bi , nis li  da nale qebi . dasavleT  saqar Tvelo Si  xSi -
rad  Zli eri  aRmosavle Tis  SemoWris  dro sac  ki  Senar -
Cunebulia  naTeli  da mSrali  amin di  maRali  tempera -
tu re biT . 

haer is  masebis  or mxri vi  SemoWra  saqar Tvelos  te ri -
to ri aze  Zal ze  iS vi aTia . am dros  dasavleT  saqar Tve-
lo Si  modis  saSual od  130mm nale qi , xo lo  aRmosav-
laT Si -80mm. 

dasavle Tis  da aRmosavle Tis  pro cesebis  das kvniT  
sta di as war moad gens adgi lob ri vi  anti cik lo nalu ri  
ol qi , ro melic  war moiq mneba ami er kavkasi is  centra -
lur  ra i onebze . es pro cesi  ganapi ro bebs saqar Tvelo Si  
mSral  aminds  dabali  tempera tu re biT  zamTar Si  da ma-
Rali  tempera tu re biT  zaf xul Si . dasavleT  saqar Tve-
lo Si , gansakuT re biT  ri on is  xeob aSi  qris  Zli eri  qa-
ri . 

dasavle Tis  da or mxri vi  SemoWre bis  uSualo  gagr -
Zele bas war moadgens tal Ruri  aRre va ami er kavkasi is  
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samxreT Si . is  in ten si ur  ganvi Tare bas aRwevs aRmosav-
leT  ami er kavkasi aSi , amit omac  aRmosavleT  saqar Tve-
lo Si  uf ro  meti  nale qi  modis  vid re  dasavleT Si . 

at mosfe ro Si  mimdi nare  si nopti kuri  pro cesebis  
mTeli  mraval fe rov neba SeiZ le ba d ayvanil  iq nas 5 Zi -
ri Tad  tip ze  Ł dasavle Tis , aRmosavle Tis , or mxri vi  
SemoWre bis , anti cik lo narul  da tal Rur  aRre vaze  am-
i er kavkasi is  samxreT Si  ganla gebul  fron tze . am pro -
cesebis  ganvi Tare ba dakavSi re bulia  Crdi l o eT naxe-
var sfe ros  bari uli  velis  struq tu ras Tan. ker Zod , sa-
qar Tvelos  te ri to ri is aTvis  cir kula ci is  pi ro bebs 
gansaz Rvravs  cimbi ris  anti cik lo ni , xmel TaSuazRvis  
cik lo nebi , azor is  anti cik lo ni , pola ru li  auz is  an-
ti cik lo ni , tal Ruri  aRre vebi  pola rul  fron tze  da 
adgi lob ri vi  anti cik lo ni . Ti To euli  am pro ces Taga-
nis  ganmeor ado ba ic vle ba wlis  sezo ni sagan damoki de-
bule biT  (cxri li  1.3.2). 
cxri li 1.3.2. at mosfe ru li pro cesebi s Zi ri Tadi ti pe-

bis gan meor ado ba. %. (ʅʘʧʝʪʚʘʨʠʜʟʝ ɽ.ɸ.. 1949) 
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zamTris  cir kula ci aSi  wamyvani  ro li  miekuT vneba 
cimbi ris  anti cik lons , xmel TaSuazRvis  cik lons  da 
agreT ve pola ru li  auz is  anti cik lons . am pi ro bebSi  
ganvi Tare buli  cir kula cia  ganapi ro bebs umTavre sad  
haer is  masebis  dasavle Ti dan da aRmosavle Ti dan Se-
moWrebs . zaf xul Si  azor is  centris  moqmedebis  gaaqti -
ur ebis  gamo Zli er deba cir kula ci is  dasavle Tis  mdge-
neli . 

maRli vi  Ter mobari uli  vele bis  Seswavlis  safuZ -
vel ze  k.go giS vil ma(ɻʦʛʠʰʚʠʣʠ,1974) cir kula ci is  mTeli  
mTeli  mraval saxeo ba ganazo gada sam kli mato -geneti -
kur  ti pad: zo nalur  (dasavle Tis  da aRmosavle Tis  
mdgenele biT ), meri di anul  (Crdi l o eTis  da samxre Tis  
mdgenele biT ) da anti cik lo nalur  mdgomare ob ad. aq 
zo nalur  tip Si  gaer Ti anebul ia  pro cesebi , rom le bic  
te ri to ri aze  gadain acvlebs  dasavle Ti dan aRmosavle -
Ti saken,  an aRmosavle Ti dan dasavle Ti saken. amaTgan, 
pir veli  dakavSi re bulia  azor is  anti cik lo nis , an misi  
aRmosavle Tis  Txemis gavle nasTan, xo lo  meo re  _ az i -
is  (cimbi ris ) anti cik lon Tan, an misi  samxreT -dasav-
leT  Txemis gavle nasTan. meri di onal ul  zemoqmedebad 
miCneul ia  pro cesebi , ro melic  gamowveul ia  Crdi lo -
dasavle Ti dan, Crdi lo eTid an an Crdi lo -aRmosavle Ti -
dan SemoWriT , agreT ve pro cesebi , ro melic  gamowve-
ul ia  xmel TaSua zRvis  cik lo ni sa da samxre Ti dan 
f ron ta lu ri  aRre vebis  gavle niT  ami er kavkasi aSi . anti -
cik lo nalu ri  mdgomare o ba iq mneba yvela  war moSobis  
anti cik lo nis  pi ro bebSi . es SeiZ le ba iy os  sxva geog -
ra fi uli  te ri to ri id an gadmoadgi le buli , an adgil -
z eve Camoyali bebuli  anti cik lo ni . aRniS nuli  kli ma-
to -geneti kur  ti pebi dan saqar Tvelo Si  yvela ze  xSi ria  
meri di anuli  zemoqmedeba. aseTi  ti pi  wlis  ganmavlo ba-
Si  saSual od  165-170 dRe aRin iS neba. amave dros  sam-
xr eTis  mdgeneli  daaxlo ebiT  or jer  aRemat eba Crdi -
lo eTis  mdgenels . anti cik lo nalu ri  mdgomare o ba we-
li wadSi  120-125 dRis  ganmavlo baSi , xo lo  zo nalu ri  
zemoqmedeba 70-80 dRis  ganmavlo baSi  aRin iS neba. zo na-



35 

 

lu ri  zemoqmedebis  dasavle Tis  mdgeneli  xSi rad  60 
dRis  ganmavlo baSi  aqti ur obs , amdenad aRmosavle Tis  
mdgenelis  zemoqmedeba  20 dRes  ar  aRemat eba.  

Tavi si  war moSobis  pi ro bebis  mixed viT  ganasxvaveben 
fron ta lur  da Si damasur , anu adgi lob riv , amin debs. 
fron ta lu ri  amin di  yalib deba mocemul  te ri to ri aze  
fron tis  gavlis , an miaxlo ebis  SemTxvevaSi . Si damasur  
amin debs miekuT vneba SemTxvevebi , ro desac  mocemul  
te ri to ri aze  ar  aRin iS neba fron tis  gavlis , an moax-
lo ebis  SemTxveva. 

cxril Si  1.3.3 war modgeni lia  fron ta lu ri  da Si da-
masu ri  amin debis  saSualo  dReTa ric xvi  dasavleT  da 
aRmosavleT  saqar Tvelos Tvis .  
 

cxri li  1.3.3. fron ta lu ri  da Si damasu ri  amin debis  sa-
Sualo  dReTa ric xvi  

sezo ni  
weli  

zamTari  gazaf xu li  zaf xu li  Semodgo ma 
fron ta lu ri  dasavleT  saqar Tvelo  

39 41 26 26 132 
fron ta lu ri  aRmosavleT  saqar Tvelo  

28 30 22 24 104 
Si damasi uri  dasavleT  saqar T velo  

51 51 67 65 234 
Si damasi uri  aRmosavleT  saqar Tvelo  

62 62 70 67 261 
 

ro gorc  cxril  1.3.3 - dan Cans, fron ta lu ri  da Si -
damasu ri  amin debis  xasi aTi  dasavleT  da aRmosavleT  
saqar Tvelo Si  gansxvavebulia . Si damasu ri  amin debis  
ganmeor ado ba aRmosavleT  saqar Tvelo Si  uf ro  metia , 
vid re  dasavleT Si , xo lo  fron ta lu ri  amin debis  gan-
meor ado ba pi ri qiT , dasavleT Si  uf ro  metia  vid re  aR-
mosavleT  saqar Tvelo Si . es gamowveul ia  fron ta lu ri  
pro cesebis  Sesus te biT  aRmosavleT  saqar Tvelo Si  li -
xis  qedis  gadalax vis  Semdeg. Aamave dros  cxri lis  
Tanaxmad fron ta lu ri  amin debi  zamTar sa da gazaf -
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xul ze , xo lo  Si damasu ri  amin debi  Zi ri Tadad  zaf xu -
li -Semodgo misTvi saa damaxasi aTebeli .  

e.nafet vari Zem (ʅʘʧʝʪʚʘʨʠʜʟʝ,1949) da k.papi naSvil ma (ʇʘ-
ʧʠʥʘʰʚʠʣʠ,1963) gani xi les  amin dis  gansakuT re buli  pi ro -
bebis  gamomwvevi  mizezebi , ker Zod  maT gamoik vli es ux -
vi  nale qebis  da mSrali  peri od ebis  si nopti kur -aer -
ol og i uri  pi ro bebi , da daadgi nes mSrali  peri od ebis  
Camoyali bebis  sami Zi ri Tadi  pro cesi -azor is , pola ru -
li  da Sere uli .  

mogvi anebiT  e.el iz baraS vil ma da z .WavWani Zem (1992) 
maRli vi -si nopti kuri  ru kebis  anal iz is  safuZ vel ze  
d aadgi nes, rom  saqar Tvelo Si  mSrali  peri od ebi  ya-
lib deba pola ru li  pro cesebis  70% SemTxvevaSi , Sere -
uli  pro cesebis  30% SemTxvevaSi  da azor is  pro cese-
bis  15% SemTxvevaSi . Tu  ganvi xi lavT  mxolod  aRmosav-
leT  saqar Tvelos , maSin  aRmoCndeba, rom  es maCveneb-
le bi  mniSvnelov nad gasxvavdeba. Aam SemTxvevaSi  aRmo-
savleT  saqar Tvelo Si  mSrali  peri od ebi  da maT So-
ris  gval va pola ru li  pro cesebis  90%, Sere uli  pro -
cesebis  70% da azor is  pro cesebis  30% SemTxvevaSi  ya-
lib deba. Ees aix sneba im gare moebiT , rom  aRmosavleT  
saqar Tvelo Si  gval vi ani  peri od ebis  ganmasxvavebeli  
ni Sania  Zi ri Tadi  maRli vi  Txemebi sa da Rare bis  xSi ri  
monacvle o ba aRmosavle Ti saken. 

 

1.4.Savi  zRva 
saqar Tvelos  dasavle Ti dan Savi  zRva esazRvre ba, 

is  did  gavle nas axdens ara  mxolod  mimdebare  te ri -
to ri is , ar amed mTli anad dasavleT  saqar Tvelos  hava-
ze . Sav zRvas  Savi  zRvis  qvabulis  yvela ze  Rrma nawi -
li  ukavia . Mmisi  far To bi  422 aTas kv.km-ze  metia , saSu-
alo  siRr me 1240 m, maqsi malu ri  siRr me 2210 m, wylis  
saer To  mocu lo ba 555 aTasi  kub.km-ia .   

Savi  zRvis  akvato ri is  hava saqar Tvelos  sanapi ros -
Tan gani saz Rvre ba misi  geog ra fi uli  mdebare ob iT , ra -
di ac i uli  da at mosfe ros  zo gadi  cir kula ci uri  faq -
to re biT , da at ar ebs sub tro pi kul  xasi aTs .  
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Savi  zRvis  akvato ri is  kli matu ri  Tavi sebure bebi  
upir veles  yovli sa wylis  zedapi ris  ra di ac i uli  Tvi -
sebebiT  aix sneba. zRvis  zadapi ris  al bedo  xmele Ti sa-
gan gansxvavebiT , damate biT  ki dev ori  faq to ris -  
wylis  gamWvir valo bis  da zedapi ris  mdgomare ob is  
(tal Rebis  gare Se, tal Ri ani ) fun qci as war moadgens, 
amit omac  misi  ar ekvli su nari ano ba kle bulobs  da Se-
sabamisad  matu lobs  STanTqmuli  ra di ac ia . r .samukaS-
vi lis  monacemebiT   Savi  zRvis  akvato ria  (baTu mi-so -
xu mis seqtor Si ) STanTqavs saSual od  20%-iT  met mzis  
sxi vur  ener gi as zRvis pi ra  xmele Tis  zol Tan Sedare -
biT , rac  Tavis  mxriv  mniSvnelo van kli matur  faq tors  
war moadgens. 

at mosfe ros  zo gadi  cir kula ci is  pi ro bebi  zRvaze 
gani saz Rvre ba bari uli  centre bis  moqmedebis  in ten si -
vobiT  da mdebare ob iT . zamTar Si , ro desac  az i is  anti -
cik lo ni  vrcel deba evro pis  aRmosavleT  nawil Si , Sav 
zRvaze war moiq mneba mdgradi  Zli eri  qare bi , ro mel -
Tac  moaqvs zo mieri  ganedebis  ci vi  da mSrali  konti -
nentu ri  haer i . az i is  anti cik lo nis  Sesus te ba iw vevs 
Sav zRvaze cik lo nuri  moqmedebis  gaaqti ur ebas, rac  
ganapi ro bebs tempera tu ris  gazr das  da uxv  nale qebs. 
zaf xul Si  Savi  zRva imyo fe ba subtro pi kuli  anti cik -
lo nis  gavle nis  qveS da yalib deba wynari , unal eqo am-
in debi . pola ru li  fron tis  gavlis  dros  ki  vi Tar deba 
cik lo nebi , rom le bic  xels  uwyobs  nale qebis  mosvlas . 

Savi  zRvis  kli matu ri  pi ro bebis  Sesaxeb baTu mis 
seqtor Si  SeiZ le ba vimsje loT  cx ri leb Si  1.4.1 da 1.4.2 
war modgeni li  monacemebiT . 

ro gorc  cxri li  1.4.1-dan Cans, mTeli  wlis  ganmav-
lo baSi  haer is  da wylis  tempera tu re bi  axlos  ar is  
er TmaneTTan da ic vle ba 8-dan 250-mde di apazonSi . 
wlis  ci vi  peri od is  ganmavlo baSi  Ł seqtembri dan mar-
tis  CaT vliT , Ł wylis  tempera tu ra  saSual od  1-20-iT  
aRemat eba haer is  tempera tu ras , xo lo  wlis  Tbi li  pe-
ri od is  ganmavlo baSi  sxvao ba nakle bia . swored  amit om 
wlis  ci vi  peri od is  ganmavlo baSi  Saviz Rvis pi re Ti  da 
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kol xeTis  dablo bi  aRmosavleT  saqar Tvelos  dablob  
ra i onebze gaci le biT  Tbi lia . magali Tad , ian var Si  Sa-
vi  zRvis  sanapi ro ze  da kol xeTis  dablob ze  saSualo  
Tvi uri  tempera tu ra  5-70-s Seadgens, maSin  ro desac  al -
aznis  vel ze  tempera tu ra  40-ze  nakle bia . aseTi ve ef eq-
ti  Sesus te buli  saxiT  oqtom ber Si  aRin iS neba, xo lo  
gazaf xul ze  sxvao ba tempera tu rebs  Soris  ki dev uf ro  
kle bulobs . iv lis Si , kol xeTis  dablob ze  d a al aznis  
vel ze  saSualo  Tvi uri  tempera tu re bi  Tanabr deba da 
22-240-s Seadgens. mini malu ri  tempera tu ra  Teber val Si  
aRin iS neba da haer is aTvis  70-s, xo lo  wyli saTvis  Ł 90-
s Seadgens. maqsi malu ri  tempera tu ra  aRin iS neba agvis -
to Si  da 250_s Seadgens. 

cxri li  1.4.1 Savi  zRvis  akvato ri is  baTu mis seqto -
ris  kli matu ri  maxasi aTeble bi  

I II  III  IV  V VI  VII  VIII  IX  X XI  XII  
haer is  saS. tempera tu ra  

8.0 7.3     8.8 11.3 16.1 20.4 23.4 24.4 21.6 18.0 14.0 10.5 
haer is  maqs. tempera tu ra  

2.1 13 16 24 25 26 29 31 30 28 19 18 
haer is  minim. tempera tu ra  

0 1 1 4 10 12 13 18 13 7 1 1 

wylis  tempera tu ra  0C 
10 9 9 11 16 21 24 25 23 19 15 12 

qaris  saS. siCqare  m/wm 
4.6 3.9 4.3 3.0 3.0 2.9 3.1 3.1 3.6 4.0 19 4.6 

qaris  maqs. siCqare  m/wm 
17 17 23 13 13 17 15 20 18 19 17 18 

wylis  di nebis  siCq. m/wm  
0.4 0.3 0.2 0.3 0.3 0.3 0.2 0.15 0.15 0.3 0.2 0.2 

tal Ris  maqs. si maRle . m 
10 10 9 8 8 8 8 8 7 8 11 11 

wylis  mari li ano ba 0/00 
18 18 18 15-17 16-17 16-17 16-17 17 18 17-18 18 18 

 

ig i ve cxri li dan gamomdi nare obs , rom  wylis  di ne-
bis  saSualo  siCqare  mTeli  wlis  ganmavlo baSi  0.4 
m/wm-ze  nakle bia . tal Ris  maqsi malu ri  si maRle  wlis  
civ  peri od Si  aRin iS neba da 11 m-s aRwevs.  
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cxri li  1.4.2-is  Tanaxmad, aRin iS neba tal Ris  si maR-
lis  dabali  mniSvnelo bebis  xSi ri  ganmeor ado ba. ker -
Zod , zaf xul Si  1 m-ze  nakle bi  si maRlis  tal Ris  ganme-
or ado ba Seadgens 70%-s, xo lo  3 m-ze met i  si maRlis  
tal Rebi  Zal ze  iS vi aTia .  
 

cxri li  1.4.2 zRvis  tal Ris  si maRlis  ganmeor ado ba. %  
si maRle  

(m) 
s e z  o  n i  

zamTari  gazaf xu li  zaf xu li  Semodgo ma 

< 1 
1-2 
2-3 
3-6 
>6 

27 
43 
20 
9 
1 

45 
40 
12 
3 
0 

70 
24 
5 
1 
0 

42 
42 
12 
4 
0 

 

wyl is  mari li ano ba wlis  ganmavlo baSi  umniS vne-
lod  ic vle ba da 15-18 0/00-s Seadgens. ud id esi  mari li -
ano ba damaxasi aTebel ia  wlis  ci vi  peri od is aTvis , xo -
lo  umci re si  Ł wlis  Tbi li  peri od is aTvis  (apri li ). 
cxril  1.4.3-Si  war modgeni lia  mari le bis  Semadgenlo ba 
Savi  zRvis  wyal Si . 

cxri li  1.4.3 mari le bis  Semadgenlo ba Sav zRvaSi  
mari li  g/l  % 

NaCl 

KCl 

NCl 

MgSO4 

CaSO4 
sxva 
sul  

26.86 
0.58 
3.24 
2.2 
1.35 
0.07 
34.3 

78.33 
1.69 
9.44 
6.4 
3.94 
0.2 

100.0 
 

mari li ano ba siRr mis gazr diT  izr deba da fsker Tan 
axlos  22.50/00-s aRwevs. 

Savi  zRvis  mniSvnelo vani  Tavi sebure ba masSi  go gir -
dwyal badis  di di  ra od enob iT  Semcvelo baa. 150 m 
siRr meze go gir dwyal badis  koncentra cia  0.5 sm/l -s, 
xo lo  fsker ze  Ł 6.8 sm/l -s Seadgens. 
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Jangbadis  Semcvelo ba 50 m siRr meze 5.7 sm/l -s, 75 m-ze 
Ł 2.76 sm/l -s, xo lo  100 m siRr meze Ł 0.91 sm/l -s Sead-
gens. ukve 175-225 m siRr meze Jangbadi  praq ti kulad  aR-
ar  SeimCneva. 

zRvi sa da xmele Ti s ar aTanabari  gaTboba-gaci vebis  
Sedegad war moiS veba Ter muli  qare bi  Ł bri zebi  da 
mTa-baris  qare bi . bri zu li  da mTa-baris  qare bi  er -
Tdro ul ad moqmedebs da er TmaneTs aZli er ebs. amis  ga-
mo Zal ze  Znelia  aq Ti To euli  maTganis  moqmedebis  ar -
eal is  dad gena. bri zu li  cir kula ci is  ganvi Tare baze 
kar gad gamoix at eba zRvi dan daSore bi sa da abso lu tu -
ri  si maRlis  gavle na. aWar is aTvis  Cvens mier  Cata re -
bul ma gamokvle vebma (e.el iz baraS vi li , z .qar sela Ze, 
2003) aCvena, rom  zRvi dan qare bis  mimarTu le bis  ganme-
or adob is  aSkara  upir at eso ba xmle Tis  qare bis  ganme-
or adob asTan Sedare biT  aRin iS neba zRvis  do ni dan 500 
m si maRlem de da mdinare  aWar is wyl is  xeob aSi  40 km 
siRr memde. aq zRvi uri  bri zebis  gaaqti ur eba iw yeba ap-
ri lis  dasasruls  da mTavrdeba agvis tos  dasasruls . 
700-800 m si maRle ze  zRvis  bri zebi  mxolod  Sua zaf -
xul Si  aRin iS neba. am kri ti kul  zRvars  Semdeg bri z e-
bis  moqmedeba SeumCnevelia . 
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Tavi 2. miwispira qaris reJimi  
 

2.1. qaris gabatonebuli mimarTuleba  
haer is  masebis  saer To  dasavle Tis  gadata na ir Rveva 

saqar Tvelos  te ri to ri is  qvefe ni li  zedapi ris  moqme-
debis  gavle niT , rac  ganapi ro bebs miwis pi ra  fe naSi  me-
tad  rTul , Tavi sebur  qaris  re Jims (cxri li  2.1.1). qa-
ris  gabato nebuli  mimarTu le ba upir veles  yovli sa 
ic vle ba fi zi kur -geog ra fi uli  pi ro bebze  damoki debu-
le biT . mTli anad wlis  ganmavlo baSi  dablob  da vake 
ra i onebSi  gabato nebulia  Zi ri Tadad  qaris  dasavle -
Tis , aRmosavle Tis  da samxreT -aRmosavle Tis  mimarTu -
le bis  mdgenele bi . maTi  ja muri  ganmeor ado ba 60%-s aR-
emat eba. sanapi ro ebze  yvela ze  xSi ria  aRmosavle Tis , 
Crdi lo -aRmosavle Tis , dasavle Tis  da samxreT -dasav-
le Tis  mimarTu le bebi , ro mel Ta ja muri  ganmeor adob -
ac  60-70%-s aRemat eba. 

 

cxrili 2.1.1. qaris mimarTulebis saSualo 
wliuri ganmeoradoba %  

Qqaris mi marTu le ba 
C Ca a sa s sd  d  Cd Sti li  

fo Ti  
4 12 30 5 7 17 17 8 14 

samtre dia  

0 1 45 6 1 11 34 2 35 
axal go ri  

25 2 3 4 31 11 12 12 21 
ambro la uri  

2 4 39 8 2 5 37 3 21 
bari saxo  

27 3 4 4 30 12 10 10 44 
yazbegi m/m 

 

mTebSi  re li ef is  danawevre bis  gamo, qaris  mimarTu -
le bis  xasi aTis  rTu li  su ra Ti  aRin iS neba. xeobebSi  
Warbobs  xeob is ve mimarTu le bis  qaris  mdgenele bi . ker -
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Zod , meri di anul ad ganla gebul  xeob ebSi  gabato nebu-
lia  qaris  Crd i lo eTis  da samxre Tis  mimarTu le bebi . 
asea, magali Tad  bari saxo Si  da axal gor Si , sadac  
Crdi lo eTis  mimarTu le bis  qaris  ganmeor ado ba 25-27%, 
xo lo  samxre Tis  mimarTu le bis  qaris  ganmeor ado ba 30-
31%-s Seadgens. ganedu ri  mimarTu le bis  xeob ebSi  gaba-
to nebulia  aRmosavle Tis  da dasavle Tis  mimarTu le -
bis  qare bi . Amisi  magali Tia  ambro la uri , sadac  aRmo-
savle Tis  da dasavle Tis  mimarTu le bis  qare bis  ganme-
or ado ba 35-35%-ia . maRal mTi ani  zo nis  mwvervaleb ze  qa-
ris  re Ji mi ganpi ro bebulia  mxolod  Tavi su fa li  at -
mosfe ros  cir kula ci iT , amit om Warbobs  dasavle Tis  
mimarTu le bis  qare bi , ro mel Ta ganmeor ado ba 76%-s aR-
wevs (yazbegi  m/m). yoveli ve es kar gad Cans qaris  siCqa-
ris  da mimarTu le bis  wli ur  ru kaze  (nax. 2.1.1). 

 

 
nax.2.1.1. qaris siCqare da mimarTuleba. m/wm. weliwadi 

(ʕ.ɺ.ʉʫʭʠʰʚʠʣʠ, 1971). cifrebi wrexazTan miuTiTeben 
StilTa(siwynare) raodenobas  

 

qaris  re Ji mi mniSvnelov nad ar is  damoki debuli  wlis  
da dReRamis dro is agan. misi  dReRamuri  da sezo nuri  
cvale bado ba kar gad vlin deba mTel  te ri to ri aze , rac  
ganpi ro bebulia  qaris  muso nuri  da mTa-baris  cir ku-
la ci is  xasi aTiT . Qqaris  mimarTu le bis  sezo nuri  xasi -
aTi  kar gad Cans nax.2.1.2 da nax.2.1.3-ze  war modgeni li  
ru kebi dan.  
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nax.2.1.2. qaris siCqare da mimarTuleba. m/ wm. ianvari 
(ʕ.ɺ.ʉʫʭʠʰʚʠʣʠ, 1971).(aRniSvnebi ix. nax.2.1.1-ze)  
 

 

 
nax.2.1.3. qaris siCqare da mimarTuleba. m/wm. ivlisi 

(ʕ.ɺ.ʉʫʭʠʰʚʠʣʠ, 1971)(aRniSvnebi ix. nax.2.1.1-ze) 
 

ro gorc  nax. 2.1.2. da 2.1.3-dan Cans miwis pi ra  qaris  
zo nalu ri  da meri di anuli  mdgenele bis  ganawi le ba se-
zo nur  xasi aTs  at ar ebs. wlis  ci vi  peri od is  ganmavlo -
baSi  Sav zRvaze yalib deba dabali  wnevis  are , xo lo  
kavkasi onze-maRali  wnevis  are . amit om zamTar Si  saqar -
Tvelos  te ri to ri is  did  nawil ze  gabato nebulia  qa-
ris  mdgenele bis  uar yo fi Ti  mimarTu le bani - aRmosav-
le Ti dan dasavle Ti saken da Crdi lo eTid an samxre Ti -
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saken. qaris  meri di anuli  mdgenelis  uar yo fi Ti  mniS-
vnelo bis  gamo Savi  zRvi dan wamosu li  notio  haer is  
masebi  umTavre sad  Crdi lo -dasavle Ti dan vrcel deba. 
ker Zod , dasavleT  saqar Tvelo Si  Warbobs  haer is  mase-
bis  gadaadgi le ba xmele Ti dan zRvis ken, rac  cir kula -
ci is  muso nuri  xasi aTiT  aix sneba. qaris  meri di anuli  
mdgenelis  uar yo fi Ti  mimarTu le bis  gamo Savi  zRvi dan 
wamosu li  notio  haer is  masebi  umTavre sad  Crdi lo -da-
savle Ti dan vrcel deba. aRmosavleT  saqar Tvelo Si  qa-
ris  siCqaris  zo nalur  mdgenels  umTavre sad  dadebi Ti  
mimarTu le ba gaaCnia  e.i . gabato nebulia  dasavle Tis  
cir kula cia,  gazaf xul ze  su ra Ti  ar sebi Tad  ic vle ba. 
dasavleT  saqar Tvelo Si  te ri to ri is  did  nawil ze  ga-
bato nebulia  qaris  mdgenele bis  dadebi Ti  mimarTu le -
bani , anu dasavle Ti dan aRmosavle TiT  da samxre Ti dan 
Crdi lo eTiT , rac  ganapi ro bebs qaris  siCqaris  modu -
lis  samxreT  dasavle Tis  mimarTu le bis  si Warbes. aR-
mosavleT  saqar Tvelos  cal keul  ra i onebSi  qaris  siC-
qaris  mdgenele bis  dadebi Ti  mimarTu le bani  Senar Cune-
bulia , te ri to ri is  did  nawil ze  ki  gabato nebulia  aR-
mosavle Tis  cir kula cia.  

zaf xul Si  saqar Tvelos  te ri to ri is  TiT qmis mTel  
nawil ze  gabato nebulia  qaris  zo nalu ri  mdgenelis  
dadebi Ti  mimarTu le ba-dasavle Ti dan aRmosavle Ti sa-
ken. rac  Seexeba meri di anul  mdgenels , dasavleT  sa-
qar Tvelo Si  is  umTavre sad  dadebi Tia , xo lo  aRmosav-
leT Si  Łuar yo fi Ti , anu qari  mimarTu lia  Sesabamisad  
Crdi lo eTis aken da samxre Ti saken. swored  amit om ga-
zaf xul sa da zaf xul Si  dasavleT  saqar Tvelos  xeob -
ebSi  iq mneba haer is  aRmavali  di nebebis  saukeTeso  pi -
ro bebi (m.el iz baraS vi li ,1995). 

Semodgo maze saqar Tvelos  bar Si  qaris  mimarTu l e-
bis  zo nalu ri  mdgeneli  xde ba uar yo fi Ti -mimarTu lia  
dasavle Ti saken, xo lo  mTebSi  jer  ki dev Senar Cunebu-
lia  dadebi Ti  mimarTu le ba. miwis pi ra  qaris  meri di anu-
li  mdgeneli  dasavleT  saqar Tvelo Si  kvlav  uar yo fi -
Ti  xde ba da mimarTu lia  samxre Ti saken, xo lo  aRmosav-
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leT  saqar Tvelo Si  dadebi Tia  da mimarTu lia  Crdi lo -
eTis aken. 

 

2.2. damaxasi aTebeli  adgi lob ri vi  qare bi  
saqar Tvelos  te ri to ri aze  qaris  re JimSi  mniSvnelo -

van rols  asr ulebs  adgi lob ri vi  war moSobis  qare bi . 
adgi lob ri vi  qari  war moadgens mezo masSta bur  at mos-
fe rul  pro cess , ro melic  war moiq mneba qvefe ni li  ze -
dapi ris  moqmedebiT  haer is  di nebebze. mezo masSta buri  
pro cesebis  hori zon ta lu ri  masSta bebi  ic vle ba ra mo-
deni me aTeuli  metri dan aTeul  da aseul  ki lo metre -
bamde. asxvaveben adgi lob ri vi  qare bis  or  tips : Ter -
muls  da meqani kurs . Ter mul  qars  miekuT vneba sanapi -
ro (muso ni  da bri zi ), mTa-xeob is  da myinvaru li  qare bi , 
xo lo  meqani kuri  qare bia  fi o ni  da bora . 

muso nuri  ti pis  qare bi  vi Tar deba  wlis  civ  da 
Tbil  peri od ebSi  Savi  zRvis  sanapi ro ze da kol xeTis  
dablob ze , ro desac  Sav zRvaze da kavkasi onis  centra -
lur  ra i onebze ganla gebulia  maRali  da dabali  wne-
vis   ar eebi . kol xeTis  dablob ze  wlis  Tbil  peri od Si  
Warbobs  qare bi  dasavle Tis  mdgeneliT  (qare bi  zRvi -
dan), xo lo  civ  peri od Si aRmosavleTis  mdgeneliT  (qa-
re bi  xmele Ti d an). Tumca  zaf xul Si  mTiswi neTSi  gada-
nacvle basTan er Tad  aRin iS neba mTa-baris  cir kula ci -
ac , ro melic  Tan er Tvis  muso nuri  xasi aTis  qarebs , 
rac  iw vevs qaris  mimarTu le bis  ganmeor adob is  zrdas  
dasavle Tis  mdgeneliT . 

ro gorc  cxri li  2.2.1. gviCvenebs qare bi  zRvi dan 
qris  umet esad april -mais id an agvis to -seqtembramde, 
xo lo  xmele Ti dan qris  _ seqtembri dan april -mais amde 
(CaTvliT ). 

bri zi  agreT ve wyli sa da xmele Tis  ar aTanabari  
gaTboba gaci vebis  Sedegia . rad ganac di lis  saaTebSi  
xmele Ti  da haeri  uf ro  swra fad  Tbeba vid re  zRva, am-
it om xmeleT ze  wneva Sedare biT  nakle bia  da si maRlis  
mixed viT  izr deba. zRvis  sanapi ro ze  ki  sawi naaRmdego  
su ra Ti  iq mneba-wneva metia  da si maRlis  mixed viT  swra -
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fad  ecema. amis  gamo haer is  qveda fe nebSi  bari uli  
gra di enti  mimarTu lia  zRvi dan xmele Ti saken, xo lo  
at mosfe ros  maRal  fe nebSi  gra di enti  pi ri qiT  mimar-
Tu lia  xmele Ti dan zRvis ken. amri gad, myardeba haer is  
Caketi li  cir kula cia , anu bri zi . RamiT xmele Ti  uf ro  
swra fad  civ deba, vid re  zRva, ris  gamoc war moiS o ba 
sawi naaRmdego  cir kula cia -at mosfe ros  qveda fe nebSi  
qari  mimarTu lia  xmele Ti dan zR vi saken, zeda fe nebSi  
ki  pi ri qiT -zRvi dan xmele Ti saken. bri zebi  kar gad ar is  
gamoxatu li  saqar Tvelos  Savi  zRvis  sanapi ro ze  da 
kol xeTis  bar Si . maTi  maqsi malu ri  ganmeor ado ba mo-
dis  le seli Ze-aZi ubJas monakveTze d a aRemat eba 70-80%-
s. Savi  zRvis  sanapi ro  zol Si  bri zebi  mTeli  wlis  
ganmavlo baSi  daik vir veba(cxri li  2.2.2.) 
cxri li  2.2.1. muso nuri  qare bis  ganmeor ado ba (%) zRvi -

dan da xmele Ti dan 
Tve 

I II  III  IV  V VI  VII  VIII  IX  X XI  XII  
anaklia  zRvi dan (d +sd ) xmele Ti dan (aR+CaR) 

14 
69 

18 
60 

26 
47 

35 
36 

39 
30 

44 
24 

48 
24 

39 
35 

31 
41 

18 
55 

12 
68 

5 
73 

zug di di  zRvi dan (d ) xmele Ti dan (aR) 
11 
56 

14 
50 

20 
43 

30 
30 

44 
27 

49 
20 

47 
16 

44 
15 

32 
26 

19 
37 

12 
53 

6 
53 

senaki  zRvi dan (d +sd ) xmele Ti dan (aR+CaR) 

17 
71 

25 
61 

35 
47 

47 
38 

55 
28 

61 
23 

66 
17 

55 
27 

48 
33 

36 
57 

15 
70 

11 
80 

martvi li  zRvi dan (d ) xmele Ti dan (aR) 

20 
35 

22 
40 

33 
29 

38 
25 

42 
17 

46 
16 

47 
9 

41 
20 

41 
19 

29 
34 

20 
39 

13 
49 

fo Ti  zRvi dan (d +sd ) xmele Ti dan (aR) 

18 
62 

26 
50 

36 
28 

48 
36 

51 
20 

56 
16 

64 
12 

56 
18 

45 
26 

25 
45 

17 
61 

15 
65 

 

dRis gan mavlo baSi bri zi vrcel deba Rrmad xmeleT -
ze, qu Tais amde. xmele Tis bri zi ga ci le biT sus tia da 
vrcel deba zRva Si ara um et es 10km-is siRr meze. bri zi s 
dros qa ris siC qare sa Sual od 3 -5m/wm-ia, xo lo tem pe-
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ra tu ra 2 -50C-iT nak le bi, vid re im ad gi leb Si, sa dac 
misi gav le na ar Se in iS neba. amit om im ad gi leb Si, rom -
le bic zRvis bri zebis uS ualo gav le nis qve Saa moqce-
uli, TiT qmis ar vlin deba sic xi sa da Se xuT vis Segr -
Zneba. 
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mTa-xeob is  qari  (mTa-Bbaris  qari ) war moadgens er Ti  
da ig i ve si maRle ze  fer do bi sa da Tavi su fa li  at mos-
fe ros  ar aTanabari  gaTboba-gaci vebis  Sedegs . dRi siT  
mTis  fer d o bi  da misi  mimdebare  haer is  fe nebi  uf ro  
metad  Tbeba, vid re  haeri  xeob is  zemod. amit om bari u-
li  gra di enti  mimarTu lia  xeob id an fer do bi saken. Ra-
miT ki  sawi naaRmdego  su ra Ti  war moiq mneba. bri zebis  
msgavsad  es qare bic  dReRamuri  peri od ul ob iT  xasi aT-
deba. mTa-baris  qaris  siCqare  si maRles Tan er Tad  izr -
deba da maqsi mums 200-250m si maRle ze  aRwevs, Semdeg ki  
mcir deba. gar kveul  si maRle ze  qari  ic vlis  mimarTu -
le bas sawi naaRmdego ze. 

mTa-xeob is  qare bi  kar gad ar is  ganvi Tare buli  saqar -
Tvelo Si . mTa-baris  cir kula cia  aRin iS neba kavkasi onis  
maRal mTian da saSual omTi an zo naSi . dasavleT  saqar -
Tvelos  mTian ra i onebSi  mTa-xeob is  qare bi  mTeli  
wlis  ganmavlo baSia . amasTan, wlis  Tbil  peri od Si  
mTa-xeob is  qari  saRamos saaTebSic  moqmedebs  da misi  
ganmeor ado ba sakmari sad  di dia  (cxr . 2.2.3.). es aix sneba 
zaf xu lis  muso niT , rom lis  mimarTu le ba emTxveva mTa-
xeobis  qare bis  mimarTu le bas da aZli er ebs mas. 

aRmosavleT  saqar Tvelos  mTian ra i onebSi  mTa-xeob -
is  qare bi  moqmedebs umTavre sad  wlis  Tbi li  peri od is  
ganmavlo baSi . mTa-xeob is  cir kula cia  ramdenadme Se-
sus te bulia  ja vaxeTis  zeganze, rac  ganpi ro bebulia  
Sedare biT  gaTanabre buli  re li ef iT . samagi er od  mTa- 
xeob is  mZlav ri  cir kula cia  aRin iS neba qvemo qar Tlis  
bar Si  da kaxeTis  bar Si . 

im SemTxvevaSi Tu mTa da fa ru lia myin variT, ba ri u-
li  gra di enti dRe Ramis ganmavlo baSi mi marTu lia xe -
ob id an myinvari saken. amit om qaric am Sem TxvevaSi qris 
xeob id an myinvari saken, ase war moiS o ba myinvaru li qa -
ri.   

haer is gan sakuT re buli cir kula cia iq mneba aRmosav-
leT sa qar Tvelos mdi nare Ta xe ob ebSi -mtkvari, qsa ni, 
ar agvi, al azani da sxv. Hha er is di neba xeob aSi mi ux ed-
avad wlis se zo ni sa umTavre sad mi marTu lia ze mod-xe-
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ob is ken, anu samxreT -aRmosavle Ti dan, an samxre Ti d an  
Crdi lo -dasavle Tis ken, an Crdi lo eTis ken. magali Tad, 
al aznis vel ze we li wadis yve la se zon Si ya lib deba 
konver genci is xa zebis Ca moyali bebis pi ro bebi (nax. 
2.2.1). 

 
nax. 2.2.1-ze  kar gad moCans konver genci is  xazebi . de-

naTa xazebis  Sekre ba konver genci is  xazis  gaswvriv , 
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ro gorc  wesi , grZel deba am haer is  aRmavali  moZra ob -
iT , rac  konveqci uri  pro cesebis  ganvi Tare bis , gro va 
Rrub le bis  for mire bis  da Tavsxma nale qebis  da set -
yvis  mosvlis  er Ter Ti  mizezi  xde ba. 

 
 

nax. 2.2.1. qaris veqtoris moduli da 
mimarTuleba( a), da denaTa xazebi(d) alaznis velze 
(ʍʝʣʘʜʟʝ ʊ.ɺ., ʍʝʮʫʨʠʘʥʠ ʊ.ɻ.,  ʕʣʠʟʙʘʨʘʰʚʠʣʠ ʕ.ʐ., 1990) 

 

meqani kuri  war moSobis  qari -fi o ni  war moadgens haer -
is  masebis  mier  maRali  mTebi sa da qedebis  gadalax vis , 
an mTebze ganla gebuli  anti cik lo ni dan fer dob ze 
daSvebuli  daRmavali  haer is  gaSlis  Sedegs . am pi ro -
bebis  gamo asxvaveben fi on is  or  tips -or og ra fi uls  
da Tavi su fa li  at mosfe ro dan war moSobils . 

fi onuri  qare bi  xSi ria  dasavleT  saqar Tvelo Si . qu-
Tais sa da wyal tu boSi  aRin iS neba 100-120 dRe fi on iT . 
maTi  siCqare  xSi rad  20m/wm-s. aRemat eba, xo lo  ver ti ka-
lu ri  simZlav re  - 1-2km-s. aRwevs. S.ja vaxiS vi lis (1977) 
monacemebiT  fi onebis  moqmedebiT  dasavleT  saqar Tve-
lo Si  haer is  tempera tu ram ra modeni me saaTSi  SeiZ le ba 
10-200C -iT  moimat os , xo lo  Sefar debi Ti  si noti ve 10-
50%-iT  daeces. qaris  siCqare  di dia  da xSi rad  40km/wm-s 
aRwevs. fi on is  dros  haeri  suf Taa, xil vado ba ki  kar -
gi . yoveli ve amis  gamo samedi ci no kli mato lo gi is  
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Tval saz ri siT  is  uar yo fiT  gavle nas axdens adami anis  
or ganizmze-iw vevs us i amovno Segr Znebas, Tavis  tki -
vils , mxuTvare bis  Segr Znebas, uar yo fi Tad  moqmedebs 
jan mrTelo baze. 

dasavleT  saqar Tvelo Si  f i on is  war moqmnis saukeTe-
so  dro  wlis  ci vi  peri od ia , Tumca  iS vi aTad fi o ni  
Tbil  peri od Sic  aRin iS neba(cxri li  2.2.4). 

 

cxri li  2.2.4. fi oni an dReTa saSualo  ric xvi  (r .kor Zaxia ) 
I II III  IV  V VI  VII  VIII  IX X XI  XII  weli  

gagra  
4.0 4.9 2.3 2.5 1.2 0.2 0.1 0.1 0.2 0.7 2.8 3.5 22.5 

le seli Ze 
2.1 1.3 1.5 0.9 0.3 0.1 0 0 0.1 0.2 0.9 0.9 8.3 

gagris  qedi  
1.7 1.6 1.2 1.1 0.5 0.1 0.1 0.1 0.3 0.6 1.3 2.0 10.3 

 

aRsaniS navia , rom  Savi  zRvis  sanapi ro  zol Si  haer -
is  mraval wli uri  saSualo  tempera tu ra  yvela ze  uf ro  
maRalia  gagra Si , miux edavad misi  Crdi lo eTSi  mdeba-
re ob i sa, da Seadgens 150C-s, rac  sxva faq to reb Tan 
erTad ganpirobebulia swored fionur qarTa sixSi -
riT da xangrZlivobiT(cxrili 2.2. 5). 

 

cxrili 2.2.5. fionTa xangrZlivobis SemTxvevaTa 
ricxvi gradaciebis mixedviT gagraSi (%)(r.korZaxia)  

gradaciis xangrZlivoba  
saaTebSi  

SemTxvevaTa 
ricxvi  

6-18 
19-36 
37-54 
55-67 
68-80 
>80 

79 
25 
12 
1 
1 
4 

meqanikuri warmoSobis qarebis gaZlierebaSi did 
rols  asrulebs simZimis Zala. naTqvami exeba boras -
civ Stormisebr qars . bora warmoiSveba umTavresad 
zamTarSi, rodesac civ kontinentze ganlagebulia 
anticikloni, xolo SedarebiT Tbili okeanis Tavze -
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cikloni. saqarTvelos pirobebSi bora ganviTarebas 
praqtikulad ar Re bulobs.  

 

2.3. qaris siCqareebi  
is eve ro gorc  mimarTu le ba, qaris  siCqarec  mniSvne-

lov nad ar is  damoki debuli  fi zi kur -geog ra fi ul  Ta-
vi sebure bebze  da wlis  dro ze , es  kar gad Cans cxril -
Si  2.3.1 war modgeni li  monacemebi dan.  

qaris  siCqaris  wli uri  svla  sakmaod  gamokveTi lia  
mTel  te ri to ri aze .  Mmisi  maqsi mumis da mini mumis dam-
yare baSi  gar kveuli  kanonzo mier eba aRin iS neba.  

saqar Tvelos  te ri to ri is  did  nawil ze  qaris  siCqa-
ris  maqsi mumi aRin iS neba zamTar Si  an gazaf xul ze , xo -
lo  mini mumi-zaf xul Si . amave dros  mTel  rig  sad gu-
reb ze  qaris  siCqaris  wli ur  svlas  ori  maqsi mumi gaaC-
nia . ker Zod , Tbi lis Si  pir veli  maqsi mumi aRin iS neba 
martSi , xo lo  meo re -iv lis Si . qaris  anal og i uri  re Ji -
mia bor jom Si . zo gi er Ti  adgi le bi saTvis  meo re  maqsi -
mumi damaxasi aTebel ia  Semodgo maze-quTai si , wyal tu bo , 
yazbegi  da sxv. 

nax. 2.3.1-ze  war modgeni lia  qaris  saSualo  siCqare eb-
is  ganawi le bis  ru ka  

mete or ol og i uri  sad gure bis  dakvir vebebis  mixed -
viT  qaris  saSualo  wli uri  siCqare  saqar Tvelos  te -
ri to ri aze  ic vle ba 0.6-dan(abasTu mani ) 9.2m/wm (mTa-sabu-
eTi ) far gleb Si . yvela ze  Zli eri  qare bi  damaxasi aTeb-
el ia  li xis  qedi saTvis . Zli eri  qari anob iT  gamoir Ceva 
saqar Tvelos  te ri to ri is  saSualo  da maRal mTiani  
zo na. aq qaris  saSualo  wli uri  siCqare  Zi ri Tadad  5-
9m/wm far gleb Sia . Zli eri  qare bia  damaxasi aTebeli  ag-
reT ve mdinare  ri on is  xeob is aTvis , ker Zod  quTais is  
midamoebSi  qaris  saSualo  wli uri  siCqare  5-10m/wm-s 
aRwevs. umci re si  siCqare ebi  aRin iS neba kavkasi onis  da 
samxreT  saqar Tvelos  mTianeTis  Rrma xeob ebSi , qvemo 
qar Tlis  baris  samxreT -dasavleT  nawil Si , kaxeTis  
bar Si . 
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Savi  zRvis  sanapi ro ze  qari  saSualo  wli uri  siCqa-
re  moqceul ia  2.1 _ 4.0 m/wm-is  far gleb Si . aseTi ve siC-
qare ebia  gagris , bzi fis  da ko do ris  qed ebze 2000 met-
ramde si maRle ze . cal keuli  qedebis  Txemebze igi  4 
m/wm-ze  metia . aWar is  da af xazeTis  sanapi ro ebis aTvis  
damaxasi aTebel ia  qaris  dabali  siCqare ebi , Zi ri Tadad  
1.1-3.0 m/wm. qaris  maRali  siCqare ebiT  gamoir Ceva kaxabe-
ris  bari  da Woro xis  xeob is  is  nawi li , sadac  igi  
far Tov deba da er wymis kaxaberis  bars . aq saSualo  
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wli uri  siCqare  aWar bebs 4 m/wm-s da kapandi basa da 
Warnal Si  aRwevs 5.3-6 m/wm-s. di di  siCqare ebia  agreT ve 
go der Zis  uRel te xil ze  _ 5 m/wm. 

 

N
nax. 2.3.1. qaris saSualo wliuri siCqare. m/wm 

(e.suxiSvili, saqarTvelos klimaturi da 
agroklimaturi atlasi, 2011)  

 

Qqaris  siCqare ebi  did  far gleb Si  meryeobs . Yyvela -
ze  xSi ria  0-dan 1m/wm-mde  siCqare ebi , ro mel Ta ganme-
or adob ac  saqar Tvelos  te ri to ri aze  20-dan 77%-mde 
far gleb Si  ic vle ba. Ggamonakli sia  mTa-sabueTi , sadac  
qaris  siCqare ebis  aRniS nuli  gra daci is  ganmeor ado ba 
mxolod  9%-ia , xo lo  ud id esi  ganmeor ado ba Seesabame-
ba 6-7 m/wm in ter valis  siCqare ebis  gra daci as da Sead-
gens 14%-s.  

Qqaris  siCqaris  sxva gra daci ebis  ganmeor ado ba (2-3, 
4-5, 6-7. 8-9 m/wm da a.S) TandaTan kle bulobs . zog jer  
qaris  siCqare ebi  25-35 m/wm-aRemat eba, maTi  al baTo ba Za-
li an mcirea  da 1%-ze  nakle bia . maRal mTian yazbegSi  
aseTi  siCqaris  qare bis  ganmeor ado ba 2%-mde aRwevs, 
xo lo  mTa-sabueTSi  da Tbi li sis  aer opor tSi  2%-s aR-
emat eba. 
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nax. 2.3.1-ze  ru kasTan er Tad  naCvenebia  agreT ve qaris  
sxvadas xva gra daci is  siCqare ebis  ganmeor adob ebis  di -
agra mebi  zo gi er Ti  punqti saTvis . ro gorc  di agra mebi -
dan Cans, yvela  punqtSi  ud id esi  ganmeor ado ba qaris  
2m/wm-is  tol  an met siCqare ebs Seesabameba. aRniS nuli  
gra daci is  ganmeor ado ba foT Si  70%-s, quTais Si  65%-s, 
yazbegSi  60%-s Seadgens. ramdenadme nakle bia  qaris   
siCqaris  am gra daci is  ganmeor ado ba gor Si , xo lo  Tbi -
li sis  aer opor tSi  55%-mde, qalaq Si  ki  50%-mde kle bu-
lobs . aRniS nul  gra daci aSi  qaris  yvela  siCqare ebi  
Sedis , gar da 0-1 m/wm-isa , amit om Semdgo mi gra daci ebis  
ganmeor adob ebi  (4, 6, 8 da a.S. m/wm-is  to li  an meti ) 
bunebri via  kanonzo mier ad kle bulobs , xo lo  zo gi erT  
punqtSi  qaris  siCqaris  umaRle si  gra daci ebi  aRar  aR-
in iS neba. magali Tad  axal qalaq Si  ar  aRin iS neba 18m/wm-
ze  meti  qaris  siCqare ebi . swored  amit om qaris  siCqare -
ebis  ganawi le ba eqsponenci al ur  xasi aTs  at ar ebs, rac  
kar gad Cans nax. 2.3.1-ze  war modgeni li  di agra midan.  

cxa dia , rom  qaris  maqsi malu ri  siCqare ebi  damoki de-
bulia  dro iT  in ter val ze . rac  dro is  uf ro  xan-
grZliv  in ter vals  ganvi xi lavT , miT uf ro  met i  aR-
moCndeba qaris  maqsi malu ri  siCqare . amit om qaris  re Ji -
muli  maxasi aTeble bis  Sefa sebi sas, gansakuT re biT  sam-
Seneblo  miznebi saTvis , auc il ebel ia  gaTvalis wi nebu-
li  iy os  qaris  mosalod neli  maqsi malu ri  siCqare ebi . 
aSkaraa , rom  amasTanave qaris  siCqaris  SesaZlo  maqsi -
malu ri  si di de dakvir vebaTa peri od is  xangrZli vobas-
Tan er Tad  izr deba. 

cxril Si  2.3.2 war modgeni lia  sxvadas xva dro iT  
in ter val Si  mosalod neli  qaris  maqsi malu ri  siCqare e-
bi .  

cxril Si  2.3.2 war modgeni li  monacemebis  Tanaxmad 50 
weli wadSi  er Txel  mainc  qaris  siCqarem abaSaSi , axal -
qalaq Si , axmeta Si , baTumSi , bakuri anSi , baxmaro Si , gag-
ra Si , vazi anSi , mamiso ni s da zekaris  uRel te xi leb ze , 
Tbi lis Si , TeT ri  wyaro Si  da mTa-sabueTSi   mosalod -
nelia  gadaaWar bos  30-32 m/wm-s, aseTi  qare bi  gri galur  
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xasi aTs  at ar ebs da damangre veli  Sedegebi  moaqvs. Tu -
mca  zog  CamoTvlil  punqtSi  es SeiZ le ba 20 da 5 wel -
i wadSi  er Txel  moxdes . 

 

cxri li  2.3.2. qaris  maqsi malu ri  siCqare ebi . m/wm 
SesaZle beli  5. 20. 50 weli wadSi  er Txel  mainc   

@# punqtis  dasaxele ba 

qaris  siCqare  

 m/wm 

v5 v20 v50 

1 abasTu mani  19 24 29 
2 abaSa 24 27 30 
3 axal qala qi  25 31 36 
4 ambro la uri  22 25 27 
5 axmeta  25 30 33 
6 baTu mi. qala qi  24 28 32 
7 bakuri ani  24 28 31 
8 baxmaro  29 36 40 
9 bor jo mi 17 23 27 
10 gagra  28 40 48 
11 vazi ani  44 49 56 
12 mamiso nis  uR. 38 44 51 
13 zekaris  uR. 40 50 53 
14 Tbi li si . aer op. 41 48 56 
15 Tbi li si  obser vat . 24 30 34 
16 Tela vi  21 25 27 
17 TeT ri  wyaro  28 33 38 
18 la go dexi  23 26 29 
19 mestia  17 20 23 
20 mTa sabueTi  34 38 41 
21 oni  17 22 24 
22 Jin vali  18 21 24 

 

qaris  saSualo  da maqsi malu ri  siCqare ebi  war moad-
gens auc il ebel , magram ar asakmaris  ener geti kul  maC-
venebels . sxvagvarad  rom  vTqvaT, qaris  siCqaris  daba-
li  mniSvnelo bis  dros  gar kveul ia  maTi  gamoyenebis  
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ar aper speqti ul o ba, magram siCqaris  maRali  mniSvnelo -
ba mudam ar  uz run vel yofs  qaris  ener gi is  gamoyenebis  
ef eqtu ro bas. ener geti kuli  Tval saz ri siT  mniSvnelo -
vania  samuSao, anu is eTi  siCqare ebi , rom le bic  aRemat e-
ba qar bor balas  daZvris  sawyis  siCqares  da uz run vel -
yofs  qaris  ener geti kuli  danadgaris  avto matur  re -
Jims. samuSao siCqare  ic vle ba qar bor balas  daZvris  
sawyi si  siCqari dan im maqsi malur  siCqaremde, rom lis  
dro sac  bor bali  avto matu rad  gamodis  re Ji midan. ar a-
aqti ur  siCqared  iT vle ba qaris  is eTi  siCqare ebi , rom -
le bic  ver  uz run vel yo fen  qar bor balas  brun vas, mas 
miekuT vneba siCqare ebi  0-2m/wm. qaris  siCqare ebs, ro -
gorc  ener geti kul  maCveneblebs  ganvi xi lavT  cal ke 
TavSi . aseve cal ke TavSi  iq neba war modgeni li  saSi Si  
da gri galu ri  qaris  maxasi aTeble bi . 

 

2.4. qaris siCqaris dReRamuri svla  
Qqaris  siCqares  gaaCnia  dReRamuri  svla , rac  ganpi -

ro bebulia  adgi lis  fi zi kur -geog ra fi uli  pi ro bebiT . 
qaris  siCqaris  dReRamur  svla Si  maqsi mumi SuadRes 
myardeba. amis  mizezia  Ter muli  ar amdgra do ba, ris  ga-
moc Zli er deba ver ti kalu ri  tur bulen tu ri  cvla , da 
ur Ti er Tqmedeba at mosfe ros  qveda da zeda fe nebs So-
ris . at mosfe ros  qveda fe nebSi  matu lobs  zeda fe nebi -
dan swra fad  moZra vi  nawi la kebis  nakadi , xo lo  zeda 
fe nebSi  ki  matu lobs  is eTi  nawi la kebis  nakadi , ro -
mel Tac  hori zon ta lu ri  moZra ob is  nakle bi  siCqare  ga-
aCnia . wlis  Tbi li  peri od is  ganmavlo baSi  qaris  siCqa-
ris  maqsi mumi gadain acvlebs  dRis  meo re  naxevar Si . ma-
gali Tad  iv lis Si  Tbi lis Si  qaris  siCqaris  maqsi mumi 
Seesabameba 16sT.-s (ʕʣʠʟʙʘʨʘʰʚʠʣʠ ʕ.ʐ., ɻʦʥʛʣʘʜʟʝ ʅ.ʐ., 1980). 

amis  gamo qaris  siCqaris  dReRamur  svla Si  ud id esi  
mniSvnelo bebi  umTavre sad  dRis  meo re  naxevar Si  aRin -
iS neba. qaris  siCqaris  mini mumi ki  xSi rad  dRis  da Ram-
is  saaTebSi  myardeba. yvela ze  kar gad naTqvami gamoxa-
tu lia  Savi  zRvis  sanapi ro ze , saqar Tvelos  mTaTaSor -
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is  bar Si , samxreT  mTianeTSi  da kavkasi on is  mTian zo -
naSi  (cxri li  2.4.1).  

Tumca , ro gorc  e.su xiS vi li  aRniS navs, zo gi erT  ad-
gi leb Si  qaris  siCqare  Ramis saaTebSi  izr deba. aseTi  
su ra Ti  aRin iS neba gar dabanSi , Tbi lis Si (aer opor ti ), 
axmeta Si  da sxv. a.zani nas(ɿʘʥʠʥʘ ɸ.ɸ. 1961) az riT  es mo-
vle na samxre Tis  or i enta ci is  kal Tebis  Zli eri  gada-
xu re biT  aix sneba, ris  Sedegadac  haeri  eSveba fer dob -
ze  da iZens Zli er  aCqare bas. 

rogorc cxrili 2.4.1 -dan Cans saSualo wliuri mo -
nacemebiT qaris u didesi siCqare qobuleTSi, quTa isSi, 
TbilisSi da axalqala qSi 13-19 saaTebs Seesabameba. es 
suraTi SenarCunebulia calkeul TveebSic. gans xvave-
buli qaris reJimia mRalmTian zonaSi, sadac qari Ra -
mis saaTebSi Zlierdeba, rac aixsneba konveqciuri nak -
adebis ga nviTarebis dagvianebiT. magaliTad maR al mTi-
an yazbegSi qaris udidesi siCqareebi Ramis 1 sa aTze 
aRiniSneba, gamTeniisas da dRis saaTebSi ki klebul -
obs. mdinare rionis xeobaSi ivlisidan agvi stos CaT -
vliT qaris siCqaris momateba saRamos saa TebSi aRini -
Sneba, rac musonuri da brizuli qarebis moqmedebiT 
aixsneba. igive Sedegi iqna miRebuli Sa vizRvispira 
zolSi Catarebuli eqspediciebis safuZ velze (s.blan -
uca, e.elizbaraSvili, n.qarcivaZe, 1982).  

qaris siCqaris dReRamuri svla ufro mkveTrad 
aris gamoxatuli wl is Tbili periodis ganmavlobaSi, 
rac am dros temperaturis vertikaluri gradientis 
gazrdis Sedegia. magaliTad, ivlisSi qaris siCqaris 
dReRamuri svlis amplituda Seadgens qobuleTSi -2.5, 
quTaisSi -4.0, TbilisSi -1.3, axalqalaqSi -3.1, xolo ma -
RalmTian yazbegSi -1.8 m/wm-s. wlis civi periodis gan -
mavlobaSi qaris siCqaris dReRamuri  svla SedarebiT 
naklebad aris gamoxatuli da misi dReRamuri  ampli -
tudac klebulobs. kerZod, ianvarSi qaris siCqaris 
dReRamuri svlis amplituda Seadgens qobuleTSi -0.7, 
quTaisSi -0.9, TbilisSi -0.9, axalqalaqSi -3.1, xolo maR -
al mTian yazbegSi -0.6 m/wm-s. 
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cxrili 2.4.1. qaris siCqaris dReRamuri svla , m/wm 
punqti  sT.  Tveebi  weli  

I IY  YII  X 

qobuleTi  1 
7 
13 
19 

2.6 
2.6 
3.2 
2.5 

2.2 
2.3 
3.8 
2.7 

1.6 
1.6 
4.1 
3.0 

1.9 
2.3 
3.2 
1.0 

2.1 
2.2 
3.6 
2.5 

QquTais i  1 
7 
13 
19 

5.4 
5.3 
5.3 
6.2 

4.9 
5.5 
7.3 
5.0 

1.0 
1.8 
5.0 
4.2 

4.7 
4.6 
6.2 
3.8 

4.2 
5.5 
6.4 
4.8 

Tbilisi  1 
7 
13 
19 

1.2 
1.7 
3.1 
2.2 

2.2 
2.0 
4.1 
2.8 

2.3 
2.4 
3.6 
2.8 

1.5 
1.5 
3.1 
1.9 

1.9 
1.8 
3.4 
2.3 

axalqalaqi  1 
7 
13 
19 

3.5 
3.3 
4.1 
4.0 

2.4 
2.4 
5.3 
4.2 

1.2 
1.2 
4.2 
4.3 

1.2 
1.2 
3.9 
2.2 

2.1 
2.0 
4.2 
3.7 

Yyazbegi 
m/m 

1 
7 
13 
19 

7.6 
6.8 
7.4 
6.2 

7.0 
6.7 
7.0 
6.5 

5.7 
5.4 
5.1 
3.9 

7.9 
6.9 
7.5 
6.5 

7.2 
6.3 
6.4 
5.8 

Q 
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Tavi 3. haeris temperatura  

 

3.1. reliefis gavlena temperaturis velis 
Camoyalibebaze  

saqar Tvelos  te ri to ri aze  haer is  tempera tu ris  re -
Ji mis Camoyali bebaze upir veles  yovli sa gavle nas ax-
dens adgi lis  re li efi -si maRle  zRvis  do nedan, eqspo-
zi cia  da re li ef is  for ma. maT Soris  wamyvani  ro lo  
adgi lis  si maRles  miekuT vneba. 

adgi lis si maRle.  nebis mieri kli matu ri el ementis 
cvli le ba si maRlis mi xed viT zo gadad aR iw er eba ra i -
me n-xaris xis mra val wevriT:   

            M=ä
=

Z
n

1i

i
ia ,              (3.1.1)  

sadac M-klimaturi elementia , Z-adgilis simaRlea, 

ia -regresiis koeficientebia, i=0,1,2...n. 

rac metia mravalwevris xarisxi, miT ufro zustad 
aRwers  is  kli matu ri  el ementis  ver ti kalur  ganawi le -
bas, magram amave dros  ver  uz run vel yofs  Ămete or ol -
og i uri  xmaur iT ñ gamowveul  cdo mile baTa gamoric x-
vas. dabali  ri gis  mraval wevri  ki  empi ri u li  masalis  
sakmaod  ux eS aRweras  iZ le va. amit om mraval wevris  Se-
r Ceva unda moxdes  speci al uri  kri te ri umebis  safuZ -
vel ze .  

(3.1.1) for mulis  umar ti vesi  SemTxvevaa wrfi vi  fun -
qcia , ro desac  i=1. am for muliT , ro gorc  wesi , aRwe-
ren  haer is  tempera tu ris , agreT ve wylis  or Tqlis  par -
ci al uri  wnevis  ganawi le bas (e.el iz baraS vi li , 1978). 
aseTi  midgo mis safuZ vel ze  moxer xda  tempera tu ris  
ver ti kalu ri  Wri le bis  miReba im maRal mTiani  zo ni -
saTvis , sadac  mete or ol og i uri  dakvir vebebi  ar  war mo-
ebs (nax.3.1.1.). 

tempera tu ris  ver ti kalu ri  Wri le bi  naTlad   gamo-
xata vs haer is  saSualo  Tvi uri  tempera tu re bis  cvli -
le bas dro sa da sivr ceSi , misi  dro i Ti  da ver ti kalu -
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ri  gra di ente bis  cvli le bas dro is  da si maRleb ri vi  
zo nis  nebis mier  in ter val Si .  

  
nax.3.1.1. temperaturis velis sivrciT -dr oiTi Wrili: 

dasavleT saqarTvelo, aRmosavleT saqarTvelo 

(m.elizbaraSvili,  1999)  
 

cxril Si  3.1.1. war modgeni lia  haer is  tempera tu ris  
saSualo  mniSvnelo bebi  stan dar tu li  si maRle ebis aT-
vis  saqar Tvelos  or  gansxvavebul  kli matur  ol qSi . 

cxri li dan Cans, rom  er Ti  da ig i ve si maRle ebze da-
savleT  saqar Tvelo Si  zamTari  uf ro  Tbi lia  da zaf -
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xu li  gri li  vid re  aRmosavleT Si , rac  Savi  zRvis  gav-
le niT  aix sneba. 

tempera tu ris  cvli le ba si maRlis  mixed viT  xasi aT-
deba ver ti kalu ri  tempera tu ru li  gra di entiT , ro me-
lic  Zal ze  cvale badia  da damoki debulia  ro gorc  fi -
zi kur -geog ra fi ul  pi ro bebze, ise  weli wadis  dro -
ze(cxri li  3.1.2). 

 

  

  

cxri li  3.1.2-dan Cans, rom  tempera tu ris  gra di entis  
wli ur  svla Si  gamoik veTeba ori  ti pi . pir veli , maqsi -
mumiT zamTar Si  da mini mumiT gazaf xul sa da Semodgo -
maze, damaxasi aTebel ia  kol xeTis  bari sa da mtkvris  
xeob is aTvis  300-400m si maRlem de, xo lo  meo re  ti pi -maq-
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si mumiT zaf xul Si  da mini mumiT zamTar Si , damaxasi aT-
ebel ia  mTiani  ra i onebis aTvis . 

tempera tu ris  maqsi malu ri  gra di ente bi  aRin iS neba 
wlis  Tbi li  peri od is  ganmavlo baSi  dasavleT  saqar -
Tvelo Si  800-1000 da 1400-1600m  si maRle ebze , xo lo  aR-
mosavleT  saqar Tvelo Si -1700m-ze  maRla . mini malu ri  
gra di ente bi  daik vir veba wlis  Tbi li  peri od is  ganmav-
lo baSi . es aix sneba zamTris  TveebSi  aRmosavleT  sa-
qar Tvelo Si  gabato nebuli  in ten si uri  ef eqtu ri  gamos-
xi vebiT  da tempera tu ru li  in ver si ebiT , rac  damaxasi -
aTebel ia  at mosfe ros  anti cik lo nalu ri  mdgomare ob -
is Tvis . es pro cesebi  imdenad mZlav ria , rom  haer is  
tempera tu ra  1000-1200m si maRlis  fe naSi  mra val wli ur  
re JimSic  ki  aRemat eba mis qvemod ganla gebuli  fe nebis  
tempera tu ras . kol xeTis  bar Si  in ver sia  war moiq mneba 
gazaf xul ze , rac  gamowveul ia  zRvis  zedapir ze  Camo-
yali bebuli  haer is  masebis  adveqci iT  zamT ris  ganmav-
lo baSi  gaci ebul  xmele Tis  zedapir ze . Tbi li  nakadis  
qveda fe nebi  siT bos  nawils  qvefe nil  zedapirs  gadas -
cems da civ deba uf ro  metad , vid re  zeda fe nebis  tem-
pera tu raa  (cxri li  3.1.3). 

cxri li  3.1.3. in ver si uli  f enebis  maxasi aTeble bi  
(ʕʣʠʟʙʘʨʘʰʚʠʣʠ ʕ.ʐ..1978) 

Tveebi  si maRle  m  simZlav re m  si di de  0C 
kol xeTis ba ri  

marti  0 70 0.2 
apri li  0 70 0.3 

mai si  0 70 0.3 
centra lu ri kav kasi o ni  

ian vari  1030 140 0.7 
Teber vali  1030 140 0.2 
noemberi  1030 140 0.2 
dekemberi  1030 140 0.7 

aRmosavleT kav kasi o ni  
ian vari  1000 200 0.5 

dekemberi  1000 200 0.2 
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amri gad, mi ux edavad im i sa, rom ha er is tem pera tu ris 
si maRlis mi xed viT cvli le ba wrfiv ka nonzo mier ebas 
eqvemdebare ba, xSi rad in ver si uli mov le nebis ga mo es 
kanonzo mier eba ir Rveva. kol xeTis bar Si in ver sia gan -
sakuT re biT xSi ria ga zaf xul ze, rac gan pi ro bebulia 
xmele Tis ga ci ebul ze dapir ze zRvi dan Tbi li ha er is 
masebis ga daadgi le biT. am dros Tbi li na kadis qve da 
fe nebi siT bos na wils ga das cemen qvefe nil ze dapirs 
da amiT Tvi Ton uf ro ci vi aR moCndeba, vid re ze da fe -
nebi. es mniS vnelo van gavle nas ax dens tem pera tu ris 
ganawi le bis xa si aTze da tem pera tu ris cvli le ba si -
maRlis mi xed viT mar ti vi wrfi vi fun qci iT ve Rar aR iw -
er eba. 

fer do bis  gavle na. tempera tu ris  cvli le baze  ad-
gi lis  si maRlis  gavle nis  Sefa sebis  dros  xSi rad  ar  
miiR eba mxedvelo baSi  TviT  sad gure bis  adgil mdebare -
o ba. ra i me makro fer dob ze ganla fe buli  sad gure bi  si -
maRlis  gar da gansxvavdebi an re li ef is  sxva mor fo met-
ri uli  para metre bi Tac , upir veles  yovli sa makro fer -
do bis  dax ri lo biT , amit om tempera tu ris  re al uri  
ver ti kalu ri  gra di enti  SeiZ le ba war modgenil  iq nas 
misi  mdgenele bis  saSual ebiT  (ʕʣʠʟʙʘʨʘʰʚʠʣʠ ʕ.ʐ.,1989): 

                                  

ɔ =ɔ(0) + ɔ(1) ctg Ŭ,         (3.1.2) 
 

sadac  ɔŁtempera tu ris  re al uri  ver ti kalu ri  gra -
di entia , ɔ(0)-misi  ver ti kalu ri  mdgenelia , ɔ(1)-gra di en-
tis  hori zon ta lu ri  mdgenelia , xo lo  Ŭ Łfer do bis  
dax ri lo baa(cxri li .1.4.). 

cxri li  3.1.4. tempera tu ris  ver ti kalu ri  gra di entis  
mdgenele bi  (ʕʣʠʟʙʘʨʘʰʚʠʣʠ ʕ.ʐ..1989) 

dasavleT kav kasi o ni  aRmosavleT kav kasi o ni  
ian vari  iv li si  ian vari  iv li si  

ver ti kalu ri  0C /100m 

0.50-0.52 0.53-0.55 0.50-0.54 0.62-0.66 

ganedu ri   0C/100km 
1.0-1.1 2.0-2.3 1.0 2.0-2.2 
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Tu  gaviT valis wi nebT, rom  tempera tu ris  saSualo  
pla neta ru li  gra di enti  yovel  100km-ze  0,50C Seadgens, 
maSin  war modgeni li  cxri lis  monacemebi dan gamomdi na-
re , kavkasi on is  mTebis  masi ur ob is  gavle na zaf xul Si  
gani saz Rvre ba 1,5-1,80

C si di diT  yovel  100km-ze . 
re li ef is  for ma. haer is  tempera tu ra ze  ar sebiT  gav-

le nas axdens re li ef is  for ma. tempera tu ris  cvli le -
bis  xasi aTi  re li ef is  for misagan damoki debule biT  
Seesabameba a.voeik ov is  cno bil  kanons, rom lis  Tanax-
madac  re li ef is  dadebi Ti  for mebi  amci re ben ampli tu -
das , xo lo  uar yo fi Ti  for mebi  zrd i an ampli tu das . am 
kanons kar gad Seesabameba cxril Si  3.1.5 war modgeni li  
monacemebi  saqar Tvelis  pi ro bebi saTvis , rom le bic  mi-
Rebulia  cxril  3.1.4-Si  mocemuli  gra di ente bis  gamoye-
nebiT . 
cxri li 3.1.5. zRvis do neze. 4 20 ganedze  da 43 0 grZed ze 
dayvani li ha er is  sa Sualo tem pera tu re bi.  ʦʉ (m. el iz -

baraS vi li. 1999)  
Tveebi  gamoyenebuli 

sad gure bis 
ric xvi  I IV  VII  X 

mTis fer do bi. samxre Tis eqs pozi cia. dax ri lo ba 6-80 
3.5 15.8 28.2 16.4 12 

mTis fer do bi. Crdi lo eTis eqs pozi cia. dax ri lo ba 3-70 
3.3 15.3 27.5 16.1 6 

zegani  
4.6 16.0 28.1 17.0 10 

qvabuli  
3.3 16.9 29.3 16.6 10 

mTaTaSo ri si ba ri  
2.8 15.8 28.6 16.2 8 

zRvis pi ra dab lo bi  
5.3 16.6 28.4 17.5 14 

 

cxr i lis  Tanaxmad zamTar Si  zegnebi  da zRvis pi ra  
dablo bebi   1-20-iT  Tbi lia , vid re  mTis  fer do bebi , qva-
bure bi  da mTaTaSori si  vakeebi . gazaf xu lis  ganmavlo -
baSi  gansakuT re biT  swra fad  Tbeba qvabure bi , da zaf -
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xul Si  aq tempera tu ra  0,5-1,50-iT  metia , vid re  re li ef is  
sxva for mebSi . zaf xu lis  tempera tu re bi  mini malu ria  
mTis  fer do bebze da zegnebze, xo lo  ramdenadme maRa-
lia  mTaTaSoris  vakeebze da zRvis pi ra  dablo bebze. 

 mor fo metri uli  faq to re bis  kompleq si . cxa dia , 
rom  tempera tu ris  velis  for mire baze, zemod ganxi lu -
li  faq to re bis  gar da, moqmedebs re li ef is  sxva maxa-
si aTeble bic , anu re li ef is  mTeli  kompleq si  Tavi si  
hori zon ta lu ri , Tu  ver ti kalu ri  danawevre biT . Cata -
re buli  kvle vebis  safuZ vel ze  dad gin da re li ef is  yve-
la ze  in for mati uli  mor fo metri uli  maxasi aTeble bi , 
rom le bic  cal saxad  gansaz Rvra ven mete or ol og i uri  
sad guris  mdebare obas mTis  sis te maSi  (ʕʣʠʟʙʘʨʘʰʚʠʣʠ ʕ. 
ʐ., ʍʝʣʘʜʟʝ ʊ.ɺ.,1988), ris  safuZ vel zec  miRebuli  reg re -
si is  ganto le bebis  saSual ebiT  aix sna tempera tu ris  
velis  for mire baze re li ef is  mor fo metri uli  faq to -
re bis  gavle nis  meqaniz mi da Sefas da tempera tu ris  
fo nuri  mniSvnelo bebi  adgi lis  makrom debare ob is , ho-
ri zon ta lu ri  danawevre bis , re li ef is  for mis da sxva 
faq to re bis  gaTvalis wi nebiT  (ʕʣʠʟʙʘʨʘʰʚʠʣʠ ʕ.ʐ., ʍʝʣʘʜʟʝ 
ʊ.ɺ., ɻʝʮʘʜʟʝ ɿ.ɼ.,1988; ʕ.ʐ.ʕʣʠʟʙʘʨʘʰʚʠʣʠ, ʊ.ɺ.ʍʝʣʘʜʟʝ, 1989). 

 mor fo metri uli  faq to re bis  gavle na tempera to ra -
ze  gansxvavebulia  wlis  sezo nebis  mixed viT . zamTar Si  
gansakuT re buli  mniSvnelo ba aqvs re li ef is  for mas 
da ekra ni re bas, rac  zamTri saTvis  damaxasi aTebeli  am-
in dis  pi ro bebiT  aix sneba. amin dis  Camoyali bebaSi  mTa-
vari  ro li  fron ta lur  pro cess  miekuT vneba, ro melic  
SemoiWre ba dasavle Ti dan, an aRmosavle Ti dan. Mmode-
li re bis  Tanaxmad, am dros  sxva Tanabar  pi ro bebSi , 
viwro  xeo ba 0.5-1.50-iT  Tbi lia  gaSlil  vel ze , xo lo  
es ukanaskneli  0.5-1.50-iT  Tbi lia  qvabul ze . zaf xu lis  
tempera tu ris  for mire baze  mravali  mor fo metri uli  
faq to ri  monawi le obs , rac  Si damasi uri  pro cesebis  
gaxSi re biT  aix sneba. am dros  mniSvnelo vani  wi li  mTis  
sis te mis far gleb Si  mdebare ob as miekuT vneba. mTis sis -
te mis saz Rvri dan yovel  100km siRr meSi  tempera tu ra  
saSual od  20-iT  izr deba. xeob is  zemo weli  100-iT  ci -
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via  qvemo wel ze , re li ef is  uar yo fi Ti  for mebi  20-iT  
Tbi lia  re li ef is  dadebiT  for mebze, daxu ru li  xeo ba 
0.5-10-iT  ci via  Ria  vel ze , xo lo  es ukanaskneli  aseTi ve 
si di diT  ci via  qvabul ze . tempera tu ra ze  moqmedebs ag-
reT ve adgi lis  ekra ni re ba, ker Zod  Crdi lo eTid an da 
aRmosavle Ti dan ekra ni re bis  SemTxvevaSi  fer xde ba ci -
vi  haer is  masebis  SemoWra . wlis  gar damaval  sezo nebSi  
izr deba xeob is  gaswvriv  Rer Zze mdebare ob is  ro li , 
rac  am dros  mTa-xeob is  cir kula ci is  gaaqti ur ebiT  
aix sneba. tempera tu ra  xeob is  zemo wel Si  daaxlo ebiT  
70-iT  nakle bia , vid re  qvemo wel Si .  

aseTi mid go miT  mo deli re buli sa qar Tvelos mTi a-
ni ra i onebis  tem pera tu ris ve lis frag mente bi war -
modgeni lia  nax. 3.1.2 -ze. 

 
nax. 3.1.2. morfometriuli faqtorebis gaTvaliswinebiT 

miRebuli haeris saSualo wliuri temperaturis 
modeluri velis fragmentebi.  ʆʉ. (ʕ.ʐ.ʕʣʠʟʙʘʨʘʰʚʠʣʠ, 

ʊ.ɺ.ʍʝʣʘʜʟʝ,  1989) 
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3.2. saSualo  wli uri  da  Tvi uri  tempera tu re bi  
haer is  tempera tu ra  kli matis  umniS vnelo vanesi  

el ementia , amit om adgi lis  tempera tu ru li  re Ji mi 
kli matis  Zi ri Tad  Tavi sebur ebebs gamoxatavs . saqar -
Tvelos  te ri to ri aze  tempera tu ris  ganawi le bas kon-
tras tu li  xasi aTi  aqvs, rac  misi  fi zi kur -geog ra fi -
uli  mraval fe rov nebiT  aix sneba (cxri li  3.2.1). 

 
 

ro gorc  cxri li dan Cans haer is  tempera tu ris  wli -
ur  svla Si  maqsi mumi iv lis -agvis to Si , mini mumi ki  Zi -
ri Tadad  ian var Si  aRin iS neba. maRal mTian ra i onebSi , 

zRvis  do nedan 2700-2800 m si maRli dan tempera tu ris  

mini mumi Teber vlis  Tveze  gadain acvlebs  (magali T ad , 

yazbegi  m/m, mamiso nis  uRel te xi li ). Savi  zRvis  sanapi -
ro ze  da  kol xeTis  dablob ze  gazaf xu lis  da  Semod-
go mis tempera tu re bi  uf ro  metad  gansxvavdeba er Tma-
neTi sagan, vid re  aRmosavleT  saqar Tvelo Si . ker Zod  
kol xeT is  dablob ze  da  zRvis pi reT Si  Semodgo ma ga-
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zaf xul ze  gaci le biT  Tbi lia , vid re  aRmosavleT  sa-
qar Tvelo Si .  

haer is  tempera tu ris  te ri to ri uli  ganawi le bis  Se-
saxeb deta lu rad  SesaZle belia  vimsje loT  iz oT er me-
bis  ru kebi dan (nax.3.2.1.-3.2.5). 

 
nax.3.2.1. haeris  temperatura . 0C. weliwadi  (e.elizba -
raSvili , m.elizbaraSvili , j .vaCnaZe, saqarTvelos  

klimaturi  da  agroklimaturi  atlasi , 2011) 
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nax.3.2.2.haeris  temperatura . 0C.ianvari  (e.elizbara Svi -
li , m.elizbaraSvili , j .vaCnaZe, saqarTvelos  klimatu -

ri  da  agroklimaturi  atlasi , 2011) 

 
nax.3.2.3. haeris  temperatura . 0C.aprili  (e.elizbaraSvi -
li , m.elizbaraSvili , j .vaCnaZe, saqarTvelos  klimatu -

ri  da  agroklimaturi  atlasi , 2011) 

 
nax.3.2.4.haeris  temperatura .0C.ivlisi  (e.elizbar aSvili , 

m.elizbaraSvili , j .vaCnaZe, saqarTvelos  klimaturi  

da  agroklimaturi  atlasi , 2011) 
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nax.3.2.5. haeris  temperatura . 0C.oqtomberi  (e.elizbara -
Svili , m.elizbaraSvili , j .vaCnaZe, saqarTvelos  klima -

turi  da  agroklimaturi  atlasi , 2011) 
 

saqar Tvelos  te r i to ri aze  haer is  tempera tu ris  saSua-
lo  wli uri  mniSvnelo ba ic vle ba 150 dan minus  60C-mde 
far gleb Si . gansakuT re biT  maRali  tempera tu re bi (13-150C) 

aRin iS neba Savi  zRvis  sanapi ro sa da  ri on is  xeob aSi . 
aRmosavleT  saqar Tvelo Si  gansakuT re biT  Tbi li  ra i -

onebia  mtkvris  Sua di neba da  al aznis  veli (12-150C). adgi -
lis  si maRlis  gazr das Tan er Tad  tempera tu ra  kle bu-
lobs  da  Seadgens mesxeTis  qedis  zeda  sar tyel Si  (baxma-
ro ) 4-50C, dasavleT  kavkasi onze  (mamiso nis  uRel te xi li ) -

2-30C-s da  centra lur  kavkasi onze  (yazbegi ,maRal mTiani ) -5-

60C-s. kavkasi onis  maRal mTian zo naSi  saSualo  wli uri  

tempera tu ra  minus  60-ze  dabla  ecema. 
ian varSi  yvela ze  Tbi li  agr eTve Savi  zRvis  sanapi roa . 

saSualo  Tvi uri  tempera tu ra  aRemat eba 60-s. kol xeTis  

dablo bis  siRr meSi  tempera tu ra  kle bulobs  4-50-mde, xo -
lo  imer eTis  maRlob ze  Seadgens 0-40-s. mesxeTis  qedis  

samxreT  fer dob ze  tempera t ura  minus  40-ze  dabla  ecema, 
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xo lo  kavkasi onis  maRal mTian zo naSi  minus  140-ze  nakle -
bia . 

aRmosavleT  saqar Tvelo Si  yvela ze  Tbi li  agreT ve al -
aznis  vake da  qvemo qar Tlis  vakis  centra lu ri  nawi lia , 

aq saSualo  Tvi uri  tempera tu ra  2-40-mde aRwevs. mTaTa-
Sori si  baris  te ri to ri is  did  nawil ze  tempera tu ra  0- 

minus  20-ia , saqar Tvelos  samxreT  mTianeTSi  ecema minus  

100-mde, xo lo  kavkasi onis  maRal mTian zo naSi -minus  140-
mde. 

Camoyali bebuli  siT buri  pi ro bebis  mxriv  saqar Tvelos  

te ri to ri aze  gamoiy o fa  zamTris  4 ti pi : Zali an rbi li , 

rbi li , zo mier ad  rbi li  da  zo mier ad  ci vi . Zali an rbi li  

zamTari  damaxasi aTebel ia  kol xeTis  bari saTvis , sadac  
ian vris  Tvis  saSualo  tempera tu ra  dadebi Tia  da  aRemat -
eba 40-s. te ri to ri is  ud id es nawil ze , gansakuT re biT  aR-
mosavleT  saqar Tvelo Si , gabato nebulia  rbi li  zamTari , 

ro desac  ian vris  saSualo  tempera tu ra  ic vle ba plus  4-

dan mi nus  40-mde. saqar Tvelos  samxre Ti  mTianeTi  da  kav-
kasi onis  maRal mTiani  zo na xasi aTdebi an zo mier ad  rbi li  

zamTriT , ian vris  saSualo  Tvi uri  tempera tu ra  ic vle ba 

minus  4-dan minus  100-mde. kavkasi onis  da  samxre Tis  mTi an-
eTis  cal keul  ubnebze  gabato nebulia  zo mier ad  ci vi  

zamTari , ro desac  ian vris  saSualo  tempera tu ra  minus  

100-ze  nakle bia .   
april Si  yvela ze  maRali  saSualo  Tvi uri  tempera tu -

ra (140 da  meti ) damaxasi aTebel ia  kol xeTis  dablo bis  Si -
da  ra i onebis Tvis . dablo bis  danar Cen te ri to ri aze  da  

Savi  zRvis  sanapi ro ze  tempera tu ra  12-140-ia . imer eTis  

maRlob ze  tempera tu ra  10-120-s Seadgens. mesxeTis  qedze  

tempera tu ra  kle bulobs  40-mde, xo lo  kavkasi onis  maRal -
mTian zo naSi  Camodis -minus  40-mde. 

al azni sa da  qvemo qar Tlis  vakeebze  apri lis  saSualo  

Tvi uri  tempera tu ra  aRemat eba 120-s. mTaTaSori si  baris  

danar Cen te ri to ri aze  tempera tu ra  8-120-far gleb Sia . 

mTebSi  tempera tu ra  kle bulobs , da  ja vaxeTis  da  samsa-
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ris  qedebze  Seadgens 20-s, xo lo  maRal mTian yazbegSi -mi-
nus  80-s. 

iv lis Si  yvela ze  maRali  tempera tu ra  aRin iS neba al -
aznis  da  qvemo qar Tlis  vakeebze , agreT ve kol xeTis  dab-
lo bis  centra lur  nawil Si  da  af xazeTis  sanapi ro  zol -
Si , sadac  saSualo  Tvi uri  tempera tu ra  aRemat eba 240-s. 

kol xeTis  dablo bis  danar Cen te ri to ri aze , agreT ve Si da  
qar Tlis  vakis  samxreT  nawil Si  da  iv ris  zeganze  tempe-
ra tu ra  22-240-is  far gleb Sia . mTebSi  tempera tu ra  kle bu-
lobs , mesxeTis  da  Tri al eTis  qedebze  140-mde, xo lo  ma-
Ral mTian yazbegSi  40-mde ecema. 

saqar Tvelos  te ri to ri aze  zaf xu lis  5 gansxvavebuli  

ti pi  yalib deba: Zali an Tbi li , Tbi li , zo mier ad  Tbi li , 

zo mier ad  gri li  da  gri li . Zali an Tbi li  zaf xu li , rom -
lis  dro sac  iv li sis  Tvis  saSualo  tempera tu ra  aRemat -
eba 220-s, damaxasi aTebel ia  kol xeTis  baris , iv ris  zega-
ni sa da  al aznis  veli saTvis . Tbi li  zaf xu li  gavr ce le -
bulia  te ri to ri is  sakmaod  did  nawil ze , maT Soris  im-
er eTis  maRlob ze , Si da  da  qvemo qar TlSi , kavkasi onis  

mTiswi neTSi  da  a.S. aq iv li sis  saSualo  Tvi uri  tempera -
tu ra  18-220-ia . kavkasi onis  samxreT  fer do bis  da  saqar -
Tvelos  samxreT  mTianeTis  did  nawil ze  zaf xu li  zo mi-
er ad  Tbi lia  (14-180), xo lo  zeda  sar tyel Si -zo mier ad  

gri li  (10-140). Zal ze  mcire  far Tob ze , myinvar wveris  max-
lob lad , gabat o nebulia  gri li  zaf xu li , ro desac  iv li -
sis  saSualo  tempera tu ra  100-ze  nakle bia . 

oqtom ber Si  ud id esi  tempera tu re bi  Savi  zRvis  sanapi -
ro  zol Si  da  kol xeTis  dablo bis  te ri to ri is  did  na-
wil zea(160). kol xeTis  dablo bis  aRmosavleT  nawil Si  

tempera tu ra  140-mde ecema. amdeni vea tempera tu ra  aRmosav-
leT  saqar Tvelos  baris  te ri to ri is  did  nawil ze . si maR-
lis  gazr diT  tempera tu ra  kanonzo mier ad  kle bulobs  da  

samxreT  saqar Tvelos  mTianeTSi  Seadgens 40-s, dasavleT  

kavkasi onis  maRal mTian zo naSi  0-minus 2 0, xo lo  aRmosav-
leT  kavkasi onze -minus  40-mde ecema. 
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3.3. eqstre malu ri  tempera tu re bi   

haer is  tempera tu ris  eqstre malur  maxasi aTeblebs -am-
so lu tur  mini mums da  abso lu tur  maqsi mums, agreT ve sa-
Sualo  mini mums da  saSualo  maqsi mums saSualo  Tvi uri  

tempera tu re bis  Aanal og i uri  wli uri  svla  gaaCnia .    
mini malu ri  tempera tu re bis  unci re si  mniSvnelo bebi  

ian var -Teber val Si , xo lo  maqsi malu ri  tempera tu re bis  

ud id esi  mniSvnelo bebi  iv lis -agvis to Si  aRin iS neba.  

nax. 3.3.1 da  nax. 3.3.2 war modgeni lia  haer is  mini malu ri  

da  maqsi malu ri  tempera tu re bis  ru kebi . ru kebze  wre xa-
zebSi  aRniS nulia  tempera tu ris  abso lu tu ri mni Svnelo -
bebi , xo lo  iz oT er mebiT  da  Sesabamisi  Sefe ra debiT  naC-
venebia  abso lu tu ri  mini mumebis  da  abso lu tu ri  maqsi mu-
mebis  saSual o ebis  ganawi le ba. 

tempera tu r is  abso lu tu ri  mini mumi saqar Tvelos  te -
ri to ri aze  aRin iS na yazbegSi  (maRal mTiani ) da  Seadgi na 

minus  420. tempera tu ris  abso lu tu ri  mini mumi xer gaSi  

Seadgens minus  400-s, samxreT  saqar Tvelos  mTianeTSi  mi-
nus  39-410-s, jvris  uRel te xil ze - minus  380-s, bakuri an-
Si -minus  36, xo lo  zRvis pi ra  ra i onebSi  ar  eSveba minus  

100-ze  dabla . Aabso lu tu ri  mini malu ri  tempera tu re bis  
yvela ze  maRali  mniSvnelo bebi  dafiq si re bulia  baTumSi  

(mi nus  100), kol xeTis  dablob ze  ki  Seadgens minus  200-s. 
tempera tu ris  saSualo  mini mumis ganawi le ba te ri to -

ri aze  Zi ri Tadad  Seesabameba abso lu tu ri  mini mumebis  

ganawi le bas. af xazeTis  zRvis pi ra  ra i onebSi  haer is  tem-
pera tu ris  saSualo  mini mumi Seadgens minus  40-s, kol xe-
Tis  dablob ze  da  aWar aSi -minus  80-s, aRmosavleT  saqar -
Tvelos  bar Si -minus  12-160-s, samxreT saqar Tvelos  mTian-
eTSi -minus  20-280-s, xo lo  kavkaso in is  zo naSi -minus  20-
300-s.  

tempera tu ris  abso lu tu ri  maqsi mumebi  aRniS nulia  

Warnal Si  (Savi  zRvis pi re Tis  samxreT Si ) da  la TaSi  (af -
xazeTi ) da  Seadgens 430-s. 420 dafiq si re bulia  quTais Si , 

wyal tu boSi , zes ta fon Si , saqar Tvelos  mTaTaSoris  bar -
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Si  Seadgens 40-410-s, xo lo  maRal mTian yazbegSi  16-mde 
ecema. 

 
nax. 3.3.1. haer is  mini malu ri  tempera tu ra . 0C (e.el iz ba-
raS vi li , saqar Tvelos  kli matu ri  da  agrok li matu ri  

at la si , 2011)  

 

 
nax. 3.3.2. haer is  maqsi malu ri  tempera tu ra . 0C (e.el iz ba-
raS vi li , saqar Tvelos  kli matu ri  da  agrok li matu ri  

at la si , 2011)
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abso lu tu ri  maqsi mumebis  saSualo  mniSvnelo bebi  

ud id esia  kol xeTis  dablob ze , al aznis  vel ze  da  qve-
mo qar TlSi  da  360-s aRemat eba. aWar is , samxreT  saqar -
Tvelos  da  kavkasi onis  mTiswi neTSi  abso lu tu ri  maq-
si malu ri  tempera tu re bis  saSual o ebi  34- 360-s, xo lo  

axal qala qis  pla to ze  28-300-s Seadgens, kavkasi onis  ma-
Ral mTian zo naSi  ki  16-180-mde kle bulobs . 

    nax. 3.3.1-ze  war modgeni lia  agreT ve sxvadas xva uz -
run vel yo fis  haer is  maqsi malu ri  tempera tu ris  gamosa-
angari Sebeli  nomogra ma, Tu  cno bi lia  misi  saSualo  

mniSvnelo ba. aRsaniS navia , rom , ro gorc  naCvenebi  iyo  

(e.el iz baraS vi li , 1974) kli matu ri  eqstre mumebis  mi-
marT  mraval mxri vi  praq ti kuli  gamoyeneba aqvs gumbe-
lis  kanons : 

                   
yeexp
--=)( ,             (3.3.1.) 

sadac  y=a(x-q) -nor mire buli  gadax raa  modi sagan, a>0, 

q -mudmivaa. 
          

3.4. ci vi , yin vi ani  da  cxe li  dReebi  
re gi onal uri  kli matu ri  cvli le bebis  Sefa sebi sa-

T vis  msof lio  mete or ol og i ur ma or gani zaci am Semog-
vTavaza  27 kl i matu ri  in deqsi , rom le bic  kar gad  axasi -
aT ebs kli matis  eqstre malur  gadax rebs  (http:// etccdi. pac-

ificclimate.org/indices.shtml; Peterson, T.C.Climate Change Indices. WMO 

Bulletin, 2005, 54 (2), 83-86). aseT in deqsebs miekuT vneba ci vi , 

yi nvi ani  da  cxe li  dReebi , tro pi kuli  Rameebi , unal e-
qo da  nale qi ani  peri od ebi  da  sxv . msof lio  mete or -
ol og i uri  opgani zaci is  re ko mendaci is  Sesabamisad  
msof li os  wamyvan qveynebSi  war mate biT  mimdi nare obs  

kli matu ri  in deqsebis  kvle vebi .  
msof lio  mete or ol og i uri  or gani zaci is  ganmarte bis  

Tanaxmad civ  dRed  miCneul ia  dRe , ro desac  haer is  mini -
malu ri  tempera tu ra  uar yo fi Tia  (FDO). ci vi  dReebi  Ta-
vis TavSi  Seic aven wayin vebs. yin vi an dRed  miRebulia  dRe, 
ro desac  haer is  maqsi malu ri  tempera tu ra  uar yo fi Tia  
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(IDO). cxel  dRed  iT vle ba dRe , ro desac  haer is  maqsi ma-
lu ri  tempera tu ra  aRemat eba 25

0
ʉ-s (SU25). 

aRniS nul  in deqsebs di di  mniSvnelo ba aqvs. eqst re ma-
lu rad  dabali  tempera tu re bi  da  yin vi ani  amin debi  saSi -
Sia  Ria  cis  qveS momuSave adami anebis aTvis , aseTi  pi ro -
bebis  xangrZliv ma moqmedebam SeiZ le ba gamoiw vi os  sxe-
ul is  nawi le bis  gayin va. Aameve dros  yin vi an amin debma Se-
iZ le ba daar Rvi os  Senobebis  eqsplu at ac i is  sis te ma da  

samSeneblo  teq ni kis  gamarTu li  muSao ba. cxe li  dReebi  
uar yo fi Tad  moqmedebs  adami anis  or ganizmze  da  xSi rad  

iw vevs masze  stre sul  siT bur  dat vir Tvas , ri si  moxsnac  
higi enuri  da  samSeneblo  Ro nis Ziebebis  sru li  kompleq -
sis  gaTvalis wi nebi Tac  ki  SeuZle belia . cxe li  dReebis  
pi ro bebSi  saqar Tvelos  dablob  ra i onebSi  haer is  tempe-
ra tu ra  40

0
 C Łs aRemat eba. maRali  tempera tu re bi sa da  

dasavleT  saqar Tvelo saTvis  damaxasi aTebeli  maRali  si -
noti vis  pi ro bebSi , adami ans daxu Tu lo bis  Segr Zneba uCn-
deba, rac  uar yo f i Tad  moqmedebs  mis jan mrTelo baze , 

Sro misa da  das venebis  pi ro bebze . Sedegad  sic xe aut ane-
li  xde ba. Zali an maRali  tempera tu re bis  dros  adami anis  
sxeul is  tempera tu rac  izr deba da  myardeba hipoTer mia 
(or ganiz mis gadaxu re ba). xangrZli vi  gadaxu re bis  Sem-
TxvevaSi  sxeul is  tempera tu ram SesaZloa  miaRwi os  40

0-s, 
ra  dro sac  aRin iS neba Si nagani  or ganoebis  anemiz ir eba 

da  siT buri  dar tyma. ro gorc  wesi , cxel  dReebs xSi rad  

axlavs  unal eqo ba, amit om aseT pi ro bebSi  maRalia  gval -
vis  ganvi Tare bis  ris ki . 

nax. 3.4.1-ze  war modgeni lia  wlis  ganmavlo baSi  civ  da  
cxel  dReTa ric xvis  ganawi le ba msof lio  mete or ol og i -
uri  or gani zaci is  sabazo  peri od is aTvis  (1961-1990 ww).  

nax. 3.4.1-is  Tanaxmad ci vi  dReebis  umci re si  ric xvi  

(10-ze  nakle bi ) Savi  zRvis  aWar is  sanapi ro ze  aRin iS neba, 

im ra i onebSi , sadac  haer is  tempera tu ris ab so lu tu ri  mi-
ni mumi minus  6-80

ʉ-ze  dabla  ar  ec ema. Savi  zRvis  sanapi -
ros  danar Cen te ri to ri aze  da  kol xeTis  dablob ze  civ  
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dReTa ric xvi  30-mde aRwevs. aq tempera tu ris  abso lu tu -
ri  mini mumi minus  10-120-s Seadgens. aRmosavleT  saqar Tve-
los  vake ra i onebSi  50-100, samxreT  saqar Tvelos  mTianeT-
Si -200, xo lo  kavkasi onis  centra lur  nawil Si   300 dRem-
de izr deba. Aam ra i onebSi  tempera tu ris  abso lu tu ri  mi-
ni mumi Sesabamisad  minus  16-26

0
, 32

0
 da  36

0 Seadgens. 
 

 
a) 

 
b) 

nax. 3.4.1. ci vi  (a) da  cxe li  dReebis  (b) ric xvi  

(ʕʣʠʟʙʘʨʘʰʚʠʣʠ ʕ.ʐ., ʕʣʠʟʙʘʨʘʰʚʠʣʠ ʄ.ʕ., ʂʫʪʘʣʘʜʟʝ ʅ.ɹ., 

ʂʝʛʛʝʥʭʦʬʬ ʀ., ʂʠʢʚʘʜʟʝ ɹ. ʄ., ɻʦʛʠʷ ʅ. ʄ. 2015) 
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yin vi ani  dReebi  saqar Tvelos  bar Si  iS vi aTia  (cxri -
li  3.4.1)  

 

cxri li  3.4.1. yin vi an dReTa ric xvi  wlis  ganmavlo baSi  

(1936-2013 ww)  

punqti  si maRle , m yin vi an dRe Taric xvi  
aRmosavleT  saqar Tvelos ba ri  

Tbi li si  
Tela vi  

403 

568 

4 

7 

samxreT -saqar Tvelos  mTianeTi  

abasTu mani  
axal qala qi  

1265 
1717 

220 
200 

kavkasi o ni  
fa sanauri  

yazbegi  m/m 

1070 
3653 

21 
210 

 

yin vi ani  dReebi  Savi  zRvis  sanapi ro ze  da  kol xeTis  

dablob ze  ar  aRin iS neba. aRmosavleT  saqar Tvelos  

dablob  ra i onebSi  maTi  ra od eno ba 7 dRemde  aRwevs, 
samxreT -saqar Tvelos  mTianeTSi  60-mde izr deba, kavka-
si onis  dabal mTian zo naSi  20 dRes  Seadgens, xo lo  ma-
Ral mTian zo naSi  200 dRemde  izr deba. 

nax. 3.4.1-dan gamomdi nare obs  agreT ve, rom  cxel  dRe-
Ta ud id esi  ric xvi  qvemo qar TlSi  da  kol xeTis  dab-
lo bis  centra lur  nawil Si  aRin iS neba da  130 dRes  aR-
emat eba. Aal aznis  vel ze  cxel  dReTa ric xvi  100-s aR-
emat eba, Savi  zRvis  sanapi ro ze  100 dReze  nakle bia , 

samxreT  saqar Tvelos  mTianeTSi  0-50, xo lo  kavkasi on-
ze  0-30 dRes  Seadgens. 

Aro gorc  Cans adgi lis  si maRlis  zrdas Tan er Tad  
cxel  dReTa ric xvi  kanonzo mier ad  kle bulobs  da  da-
axlo ebiT  2500 m si maRle ze  aRar  aRin iS neba (nax.3.4.2)  

deter minaci is  ko ef ic i entis  mixed viT  adgi lis  si maR-
lis  wvli li  cxel  dReTa ric xvis  cvli le baSi  71%-s Se-
adgens. nax. 3.4.2 gamomdi nare obs , rom  saqar Tvelos  dab-
lob  ra i onebSi  cxel  dReTa ric xvi  70-s aRemat eba, da-
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bal mTian zo naSi , 1000 m si maRlem de , 60-mde kle bulobs , 

xo lo  maRal mTian zo naSi  ar  aRin iS neba. reg re si is  gan-
to le bis  Tanaxmad cxel  dReTa ric xvis  ver ti kalu ri  

gra di enti  yovel  100 m si maRle ze  5 dReRames Seadgens. 
 

 
nax. 3.4.2. cxel  dReTa ric xvis   cvli le ba si maRlis (x) 

mixed viT  Sesabamisi  reg re si is  ganto le ba(y=-0.05x+111.9 

da  deter minaci is  ko ef ic i enti  (R2
=0.71)  

 
 

nax. 3.4.3-ze  war modgeni lia  sxvadas xva gra daci is  
cxel  dReTa ric xvis  ganmeor adob ebi  saqar Tvelos  gan-
sxvavebul  fi zi kur -geog ra fi ul  pi ro bebSi  1936-2013 wle -
bis  monacemebiT . 

 

 
 

nax. 3.4.3. sxvadas xva gra daci is  cxel  dReTa ric xvis (x)  

ganmeor adob ebi  (%) saqar Tvelos  gansxvavebul  fi zi kur -

geog ra fi ul  pi ro bebSi : 1-Tbi li si ; 2-baTu mi: 3-abasTu mani  
 

nax. 3.4.3-dan gamomdi nare obs , rom  cxel  dReTa ric xvis  

ganawi le ba ganmeor adob ebis  mixed viT  fi zi kur -geog ra fi -
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ul  pi ro bebzea damoki debuli . Tbi lis Si  yvela ze  al ba-
Tu ria  101-120 da  agreT ve 121-140 cxel  dReTa ric xvi . Ti -
To euli  maTganis  ganmeor ado ba 48%-s Seadgens. baTumSi  

ud id esi  al baTo ba Seesabameba 51-80 dRis  in ter valis  

gra daci as da  Seadgens 40%-s. abasTu manSi  Warbobs  41-60 
da  61-80 dReTa in ter vale bis  gra daci ebi  (40-40%).     

cxril Si  3.4.2 war modgeni lia  monacemebi  cxe li  dReeb-
is  dad go mis peri od is  da  maTi  in ten si vo bis  Sesaxeb. 

cxrili 3.4.2. cxeli dReebis dadgomis periodi. ricxvi  
da/int ensivoba (0

ʉ) 

III  IV VY VI VII VIII  IX  X XI  
Savi zRvis sanapiro da kolxeTis dablobi  

foTi  
1/33 3/35 5/37 9/40 23/41 26/40 14/36 5/33 - 

baTumi 
- 2/33 3/38 10/39 23/41 25/41 13/37 2/33 - 

quTaisi  
 

1/32 6/35 15/37 24/40 26/41 27/42 19/40 8/38 1/30 
aRmosavleT saqar Tvelo  

Tbilisi  
- 3/32 12/35 22/38 26.40 28/40 18/38 5/35 - 

Telavi  
- 1/30 6/32 17/36 27/38 27/38 13/36 2/33 - 

Siraqi  
- 1/30 7/34 19/37 28/38 27/38 16/38 3/33 - 

samxreT -saqarTvelos mTianeTi  
walka  

- - - 1/29 5/31 6/33 1/32 - - 
axalqalaqi  

- - - 2/29 10/34 13/34 4/32 - - 

kavkasioni  
Mmestia 

- - 1/27 7/30 17/34 16/35 1/35 6/33 - 
duSeTi  

- 1/29 3/30 1033 20.35 22/35 10/34 1/31 - 
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cxe li  dReebis  in ten si voba gamoxatu lia  yovel dRi u-
ri  maqsi malu ri  tempera tu re bis  maqsi mumiT(TXx

0
C). cxri -

li dan gamomdi nare obs , rom  cxe li  dReebis  dad go mis pe-
ri o di  da  in ten si voba damoki debulia  adgi lis  fi zi kur -

geog ra fi ul  pi ro bebze . Savi  zRvis  sanapi ro ze  cxe li  

dReebi  iw yeba marti dan da  grZel deba oqtom bramde , xo -
lo  kol xeTis  dablo bis  siRr meSi  noember Sic  ki  aRin iS -
neba. wli ur  svla Si  cxe li  dReebis  ud id esi  ric xvi  da  
maqsi malu ri  in ten si voba agvis to Si  aRin iS neba da  Sesaba-
misad  25-27 dRes  da  40-420-s Seadgens. aRmosavleT  saqar -
Tvelos  vakeebze  cxe li  dReebis  peri od is  xangrZli voba 

kle bulobs  da  grZel deba apri li dan oqtom brab de . cxe -
li  dReebis  rix cvis  da  in ten si vobis  wli uri  maqsi mumebi  

iv lis -agvis to Si  aRin iS neba da  Seadgens 26-28 dRes da  38-
400-s. mTian ra i onebSi  uf ro  xanmoklea  cxe li  dReebis  

dad go mis peri o di , kavkasi onze  es peri o di  myardeba mais -
id an oqtom bris  CaTvliT , xo lo  samxreT -saqar Tvelos  

mTianeTSi  iv ni si dan seqtembramde  grZel deba. cx eli  dRe-
ebis  ri c xvis  da  in ten si vobis  wli uri  maqsi mumebi   iv -
lis -agvis to Si  aRin iS neba da  Sesabamisad  Seadgens 6-22 
dRes  da  33-350-s. 

3.5 tro pi kuli  Rameebi  

tro pi kuli  Rame er Ter Ti  im in deqsTagania , ro del Ta 
gamokvle vac  msof lio  mete or ol og i ur ma or gani zaci am 
SemogvTavaza . msof lio  mete or ol og i uri  or gani zaci is  
saeqsper to  jgu fis  ganmarte bis  Tanaxmad tro pi kulad  

miCneul ia  Rame, rom lis  dro sac  haer is  mini malu ri  tempe-
ra tu ra  aRemat eba 200-s. aseTi  Rameebi  sazo gadod  dabali  

ganedebis Tvi saa damaxasi aTebeli . saSualo  da  maRal  ga-
nedebSi  tro pi kuli  Rame unik al uri  da  iS vi aTi  movle naa, 
da  daik vir veba Zi ri Tadad  zaf xu lis  dasawyis Si . aseT 

SemTxvevaSi  wyali  wyal sacavSi  RamiTac  Tbeba. 
saqar Tvelos  sub tro pi kebi saTvis  tro pi kuli  Ramee-

bi  ar  ar is  iS vi aTi . is i ni  for mir deba samxre Ti dan, wi -
na az i id an, Tbi li  da  mSrali  haer is  masebis , an at -
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la nti ki dan da  xmel TaSuazRvis pi re Ti dan Tbi li  da  

notio  haer is  masebis  adveqci is  pi ro bebSi , rac  xor ci -
el deba ami er kavkasi aze  azor is  anti cik lo nis  gavr ce-
le bis  SemTxvevaSi . tro pi kul  RameSi  xSi rad  tempera -
tu ra  300-s aRemat eba da  adami anis Tvis  aut aneli  xde ba. 

nax. 3.5.1-ze  war modgeni lia  wlis  ganmavlo baSi  tro -
pi kuli  Rameebis  ric xvis  ganawi le ba saqar Tvelos  te -
ri to ri aze  msof lio  mete or ol og i uri  or gani zaci is  

sabazo  peri od is aTvis (1961-1990 ww). 

 
nax.3.5.1. tro pi kuli  Rameebis  saSualo  ric xvi  

 

nax. 3.5.1-dan Cans, rom  tro pi kuli  Rameebi  yvela ze  
metad  gavr ce le bulia  Saviz Rvis pi reT Si  da  mTaTaSo-
ris  bar Si - kol xeTis  dablob ze , Si da  da  qvemo qar -
Tlis  vakeebze , al aznis  vakeze , ior is  zeganze . aRniS -
nul  ra i onebSi  wlis  ganmavlo baSi  35-mde  tro pi kuli  

Rame aRin iS neba. saqar Tvelos  te ri to ri is  danar Cen na-
wil Si  tro pi kuli  Rameebi  iS vi aTia , an ar  aRin iS neba. 

zRvis  do nedan 1000 m-ze  maRla  aseTi  Rameebi  saer Tod  

ar  aRin iS neba. tro pi kuli  Rameebis  ver ti kalu ri  gra -
di enti  yovel  100 m si maRle ze  3 dReRamea  
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saqar Tvelos  cal keuli  geog ra fi uli  ra i onebis aT-
vis  vlin deba saimedo  kavSi ri  cxel  dReTa da  tro pi -
kul  RameTa ric xvebs Soris . kavSirs  Semdegi  saxe 

aqvs: 
N(RT20)=KN(SU25)+b,                  (3.5.1) 

 

sadac N(SU25)ï cxel dReTa ricxvia, (RT20)- 
tropikul RameTa ricxvia , K-regresiis koeficientia , b 
Ł Tavi su fali wevria.  

 

 Aam formulis statistikuri parametrebis mni Svnelo -
bebi warmodgenilia cxrilSi 3.5.1.  

 

cxrili 3.5.1. statistikuri parametrebi (3.5.1) 
formulisaTvis da korelaciis koeficientebi ( R) 

raioni  
parametri  

K b R 
sadgurebis  
raodenoba  

aRmosavleT sa qarTvelo  
kolxeTis dablobi  

dasavleT saqarTvelos 
mTebi 

0.394 
0.625 
0.041 

-27.67 
-45 

-0.95 

0.79 
0.88 
0.91 

15 
4 
6 

 

cxrili 3.5.1 -is Tanaxmad korelaciis koeficienti 
tropikul Rameebsa da cxel dReebs Soris gacilebiT 
maRalia dasavleT saqarTveloSi. Ees imaze miuTiT ebs, 
rom dasavleT saqarTveloSi tropikuli Rame xSirad 
cxeli dRis pirobebSi dgeba. aRmosavleT saqarTve -
loSi, klimatis aridulobis gaZlierebis gamo, tempe -
raturis dReRamuri amplituda izrdeba, amitom cxeli 
dRis pirobebSi minimaluri temperatura xSirad ecema 
200-ze dabla, ris Sedegadac damdgari Rame aRar aris 
tropikuli.  

nax. 3.5.2-ze warmodgenilia sxvadasxva gradaciis 
tropikul RameTa ricxvis ganmeoradobebi saqarTve los 
gansxvavebul fizikur -geografiul pirobebSi.  

Nnax 3.5.2-dan gamomdinareobs, rom fizikur -geogra -
fi uli pirobebisagan damoukideblad yvelaze albaTu -
ria weliwadSi tropikul RameTa 21 -40 SemTxveva. maTi 
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ganmeoradoba 50 -52%-s Seadgens. amis garda, Tbilisis -
aTvis damaxasiaTebelia tropikul RameTa ricxvis 
dabali gradaciebi (0 -20; 21-40 Rame). baTumSi ki ufro 
xSi ria tropikul RameTa ricxvis maRali  gradaciebi 
(41-60; 61-80; 81-100 Rame). 

 
nax. 3.5.2. sxvadasxva gradaciis tropikul RameTa 

ricxvis(X) ganmeoradobebi %: 1 -baTumi; 2 -quTaisi; 3 -
Tbilisi  

 

cxrilSi 3.5.2 warmodgenilia monacemebi tropikuli 
Rameebis dadgomis p eriodis da maTi intensivobis 
Sesaxeb. tropikuli Ramis intensivoba gamoisaxeba 
yoveldRiuri minimaluri temperaturis maqsimaluri 
mniSvnelobiT.  

cxrili  3.5.2-dan gamomdinareobs , rom  rogorc  tro -
pikuli  Rameebis dadgomis  periodi , ise  intensivoba  
arsebiTad  aris  damokidebuli  fizikur -geografiul  
pirobebze . ase magaliTad , Savi  zRvis  sanapiroze  tro -
pikuli  Rameebi iwyeba aprilodan  da mTavrdeba oqto -
mberSi . intensivoba  maqsimums ivlis -agvistoSi  aRwevs da 
ramdenadme aRemateba 270Łs. kolxeTis  dablobze  
tropikuli  Rameebi mart idan  noembramde grZeldeba , 
xolo  intensivoba  27-300-s aRwevs. aRmosavleT  saqarT -
veloSi  tropikul  dReTa  xangrZlivoba  klebulobs  da 
qarTlSi  grZeldeba  maisidan  seqtembramde, xolo  kax-
eTSi -ivnisidan  seqtembramde. tropikuli  Rameebis maq-



 

86 

 

simaluri  intensivoba  Seesabameba ivlis -agvistos  da 24-
26.50Łs Seadgens. 

cxrili 3.5.2 tropikuli Rameebis dadgomis periodi 
da intensivoba  (

0
ʉ) 

periodi, Tveebi  

III  IY  Y YI  YII  YIII  IX  X XI  

Savi zRvis sanapiro  
foTi  

- 20.6 23.6 24.0 27.6 27.2 24.5 21.5 - 
baTumi 

- - 21.0 24.3 26.8 26.4 25.7 20.4 - 
qobuleTi  

- 20.1 20.3 24.5 26.4 26.4 24.0 21.2 - 
kolxeTis dablobi  

senaki  

- 22.0 25.0 27.4 24.0 27.0 26.0 21.6 20.6 

quTaisi  

21.0 22.6 28.0 30.2 30.2 29.4 29.1 25.6 20.2 

qarTli  
Tbilisi  

- - 20.1 24.0 25.5 26.0 23.1 - - 

gardabani  

- - 22.8 24.1 26.4 25.9 24.1 - - 

bolnisi  

- - 21.0 23.2 25.3 25.9 24.0 - - 

kaxeTi  

Telavi  

- - - 22.3 25.1 26.1 23.4 - - 

axmeta 

- - - 23.3 24.8 24.1 21.4 - - 

dedoflis wyaro  

- - - 23.2 24.0 24.0 21.9 - - 
 

3.6. aqtiur temperaturaTa jamebi  
siTbo warmoadgens sasoflo -sameurneo warmoebis 

diferenciaciis ZiriTad ganmsazRvrel faqtors. rac 
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metia siTbo da, Sesabamisad, me tia savegetacio peri o dis 
xangrZlovoba, miT ukeTesi pirobebia maRali mo savlis 
moyvanisaTvis. teritoriis siTburi resursebis 
Sesafaseblad xSirad mimarTaven aqtiur temperatu ra Ta 
jams, rodesac dReRamuri temperaturebi aRemateba 
5;10;15;20;250-s. temperatur ebis am gradaciebs garkveuli 
mniSvneloba aqvs. magaliTad, rodesac dReRamuri tem -
peraturebi gadadis 10 0Łze maRla, vegetacias ganicdis 
sasoflo -sameurneo mcenareTa umravlesoba. aqedan ga -
momdinare, memcenareobis racionaluri ganlagebisa da 
ganviTarebisaTvis au cilebelia aqtiur temperatu raTa 
jamebis teritoriuli ganawilebis gaTvaliswineba.  

 nax.3.6.1 da nax.3.6.2-ze warmodgenilia 5 0Łze da 10 0Łze 
maRali haeris aqtiur temperaturaTa jamebis sqe maturi 
rukebi.  

Nnax. 3.6.1-dan Cans, rom 5 0-ze meti aqtiur temperatu raT a 

udidesi  jamebi(50000-ze  meti) grovdeba Savi zRvis 
sanapiroze da kolxeTis dablobis centralur nawi lSi. 
alaznis velze da qvemo qarTlSi, agreTve kol xeTis 
dablobis did nawilze aqtiur temperaturaTa jamebi 
40000-s aRemateba. samxreT -saqarTvelos mTianeT Si aqt iur 
temperaturaTa jamebi 2000 -30000-s Seadgens, xolo 
kavkasionis Txemur nawilSi 2000 0-ze naklebia.   

 
 

nax.3.6.1. 50 Łze maRali haeris aqtiur temperaturaTa 
jami ( ɻʘʚʘʰʝʣʠ,1971)  
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nax.3.6.2-is Tanaxmad 10 0-ze meti aqtiur tempera tu raTa 
udidesi jamebi(4000 0-ze meti) grovdeba qvemo qar Tlis 
da alaznis velis samxreT raionebSi, da kol xeTis 
dablobze. adgilis simaRlis zrdasTan erTad tempe -
raturaTa jamebi klebulobs, magram is mniSv nelovnad 
aris damokidebuli reliefis formaze, fer dobis eq -
spoziciaze da sxva adgi lobriv faqtorebze. samxreT 
saqarTvelos mTianeTSi aqtiur temperatu ra Ta jami ar 
aRemateba 20000-s, xolo kavkasionis ma RalmTian zona -
Si klebulobs 500 -10000-mde.  

sxva sididis (15,20,25 0) aqtiur temperaturaTa jame -
bis ganawileba analogiuria 5 da 10 0-ze meti  aqtiur 
temperaturaTa  jamebis  ganawilebisa -udidesia  qvemo qa-
rTlSi, alaznis velze da kolxeTis dablobze, xo lo 
umciresia kavkasionis maRalmTian zonaSi. ker Zod, 20 0-
ze meti aqtiur temperaturaTa jamebi Sea dgens qvemo 
qarTlSi, alaznis velze da kolxeTis da blobze 
20000-ze naklebs, xolo mTian da maRalmTian zonaSi 
umniSvneloa.  

 
nax.3.6.2. 100 Łze maRali haeris aqtiur temperaturaTa 

jami ( ɻʘʚʘʰʝʣʠ,1971) 
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Tavi 4. datenianebis reJimi  

4.1. haeris sinotive  
wyali at mosfe ros Se madgeneli mud mivi kom ponentia. 

is at mosfe ro Si ar sebobs sam-Txevad, myar da air ad ag re -
gatul mdgo mare ob aSi. at mosfe ro Si ar sebul wyals sx va-
das xva maCvenebliT ax asi aTeben, maT Soris yve la ze gavr -
ce le bulia wylis or Tqlis par ci al uri wne va, abso lu -
tu ri da Se far debi Ti si noti ve, fi zi ol og i uri si noti ve, 
ten Semcvelo ba, si noti vis de fi ci ti  da sxv.  

nax. 4.1.1-ze war modgeni lia  iv li sis  saSualo  Tvi uri  
par ci al uri  wnevis  ganawi le bis  ru ka. ru kis  Tanaxmad sa-
qar Tvelos  te ri to ri aze  wylis  or Tqlis  par ci al uri  
wneva sakmaod  did  far gleb Si  meryeobs . misi  ud id esi  
mniSvnelo bebi  Savi  zRvis  sanapi ro ze  aRin iS neba da 24-25 
heqto paskals  Seadgens. kol xeTis  dablob ze  par ci al uri  
wneva 22-24 hpa-ia , xo lo  mis mimdebare  mTiswi neTSi - 18-22 
hpa. amdeni vea par ci al uri  wneva al aznis  vel ze . Si da d a 
qvemo qar Tlis  bar Si . iv ris  zeganze wylis  or Tqlis  par -
ci al uri  wneva 16 hpa-mde kle bulobs . samxreT -saqar Tve-
lis  mTianeTSi  da kavkasi onis  did  nawil ze  par ci al uri  
wneva 8-14hpa-s Seadgens, xo lo  centra lu ri  kavkasi onis  
umaRles  mwvervaleb ze  6 hpa-ze  dabla  ecema.  

amri gad, ro gorc vxe davT wylis or Tqlis par ci al uri 
wnevis ga nawi le ba Seesabameba tempera tu ris ga nawi le bas-
misi ud id esi mniS vnelo bebi Sa vi zRvis sa napi ro zol Si 
da sa qar Tvelos dab lob ra i onebSi  aR in iS neba. zRvi dan 
daSore bi sa da ad gi lis si maRlis zrdas Tan er Tad 
wylis or Tqlis par ci al uri wne va kanonzo mier ad kle bu-
lobs. es ka nonzo mier eba Senar Cunebulia yve la Tve ebis -
aTvis, ra sac ad astu rebs cxri l Si war modgeni li mo nace-
mebi(cxri li  4.1.1.).  

ro gorc  cxri li dan Cans, wylis  or Tqlis  par ci al uri  
wnevis  wli uri  svla  agreT ve tempera tu ris  wli uri  
svlis  anal og i ur ia - maqsi mumi damaxasi aTebel ia  iv li s-ag-
vis tos Tvis , xo lo  mini mum dgeba ian var Si , maRal mTian 
zo naSi - SesaZloa  Teber val Si , an dekamber Si . 
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nax.4.1.1. wylis orTqlis saSualo Tviuri parcialuri 
wneva. ivlisi. hpa  (r.korZaxia, saqarTvelos klimaturi 

da agroklimaturi atlasi, 2 011) 
  

 
wylis or Tqlis par ci al uri wne vis dRe Ramuri svla 

agreT ve Seesabameba haer is tem pera tu ris dRe Ramur 
svlas -maqsi mumi myardeba Su adRes, xo lo mi ni mumi-SuaRam-
es an di liT. rac me tia ha er Si ar sebuli wylis or Tqli s 
par ci al uri wne va, miT met wylis orTqls Se ic avs haeri. 
par ci al uri wne vis sa Sual ebiT Se iZ le ba gamoangari Se-
bul iq nas erT ku bur metr ha er Si ar sebuli wylis or -
Tqlis ra od eno ba gra mebSi, amis aTvis sak mari sia is ga vam-
rav loT ko ef ic i entze 3/4.  
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swored  aseTi  midgo miT wylis  or Tqlis  par ci al uri  
wnevis  safuZ vel ze , jer  ki dev gasu li  saukunis  50-ian  
wleb Si  k.Sar lo um (1950) Seaf asa mxuTvare ba, rac  Seigr -
Znoba maSin , ro desac  er Ti  kuburi  metri  haeri  Seic avs 
14,08 gram wylis  orTqls , anu ro desac  wylis  or Tqlis  
par ci al uri  wneva Seadgens an aRemat eba 18,8hpa-s, miux ed-
avad imi sa Tu  ramdenia  tempera tu ra . aseTi  pi ro bebi  iv -
lis -agvis to Si  saSualo  monacemebSic  ki  dasavleT  saqar -
Tvelo Si  aRin iS neba zRvis  do nedan 400-500m si maRlem de 
yvel gan. mxuTvare bis  Segr Zneba miT Zli er ia  da aut anel -
ia , rac  metia  par ci al uri  wneva. mxuTvare ba gamoix at eba 
mis in ten si vobaSi (cxri li  4.1.2.). 

gamokvle vebma aCvena, rom Sa vi zRvis sa napi ro ze da 
kol xeTis bar Si zRvis do nis si maRle ze iv lis sa da ag -
vis to Si mxuT vare bis in ten si voba 1-2 bals Se adgens, xo -
lo seq tember Si 1 bal ze nak le bia, da nar Cen TveebSi 
mxuTvare ba ar Se igr Znoba. 

cxrili 4.1.2. mxuTvarebis intensivobis skala    

(ɻʦʛʠʰʚʠʣʠ ʂ.ʉ..1974) 

wylis 
orTqlis 

parcialuri 
wneva 

mxuTvarebis 
intensivoba  

wylis 
orTqlis 

parcialuri 
wneva 

mxuTvarebis 
intensivoba  

18.8-21.0 
21.1-23.0 
23.1-25.0 
25.1-27.0 
27.1-29.0 

<1 
1-2 
2-3 
3-4 
4-5 

29.1-31.0 
31.1-33.0 
33.1-35.0 

35.1 da meti  
_ 

5-6 
6-7 
7-8 

8 da meti  
_ 

 

wlis  Tbi li  peri od is  ganmavlo baSi  mxuTvare  dReTa 
ric xvi  Savi  zRvis  sanapi ro sa da kol xeTis  bar Si  70-80-s 
Seadgens. si maRlis  zrdas Tan er T ad is  kanonzo mier ad 
mcir deba. aRmosavleT  saqar Tvelo Si  mxuTvare  dReTa 
ric xvi  ar  aRemat eba 15-s (nax.4.1.2).  

haer is  Sefar debi Ti  si noti ve saqar Tvelos  te ri to -
ri aze  ic vle ba far To  di apazonSi . misi  maRali  saSua-
lo  wli uri  mniSvnelo bebi (80-82%) aRin iS neba sanapi ro  
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ra i onebSi , xo lo  umci re si (65-70%)-aRmosavleT  saqar -
Tvelo Si . dro sa da sivr ceSi  Sefar debi Ti  si noti ve 
ic vle ba mrud wi rov nad, rac  aix sneba haer is  notio  da 
gaje re buli  fe nebis  Sedare biT  mSral  fe nebTan monac-
vle ob iT . gansakuT re biT  mkveTri  cvli le bebi  mis 
svla Si  qveda sar tyel Si  800-1000m si maRlem de aRin iS ne-
ba. dasavleT  saqar Tvelos  mTian ra i onebSi  Sefar debi -
Ti  si noti ve nakle bia (70-75%), vid re  zRvis pi ra  zol -
Si (75-80%). aRmosavleT  saqar Tvelo Si  Sebru nebuli  su -
ra Ti  aRin iS neba -Sefar debi Ti  si noti ve maqsi mums aR-
wevs mTian ra i onebSi (80-90%). aseTi  fe nebi  Seesabameba 
zaf xu lis  konveqci is  do nes Rrub le bis  xSi ri  war moq-
mnis ra i onebSi  (ʕʣʠʟʙʘʨʘʰʚʠʣʠ ʕ.ʐ., 1978). 

 
nax.4.1.2. 1 balze  meti  intensivobis  mxuTvare  dReTa  ri -

cxvi  wlis  Tbili  periodis  ganmavlobaSi  
(ʂ.ʉ.ɻʦʛʠʰʚʠʣʠ, 1974 

 

nax. 4.1.3 da nax. 4.1.4-ze warmodgenilia haeris saSua -
lo Tviuri SefardebiTi sinotivis rukebi ianvrisa da 
ivlisi saTvis.   

nax. 4.1.3-is Ta naxmad haer is sa Sualo Tvi uri Se far -
debi Ti si noti ve ian var Si sa qar Tvelos te ri to ri aze 
65%-dan 85%-mde far gleb Si ic vle ba. misi ud id esi 
mniSvnelo bebi Zi ri Tadad da savleT kav kasi onze, Si da 
qar Tlis bar Si da iv ris ze ganze aR in iS neba. aRmosav-
leT kav kasi onze da Sa viz Rvis sa napi ro ze haer is Se -
far debi Ti si noti ve 75-80% far gleb Sia, kol xeTis dab -
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lob ze da sam xreT -saqar Tvelos mTi aneTSi 70% -mde 
kle bulobs, xo l o kol xeTis dab lo bis siRr meSi, sam-
xreT -saqar Tvelos mTi aneTis cen tra lur na wil Si da 
centra lur kav kasi onze 70% -ze nak le bia. 

 
nax.4.1.3. haeris saSualo Tviuri SefardebiTi sinotive. 

ianvari. % (n.begaliSvili. n.WeliZe. saqarTvelos 
klima turi da agroklimaturi atlasi. 2011)  

 

 
nax.4.1.4. haeris saSualo Tviuri SefardebiTi sinotive. 
ivlisi. % (n.begaliSvili. n.WeliZe. saqarTvelos 
klimaturi da agroklimaturi atlasi. 2011)  
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zaf xul Si  (iv li si ) Sefar debi Ti  si noti vis  ganawi -
le bas gansxvavebuli  su ra Ti  aqvs. Mmisi  ud id esi  mniS-
vnelo bebi  -80-85%, Savi  zRvis  sanapi ro  zol Si  da mis 
mimdebare  kol xeTis  dablob ze  aRin iS neba. kol xeTis  
dablo bis  danar Cen te ri to ri aze , samxreT -saqar Tvelos  
mTianeTSi  da aRmosavleT  kavkasi onze  si noti ve 75-80%-
s, aRmosavleT  saqar Tvelos  bar Si  da dasavleT  kavka-
si onze  60-70%-s Seadgens, xo lo  qvemo qar TlSi  60%-ze  
nakle bia  (nax. 4.1.4). 

Sefar debi Ti  si noti vis  wli uri  svla  dasavleT  da 
aRmosavleT  saqar Tvelo Si  gansxvavebulia  (cxri li 
4.1.3). dasavleT  saqar Tvelo Si  is  at ar ebs zRvis  havis  
damaxasi aTebel  Tvi sebebs-zaf xu li  uf ro  te ni ania , 
vid re  zamTari . aRmosavleT  saqar Tvelo Si  aRin iS neba 
sawi naaRmdego  su ra Ti , rac  damaxasi aTebel ia  konti nen-
tu ri  havi saTvis . 

Sefar debi Ti  si noti vis  dReRamuri  svla  tempera tu -
ris  dReRamuri  svlis  Sebru nebulia . gar kveul  si maR-
lem de Sefar debi Ti  si noti vis  mini mumi SuadRis  saaT-
ebSi , xo lo  maqsi mumi-RamiT myardeba. dawyebuli  1500m 
si maRli dan dasavleT  saqar Tvelo Si  da 3000m si maRli -
dan aRmosavleT  saqar Tvelo Si , gansakuT re biT  zaf -
xul Si , adgi li  aqvs eqstre mumebis  wanacvle bas-mini mu-
mi 7sT-ze , xo lo  maqsi mumi-13-19sT-ze  myardeba, rac  gan-
pi ro bebulia  konveqci uri  pro cesebis  ganvi Tare biT , 
ra sac  di di  te nis  ra od eno ba gadaaqvs bari dan mTebSi . 

Sefar debi Ti  si noti ve SuadRis  saaTebSi  apir ob ebs 
aor Tqle bis  i nten si vobis  pro cess  da date ni anebis  re -
jims , amit om di di  yurad Reba eniWeba mis mniSvnelo bas 
13saaTze. Sefar debi Ti  si noti ve 13saaTze saqar Tvelos  
te ri to ri aze  ic vle ba 48-77% far gleb Si . misi  ud id esi  
mniSvnelo ba Saviz Rvis pi re Tis  samxreT Si  da kol xeTis  
baris  mTiswi neTSi  aRin iS neba da 67-77%-s Seadgens. 
zRvi dan daSore bi sas is  kle bulobs . agreT ve kle bu-
lobs  si maRlis  zrdas Tan er Tad , xo lo  maRal mTian 
zo naSi  kvlav  izr deba. 
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cxrili4.1 .3. haeris SefardebiTi sinotivis wliuri 
svla. %.  

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

soxumi  
76 76 76 76 78 79 80 79 79 78 76 74 

baTumi 
76 78 80 81 82 80 81 83 85 86 83 77 

baxmaro 
73 74 72 67 70 76 80 78 77 72 71 70 

quTaisi  
68 68 69 66 69 72 76 75 74 71 65 64 

gori  
82 79 74 68 70 68 66 66 70 71 81 82 

axalqalaqi  
76 77 76 70 70 73 73 68 69 72 75 76 

Tbilisi  
73 69 66 62 64 60 56 57 64 73 77 76 

yazbegi m/m 
66 68 68 69 70 71 70 69 66 63 60 60 

 

haer is  Sefar debi Ti  si noti ve saSual ebas iZ le va ga-
movi angari SoT  fi zi ol og i eri  si noti ve. fi zi ol og i u-
ri  si noti vis  qveS ig ul is xmeba adami anis  sxeul is  tem-
pera tu ra ze  miyvani li  haer is  Sefar debi Ti  si noti ve. is  
gansaz Rvravs  adami anis  or ganiz mis mier  haer is  te ni an-
ob is  Segr Znebas. Savi  zRvis  sanapi ro ze  da kol xeTis  
dablob ze , sadac  mxuTvare  dReTa ric xvi  maqsi malu -
ria ,  fi zi ol og i uri  si noti ve aRemat eba 35%-s da adam-
i ani  Seigr Znobs notio  pi ro bebs. d asavleT  saqar Tve-
los  mTiswi neTSi  fi zi ol og i uri  si noti ve 30-35% far -
gleb Si  ic vle ba da haeri  zo mier ad noti oa. saqar Tve-
los  mTaTaSori si  baris  umet es te ri to ri aze  fi zi ol -
og i uri  si noti ve 21-30%-s Seadgens da haeri  zo mier ad 
mSralia . mTian da maRal mTian zo naSi ,  fi zi ol og i uri  
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si noti ve 21%-ze  nakle bia  da, Sesabamisad , haeri  mSra-
lia .  

haer Si  ar sebuli  te nis  re sur sebis  saimedo  maxasi -
aTebel ia  ten Sencvelo ba, anu 1 ki log r am re al ur  ha-
er Si  ar sebuli  te nis  ra od eno ba, gamoxatu li  gra mebSi . 
ten Semcvelo ba is eve ro gorc  siT boSemcvelo ba haer is  
tempera tu ri sa da Sefar debi Ti  si noti vis  fun qci aa 
(cxri li  4.1.4). 

 

cxrili 4.1.4. haeris tenSemcve lobis wliuri svla.g/kg.  
Tveebi  

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

gagra  
15 17 18 22 26 29 30 31 28 25 21 18 24 

baTumi 
17 17 18 21 25 28 30 30 28 26 22 18 24 

avadxara  
7 8 10 12 16 20 24 24 20 16 11 9 13 

baxmaro 
7 7 9 12 16 18 22 22 19 15 11 8 13 

quTaisi  
14 15 18 21 25 27 29 30 27 25 20 16 23 

cxinvali  
10 12 13 18 23 25 27 26 24 20 14 11 18 

Tbilisi  
11 12 15 20 25 27 28 28 26 22 16 12 21 

lagodexi  
12 12 16 20 25 27 28 29 26 23 17 13 21 

gudauri  
7 7 9 11 16 20 22 22 16 14 10 8 12 

axalq alaqi  
9 8 10 14 18 22 24 24 21 16 12 8 14 

 

ten Semcvelo bis  te ri to ri uli  ganawi le ba anal og i -
ur ia  mxuTvare bi sa da fi zi ol og i uri  si noti vis  gana-
wi le bi sa. is  maqsi malu ria  zaf xul Si , da Savi  zRvis  
sanapi ro  zol Si  da kol xeTis  baris  Si da ra i onebSi  
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ic vle ba 28-30g/kg far gleb Si . si maRlis  zrdas Tan er -
Tad  ten Semcvelo ba kle bulobs  da Seadgens gagris  
qedze  da avadxara Si  24g/kg-s, xo lo  baxmaro Si -22g/kg-s. 
aRmosavleT  saqar Tvelo Si  ten Semcvel o bis  maqsi mumi 
28-29g/kg-ia  (Tbi li si , gar dabani , gur ja ani , la gi dexi ). 
ramdenadme nakle bia  ten Semcvelo ba cxin val sa da sa-
gare jo Si (27 g/kg), xo lo  gudaur Si  22 g/kg-mde ecema. 

ten Semcvelo bis  svla Si  kar gad gamoix at eba ver ti ka-
lu ri  zo nalo ba. magali Tad  zRvis  do nedan 500m si maR-
lem de haer is  ten Semcvelo ba ian var Si  Seadgens 10-16 
g/kg-s, 500-1000m zo naSi - 9-11 g/kg-s, 1000-1500m zo naSi  -8-9 
g/kg-s, xo lo  1500-2000m zo naSi  -7-8 g/kg-s. aRmosavleT  
saqar Tvelo Si  Sesabamisad  gvaqvs Ł 27-30, 26-28, 24-26 da 
22-24 g/kg. 

sayurad Reboa mSrali da no tio pe ri od ebi , e.i. is e-
Ti pe ri od ebi, ro desac Se far debi Ti si noti ve Sesaba-
misad ar aR emat eba 30%-s da ar ec ema 80%-ze dab la. 
pir veli Sem Txveva ar sebi Tad uk avSir deba fi onur pro -
cesebs, ker Zod fi on is in ten si vo bas da six Si res. wlis 
ganmavlo baSi mSral dRe Ta ric xvi da savleT sa qar -
Tvelos dab lob da zRvis pi ra ra i onebSi mer yeobs 1 -
dan 30-mde far gleb Si. kol xeTis ba ris siRr meSi as eTi 
dReTa ra od eno ba izr deba 50-55-mde, xo lo da savleT 
saqar Tvelos mTi an da maRal mTian ra i onebSi 30 -60 
dRis far gleb Si mer yeobs. aR mosavleT sa qar Tvelo Si 
mSral dRe Ta ric xvi si maRlis zrdiT ma tu lobs -Qqve-
mo qar Tlis bar Si Se adgens 10-30-dRes, xo lo cen tra -
lur kav kasi onze 70 -mde izr deba. 

notio  dReTa ric xvi , ro desac  Sefar debi Ti  si noti -
ve aRemat eba 80%-s, dasavleT  saqar Tvelo Si  meryeobs  
50-dan 210 dRemde far gleb Si . mini mumi Seesabameba 
kol xeTis  baris  Si da ra i onebs, xo lo  maqsi mumi dasav-
leT  kavkasi ons . aRmosavleT  saqar Tvelo Si  aseT dRe-
Ta ric xvi  gaci le biT  nakle bia  da Seadgens 20-160 
dRes . 

haer is  sru li  gaJRenTi saTvis  saWiro  te nis  ra od enob -
is  Sesaxeb war modgenas gvaZlevs  si noti vis  defi ci ti . 
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dasavleT  saqar Tvelo Si  misi  saSualo  wli uri  mniSvne-
lo baa 4-6hpa-ia , aRmosavleT  saqar Tvelos  aRmosavleT  
ra i onebSi  izr deba 7hpa-mde, xo lo  maRal mTian ra i onebSi  
mcir deba 1-2 hpa-mde. 

si noti vis  defi ci tis  wli uri  svla  tempera tu ris  
svlis  msgavsia . misi  mini mumi dgeba wlis  civ  peri od Si  
da Seadgens maRal mTian zo naSi  0,6hpa-s, dablob  ra i on-
ebSi  ki -4-6hpa-s. zaf xul Si  si noti vis  defi ci tis  maqsi mu-
mi ud id esia  dablob  da ste pur  ra i onebSi  (al azani -15,2; 
Tbi li si -15,0), xo lo  umci re si - maRal mTian zo naSi (3-5). 

4.2. Rrub li ano ba 
saqar Tvelos  te ri to ri aze  saer To  saSualo  Rrub li -

ano ba daaxlo ebiT  6 balis , xo lo  qveda iar us is  Rrub -
li ano ba 4-4,5 balis  to lia . saer To  Rrub li anob is  ud id -
esi  saSualo  wli uri  mniSvnelo ba kol xeTis  baris  sam-
xreT Si , kavkasi onis  cal keul  ra i onebSi  da li xis  qedis  
sauRel te xi lo  monakveTze aRin iS neba (6,5-7,0bali ), xo lo  
umci re si  mniSvnelo bebi  damaxasi aTebel ia  axal qala qis  
pla tos  da kavkasi onis  maRal mTiani  ra i onebis aTvis  (5,0-
5,5 bali ). qveda iar us is  Rrub li anob is  ganawi le bis  xasi -
aTi  anal og i ur ia  saer To  Rrub li anob is  ganawi le bi sa da 
dasavleT  saqar Tvelo Si  ic vle ba 4,5-5 balis , xo lo  aR-
mosavleT Si -3,5-4,5 balis  far gleb Si . 

Rrub li anob is  ganawi le bis  xasi aTi  da ra od eno ba 
wlis  ci vi  da Tbi li  peri od ebis  ganmavlo baSi  bevrad  
gansxvavdebi an er TmaneTi sagan. zamTar Si  saer To  Rrub -
li anob is  mixed viT  yvela ze  moRrub lul  ra i onebad SeiZ-
le ba CaiT valos  af xazeTis  sanapi ro  zo li , masTan mim-
debare  mTiswi neTi  da ri on is  xeob is  marcxe na napi ri . aq 
moRrub lu li  mdgomare ob is  ganmeor ado ba, ro desac  
Rrub li ano ba 8-10 balia , 65-70%-s Seadgens. cis  moRrub -
lu li  mdgomare ob is  umci re si  ganmeor ado ba (35-50%) da-
maxasi aTebel ia  aRmosavleT  kavkasi onis  samxre Ti  kal Te-
bi sa da ja vaxeTis  pla to saTvis . wlis  Tbi li  peri od is  
ganmavlo baSi  moRrub lu lo bis  ud id esi  ganmeor adob iT  
kol xeTis  baris  Si da ra i onebi  da mTiswi neT i  (50-60%), 
xo lo  umci re si  ganmeor adob iT -aRmosavleT  saqar Tvelos  
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ste puri  ra i onebi  da samxreT  saqar Tvelos  mTiswi neTi  
(30-35%) xasi aTdeba. 

saqar Tvelos  te ri to ri is  ud id es nawil ze  moRrub lu -
li  mdgomare ob is  ganmeor ado ba, qveda iar us is  ganmeor -
adob is  mixed viT , ci vi  peri od is  ganmavlo baSi  30-40%-s, 
kavkasi onis  maRal mTian zo naSi -20-30%-s, mesxeTis  qedis  
Crdi lo -aRmosavleT  nawil Si  da dasavleT  kavkasi onis  
mTebSi -45-50%-s Seadgens. wlis  Tbi li  peri od is  ganmav-
lo baSi  moRrub lu li  mdgomare ob is  umci re si  ganmeor ad-
o ba damaxasi aTebel ia  aRmosavleT  saqar Tvelos  ste puri  
zo ni saTvis  da qar Tlis  baris  centra lu ri  nawi li saT-
vis , agreT ve af xazeTi s sanapi ro  zo li saTvis  (15-20%). 
ganmeor adob is  maqsi malu ri  mniSvnelo ba aRin iS neba 
punqt  cis kara ze . 

ar sebobs mWidro kav Si re bi Rrub li anob is sa Sualo 
ra od enob asa, da cis na Tel da moR rub lul mdgo mare ob -
aTa al baT o bas So ris (nax.4.2.1).  

nax.4.2.1-ze warmodgenili wrfeebi kargad aRiwereba 
wrfivi damokidebulebiT (e.elizbaraSvili, a.popovi, 
1981): 

 

            P=aN+b,                 (4.2.1.) 
 

sadac PŁalbaTobaa ,  N-RrubelTa raodenobaa, xolo a 

da b statistikuri param etrebia (cxrili 4.2.1).  
regresiis wrfeTa ganlageba mWidro kavSirSia se z -

onur TaviseburebebTan. Rrublianobis raodenobis er Ti 
da igive mniSvnelobis dros cis moRrublul da naTel 
mdgomareobaTa albaToba zafxulSi naklebia, vi dre 
zamTarSi, rac Tbili periodis ga nmavlobaSi cvalebadi 
Rrublianobis (3 -7 bali) gazrdiT aixsneba.  

i .cuc qi ri Zis  (1971) Tanaxmad zamTar Si  saqar Tvelos  
mTel  te ri to ri aze  zeda iar us is  Rrub le bi dan yvela ze  
xSi rad  frTa (Ci) Rrub le bi  aRin iS neba. TiT qmis anal og i -
uri  mdgo mare ob aa gazaf xul ze . am ti pis  Rrub le bi  yi nu-
lis  kris ta le bi sagan Sedgeba da Zi ri Tadad  0.01-0.1 mm si -
maRlis  svetebs  war moadgenen. ar sebobs  frTa  Rrub le bis  
sakmaod  bevri  nair saxeo ba. zaf xul sa da Semodgo maze, 
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ro gorc  frTa , ise  sxva ti pis  Rrub le bis  ganmeor ado ba 
mniSvnelov nad mcir deba. 

 

 
nax.4.2.1. damokidebuleba Rrublianobis saSualo raode -
nobasa(N) da cis naTeli(1) da moRrubluli(2) mdgoma -

reobis albaTobebs Soris: a) -ianvari; b) -aprili; g) -ivlisi; 
d) -o qtomberi ( ʕʣʠʟʙʘʨʘʰʚʠʣʠ ʕ.ʐ. ʇʦʧʦʚ ɸ.ɸ., 1981) 

 

cxrili 4.2.1. statistikuri parametrebi (4.2.1.) 
formulisaTvis  (ʕʣʠʟʙʘʨʘʰʚʠʣʠ ʕ.ʐ.. ʇʦʧʦʚ ɸ.ɸ.. 1981) 

cis  
mdgomareoba 

Tveebi  
ianvari  aprili  ivlisi  oqtomberi  

a b a b a b a b 

naTeli  
moRrubluli  

-9.7 
9.6 

92 
-3 

-10.5 
9.5 

95 
-5 

-11.5 
10.4 

98 
-13 

-10.0 
11.0 

91 
-13 

 

saSualo  iar us is  Rru bel Tagan Warbobs  maRal -gro -
va(Ac) Rru bel Ta ganmeor ado ba, ro melic  maqsi mums 
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zaf xul Si  aRwevs. es Rrub le bi , ro gorc  wesi , wylis  
wveTebis gan Sedgeba. Zi ri Tadad  es 5-7 mkm-s ra di us is  
mqone gadaci vebuli  wveTebia . iS vi aTad Rru beli  yi nu-
lis  kris ta leb sac  SeiZ le ba Seic avdes . maRal -Ffe na(As) 
Rru bel Ta ganmeor ado ba xasi aTdeba maqsi mumiT zam-
Tar Si  da mini mumiT zaf xu l Si . Uumet es SemTxvevaSi  Se-
re uli  ti pis  Rrub le bia  da Sedgeba yi nulis  kris ta -
le bi sa da wylis  gadaci vebuli  wveTebis gan. am Rrub -
le bis  qveda nawi li  Tov lis  msxvil  fif qebs Seic avs. 
mcire  simZlav ris  maRal -fe na Rrub le bi  umTavre sad  
yi nulis  kris ta le bis gan Sedgeba. 

qveda iar us is  Rru bel Tagan mTeli  wlis  ganmavlo -
baSi  gabato nebulia  fe na-gro va(Sc) Rrub le bi . maTi  gan-
meor ado ba wlis  ganmavlo baSi  te ri to ri is  did  nawil -
ze  umniS vnelod  ic vl eba. mTian ra i onebSi  (yazbegi , 
mTa-sabueTi ) fe na-gro va Rrub le bis  ganmeor adob is  
zrda  wlis  Tbil  peri od Si  aRin iS neba. Rru beli  Zi ri -
Tadad  5-7 mkm ra di us is  wylis  wveTebs Seic avs. zam-
Tar Si , wveTebis  gar da, SesaZloa  mci re  ra od enob is  yi -
nulis  kris ta lebs  da Tov lis  fif qebs Seic avdes . 

konveqci uri  war moSobis  Rrub le bis  ganmeor ado ba 
maqsi mums agreT ve Tbi li  peri od is  ganmavlo baSi  aR-
wevs. zaf xul Si  (iv li si ) gro va(Cu) Rrub le bis  ganmeo r -
ado ba dablob  ra i onebSi  30%-s aRemat eba, mTebSi  ki  
ramdenadme nakle bia  (18-22%). gro va Rrub le bi  zeda na-
wil Si  daaxlo vebiT  10 mkm-s ra di us is  mqone msxvil  
wveTebs Seic avs, fu ZeSi  ki  6 mkm-s ra di us is  mqone wve-
Tebi  Warbobs . gro va-wvima(Cb) Rrub le bis  ganmeor ado ba 
gaci le biT  nakle bia  (5-7%), gamonakliss  war moadgens 
gagra , sadac  am Rru bel Ta ganmeor ado ba wlis  ganmav-
lo baSi  sakmaod  maRalia  da 14-23%-s Seadgens. am ti pis  
Rrub le bi  yi nulis  kris ta le bi sagan Sedgeba da mis 
zeda nawil Si  tempera tu ra  xSi rad  minus 150-ze  dabla  
ecema.  

di di mniS vnelo ba aqvs Rru bel Ta re sur su li po ten -
ci al is cod nas gansakuT re biT aR mosavleT sa qar Tve-
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los im ar id uli ra i onebis aTvis, rom le bic sa Wiro eb-
en Rrub le bi dan na le qebis xe lov nurad ga mowvevas. 
l.meg re li Zem Rrubli anob is ra od enob asa da mo sul 
nale qebs So ris kav Si ri ga mosaxa wrfi vi reg re si is 
ganto le biT:  

Q=aN+b,                               (4.2.2) 
 

sadac Q Łnaleqebis jamia, N-RrubelTa raodenobaa,  a 
da b Łstatistikuri parametrebia, romlebic warmod -
genilia cxrilSi 4.2 .2. l.megreliZem daadgina, rom 
Rrublebis raodenobasa da misgan mosul naleqebs 
Soris korelacia miT ukeTesia, rac  ufro metia mo su-
li naleqebis raodenoba, anu rodesac arsebuli Rru -
belTa safari maqsimalurad naleqebis gamoyofis una -
riania. korelacia Rrublianobasa da mosul naleqebs 
Soris arasaimedoa mxolod zamTarSi, rac SeiZleba 
aixsnas am dros fena Rrublebis siWarbiT da haeris 
mcire tenSemcvelobiT.  
 

cxrili 4.2 .2. statistikuri parametrebi (4.2.2.)  
regresiis  gantolebisaTvis  

Tve 
saerTo 

Rrublianoba  
Qqveda 

Rrublianoba  
a b a b 

ianvari  
ivlisi  
aprili  
oqtomberi  

-7,6 
57,2 
27,8 
20,0 

86 
-303 
-77 
-42 

-3,2 
43,1 
16,2 
22,4 

53 
-124 

7 
-126 

   

dedamiwis  zedapir ze mosu li  nale qebis  saer To  ra -
od enob is  ud id esi  wi li -90% da meti  qveda iar us is  
Rrub le bi dan modis , mxolod  gazaf xul ze  zo gi erT  
ra i onSi (gombo ris  qedi , qvemo qar Tli , ja vaxeTis  zega-
ni ) es wi li  mcir deba da Seadgens 70-72%-s (cxri li  
4.2.3). 

cxrili 4.2.3. Rrublianobis da mosuli naleqebis 
raodenoba. aprili  

maxasiaTebeli  
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saerTo 
Rrubli -

anoba. 
bali  

Qqveda 
Rrubli -

anoba. 
bali  

saerTo 
naleqebi. 

mm 

qveda 
Rrubli -
anobis 

naleqebi.m
m 

qveda 
Rrubli -
anobis 

naleqebis 
wili. %  

ioris zegani  
7 5 97 91 94 

gomboris qedi  
7 4.5 97 70 72 

qvemo qarTlis vake  
7 5 97 70 72 

TrialeTis qedi  
7 4.5 97 92 94 

javaxeTis zegani  

7 4 69 48 70 
Aaragvis xeoba  

7 5 97 92 94 
Aalaznis vake  

7 5 97 92 94 
 

ko re la ci uri kav Si re bis ga mokvle vam Rrub li anob is 
ganmeor adob asa da mo sul na le qebs So ris ma Rali ko -
re la cia ag reT ve qveda Rrub li anob asTan ga moavli na. 

 
4.3. naleqTa morfologiuri da genetikuri tipebi  

Tanamedro ve li te ra tu ra Si  nale qebis  kla si fi kaci -
as safuZ vlad  ud evs maTi  gare gani  saxe (mor fo lo gia ) 
da war moSobis  fi zi kuri  pi ro bebi  (geneti ka). mor fo -
lo gi uri  Tval saz ri siT  ganasxvaveben naleq Ta sam Zi -
ri Tad  saxeobas-myar, Txevad da Ser eul  nale qebs. am 
saxeob ebis  ganawi le ba mTebSi  Zi ri Tadad  adgi lis  si -
maRle zea damoki debuli . Tu  zRvis  do neze  myari  nale -
qebis  xvedri Ti  wi li  nale qebis  saer To  ra od enob aSi  
umniS vneloa , 1000m-si maRle ze  daaxlo ebi T  20-25%-ia , 
xo lo  3000m-ze- 95%-ze  metia . Mmyari  nale qebis  gadana-
wi le baSi  mTebSi  adgi lis  si maRlis  gar da sxva mor -
fo metri uli  faq to re bic  moqmedebs. 
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Tov lis  safa ris  maxasi aTeble bis  ganawi le bis  mi-
xed viT  saqar Tvelos  t eri to ri aze  sami zo na gamoiy o -
fa  (l .papi naSvi li , 1971). 

I zo na moic avs Tov lis  xazis  zemod ganla gebul  
te ri to ri ebs, ro gorc  kavkasi onis  fer do bebze, ise  
samxreT -saqar Tvelos  mTianeTSi . zo na xasi aTdeba 
mdgradi  Tov l is  safa riT . Tov lis  safa ris  simZlav re  
kle bulobs  dasavle Ti dan aRmosavle Tis  mimarTu le -
biT . amave mimarTu le biT  kle bulobs  Txevadi  nale qe-
bic . Tov lis  safa ris  di di  si maRle ebi  aRin iS neba li -
xis  qedis  dasavleT  fer dob ze. mTa-sabueTSi  Tov lis  
safa ris  si maRle  90sm-s aRwevs. 

II  zo na moic avs kavkasi onis  da samxreT -saqar Tvelos  
mTianeTis  im nawils , ro melic  I zo nis  dabla  mdebare -
obs . misi  qveda saz Rvari  zRvis  do nedan 500-700m-zea 
ganla gebuli . zamTris  ux vi  nale qebi  da haer is  maRali  
date ni aneba dasavleT  saqar Tvelo Si  Tov lis  safa ris  
did  si maRles  ganapi ro bebs. gansakuT re biT  gamoir Ceva 
mdinare ebis  bzi fis , gumistis  da ko do ris  xeob ebi . mya-
ri  nale qebis  di di  ra od eno ba modis  ar agvis  xeob aSi . 
jvris  uRel te xil ze  Tov lis  safa ris  saSualo  deka-
du ri  si maRle  200sm-s aRwevs. uf ro  di dia  Tov lis  sa-
fa ris  si maRle  samxreT -saqar Tvelos  mTianeTis  dasav-
leT  nawil Si . cis kara sa da baxmaro Si  Tov lis  safa -
ris  si maRlis  ud id esi  mniSvnelo bebi  Sesabamisad  304 
da 250sm-s Seadgens. samxreT -saqar Tvelos  mTianeTis  
aRmosavleT  nawil Si  Tov lis  safa ris  simZlav re  mniS-
vnelov nad kle bulobs . ase magali T ad, fa rav nis  xeoba-
Si  is  24-58sm-s, xo lo  Tri al eTis  qedis  ukid ur es aR-
mosavleT  nawil Si  -20-30sm-s Seadgens. aq Tov lis  safa -
ris  ramdenadme gazr di li   simZlav re  bor jom -bakuri -
anis  ra i onSi  aRin iS neba. 

III  zo nas saqar Tvelos  mTaTaSori si  bari  ukavia . mi-
si  zeda saz Rvari  dasavleT  saqar Tvelo Si  500-550m, xo -
lo  aRmosavleT Si  700-800m si maRle ze  mdebare obs . mas 
ganekuT vneba Saviz Rvis  sanapi ro , kol xeTis  dablo bis  
di di  nawi li , Si da da qvemo qar Tlis  vakeebi , al aznis  
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veli  da ior is  zegani . aq Tov lis  safa ri  ar amdgra dia , 
SesaZloa  mTeli  wlis  ganmavlo baSi  saer Tod  ar  movi -
des .  

geneti kuri  Tval saz ri siT  nale qebis  agreT ve sam 
tips  ganasxvaveben: 

1. Jin JRli  nale qi . yalib deba fe na da fe na-gro va 
Rrub leb Si , rom le bic  xasi aTdeba mcire  ver ti kalu ri  
simZlav riT  da wveTis  damsxvi le ba ver  xer xde ba. Jin -
Jli  nale qebis  in ten si voba Zal ze  umniS vneloa . 

2. gabmuli  nale qi . damaxasi aTebel ia  Tbi li  fron -
tis  Rrub le bi saTvis . moic avs did  far Tobs , xangrZli -
vi  da er Tnai ri  saSualo  in ten si vobi saa. 

3. Tavsxma nale qi . modis  mZlav ri  gro va-wvimis Rrub -
le bi dan. xSi rad  is  dakavSi re bulia  ci vi  fron tis  gav-
las Tan. misi  in ten si voba di dia , xangrZli voba ki  mci -
re . 

Tavsxma nale qi  or gvari  war moSobi saa-fron ta lu ri  
da konveqci uri . Ppir vel  SemTxvevaSi  Tavsxma adveqci u-
ri  pro cesis  Sedegad yalib deba da vrcel  te ri to ri -
ebs moic avs, xSi rad  dasavleT  saqar Tvelos  TiT qmis 
mTel  te ri to ri as. Mmeo re  SemTxvevaSi  Tavsxma adgi -
lob ri vi  war moSobi saa, Zi ri Tadad  wlis  Tbil  peri od -
Si  vi Tar deba, xanmoklea  da Semosaz Rvrul  te ri to ri a-
ze  vrcel deba.  

dasavleT sa qar Tvelo saTvis Zi ri Tadad da maxasi aT-
ebel ia wvril wveTo vani gab muli da Tav sxma nale qebi, 
xo lo aR mosavleT sa qar Tvelo saTvis -Tavsxma nale qebi 
(cxri li 4.3.1.).  

Tavsxma nale qebis xved ri Ti wi li na le qebis sa er To 
jamSi 40 -80%-s Se adgens. Tavsxma nale qebis yve la ze di -
di wi li ax meta ze (80%), ba Tumze (77%) da ax al qalaq ze 
(74%) modis. tyi bul Si, foT Si, Te lav sa da gal Si Tav -
sxma nale qebi Se adgens nale qebis sa er To ra od enob is 
65-66%-s, g agra Si, samtre di aSi, wyal tu bo Si, gur ja an-
Si, Tbi lis Si -daaxlo ebiT 60% -s, bol nis Si da ba kuri -
anSi -50%-s, xa is Si, mTa-sabueTSi, ab asTu manSi, manglis -
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Si da go der Zis uR el te xil ze Tav sxma nale qebis xved -
ri Ti wi li 50% -ze  nakle bia. 

 

cxrili 4.3.1. naleqTa tipebis ganmeoradoba.%.  
(ɸʣʠʙʝʛʦʚʘ ɾ.ɼ.. ʕʣʠʟʙʘʨʘʰʚʠʣʠ ʕ.ʐ.. 1980) 

JinJRli  
wvrilwveTovani 

gabmuli  
msxvilwveTovani 

gabmuli  
Tavsxma 

dasavleT saqarTvelo  
11 34 24 31 

aRmosavleT saqarTvelo  
7 28 24 41 

 

Tavsxma naleqebis xangrZlivoba naleqebis saerTo 
xangrZlivobis 35% -ze naklebia. amasTanave Tavsxma na -
leqebi yvelaze xangrZlivia axalqalaqSi -35%, axmetasa 
da cxinvalSi Tavsxma naleqebis xangrZlivoba 20 -25%-
ia, teritoriis umetes nawilze ki 20% -ze naklebia, 
xolo xaiSSi, saqara Si, mTa -sabueTSi, bilnisSi, xulo -
Si da goderZis gadasasvlelze -10%-ze naklebia.  

 

4.4. reliefis gavlena naleqebze  
danawevre buli  re li ef is  pi ro bebSi  nale qebis  sivr -

cob riv  ganawi le bas rTu li , mraval ganzo mile badi  xa-
si aTi  aqvs. amis  gamo dReis aTvis  jer  ki dev ar  ar se-
bobs  mTebSi  nale qebis  ganawi le bis  ganmazo gado ebeli  
modeli  re li ef i sa da qvefe ni li  zedapi ris  yvela  Tvi -
sebebis  gaTvalis wi nebiT . ver ti kalu ri  plu vi omet ru -
li  gra di enti  re gi onal ur  xasi aTs  at ar ebs da damoki -
debulia  ara  mxolod  adgi lis  si maRle ze  da re li ef -
is  for maze, ar amed fer do bis  eqspozi ci aze , dax ri lo -
baze , mcenare uli  safa ris  saxeob aze da a.S. dRevandel  
pi ro bebSi  SeuZle belia  gaTvalis wi nebul  iq nas yvela  
CamoTvli li  faq to ris  gavle na nale qebis  ganawi le ba-
ze , Tumca  gar kveuli  cde bi  am mimarTu li biT  ar aer -
Tgzis  iyo  Cata re buli , ri si  erT -er Ti  magali Tic  war -
modgeni lia  nax 4.4.1.-ze . 
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nax. 4.4.1. nale qebis  zrda  1000-1500m maRliv  zo naSi  fer -
do bis  eqspozi ci aze  damoki debule biT . mm: 1-kavkasi onis  
samxre Ti  fer do bis  peri fe ri uli  ra i onebi ; 2-kavkasi on-
is  aRmosavle Ti  nawi li ; 3-mci re  kavkasi on is  peri fe r i -
uli  ra i onebi ; 4-mci re  kavkasi onis  Si da ra i onebi ; 5-pa-
miri sa da ti an-Sanis  peri fe ri uli  ra i onebi ; 6-pamiri sa 

da ti an-Sanis  Si da ra i onebi ; 7-ko pet -daRi 
(ʕʣʠʟʙʘʨʘʰʚʠʣʠ ʕ.ʐ., 1984) 

 

nax 4.4.1.-ze  aSkarad  gamoik veT eba damoki debule bis  
ori  mrudi . er Ti  Seesabameba peri fe ri ul  ra i onebs, 
rom le bic  xasi aTdeba nale qebis  mniSvnelo vani  ra od en-
ob iT , xo lo  meo re -Si da ra i onebs nale qebis  Sedare biT  
nakle bi  ra od enob iT . am or  mruds  Soris  ganla gebuli  
wer ti le bi  Seesabameba ra i onebs, sadac  nale qebis  ra -
od eno ba nakle bia , vid re  peri fe ri ul  da metia  vid re  
Si da fer do bebze. nax.-dan Cans agreT ve, rom  mTaTa sis -
te mebis  peri fe ri uli  ra i onebis aTvis  yvela ze  meti  na-
le qi  dasavle TiT  or i enti re bul  fer do bebze modis . 
Si da ra i onebSi  or i enta ci is  gavle na ramdenadme sus -
tde ba, Tumca  Zi ri Tadi  maqsi mumi mainc  Senar Cunebulia . 
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nale qebis  ver ti kalu ri  ganawi le bis  sakiT xi  mTebSi  
dakavSi re bulia  ro gorc  TviT  nale qebis  bunebis  spe-
ci fi kasTan, ise  teq ni kuri  da meTo du ri  xasi aTis  mTel  
rig  sir Tu le ebTan. aq, upir veles  yovli sa, ig ul is xme-
ba maRal mTian zo naSi  naleqm zo mi punqte bis  ar asakma-
ri si  ra od eno ba, mniSvneli vani  cdo mile bebi  myari  na-
le qebis  gazomvi sas, hori zon ta lu ri  nale qebis  gauT va-
lis wi neblo ba da sxv. 

dReis aTvis  miRebuli  umar ti vesi  sqemebis  Sesabami-
sad  nale qebi s umci re si  ra od eno ba modis  dablob  da 
mTiswi na ra i onebSi , agreT ve daxu rul  xeob ebsa da qva-
buleb Si . si maRlis  zrdas Tan er Tad  nale qebis  ra od en-
o ba izr deba da maqsi mums maRal mTian zo naSi  aRwevs. 

Cata re buli  gamokvle vebis  safuZ vel ze  dad gin da, 
rom  Savi  zRvi dan, ro gorc  te nis  wyaro dan, daSore biT  
da adgi lis  si maRlis  zrdiT  nale qebi  Tavdapir velad  
izr deba. ami er kavkasi is  Si da ra i onebSi  Rru bel Ta sis -
te mebis  simZlav re  sus tde ba, kar gavs tens , ris  gamoc 
nale qebis  ra od eno ba mcir deba. es cvli le ba aRiw er eba 
eqsponenci al uri  damoki debule biT  (ʕʣʠʟʙʘʨʘʰʚʠʣʠ ʕ.ʐ., 
1978). 

rad ganac mTebSi  naleqm zo mi punqte bi  iS vi aTia , xo -
lo  maTi  gazomvis  cdo mile ba Zal ze  di di , nale qebis  
ra od enob is  dasazus teb lad  mimarTaven hid ro lo gi uri  
da gla ci ol og i uri  gamokvle vebis  Sedegebs. ker Zod , 
mdinare Ta Camonadeni , myinvar Ta akumul ac ia , Tov lis  
dagro veba da sxv. nale qebis  ra od enob is  ir i bi  gaanga-
ri Sebis  faq to re bia . amit omac  o .droz dov ma erT -er Tma 
pir vel ma daiw yo  Camonadenis  gamoyeneba nale qebis  da-
sazus teb lad  mTebSi . aRsaniS navia  is  mraval ric xo vani  
gamokvle vebi  Tov lis  dagro vebis  da myinvar Ta akum-
ul ac i is  Sesaxeb, rom le bic  Catar da ru seTis  mecni er -
ebaTa akademi is  geog ra fi is  in sti tu tis  TanamSro mel -
Ta mier . a.kren kes(1982)  Tanaxmad kavkasi on is  dasavleT  
nawil Si  Tov lis  dagro veba si maRlis  mixed viT  izr de-
ba 1000-1500mm-dan (2450m) 3000-3500mm-mde (3000-3500m si maR-
le ze). gansakuT re buli  ro li  am pro ces Si  qaris  muSa-
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ob as miekuT vneba. aRmosavle TiT  Tov lis  dagro vebis  
maqsi malu ri  si maRle  mcir deba da centra lur  kavkasi -
onze  Seadgens 3000-3300m-s, xo lo  aRmosavleT  kavkasi -
onze-2000-3000m-s. a.kren kes das kvnis  Tanaxmad Tov li s 
akumul ac i is  si di de kle bulobs  aRmosavle Tis  mimar-
Tu le biT  2500mm-dan 800mm-mde myinvar wveris  ra i onSi , da 
nale qebis  zrdis  saSualo  maqsi malu ri  si maRlea  3000m. 

am mimarTu le biT  Cata re buli  kvle vis  sabo loo  Se-
degebi  ganzo gado ebul ia  cxril Si  4.4.1. 

 

cxrili  4.4.1. naleqebis  zrdis  maqsimaluri  simaRle  
(metri ) meteorologiuri  dakvirvebebis (a), mdinareTa  
Camonadenis(b), Tovlis  dagrovebis (g) da myinvaruli  

Camonadenis(d ) monacemebis gaTvaliswinebiT  (ɸʣʠʙʝʛʦʚʘ 
ɾ.ɼ., ʕʣʠʟʙʘʨʘʰʚʠʣʠ ʕ.ʐ.,1980) 

a b g d  
kavkasi on is  Crdi lo eTi  fer do bi  

dasavle Ti  nawi li  

3000-4300 1250-2580 3000 ² 3500-4000 

centra lu ri  nawi li  

3000-4000 3200 3000 ² 3500-4400 

aRmosavle Ti  nawi li  
3000 2400-3000 2000-3000 3500-4000 

kavkasi on is  samxre Ti  fer do bi  
dasavle Ti  nawi li  

  
3000-3500 

 centra lu ri  nawi li  
2500-2800 1400-2400 3000 

 aRmosavle Ti  nawi li  
2400-2800 2750-3200 3000 

 mci re  kavkasi o ni  
somxeTis  mTianeTi  

2500 1400-2100 
  2500 2000-2700 
  2500-3500 2600-2850 
   

cxri li  4.4.1.-dan gamomdi nare obs , rom  kavkasi onis  
samxreT  fer dob ze, saqar Tvelos  te ri to ri is  far -
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gleb Si  nale qebis  zrdis  kri ti kuli  si maRle  3000-
3500m.-s Seadgens. es si maRle  Sedare biT  metia  kavkasi -
onis  dasavleT  nawil Si , xo lo  centra lur  da aRmo-
savleT  kavkasi onze  daaxlo vebiT  3000m-s Seadgens. 

ra  Tqma unda mxolod  adgi lis  si maRle  da fer do -
bis  eqspozi cia  ver  uz run vel yofs  rTu li  danawevre -
buli  re li ef is  srul  gaTvalis wi nebas nale qebis  ve-
lis  for mire baSi . mniSvnelo van rols  asru lebs  ag-
reT ve re li ef is  sxva  mor fo metru li  faq to re bi , maga-
li Tad  adgil mdebare o ba mTis  sis te mis saz Rvreb Si , xe-
ob is  gaswvriv  da ganiv  Rer Zebze, xeob is  pro fi li , re -
li ef is  for ma, ver ti kalu ri  danawevre ba, qedebis  ekra -
ni re ba da sxva, rac  saqar Tvelos  pi ro bebis Tvis  safuZ -
li anad iyo  gamokvle uli  Cven adre ul  Sro mebSi  
(ʕʣʠʟʙʘʨʘʰʚʠʣʠ ʕ.ʐ., ʍʝʣʘʜʟʝ ʊ.ɺ., 1988, 1989; ʕʣʠʟʙʘʨʘʰʚʠʣʠ 
ʕ.ʐ., ʍʝʣʘʜʟʝ ʊ.ɺ., ɻʝʮʘʜʟʝ ɿ.ɼ. , 1988).  

Ddad gin da, rom   wlis  ci vi  peri od is  nale qebis  te -
ri to ri ul  gadanawi le baSi  mniSvnelo vani  ro li  miek-
uT vneba adgi lis  daSore bas mTis sis te mis saz Rvri dan, 
adgil mdebare obas xeob is  gaswvriv  da ganiv  Rer Zebze, 
xeob is  ganiv kveTis  pro fils  da ekra ni re bas. mTis  sis -
te mis peri fe ri id an daSore biT , sirr meSi  yo vel  100km 
manZil ze  nale qebi  daaxlo vebiT  100mm-iT  kle bulobs . 
ekra ni re ba aRmosavle Ti dan da Crdi lo -aRmosavle Ti -
dan af er xebs ten Semcveli  haer is  masebis  Semdgom ga-
daadgi le bas da xels  uwyobs  nale qebis  ra od enob is  
gazr das . sapi ris pi rod  moqmedebs ekra ni re ba dasavle -
Tis  da samxreT -dasavle Tis  mxri dan, rac  xels  uSlis  
te ni ani  haer is  masebis  SemoWras  da nale qebis  ra od eno -
ba kle bulobs . wlis  Tbi li  peri od is  ganmavlo baSi  na-
le qebis  ra od eno ba mniSvnelov nad ar is  damoki debuli  
Si damasi ur  pro cesebze, amit om mor fe metri uli  faq to -
re bis  gavle na Zal ze  rTu lia , Tumca   peri fe ri id an 
daSore ba da ekra ni re ba kvla vac gavle nas axdens na-
le qebis  ganawi le baze . Nnale qebis  wli uri  ja mebis  ga-
nawi le baze  mniSvnelo van gavle nas axdens ekra ni re ba, 
mdebare o ba xeob is  gaswvriv  Rer Zze da re li ef is  for -
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ma. modeli re buli  monacemebis  Tanaxmad, wlis  ganmav-
lo baSi  viwro  xeob ebSi  daaxlo vebiT  200mm-iT  nakle bi , 
xo lo  qvabuleb Si  150mm-iT  meti  nale qebi  modis  vid re  
Ria  velis  pi ro bebSi . msgavsi  ten denci ebi  Senar Cunebu-
lia  wlis  civ  da Tbil  peri od ebSic , mxolod  Semci -
re bulia  nale qebis  ja mebis  cvli le bis  di apazo ni . 

 

4.5. naleqebis ganawileba saqarTvelos 
mdinareTa auze bSi  

nale qebis  ganawi le baze  re li ef is  gavle nis  kla si -
kuri  magali Tebia  maTi  ganawi le ba mTaTa cal keul  
fer do bebze, mdinare Ta xeob ebSi , Tu  auz ebSi . cal ke-
ul  mdinare Ta auz ebSi  mosu li  nale qebis  dro sa da 
siv ceSi  c vli le bis  safuZ li an gamokvle vas agreT ve 
di di  mniSvnelo ba aqvs wylis  re sur sebis  Sefa sebi sa 
da gamoyenebi saTvis . swored  am mizniT  saqar Tvelos  13 
mdinaris  auz is aTvis  Sedgenil  iq na naleq Ta vele bis  
sivr ci Ti -dro i Ti  Wri le bi  (magali Tad , nax. 4.5.1). aseTi  
Wri le bis  analizis  safuZvelze  gamovlenil  iqna na-
leqebis  cvlilebis  ZiriTadi  kanonzomierebani  saqa-
rTvelos  13 mdinaris  auzSi .  

1. mdinare  al aznis  auzi . nale qebis  Tvi uri  ja mebi  
ic vle ba 30 mm-dan (i anvari ) 170 mm-mde (mai si , 660 m 
zRvis  do nedan). nale qebis  wli uri  svla  auz is  qveda 
sar tyel Si , 200-250 m si maRle ze , xasi aTdeba maqsi mumiT 
mais sa da dekember Si  (120 mm), xo lo  mini mumiT-ian var Si  
(25-30 mm). si maRlis  zrdiT  mkveTrad  gamoxatu li  maqsi -
mumi TandaTan qre ba. nale qebis  wli uri  ja mebis  maqsi -
mumi modis  600-700 m si maRle ze  da 1300mm-s Seadgens, 
xo lo  mini mumi 200m si maRle ze  aRin iS neba da 760 mm-s 
Seadgens. plu vi omet ru li  gra d i entis  saSualo  mniS-
vnelo ba yovel  100m-ze  100 mm-ia . 

2. mdinare  ior is  auzi . nale qebis  Tvi uri  ja mebi  ic -
vle ba 25-30 mm-dan (dekemberi , ian vari , agvis to , 500m) 140 
mm-mde (mai si , 1100 m). wli uri  maqsi mumi myardeba mais Si . 
nale qebis  wli uri  ja mebis  mini malu ri  ra od eno ba mo-
dis  450-500 m si maRle ze  da 560 mm-s Seadgens, maqsi mumi 
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ki  Seesabameba zRvis  do nedan 1000-1100 m si maRle ebs da 
800-900 mm-s Seadgens. saSualo  wli uri  plu vi omet ru -
li  gra di enti  yovel  100 m si maRle ze  60 mm-s Seadgens. 

 

 
nax.4.5.1. atmosferuli naleqebis sivrciTi -droiTi 
Wrili. mm; a) -liaxvis auzi; b) -aWariswylis auzi 

(ɸʩʘʪʠʘʥʠ ʍ.ʄ., ʕʣʠʟʙʘʨʘʰʚʠʣʠ ʕ.ʐ., 1977) 
 

3. mdinare  ar agvis  auzi . nale qebis  Tvi uri  ja mebi  30 
mm-dan (dekemberi , ian vari , 450-500 m) 170mm-mde (mai si , 
1900-2000 m) far gleb Si  meryeobs . nale qebis  wli uri  
svla  anal og i ur ia  iv ri s auz is aTvis  damaxasi aTebeli  
wli uri  svli sa: maqsi mumi (110-170 mm) modis  mais Si , xo -
lo  mini mumi (30-90mm)-dekember -ian var Si . nale qebis  wli -
uri  ja mebi  si maRlis  zrdiT  600mm-dan (500m zRvis  do -
nedan) 1500mm-mde (1900m) izr deba. ver ti kalu ri  plu vi om-
et ru li  gra di enti  100m-ze  saSual od  65 mm-s Seadgens. 

4. mdinare  qsnis  auzi . nale qebis  Tvi uri  ja mebi  20-
25mm-dan (dekemberi , ian vari , 800-900m) 170mm-mde (mai si , 
1600m) far gleb Si  meryeobs . nale qebis  wli uri  svla  xa-
si aTdeba maqsi mumiT mais Si  (170mm) da mini mumiT dekem-



 

113 

 

ber -ian var Si  (20-80mm). zRvis  do nedan 700-800m si maRle -
ze  wli uri  svla  Tanabr deba da nale qebis  wli uri  am-
pli tu da mxolod  30mm-s Seadgens. wli uri  nale qebi  si -
maRlos  mixed viT  izr deba 530mm-dan (500m zRvis  do ne-
dan) 1300mm-mde (1600m). plu vi omet ru li  gra di enti  100m-
ze  70mm-s Seadgens. 

5. mdinare  li axvis  auzi . nale qebis  Tvi uri  ja mebi  
40mm-dan (agvis to , 700-800m) 160mm-mde (mai si , 2200-2300m) 
far gleb Si  ic vle ba. wli ur  svla Si  Zi ri Tadi  maqsi mumi 
mais Si  aRin iS neba. 1100-1800m si maRliv  zo naSi  vlin deba 
sus tad  gamoxatu li  meo re  maqsi mumi oqtom ber -noember -
Si  (90-110mm). mini mumi (40-70mm) aRin iS neba agvis to Si , xo -
lo  1900m-ze  maRal  zo naSi  gadain acvlebs  ian var Si  (60-
70mm). nale qebis  wli uri  ja mi si maRlis  mixed viT  Tav-
dapir velad  izr deba 380mm-dan (700m) 1200mm-mde (1800m), 
Semdeg klebulobs 900mm -mde, xolo dawyebu li 2000m -
dan kvlav  izr deba da 2200m si maRle ze  1300mm-s Sead-
gens. plu vi omet ru li  gra di entis  saSualo  mniSvnelo -
ba yovel  100m si maRle ze  70mm-s Seadgens. 

6. mdinare  yvi ri las  auzi . nale qebis  Tvi uri  ja mebi  
ic vle ba 50mm-dan (iv li si , 400-500m.) 160mm-mde (dekemberi -
ian vari , 50m-mde). wli uri  svla  maqsi mumiT zamTar Si  
(dekemberi -ian vari ,100-160mm) da mini mumiT zaf xul Si  (iv -
li si -agvis to ,50-70mm) xasi aTdeba. nale qebis  wli uri  ja -
mebi  si maRlis  z rdiT  kanonzo mier ad kle bulibs  
1320mm-dan 1000mm-mde. plu vi omet ru li  gra di enti  uar yo -
fi Tia  da Seadgens minus 80mm-s 100m-ze . 

7. mdinare  ri on is  auzi . nale qebis  Tvi uri  ja mebi  ic -
vle ba 80mm-dan (500-600m) 200mm-mde (ian vari , 200m) far -
gleb Si . 200-300m si maRle ze  nale qebis  wli uri  svla  xa-
si aTdeba maqsi mumiT ian var Si  (200mm) da mini mumiT mais -
Si  (100mm). amave dros  aRin iS neba meo re  maqsi mumi iv -
lis Si  (170mm), xo lo  mini mumi aRin iS neba agvis to Si  
(130mm). adgi lis  si maRlis  zrdiT  nale qebis  wli uri  
svla  Tanabr deba da 400m si maRle ze  wli uri  ampli tu -
da 30mm-mde mcir deba. zRvis  do nedan 300-500-m-ze  maRla  
wli uri  maqsi mumi TandaTan mais ze  gadain acvlebs  da 
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1000m-si maRle ze  180mm-s aRwevs. am dros  mini mumi ian -
var ze  (80-100mm) gadadis . daaxlo ebiT  700m si maRli dan 
nale qebis  wli ur  svla Si  meo re  maqsi mumi oqtom ber -
Si (100-130mm) Cndeba. 

8. mdinare  cxe nis wylis  auzi . nale qebis  Tvi uri  ja -
mebi  70mm-dan (Teber vali , 1200-1300m) 240mm-mde (seqtembe-
ri , 600-700m) far gleb Si  ic vle ba. wli uri  svla  rTu li  
xasi aTis aa: si maRlis  mixed viT  maqsi mumi ian vri dan 
(220mm, 300m) gadadis  jer  mais ze  (120mm,400-500m), Semdeg 
oqtom ber ze  (230mm,650m), martze  (200mm,700-800m) da kvlav  
oqtom ber ze  (100-140mm,1200-2100m). mini mumi 300m si maRle ze 
aRin iS neba mais Si  da 160mm-s Seadgens. si maRlis  zrdiT  
ki  nale qebis  mini mumi gadain acvlebs  agvis to ze  (90mm, 
450-500mm), Semdeg mais ze  (110mm ,600-1000m) da dekember -
ian var ze  (70-100mm, 1200m). nale qebis  wli uri  ja mebis  mi-
ni mumi (1000mm) Seesabameba 1200-1300m maRliv  sar tyels , 
xo lo  maqsi mumi (2200-2300mm)- 600-700m si maRles . plu vi -
omet r uli  gra di enti  uar yo fi Tia  da 100m-ze  55mm-s Se-
adgens. 

9. mdinare  xo bis  auzi . nale qebis  Tvi uri  ja mebi  90mm-
dan (mai si , 0-50m.) 300mm-mde (iv li si , 300-500m) far gleb Si  
ic vle ba. auz is  qveda sat yel Si  nale qebis  wli uri  svla  

maqsi mumiT  seqtember Si  (220mm) da mini mumiT mais Si  (90mm) 
xasi aTdeba. zRvis  do nedan 250 m-ze  maqsi mumi gadain ac -
vlebs  iv lis ze  (300mm), xo lo  mini mumi-april ze  (180mm). 
amave dros , yalib deba meo re  mkveTrad  gamoxatu li  maq-
si mumi ian var Si  (230mm) da mini mumi noember Si  (160mm). na-
le qebis  wli uri  ja mebi  si maRlis  mixed viT  izr deba, 
plu vi omet ru li  gra di enti  ud ris  230mm-s 100m-ze . 

10. mdinare  enguris  auzi . nale qebis  Tvi uri  ja mebi  
80mm-dan (apri li , iv li si , agvis to , 200m) 220mm-mde (iv li -
si , 250-300m) far gleb Si  ic vle ba. adgi lis  si maRlis  
zrdas Tan er Tad  maqsi mumis zo na iv li si dan dekember -
ian var ze  (100-190mm, 600-1300m) gadain acvlebs . mini mumi ga-
dadis  iv li sze , xo lo  800-1300m zo naSi  Cndeba meo re  mi-
ni mumi martsa  da april Si . nale qebis  wli uri  ja mebi  
si maRlis  mixed viT  izr deba. 
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11. mdinare  ko do ris  auzi . nale qebis  Tvi uri  ja mebi  
110mm-dan (apri li , 550-850m) 200mm-mde (ian vari , 300m) far -
gleb Si  ic vle ba. misi  wli uri  svla  maqsi mumiT ian var -
Si  (150-200mm) da mini mumiT april Si  (110-130mm) xasi aTde-
ba. nale qebi  si maRlis  mixed viT  jer  kle bulobs  2000-
dan 1500-mm-mde (600m), xo lo  Semdeg izr deba 1800mm-mde 
(900-1000m). plu vi omet ru li  gra di entis  saSualo  wli u-
ri  mniSvnelo ba 100m-ze  80mm-s Seadgens. 

12. mdinare  bzi fis  auzi . nale qebis  Tvi uri  ja mebi  
100mm-dan (iv ni si , 100m) 260mm-mde (dekember -ian vari , 600-
700m) far gleb Si  ic vle ba. wli ur  svla Si  maqsi mumi ian -
var Si  (160-260mm), xo lo  mini mumi-iv nis Si  (80-130mm) aRniS -
neba. plu vi omet ru li  gra di enti  100m-ze 140mm-s Sead-
gens. 

13. mdinare  aWar is wylis  auzi . nale qebis  Tvi uri  ja -
mebi  60mm-dan (apri l i , iv ni si , agvis to , 500-600m) 270mm-
mde (oqtom beri , 150m) far gleb Si  meryeobs . wli ur  
svla Si  aRin iS neba ra modeni me maqsi mumi, ro mel Ta So-
ris  gamoir Ceva ori  Zi ri Tadi -ian var Si  (130-230mm) da no-
ember Si  (130-270mm). mini mumi april sa da agvis to Si  dge-
ba. si maRlis  mixed viT  nale qebis  wli uri  ja mebi  ic -
vle ba mrud wi rov nad, saSualo  plu vi omet ru li  gra di -
enti  yovel  100m-ze  20mm-s Seadgens. 

zemod moyvani li an al iz is Se degebi sa fuZ vlad da e-
do sa qar Tvelos mdi nare Ta auz ebis Se sabamis kla si -
fi kaci as(cxri li 4.5.1)  

ro gorc  vnaxeT, naleq Ta ja mebis  cvli le ba si maR-
lis  mixed viT  mrud wi ro van xasi aTs  at ar ebs, yvela ze 
martiv  SemTxvevaSi  es SeiZ le ba iy os  kvadra tu li  fun -
qcia : 

 

              Q = aZ
2
 + bZ + c,               (4.5.1) 

sadac , Q Łnale qebis  ja mia, Z Ładgi lis  si maRle  met-
reb Si , xo lo  a, b da c Łreg re si is  ko ef ic i ente bia . ( 4.5.1)-
is  reg re si is  ko ef ic i ente bi  saqar Tvelos  zo gi er Ti  
xeob i sa da qedi saTvis  war modgeni lia  cxril Si  4.5.2. 
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cxrili 4.5.1. saqarTvelos mdinareTa auzebis 
klasifikacia naleqebis raodenobrivi maxasiaTeblebis 
mixadviT ( ɸʩʘʪʠʘʥʠ ʍ.ʄ., ʕʣʠʟʙʘʨʘʰʚʠʣʠ ʕ.ʐ., 1977). 

ti
p

i 

Mmdinaris au zi  
Nnale qebis 

Tvi uri  
ja mi. mm 

Mmaqsi mumi 
(Tve) 

Mmini mumi 
(Tve) 

I 
al az ani. To ri. 

ar agvi. qsa ni. li -
axvi. mtkva ri  

20-170 mai si  
ian vari. 
Teber va-

li  

II  
yvi ri la. ko d o ri. 
bzi fi. aW ar is wya-

li  
50-270 

noemberi.  
dekemberi.     

ian vari  

apri li.  
iv li si.  
agvis to  

III  
ri o ni.xo bi.  

cxe nis wyali. en -
guri  

70-300 cvale badi  
cvale ba-

di  

  

cxri li  4.5.2.  reg re si is ko ef ic i ente bi at mosfe ru -
li na le qebis wli uri ja mebis ga mosaangari Seblad  

 (T . xela Ze. m. el iz baraS vi li 1991 ) 
ra i o ni  c b a 

mdinare en guris xe o ba 
mdinare ri on is xe o ba 

mdinare aWar is wylis xe o ba 
mdinare ko do ris xe o ba 

kavkasi on is sam xre Ti fer do bi (ka xeTi)  
mdinare ar agvis xe o ba 

Tri al eTis qe dis da savleT fer do bi  
ja vaxeTis qe dis da savleT fer do bi  

mesxeTis qe dis sam xreT fer do bi  

2550 
3200 
2380 
1500 
1080 
210 
100 
50 

-1380 

-1.88 
-2.95 
-2.12 
1.50 
-0.42 
0.91 
0.51 
0.36 
2.37 

0.00055 
0.00094 
0.00088 
-0.00142 
0.00052 
-0.00014 
-0.00004 
-0.00004 
-0.00060 

 

amri gad (4.5.1) for muli sa da cxril 4.5.2 Łs monace-
mebis ga moyenebiT Se saZle belia ga movi angari SoT at -
mosfe ru li na le qebis wli uri ja mi Sesabamis si maR-
leb riv zo naSi cxril Si war modgeni li xe ob ebi sa da 
fer do bebi saTvis.  

 

4.6. naleqTa jamebis teritoriuli ganawileba 
da reJimi  

mosu li  nale qebis  ja mebis  te ri to ri uli  ganawi le ba 
di di  kontras tu lo biT  xasi aTdeba, r ac  ganpi ro bebu-
lia  at mosfe ros  cir kula ci uri  pro cesebi sa da re li -
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ef is  ur Ti er TqmedebiT . te ri to ri is  zo gi er Ti  nawi li  
ux vad ir wyveba at mosfe ru li  nale qebiT , zo gi  ki  pi ri -
qiT  defi cits  ganic dis  (nax. 4.6.1-4.6.3). 

nale qebis  ud id esi  ra od enob iT  xasi aTdeba aWar is  
zRvis pi ra  zo li . sar fSi  wlis  ganmavlo baSi  modis  
3145mm nale qi , baTumSi  2718mm. nale qebis  maqsi mumi ki  
fiq sir deba cis kara Si , baTumTan axlos  mTa mti ra la -
ze , zRvis  do nedan 1200m-ze  da 4500mm-s Seadgens. 

aWar is  mosaz Rvre  guri is  zRvis pi ra  zol Si  nale qe-
bi  kle bulobs   2000-2400mm-mde, xo lo  af xazeTis  sanapi -
ro ze  ar  aRemat eba 1600mm-s. kol xeTis  baris  Si da ra i -
onebSi  wli uri  nale qebi  Seadgens 1200-1400mm-s. 

nale qebis  ra od enob is  ganawi le baSi  kar gad gamoix -
at eba re li ef is  for mis, xeob is  ganfe ni lo bis  Tu  fer -
do bis  eqspozi ci is  gavle na. magali Tad , ko do ris , engu-
ris , cxe nis wylis  xeob ebis  im adgi leb Si , ro mel Tac  
ganedu ri  mimarTu le ba gaaCni aT, nale qebi  mniSvnelov -
nad kle bulobs  da Seadgens 1000-1200mm-s. samagi er od  
bzi fis , ko do ris , egri sis  da ra Wis qedebis  zRvis ken 
miqceul  fer do bebze nale qebi  ux vad modis (2800mm), da-
savleT  kavkasi onis  Txemur  nawil Si  ki  aRemat eba 
3000mm-s. 
aRmosavleT  saqar Tvelo  nale qebis  mcire  ra od enob iT  
xasi aTdeba. gansakuT re biT  mci re  nale qebi  modis  iv ris  
zeganze da qvemo qar Tlis  vakeze , sadac  nale qebis  
wli uri  ja mi 400mm-ze nakle bia . Si da qar Tlis  vakeze 
nale qebi  izr deba 600mm-mde, al aznis  vel ze-800mm-mde, 
kavkasi onis  saSualo  mTianeTSi -1000-1200mm-mde, xo lo  
misi ve Txemur  nawil Si -2000mm-mde. 

mcire  nale qebiT  xasi aTdeba samxreT  saqar Tvelo . 
gansakuT re biT  mci rea  nale qebi  axal qala qis  zeganze 
da mdinare  xra mis zemo wel Si , sadac  wlis  ganmavlo -
baSi  mosu li  nale qebis  ra od eno ba Seadgens 500-600mm-s. 
aq nale qebis  yvela ze  di di  ra od eno ba-1200mm modis  
Tri al eTis  qedis  dasavleT  nawil Si . 
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nax.4.6.1. at mosfe ru li  nale qebi . mm. weli wadi  (e.el iz ba-

raS vi li , l .papi naSvi li , saqar Tvelos  kli matu ri  da 
agrok li matu ri  at la si , 2011) 

 

 
nax.4.6.2. at mosfe ru li  nale qebi . mm. ci vi  peri o di  (e.el -
iz baraS vi li , l .papi naSvi li , saqar Tvelos  kli matu ri  

da agrok li matu ri  at la si , 2011) 
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nax.4.6.3. at mosfe ru li  nale qebi . mm. Tbi li  peri o di  
(e.el iz baraS vi li , l .papi naSvi li , saqar Tvelos  kli ma-

tu ri  da agrok li matu ri  at la si , 2011) 
 

nale qebis  wli uri  ja mebi  di di  cvale bado biT  xasi -
aTdeba, magali Ti saTvis  cxril Si  4.6.1 war modgeni lia  
Tbi lis Si  mosu li  nale qebis  wli uri  ja mebis  sxvadas -
xva in ter val Si  moxvedris  SemTxvevebi . 

 

cxri li  4.6.1. nale qebis  wli uri  ja mebis  abso lu tu ri  
six Si re . Tbi li si . 

(ʉʘʧʠʮʢʠʡ ʂ.ɸ., ʕʣʠʟʙʘʨʘʰʚʠʣʠ ʕ.ʐ., 1975) 
Nnaleqebis gradacia. mm  

<361 
361- 
400 

401- 
440 

441- 
480 

481- 
520 

521- 
560 

561- 
600 

>60
0 

empiriuli  
6 6 9 10 8 10 7 9 

normaluri  
5 6 8 11 12 10 7 6 

Sarles  A  
6 8 9 8 8 7 8 9 

pirsonis III  
4 7 8 15 5 13 6 7 
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ro gorc  cxri li  4.6.1- dan Cans, empi ri u li  monaceme-
bis  Tanaxmad nale qebis  wli uri  ja mebi  sxvadas xva in -
ter valeb Si  nawil deba. Aamave cxril Si  war modgeni lia  
sxvadas xva Teor i uli  fun qci iT  gamoTvli li  abso lu -
tu ri  six Si re ebi . Ees fun qci ebia  nor malu ri  ganawi le -
bis  kanoni , Sar les  ganawi le bis  A ti pi  da pir so nis  ga-
nawi le bis  III ti pi . 

al baTo bis ga angari Sebas nor malu ri ga nawi le bis 
kanonis mi xed viT ax denen Semdegi sxva ob iT:  

        

           P(x)= ʌ(t2) - ʌ (t1),                  (4.6.1) 

sadac  ñ
-=F

t

t dtet
0

2/2

2

1
)(

p
 - normaluri ganawilebis 

funqciaa, xol o t =
s

xx-
 . 

pirsonis sistema Sedgeba 13 tipisagan da yvela ti -
pis simkvrive Caiwereba Semdegi saxiT:  

     
2

21 )()(

)(lg

axBaxBB

ax

dx

yd

O -+-+

-
= ,      (4.6.2)  

sadac aŁganawilebis modaa, x-parametria, y-simkvrivis 
mrudis ordinataa.  

pirsonis funqciis tip i ganisazRvreba kriteriumiT:  

              
)1(16

)2( 22

3

+

+
-=

S

Sr
K ,             (4.6.3)  

sadac 
623

)1(

4

2

3

2

34

+-

--
=

rr

rr
K
s

, r3 da r4 Sesabamisad mesame da 

meoTxe rigis ZiriTadi momentebia. kriteriumis mniS -
vnelobis Sesabamisad xdeba mrudis tipis SerCeva.  

Sarles  A  da B funqciebi emyarebian simkvrivis ga -
Slas mwkrivad. AŁtipis ganawilebaSi gamoiyeneba nor -
maluri ganawilebis simkvrivis gaSla, xolo B - tipis 
ganawilebaSi -puasonis ganawilebis gaSla.  
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Sarles  A Łtipis ganawilebisaTvis SemTxveviTi si -
didis  ti-1-ti inter valSi moxvedris albaToba ganisaz -
Rvreba formuliT:  

   F(ti)-F(ti-1)=[ʌ(ti)+ABi+KCi]-[ʌ(ti-1)+AB i-1+KCi-1],   (4.6.4) 
sadac  A da k -Sesabamisad asimetriis da eqscesis koe -
ficientebia , ʬ(t1) -normaluri ganawilebis integra luri  

funqciaa,  B da  C ŁSesworebebia Sesabamisad asimetriis 
da eqscesis.  

kol mogo ro vis  Tanxmobis  kri te ri umis  safuZ vel ze  
dad geni lia , rom  cxril  4.6.1-Si  war modgeni li  nale qe-
bis  wli uri  ja mebis  empi ri uli  ganawi le ba pir so nis  
IIIŁti pis  ganawi le bas-30% do neze, nor malur  ganawi le -
bas 60% do neze, xo lo  Sar les  Łti pis  ganawi le bas-95% 
do neze Seesabameba (ʉʘʧʠʮʢʠʡ ʂ.ɸ., ʕʣʠʟʙʘʨʘʰʚʠʣʠ ʕ.ʐ., 1975).  

wlis  ci vi  da Tbi li  peri od ebis  ganmavlo baSi  mosu -
li  nale qebis  ganawi le ba dasavleT  saqar Tvelo Si  
wli uri  nale qebis  ja mebis  ganawi le bis  anal og i ur ia -
dasavle Ti dan aRmosavle TiT  kle bulobs  da ukeTesad 
te ni andeba dasavle TiT  or i enti re buli  fer do bebi . ci -
vi  peri od is  ganmavlo baSi  dasavleT  saqar Tvelo Si  mo-
su li  nale qebi  350-1800mm-s, xo lo  Tbi li  peri od is  gan-
mavlo baSi -430-2100mm-s Seadgens. aRmosavleT  saqar Tve-
lo Si  nale qebis  cvale bado ba ci vi  da Tbi li  peri od -
ebis  ganmavlo baSi  Sesabamisad  90-500mm-s da 260-1200mm-s 
Seadgens. 

wlis  ci vi  peri od is  nale qebis  ud id esi  ra od enob iT  
xasi aTdeba aWar is  zRvi spi ra  zo li , mTiswi neTi  da da-
savleT  kavkasi o ni , sadac  daaxlo ebiT  2000 mm nale qi  
modis . 

guri is  zRvis pi ra  zol Si  nale qebi  1200-1600mm-mde, xo -
lo  af xazeTis  sanapi ro ze  1000mm-mde kle bulobs . kol -
xeTis  baris  Si da ra i onebSi  wli uri  nale qebi  800-
1000mm-s Seadgens. 

aRmosavleT  saqar Tvelo  nale qebis  mcire  ra od enob -
iT  xasi aTdeba. gansakuT re biT  mci re  nale qebi  modis  
iv ris  zeganze , al aznis  vel ze   da qvemo qar Tlis  vake-
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ze , sadac  nale qebi s sezo nuri  ja mi 100mm-ze nakle bia . 
Si da qar Tlis  vakeze  nale qebi  400mm-mde izr deba.   

mci re  nale qebiT  xasi aTdeba samxreT  saqar Tvelo . 
gansakuT re biT  mci rea  nale qebi  axal qala qis  zeganze 
da mdinare  xra mis zemo wel Si , sadac  wlis  ci vi  peri -
od is  ganmavlo baSi  mosu li  nale qebis  ra od eno ba 300-
400mm-s Seadgens.  

wlis  Tbi li  peri od is  nale qebis  ud id esi  ra od enob -
iT  agreT ve aWara  da dasavleT  kavkasi o ni  xasi aTdeba,  
sadac  nale qebis  ja mi agreT ve daaxlo ebiT  2000 mm-s 
aRwevs. 

guri is  zRvis pi ra  zol Si  da af xazeTis  sanapi ro ze  
nale qebi  1200-1400mm-mde, kle bulobs . ramdenadme meti  
nale qi  modis  kol xeTis  bar Si .  

aRmosavleT  kavkasi onze  Tbi li  peri od is  nale qebis  
ja mebi  700-1400mm-s Seadgens, xo lo  bar Si  300mm-mde kle -
bulobs .  

nax. 4.6.1-ze  war modgeni li  at mosfe ru li  nale qebis  
wli uri  ja mebis  te ri to ri u li  ganawi le ba war modgeni -
li  iyo  Semdegi  saxis  modeliT  (e.el iz baraS vi li  S.el -
iz baraS vi li , 2001): 

    

Q=58825-39008j+6240 2j 22576l+11628Cj -     

     816 C2j +461 2C +1012 2Cj -528 22Cj     (4.6.5) 
 

sadac,  .40,40 00 -C=C-=jj   

cxa dia  modeli (4.6.5) zus tad   ver  gamosaxavs nale qe-
bis  ganawi le bis  mTel  mraval fe rov nebas, mis ra od en-
ob as konkre tul  punqtSi , magram iZ le va nal eqebis  zo -
gad fons  da nale qebis  ganawi le bis  zo gad su raTs . 
sxvao ba modelur  da faq tur  monacemebs Soris  ganpi -
ro bebulia  im mezo - da mikrok li matu ri  pi ro bebiT , 
rac  ar  ar is  gaTvalis wi nebuli  model Si . ( 4.6.5) mode-
lis  gaumjo beseba SesaZle belia  Tu  gavzrdiT  mraval -
wevris  rigs  6-8 mde, rac  praq ti kulad  mizanSeuwonel -
ia . 
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miux edavad ami sa miRebuli  modeli  savsebiT  damakma-
yo fi leb lad  asaxavs saqar Tvelos  te ri to ri aze  nale -
qebis  fo nur  vels  da am veli saTvis  damaxasi aTebel  
Zi ri Tad  kanonzo mier ebebs. es kar gad Cans nax. 4.6.4-ze 
war modgeni li  modelu ri  veli dan, ro melic  agebul ia  
4.6.5- modeliT . nax.4.6.4-ze  war modgeni li  modelu ri  ze -
dapi ri  xaris xob ri vad gamosaxavs yvela  im Zi ri Tad  
Tvi sebebs, rac  damaxasi aTebel ia  at mosfe ru li  nale qe-
bis  sivr ci Ti  ganawi le bi saTvis  saqar Tvelos  te ri to -
ri aze . ker Zod , nale qebis  dabali  do ne kol xeTis  sana-
pi ro  zol Si  aWar asa da af xazeT Tan Sedare biT , nale -
qebis  kle ba aRmosavleT  saqar Tvelo Si  da Semdeg 
zrda  aRmosavleT  kavkasi onze , agreT ve Zali an mci re  
nale qebi  Si ra qis  vakeze  da nale qebis  kle ba mTaTu SeT-
Si , da a. S. 

 
 

nax.4.6.4.  atmosfe ruli naleqebis wliuri jamebis  
modeluri veli    saqarTvelos teritoriisaTvis 

(e.elizbaraSvili S.elizbaraSvili,2001)  



 

124 

 

at mosfe ru li  nale qebis  sivr ci Ti  velis  modelu ri  
fun qcia (4.6.5) saSual ebas iZ le va ganvsaz RvroT  velis  ga-
saSual o ebuli  si di deebi  da Sesabamisad  at mosfe ro dan 
mosu li  nale qebis  saer To  ra od eno ba te ri to ri is  nebis -
mier  monakveTze. 

in teg ra lu ri aR ric xvis el ementa lu ri mo saz re bebi -
dan ga momdi nare  ra i me  S far Tob ze mo su li at mosfe ru -
li na le qebis sa Sualo ra od eno ba gani saz Rvre ba for mu-
liT:  

 

ññ=
S

dQd
S

SQ jl.
1

)(         (4.6.6) 

 

Tu am formulaSi CavsvamT naleqebis modelis ga -
mosaxulebas(4.6.1)  da  S-teritoriis sazRvrebs gamov saxavT 
geografiuli grZedis da ganedis saSualebiT, maSin 
miviRebT:  
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jlljljlljlj dd)528101246181611628 22222 -++-+ , (4.6.7) 

sadac, 40-=jj   da  40-=ll . 

(4.6.7) formuliT gamoTvlili Sedegebi dasav leT da 
aRmosavleT saqarTvelosaTvis cal -calke warmodgeni -
li a cxrilSi 4.6.2.  

ro gorc cxri li dan Cans wli uri na le qebis sivr ceSi 
gasaSual o ebuli si di de da savleT sa qar Tvelo Si 1700mm-
s, xo lo aR mosavleT sa qar Tvelo Si  900mm-s Sead gens. Tu 
amas ga davi angari SebT far Tob ze  mi vi RebT, rom wlis 
ganmavlo baSi at mosfe ro dan da savleT sa qar Tvelo Re bu-
lobs 65kub.km wyals, xo lo aR mosavleT sa qar Tvelo -
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29kub.km wyals, mTli anad sa qar Tvelos te ri to ria Re bu-
lobs 94 kub.km wyals. at mosfe ro dan mosu li wylis re -
sur sebis as eTi Se fa sebebi mo xer xda mxo lod at mosfe -
ru li na le qebis ve lis ma Temati kuri mo deli re bis sa -
fuZ vel ze. 

cxrili 4.6.2. naleqebis gasaSualoebuli sidide )(SQ  

da wylis mTliani moculoba SSQ ).(  

(S.eli zbaraSvili, 2009)  
raioni  )(SQ mm ¶)(SQ km3 

dasavleT saqarTvelo  
aRmosavleT saqarTvelo  

saqarTvelo  

1700 
900 
1350 

65 
29 
94 

 

anal og i uri  gaangari SebebiT  miRebulia , rom  aWar is  te -
ri to ri aze  wlis  ganmavlo baSi  mosu li  wylis  saer To  mo-
cu lo ba 6,1kub.km-s Seadgens, xo lo  at mosfe ru li  nale qe-
bis  gasaSual o ebuli  mniSvnelo ba daaxlo ebiT   2110mm-ia  
(ʕ.ʐ.ʕʣʠʟʙʘʨʘʰʚʠʣʠ, ɼ.ʅ.ʂʝʨʝʩʝʣʠʜʟʝ, ʐ.ʕ.ʕʣʠʟʙʘʨʘʰʚʠʣʠ, 2006). 

Aat mosfe ru li  nale qebis  ganawi le bas uf ro  deta lu -
rad  gamosaxavs saqar Tvelos  cal keuli  re gi onebis aTvis  
war modre ni li  geo in for maci uli  ru kebi , ro mel Ta Sedge-
nas safuZ vlad  mTeli  ri gi  pro cedu re bi  daedo : to pogra -
fi uli  ru kis  safuZ vel ze  cif ru li  kar tog ra fi uli  sa-
fuZ vlis  Seqmna; nale qebis   ver ti kalu ri  ganawi le bis  mo-
deli re ba; re li ef is  wer ti lo vani      fe nis   Seqmna; ri gi  
pro cedu re bis  Cata re ba, rom le bic  ukavSir deba nale qebis  
mniSvnelo baTa gadaT vlas  wer ti lo vani  ob i eqte bi saTvis , 
iz ohi et ebis   avto matur  re JimSi  kar tog ra fi re bas, to po-
lo gi uri  uz us to bebis  Seswore bas, xazo vani  fe nis  safuZ -
vel ze  poli go nalu ri  fe nis  da bo los  Tematu ri  ru kis  
Sedgenas (nax.4.6.5).  
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nax.4.6.5. atmosferuli naleqebis geoinformaciuli  
rukis fragmentebi: centraluri kavkasioni;  aWaris 
avtonomiuri respublika;  (ʐ.ʕ.ʕʣʠʟʙʘʨʘʰʚʠʣʠ, 2005; 

e.elizbaraSvili, 2009)  
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cxa dia , rom  aseTi  meTo diT  miRebuli  ru kebi  di di  
in for maci ul ob iT  da si zus tiT  xasi aTdeba, rad ganac 
maTi  Sedgeni sas gaTvalis wi nebulia  re li ef is  mor fo -
metri is  mTeli  sir Tu le . 

nale qebis  wli uri  svla  di di  mraval fe rov nebiT  ga-
moir Ceva, rac  kar gad Cans nax. 4.6.1-ze war modgenil  
gra fi kebze . amave gra fi kebze  moCans, rom  nale qebis  
Tvi uri  ja mebis  ud id esi  da umci re si  mniSvnelo bebi  
sakmaod  gansxvavdeba misi  saSualo  mniSvnelo bebi sa-
gan. amri gad wli dan wlam de nale qebis  ja mebi  mniSvne-
lo van rye vado bas ganic di an. nale qebis  wli dan wlam -
de rye vado ba xasi aTdeba vari ac i is  ko ef ic i entiT  (nax. 
4.6.6). 

 
nax.4.6.6. atmosferuli naleqebis variaciis  koefici -

enti: a) -ianvari; b) -ivlisi  (ɾ.ɼ.ɸʣʠʙʝʛʦʚʘ, 
ʕ.ʐ.ʕʣʠʟʙʘʨʘʰʚʠʣʠ, 1980) 
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nax. 4.6.6-dan, sa dac war modgeni lia at mosfe ru li na -
le qebis va ri ac i is ko ef ic i ente bis ru kebi mTli anad am-
i er kavkasi is aTvis, kar gad Cans, rom na le qebis ja mebis 
vari ac ia, anu wli dan wlam de cva le bado ba da savle Ti -
dan aR mosavle Tis mi marTu le biT ma tu lobs, rac am ave 
mimarTu le biT ar id ul ob is gaZ li er ebiT aix sneba. ru -
kebi dan Cans, rom ian vris na le qebis va ri ac i is ko ef ic -
i enti kol xeTis dab l ob ze da mTli anad da savleT sa -
qar Tvelo Si ar aR emat eba 0.5-s, xo lo aR mosavleT sa -
qar Tvelo Si 0.6 -ze metia. iv li sis na le qebis va ri ac i is 
ko ef ic i enti da savleT sa qar Tvelo Si ag reT ve 0.5-ze 
nakle bia, xo lo aR mosavleT s aqar Tvelo Si 0.6 -0.8-s Se -
adgens.  

S.ja vaxiS vi li (1977) sa qar Tvelos te ri to ri aze na -
le qebis wli uri svlis 5 tips ga nasxvavebs: zRvi urs 
(maqsi mumi Semodgo maze, mi ni mumi gazaf xul ze), xmel Ta-
SuazRvi urs (maq si mumi zamTar Si, mi ni mumi zaf xul Si), 
konti nenturs (maq si mumi gazaf xul ze an zaf xul Si, mi -
ni mumi zamTar Si), gar damavals (maq si mumi zamTar Si an 
zaf xul Si, mi ni mumi gazaf xul ze) da Se re uls (maq si mu-
mi Semodgo maze, mi ni mumi z af xul Si, an zam Tar Si).  

saqar Tvelos  te ri to ri aze  at mosfe ru li  nale qebis  
wli uri  svlis  magali Tebi  mota ni lia  agreT ve cxril -
Si  4.6.3. 

 


