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saqarTvelos mecnierebaTa akademiis hidrometeoro logiis 
institutis SromaTa winamdebare krebuli eZRvneba akademi kos 
givi svaniZis xsovn as. krebulSi m o Tavsebulia hidro logiis 
dargSi misi xelmZRvanelobiT bolo wlebSi Ca tarebul 
gamokvlevaTa Sedegebi.   

ker Zod , daxasi aTebul ia  saqar Tvelos  wylis  re sur sebis  
Zi ri Tadi  wyaro ebis  ra od enob ri vi  maxasi aTeble bi , maTi  ganawi -
le bis  Tavi sebure bani , gamovle ni lia  wylis  re sur sebis  mgrZno-
bi ar o ba kli matis  cvli le bis  mimarT. ganxi lu lia  ar sebuli  da 
per speqti u li  ir ig ac i uli  wyal sacavebiT  mdinare Ta Camonade-
nis  re guli re bis  SesaZleb l o bebi  meli or ac i uli  samuSao ebis -
aTvis . damuSavebulia  mdinare Ta Camonadenis  gaumjo besebuli  
saprog nozo  meTo di ka sta tis ti kuri  monacemebis  ri gis  gazr -
diT . saqar Tvelos  pi ro bebSi  gansaz Rvru lia  Tov li sa da f ir -
nis  xazebis  mdebare o ba da di namika aer ol og i uri  monacemebi sa 
da dakvir vebaTa masale bis  sta tis ti kuri  anal iz is  safuZ vel ze. 
gaangari Sebulia  anTro pogenuri  faq to re bis  gavle na wylis  
maqsi malu ri  xar jis  si di deze. saimedo ob is  Teor i is  meTo debis  
gamoyenebiT  gansaz Rvru lia  wayl sacavebis  wylis  qi miuri  Se-
madgenlo bi sa da Tvi sebebis  ra od enob ri vi  maxasi aTeble bi . me-
te or ol og i uri  vele bis  ob i eqtu ri  war modgeni s da ganawi le bu-
li  para metre bis  gamoyenebis  safuZ vel ze damuSavebulia  Camona-
denis  for mire bis  ric xvi Ti  modeli . gamoTvli lia  myari  da 
Txevadi  Camonadeni  saqar Tvelos  Zi ri Tadi  mdinare ebis aTvis . 
sxvadas xva in for maci u li  monacemebis  gamoyenebiT  dad geni lia  
zvavSemkre bebis  gavr ce le bis  six Si re . gaanal iz ebul ia  adgi lis  
si maRlis  da haer is  tempera tu ris  mimarT mdinaris  auz Si  Si da-
ten brun vis  ko ef ic i entis  cvli le bis  kanonzo mier eba. mocemu-
lia  ñmsof li os  Tovl  re sur sebis  at las Si ò Sesu li  qar Tvel  
mkvle var Ta mier  Sedgeni li  gla ci ol og i uri  ru kebis  anal i zi .  

krebuli gankuTvnili xmeleTis hidrologiis dargis 
specialist ebisaTvis . 

 
The presented volume of Transactions of the Institute of Hydrometeorology of 

the Georgian Academy of Sciences is dedicated to the memory of late 

Academician Givi Svanidze. The volume contains the results of investigations in 

the field of Hydrology, carried out in recent years under his leadership. 

In particular, the quantitative features of basic sources of water resources in 

Georgia are described along with peculiarities of their distribution. The sensitivity 

of water resources to climate change is assessed. The possibilities of river runoff 

regulation using present and prospective water reservoirs to carry out irrigation 
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works are discussed. The improved methodology for river runoff forecast is 

elaborated using prolonged observation series. The disposition of snow and firn 

lines for the conditions of Georgia and their dynamics are determined on the basis 

of statistical analysis of air sounding and field observation results. The impact of 

anthropogenic factors on the value of maximum water discharge is calculated. 

Applying the theory of reliability the quantitative features of chemical composition 

and properties of water in reservoirs are defined. On the basis of objective 

representation of meteorological fields and distribution of parameters, the  

numerical model of runoff formation is worked out. The solid and liquid discharge 

is calculated for the main rivers of Georgia. Using different information sources the 

frequency of snow avalanche catchments spreading is determined. The regularity 

of the variation of internal moisture circulation factor in the river basin is analyzed 

in relation to the height of locality and air temperature. The analysis is given of 

glaciological maps, drown by Georgian scientists and placed in the ñWorld Atlas of 

Snow and Ice Resourcesò. 

The volume is intended for experts and specialists working in the field of Land 

Hydrology. 
 

ʅʘʩʪʦʷʱʠʡ ʉʙʦʨʥʠʢ ʪʨʫʜʦʚ ʀʥʩʪʠʪʫʪʘ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ɻʨʫʟʠʠ 

ʧʦʩʚʷɦ ʝʥ ʧʘʤʷʪʠ ʘʢʘʜʝʤʠʢʘ ɻʠʚʠ ɻʝʜʝʦʥʦʚʠʯʘ ʉʚʘʥʠʜʟʝ. ɺ ʩʙʦʨʥʠʢʝ ʧʦʤʝʱʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʛʠʜʨʦʣʦʛʠʠ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʜ 

ʝʛʦ ʨʫʢʦʚʦʜʩʪʚʦʤ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ɻʨʫʟʠʠ, ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʨʝʢ ʩʫʱʝʩʪʚʫʁɦ ʠʤʠ ʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʠʨʨʠʛʘʮʠʦʥʥʳʤʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʳʭ 

ʨʘʙʦʪ. ʈʘʟʨʘʙʦʪʘʥʘ ʫʣʫʯʰʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʨʦʛʥʦʟʘ ʩʪʦʢʘ ʨʝʢ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʷʜʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ɺ ʫʩʣʦʚʠʷʭ ɻʨʫʟʠʠ ʦʧʨʝʜʝʣʝʥʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʥʝʛʦʚʦʡ ʠ 

ʬʠʨʥʦʚʦʡ ʣʠʥʠʡ ʠ ʠʭ ʜʠʥʘʤʠʢʘ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʘʵʨʦʣʦʛʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʠ ʤʘʪʝʨʠʘʣʦʚ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ. ʈʘʩʩʯʠʪʘʥʦ ʚʣʠʷʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʬʘʢʪʦʨʘ ʥʘ ʚʝʣʠʯʠʥʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʚʦʜʳ. ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʦʨʠʠ ʥʘʜʝʞʥʦʩ-

ʪʠ ʦʧʨʝʜʝʣʝʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ  ʚʦʜʳ 

ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ. ʅʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʦʙʲʝʢʪʠʚʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʝʪʝ-

ʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʝʡ ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʘʙʦʪʘʥʘ ʯʠʩʣʝʥʥʘʷ ʤʦʜʝʣʴ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʢʘ. ʈʘʩʩʯʠʪʘʥ ʪʚʝʨʜʳʡ ʠ ʞʠʜʢʠʡ ʩʪʦʢ ʜʣʷ ʦʩʥʦʚʥʳʭ ʨʝʢ ɻʨʫʟʠʠ. ʉ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʫʩʪʘʥʦʚʣʝʥʘ ʯʘʩʪʦʪʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʣʘʚʠʥʦʩʙʦʨʦʚ. ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʥʫʪʨʝʥʥʝʛʦ ʚʣʘʛʦʦʙʦʨʦʪʘ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʳʩʦʪʝ 

ʤʝʩʪʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ. ɼʘʥ ʘʥʘʣʠʟ ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ, ʩʦʩʪʘʚʣʝʥʥʳʭ 

ʛʨʫʟʠʥʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʚʦʰʣʠ ʚ çʄʠʨʦʚʦʡ ʘʪʣʘʩ ʩʥʝʞʥʦʣʝʜʦʚʳʭ 

ʨʝʩʫʨʩʦʚè. 

ʉʙʦʨʥʠʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ  ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʦʙʣʘʩʪʠ ʛʠʜʨʦʣʦʛʠʠ 

ʩʫʰʠ. 
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The volume is dedicated to the memory of  
Academician Givi Svanidze 

 

ʉʙʦʨʥʠʢ ʧʦʩʚʷʱʝʥ ʧʘʤʷʪʠ ʘʢʘʜʝʤʠʢʘ 

 ɻʠʚʠ ɻʝʜʝʦʥʦʚʠʯʘ ʉʚʘʥʠʜʟʝ 
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akademikosi  givi svaniZe  

 Sro maTa kre buli  eZRvneba gamoCeni li  mec ni er is , sto qastu -
ri  hid ro lo gi is  erTer Ti  fu Zemdebli sa da saqar Tvelo Si  misi  
damaar seblis , saqar Tvelos  mecni er ebaTa akademi is  akademik os -
is , ru seTis  mecni er ebaTa akademi is  wevrko res podentis , Tbi li -
sis  saxel mwifo  univ er si te tis  pro fe so ris , saqar Tvelos  mecni -
er ebaTa akademi is  hid ro mete or ol og i is  in sti tu tis  di req to -
ris , mecni er ebis  damsaxu re bul  moRvawis , xal xTa  megob ro bis  
da Rir sebis  or denebis  kavale ris  gi vi  svani Zis  xsov nas. 
    baton ma gi vim daZabuli  Sro miTa da brwyin vale  gamarjve be-
biT  aRsavse cxov re bis  gza  ganvlo . Tavi si  di di  ni Wis, samaga-
li To  Sro mismoyvare ob i sa da saoc ari  humanuro bis  waylo biT  
yvel gan, sadac  ki  ux debo da moRvaweo ba, man dato va dauviw yari  
da naTeli  saxeli . 
   givi svaniZis samecniero moRvaweoba ZiriTadad ganisaz Rvre -
boda hidrologiis, hidroenergetikisa da hidroteq ni kis prob -
lemebiT. g.svaniZe avtoria 270 dabeWdili samecn ie ro Sr omisa, 
maT Soris 15 monografiisa, romlebic exeba md ina reuli Camo -
nadenis regulirebis amocanebs. winamdebare kre bulSi Se sulia 
g.svaniZis bolo statiebi.  
   g.svani Ze 1971_1998 wleb Si  xel mZRvanelob da iv ane ja vaxiS vi -
lis  sax. Tbi li sis  saxel mwifo  univ er si te tis  hid ro lo gi is  ka-
Ted ras , xo lo  1976 wli dan si coc xlis  bo lom de _ mecni er eba-
Ta akademi is  hid ro mete or ol og i is  in sti tuts . man di di  ro li  
Seasru la  saqar Tvelo Si  naleq Ta xelov nuri  gazr dis  samuSao -
Ta ganvi Tare baSi . bo lo  wleb Si  g.svani Ze aqti ur ad monawi le ob -
da kli matis  cvli le bis  prob le masTan dakavSi re bul  samuSao -
ebSi . misi  Taos nobiT  Sesrul da saqar Tvelos  er ov nuli  moxse-
nebis  nawi li , miZRvni li  wylis  re sur sebis  samomavlo  mdgoma-
re ob is  Seswavli sad mi. am wleb Si  is  iyo  agreT ve iun eskos Tan 
ar sebuli  saqar Tvelos  hid ro lo gi uri  asoc i ac i is  pre zi denti  
da msof lio  mete or ol og i ur  or gani zaci aSi  saqar Tvelos  mud -
mivi  war momadgenlis  mrCeveli  hid ro lo gi aSi . 
    g.svaniZis xelmZRvanelobiTa da konsultantobiT da cu lia 
40ze meti sakandidato da sadoqtoro disertacia. igi iyo sa -
qarTvelos geografiuli sazogadoebis pirveli viceprezi -
denti, aSS +s da polone Tis geofizikur sazoga doebaTa wevri.  
d idi mecnieris, samagaliTo kolegisa da brwyinvale adamianis 
_ akademikos givi svaniZis saxeli samudamod dar Ceba qarTuli 
mecnierebis istoriaSi.  
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Academician Givi Svanidze 

 

The offered volume of Transactions is dedicated to the memory of 

outstanding scientist, one of the pioneers of stochastic Hydrology and its founder in 

Georgia, Academician of the Georgian Academy of Sciences and Corresponding 

Member of the Russian Academy of Sciences, Professor at the Tbilisi State 

University, Director of the Institute of Hydrometeorology of the Georgian 

Academy of Sciences, the Honored Scientist, holder of the orders of Peoples 

Friendship and Honor, the late Givi Svanidze. 

Academician Givi Svanidze has passed the life full of hard work and magnificent 

victories. Due to his great talent, exemplary diligence and astonishing humanism 

he left unforgettable and bright memory everywhere, where he performed his 

activities. 

         The scientific activity of Givi Svanidze mainly was concentrated on the prob-

lems of Hydrology, Hydroenergetics and Hydraulic engineering. He is the author 

of 270 published scientific works, among them of 15 monographs, which deal with 

the problems of river runoff regulation. The offered volume contains latest papers 

by G.Svanidze. 

        In the 19711998 G.Svanidze chaired the Hydrology Department at the Ivane 

Javakhishvili Tbilisi State University and since 1976 up to end of his life he was 

the Director of the Institute of Hydrometeorology. He made a great contribution to 

the development of precipitation enhancement activities in Georgia. In the last year 

G.Svanidze actively participated in the works, carried out on the Climate Change 

problem. Under his guidance the part of Georgiaôs Initial National Communication 

under the UN Framework Convention on Climate Change has been prepared, 

devoted to the assessment of vulnerability and adaptation of water resources. At 

this period he also performed the duties of the President of Georgian Hydrological 

Association and of the Advisor on Hydrology to the Permanent Representative of 

Georgia to the World Meteorological Organization. 

        Under the guidance and consultations of G.Svanidze more than 40 theses of 

Masters and Doctors of Science have been defended. He was the First 

VicePresident of the Georgian Geographic Society and the Member of Geophysical 

Societies of the USA and Poland. 

        The memory of Givi Svanidze ï great scientist, exemplary colleague and emi-

nent person will remain forever in the history of Georgian science. 
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ɸʢʘʜʝʤʠʢ ɻʠʚʠ ɻʝʜʝʦʥʦʚʠʯ ʉʚʘʥʠʜʟʝ 

 
     ʇʨʝʜʣʘʛʘʝʤʳʡ ʩʙʦʨʥʠʢ ʊʨʫʜʦʚ ʧʦʩʚʷʱʝʥ ʧʘʤʷʪʠ ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʝʥʦʛʦ, 

ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʚ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʛʠʜʨʦʣʦʛʠʠ ʠ ʝʝ ʦʩʥʦʚʘʪʝʣʷ ʚ 

ɻʨʫʟʠʠ, ʘʢʘʜʝʤʠʢʘ ɸʅ ɻʨʫʟʠʠ ʠ ʯʣʝʥʘʢʦʨʨʝʩʧʦʥʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ɸʢʘʜʝʤʠʠ 

ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʘ ʊʙʠʣʠʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʜʠʨʝʢʪʦʨʘ 

ʀʥʩʪʠʪʫʪʘ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ɸʅ ɻʨʫʟʠʠ, ɿʘʩʣʫʞʝʥʥʦʛʦ ʜʝʷʪʝʣʷ ʥʘʫʢʠ, 

ʢʘʚʘʣʝʨʘ ʦʨʜʝʥʦʚ çɼʨʫʞʙʳ ʥʘʨʦʜʦʚè ʠ çʏʝʩʪʠè ɻʠʚʠ ɻʝʜʝʦʥʦʚʠʯʘ ʉʚʘʥʠʜʟʝ. 

    ɻ.ɻ.ʉʚʘʥʠʜʟʝ ʧʨʦʰʝʣ ʞʠʟʥʝʥʥʳʡ ʧʫʪʴ ʧʦʣʥʳʡ ʥʘʧʨʷʞʝʥʥʦʛʦ ʪʨʫʜʘ ʠ 

ʙʣʝʩʪʷʱʠʭ ʧʦʙʝʜ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ ʦʛʨʦʤʥʦʤʫ ʪʘʣʘʥʪʫ, ʧʨʠʤʝʨʥʦʤʫ 

ʪʨʫʜʦʣʶʙʠʶ ʠ ʫʜʠʚʠʪʝʣʴʥʦʤʫ ʛʫʤʘʥʠʟʤʫ ʚʝʟʜʝʙ ʛʜʝ ʪʦʣʴʢʦ ʝʤʫ ʧʨʠʭʦʜʠʣʦʩʴ 

ʨʘʙʦʪʘʪʴ ʦʥ ʦʩʪʘʚʠʣ ʥʝʟʘʙʳʚʘʝʤʳʝ ʠ ʩʚʝʪʣʳʝ ʚʦʩʧʦʤʠʥʘʥʠʷ. 

     ʅʘʫʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ɻ.ɻ.ʉʚʘʥʠʜʟʝ ʚ ʦʩʥʦʚʥʦʤ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʨʦʙʣʝʤʘʤʠ 

ʛʠʜʨʦʣʦʛʠʠ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʛʠʜʨʦʪʝʭʥʠʢʠ. ʆʥ ʷʚʣʝ̫ʪʩʷ ʘʚʪʦʨʦʤ 270 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ 15 ʤʦʥʦʛʨʘʬʠʡ, ʢʘʩʘʶʱʠʭʩʷ 

ʟʘʜʘʯ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʝʯʥʦʛʦ ʩʪʦʢʘ. ɺ ʥʘʩʪʦʷʱʠʡ ʩʙʦʨʥʠʢ ʚʢʣʶʯʝʥʳ 

ʧʦʩʣʝʜʥʠʝ ʩʪʘʪʴʠ ɻ.ɻ.ʉʚʘʥʠʜʟʝ. 

    ɺ 19711998 ʛʦʜʘʭ ɻ.ɻ.ʉʚʘʥʠʜʟʝ ʨʫʢʦʚʦʜʠʣ ʢʘʬʝʜʨʦʡ ʛʠʜʨʦʣʦʛʠʠ 

ʊʙʠʣʠʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʀʚ.ɼʞʘʚʘʭʠhʚʠʣʠ, ʘ ʩ 1976 

ʛʦʜʘ ʜʦ ʢʦʥʮʘ ʩʚʦʝʡ ʞʠʟʥʠïʀʥʩʪʠʪʫʪʦʤ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ɸʅ ɻʨʫʟʠʠ. ʆʥ 

ʩʳʛʨʘʣ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʨʘʙʦʪ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ 

ʦʩʘʜʢʦʚ ʚ ɻʨʫʟʠʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ɻ.ɻ.ʉʚʘʥʠʜʟʝ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʣ ʚ 

ʨʘʙʦʪʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʙʣʝʤʦʡ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. ʇʦʜ ʝʛʦ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʯʘʩʪʴ ʇʝʨʚʦʛʦ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʉʦʦʙʱʝʥʠʷ ɻʨʫʟʠʠ ʧʦ ʈʘʤʦ-

ʯʥʦʡ ʢʦʥʚʝʥʮʠʠ ʆʆʅ ʧʦ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ, ʧʦʩʚʷʱʝʥʥʘʷ ʦʮʝʥʢʝ 

ʫʷʟʚʠʤʦʩʪʠ ʠ ʘʜʘʧʪʘʮʠʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʞʠʜʘʝʤʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. ɺ ʵʪʠ ʛʦʜʳ ɻ.ɻ.ʉʚʘʥʠʜʟʝ ʚʳʧʦʣʥʷʣ ʪʘʢʞʝ ʦʙʷʟʘʥʥʦʩʪʠ 

ʇʨʝʟʠʜʝʥʪʘ ɻʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ɻʨʫʟʠʠ ʠ ʩʦʚʝʪʥʠʢʘ ʧʦ ʛʠʜʨʦʣʦʛʠʠ 

ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ɻʨʫʟʠʠ ʧʨʠ ɺʩʝʤʠʨʥʦʡ ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʆʨʛʘ-

ʥʠʟʘʮʠʠ. 

     ʇʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʠ ʢʦʥʩʫʣʴʪʘʪʩʪʚʦʤ  ɻ.ɻ.ʉʚʘʥʠʜʟʝ ʟʘʱʠʱʝʥʦ ʙʦʣʝʝ 40 

ʢʘʥʜʠʜʘʪʩʢʠʭ ʠ ʜʦʢʪʦʨʩʢʠʭ ʜʠʩʩʝʨʪʘʮʠʡ. ʆʥ ʙʳʣ ʧʝʨʚʳʤ ʚʠʮʝʧʨʝʟʠʜʝʥʪʦʤ 

ɻʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ ɻʨʫʟʠʠ, ʯʣʝʥʦʤ ɻʝʦʬʠʟʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʉʐɸ 

ʠ ʇʦʣʴʰʠ. 

     ʀʤʷ ʘʢʘʜʝʤʠʢʘ ɻʠʚʠ ʉʚʘʥʠʜʟʝ ï ʢʨʫʧʥʦʛʦ ʫʯʝʥʦʛʦ, ʧʨʠʤʝʨʥʦʛʦ ʢʦʣʣʝʛʠ ʠ 

ʙʣʝʩʪʷʱʝʛʦ ʯʝʣʦʚʝʢʘ ʥʘʚʝʢʠ ʦʩʪʘʥʝʪʩʷ ʚ ʠʩʪʦʨʠʠ ʛʨʫʟʠʥʩʢʦʡ ʥʘʫʢʠ.  
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hidrometeorologii s institutis Sromebi, tomi # 106, 2001  

TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL.#106, 2001  

ȸȶȹȪɁ ȮȳȷȸȮȸȹȸȦ ȩȮȪȶȴȲȫȸȫȴȶȴȱȴȩȮȮ ,ȸȴȲ ɷ 106,  2001 
======================================================================= 

uak 626.812 
g.svaniZe, v.co maia, r.mes xia  

 

saqar Tve los wylis re sur sebis mow yvla do ba da  

adapta ci is Ro nis Zi ebebi  

 

    saqar Tvelos te ri to ri aze wylis re sur sebis Zi ri Tad  
wyaro ebs war moadgenen mdinare ebi, grun tis wyle bi, myin vare bi, 
Wao bebi, tbe bi da wyal sacavebi. maT So ris mniS vnelo vania pir -
veli sa mi saxis wylis obi eqti, rom le bic gan saz Rvra ven wylis 
re sur sebTan da kavSi re bul yve la mov le nas, pro cess, maT 
msvle lo basa da gav le nas gare moze. 
   wylis obi eqtebs So ris wam yvani ad gi li uka via mdi nare ebs, 
rom li Tac mdi daria sa qar Tvelo, aq aR ric xu lia 26 aTa si mdi -
nare, ro mel Ta sa er To sig rZe Se adgens 60 aTas kms, xo lo mdi -
nare Ta qse lis sa Sualo sim Widro ve  0,85 km/km2s. amiT igi TiT -
qmis 3jer us wrebs mezo bel azer bai jans, da sa er Tod, yo fil 
sabWoTa kav Sirs. mdi nare Ta hid rog ra fi uli qse li ara Tanabra -
daa ga nawi le buli sa qar Tvelos te ri to ri aze. da savleT sa qar -
Tvelo Si iric xeba 18100 mdinare , sa er To sig rZiT  35 aTa si km, 
rac Se adgens sa er To ra o denobi sa da sig rZis 69 da 58%s Se sa-
bamisad. igi ase ve gamoir Ceva mdi nare Ta qse lis di di sim Widro -
viT  1.07 km/km2. aRmosavleT sa qar Tvelo Si mdi nare Ta qse li Se -
d geba TiT qmis 8 aTa si (31%) mdi nari sagan, ro mel Ta sa er To si g-
rZe 25 aTas kms (41%) Se adgens, qselis sim Widro ve  0.68 km/km2. 
  mdinare Ta qse lis Zi ri Tad na wils war moadgenen sru li ad pa -
ta ra da Za li an pata ra kla sis mdi nare ebi, ro mel Ta sig rZe <10 
kmze. maT wil ze mo dis 25 aTa si (97%) mdi nare, sa er To sig rZiT  
43 aTasi km (72%). ase ve bevria pa ta ra kla sis mdi nare, ro mel Ta 
sig rZe 10100 kms Seadgens. maT wil ze mo dis 690 (2.6%) mdi nare, 
saer To sig rZ iT 13 aTa si km (22%). Zali an umniS vneloa sa Sualo 
kla sis mdi nare Ta ra o denoba, ro mel Ta sig rZe Se adgens 101500 
kms. aseTi mdi nare sul 14ia (0.027%). isi ni ga moir Cevi an Senaka-
debis di di ra o denobiT. pir vel ad gil zea md. mtkvari, rom lis 
auz Si iric xeba 6434 (24.7%) mdinare, sa er To sig rZiT 13656 km 
(22.9%). mdinare ebi, ro mel Ta qse li Sed geba 10003000 Senakadi sa-
gan, 6ia: yvi ri la (3320 mdi nare, 6112 km saer To sig rZiT), 
qciaxra mi (2260 mdi nare da 6717 km), ala zani (1796 mdi nare da 
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6845 km), aWaris wyali (1511 mdi nare da 2115 km), xo bis wyali (1038 
mdinare da 1635 km), ko do ri (1307 mdi nare da 2121 km).  
   mdinare Ta qse lis sim Widro ves axasi aTebs ver ti kalu ri ga na-
wi l eba  igi zRvis do ni dan si maRlis zrdas Tan er Tad iz rde ba, 
aRwevs maqsi mums mTebis sa Sualo si maRle ze, Semdeg ki sa Tavee-
bi saken mcir deba. aseTi ve xasi aTs ata rebs mdi nare ebis ga nawi -
le ba kate go ri ebis mi xed viT, ro mel Ta ra o denoba iz rde ba mdi -
nare ebis sig rZi sa da wyal Semkre bi au zis far To bis zrdas Tan 
er Tad. maTi ga nawi le bi saT vis da maxasi aTebelia mdi nare ebis ra -
o denobi sa da sig rZe ebis zrda da bali ka te go ri i dan maRali ka-
te go ri i saken. 
   mdinare ebi ga nir Cevi an wyal Semkre bi au zis far To bebiT; igi 
did gav le nas ax dens mdi naris wyli anobaze da far To ga moyene-
ba aqvs hid ro lo gi ur da hid rog ra fi ul ga angari SebebSi. md. 
mtkvris au zi  188000 km2 (saqar Tvelos far gleb Si 19050 km2), Wo-
ro xi  22100 km 2 (saqar Tvelos far gleb Si 1600 km2), ri o ni  13400 
km2, ala zani  10800 km2 (saqar Tvelos far gleb Si  5943 km 2), 
qciaxra mi  8340 km2 (saqar Tvelos far gleb Si 4600 km2), io ri   
4650 km2 (saqar Tvelos far gleb Si  4190 km 2), enguri  4060 km 2 da 
sxv. sa er Tod War bo ben mdi nare ebi, ro mel Ta wyal Semkre bi au -
zis far To bi <500 km2, maT wil ze mo dis mdi nare ebis sa er To ra -
o denobis 99.8%. 
    mdinare ebis hid rog ra fi uli qse lis pa ra metre bi ic vle ba 
ara mar to te ri to ri is mi xed viT, ara med dro is mi xed vi Tac, ro -
gorc an Tro pogenuri, ase ve bu nebri vi faq to re bis gav le niT. 
mniSvnelov nad ga far Tov da sar wyavi ar xebis ra o denoba da mSe-
neblo ba. dRe i saT vis gvaqvs Ta namedro ve hid ro teq ni kuri na ge-
bo bebiT aR Wurvi li sar wyavi sis te mebi: ta Sis karis, ti ri fo nis, 
skragra kalis, te zioka mis, muxra nis, mi saqci elis, sam go ris, 
alaz ni sa da sxva. ma Ti  sar wyavi ar xebis sa er To sig rZem 18 
aTas kmmde miaRwia, ris Se degad sar wyav far Tob ze qse lis sim -
Widro ve gai zar da 3.5 km/km2mde, rac 610jer me tia vid re bu nebri -
vi qse lis sim Widro ve. magram, aris ra i o nebi, sa dac ad gi li aqv s 
mdinare Ta qse lis pa ra metre bis zrdas an Sem ci re bas, ro melic 
peri o dul xa si aTs ata rebs. amiT ga moir Ceva maRal mTiani ra i o -
ni, sa dac ad gi li aqvs gam yin vare bas. vi ur mis gamyin vare bis 
dros mdi nare Ta qse lis sim Widr o ve 3jer nak le bi iyo Ta named-
ro ve mdi nare Ta qse lis sim Widro veze. amri gad, gamyin vare bis 
gavrce le bis zo naSi mdi nare Ta qse lis sim Widro ve mcir deba 
gamyin vare bis gaZ li ere basTan er Tad da pi ri qiT.  
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   saqar Tvelos w ylis re sur sebs So ris mniS vnelo vani ad gi li 
ukavia Ta namedro ve gamyin vare bas, ro melic war moadgens ple is -
to cenis ri giT me same  vi ur mis gamyin vare bis naSTs. igi da iw yo 
24000 wlis wi naT da Ta vi si gan vi Tare bis maqsi malur sta di aSi, 
ra sac 2000 we li das Wir da, ekava 1617 aTasi km 2 far To bi, rac 
Seadgenda kav kasi o nis mTli ani gamyin vare bis 35%s. maSin myin va-
re bi eS vebod nen Zali an dab la 8001000 met ramde zRvis do ni dan, 
zo gi er Ti myin varis sig rZe 6070 kms aR wevda. md. enguris au zi 
sof. xa i Samde TiT qmis da kavebuli iyo myin vare biT, ro mel Tac 
ekavaT da axlo ebiT 2700 km 2 far To bi. 1213 aTasi wlis win da iw -
yo myin vare bis deg ra dacia da Cve ni wel TaRric xvis XI II sa uku-
ni saTvis maTi far To bi Zli er Semcir da. XIVXVII sa ukuneebis 
Zli er na le qi anobasa da ha eris da bal tem pera tu ras moh yva 
myinvare bis gaZ li ere ba (mci re gamyin vare ba), ro mel mac maqsi ma-
lur gan vi Tare bas miaRwia ga su li sa ukunis 50ian wleb Si (fer -
naus sta dia). maSin myin vare bis sa er To far To bi ga i zar da 
40%iT XIII sa ukunis far Tob Tan Sedare biT. momdevno wleb Si 
isev da iw yo myin vare bis deg ra dacia. maTi far To bi Semcir da 511 
km2mde, rac Se adgens kavkasi o nis gamyin vare bis 36%s da 17%iT 
nakle bia 1891 wlis gam yin vare bis far Tob ze. magram myinvare bis 
degra dacia bo lo 150 wlis gan mavlo baSi ar iyo uw yveti: cal -
keul wleb Si (sul 67jer) ad gi li hqon d a myinvare bis ga aqti u-
re bas. Sedare biT Zli eri iyo Cve ni sa ukunis 6070 wle bis mci re 
aci vebis pe ri o di, ro melic ga mowveuli iyo 19551965 wle bis (±5 
weli) Zli eri na le qi anobiT, ra sac mohyva myinvare bis ga aqti u-
re ba, winsvla 30120 mmde. mas Semdeg, ise ve, ro gorc glo balu ri 
masSta biT, aqac da iw yo myin vare bis deg ra dacia, ro melic dRem -
de grZel deba. 
   Tanamedro ve gamyin vare biT mdi daria kav kasi o nis qe di; aq ga -
moir Ceva md. enguris a uzi, sa dac myin varebs uka vi aT 288 km2 
far To bi, ro mel Sic dag ro vi lia 22.5 km 3 wyali, rac Se adgens 
saqar Tvelos mTe li gam yin vare bis far To bi sa da mo cu lo bis 56 
da 75%s Se sabamisad. Semdeg mo dis md. Ter gi (yaz begis ra i onSi)  
68 km2 (13%) da 3.34 km3 (11%), md. ri o ni  63 km 2 (12%) da 2.2 km3 
(7%), md. ko do ri  60 km 2 (11%) da 1.6 km3 (5%); myinvare bi ag reT ve 
gavrce le bulia mdi nare ebis bzi fis (7.8 km 2 da 0.19 km3), kela su -
ris (1.5 km 2 da 0.03 km3), xo bis ( 1.6 km2 da 0.04 km3), di di li axvis 
(6.6 km2 da 0.13 km3), arag vis (1.6 km2 da 0.03 km3) au zebSi.  
    myinvare bis re Ji mi aSkarad ukav Sir deba nale qebs da ha eris 
tempera tu ras. fir nis xa zis sa Sualo si maRlis 3400 mis Sem -
TxvevaSi, ha eris tem pera tu ris 1 0CiT mate bi sas fir nis xa zi ai -
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wevs 160 metriT, Ca monadenis fe nis si maRle ga iz rde ba 500550 
mmiT; haeris tem pera tu ris 2 0CiT awevis SemTxvevaSi, rac sa vara -
udoa myin vare bis sus ti gav rce le bis ra i o nebSi, fir nis xa zi 
ai wevs 320 metriT da bev ri myin vari aR moCndeba saz rdo o bis 
(fir nis) ve lis ga re Se, rac myin vare bis srul gaq ro bas gamoiw -
vevs, ro gorc amas ad gi li aqvs dRes gam yin vare bis aR mosavleT 
da dab lam debare  ra i o nebSi. myin vare bis dno bis Se degad mdi na-
re ebi iRe ben da mate biT 1.5 km 3 nadnob wyals, zo gi er Ti mdi nare 
ki 0.86 km3s (md. enguri), e.i. TiT qmis imdens, ram denic jvris 
wyal sacavSi. gar da ami sa, myinvare bi war moadgenen sxvadas xva 
saxis rek re ci uli me ur neo bis, erov nuli myin varu li par kebis 
Seqmnis sa fuZ vels, ad gi lob ri vi mo saxle o bis Se mosavlis wya -
ros. ami tom, myin vare bi un da Se nar Cunebul iq nes adapta ci is sa -
Wiro Ro nis ZiebaTa gan xor ci ele bis sa fuZ vel ze. 
   Wao bebi, da Wao bebuli ad gi le bi, da Wao bebuli wyal sate vebi 
war moadgenen Warbi te nis dag ro vebis ad gi lebs. sa qar Tvelos 
te ri to ri aze aR ric xu lia 87 Wa o bi da da Wao bebuli a d gi li, 
ro mel Ta sa er To far To bi 1081 km2s Se adgens. 10 km2mde far To -
bis mqo ne Wao bi da da Wao bebuli ad gi le bi 39ia 232 km 2 saer To 
far To biT. ga ci le biT nak le bia ra o denobis mxriv di di Wa o bebi 
da da Wao bebuli ad gi le bi,  ro mel Ta far To bebi 10 km2ze metia  
aseTi sul 11ia (12%), mag ram Zli er gan vi Tare bul er Teulebs 
war moadgenen, maT ukavi aT TiT qmis 600 km2 far To bi, rac mTe li 
far To bis 55%s Se adgens. 100 metr si maRlem de gav rce le buli 
Wao bebi da maxasi aTebelia da savleT sa qar Tvelo saT vis. es aris 
kar gad cno bi li kol xeTis dab lo bis Wao bebi da da Wao bebuli 
adgi le bi, sa dac aR ric xu lia 17 (20%) Wa o bi 634 km2 (59%) saer -
To far To biT.  
   Wao bebi sa da da Wao bebuli ad gi le bis ga moyenebas yu rad Reba 
eqceva bo lo aT wle uleb Si. ga ta re bul iq na daS ro bis mTe li 
ri gi Ro nis Zieba. am zo naSi mo eqca kol xeTis dab lo bis aR mo-
savleT na wi li sa da sxva 1000 metr si maRlem de mdebare Wao be-
bi sa da da Wao bebuli ad gi le bis daS ro ba; mimdi nare obs maTi mi -
webis sac xov re bel ma si vebad da sa var gu le bad ga moyeneba. saWi-
roa dad gin des Wao bebis wylis ba lan si, wyli sa da siT bos ur -
Ti er TkavSi ris re Ji mis ra o denobri vi da xasi aTeba da sxv. ami -
saT vis sa Wiroa zo gi er Ti sa in te re so Wao bis erov nul nak rZa -
lad ga mocxadeba da sa Tanado adap ta ci is Ro nis ZiebaTa gan -
xor ci ele ba. 
   tbeb sa da wyal sacavebs uka vi aT Se sabamisad 170 da 163 km2 
far To bi, rom le bic war modgeni lia ase ve Sesabamisad 856 da 44 
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er Teuli sagan. maTSi dag ro vi lia Se sabamisad 0.72 da 3.32 km3 
wyali.  
   saqar Tvelos wylis ja muri re sur sebi 100 km3s aR wevs. aqed -
an, mdi nare ebis wi lad mo dis 65 km 3, myinvare bis  30 km 3, tbe bis  
0.72 km3, wyal sacavebis  3.32 km 3, Wao bebis  1.9 km 3 mocu l o bis wya -
li. maT So ris da axlo ebiT 35 km 3 mocu lo bis wya li, ro melic 
Tavmoyri lia myin vareb Si, tbeb Si, wyal sacavebsa da Wao bebSi, 
wylis sa ukunovan marags war moadgens da wylis wreb ru nvaSi 
nakleb mo naci le o bas iRebs (nax. 1).  65km3 mocu lo bis mdi naris 
Camonadeni dan 56.5 km3 for mir deba saqar Tvelos te ri to ri aze, 
rac mTe li Ca monadenis 86%s Se adgens. da nar Ceni 8.74 km3 (14%) 
Semodis mis ga reT mde bare te ri to ri ebi dan (somxeTi dan da 
Tur qeTi dan). sa qar Tvelos te ri to ri aze wylis es re sur sebi 
ara Tanabra daa ga nawi le buli, rac kar gad Cans cxr. 1d an.  

re gi o nebSi Camonadeni ki dev uf ro ara Tanabra daa ga nawi le b-
uli. mis na Tel su raTs iZ le va Camonadenis ga nawi le ba ad minis -
tra ci uli ra i o nebis mi xed viT. di di Ca monadeniT (3.0 km3 da meti) 
gamoir Cevi an gu dauTis, so xu mis, gul rif Sis da oCam Ciris ra i o -
nebi. ase ve Sedare biT di di (1.52.0km3) CamonadeniT ga moir Cevi an 
isev da savleT sa qar Tvelos sxva ad minis tra ci uli ra i o nebi. 
Camonadeni 1.01.5 km3 gra daci is far gleb Si mo i cavs da savleT da 
aseve, aRmosavleT sa qar Tvelos. aR mosavleT sa qar Tvelo Si 
amiT ga moir Ceva yaz begis, ja vi sa da du SeTis ra i o nebi. gan sa-
kuT re biT d abali Ca monadeni (0.10.2km3ze nak le bi) gvaqvs aR mosav-
leT sa qar Tvelos aR mosavleT da sam xreT ra i o nebSi. da nar Cen 
ra i o nebSi es Ca monadeni mer yeobs 0.21.0km3 far gleb Si.  

  
    

cxri li 1 wylis resursebis ganawileba regionebis mixedviT 
1980 wlis doneze (Camonadeni km 3Si)  

regioni  
adgilob
rivi  

mezobeli 
qveynidan 
Semosuli  

jami  

dasavleT saqarTvelo  43.8 6.62 50.4 

aRmosavleT saqarTvelo  12.7 2.12 14.8 

saqarTvelo  56.5 8.74 65.2 
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ganaxle badi wylis re sur sebi did rols Ta maSobs qvey nis eko -
nomikaSi  ener geti kaSi, mrew velo baSi, ko munalur me ur neo baSi, 
meli o ra ci aSi. amis Se degad 19801990 wle bis do ni saT vis ga nax-
le badi wylis re sur sebis kom pleq sur ma gamoyenebam saxal xo 
meur neo baSi 5.2 km3s mi aRwia, rac mTe li wylis re sur sebis 8%s 
Seadgens. aqedan da axlo ebiT 70% (3.5 km 3) ga moyenebulia sof -
lis me ur neo baSi (na Tesebis mor wyvisaT vis, zam Tris sa Zovre bis 
gawylo vanebi saT vis, sof lis mo saxle o bis sa yo fac xov re bo da 
ko munalu ri sa Wiro ebi saT vis da sxva).  danar Ceni 1.7 km3 wyali 
gamoyenebulia mrew velo baSi, qa la qebis ko munalur me ur neo ba-
Si. aR mosavleT sa qar Tvelo Si ad gi li aqvs TiT qmis 5jer met 
wyal gamoyenebas, vid re da savleT sa qar Tvelo Si. per speqti vaSi 
gaTvalis wi nebuli wylis kom pleq su ri ga moyeneba gai zar dos 67 
km3mde. 
   gamoyenebuli wylis re sur sebi dan mdi nare ebs ub run deba 
mxolod 2025% wya li, da nar Ceni ixar je ba mcenare ebis ve geta ci -
aze, aor Tqle baze, ni adagSi C aJonvaze da sxva. amas Tan, sa yurad -
Reboa, rom ga naxle badi wylis re sur sebis wyle bis sar wyav te -
ri to ri aze mi sayvanad gay vani lia 10 aTa si km sig rZis ar xebi 
(dasaSro bi ar xebis CaT vliT), rac mdi nare ebis sa er To sig rZis 
40%s Seadgens. es cxa dia, zrdis wylis da nakar gebs. 
   wyala Reba iw vevs mdi nare ebis wylis Ca monadenis Semci re bas 
da igi xa si aTdeba wylis xar jis Sem ci re bis ko efi ci entiT, 
rom le bic sa qar Tvelos mTe li te ri to ri i saT vis  umniS vneloa 
da Se adgens 0.93s. axlo mo maval Si gaT valis wi nebulia wylis 
kompleq su ri ga moyenebis zrda, ris Se degad wylis xar jis da -
maxin je bis ko efi ci enti 0.91s mi aRwevs. yvela hid ro lo gi uri sa -
guSago saTvis ga moTvlil iq na wli uri wylis xar jis da maxin -
je bis ko efi ci enti. am ko efi ci entis ge og ra fi uli ga nawi le bis 
ru ka war modgeni lia nax. 2ze.  

ru ki dan Cans, rom sa qar Tvelos did te ri to ri aze (80%ze), 
wylis xar jis Sem ci re bas ad gi l i ara aqvs, mi si ko efi ci enti 
k=1.0. te ri to ri is da nar Cen far Tob ze ad gi li aqvs wylis ma ra -
gis Semci re bas wyala Rebis ga mo. yvela ze pa ta ra far To bebiT 
igi war modgeni lia da savleT sa qar Tvelo Si  md. ri o ni sa da mi -
si Se nakadebis Se sar Tavebis ra i onSi kol xeTis dab lo bis far -
gleb Si da md. aWa ris wyalis auz Si. es ko efi ci enti 0.95ze dab -
la ar Ca modis. wylis xar je bis yve la ze did Sem ci re bas ad gi -
li aqvs aR mosavleT sa qar Tvelo Si, sa dac es k o efi ci enti ece ma 
0.65mde da moi cavs md. io ris qve mo di nebas, md. mtkvris mar cxe -
na da mar jve na Senakadebs qve mo qar Tlis va kis far gleb Si. mi si 
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zeda saz Rvari, sa dac k=1.0, gadis 700800 met ris si maRle ze. mis 
zemoT wylis xar j is Semci re bas ara aqvs ad gi li, mag ram, mainc 
gamoi yo fa mdi nare ebis fa rav ni sa da foc xo vis au zebi, sa dac 
Semci re bis ko efi ci enti, ise ro gorc da savleT sa qar Tvelo Si, 
0.95ze metia.  
   wylis  xar je bis  Semci re bis  dabal  ko efi ci entebs  adgi li  
aqvT cal keuli  Tveebi saT vis ; es Cans md. qciaxra mis (s. imi ri ) 
magaliT ze, misi  wylis  maqsi malu rad  gamoyenebis  TveebSi . wyal -
mci ro bis  1958, 1960, 1961 wleb Si , Camonadenis  Semci re bis  ko efi -
ci enti  uf ro  metad  ecema (0.360.51) da iz rde ba mdinaris  wyli a-
nobis  zrdas Tan er Tad . Sedare biT ux vwyli an 1951, 1955 da 1959 
wleb Si, da maxin je bis ko efi ci enti 0.580.62mde aR wevs. igi ve xasi -
aTis da moki debule bas aqvs ad gi li sxva mdinare ebzec.  
   ganaxle badi wylis re sur sebis da mas Tan da kavSi re buli 
sxva movle nebis mdgo mare o ba 1980 wlis do ni saT vis sa fuZ vlad 
daedo 2010, 2030 da 2075 wle bis do neebze sap rog nozo mra val -
wli uri wylis sa Sualo xar je bis sa vara udo prog nozs.  
   gamoyenebul iq na de ter minis tu li, kon ceptu alu ri (SRM) da 
geog ra fi ulhid ro lo gi uri mo dele bi. de ter minis tu li mo de-
lis ric xvi Ti re ali zaci i saT vis sa Wiro in for macia Tov lis 
nadnobi wylis, wvi mis wylis, mi wis qveSa Camonadenis in ten si vo -
bis, Tov lis mos vlis, Tov lSi si ci vis mara gis zrdis, Tov li -
dan aor Tqle bis, Tov lis sa far Si wylis ga yin vis, Tov lis dno -
bis, Tov lis ze dapir ze wvi mis mosvlis, Tov lis sa far Si 
wyliT ga je re bis da wyal gacemis, in fil tra ci i sa da sxva Ta Se -
saxeb. igi xor ci el deba mdi naris auz Si  ga moyo fi li er Tgvari 
lan dSaf tu ri ti pebis mi xed viT. kon ceptu alu ri ( SRM) modelis 
safuZ vel ze kli matis cva le bad o bis gav le nis Se fa sebis dRe -
vandeli mid go ma moi cavs  sxva dasxva wyal balan sur sa da na -
leq Camonadenis mo delebs. ma Ti sa Suale biT war moebs wylis 
moZra o bis mo deli re ba im dro i dan, ro desac igi xvde ba auz Si 
nale qis s axiT da im drom de, ro desac igi to vebs wyal Semkrebs 
Camonadenis sa xiT. mo delis struq tu ra iT valis wi neb C  Camona-
denis ko efi ci ents, Cm  Tov lis dno bis da nakar gebs, Cm wvimis 
danakargs, Ps Ł To vlis sim kvri ves, T  dReRamis tem pera tu rul 
faq tors , ȹt Ł te mpera tu ris Sem ci re bas da mis gra di ents, hst  
mete o sad guris si maRles zRvis do ni dan, h  auzis an zo nis sa -
Sualo si maRles , S  Tov lis sa fa ris far Tobs , P  nale qebis 
wvlils Ca monadenSi, A  auzis an zo nis far Tobs , k1  gadamyvan 
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da  k2 gamole vis ko efi ci entebs da sxva. ker Zod, Camonadeni ga -
moiT vle ba for muliT:  

 

Q=[CmQn(Tn +ȹT)Sn+CmPn]A1000/86400(1+Kn+1)+QnKn+1 .       (1) 

 
modeli ga moi yeneba au zebi saT vis, rom le bis si maRle Ta sxva o ba 
ar aRe mate ba 500 ms. Tu es si di de metia, re ko mendebulia au zis 
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dayo fa si maRleb riv zo nebad 500 met ri an Su ale debiT. 1500 mia -
ni si maRle Ta di apazo nis au zi saTvis gveq neba sami zo na da gan -
to le ba (1) war mogvid geba 3 g anto le bis sa xiT, Ti To euli di a-
pazo nis Ta vi sebure baTa gaT valis wi nebiT.  
    geog ra fi ulhid ro lo gi uri mo deli iT valis wi nebs wli uri 
Camonadeni sa da mi si pa ra metre bis (wya li di do bis daw yebis, 
Tov lis dno bis Ca monadenis, myari na le qebis da mas Tan da kavSi -
re buli Tov lis sa fa ris sis qi sa da mas Si wylis ma ra gis da 
sxvaTa) ga moTvlas.  
    Camonadenis ga mosaTvlel Zi ri Tad for mulas war moadgens: 
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sadac ( Q0), (QM) da (xÜ) aris Se sabamisad wli uri wylis xar jis 
nor ma, wylis mi ni malu ri xar ji da wli uri na le qebis nor ma. 
(t0+8) da ( ti+8) war moadgenen tempera tu rul faq to rebs. ga moTvla 
tar deba mete o ro lo gi uri sad gure bis mi xed viT cal cal ke, xo -
lo ma Ti ga saSualo ebiT ga moiT vle ba mTli ani Camonadeni.  
     saqar Tvelos sxva das xva mdi nare ebi saT vis da modeli re bul 
da dak vir vebul wli ur Ca monadens So ris kar gi Se sabamiso ba 
aRmoCnda; sa Sualo cdo mi le ba Seadgens 1520%s pir veli da me o -
re mo dele bis ga moyenebis SemTxvevaSi da 57%s ge og ra fi ulhid -
ro lo gi uri mo delis ga moyenebis SemTxvevaSi.  
     TviT es me To di iZ le va yvela Sem TxvevaSi karg Se degs. ma-
gali Tad, de ter minis tu li mo delis ga moyenebi sas yve la ze ua -
re si Se degi mi vi ReT md. mtkva ri  s. mi naZesTan. cdo mile ba Se-
adgens sa Sualod 59%s. for mule bis (2), (3) da (4) ga moyenebis 
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dros sa Sualo cdo mile ba Seadgens 11%s. gar d a amisa es for -
mule bi, gan sakuT re biT for mula (3), ga moir Ceva ki dev im upi ra -
te so biT, rom igi sap rog nozo pe ri o di saTvis iZ le va sa i medo 
Sedegs, rad gan igi em yare ba uf ro me tad ha eris tem pera tu ras. 
magali Tad, glo balu ri daT bo bis SemTxvevaSi iRe ben haeris 
tempera tu ris Se saZlo cvli le bebs 1 an 2 0 si di diT. ga moTvleb -
ma gviCvena, rom ha eris tem pera tu ris 1 an 2 0iT ma te bi sas, da sav-
leT sa qar Tvelos mdi nare ebze (bzi fi, en guri, ri o ni) Ca monade-
ni ga iz rde ba saSualod Se sabamisad 79 da 814%iT. md. aWa ris -
wyal ze ki Sem cir deba aseve Sesabamisad 2 da 4%iT. mag ram, mi-
Rebuli Se degebi sa vara udoa, rad gan faq ti uri dak vir vebebis 
masaleb Si Ser Ceul 23  wlis Sem TxvevaSi, sa dac mar Tlac hqon -
da ad gi li ha eris tem pera tu ris ga di debas 1 an 2 0iT, sxva Se de-
gebi iq na miRebuli.  
     amitom ga moyenebul iq na meTo di, ro melic iT valis wi nebs 
TviT Ca monadenis cvli le bis di namikas, rad gan Camonadenis es 
cvli le ba aris Zi ri Tadad na le qebi sa da ha eris tem pera tu ris 
cvli le bis er Tob li vi moq medebis Se degi. am meTods Ca monade-
nis cvli le bis iner ci is meTo di ewo da. amisaT vis ga moyenebul 
iq na d akvir vebis xan grZli vi pe ri o dis sa Sualo sid deebi, amok -
re fi li 1962,Ė1970, 1975, 1980 da 1990 wlebis wylis ka das tre bi -
dan, sa dac maTi mniS vnelo bebi ga moTvli lia dak vir vebis daw ye-
bi dan 1962, 1970, 1975, 1980 da 1990 wle bamd e; maTi di namikis sa -
fuZ vel ze, sap rog nozi 2010, 2030, 2075 wle bi saT vis ga moTvleb ma 
gviCvena, rom 1980 wlis do neze nak le bi xar je bi mo salod nelia 
28 (21%) hid ro lo gi ur kveT Si, ko do ri sa da en guris sa Taveebis 
Senakadebi saT vis, da savleT sa qar Tvelos sam xreT mTi aneTis 
mdinare ebi saT vis xa nis wyaliCaq vis wylis uban ze, md. yvi ri las 
auzis zo gi erT mdi nare ze. aR mosavleT sa qar Tvelo Si mas ad gi -
li eq neba md. mtkvar ze (za hesi da q. Tbi li si) da mis pa ta ra Se -
nakadebze bor jo mis qvemoT, aseve md. du ruj ze. sa er Tod, aR mo-
savleT sa qar Tvelos ma galiT ze, wylis xar je bis ga dax ra 2010 
da 2030 wle bi saT vis 1980 wlis do nesTan Sedare biT ic vle ba 
Sesabamisad Ł14 ÷ +39 m3/wm da Ł24 ÷ +52 m3/wm far gleb Si, sa Sua-
lo ga dax ra ki Se adgens Sesabamisad +5 da +10%s. xar je bis Sem-
ci re bis ten dencia ko do ri sa da en guris sa TaveebSi ga mowveu-
lia Tov li anobis zrdis ten denci iT al bedos zrdis ga mo, ri s 
Sedegad mcir deba myinvare bis dno ba da maTi hid ro lo gi uri 
efeq ti anoba, xo lo md. mtkvar ze ZegviTbi li sis uban ze xar je -
bis Semci re bis ten dencia ga mowveulia md. arag vi dan 25 m3/wm 
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wyala RebiT q. Tbi li sis wyal momara gebi saT vis da Tbi li sis 
wyal sacavis saz rdo o bi saT vis.  
     aRniS nuli me To debiT ga moTvli lia yve la mdi naris Cam ke-
ti hid ro lo gi uri kve Ti saTvis ja muri Ca monadeni. ase Ti ka te -
go ri is mdi nare 13 aR moCnda da savleT sa qar Tvelo Si, 7  aR mo-
savleT sa qar Tvelo Si. maTi sa Sualo mra val wli uri ja muri Ca -
monadeni 1960, 1970, 1975, 1980 da 1990 wle bi sa da sap rog nozo 
2010, 2030 da 2075 wle bi saT vis ga moTvlil iq na Camonadenis cik -
lu ri cva le bado bis ga uT valis wi neblad (I va ri anti) da gaT va-
lis wi nebiT (II va ri anti). aR moCnda, rom mra val wli uri sa Sua-
lo xar ji ga iz rde ba 4, 7 da 13%iT 2010, 2030 da 2075 wle bis 
do ni saT vis 1980 wlis do nesTan Sedare biT, amas Tan es mat eba 
dasavleT sa qar Tvelo Si 24%iT me ti iq neba vid re aR mosavleT 
saqar Tvelo Si (cxr.2). Se iZ le ba velo doT wli uri xar je bis 
mwkri vebis va ri aci as Camonadenis cik lu ri cva le bado bis ga mo, 
ker Zod, mate bis fa zaSi (19752015 da 20552075 wleb Si) ad gi li eq -
neba zrdas, xo lo da cemis fa zaSi (20152055 wleb Si) kle bas, ma-
Sin mra val wli uri sa Sualo xar ji ga iz rde ba 3.84.4%iT mTli a-
nad sa qar Tvelo Si, 1.93.2%iT aR mosavleT sa qar Tvelo Si da 
4.55.0%iT da savleT sa qar Tvelo Si 1980 wlis do nesTan Sedare -
biT.  
    wi naswari mo saz re bebiT sa qar Tvelo Si mdi naru li Ca monade-
ni 20102030 wle bis gan mavlo baSi ga nic dis ma te bas 47%mde. Sesa-
bamisad, ga iz rde ba hid ro ener go sad gureb z e gamomuSavebuli 
ener gia.  
    saqar Tvelo mdi daria hid ro ener geti kuli re sur sebiT. igi 
Seadgens 229 mlrd kvtsT, rom lis di di na wi li  219 mlrd 
kvtsT (96%) ad gi lob ri vi re sur sebia; mxo lod 10 mlrd kvtsT 
(4%) modis tran zi tu li  hid ro ener geti kuli re sur sebis xar -
jze. es re sur sebi sa qar Tvelos te ri to ri aze ara Tanabra daa ga -
nawi le buli. mi si udi desi na wi li 165 mlrd kvtsT (72%) mo dis 
dasavleT sa qar Tvelo ze (gan sakuT re biT mis Crdi lo na xevar -
ze). 64 mlrd kvtsT (28%) mo dis aR mosavleT sa qar Tvelo ze. 
aqac Sedare biT di di hid ro ener geti kuri re sur sebiT ga moir Ce-
va Crdi lo eTi na wi li. sa er Tod sa qar Tvelos Crdi lo eT na wil -
Si 5jer me ti hid ro ener go re sur sebia samxreT sa qar Tvelos Tan 
Sedare biT. aR ric xu li 208 di di, sa Sualo da pa ta ra mdi nari -
dan 19 di di mdi nare iZ le va 72 mlrd kvtsT ener gi as, maT So ris 
5 mlrd kvtsT ze meti ener gi iT ga moir Cevi an mdi nare ebi en guri 
(12.4 mlrd kvtsT) , ri o ni (10 mlrd kvts T), mtkva ri (9.4 mlrd 
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kvtsT), cxe nis wyali (5.65 mlrd kvts T) da ko do ri (5.4 mlrd 
kvts T). 

 

cxrili 2 saqarTvelos mdinareebis Camonadenis savaraudo 
cvlileba saprognozo 2010, 2030 da 2075 wlebSi 1980 wlis 

donesTan SedarebiT  

r egio ni  wlebi  
saprognozo 

wlebi  
 1960 1970 1975 1980 1990 2010 2030 2075 

I varianti  ZiriTad mdinareTa Camonadeni  
aRm. saq. m3/wm 
% 

351 364 362 365 367 375 
2.74 

382 
4.66 

399 
9.32 

das. saq. m3/wm 
% 

897 900 898 907 930 952 
4.96 

979 
7.94 

1044 
15.1 

saqarTvelo m 3/wm 
% 

1248 1264 1260 1272 1297 1327 
4.32 

1361 
7.00 

1443 
13.4 

II varianti  Camonadenis cikluri  cvalebadobis gaTvaliswinebiT  
aRm. saq. m3/wm 
% 

     375 
2.74 

372 
1.91 

377 
2.74 

das. saq. m3/wm 
% 

     952 
4.96 

948 
4.52 

951 
4.85 

saqarTvelo m 3/wm 
% 

     1327 
4.32 

1320 
3.77 

1328 
4.40 

I varianti  saqarTvelos teritoriis mTliani Camonadeni  
aRm. saq. m3/wm 
% 

   470  483 
2.74 

492 
4.66 

514 
9.32 

das. saq. m3/wm 
% 

   1600  1679 
4.96 

1727 
7.94 

1842 
15.1 

saqarTvelo m 3/wm 
% 

   2070  2162 
4.32 

2219 
7.00 

2356 
13.4 

II  varianti  Camonadenis cikluri cvalebadobis gaTvaliswinebiT  
aRm. saq. m3/wm 
% 

   470  483 
2.74 

479 
1.91 

485 
3.19 

das. saq. m3/wm 
% 

   1600  1679 
4.94 

1672 
4.52 

1678 
4.85 

saqarTvelo m 3/wm 
% 

   2070  2162 
4.32 

2158 
3.77 

2163 
4.40 

     
 aseTi hid ro ener geti kuli re sur sebis maxasi aTebliT sa qar -

Tvelo me oT xe ad gil ze iyo yo fil sab WoTa res publi kebs So -
ris, xo lo 1 km 2ze xved ri Ti ma xasi aTebliT erTer Ti pir veli 
adgi li uWi ravs msof li o Si.  
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amJamad ener go sis te maSi mu Saobs 60mde mZlav ri, sa Sualo da 
mci re he si. maTi sa er To dad gmuli (sap ro eqto) sim Zlav re 2.7 
mln kvtia, xo lo ga momuSaveba 10 mlrd kvtsa aTi. ar sebuli 
mdgomare o biT, re alu rad am he sebis ga momuSaveba 40%iT aris 
Semci re buli da 6 mlrd kvtsa aTs ar aRe mate ba, maSin, ro desac 
1988 wels 8.7 mlrd kvtsa aTs Se adgenda es imis Se degia, rom 
ukanaskneli 67 wlis man Zil ze ar Ca ta re bula arc ka pi ta lu ri 
da arc mim di nare re monti. un da vi fiq roT, rom uax lo esi 23 
wlis gan mavlo baSi Ca tar deba ar sebuli he sebis aR dgenare abi -
li ta cia, rac gaz rdis ener gi is ga momuSavebas 22.5 mlrd kvtsa -
aTiT da mi aRwevs 1988 wlis do nes. 

para le lu rad un da ga naxldes 700 me gavati sim Zlav ris xu -
don hesis mSe neblo ba, ri o nis kas kads Se ematos na moxvanis, tvi -
Si sa da Jo neTis hid ro eleq tro sad gure bi. am 4 hesis sa er To 
simZlav re 1.14 mln kvts Se adgens, xo lo ener gi is ga momuSaveba 
3.3 mlrd kvtsa aTs. sa er Tod ki, ua xle si 2030 wlis gan mavlo ba-
Si sa qar Tvelo Si Se iZ le ba aSendes 300mde saSualo da mci re 
hesi 40 mlrd kvtsa aTis sa er To ga momuSavebiT. amiT praq ti ku-
lad 80%iT iq neba aT vi sebuli Cve ni eko nomikuri hid ro ener ge-
ti kuli po ten ci ali (teq ni kurad Se saZle belia or jer uf ro me -
ti ener gi is mi Reba). 
aRniS nuli mo nacemebis sa fuZ vel ze Se iZ le ba vi vara udoT, rom 
Camonadenis amJamad ar sebuli nor mis far gleb Si dar Cenis Sem-
TxvevaSi ener gi is g amomuSaveba dRe vandel do neze iq neba; Tu 
Camonadenis mate bam 20102030 wlebi saT vis 47% Se adgi na, maSin 
imave hesebze yo vel gvari da mate bi Ti xar je bis ga re Se miRebul 
iq neba 2010 wli saT vis 340 mln kvtsa aTi, xo lo 203 0 wli saT vis  
600 mln kvtsa aTi.  
    gar da ami sa, axali wyal sacavebis mSeneblo ba mniSvnelov -
nad aumjo besebs Camonadenis re gu li re bis pi ro bebs, amci rebs 
katas tro fu li wyal movar dnebis sa SiS ro ebas. amas daemate ba 
kli matis mo salod neli cvli le biT ga mowveuli Ca monadenis Si -
gawli uri ga nawi le bis da debi Tad Sec vla, rac ga mowveulia 
zamTris xar je bis zrda sa da ga zaf xulzaf xu lis xar je bis 
Semci re baSi. Camonadenis ase Ti Se saZlo tra nsfor macia aR niS -
nulia mra vali av to ris mi er da Cve ni sa kuTari ga mokvle vebiT 
das tur deba. 
    amri gad, 21e sa ukunis Sua xa nebamde kli matis mo salod neli 
cvli le ba ara Tu ar ga auare sebs ener geti kis sa Wiro ebi saT vis 
wylis re sur sebis ga moyenebis pi ro bebs, ara med, SesaZloa, ki de-
vac ga aumjo besos igi.  
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wylis re sur sebze kli matis Se saZlo cvli le bis ze moqmedebis 

Ser bi le bi saTvis sa Wiro adap ta ci is Ro nis Ziebani  
 

     saqar T velos mdi dari wylis re sur sebi (65 mlrd m 3) ro -
gorc am Jamad, ise mo maval sa ukuneSi ra o denobri vad sav sebiT 
uz run vel yofs mi si mo saxle o bi sa da sa xal xo meur neo bis moT -
xov ni le bebs. erT sul mo saxle ze mo su li wylis ra o d enoba sa-
Sualod we li wadSi 12 aTas m 3ia, rac erTer Ti sa ukeTeso maCve-
nebelia sa er TaSori so masSta biT. mi uxedavad ami sa, es re sur se-
bi metad uTa nabrod aris ga nawi le buli res publi kis te ri to -
ri aze. wylis re sur sebis TiT qmis sami meoT xedi da savleT sa -
qar Tvelo ze mo dis, xo lo er Ti me oT xedi  aR mosavleT sa qar -
Tvelo ze. gar da ami sa, rig ra i o nebSi uk ve ar sebobs wylis mwva -
ve de fi ci ti, rac dro ze un da iq nes lik vi di re buli. mas Tan er -
Tad mZime mdgomare o baa mdi nare Ta cal keul ub nebze (yvi ri la 
da sxv.) wylis da bin Zure bis mxriv, rac am Zimebs ar sebul mdgo -
mare o bas. 
     kli matis mo salod neli cvli le ba, unda vivaraudoT, ga mo-
iw vevs saSi Si hid ro mete o ro lo gi uri da gla ci o lo gi uri mov -
le nebis gamZaf re bas. iz rde ba gval vebis, wyal movar dnebis six -
Si re, ris ga moc ad gi li eq neba wylis de fi cits gax Si re buli 
gval vebis dros, er Tis mxriv da wyal movar dnebis Se degad mi ye-
nebuli z ara lis zrdas  me o res mxriv. ase Ti si tu aci is pi ro -
bebSi mo salod nelia mTe li ri gi Se fer xebebi sa meur neo saq mia-
nobis sxva das xva dar gSi da amis ga mo, iz rde ba wyli anobis 
adapta ci is mas Sta bebi sap rog nozo wle bi saT vi s. igi Ca tar deba 
Zi ri Tadad sa mi mimarTu le biT: wylis da re gu li re bis, da zog vi -
sa da re sur sebis Sev sebis gziT.  
  1. wylis re sur sebis ra ci o nalu ri ga moyenebis gze bi. wylis 
re sur sebis Se nar Cuneba moiT xovs ar sebuli w yal gamoyenebis 
sis te mebis re abi li ta ci as da ga far To ebas, axali na gebo bebis 
(kaSxle bis, ar xebis, je bi re bis, ak vedu kebis da sxva Ta) mSeneb-
lo bas, wyal gamoyenebi sa da wyal momara gebis ar sebul sis te me-
bis srul yo fas:  
1.1. saWiroa am sistemebis wesrigSi moyvana, maTi teqnikuri 
mdgomareobis gaumjobeseba, qselis mimdinare da kapita l uri 
remontis drouli ganxorcieleba, axali, Tanamedrove 
wyaldamzogi sistemebiT aRWur va. am kategorias eku T vnis, Zi ri -
Tadad, w veTo vani mor wyvis sis te mebi, rac uz run vel yofs sar -
wyavi wylis uaR re sad efeq ti an da ra ci o nalur ga moyenebas, 
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wylis da nakar gebis mi ni mumamde day vanas, rad gan sis te mebi da -
xu ru lia da wylis miy vanamiwodeba xde ba li T o nis an po li eTi -
le nis mi le biT;  
   1.2. kol xeTis dab lo bis Sa vi zRvis pi ra zo nis ram deni me Wao -
bi sa Wiroa ga mocxad des nak rZal zo nad, rac xels Se uwyobs 
ar sebuli wylis re sur sebis, rek re aci uli me ur neo bis Se nar Cu-
nebas, mTli ani te ri to ri is eko lo gi uri pi ro bebis dac vas; 
  1.3. unda Semcir des meo ra di da Wao bebis pro cesebi sar wyav te -
ri to ri ebze da kol xeTis dab lo bis Se maRle bul 530 met ris si -
maRlis zo naSi wylis re sur sebis ra ci o nalu ri ga moyenebis ba -
zaze sar wyav ra i o nebSi da wylis dre naJis gaZ li ere bis ba za ze 
kol xeTis dab lob ze wyal sawre ti Txri le bi sa da kva le bis 
wyal gamta ro bis ga di debis gziT.  
   2. mdi naru li wyal di do bebis Semci re bis gz ebi. wyal di do be-
bi ga mowveuli sxva das xva ka te go ri is wyal movar dnebiT iw vevs 
saSiS da ka tas tro ful mov le nebs. dac vis miz niT un da gan xor -
ci el des Ro nis Ziebebis Semdegi sis te ma: 
2.1. mdinare Ta xe o bebSi (bzi fi, ko do ri, en guri, ri o ni, cxe nis -
wyali, mtkva ri da mi si Se nakadebi) gan xor ci el des uax lo es 
1530 wleb Si gaT valis wi nebuli wyal sacavebis mSeneblo ba, ro -
gorc wyal movar dnebi sagan dac vis yve la ze uf ro sa i medo da 
efeq ti ani saSuale ba; 
   2.2. dad gin des mdi naris pi ras da saxle bul ad gi leb ze da sa -
meur neo saq mianobis ub nebze dat bor vis saz Rvari yve la ka te go -
ri is wyal movar dnebis gaT valis wi nebiT;  
   2.3. gamovlin des md. ri o nis pi ras ar sebuli dam bebis sa Si Si 
ubnebi, rom le bic ga mowveulia xan grZli vi pe ri o dis mdi naris 
meandri re bi sa da wylis gver di Ti ero zi is pro cesebis moq mede-
biT da rom le bic Se iZ le ba gair Rves axali wyal movar dnis 
dros. sa Wiroa ganxor ci el des maTi Se keTeba; 
   2.4. mdinaris pi ra da saxle bul ad gi leb ze sis te matu rad, yo -
veli wyal movar dnis gav lis Sem deg, ka la potis wyal gamta ro bis 
gaz rdis miz niT, sa Wiroa ga iw mindos mdi naris ka la poti gav li -
li  wyal movar dnis mi er da to vebuli qvaRor Ri sagan; 
  2.5. Sedges wyal movar dnis na kadis gar benis dros zo gi er Ti 
wyal sacavis ava ri uli dac lis sa dis pet Cero gra fi kebi ise, 
rom wyal sacavis dac lam ar ga moiw vi os mdi nare ze g amavali 
wyal movar dnis gaZ li ere ba da dac lis Se degad uf ro efeq ti ani 
gaxdes mo di nebuli wylis aku muli re bis pi ro bebi;  



hidrologia ï HYDROLOGY - ȩȮȪȶȴȱȴȩȮɅ 

========================================================= 

27 

 

  2.6. miwis Zvris epi centris ax los mde bare wyal sacavebi sa Wi-
ro ebis SemTxvevaSi dro ulad iq nes dac li li, rad gan SesaZloa 
gavlil mi wis Zvras mohyves axali Zli eri biZ gebi;  
  2.7. Seiq mnas peri o du li da sta ci o naru li dak vir vebebis qse -
li im mdi nareTa auzeb Si, sadac se is muri mov le nebiT ga mowveu-
lma kldezva vebma da mewyere bma Caxer ges xeobebi da  war -
moqmnes xelovnuri tbeb i, rom le bic war moadgenen poten ci urad 
saSiS obi eqtebs;  
  2.8. Sedges ka tas tro fu li wyal movar dnebis ka ta lo gi da ka -
tas tro fu li wyal movar dnis sa SiS ro ebis ru ka. 
  3. wylis re sur sebis Sev sebis gze bi. mSral da gval vi an Tve -
ebSi wylis re sur sebis mo salod neli de fi ci tis Ta vi dan aci -
le bis miz niT, ga far Tov des wylis re sur sebis mate bis Se saZ-
leb lo ba Rrub leb ze xe lov nuri ze moqmedebis m eTo debis ga mo-
yenebis gziT. am samuSaoTa efeq ti anobis amaRle bis miz niT maq-
si malu rad iq nes gaT valis wi nebuli re gi o nis bu nebri vi pi ro be-
bis Ta vi sebure bani. ami saT vis sa Wiroa:  
  3.1. ganaxldes aR mosavleT sa qar Tvelo Si kvle vi Ti da sa war -
moo sa muSao ebi Rrub leb ze aq ti uri ze moqmedebis dar gSi da ma-
te bi Ti na le qebis ga mowvevis miz niT, romelTa Sedegad, ro gorc 
praq ti kam gviCvena "io ris" da "fa rav nis" po li go nebze, na le qebi 
1015%iT ga iz rde ba, rac Ta vis mxriv, ga moiw vevs Camonadenis 
zrdas 58%iT;  
  3.2. Rrub leb ze ze moqmedeba SeiZ le ba Catar des wlis civ pe -
ri od Sic sa qar Tvelos sam xreTaR mosavleT ut yeo maRal pla -
tom Ti an, zRvis pi ra mTi an, ux vTov li an da Zli er Tov lis zvav -
saSiS re gi o nebSi, rac xels Se uwyobs Tov lis sa fa ris sis qis 
mate bas. es ki ga moiw vevs Tov lis sa fa ris ga danawi le bas di di 
mocu lo bis namqere bi sa da Tov lis zva vebis sa xiT. amis Se de-
gad, mniSvnelov nad Semcir deba Tov lis da nakar gi aor Tqle ba-
ze, ga xangrZliv deba Tov lis sa fa ris dno ba ki dev 24 TviT, gaZ -
li er deba haeris te nis kon densaci is pi ro bebi. yo veli ve es ga -
moiw vevs Camonadenis gaz rdas zaf xu lis cxel dRe ebSi  1015%iT. 
  3.4. wyal di do bi sa da xe lov nuri ze moqmedebis gziT mi Rebuli 
wylis ba zaze dro ulad gan xor ci el des wyal dagro veba wyal -
sacavebSi, ase ve gafar Tov des wyal sacavebis qse li axa li obi -
eqte bis mSeneblo bis xar jze. mdinaru li Ca monadenis xe lov nu-
rad ga di debis, da zog vis, dac vis aR niS nul Ro nis ZiebaTa na wi -
li da ner gi lia praq ti kaSi, na wi li  kvle vis sta di aSia, magram 
maTi ga moyenebi sa da kvle vis dRe vandeli do ne sru li ad ara da-
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makmayo fi le belia, Se iZ le ba iT qvas  mTli anad Sewyveti lia ar -
sebuli eko nomikuri siZ nele ebis ga mo. 
    qveynis eko nomikuri gan vi Tare ba moiT xovs wylis re sur se-
bis ro gorc wyal momara gebi sa da hid ro ener geti kuli re sur se-
bis sa si coc xlo wya ros, gaz rdis, da zog vi sa da dac vis Ro nis -
ZiebaTa srul yo fi sa da efeq ti anobis amaRle bis miz niT kvle vi -
Tisa Ziebo sa muSao ebis ga naxle basa da gaZ li ere bas. amisaTvis, 
upir veles yov li sa, sa Wiroa spe ci alu ri sac deli po li go nis 
Seqmna, sadac Ca tar deba eqsperi mentu li, eq spedi ci uri kvle vi Ti 
samuSao ebi, ro mel Ta Se degad mi Rebuli ma sale bis Rrma ana li -
zi sa da gan zo gadebis sa fuZ vel ze Se iq mneba srul yo fi li mec -
ni eru li ba za. igi sa fuZ vlad da edeba wylis re sur sebis da -
zog vis, dac vi sa da xe lov nurad gaz rdis Ro nis ZiebaTa teq ni -
kureko nomikur da sabuTebas. 
aRniS nuli sa muSao ebis Ca sata reb lad sa Wiroa xel mZRvaneli 
samarTvelo ebis, uw yebebi sa, samTavro bo apa ra tis sis te mis Seq-
mna, ro melic ga naxor ci elebs wylis re sur sebis da zog vis, 
dac vi sa da ga di debis mec ni erul, praq ti kul da ope ra ti ul 
saqmianobas. 
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eqneba saSiSi hidro lo giuri movlenebis gaxSirebas. maTi 
Sedegebis Se rbilebisaTvis re komendebulia rigi RonisZiebe -
bisa wylis resursebis raciona lu ri gamoye nebisTvis.  
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        ʍʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʩʥʦʚʥʳʝ  ʠʩʪʦʯʥʠʢʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ɻʨʫʟʠʠ  ʨʝʢʠ, 

ʦʟʝʨʘ, ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʣʝʜʥʠʢʠ ʠ ʙʦʣʦʪʘ, ʜʘʶʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘ-

ʢʪʝʨʠʩʪʠʢʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

       ɺʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʠʭ 

ʫʷʟʚʠʤʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ ʠ ʥʘ  ʦʩʥʦʚʘʥʠʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʜʝʪʝʨʤʠʥʠʩʪʠʯʝʩʢʠʭ, ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʠ ʛʝʦʛʨʘʬʦʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʜʘʝʪʩʷ ʧʨʦʛʥʦʟ ʚʦʜʥʦʩʪʠ ʨʝʢ ʥʘ ʧʨʦʛʥʦʟʠʨʫʝʤʳʝ 2010, 2030 ʠ 2075 

ʛʦʜʳ. 

      ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 2010  2030 ʛʦʜʘʭ ʦʞʠʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʩʪʦʢʘ ʥʘ 4  7% 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 1980 ʛ. ʆʪʤʝʯʘʝʪʩʷ ʪʘʢʞʝ, ʯʪʦ ʚ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ 

ʙʫʜʝʪ ʠʤʝʪʴ ʤʝʩʪʦ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʦʧʘʩʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ. 

ɼʣʷ ʩʤʷʛʯʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʵʪʠʭ ʷʚʣʝʥʠʠ ʨʝʢʦʤʝʥʜʦʚʘʥ ʨʷʜ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ.ʈʠʩ.2,ʪʘʙ.2,ʣʠʪ.1. 
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uak 631 587 

g.svani Ze, g.Cikvai Ze 

aRmosavleT sa qar Tve los mdi nare Ta au zeb Si sar wyavi 

wylis de fi ci tis sa kiT xi saT vis  

   sar wyavi wylis wy arod da saxul mdi nare Ta iri gaci u li Se -
saZleb lo bebis Se fa sebis mTe li ri gi meTo debia Se muSavebuli. 
jer ki dev XX sa ukunis 40ia ni wle bis bo lo saT vis wyal sameur -
neo da sa eqsplu ata cio da wesebule bebi saT vis re ko mendire buli 
iyo spe ci alu ri "mi Ti Tebebi" [8]. am "mi Ti Tebebis" Ta naxmad mdi-
nare Ta iri gaci uli Se saZleb lo bebis Se fa seba un da Cata re bu-
li yo maTi sa Sualo mra val wli uri wyli anobis mi xed viT, ro me-
lic 50%ia ni uz ru nvel yo fis xar jis to lia. mas moh yva ri gi 
Sro mebi sa, rom le bic aR niS nul "mi Ti TebaTa" kri ti kul ana -
lizs Se i cavda da da fuZ nebuli iyo mdi nare Ta mor wyvis una ri -
anobis sar wyavi far Tis si di diT (heq treb Si) Se fa sebis meTo de-
bis Se muSavebaze. ase magali Tad, m.n.bol Sako vis [2] mi er Se mo-
Tavazebul iq na Sefa sebis mi seuli sqe ma, romlis mi xed vi Tac 
mxedvelo baSi un da iq nes miRebuli sar wyavi sis te mis wyal moT-
xov ni le bis ori da maxasi aTebeli nor ma: opti malu ri da kri ti -
kuli wyal moTxov ni le ba. aRniS nul sa kiTxs eZ Rvneba agreT ve 
v.v.tro fi movis [7] naS ro mi, ro mel Sic mi Ti Tebulia, rom gar kve-
uli uz run vel yo fis uw yveti rwyvis ga zomva SeiZ le ba sar wyavi 
far To biT da gar kveuli uz run vel yo fis sa angari So xar jiT 
(9597%aniT). mdinare Ta mor wyvis una ri anobis Se fa seba heqtreb Si 
mocemulia ag reT ve "ssrk iri gaci uli ka das tris Se sad genad Se -
muSavebul in struq cia"Si [1]. mo gvi anebiT mdi nare Ta mor wyvis 
unari anobis heq treb Si Se fa sebis ana lo gi ur prin cin ze da fuZ -
nebuli gaT vlis mo deli da sqe ma warmoadgi na k.a.papeliS vil ma 
[6]. 
   aRsaniS navia, ag reT ve meo re jgu fi Sro mebi sa, rom le bic eZ -
Rvneba wyal sameur neo, maT So ris mdi nare uli wylis na kadis 
opti malu ri mor wyvis una ri anobis ga angari Sebis meTo debs, 
rom leb sac maTemati kuri da al baTob rivsta tis ti kuri me To debi 
udevs sa fuZ vlad eleq troga momTvle li man qanebis (egm) ga moye-
nebiT. am mxriv maT So ris gar kveul in te r ess war moadgens 
b.a.gle i ze ris [3] naS ro mi. sar wyavi sis te mebis Zi ri Tadi pa ra -
metre bis Se fa sebis av to ri seul me To do lo gi aSi da yenebuli da 
gadawyveti lia ori amo cana: ro ca ga moyenebuli wylis wya ro 
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xasi aTdeba ara sakmari si wylis re sur sebiT (mci re mdi nare ebi, 
tbe bi) da ro ca wylis wya ros re sur sebi sak mari sia. amasTan, 
mcenare ebi saTvis mTli ani wyal moTxov ni le bis gan saz Rvras av -
to ri a.m. da s.m.al pati evebis mi er da muSavebuli bi ok li matu ri 
meTo debis sa Suale biT gvTa vazobs, xo lo da saxu li amo canebis 
gadasawyvetad qmnis mo deli re badi pro cesebis ka nonzo miere ba-
Ta Se sabamis xe lov nur ri gebs montekar los me To diT.  
   ro gorc sar wyavi far To bebis si di deebiT (heq treb Si),ise teq -
ni kureko nomikuri maC veneble biT ga moxatu li mdi nare Ta iri ga-
ci uli Se saZleb lo bebis ga angari Sebis Se muSavebuli me To debis 
anali zi Se saZleb lo bas iZ le va da vaskvnaT, rom yve la Sem Txve-
vaSi rwyva di an mo maval Si mo sar wyavad da saxu li far To bebis 
mdinare uli wyle biT Se saZle beli wya luz run vel yo fis Se fa se-
ba war moebs jer wylis Ca monadeni sa da wyal moxmare bis sa anga-
ri So re Ji mebis ur Ti er TSedare bis gziT, xo lo Sem deg uk ve 
xde ba mdi nare Ta iri gaci uli Se saZleb lo bebis sa angari So mniS -
vnelo bebis gan saz Rvris ama Tu im me To d is Ser Ceva. 
    sar wyavi wylis wya ros iri gaci uli Se saZleb lo bis Se safa -
seblad mi si Ca monadeni sa da wyal moxmare bis re Ji mebis ur Ti er -
TSedare ba Cven gvesaxeba yvela ze uf ro da maje reb lad da mi sa-
Rebad [4]. amasTan, gansakuT re buli yu rad Reba eqceva im ga re mo-
ebas, emTxveva Tu ara ve geta ci is pe ri od Si mdi naris Ca monade-
nis re Ji mi imave peri o dis wyal moTxov ni le bis re Jims. sasof -
losa meur neo kul tu re bis wya luz run vel yo fis yve la ze uf ro 
daZabuli pe ri o di, cxa dia, iq neba maSin, ro ca iri gaci uli 
wyal moxmare bis maqsi mumi da emTxveva sar wyavi wylis wya ro Si 
wyal mci ro bis pe ri ods.  
    aRmosavleT saqarTveloSi sar wyavi wylis wya rod mi Rebu-
lia 17 Zi r i Tadi mdi nare maT ze mi magre buli ar sebuli da per -
speqti u li sar wyavi far To bebiT. es mdi nare ebi sa angari So kve -
TiT da maT ze mi magre buli sar wyavi far To bebiT Sem degia: foc -
xo vi  Se sar Tavi, 7.1 aTa si ha; fa r avani  Sesar Tavi, 12.8 aTa si ha; 
bugdaSeni  Se sar Tavi, 18.2 aTa si ha; ya ra bula xi  Se sar Tavi, 10.2 
aTasi ha; maSavera  Se sar Tavi, 8.9 aTa si ha; as lan ka  Se sar Tavi, 
4.3 aTasi ha; al geTi  Se sar Tavi, 14.5 aTa si ha; qciaxra mi  s . da -
geTxaCini, 67.1 aTa si ha; de beda  s. sa dax lo, 14.0 aTa si ha; Te Za-
mi  Se sar Tavi, 6.2 aTa si ha; qsa ni  s. ko rin Ta, 4.5 aTa si ha; arag -
vi  s. Jin vali, 21.5 aTa si ha; mtkva ri  q. rus Tavi, 96.1 aTa si ha; 
io ri  ka zani anis mTas Tan, 136.3 aTasi ha; ala zani  qve mo alaz -
nis ar xis sa TavesTan, 262.4 aTasi ha.  
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mosu li da mo saxmare beli wylis mo cu lo bebis Se dare ba da 
saTanado Se fa seba Sesru le bulia mo sar wyavad 2010 wlis do ne-
ze da saxu li far To bebi s mi marT, e.i. SeZ lebs Tu ara esa Tu is 
mdinare mas ze mi magre buli sa so f losa meur neo sa var gule bis 
mTli ani far To bebis sar wyavi wyliT uz run vel yo fas. am gvarad, 
sar wyavi wylis wya rod mi Rebuli Ti To euli mdi nari saT vis Ses-
ru le bulia mis sa angari So kveT Si "mo su li"'wylis yo vel Tvi u-
ri mo cu lo bis (mln.m 3Si) Se dare ba yo vel Tvi uri wyal moTxo vni -
le bis e.w. "da saxarj" mo cu lo basTan (ase ve mln.m3) imave mdi na-
ris au zis mi xed viT, mdi nare uli Camonadenis da au zis te ri to -
ri aze moqceuli sa var gu le bis na le qebiT 50,75 da 95%ani uz -
run vel yo fis sa mi gra daci is SemTxvevaSi. dad geni lia Tvis in -
ter val Si mTli anad mosu li da mox mare bi saT vis gan kuT vni li 
wylis mo c ulo bebis "sxva o ba", rom lis mi xed vi Tac Se iZ le ba Se-
fas des uk ve mdi nare uli na kadis iri gaci uli Se saZleb lo ba. 
ker Zod, uz run vel yofs, anu da fa ravs mo su li wya li Se sabamis 
moTxov ni le bas, Tu sar wyavi wylis nak le bo bas eqneba ad gi li. 
dad geni lia ag reT ve sar wyavad faq ti urad "da xar j uli" wyli sa 
da wlis gan mavlo baSi dar Ceni li Ca monadenis Se saZlo mo cu -
lo bebis si di deebi da nabru ni wylis ga re Se. 
    wyaluz run vel yo fi sa da wyal moTxov ni le bis ur Ti er TSeda-
re bis Se degad dad geni lia, rom au ci le belia mTe li ve geta ci is 
peri od Si (IVIX) s.s. sa var gule bi saTvis ara mar to sa vegeta cio 
mor wyvebis Ca ta re ba, ara med umetes Sem TxvevaSi sa Wiroa ag reT -
ve ni adagis ga mate ni anebeli in ten si uri sa Semodgo mo (X) mor -
wyvebi, xo lo Se dare biT iS vi aTad ad re ga zaf xu lis (III) Tes vis -
wi na gamate ni anebeli mor wyvebis Ca ta re ba. amgvarad, wlis gan -
mavlo baSi mor wyvebis in te nsi vo bis xa si aTis mi xed viT ma li mi-
ti re bel se zo nebs war moadgenen gazaf xu li, zaf xu li da Se -
modgo ma, upira te sad IV, VI, VII, VIIIs Tve ebi, Se dare biT nak le -
bad X, xo lo uf ro nak leb IX. am Tve ebSi gan sakuT re biT in ten -
si urad ixar je ba wyali mor wyvaze. magram mdi nare Ta wyli anobi -
sa da mo su li na le qebis ga te ni anebis 95%ani uz run vel yo fis 
wleb Si ase Ti ve in ten si uri mor wyvebis Ca ta re baa saWiro V Tve -
Si, xo lo mdi nare ebis  iv ri sa da  alaz nis au zebSi, ag reT ve 
uSu alod mdi nare mtkvri dan mkvebav sar wyav sis te mebze ð III 
TveSic. 95%ani uz run vel yo fis wleb Si ad re ga zaf xu lis (III) 
gamate ni anebel mor wyvebs saWiro eben s.s. sa var gule bi, ag reT ve, 
mdinar eebis maSavera sa da as lan kas au zebSi.  
   miRebuli Se degebi dan Cans, rom mdi nare ebi foc xo vi, fa ra va-
ni, de beda, qsa ni, arag vi da mtkva ri mTli anad uz run vel yo fen 
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axlo per speqti vaSi mo sar wyavad da saxul maT ze mi magre bul 
far To bebs sar wyavi wyliT. sar wyavi wylis de fi ci ti mo salod -
neli ar aris ag reT ve md. maSaveras auz Si 50 da 75%ani uz run -
vel yo fis wleb Si, xo lo mdi nare ebis ya ra bula xis, d. li axvi sa 
da p.li axvis au zebSi  mxo lod 50 %ani uz run vel yo fis wleb Si.  
   Tavis au zebSi sar wyavi wyliT sa er Tod ver ak mayo fi le ben 
s.s. sa var gulebs mdi nare ebi bug daSeni, as lan ka, al geTi, 
qciaxra mi, io ri da ala zani, 75 da 95%ani uz run vel yo fis 
wleb Si ki verc mdi nare ebi ya ra bula xi, di di li axvi da pa ta ra 
li axvi, xo lo 95%ani uz run vel yo fi sas  md. maSaverac.  
   defi ci ti anobis mxriv md. bug daSenis au zi sar wyavi wylis 
sakmaod maRali de fi ci tiT xa si aTdeba: 50, 75 da 95%ani uz r un-
velyo fis wleb Si igi Se sabamisad 25,5; 36,3 da 55,6 mln.m 3 Sead-
gens. md. yara bula xis auz Si ve geta ci is pe ri od Si sar wyavi 
wylis de fi ci ti Se dare biT nak le bia da mxo lod 75 da 95%ani 
uz run vel yo fis wleb ze mo dis da Se sabami sad 5.0 da 11.0 mln.m 3 
aRwevs, xo lo md. ma Saveras auz Si uf ro mci rea  3.0 mln.m 3 Se-
adgens da mxo lod 95%ani uz run vel yo fis wleb Si meor deba. 
sar wyavi wylis mniS vnelo vani de fi ci tiT ga moir Cevi an mdi nare -
ebis as lan kas, al geTi sa da qciaxra mis au zebi, rom leb Sic 
wylis de fi ci ti 50,75 da 95%ani uz run vel yo fis wleb Si Se saba-
misad aR wevs 17.5, 32.3, 35.9 mln.m3, 18.3, 36.2, 50.3 mln.m3 da 47.9, 
107.8, 187.3 mln.m3. sar wyavi wylis mniS vnelo vani de fi ci ti S eim-
Cneva md. di di li axvis auz Si: mdi nare uli Ca monadeni Ta da na -
le qebiT 95%ani uz run vel yo fis wleb Si igi74.0 mln.m 3 Seadgens, 
xo lo 75%ani uz run vel yo fis wleb Si uf ro mci rea  27.6 mln.m 3 

ud ris. wylis Se dare biT mci re de fi c its ad gi li aqvs mdi nare e-
bis pa ta ra li axvi sa da Te Zamis au zebSi: pir vel Sem TxvevaSi 
defi ci ti ania Zi ri Tadad 95%ani uz run vel yo fis wle bi  8.8 
mln.m3 mocu lo biT, xo lo me o re SemTxvevaSi 4.6, 2.9 da 14.2 
mln.m3 mocu lo biT , Sesabamisad 50.75 da 95%ani uz run vel yo fis 
wle bi.  
   sar wyavi wylis uaR re sad di di de fi ci tiT ga moir Cevi an mdi -
nare ebis iv ri sa da alaz nis au zebi. md. iv ris auz Si mdi nare u-
li Ca monadeniT da na le qebiT 50%ani uz run vel yo fis wleb Si 
Tu wylis de fi ci ti 111.4 mln.m 3 Seadgens, xo lo 75%ani uz run -
vel yo fi sas 178.8 mln.m3, 95%ani uz run vel yo fis dros aR wevs 
475.8 mln.m3. md. alaz nis auz Si sar wyavi wylis de fi ci ti ve ge-
ta ci is pe ri od Si uf ro ma Ralia d a Sesabamisad 50%ani uz run -
vel yo fis dros 115.7, 75%ani uz run vel yo fis dros 395.6, xo lo 
95%ani uz run vel yo fis dros 729.4 mln.m 3 aRwevs. 
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   ro gorc aR niS nuli dan Cans, sar wyavi wyliT uz run vel yo fis 
aseT su raTs gan xi lul mdi nare Ta auzebSi ad gi li eq neba mdi -
nare uli Ca monadenis re gu li re bis ga re Se. magram 1990 wlam de 
wyal sameur neo or gani zaci ebSi ar sebuli mo nacemebis mi xed viT 
aq ganxi lul mTel rig mdi nare Ta au zebSi moq medebdnen sxva -
das xva mocu lo bis uk ve aSenebuli wyal saca vebi, xo lo ri gi 
wyal sacavebi sa mSeneblo bis pro ces Si an pro eqti re bis sta di a-
Si iyo. ra sakvir velia, sa qar Tvelos wyal Ta meur neo ba, ker Zod, 
iri gaci u li mi waTmoqmedeba, Tu 201 0 wli saT vis aR dgeba 1990 
wlis do neze, mcenare Ta ve geta ci is pe ri od Si sar wyavi wylis 
defi cits Se iZ le ba su lac ar hqon des ad gi li mxo lod TviT di -
nebiT ze dapi ru li mor wyvis we sebis ga moyenebi sa da per speqti -
vaSi da saxu li sar wyavi far To bebis mate bis SemTxvevaSic ki, 
anda wylis de fi ci ti um niS vnelo iyos.  
  aRmosavleT sa qar Tvelo Si ar sebuli da mSe nebare per speqti -
uli iri gaci u li wyal sacavebis Se saxeb 1990 wlis do neze mo -
povebuli mo nacemebi, aRe buli "saq. wyal pro eqtis" ma sale bi sa 
da li te ra tu ru li wya ro ebis [5] mi xed viT, aC venebs, rom wyal -
sacavebSi wylis ma ra gis dag ro veba xde ba mor wyvaze faq ti urad 
aRebuli wylis Sem deg dar Ceni li mdi nare uli Ca monadenis mo -
cu lo bebis xar jze. wylis es mo cu lo bebi sak maod di dia.  
   saer Tod, un da aRi niS nos, rom wya luz run vel yo fi sa da 
wyal moTxov ni le bis yo vel Tvi uri si di deebis Se dare bi sas dad -
genil iq na, rom Se safa sebel mdi nare Ta au zebSi mkveTrad ga mo-
i yo fa ori pe ri o di: in ten si uri wyal moxmare bi sa da sar wyavi 
wylis de fi ci tis pe ri o di, ro melic Zi ri Tadad  ve geta ci ur se -
zons (IVIX) em Txveva, gansakuT re biT  IV, VI, VII, VIIIs TveebSi, 
miT u metes, rom VII da VIII Tve ebi mdi nare ebSi wyal mci ro bis 
sezons em Txveva da, meo re,  dag ro vebis  XXII, IIII Tve ebis pe ri -
o di, ro ca Camonadenis gar kveuli ma te ba da mi ni mumamde da su -
li wyal moxmare ba saSuale bas iZ le va iq, sa dac Se saZle belia, 
gamoyenebul iq nes es re sur sebi ro gorc ma re guli re beli faq -
to ri, ro gorc wyal sacavebSi wylis dag ro vebis wya ro, an da 
ro gorc wylis re zer vi  er Ti au zi dan meo re Si ga dasagdebad. 
   mopovebuli ma sali dan ga moCnda, rom rig mdi nare Ta au zebSi, 
ro go ric aris fa ra vani, bug daSeni, ya ra bula xi, as lan ka, de be-
da da qsa ni, wyal sacavebi ar aris da arc per speqti vaSia da sa-
xu li ma Ti aSe neba. aRniS nuli ga re moeba gar kveul sir Tu le ebs 
qmnis mdi nare ebis bug daSenis, ya ra bula xis da as lan kas au zeb-
Si, rom le bic, ro gorc iT qva, sar wyavi wylis mniS vnelo vani de -
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fi ci tiT xa si aTdebi an, rac am mdi nare ebis Sez Rudul iri gaci -
ul Se saZleb lo bebze mi uTi Tebs. 
   rac Se exeba da nar Cen defi ci tur mdi nare ebs  maSaveras, al -
geTs, qciaxrams, d. da p.li axvs, Te Zams, iors da ala zans, maTi 
iri gaci u li Se saZleb lo bebis gaz rda un da mox des maT au zebSi 
ar sebuli iri gaci u li wyal sacavebis xar jze. ker Zod, md. maSa-
veras auz Si ar sebul sar wyavi wylis de fi cits mTli anad da -
fa ravs iq ar sebuli pan ti anis wyal sacavi, rom lis sa sar geblo 
te vado ba 5.2 mln.m3 Seadgens. md. al geTis auz Si ar sebul wylis 
defi cits, rom lis maq si mumma 95%ani uz run vel yo fis wleb Si 
SeiZ le ba 50 mln.m3mde miaRwi os, ase ve da fa ravs iq ar sebuli 
ori wyal sacavi ð al geTi sa da marab dis, 61.2 mln.m 3 saer To 
te vado biT. rac Se exeba md. qciaxra mis auzs, iq ar sebul wylis 
defi cits re guli re bas gaukeTeben wal kis, dma ni sis, mTisZi ris, 
zre sis da asu re Tis ar sebuli wyal sacavebi 308.9 mln.m 3 saer To 
sasar geblo te vado biT.  
   md. di di li axvis auz Si sa r wyavi wylis de fi ci ti maq si mums 
aRwevs mdi naris wyli anobis na le qebiT ga te ni anebis 95%ia ni 
uz run vel yo fis wleb Si da, ro gorc iT qva, 74.0 mili o namde m3 
aRwevs. ra sakvir velia, ar sebuli na dar bazevis wyal sacavi 6.2 
mln.m3 sasar geblo te vado biT wylis aR niS nul de fi cits ver 
dafa ravs, magram es de fi ci ti Se uZlia da fa ros md. p.li axvis 
auz Si ar sebul ma zonkaris wyal sacavma 39.0 mln.m3 sasar geblo 
te vado biT. amave wyal sacavis sa Suale biT mox deba TviT md. 
p.li axvis auz Si ar sebuli wylis de fi ci tis da far vac. md. Te Za-
mis iri gaci uli Se saZleb lo bebi mi si Ca monadenis re gu li re bis 
gare Se ver ak mayo fi le bs ve geta ci is pe ri od Si s.s. kul tu re bis 
sar wyav wyal ze moT xov ni le bas. magram per speqti vaSi da saxu li 
TeZamis wyal sacavis age bis SemTxvevaSi 23.0 mln.m 3 sasar geblo 
te vado biT, da fa ru li iq neba am auz Si ar sebuli sar wyavi 
wylis de fi ci ti, rom lis maq si mumi 14.2 ml n.m3is mo cu lo biT mo -
dis 95%ani uz run vel yo fis wleb ze. 
   md. iv ris auz Si ar sebuli wylis de fi ci tis da far va, dRe i -
saT vis mis auz Si mde bare wyal sacavebis sa Suale biT, ro mel Ta 
mTli ani sa sar geblo te vado ba 456.4 mln.m3 Sead gens, mTli anad 
ara, magram TiT qmis SesaZle belia: wylis de fi ci ti da i fa re ba 
TiT qmis 96%iT  475.8 mln.m 3dan Semcir deba 19.4 mln.m3mde. xo lo 
per speqti vaSi da saxu li da lismTis, wi Tel go ris, ar xaSenis xe -
vis da fa re xis xe vis wyal sacavebis age bis SemTxvevaSi 245.8 
mln.Bm3 mocu lo bis sasargeb lo te vado biT, am auz Si sar wyavi 
wylis de fi ci tis prob le ma moxsni li iq neba. 
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   rac Se exeba md. alaz nis auzs, aq dRe i saT vis ar sebuli 
wyal sacavebis sa er To sa sar geblo te vado ba mxolod 6.6 mln.m 3 
Seadgens, rac Za li an co taa aq ar sebul sar wyavi wylis de fi -
ci teb Tan Sedare biT, ro mel Ta maqsi mumi 729.4 mln.m3is to lia. 
per speqti vaSi da saxu li lak bes, bir ki anis (War ta las) da s to -
ris wyal sacavebis age bis SemTxvevaSic ki, wylis ar sebuli de -
fi ci te bis re guli re bi saT vis, md. alaz nis auz Si dag rov deba 
sasar geblod ga mosayenebeli mxo lod 323.3 mln.m 3 mocu lo ba 
wyali, rac mdi nare Si wyli anobi sa d a nale qebiT ga te ni anebis 
75%ani uz run vel yo fis wleb Si sa vegeta cio pe ri o dis wyal moT-
xov ni le bas mxolod 94%iT uz run vel yofs, xo lo 95%ani uz -
run vel yo fis wleb Si  mxo lod 72%iT.  
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uak 631.587 
aRmosavleT saqar Tvelos mdi nare Ta au zebSi sar wyavi wylis 
defi ci tis sa kiT xi saTvis. / g.svani Ze, g.Cikvai Ze/. hmis Sro maTa 
krebuli. _ 2001. _ t. 106. _gv..; rez.qarT.,ingl.,rus . 
   morwyvis ganviTarebis perspeqtiul  h donis dasad genad 
aRmosavleT sa qarT velos ZiriTad 30-37. _qarT mdinareTa 
auzebSi way l uzrun velyofisa da wyalmoxmarebis mo culo bebis 
urTierT Sedarebis safu Zvelze ga moTvli lia sar wyavi wylis 
defici tis mosalodneli mocu lobebi. Sefasebulia am 
deficitebis Sevsebis SesaZle blobebi sakv lev mdinare Ta au -
zebSi ar sebuli da sapers peqtivod dasaxuli iri gaciuli 
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wyalsa cavebiT mdi nare Ta Camonadenis reguli rebis 
gaTvaliswinebiT. lit.das.8  
 

UDC 631.587 

On the deficit of irrigation water in river basins of  Eastern 

Georgia./G.Svanidze, G.Chikvaidze/. Transactions of the Institute of 

Hydrometeorology. 2001.V.106.p.30-37.Georg.:Summ.Georg., Eng., Russ. 

     Volumes of water supply and water consumption are compared for the projected 

level  of  irrigation development in the main river basins of Eastern Georgia. 

Possible volumes of  irrigation water deficit are estimated along with feasible ways 

of covering this deficit by the regulation of river runoff in the basins of 

investigated rivers by existing irrigation reservoirs, and those to be constructed in 

future. Ref.8. 

 

ʋɼʂ 631.587 

ʂ ʚʦʧʨʦʩʫ ʜʝʬʠʮʠʪʘ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʚ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʘʭ ɺʦʩʪʦʯʥʦʡ 

ɻʨʫʟʠʠ. /ʉʚʘʥʠʜʟʝ ɻ.ɻ., ʏʠʢʚʘʠʜʟʝ ɻ.ɼ/ ʉʙ. ʊʨʫʜʦʚ ʀʥʩʪʠʪʫʪʘ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ɸʅ ɻʨʫʟʠʠ. ï 2001. ï ʪ.106. ï ʩ.30-37. ï ɻʨʫʟ.; ʨʝʟ. 

ɻʨʫʟ.,ɸʥʛ.,ʈʫʩʩʢ. 

      ʅʘ ʦʩʥʦʚʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʦʙʲʝʤʦʚ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ ʠ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ 

ʜʣʷ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʦʨʦʰʝʥʠʷ ʚ ʦʩʥʦʚʥʳʭ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʘʭ 

ɺʦʩʪʦʯʥʦʡ ɻʨʫʟʠʠ ʦʮʝʥʝʥʳ ʚʦʟʤʦʞʥʳʝ ʦʙʲʝʤʳ ʜʝʬʠʮʠʪʘ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ 

ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʢʨʳʪʠʷ ʵʪʠʭ ʜʝʬʠʮʠʪʦʚ ʧʫʪʝʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʝʯʥʦʛʦ ʩʪʦʢʘ 

ʚ ʙʘʩʩʝʡʥʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʢ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʠ ʥʘʤʝʯʘʝʤʳʤʠ ʥʘ 

ʧʝʨʩʧʝʢʪʠʚʫ ʠʨʨʠʛʘʮʠʦʥʥʳʤʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘʤʠ. ʃʠʪ.8. 
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TRANSACTIONS OF THE INSTITUTE OF HYDROM ETEOROLOGY,VOL.#106, 2001 

ȸȶȹȪɁ ȮȳȷȸȮȸȹȸȦ ȩȮȪȶȴȲȫȸȫȴȶȴȱȴȩȮȮ ,ȸȴȲ ɷ 106,  2001 
======================================================================= 

uak 556.16 
c.basilaSvili, g.comaia  

mdinareTa Camonadenis prognozebis ganaxleba 

informaciuli qselis Semcire bis pirobebSi  

    droTa ganmavlobaSi hidrologiuri prognozi saWi ro ebs 
ganaxlebas, dakvirvebaTa Semdgomi periodis ma salebis gaT -
valiswinebiT. aseTi mi zani aqvs md.yvirilasa da md.xa niswylis 
Tviuri da kvartaluri xarjebis prognozebis srulyofas, 
romlebic  adre  SemuSavebuli iyo 1970 wlamde arsebuli 
dakvirvebis masalebiT.  
   mdinare ebi  yvi ri la  da xanis wyali  ar i an Senakadebi  var ci xis  
wyal sacavi sa, rom lis  bazaze muSaobs  hid ro el eqtro sad guri . 
gar da ami sa, am auz Si  ar sebuli  ar xebiT , wyali  gamoiy eneba ag-
reT ve sasof losa meur neo kul tu re bis  mosar wyavad, daaxlo eb-
iT  7000 heqtar ze. amri gad, das mul  sakiTxs , gar da mecni er ul i -
sa, di di  praq ti kuli  mniSvnelo ba aqvs. 
   70an wlebSi am mdinareTa prognoz ebis SemuSavebisaTvis 
gamoyenebul iqna maS in maT auzebSi moqmedi 10 infor maciuli 
meteopunqti, Tovlis 5 svlagezis da 5 dekaduri agegmvis 
monacemebi da miRebul iqna dadebiTi Sefasebis prognozebi 
yvela Tvisa da kvartlisaTvis [2], romlebic gamoiyeneboda 
oper atiuli prognozebis Sesadgenad.  
    sadReisod, roca aRar arsebobs is informaciuli qseli, 
prognozebis ganaxleba  srulyofisaTvis gamovi yeneT am auzis 
siaxloveSi mdebare ori moqmedi meteo sadguris: mTasabueTisa 
da baxmaros, agreTve sami Tov lis svlagezis: sof .iri  md.jo -
joras saTave, sof.Wala  md.yvirilas saTave da kur.nabeRlavis  
kur. baxmaros 1990 wlamde arsebuli monacemebi.  
    Camonadenis prognozirebisaTvis gamoiyeneba im cvla di 
faqtorebis dakvirvebis masalebi, romlebic moqme deben misi 
sazrdoobis wyaroeb ze da gansazRvraven mis odenobas. magram 
bevr moqmed faqtorze (aorTqleba, inf iltracia da sxva) 
regularuli dakvirveba ar warmoebs. garda amisa, mTiani auzis 
pirobebSi mdinareTa Camona deni ZiriTadad formirdeba 
maRalmTian zonaSi, sadac rTuli bunebrivi pirob ebis gamo 
hidrometeoro logiur elementebze dakvirveba gaZnelebulia da 
amitom arsebu li dakvirvebis masalebi ar axasiaTebs mdinaris 
Camonadenis realur suraTs.  
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    aseT pirobebSi gasagebia is sirTuleebi, ris gamoc ver 
xerxdeba ganxilul mdinareTa Camonadenis formi re bis ka -
nonzomierebaTa obieqturad dadgena da maT sa fuZvelze 
saprognozo meTodebis SemuSaveba Tanamed rove genetikuri 
modelebis gamoyenebiT. amitom, iZule bulni varT mdinaris 
Camonadenis prognozirebisas dave yrdnoT arsebul mcire 
informacias da maTi analizis safuZ velze  gamoviyenoT 
statistikuri modelirebis meTodi.  
    imisaTvis, rom gamovavlinoT yvela arsebuli sai nfor macio 
masalidan reprezentatuli faqtorebi, yvela saprog nozo 
Tvisa da kvartlisaTvis gakeTebuli iqna korelaci uri 
analizi saprognozo xarj ebsa da wina periodis  xar jebs ( Q 

m3/wm), atmosferul naleqebs ( P mm), TovlSi wylis marags ( W 
mm), haeris temperaturas ( 0

ɞ
C) Soris.  

     mdinareTa wylis xarjebis korelaciuri matricis (ix. 
cxr.1) ganxilvisas gairkva, rom am mdinareTa Tvis xarjebs 
SedarebiT  susti kavSirebi ( r=0.25-0.50) aqvT wi na Tvis xarj e-
bTan, garda agvisto seqtembrisa, roca korelaciis koef i -
cienti  r=0.60-0.77 aRwevs. gansakuT rebiT sustia kavSirebi kva r -
talur xarjebsa da wina periodis xarjebs Soris ( r=0.60  0.77). 
      rac Seexeba  saprognozo xarjebis kavSirebs atmos ferul 
naleqebTan, unda aRvniSnoT, rom md.yvirilaze zogierTi 
TvisaTvis SeiZleba gamoyenebul iqnas  m/s mTasabueTis mo -
nacemebi, zogierTi Tvis  (ianvari da Tebe rvali) xarjisa T vis ki 
ukeTes Sedegs iZleva m/s bax maros mon acemebi. gaza fxulisa da 
nawilobriv zafxulis Tveebis da kvartlis xar jebi ZiriTadad 
formirdeba za mTarSi dagrovili Tov lis maragiT. rogorc 
naxazi gviCvenebs, mdinareTa xarjebi ukeT ukavSirdeba Tovlis 
svlagezis monacemebs, vidre meteo sadgur baxmaroze Tov lis 
dekadur monacemebs. zogie rTi Tvisa da kvart lisTvis 
korelaciis koeficienti md. xanis wyalze 0,70  0,80s, xolo 
md.yvirilaze 0,52  0,64s aR wevs.  

mdinareTa xarjebis kavSiri haeris temperaturas Tan sustia 
da xSirad korelaciis koeficienti uaryofiTi niS niT 
xasiaTdeba. radgan zog SemTxvevaSi is mniSvnelovan rols 
TamaSobs Camonadenis formirebaSi, misi gaTvalis wineba sxva 
faqtorebTan erTobliobaSi aucilebelia.  
     calkeuli mdinaris Camonadenis formirebis fizi kuri 
arsis gaTvaliswinebiT, yvela Tvisa da kvar t li saTvis ko -
relaciuri analizis safuZvelze dgeba pir velda wyebiTi 



hidrologia ï HYDROLOGY - ȩȮȪȶȴȱȴȩȮɅ 

========================================================= 

40 

 

gafarToebuli saprognozo mo deli, sadac kompleqsurad 
ganixileba hidrometeorologiuri faqto rebis gavlena sap -
rognozo Camonadenis formirebaze. mod elSi faqtorebis da -
nawevrebiT, sxvadasxva p eriodis ma Cveneblad gaiTvaliswineba 
hidrometeorologiuri eleme ntebis dinamikis moqmedeba mdi -
naris momavali Camonadenis odenobaze.  
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    saprognozo modelSi sxvadasxva faqtorebis erTo blivi 
ganxilva saSualebas gva Zlevs Tavidan aviciloT is 
cdomi leba, rome lic grovdeba  adre SemuSavebul sap rognozo 
meTodikebSi gadaxrili wertilebis ugul veyofiT. am dros 
xdeba prognozebis SefasebaTa krite ri umebis xelovnuri 
gaumjobeseba, magram maTi saimedoba mcirdeba.  
    Cvens mier gamokvleul saprognozo modelebSi gani xi leb a 
absoluturad yv ela dakvirvebaTa SemTxvevebi ro gorc 
Camonadenze, aseve moqmed faqtorebze , yov el gvari gadaxrili 
wertilebis (SemTxvevebis) ignorirebis gare Se, rac miRebuli 
saprognozo meTodikebis saimedo bis kargi safuZvelia.  
    miuxedavad mravali da debiT i mxarisa, saprognozo damo -
kidebulebaSi bevri cvl adis Seyvana ar aris ga marTlebu li, 
arc Teoriulad, radgan izrd eba disper sia da arc pra qti -
kulad, radgan bevri cvladebis SemT xvevaSi prognozebis 
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Sesadgenad saWiro iqneba didi mo cu lobis informacia, rac 
sadReisod ararealuria da am itom, maTi Semdgomi gamoye nebis 
mizniT, yvela sava ra udo faqtoridan unda SeirCes saprognozo 
prediqtore bisa yvelaze optimaluri naerTi.  
    amisaTvis garkveuli ma Tematikuri kriteriumebis [1] ga mo-
yenebiT. mravalfaqto riani saprogn ozo modelidan gamo vric -
xavT araefeqtur da dublirebul faqtorebs. Semdeg, darCeni -
li cvladebidan mravalbijiani gacxril vis meTodis [5] gamoye -
nebiT vadgenT optimalur saprog nozo models.  
    optimaluri modelis amoxsnis dros ki vaxdenT mraval fa q-
toriani ganto lebis pirdapir da Sebrunebul gaS las [3], ris 
Sedegadac miiReba sxvadasxva saxis saprognozo vari antebi, 
ro melTagan, Sesabamis Sefase baTa  kriteriumebis [6]  mixedviT, 
SeirCeva saukeTeso va riantebi operatiuli pro gnozebis gasa -
cemad.            
      saprognozo gantolebaTa Sesafaseblad gamoiyeneba 

Semdegi kriteriumebi: S/s prognozebis saSualo  kvadra tuli 
cdomilebis Sefardeba saprognozo Camonadenis sa Sualo kva -

dratul gadaxrasTan , P% dasaSvebi cdomi lebis ( d m3/wm) gama-
rTleba , r korelaciis koeficien ti faqtiursa da prognozul 
mniSvnelobebs Soris, ʕ  prognozebis eko nomikuri efeqturoba.  
    saprognozo modelis kvlevis yvela etapis reali zacia 
ganxorcielda erTian gaangariSebaTa sistemiT, avtoris mier 
SemuSavebul saTanado kompiuteruli programebis saSualebi T. 
  sxvadas xva saxis  saprog nozo  modelis  gamokvle vis  Sedegad 
Ti To euli  Tvi sa da kvar tli saT vis  miRebulia  ramdeni me saxis  
saprog nozo  ganto le ba, ro mel Ta gaangari SebaSi  sxvadas xva 
faq to re bi  monawi le oben. magali Tad  md.xanis wyal ze  daba baR-
dad Tan meo re  kvar tlis  Camonadenis  saprog nozod  miRebulia  
Semdegi  saxis  for mule bi : 
#  gantoleba   S/s  r  
1 QIYYI  = 0.01  W 20/II  + 16.9  0.73 0.69  
2 QIYYI  = 0.02  W 12001300  + 16 0.75 0.68  
3 QIYY I = 0.02  W 12001300   1.6 ɗ III + 17.7  0.68 0.76 (1) 
4 QIYYI  = 0.01  W 12001300    1.9 ɗ III + 0.4 Q2.III + 13.7   0.63 0.80  
5 QIYYI  = 0.01  P XIIII   2.2 ɗ III + 0.5 Q2.III + 11.9  0.63 0.82  
6 QIYYI  = 0.01  W 30/II  1.8 ɗ III + 0.3 Q2.III + 12.0  0.60 0.80  

 

saprognozo damokidebulebaTa aseTi warmodgena saSuale bas 
iZleva operatiuli  prognozis Sedgenis dros saanga riSod 
SeirCes is gantole ba, romlis monacemebi aris saxe ze 
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prognozis gacemis dros, e.i. saprognozo gantoleba SeirCes 
arsebuli informaciisa d a saprognozo periodis 
xangrZlivobis mixedviT.  
   Tu operatiuli prognozis gacemis dros arsebobs yvela 
saWiro informacia, maSin sxvadasxva saxis saprognozo 
gantolebebidan SeirCeva is formula,  romelsac aqvs yvelaze 
ukeTesi Sefasebis kriteriumebi.  
   cxril 2S i yvela Tvisa da kvartlisaTvis moc emulia TiTo 
saprognozo gantoleba, romliTac miiReba mdinareTa 
Camonadenis Cveulebrivi  saxis prognozebi. magram 
hidro obieqtis saimedo momsaxurebisaTvis aucilebelia 
agreTve albaTuri prognozebic, romlebic [6] Tanaxmad 
gamoiangar iSeba martivi gamosaxulebiT:  

QP% = Q + d P%   , (2) 

sadac  QP% gar kveuli  (P%) uz run vel yo fis  xar jia , Q  Ł mdina-
ris  xar jis  prog nozia  gamoTvli li  saprog nozo  ganto lebiT, 

d% prognozis garkveuli ( P%) uzrunvel yofis cdo mileba, 
romlis Ses axeb monacemebi mocemulia cxr.  4si, e.i. 
Cveulebrivi saxis prognozis garda SeiZleba ga angariSe buli 
iqnes prognozebi 5%dan 95%mde uzrun velyofiT.  

dReisaTvis hidrop rognozebis ekonomikuri efeqturo bis 
Sefaseba fuladi erTeulebiT SeuZlebelia saTanado 
masalebi s uqonlobis gamo. amitom, SemuSavebuli sapro gnozo 
meTodebi SeiZleba Sefasdes SefardebiTi xerxiT [4], ro mlis 
mixedviT ekonomikurad efeqturad iTvleba is prog nozi, 
romlis cdomileba naklebia, vidre misi gadaxra sap rognozo 
xarjis normidan.  

saprognozo damoki debulebis ekonomikuri efeqturoba ki 
ganisazRvreba warmatebuli prognozebis SemTxvevaTa ri cxvis 

(n1) procentuli SefardebiT, saprognozo damo kidebu lebaSi 

ganxilul SemTxvevaTa saerTo raode nobasTan (n) 

ʕ = (n1 / n )100%   . (3) 
cxril 2 -Si yvela saprognozo damokidebule bisaTvis 

mocemulia (3) gamosaxulebis mixedviT gamoTvlili ekono -
mikuri efeqturoba, romelTa mniSvneloba icvleba 60  75%is 
farglebSi.  

Tu gaviTvaliswinebT imas, rom prognozebis uqon lobis 
SemTxvevaSi veyrdnobiT mdinaris xarjis normas, romlis 
gamoyenebiT ekonomikuri efeqturoba saSualod 50%, maSin 
SeiZleba iTqvas, rom miRebuli saprognozo formulebiT 
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gamoTvlili xarjebis gamoyenebis efeqtu roba 10  25%iT 
aWarbebs mas. 
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rac Seexeba prognozirebis srulyofis Sedegebs, Zne lia 

Seadaro adre da axlad mi Rebuli prognozebi imis gamo, rom 
winad ganxilul teritoriaze moqmedebda 10 informaci uli 
meteosadguri, axla ki saprognozod gamo yenebulia 
teritoriis gareT mdebare ori meteosadguris monacemi . 

miuxedavad amisa, axlad miRebuli prognozebis upira tesoba 
praqtiku li gamoyenebis TvalsazrisiT eWvs ga reSea, radgan 
isini realur informacias eyrdnobian. ga rda amisa, axlad 
miRebuli saprognozo gamosaxulebebi Sedgenilia 20 wlis 
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dakvirvebis masalebis damatebiT da amitom isini gacilebiT 
saimedoni arian.     
   prognozebi Sed genilia erTian dakvirvebaTa rigebis ga -
moyenebiT romelime SemTxvevis ignorirebis gareSe, rac kidev 
ufro zrdis miRebuli gantolebebis saimedo bas. miRebuli 
saprognozo gantolebebiT SeiZleba gai c es progno zebi 
rogorc Cveulebrivi, ise albaTuri fo r miT 5, 10 , 25, 75, 90 da 
95% uzrunvelyofiT, rac maTi pra qtikaSi ufro farTo 
masStabis gamoyenebis SesaZleb lobas iZleva.  
     prognozis drouloba 1dan 34 Tvea, amitom maTi saSu -
alebiT wylis resursebis gamoyenebis racionaluri dageg -
marebiT ramdenadme gaizrdeba eleqt roenergiis gamomuSa veba 
da sasoflosameurneo kulturebis mosav lianoba.  
   amrigad, informaciuli qselis Semcirebis pirobebSi pro -
gnozebis srulyofam uzrunvel yo mdinareTa Camo nadenis sa -
imedo Sedegebis miReba. Amitom, daskvnis saxiT SeiZleba iT qvas, 
rom mi uxedavad dRevandeli mZime mdgo mareobisa, au cilebelia 
adre Sedgenili prognozebis ganaxleba arsebul pirobebTan 
SeTanxmebiT maTi praq tikuli gamoyenebis miz niT. amasve 
moiTxovs is garemoeba, rom 20 wlis masalis damate biT, 
mniSvnelovnad icvleba damokidebul eba mdinaris Camo nadensa 
da masze moqmed faqtorebs Soris, rac zrdis pro gnozebis 
saimedobas.   
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uak 556.16 
mdinareTa Camonadenis prognozebis ga naxleba i nformaciuli 
qselis Semci rebis pirobebSi. /c.basilaSvi li, g.co maia./. hmis 
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SromaTa kre buli. _ 2001. _ t. 106. _gv.38 -47_qarT.;rez.qarT., 
ingl., rus.  
   sadReisod mkveTrad Semcirda info rmaciuli hid rometeo -
rologi uri qse li. amasTan dakavSirebiT au ci l ebelia ad re 
SemuSavebuli mdinareTa Camonade nis prognozis ganaxleba.  
   70ian wlebSi md.yvirilasa da md. xaniswylis Ca monadenis 
prog nozebi efuZneboda 10 meteopunqtis in forma cias. 
sadReisod prigno zi rebis mizniT gamoyene bul iqna mezobeli 
auzebis 2 meteosadguris mo nacemi. 
   statistikuri monacemebis rigis gaz rdam 20 wliT da ufro 
sru lyofili saprognozo meTodikis gamoye nebam uzru nvelyo 
saimedo prognozebis miReba. nax.1, cxr.2,lit.das.6.   

UDC 556.16 

Renovation of  forecasts for  river  runoff under conditions of  reduced 

information./ Ts.Basilashvili, G.Tsomaia /. Transactions of the Institute of 

Hydrometeorology. 2001.V.106.p.38-47.Georg.:Summ.Georg., Eng., Russ. 

      At present the hydrological information network has been sharply reduced. 

That is the reason why it has the urgent importance  to renew river flow forecast 

worked out earlier. 

      In the 70s the prognosis of the river flow of the rivers Kvirila and Khanistskali 

were based on the information, obtained from 10 meteorological stations. At 

present for the purpose of  forecasting we have to use the data of only 2 stations 

located in neighbouring basins. 

      Increasing the statistical data by 20 years and the use of advanced methods for 

working out forecasts ensured their reliability.Fig.1,Tab.2,Ref.6. 

ʋɼʂ 556.16 

ʆʙʥʦʚʣʝʥʠʝ ʧʨʦʛʥʦʟʦʚ ʩʪʦʢʘ ʨʝʢ ʚ ʫʩʣʦʚʠʷʭ ʩʦʢʨʘʱʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ. /ɹʘʩʠʣʘʰʚʠʣʠ ʎ.ɿ.,ʎʦʤʘʷ ɻ.ɺ./ ʉʙ. ʊʨʫʜʦʚ 

ʀʥʩʪʠʪʫʪʘ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ɸʅ ɻʨʫʟʠʠ. ï 2001. ï ʪ.106. ï ʩ.38-47. ï ɻʨʫʟ.; 

ʨʝʟ. ɻʨʫʟ.,ɸʥʛ.,ʈʫʩʩʢ. 

       ʅʘ ʩʝʛʦʜʥʷ ʨʝʟʢʦ ʩʦʢʨʘʪʠʣʘʩʴ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʘʷ 

ʩʝʪʴ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʦʙʥʦʚʠʪʴ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʧʨʦʛʥʦʟʳ 

ʩʪʦʢʘ ʨʝʢ. 

      ɺ 70ʭ ʛʦʜʘʭ ʧʨʦʛʥʦʟʳ ʩʪʦʢʘ ʨʝʢ ʂʚʠʨʠʣʘ ʠ ʍʘʥʠʩʮʢʘʣʠ ʙʳʣʠ ʦʩʥʦʚʘʥʳ ʥʘ 

ʠʥʬʦʨʤʘʮʠʠ 10 ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ. ʉʝʛʦʜʥʷ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʚʳʥʫʞʜʝʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʪʦʣʴʢʦ 2ʭ ʤʝʪʝʦʩʪʘʥʮʠʡ ʩʦʩʝʜʥʠʭ 

ʙʘʩʩʝʡʥʦʚ. 

      ʋʚʝʣʠʯʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʥʘ 20 ʣʝʪ ʠ  ʧʨʠʤʝʥʝʥʠʝ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʛʦ ʤʝʪʦʜʘ ʧʨʦʛʥʦʟʘ ʦʙʝʩʧʝʯʠʣʦ ʧʦʣʫʯʝʥʠʝ ʙʦʣʝʝ 

ʥʘʜʝʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʈʠʩ.1,ʪʘʙ.2,ʣʠʪ.6. 
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hidrometeorologiis institutis  Sromebi, tomi # 106, 2001  

TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL.#106, 2001  

ȸȶȹȪɁ ȮȳȷȸȮȸȹȸȦ ȩȮȪȶȴȲȫȸȫȴȶȴȱȴȩȮȮ ,ȸȴȲ ɷ 106,  2001 
======================================================================= 

ʋɼʂ  551.482.215:551.500 

ʅ.ʅ.ɹʝʛʘʣʠʰʚʠʣʠ, ʂ.ɸ.ʊʘʚʘʨʪʢʠʣʘʜʟʝ,ʅ.ɸ.ɹʝʛʘʣʠʰʚʠʣʠ 

ʆʎɽʅʂɸ ɺɽʂʆɺʓʍ ʀɿʄɽʅɽʅʀʁ ʄʀʂʈʆʂʃʀʄɸʊɸ ʀ ʉʊʆʂɸ 

ɼʃʗ ʅɽʂʆʊʆʈʓʍ ɺʆɼʆʉɹʆʈʆɺ ʈɽʂ ɻʈʋɿʀʀ 

ʇʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʧʨʦʠʩʭʦʜʷʱʝʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʠʟʤʝʥʝʥʠʝ ʛʣʦʙʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʩʚʷʟʘʥʦ ʩ ʥʘʨʫʰʝʥʠʝʤ ʨʘʚʥʦʚʝʩʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʚ ʩʠʩʪʝʤʝ çʘʪʤʦʩʬʝʨʘ ï ʧʦʜʩʪʠʣʘʶʱʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ï ʛʠʜʨʦʩʬʝʨʘè. ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ ʤʦʛʫʪ ʙʳʪʴ ʚʦʟʨʘʩʪʘʥʠʝ ʩʦ-

ʜʝʨʞʘʥʠʷ ʚ ʘʪʤʦʩʬʝʨʝ çʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚè, ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʵ-

ʨʦʟʦʣʝʡ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʳʟʳʚʘʶʱʘʷ ʠʟʤʝ-

ʥʝʥʠʝ ʘʣʴʙʝʜʦ ʠ ʜʨ. ʅʘ ʬʦʥʝ ʦʪʤʝʯʝʥʥʦʛʦ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʠʟʤʝʥʝʥʠʝ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʦʜʥʦʨʦʜʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʦ  ʚʠʜʠʤʦʤʫ, 

ʤʝʩʪʥʳʝ ʬʠʟʠʢʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʭʘʨʘʢʪʝʨ ʤʝʟʦ  ʠ ʤʠʢʨʦ-

ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ ʛʦʨʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ ʷʚʠʣʠʩʴ ʧʨʠʯʠʥʦʡ ʫʤʝʨʝʥʥʦʛʦ ʧʦʭʦʣʦʜʘʥʠʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ɻʨʫʟʠʠ ʠ   ʧʦʪʝʧʣʝʥʠʷ ʚ ɺʦʩʪʦʯʥʦʡ ɻʨʫʟʠʠ ʚ ʪʝʯʝʥʠʝ 

ʧʦʩʣʝʜʥʝʛʦ ʩʪʦʣʝʪʠʷ [1]. ʇʨʠ ʵʪʦʤ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʘʪʤʦʩʬʝʨʳ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ɻʨʫʟʠʠ ʤʝʩʪʘʤʠ ʠʣʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʠʣʠ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ [2]. 

ʎʠʢʣ ʚʣʘʛʦʦʙʦʨʦʪʘ ʚ ʩʠʩʪʝʤʝ çʘʪʤʦʩʬʝʨʘ ï ʧʦʜʩʪʠʣʘʶʱʘʷ ʧʦʚʝʨʭʥʦʩʪʴè 

ʚʢʣʶʯʘʝʪ ʧʨʝʚʨʘʱʝʥʠʝ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʧʦ ʩʭʝʤʝ: ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ï 

ʦʙʣʘʯʥʦʩʪʴ ï ʦʩʘʜʢʠ ï ʠʩʧʘʨʝʥʠʝ ï ʩʪʦʢ. ʊʘʢ ʢʘʢ ʦʙʣʘʯʥʦʩʪʴ, ʦʩʘʜʢʠ ʠ ʠʩ-

ʧʘʨʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʷʪ ʦʪ ʨʝʞʠʤʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʚ ʘʪ-

ʤʦʩʬʝʨʝ, ʪʦ ʠʭ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʦʢʘʟʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʠ ʥʘ ʚʣʘʛʦ-

ʦʙʦʨʦʪ. ʇʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʥʘ ʚʦʜʥʳʡ ʙʘʣʘʥʩ ʠ ʬʦʨ-

ʤʠʨʦʚʘʥʠʝ ʩʪʦʢʘ ʨʝʢ ʚ ɻʨʫʟʠʠ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʚʳʧʦʣʥʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʚʝʢʦʚʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʦʣʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʥʘ ʧʨʦʮʝʩʩ ʚʣʘ-

ʛʦʦʙʦʨʦʪʘ ʚ ʜʚʫʭ ʪʠʧʠʯʥʳʭ ʚʦʜʦʩʙʦʨʥʳʭ ʙʘʩʩʝʡʥʘʭ ɻʨʫʟʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʟʦʥʘʭ ʧʦʭʦʣʦʜʘʥʠʷ (ʨ.ʉʫʧʩʘ, ɿʘʧʘʜʥʘʷ ɻʨʫʟʠʷ) ʠ 

ʧʦʪʝʧʣʝʥʠʷ (ʨ.ʍʨʘʤʠ, ɺʦʩʪʦʯʥʘʷ ɻʨʫʟʠʷ). 

ɼʣʷ ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʣʘʛʦʦʙʦʨʦʪʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʬʘʢʪʠʯʝʩʢʠʝ ʨʷʜʳ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʩʪʘʥʮʠʷʭ  ʠ 

ʧʦʩʪʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʫʢʘʟʘʥʥʳʭ ʚʦʜʦʩʙʦʨʦʚ. ʆʙʱʝʝ ʯʠʩʣʦ 

ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʩʦʩʪʘʚʠʣʦ ʧʦʨʷʜʢʘ 10 ʚ ʢʘʞʜʦʤ ʠʟ ʙʘʩʩʝʡʥʦʚ. ʆʜʥʘʢʦ, 

ʦʮʝʥʢʘ ʠʟʤʝʥʝʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʜʘʥʥʳʤ ʥʘʠʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʭ 

ʨʷʜʦʚ ʥʘʙʣʶʜʝʥʠʡ ʤʝʪʝʦʩʪʘʥʮʠʡ ɸʥʘʩʝʫʣʠ, ɸʮʘʥʘ, ɹʘʭʤʘʨʦ, ɼʘʙʣʘʎʠʭʝ ʠ 

ʐʨʦʤʘ ï ʚ ʙʘʩʩʝʡʥʝ ʨ.ʉʫʧʩʘ ʠ ʧʫʥʢʪʦʚ ɹʦʣʥʠʩʠ, ɼʤʘʥʠʩʠ, ʊʝʪʨʠʎʢʘʨʦ, 
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ʄʘʨʥʝʫʣʠ ʠ ʎʘʣʢʘ ï ʚ ʙʘʩʩʝʡʥʝ ʨ.ʍʨʘʤʠ. ɺʝʣʠʯʠʥʳ ʠʟʤʝʥʝʥʠʷ 

ʤʝʪʝʦʵʣʝʤʝʥʪʦʚ ʫʩʪʘʥʦʚʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʠʭ 

ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʨʘʩʯʝʪʝ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, 

ʫʧʨʫʛʦʩʪʠ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ ʜʘʥʥʳʝ ʟʘ 90 ʣʝʪ (19061995), ʘ ʜʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʯʚʳ ï 56ʣʝʪʥʠʝ ʵʤʧʠʨʠʯʝʩʢʠʝ ʨʷʜʳ (19361991). ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʩʨʝʜʥʝʝ 

ʝʞʝʛʦʜʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʙʘʩʩʝʡʥʝ ʨ.ʉʫʧʩʘ ʩʦʩʪʘʚʠʣʦ ï 

0,0022
0
ʉ/ʛʦʜ, ʘ ʫʤʝʥʴʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʯʚʳ ï 0,033

0
ʉ/ʛʦʜ. ɺ ʙʘʩʩʝʡʥʝ 

ʨ.ʍʨʘʤʠ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʧʨʦʠʩʭʦʜʠʪ ʩ ʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʴʶ ï 

ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʫʚʝʣʠʯʝʥʠʝ ʟʜʝʩʴ ʨʘʚʥʦ 0,0058
0
ʉ/ʛʦʜ, ʘ ʩʨʝʜʥʠʡ ʧʨʠʨʦʩʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʩʦʩʪʘʚʠʣ ʚʝʣʠʯʠʥʫ 0,0034
0
ʉ/ʛʦʜ. ʀʟʤʝʥʝʥʠʝ 

ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʘʪʤʦʩʬʝʨʳ ʚ ʦʙʦʠʭ ʙʘʩʩʝʡʥʘʭ ʧʨʠʤʝʨʥʦ ʦʜʥʦ ʠ ʪʦʞʝ ï 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʫʧʨʫʛʦʩʪʠ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʚ ʩʨʝʜʥʝʤ 

ʥʘ 0,00320,0034 ʤʙ/ʛʦʜ, ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ï ʥʘ 0,010,02%/ʛʦʜ. 

ʂʘʢ ʵʪʦ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʧʨʠ ʦʮʝʥʢʝ ʠʟʤʝʥʝʥʠʡ ʦʩʥʦʚʥʳʭ ʤʝ-

ʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʨʝʛʠʦʥʘʣʴʥʳʡ ʢʣʠʤʘʪʠʯʝʩʢʠʡ 

ʨʝʞʠʤ ʠ ʝʛʦ ʠʟʤʝʥʝʥʠʝ, ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 90 ʠ 56 ʣʝʪʥʠʝ ʧʝʨʠʦʜʳ. 

ʇʦʵʪʦʤʫ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʪʴ, ʢʘʢ ʩʦʛʣʘʩʫʶʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʢʦʨʦʪʢʠʝ ʧʝʨʠʦʜʳ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʩ ʜʦʣʛʦʧʝʨʠʦʜʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. ʉ 

ʵʪʦʡ ʮʝʣʴʶ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ ʘʥʦʤʘʣʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟ-

ʜʫʭʘ ʜʣʷ ʜʚʫʭ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ï ɸʥʘʩʝʫʣʠ ʠ ɼʤʘʥʠʩʠ ʧʦ ʪʨʝʤ ʧʝʨʠʦʜʘʤ: 

19061995, 19361991 ʠ 19541991 ʛʛ. ʆʮʝʥʢʘ ʘʥʦʤʘʣʠʡ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʧʦ ʚʩʝʤ ʧʝʨʠʦʜʘʤ ʚ ʦʙʝʠʭ ʧʫʥʢʪʘʭ ʥʘʙʣʶʜʝʥʠʡ 

ʧʨʦʠʩʭʦʜʠʪ ʠʜʝʥʪʠʯʥʦ. ʆʜʥʘʢʦ, ʚ ʧʦʩʣʝʜʥʠʡ ʧʝʨʠʦʜ ʚʝʣʠʯʠʥʘ ʠʟʤʝʥʝʥʠʷ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ: ʚ ʙʘʩʩʝʡʥʝ ʨ.ʉʫʧʩʘ ï ʚ ʩʪʦʨʦʥʫ ʧʦʭʦʣʦʜʘʥʠʷ, ʚ ʙʘʩʩʝʡʥʝ 

ʨ.ʍʨʘʤʠ ï ʚ ʩʪʦʨʦʥʫ ʧʦʪʝʧʣʝʥʠʷ. 

ɺʝʩʴʤʘ ʩʚʦʝʦʙʨʘʟʥʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʝʪʝʦ-

ʵʣʝʤʝʥʪʦʚ ʧʦ ʦʪʜʝʣʴʥʳʤ ʤʝʩʷʮʘʤ. ʅʘ ʨʠʩ.1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʠʩʪʦʛʨʘʤʤʳ ʵʪʠʭ 

ʠʟʤʝʥʝʥʠʡ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʭ ʨʠʩ.1(ʘ), ʧʨʦʮʝʩʩ ʧʦʭʦʣʦʜʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʙʘʩʩʝʡʥʘ ʨ.ʉʫʧʩʘ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʝʥ ʚ ʥʦʷʙʨʝ ʠ ʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʝʣʠʯʠʥʦʡ 

ï0,013
0
ʉ/ʛʦʜ. ɺ ʙʘʩʩʝʡʥʝ ʨ.ʍʨʘʤʠ ʧʦʪʝʧʣʝʥʠʝ ʦʪʤʝʯʘʝʪʩʷ ʚʦ ʚʩʝ ʤʝʩʷʮʳ, ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʷʥʚʘʨʝ, ʘʧʨʝʣʝ ʠ ʤʘʝ, ʢʦʛʜʘ ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʧʨʝʚʳʰʘʝʪ ʚʝʣʠʯʠʥʫ 0,01
0
ʉ/ʛʦʜ. ʆʩʦʙʦ ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ ʬʘʢʪ ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʚ ʘʧʨʝʣʝ, ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ. ɺ ʵʪʦʪ ʤʝʩʷʮ ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʠ ʚ ɿʘʧʘʜʥʦʡ ɻʨʫʟʠʠ, ʠ ʚ ɺʦʩʪʦʯʥʦʡ ɻʨʫʟʠʠ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ. 

ʂʘʨʪʠʥʘ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʨ-

ʜʠʥʘʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 

(ʩʤ.ʨʠʩ 1(ʙ)). ɺ ʙʘʩʩʝʡʥʝ ʨ.ʉʫʧʩʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ ʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ 

ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ, ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʝ ʧʦʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦ-

ʩʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʜʦ ï0,06
0
ʉ/ʛʦʜ (ʷʥʚʘʨʴ, ʤʘʡ ʠ ʜʝʢʘʙʨʴ). ɺ ʙʘʩʩʝʡʥʝ 

ʨ.ʍʨʘʤʠ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʧʦʭʦʣʦʜʘʥʠʝ ʧʦʯʚʳ, ʢʨʦʤʝ ʤʘʨʪʘ, ʘʧʨʝʣʷ, ʠʶʣʷ ʠ 
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ʩʝʥʪʷʙʨʷ. ʆʜʥʘʢʦ, ʚ ʦʪʤʝʯʝʥʥʳʝ ʤʝʩʷʮʳ ʙʦʣʴʰʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ, 

ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʘʧʨʝʣʝ (0,063
0
ʉ/ʛʦʜ) ʠ ʚ ʩʝʥʪʷʙʨʝ (0,071

0
ʉ/ʛʦʜ), ʦʧʨʝʜʝʣʷʶʪ 

ʦʙʱʫʶ ʩʨʝʜʥʝʛʦʜʦʚʫʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʪʝʥʜʝʥʮʠʶ ʚ  ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʧʦʣʝ 

ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

 

 
 

ʉʦʛʣʘʩʥʦ ʨʠʩ.1(ʚ) ʠ (ʛ), ʥʘ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʟʤʝʥʝʥʠʷ ʫʧʨʫʛʦʩʪʠ 

ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʘʥʦʤʘʣʠʠ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ 

ʚʝʣʠʯʠʥ ʧʦʣʦʞʠʪʝʣʴʥʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ, ʢʨʦʤʝ ʤʘʷ. ɺ ʵʪʦʪ ʤʝʩʷʮ 

ʦʪʤʝʯʝʥʦ ʫʤʝʥʴʰʝʥʠʝ ʫʧʨʫʛʦʩʪʠ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʚ ʦʙʦʠʭ ʙʘʩʩʝʡʥʘʭ. ʇʦʣʦ-
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ʞʠʪʝʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ ʧʦʣʷ ʚʣʘʞʥʦʩʪʠ ʦʩʦʙʦ ʚʳʨʘʞʝʥʘ ʚ ʠʶʣʝʘʚʛʫʩʪʝ ʠ ʚ 

ʙʘʩʩʝʡʥʝ ʨ.ʍʨʘʤʠ ʩʦʩʪʘʚʣʷʝʪ ʚʝʣʠʯʠʥʫ ʜʦ 0,01 ʤʙ/ʛʦʜ ʠ 0,06 %/ʛʦʜ. 

ʀʟʫʯʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʠʟʤʝʨʷʝʤʳʭ ʚʝʣʠʯʠʥ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʣʘʛʦʦʙʦʨʦʪʘ ï 

ʦʩʘʜʢʦʚ ʠ ʩʪʦʢʘ, ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ: ʘ) ʚ ʙʘʩʩʝʡʥʝ ʨ.ʉʫʧʩʘ ʧʦ ʜʘʥʥʳʤ 4ʭ 

ʤʝʪʝʦʧʫʥʢʪʦʚ  ɹʘʭʤʘʨʦ, ʏʦʭʘʪʘʫʨʠ, ʍʠʜʠʩʪʘʚʠ, ɸʥʘʩʝʫʣʠ ʠ 4ʭ 

ʛʠʜʨʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʩʪʦʚ  ɹʘʭʤʘʨʦ, ʏʦʭʘʪʘʫʨʠ, ʍʠʜʠʩʪʘʚʠ, ʂʚʝʜʘɹʘʭʚʠ; ʙ) ʚ 

ʙʘʩʩʝʡʥʝ ʨ.ʍʨʘʤʠ ï ʪʘʢʞʝ ʧʦ ʜʘʥʥʳʤ 4ʭ ʤʝʪʝʦʧʫʥʢʪʦʚ  ɹʦʣʥʠʩʠ, ɼʤʘʥʠʩʠ, 

ʎʘʣʢʘ, ʉʘʤʮʚʝʨʠʩʠ ʧʦ ʧʦʢʘʟʘʥʠʷʤ 4ʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʪʦʚ  ʉʘʤʮʚʝʨʠʩʠ, 

ɼʘʛʝʪʩʘʯʠʥ, ɽʜʠʢʠʣʠʩʘ ʠ ɹʝʡʫʢʯʘʡ. ɺʨʝʤʝʥʥʳʝ ʨʷʜʳ ʦʩʘʜʢʦʚ ʠ ʩʪʦʢʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ 46ʣʝʪʥʝʤʫ ʧʝʨʠʦʜʫ 19411987 ʛʛ. ʆʪʩʫʪʩʪʚʫʶʱʠʝ ʵʣʝʤʝʥʪʳ 

ʵʪʠʭ ʨʷʜʦʚ ʙʳʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʳ ʧʦ ʢʦʨʨʝʣʷʮʠʦʥʥʳʤ ʧʦʣʷʤ ʦʩʘʜʢʦʚ ʠ ʩʪʦʢʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʨʘʟʣʦʞʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʬʫʥʢʮʠʠ ʚ ʤʥʦʛʦʤʝʨʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʨʪʦʛʦʥʘʣʴʥʳʤ ʚʝʢʪʦʨʘʤ [1, 3, 4]. 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʛʦʜʦʚʳʤʠ ʥʦʨʤʘʤʠ ʦʩʘʜʢʦʚ ʜʣʷ ʩʪʘʥʮʠʡ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʙʘʩʩʝʡʥʝ ʨ.ʉʫʧʩʘ, ʦʢʘʟʘʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,550,86, ʘ ʜʣʷ 

ʧʫʥʢʪʦʚ ʚ ʙʘʩʩʝʡʥʝ ʨ.ʍʨʘʤʠ ʚ ʠʥʪʝʨʚʘʣʝ 0,610,85. ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 

ʤʝʞʜʫ ʩʨʝʜʥʝʛʦʜʦʚʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʩʪʦʢʘ ʨʝʢ ʙʘʩʩʝʡʥʘ ʨ.ʉʫʧʩʘ ʢʦʣʝʙʣʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 0,310,53, ʜʣʷ ʨʝʢ ʙʘʩʩʝʡʥʘ ʨ.ʍʨʘʤʠ ï 0,300,72. ʊʦʯʥʦʩʪʴ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʟʥʘʯʝʥʠʡ ʚ ʨʷʜʘʭ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 

7080%, ʚ ʨʷʜʘʭ ʩʪʦʢʘ ï 6070%. 

ʀʟʤʝʥʝʥʠʷ ʦʩʘʜʢʦʚ ʠ ʩʪʦʢʘ ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʧʝʨʠʦʜ 19411987 ʛʛ, ʪʘʢʞʝ, 

ʢʘʢ ʜʣʷ ʚʝʣʠʯʠʥ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ, ʙʳʣʠ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʳ 

ʣʠʥʝʡʥʳʤ ʟʘʢʦʥʦʤ, ʵʤʧʠʨʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʣʠʩʴ 

ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. ʅʘ ʨʠʩ.2 ʠ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʤʥʦʛʦʣʝʪʥʠʝ ʢʦʣʝʙʘʥʠʷ ʦʩʘʜʢʦʚ ʠ ʩʪʦʢʘ, ʣʠʥʝʡʥʳʝ ʪʨʝʥʜʳ ʠʭ ʠʟʤʝʥʝʥʠʷ. ɺ 

ʙʘʩʩʝʡʥʝ ʨ.ʉʫʧʩʘ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦ ʫʤʝʥʴʰʘʶʪʩʷ ʧʦ 

ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʧʨʝʜʝʣʘʭ 410 ʤʤ/ʛʦʜ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʦʪ ʛʦʜʦʚʦʡ ʩʫʤʤʳ 

0,20,6%  ʚ ʛʦʜ. ɿʘ 47 ʣʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʦʩʘʜʢʦʚ ʚ ʙʘʩʩʝʡʥʝ 

ʥʘʙʣʶʜʘʣʦʩʴ ʥʘ ʩʪʘʥʮʠʠ ʍʠʜʠʩʪʘʚʠ ï 450 ʤʤ, ʘ ʤʠʥʠʤʘʣʴʥʦʝ ʚ ɸʥʘʩʝʫʣʠ ï 

170 ʤʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʭʦʣʦʜʘʥʠʝ ʚ ʙʘʩʩʝʡʥʝ ʨ.ʉʫʧʩʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʟʘʤʝʪʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʦʩʘʜʢʦʚ ʥʘ ʚʦʜʦʩʙʦʨʝ. 

ʀʟʤʝʥʝʥʠʝ ʦʩʘʜʢʦʚ ʚ ʙʘʩʩʝʡʥʝ ʨ.ʍʨʘʤʠ ʥʦʩʠʪ ʥʝʦʜʥʦʨʦʜʥʳʡ ʭʘʨʘʢʪʝʨ ʠ 

ʧʨʦʠʩʭʦʜʠʪ ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʦ, ʯʝʤ ʚ ʙʘʩʩʝʡʥʝ ʨ.ʉʫʧʩʘ. ɺ ʥʠʞʥʝʡ ʠ ʩʨʝʜʥʝʡ 

ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ ʦʪʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʦʩʘʜʢʦʚ ʚ ʧʨʝʜʝʣʘʭ 0,52,3 ʤʤ/ʛʦʜ 

(ʧʦʨʷʜʢʘ 0,10,4% ʦʪ ʛʦʜʦʚʦʡ ʩʫʤʤʳ ʚ ʛʦʜ). ɺ ʚʝʨʭʦʚʴʷʭ ʙʘʩʩʝʡʥʘ ʪʝʥʜʝʥʮʠʷ 

ʤʝʥʷʝʪ ʟʥʘʢ ʠ ʟʜʝʩʴ ʫʚʝʣʠʯʝʥʠʝ ʦʩʘʜʢʦʚ ʟʘ 47 ʣʝʪ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ, ʯʝʤ 70 ʤʤ 

(0,2%/ʛʦʜ). ʇʨʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤ ʫʩʨʝʜʥʝʥʠʠ ʠʟʤʝʥʝʥʠʝ ʦʩʘʜʢʦʚ ʥʘ 

ʚʦʜʦʩʙʦʨʝ ʷʚʣʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ (0,68ʤʤ/ʛʦʜ ʠʣʠ ï0,1%/ʛʦʜ). 

ɺ ʙʘʩʩʝʡʥʝ ʨ.ʉʫʧʩʘ ʥʝʠʟʤʝʥʥʳʡ ʩʪʦʢ ʚ ʚʝʨʭʥʝʡ (ɹʘʭʤʘʨʦ) ʠ ʚ ʩʨʝʜʥʝʡ 

(ʂʚʝʜʘɹʘʭʚʠ) ʝʝ ʯʘʩʪʠ, ʪʘʢʞʝ, ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

(ʏʦʭʘʪʘʫʨʠ, ï0,001 ʤ
3
/ʩ ʚ ʛʦʜ ʠʣʠ ï0,1% ʦʪ ʥʦʨʤʳ ʚ ʛʦʜ) ʘʙʩʦʣʶʪʥʦ ʥʝ 

ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʘʥʥʳʤʠ ʛʠʜʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʪʚʦʨʘ ʚ ʍʠʜʠʩʪʘʚʠ, ʛʜʝ ʦʪʤʝʯʝʥʦ 
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ʜʦʚʦʣʴʥʦ ʟʘʤʝʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʪʦʢʘ ʜʦ 0,2 ʤ
3
/ʩ ʚ ʛʦʜ ʠʣʠ ʧʦʨʷʜʢʘ 1% ʦʪ 

ʥʦʨʤʳ ʚ ʛʦʜ. ʊʝʤ ʙʦʣʝʝ ʵʪʦʪ ʬʘʢʪ ʷʚʣʷʝʪʩʷ ʫʜʠʚʠʪʝʣʴʥʳʤ, ʪʘʢ ʢʘʢ ʧʫʥʢʪʳ 

ʏʦʭʘʪʘʫʨʠ, ʍʠʜʠʩʪʘʚʠ ʠ ʂʚʝʜʘɹʘʭʚʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʨʘʚʥʠʥʦʡ ʤʝʩʪʥʦʩʪʠ, 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʳ ʜʨʫʛ ʦʪ  ʜʨʫʛʘ. ɽʩʣʠ ʜʘʞʝ ʠʩʢʣʶʯʠʪʴ ʠʟ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʝ ʩʪʚʦʨʘ ʍʠʜʠʩʪʘʚʠ, ʪʦ ʥʝʠʟʤʝʥʥʳʡ ʩʪʦʢ ʚ ʙʘʩʩʝʡʥʝ ʨ.ʉʫʧʩʘ, 

ʚʩʝ ʨʘʚʥʦ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ 

ʦʩʘʜʢʦʚ ʥʘ ʚʦʜʦʩʙʦʨʝ. 
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ɺ ʙʘʩʩʝʡʥʝ ʨ.ʍʨʘʤʠ ʩʪʦʢ ʪʘʢʞʝ ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ, ʝʛʦ ʥʝʢʦʪʦʨʦʝ 

ʫʤʝʥʴʰʝʥʠʝ ʦʪʤʝʯʝʥʦ ʪʦʣʴʢʦ ʧʦ ʜʘʥʥʳʤ ʧʦʩʪʘ ɼʘʛʝʪʩʘʯʠʥ ʠ ʩʦʩʪʘʚʣʷʝʪ 

ʧʦʨʷʜʢʘ ï0,1 ʤ
3
/ʩ ʚ ʛʦʜ ʠʣʠ ï0,6% ʦʪ ʥʦʨʤʳ ʚ ʛʦʜ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʩʪʦʷʥʥʳʡ 

ʩʪʦʢ ʚ ʙʘʩʩʝʡʥʝ ʚ ʦʩʥʦʚʥʦʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʠʟʤʝʥʥʦʡ ʩʫʤʤʝ ʦʩʘʜʢʦʚ, 

ʚʳʧʘʜʘʶʱʠʭ ʥʘ ʚʦʜʦʩʙʦʨʝ. 

ɹʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʦʧʨʝʜʝʣʠʪʴ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʦʩʘʜʢʘʤʠ ʠ 

ʩʪʦʢʦʤ ʚ ʢʘʞʜʦʤ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʙʘʩʩʝʡʥʦʚ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 

ʧʫʥʢʪʳ ʏʦʭʘʪʘʫʨʠ (ʨ.ʉʫʧʩʘ) ʠ ʉʘʤʮʝʚʨʠʩʠ (ʨ.ʍʨʘʤʠ), ʜʣʷ ʢʦʪʦʨʳʭ ʠʤʝʣʠʩʴ 

ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʝ ʜʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʦʩʘʜʢʘʤ ʠ ʩʪʦʢʫ ʟʘ ʧʝʨʠʦʜ 194187 

ʛʛ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʙʳʣ ʚʳʧʦʣʥʝʥ ʜʣʷ ʦʩʨʝʜʥʝʥʥʳʭ ʟʥʘʯʝʥʠʡ  

ʵʣʝʤʝʥʪʦʚ ʚ 4ʭ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʘʭ 194152, 195364, 196576 ʠ 197787 ʛʛ. ɺʦ 

ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʦʪʤʝʯʝʥʦ ʥʘʨʫʰʝʥʠʝ ʩʠʥʭʨʦʥʥʦʩʪʠ ʜʣʷ ʙʘʩʩʝʡʥʘ ʨ. ʉʫʧʩʘ. 

ɺʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ ʩʦʩʪʘʚʠʣʠ: ʧ. ʏʦʭʘʪʘʫʨʠ  r=0.1; ʜʣʷ ʧ. 

ʉʘʤʮʝʚʨʠʩʠ  r = 0.60.7. 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʦʩʘʜʢʘʤʠ ʠ ʩʪʦʢʦʤ 

ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʤʥʦʞʝʩʪʚʘ ʧʘʨ ʤʝʩʷʯʥʳʭ ʩʫʤʤ ʦʩʘʜʢʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʟʥʘʯʝʥʠʡ ʩʪʦʢʘ. ʆʙʱʝʝ ʯʠʩʣʦ ʧʘʨ ʜʣʷ ʢʘʞʜʦʛʦ ʧʫʥʢʪʘ 

ʥʘʙʣʶʜʝʥʠʡ ʩʦʩʪʘʚʠʣʦ 564, ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ ʦʙʨʘʟʦʚʘʥʳ 12 ʧʦʜʤʥʦʞʝʩʪʚ ʧʦ 

ʧʨʠʟʥʘʢʫ ʫʚʝʣʠʯʝʥʠʷ ʤʝʩʷʯʥʳʭ ʩʫʤʤ ʦʩʘʜʢʦʚ. ʅʘ ʨʠʩ.4 ʜʘʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʩʯʝʪʦʚ ʚ ʚʠʜʝ ʛʨʘʬʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʤʝʩʷʯʥʳʭ 

ʦʩʘʜʢʦʚ ʠ  ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʨʝʜʥʝʤʝʩʷʯʥʦʛʦ ʩʪʦʢʘ. ʕʪʠ ʟʘʚʠʩʠʤʦʩʪʠ 

ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʚʳʨʘʞʝʥʠʷʤʠ ʪʠʧʘ 

R = A + BP + CP
2
, 

ʛʜʝ P ʠ R, ʢʘʢ ʠ ʧʨʝʞʜʝ, ʦʩʘʜʢʠ (ʤʤ) ʠ ʩʪʦʢ (ʤ
3
/ʩ), ʘ ɸ, ɺ ʠ ʉ ï ʵʤʧʠʨʠʯʝʩʢʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ, ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʤʝʪʦʜʦʤ 

ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. ɼʣʷ ʫʢʘʟʘʥʥʳʭ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʨʘʚʥʳ: 
 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʇʫʥʢʪʳ ʥʘʙʣʶʜʝʥʠʡ ɸ ɺ ʉ 

ʧ. ʏʦʭʘʪʘʫʨʠ 15.57 0.0406 0.00012 

ʧ. ʉʘʤʮʝʚʨʠʩʠ 0.30 0.0190 0.00011 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʵʤʧʠʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʚʝʩʴʤʘ ʟʘʪʨʫʜʥʝʥʦ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʚʝʢʦʚʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʠʢʨʦʢʣʠʤʘʪʘ ʠ ʩʪʦʢʘ ʥʘ ʚʦʜʦʩʙʦʨʝ. ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ ʤʦʛʫʪ 

ʷʚʣʷʪʩʷ ʦʰʠʙʢʠ ʠ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ, ʤʘʣʘʷ ʚʝʣʠʯʠʥʘ ʚʝʢʦʚʳʭ 

ʠʟʤʝʥʝʥʠʡ ʤʠʢʨʦʢʣʠʤʘʪʘʪ ʠ ʩʪʦʢʘ, ʢʦʪʦʨʘʷ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʤʝʥʴʰʝ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʵʣʝʤʝʥʪʘ. ʇʦʵʪʦʤʫ, ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʮʝʥʝʥʳ ʥʘ ʟʘʜʘʥʥʦʤ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʞʝ 

ʟʘʜʘʯʠ ʦʙ ʫʩʪʘʥʦʚʣʝʥʠʠ ʩʚʷʟʠ ʤʝʞʜʫ ʚʝʢʦʚʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʵʣʝʤʝʥʪʦʚ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʚʣʝʯʝʥʘ, ʥʘʧʨʠʤʝʨ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʪʦʢʘ ʥʘ ʚʦʜʦʩʙʦʨʝ. 
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uak 551.482.215:551.500 

saqarTvelos  zogirT  mdinareTa  wyalSemkrebze  mikroklimatis  
da Camonadenis saukuneobrivi  cvlilebebis  Sefaseba /n.n.be-
galiSvili , k. TavarTqilaZe , n.a.begaliSvili  /.hmis SromaTa  
krebuli ._2001. _t .106._ gv.48-57. _ rus .; rez . qarT ., ingl ., rus . 

ori  tipiuri  wyalSemkrebisaTvis , romlebic  ganlagebuli  
ari an acivebis  (md. sufsa , dasavleT  saqarTvelo ) da daTbobis  
(md. xrami , aRmosavleT  saqarTvelo ) regionebSi , Sesrulebulia  
haeris  da niadagis  temperaturebis , wylis  orTqlis  
dreka dobis  da far dobiTi  tenianobis , naleqebisa  da 
Camonadenis saukuneobrivi  cvli lebebis  raodenobrivi  Sefaseba . 
meteoparametrebis  da Camonadenis  cvlile baTa sidideebi  
gansazRvrulia  wrfivi  trendebis  agebiT , ro mlebic  
warmoadgenen 19061995 ww periodis  empirul i  rigebis  saSua-
loTvi uri  maxasiaTebelTa  mravalwliuri  ryevadobis  
aproqsimacias . aRmoCenilia , rom  md. sufsas  auzSi  haeris  da  
nia dagis  tempera turebis  daweva mimdinareobs  mudmivi 
atmoaferos  ten Semcvelobisa  da nale qTa  Semcirebis  fonze  
da mas Tan ar  sde vs Camonadenis si didis  cvlileba . md.xramis  
auzSi  haeris  da niadagis  temperaturis  mateba aRiniSneba  
atmosferos  tenSemcvelobis , naleqebisa  da Camonadenis  
ucvleli  sidideebisaTvis . il .4,cxr 1.,lit .das .4.  
 

UDC 551.482.215:551.500 

Assessment of secular variation of climate and runoff for some river watersheds in 

Georgia./ Begalishvili N.N., Tavartkiladze K.A., Begalishvili N.A./. 

Transactions of the Institute of Hydrometeorology. 2001.V.106.p.48-57. 

Russ.:Summ.Georg., Eng., Russ. 

Quantitative assessment is performed of secular variations of air and soil tem-

peratures, water vapor density and relative humidity, precipitation and river runoff 



hidrologia ï HYDROLOGY - ȩȮȪȶȴȱȴȩȮɅ 

========================================================= 

57 

 

for two typical watersheds, located in the regions of cooling (R.Supsa, Western 

Georgia) and warming (R.Khrami, Eastern Georgia). Values of variation of mete-

orological elements and runoff are defined by linear trends approximating 

multiyear fluctuation of empyrical seriesô characteristics  for the period of 

19061995. It has been revealed that in the basin of R.Supsa the secular decrease of 

air and soil temperature is going on the background of permanent moisture content 

of the atmosphere and some reduction of precipitation, and is not accompanied by 

the change in river runoff. In the basin of R.Khrami the increase of air and soil 

temperature is detected at the constant values of atmospheric moisture content, 

precipitation and runoff.Fig.4,Tab.1,Ref.4. 

 

ʋɼʂ551.482.215:551.500 

ʆʮʝʥʢʘ ʚʝʢʦʚʳʭ ʠʟʤʝʥʝʥʠʡ ʤʠʢʨʦʢʣʠʤʘʪʘ ʠ ʩʪʦʢʘ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʚʦʜʦʩʙʦʨʦʚ 

ʨʝʢ ɻʨʫʟʠʠ./ ɹʝʛʘʣʠʰʚʠʣʠ ʅ.ʅ., ʊʘʚʘʨʪʢʠʣʘʜʟʝ ʂ.ɸ., ɹʝʛʘʣʠʰʚʠʣʠ ʅ.ɸ. 

/.ʉʙ. ʊʨʫʜʦʚ ʀʥʩʪʠʪʫʪʘ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ɸʅ ɻʨʫʟʠʠ. ï 2001. ï ʪ.106. ï 

ʩ.48-57. ïʈʫʩʩʢ.; ʨʝʟ. ɻʨʫʟ.,ɸʥʛ.,ʈʫʩʩʢ. 

   ɺʳʧʦʣʥʝʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʚʝʢʦʚʳʭ ʠʟʤʝʥʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨ 

ʚʦʟʜʫʭʘ ʠ ʧʦʯʚʳ, ʫʧʨʫʛʦʩʪʠ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ, 

ʦʩʘʜʢʦʚ ʠ ʩʪʦʢʘ ʜʣʷ ʜʚʫʭ ʪʠʧʠʯʥʳʭ ʚʦʜʦʩʙʦʨʦʚ ʨʝʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʨʝʛʠʦʥʘʭ ʧʦʭʦʣʦʜʘʥʠʷ (ʨ.ʉʫʧʩʘ, ɿʘʧʘʜʥʘʷ ɻʨʫʟʠʷ) ʠ ʧʦʪʝʧʣʝʥʠʷ (ʨ.ʍʨʘʤʠ, 

ɺʦʩʪʦʯʥʘʷ ɻʨʫʟʠʷ). ɺʝʣʠʯʠʥʳ ʠʟʤʝʥʝʥʠʡ ʤʝʪʝʦʧʘʨʘʤʝʪʨʦʚ ʠ ʩʪʦʢʘ 

ʦʧʨʝʜʝʣʝʥʳ ʧʦʩʪʨʦʝʥʠʝʤ ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ, ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ 

ʤʥʦʛʦʣʝʪʥʠʝ ʢʦʣʝʙʘʥʠʷ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʤʧʠʨʠʯʝʩʢʠʭ ʨʷʜʦʚ 

ʟʘ ʧʝʨʠʦʜ 19061995 ʛʛ. ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʚ ʙʘʩʩʝʡʥʝ ʨ.ʉʫʧʩʘ ʚʝʢʦʚʦʝ ʧʦʥʠ-

ʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʠ ʧʦʯʚʳ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʬʦʥʝ ʧʦʩʪʦʷʥʥʦʛʦ 

ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʘʪʤʦʩʬʝʨʳ ʠ ʥʝʢʦʪʦʨʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʦʩʘʜʢʦʚ ʠ ʥʝ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʚʝʣʠʯʠʥʳ ʩʪʦʢʘ. ɺ ʙʘʩʩʝʡʥʝ ʨ.ʍʨʘʤʠ 

ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʠ ʧʦʯʚʳ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠ ʥʝʠʟʤʝʥʥʳʭ 

ʚʝʣʠʯʠʥʘʭ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʘʪʤʦʩʬʝʨʳ, ʦʩʘʜʢʦʚ ʠ ʩʪʦʢʘ.ʈʠʩ.4,ʪʘʙ.1,ʣʠʪ.4. 
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ȸȶȹȪɁ ȮȳȷȸȮȸȹȸȦ ȩȮȪȶȴȲȫȸȫȴȶȴȱȴȩȮȮ ,ȸȴȲ ɷ 106,  2001 
======================================================================= 

uak 551 
r.go bejiSvili, n.cercvaZe  

saqarTveloSi Tovlisa da firnis xazebis mdebareoba da 

di namika  

     Tovlisa da firnis xazebis Seswavla geografiuli 
mecnierebis mravali dargis interess warmoadgens. maTi 
mdebareobiT naTeli warmodgena gveZleva nebismieri regionis 
gamoyenebis xasiaTze. am xazebis mdebareobis cvlileba gav -
lenas axdens mdinareTa myinvarul Camonadenze, 
nivalurglacialuri procesebis xasiaTze, xolo Tavis mxriv 
misi mdebareoba damokidebulia klimatis cvlilebebze. 
Tovlis xazi warmoadgens dedamiwis bunebrivi zoneb is 
sazRvars vertikalur da horizontalur ganfenilobaSi. aqedan 
gamomdinare, am sakiTxis gamokvlevas aqvs Teoriuli da 
praqtikuli mniSvneloba.  
       saqarTvelos Tanamedrove gamyinvarebisa da myinvare bis 
reJimis xasiaTis gansazRvraSi didi mniSvneloba aqvs T ovlisa 
da firnis xazebis simaRliT mdebareobas. litera turaSi 
Tovlisa da firnis xazebis gansazRvraSi gansxvave buli 
Sexedulebebi arsebobs ( ʉ.ɺ.ʂʘʣʝʩʥʠʢ, 1963, ʄ.ɺ.ʊʨʦʥʦʚ, 1972, 
ʇ.ɸ.ʐʫʤʩʢʠʡ, 1963, ɻ.ʂ.ʊʫʰʠʥʩʢʠʡ, 1968 da sxva). gaanaliza ra 
yvela mosazreba v.kotliakovma (1968, 1984) mogvca Tovlisa da 
firnis xazebis sruli gansazRvreba, ro melic Cvens SromaSia 
gamoyenebuli.  
    mravali wlis ganma vlobaSi Cvens mier savele pirobebSi 
Catarebulia dakvirvebebi Tovlisa da firnis xazebis mde -
bareobaze, rogorc calkeuli myinvarebisaTvis, aseve mdi -
nareTa auzebisaTvis. samwuxarod, miRebuli monacemebi ar 
gvaZlevs saSualebas movaxdinoT maTi ganzogadeba ufro 
vrcel teritoriaze, amitom kavkasionis qedisa da calkeul 
mdinareTa auzebisaTvis Tanamedrove firnis xazis mdebareoba 
Cvens mier ZiriTadad gansazRvrulia topografiuli rukebis, 
literaturuli wyaroebis da aerokosmosuri su raTebis 
mixedviT. firnis xazis mdebareoba ganvsazRvreT geferis 
meTodiT. am meTodis arCeva ganpirobebulia ori mizeziT: 
1.firnis xazis mdebareobaze miRebuli monacemebi TiTqmis ar 
gansxvavdeba sxva meTodiT miRebuli monaceme bisagan; 2.firnis 
xazis depresiis gamoTvlisas Cven  veyrdnobodiT  myinvaris 
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mier warmoqmnil   formebs, stadialur da mikrostadialur 
morenebs, am SemTxvevaSi aRniSnuli meTodi ufro xelsayrelia.  
    saqarTveloSi mdinareebisa da maTi Senakadebis 
auzebisaTvis firnis xazis mdebareoba adre gamoTvlili iyo 
a.reinhardis (1916,1917) mier erTve rsiani topografiuli rukebis 
mixedviT. ukanasknel wlebSi ki Cvens mier sxvadasxva periodis 
topografiuli rukebis gamoyenebiT gamoTvlilia firnis xazis 
mdebareoba 19461950 da 19601965 wlebisaTvis, xolo bolo 
periodisaTvis gansazRvrulia 19871989 wlebis aerokosmo suri 
masalebis safuZvelze (ix.cxr.1).  

cxrili 1  firnis xazis simaRle saqarTvelos mdinareTa 
auzebSi  

auzis dasaxeleba  firnis xazis simaRle (m)  
Bzifi  3070 
Kodori  3110 
Enguri  3360 
Rioni  3410 
Liaxvi  3510 
Aragvi  3540 
Tergi  3490 
Asa 3500 
ArRuni  3500 
piri qiTa alazani  3520 

 
    cxrilis analizi gviCvenebs, rom dasavleTidan 
aRmosavleTisaken firnis xazis simaRle izrdeba. firnis xazi 
yvelaze maRla (35003540 m) aRmosavleT saqarTvelos mdinareTa 
auzebSi mdebareobs.  
   firnis xazis simaRliTi mdebareoba calkeul mdi nareTa 
auzebis SigniT araerTgvarovania. centraluri kavkasionis 
zogierT mdinareTa auzSi (dolra, mulxura, enguris sa -
Taveebi) firnis xazi ufro maRla mdebareobs, vidre mis aR -
mosavleT ganlagebul mdinareTa auzebSi (md.rionis auzi). 
Cveni azriT amis mizezia am monakveTSi centraluri 
kavkasionis maRali hifsometruli mdebareoba da misi samxreT 
ferdobis didi daxriloba (ficrulas monakveTis samxreT 
ferdi ki cicaboa).  
   erTi mdinaris auzis faglebSi firnis xazis simaRle myin -
varze da TviT auzSi sxvadasxva simaRlezea. di di myinvare bis 
zedapirze firnis xazis simaRle yovelTvis dabalia, vidre 
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mdinaris auzSi. magaliTad, md.CveSuras auzSi firnis xazi 
mdebareobs 3390 m. simaRleze, maSin roca am auzis udides 
myinvar kirtiSoze misi simaRle 3150 metria. md. mulxuras 
auzSi firnis xazi saSualod 3440 metris simaR leze 
mdebareobs, xolo myinvar lexzirsa da tviberze ki 
Sesabamisad 3170 da 3250 metris simaRlezea.  
   firnis xazis mdebareobaze Zalze didi gavlena aqvs 
myinvaris auzis reliefis morfologiur da morfometriul 
Taviseburebebsa da m yinvaris morfologiur tips. didi zomis 
myinvarze firnis xazi ufro dabla mdebareobs, vidre mcire 
zomis myinvarze. dakiduli tipis myinvarze firnis xazs 
yvelaze maRali mdebareoba ukavia (xorxisa da acuntas qedebi).  
      cnobilia, rom myinvaris warmoqmnaSi sxv a faqtorebTan 
erTad didi mniSvneloba aqvs ferdobebis eqspozicias. 
saqarTvelos iseT qedebze, sadac myinvarebi warmodgenilia 
CrdiloeT da samxreT ferdobebze firnis xazi samxreT 
ferdobze yovelTvis maRla  mdebareobs, vidre CrdiloeT 
ferdobze. ase magaliTad, svan eTis qedis CrdiloeT fe dobze 
firnis xazi mdebareobs 3260 metr simaRleze, xolo samxreTze  
3380 m simaRleze. xorxis qedis samxreT ferdobze igi 3650 
metr simaRlezea, xolo CrdiloeTze ki  3580 metrze.  
     kodorisa da  samegrelos qedebze firnis xazi dabla 
mdebareobs  30503100 metris simaRleze, rac ganpirobebulia 
zamTarSi myari atmosferuli naleqebis siuxviTa da reliefis 
orografiuli pirobebiT.  
      ukanasknel 100 weliwadSi (18901990 ww) firnis xazis 
mdebareobam sakmao cvlilebebi ganicada (ix.cxr.2). cxrilSi 
ganxi lulia mxolod kavkasionis samxreT ferdobi  dasavleT 
saqarTvelos farglebSi. kavkasionis samxreT ferdobze 1890 
wlidan 1990 wlamde firnis xazma maRla aiwia saSualod 200 
metriT, e.i. 2 metriT/weliwadSi.  vinaidan firnis xazis 
depresia did mdinareTa auzebSi erTna iria, amitom SeiZleba 
davaskvnaT, rom am periodSi saqarTveloSi adgili hqonda 
fizikurgeografiuli piro bebis Tanabar cvalebadobas.  
   kavkasionis Tovlis xazis mdebareobaze uSualod 
dakvirvebis masalebi, Cveni azriT, geografiul literaturaSi 
ar mogvepoveba, magram misi gansazRvra SeiZleba arapirdapiri 
meTodebis saSualebiT. v.kotliakovi (1968) Tovlis xazis 
gansazRvrisas aRniSnavs: "igi warmoadgens hionosferos qveda 
donis anabeWds dedamiwis reliefis zedapiris realur 
pirobebSi".  
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cxrili 2  firnis xazis cvalebadoba ka vkasionis samxreT 
ferdobze 18901990 wlebSi  

 auzis dasax -
eleba  

a.reinhardi  
r.gobejiSvi

li  

firnis 
xazis de -
presia (m)  

1
8

9
0 

ru
ke

b
iT

 

1
9

4
6
1

9
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0 
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1
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9
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1
8

9
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1
9

9
0 

1
9

6
0 

1
9

9
0 

CxalTa  2890 2990 3030 3090 200 60 
KkliCi  2860 3040 3100 3100 240 30 

Ggvandra 2770 2950 3090 3090 320 50 
sakeni  3090 3090 3130 3180 90 30 

saS.kodoris 
auzi  

2900 3030 3110 3110 210 40 

Nnenskra 3080 3120 3200 3200 120 30 
Nnakra 3190 3150 3280 3280 90 50 

Ddolra  3210 3360 3400 3400 190 20 
Mmulxura  3200 3200 3440 3440 240 40 

enguris sa -
Taveebi  

3200 3410 3480 3480 270 30 

saS.enguris auzi  3175 3285 3360 3360 185 35 
Eedenura  3180 3350 3390 3390 210 20 

zofxitra  313 326 338 338 20 50 
CveSura 3140 3315 3390 3390 250 20 
WanWaxi 3140 3305 3380 3380 240 30 

Nnowarula  3370 3460 3500 3500 130 10 
saS.rionis auzi  3200 3340 3410 3410 210 30 
saS.kavkasionis 
samxreTi fer -

dobi  
3090 3220 3390 3290 200 30 

  Cven migvaCnia, rom hionosferos qveda sazRvars warmoadgens 
ivlisagvistos Tveebis nulovani izoTermis saSu alo simaRle. 
nulovani izoTermis gansazRvra SeiZleba ori xerxiT: 1) 
haeris temperaturis vertikaluri gradientis saSualebiT da 
2) aerologiuri dakvirvebis masalebis mixedviT  

   SromaSi " ȰɑɎɒɆɘ Ɏ ɐɑɎɒɆɘɎɝɋɗɐɎɋ ɖɋɗəɖɗɡ ȩɖəɍɎɎ" (1971), 
mocemulia centralur kavkasionze nulovani  izoTermis si -
maRle haeris temperaturis vertikaluri gradientis dax -
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marebiT. m.gavaSelis (1971)  mixedviT ivlisagvistoSi nulovani 
izoTermis simaRle Seadgens 41004200 metrs. analo giuri 
monacemebi aqvs miRebuli e.korZaxias (1961) da S.inaSvils (1975) 
md.enguris auzisaTvis.  
   aerologiuri dakvirvebis masalebze dayrdnobiT Cvens mier 
Seswavlili iyo Tavisufal atmosferoSi haeris temperaturis 
ganawileba evraziis kontinentisaTvis. yofili sabWoTa 
kavSiris teritoriaze aRebulia 35 aerologiuri sad guris 
monacemebi. maTma analizma gviCvena, rom nulovani izoTermis 
mdebareoba ivlisis da agvistos TveebSi gansxvavebulia 
ganedebis mixedviT. CrdiloeT ganedis 50 0 is samxreTiT 
nulovani izoTerma yvelaze maRla agvistos TveSi gvaqvs, 
xolo mis CrdiloeTiT ki  ivlisis TveSi. am monacem ebiT  
agebuli grafikis gamoyeneba erTgvar uxerxulobas iwvevs, 
amitom yvela sadgurisaTvis aviReT ivlisagvistos TveebSi 
saSualo nulovani izoTermis simaRliTi mdebareoba (ix.nax.1). 
aqve avRniSnavT, rom am grafikze nulovani izoTermis simaRle 
odnav dabalia kavk asionis ganedisaTvis. kavkasiaSi 
ivlisagvistos TveebSi haeris nulovani izoTermis saSualo 
simaRle tolia: mineralur wylebis Tavze  4120 m, soxumis 

Tavze  4465 m, xolo Tbilisis Tavze  4500 m. ( Ȯ.Ⱥ.ȰɈɆɖɆɜɛɋɑɎɥ, 
1964). centraluri kavkasionisaTvis nulovani izoTe rmis 
simaRle ganvsazRvreT am monacemebis mixedviT, rac 4360 metrs 
utoldeba.  

 
 
   zemoT motanili monacemebi gviCvenebs, rom centralur 
kavkasionze (md.enguris auzSi) nulovani izoTermis simaRle 
meryeobs 42004400 metris farglebSi. rogorc vxedavT, hae ris 
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temperaturis vertikaluri gradientis mixedviT miRe buli 
monacemebi ufro dabalia, vidre Tavisufal atmos feroSi 
nulovani izoTermis simaRle, rac gamowveulia kavkasionis 
reliefis gavleniT.   
p.Sumski (1963) aRniSnavs, rom "Tovlis sazRvari  esaa TovliT 
kvebis olqis a n zonis qveda sazRvari (saxeldobr, "mudmivi 
Tovlis" zona, rekristalizaciuri)".  
     kavkasionis myinvarebisaTvis yinulwarmomqmnis zonebis 
sakiTxi literaturaSi sustad aris ganxiluli. meore 
saerTaSoriso geofizikuri periodis dros mwverval ialbusze 
Catarda kom pleqsuri gamokvlvebi, romlis Sedegad 
gansazRvruli iyo yinulwarmoqmnis zonebi. 
reJelaciurrekristalizaciuri firnis qveda sazRvari 

mdebareobda saSualod 4200 metris simaRleze ( ȴɑɋɊɋɓɋɓɎɋ 

ɃɑɢɇɖəɗɆ, 1968). 
    1987 wlis seqtemberSi, svaneTSi Catarda qarTveli da 
moskoveli glaciologebis eqspedicia, romlis programaSi  
Sedioda adiSis myinvaris maRla mdebare firnuli platos 
gamokvleva (gamoyenebuli iyo Sveulmfreni). dakvirvebma 
gviCvena, rom reJelaciurrekristalizaciuri firni 42004300 

metris simaRleze iwyeboda ( ȪɤɖɉɋɖɔɈ,ȩɔɇɋɊɌɎɞɈɎɑɎ, 1989). 
   g.tuSinskim da n.malinovskaiam (1972) gamoiyena ra sxvadasxva 
simaRleze ganlagebuli meteosadgurebis monacemebi, yofili 
sabWoTa kavSiris teritoriisa Tvis gansazRvres "done 365"is 
simaRle.  centralur kavkasionisavis "done 365" mdebareobs 
saSualod 4200 metris simaRleze, xolo mTlianad 
kavkasiisaTvis  4300 metris simaRleze.  
     zemoT motanili masalebis analizi saSualebas gvaZlevs 
ganvsazRvroT Tovlis xazis  simaRle centraluri kavkasio -
nisaTvis: igi ivlisagvistoSi meryeobs 42004300 metris 
farglebSi.  
     Tu miviRebT mxedvelobaSi, rom kavkasionis qeds subga -
neduri mimarZTuleba aqvs, igi gadaWimulia Crdilo dasav -
leTidan samxreT aRmosavleTisaken da saqarTvelos f arg -
lebSi mdebareobs Crdilo ganedis 4144 0 Soris, maSin Tov lis 
xazis simaRle dasavleT, centralur da aRmosavleT 
kavkasionze sxvadasxva simaRleze gveqneba. centralur kav -
kasionze (md.enguris auzSi) Crdilo ganedis  43 0ze mdebare obs 
da Tovlis xazis simaRle 42 004400 metris simaRlezea.  
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      dasavleT kavkasioni ufro CrdiloeTiT mdebareobs 
centraluridan, xolo aRmosavleT kavkasioni ufro 
samxreTiT, amitom Tovlis xazis simaRle centralurTan Se -
darebiT dasavleTSi ufro dabla iqneba, aRmosavleTSi ki 
ufro maRla. cnobilia,  rom haeris temperatura ekvatori dan 
CrdiloeTisaken yovel erT gradusze 0.5 0 iT icvleba, xolo 
vertikalurad yovel 100 metrZe temperatura 0.50.7 0iT  ecema. 
gamomdinare aqedan da aerologiur monacemebze dayrdnobiT 
(Tbilisi, min.wylebi), SeiZleba gavakeToT daskvn a, rom 
dasavleT kavkasionze Tovlis xazi mdebareobs 41004200 metr 
simaRleze, xolo aRmosavleT kavkasionze ki  44004500 metr 
simaRleze.  
   Tavisufal atmosferoSi nulovani izoTermis saSualo 
mravalwliuri simaRliTi mdebareoba CrdiloeT 
naxevarsferosaTvis  q.Tbilis is ganedze mocemuli aqvs 
T.daviTaias da k.TavarTqilaZes (1981). maTi monacemebiT 
ivlisagvistoSi nulovani izoTermis simaRle icvleba 
qvefenili zedapiris geografiuli pirobebiT da meryeobs 
41504300 metris farglebSi.  
     Catarebuli gamokvlevebis safuZvelze mov axdineT Tov -
lisa da firnis xazebis analizi, saidanac kargad Cans, rom 
sxvaoba Tovlisa da firnis xazebs Soris kavkasionze ara -
erTgvarovania. dasavleT saqarTvelos farglebSi es sxva oba 
10001200 metrs Seadgens, xolo aRmosavleT saqarTveloSi 
8001000 metrs udris . 
     Catarebuli gamokvlevebis safuZvelze SeiZleba 
davaskvnaT: dasavleT kavkasionze firnis xazis saSualo 
simaRle 3090 metria, centralurze (dasavleT saqarTvelos 
fargle bSi)  3385 metri, aRmosavleTze  3500 m. kavkasionis 
samxreT ferdobze firnis xazma 189019 60 wlebSi maRla aiwia 
170 metriT, xolo 19601990 wlebis periodSi  30 metriT. To -
vlis xazis simaRle gansazRvrulia sxvadasxva meTodiT. igi 
dasavleT kavkasionze mdebareobs 41004200 metr simaRleze, 
centralurze  42004400 metrze, aRmosavleT kavkasionze ki  
44004500 metrze. Tovlisa da firnis xazebis mdebareoba 
dasavleTidan aRmosavleTisaken maRla iwevs, rac sxva faq -
torebTan erTad kavkasionis subganeduri mimarTulebiT aris 
gamowveuli.  
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uak 551 
saqarTveloSi  Tovlisa  da firnis  xazebis  mdebareoba da 
dinamika . /r .go bejiSvili , n.cercvaZe /.hmis SromaTa  kre buli . _ 
2001. _ t . 106. _gv.58-66. _ qarT .; rez . qarT .,ingl .,rus . 
   saqarTveloSi  firnisa  da Tovlis  xazis  dina mikis  Tanamed-
rove  mdgomareoba dadgenilia  sxvadasxva  periodis  to -
pografiuli  ruke bis , aerokosmosuri  gadaRebebis  da ev-
roaziuri  kontinen tis  aer ologiuri  monacemebis saSuale biT  
da literaturuli  wyaroe bis , agre Tve 1969 wels  Catarebuli  
dakvirve bebis  masalebis  gamoyenebiT. dasavleT  kavkasionze  
firnis  xazi  mdebareobs  3090 mze, xolo  aRmosavleT  kavkasi -
onze  ki  3500 mze. ukanasknel  100 weliwadSi  firnis  xazis  si -
maRlem aiwia  saSualod  200 miT (2 m/weli wadSi ). 
   Tovlis  xazi  (0o

C izoTermiT , ivli siagvis to ) dasavleT  kav-
kasi onze  gadis  4100 Ł 4200 mze, centralur  kavkasi onze  4200 Ł 
4400 da aRmosavleT  kavkasionze  4400 Ł 4500 mze. 
   Tovlisa  da firnis  xazebis  mdebareoba  dasavleTidan  
aRmosavleTisaken  maRla  iwevs, rac  sxva faq torebTan  er Tad  
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kavkasionis  sub ganeduri  mimarTulebiT  aris  gamowveuli . 
il .1,cxr .2,lit .das .14. 
 

UDC 551 

Current state and dynamics of firn and snow lines in Georgia. /R.Gobejishvili, 

N.Tsertvadze/. Transactions of the Institute of Hydrometeorology. 

2001.V.106.p.58-66Georg.:Summ.Georg., Eng., Russ. 

     Current state and dynamics of the firn and snow lines are estimated on the basis 

of topographic maps of different periods, aerial mapping and aerological data of 

Eurasian continent as well as the field observations carried out in 1969 and literary 

sources. The mean height of snow line in the Western Kavkasioni is 3090 m, while 

in the East Kavkasioni it is 3500 m. The firn line rose for about 200 m during the 

last 100 years (2 m per year). The height of snow line (0
o
C isotherm of 

July,August) in the  West Kavkasioni is 41004200 m, in the Central Kavkasioni  

42004400 m, and in the Eest Kavkasioni  44004500 m. The firn and snow lines are 

rising from west to east, that is conditioned by sublatitudinal position of the  

Kavkasioni Ridge. Fig.1,Tab.2,Ref.14. 

 

ʋɼʂ 551 

ʉʦʚʨʝʤʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʜʠʥʘʤʠʢʘ ʩʥʝʛʦʚʦʡ ʠ ʬʠʨʥʦʚʦʡ ʣʠʥʠʡ ʚ 

ɻʨʫʟʠʠ. /ɻʦʙʝʜʞʠʰʚʠʣʠ ʈ.ɻ., ʎʝʨʮʚʘʜʟʝ ʅ.ɺ/ ʉʙ. ʊʨʫʜʦʚ ʀʥʩʪʠʪʫʪʘ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ɸʅ ɻʨʫʟʠʠ. ï 2001. ï ʪ.106. ï ʩ.58-66. ï ɻʨʫʟ.; ʨʝʟ. 

ɻʨʫʟ.,ɸʥʛ.,ʈʫʩʩʢ. 

     ɺ ɻʨʫʟʠʠ ʩʦʚʨʝʤʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʜʠʥʘʤʠʢʘ ʬʠʨʥʦʚʦʡ ʠ ʩʥʝʛʦʚʦʡ ʣʠʥʠʡ 

ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʦʩʥʦʚʝ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ, 

ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʭ ʩʲʝʤʦʢ, ʘʵʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ɽʚʨʦʘʟʠʘʪʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ 

ʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʘ  ʪʘʢʞʝ ʩ ʧʦʤʦʱʴʶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʧʦʣʝʚʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʚ 1969 ʛ. ʅʘ ɿʘʧʘʜʥʦʤ ʂʘʚʢʘʟʝ ʬʠʨʥʦʚʘʷ ʣʠʥʠʷ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʚʳʩʦʪʝ 3090 ʤ, ʘ ʥʘ ɺʦʩʪʦʯʥʦʤ ʂʘʚʢʘʟʝ  3500 ʤ. ɿʘ ʧʦʩʣʝʜʥʠʝ 100 ʣʝʪ 

ʬʠʨʥʦʚʘʷ ʣʠʥʠʷ ʧʦʚʳʩʠʣʘʩʴ ʚ ʩʨʝʜʥʝʤ ʥʘ 200 ʤ (2  ʤ/ʛʦʜ). 

       ʉʥʝʛʦʚʘʷ ʣʠʥʠʷ (0
o
C ʠʟʦʪʝʨʤʘ, ʠʶʣʴʘʚʛʫʩʪ) ʥʘ ɿʘʧʘʜʥʦʤ ʂʘʚʢʘʟʝ 

ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʚʳʩʦʪʝ 41004200 ʤ, ʥʘ ʎʝʥʪʨʘʣʴʥʦʤ ʂʘʚʢʘʟʝ 42004400 ʤ, ʘ ʥʘ 

ɺʦʩʪʦʯʥʦʤ ʂʘʚʢʘʟʝ 44004500 ʤ. 

      ʇʦʣʦʞʝʥʠʝ ʬʠʨʥʦʚʦʡ ʠ ʩʥʝʛʦʚʦʡ ʣʠʥʠʡ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʧʦʚʳʰʘʝʪʩʷ, 

ʯʪʦ ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʳʟʚʘʥʦ ʩʫʙʰʠʨʦʪʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ 

ʂʘʚʢʘʟʩʢʦʛʦ ʭʨʝʙʪʘ. ʈʠʩ.1,ʪʘʙ.2,ʣʠʪ.14. 

 

 

. 
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hidrometeorologiis institutis Sromebi, tomi # 106, 2001  

TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL.#106, 2001  

ȸȶȹȪɁ ȮȳȷȸȮȸȹȸȦ ȩȮȪȶȴȲȫȸȫȴȶȴȱȴȩȮȮ ,ȸȴȲ ɷ 106,  2001 
======================================================================= 

v.co maia, T.cincaZe  
mdi nare ri o nis wylis maq si malu ri xar je bi rki nig zis  ga-

dakveTis uban ze sad gur ri on Tan  

Tbi li si dan da savle Tis mi marTu le bis rki nig zis tra sa war -
moadgens sa xel mwifo stra te gi uli mniS vnelo bis "tra sekas" 
obi eqts. igi mo iT xovs tvir Tbrun vis gaz rdas ar sebul Tan Se-
dare biT. am mxriv di di mniS vnelo ba aqvs rki nig zis gam ta reb -
lo bas. rac dRe i saT vis Sez Rudu lia, tra sis md. ri o nis ga dak-
veTis uban ze, s adac amJamad er T lian dagiani xi di moq medebs. 
tvir Tbrun vis siC qaris ga di debis miz niT am monakveTze 
gaTvaliswinebulia axa li xi dis aSe neba Zveli xi dis ze moT  15 
m manZil ze. 

wyal movar dnebis Ta vi sebure bani  
rki nig zis  axali  xi dis  pro eqtis  teq ni kure ko nomikuri  dasa-

buTebi saT vis  saWiroa  ganaxle buli  hid ro lo gi uri  masale bis , 
pir vel  rig Si , wylis  maqsi malu ri  xar je bis  re Ji mis cod na, ma-
Ti  100 da 300 weli wadSi  er Txel  ganmeor adob is  ra od enob ri vi  
maxasi aTeble bis  CaTvliT . am para metre bis  dasad genad gamoyene-
buli  iq na dakvir vebis  masala  1911 wli dan 1992 wlam de xi dis  
zemoT mdebare  hid ro lo gi ur  kveTebze sof . al panaSi , sof . na-
moxvanSi , ri onhesis  kaSxalis  zemoT, gumaThesSi  da quTais Si . 
dakvir vebis  Sedegebi dan Cans, rom  wylis  maqsi malu ri  xar je bis  
gavlas  hid ro lo gi uri  kveTebze sxvadas xva dros  aqvs adgi li . 
er Tdro ul ad gavli li  wylis  maqsi malu ri  xar je bis  SemTxv eva-
Ta ric xvi  hid ro lo gi ur  saguSago  al panas mimarT Seadgens am 
gavlis  wylis  maqsi malu ri  xar je bis  SemTxvevaTa ric xvis  68%s 
(cxr .1) namoxvanTan, 53%s  ri onhesis  kaSxlis  zemoT, 42%s Ł gu-
maThesTan da 38%s q. quTais Tan, xo lo  namoxvanis  mimarT  50%s 
gumaThesTan. aSkarad  Cans, rom  wyal Semkre bi  auz is  far To bis  
zrdas Tan er Tad  Sesat yvi si  wylis  maqsi malu ri  xar je bis  gav-
lis  ra od eno ba mcir deba, rac  metyvelebs  hid ro lo gi ur  kve-
Tebs So ris  damate biT  fa to re bis  gavle naze. SeiZ le ba adgi li  
hqonda uf ro  Zli er  wvimebs qveda monakveTze , vid re  zemoT da 
sxva. amasTan, metad  sain te re soa  Sesat yvi si  wylis  maqsi malu ri  
xar je bis  ur Ti erT   damoki debule bis   Sedegi . is i ni  war modge-
ni lia  nax.1 gumaThessa da al panas (mr,1), namoxvansa da al panas 
(mr.2), gumaThessa da namoxvans (mr.3) So ris .  
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gra fi kebze ga ta re bulia 45 0ia ni dax ri lo bis gamyo fi xa zi. mis 
mimarT gu maThesi sa da na moxvanis kve Tebze gav li li wylis maq -
si malu ri xar je bi gamyo fi xa zis ze moT da lag dnen da aRe mate -
bi an al panis kveT Tan gav li li wylis maq si malur xar jebs. mag -
ram 1972 wlis gu maThesis kve Tis wylis xar ji igi vea, ro gorc 
al panis kve T Tan. masTan, es xar je bi uf ro me tad ax los da lag -
dnen gamyof xaz Tan, vid re na moxvanial panis kve Tebis wylis 
maqsi malu ri xar je bi. es aix sneba gu maThesis wyal sacavis ze -
moqmedebiT. ker Zod, wyal sacavSi ad gi li aqvs mo var dni li 
wylis aku mula ci as. amitom, gu maThesis kve Tis wylis maq si ma-
lu ri xar je bi na moxvanis kve Tis wylis maq si malu r xar je bze 
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naleqebi arian da misi Sesaba misi wertilebi mru dis qve moT 
dalag dnen. sul 5 Sem Txveva (1956, 79, 83, 89 da 91 wle bi) aR moC-
nda uf ro ma Rali wylis xarjebiT, rodesac wertilze gamyofi 
mrudis zemoT arian ganlagebuli. am SemTxvevebSi xarjebis 
mrudebis efeqti gaZ li ere bulia wyal sacavis dac lis ga mo di -
di wyal movar dnis Se degad. 
cxrili 1  Sesatyvis i wylis maqsimaluri xarjebis SemTxvevaTa 

ricxvi saerTo SemTxvevebidan (%)  

maxasiaTeblebi  

a
lp

a
n

a
 

F
a
 

n
a
m

o
x
va

n
i 

F
n
  

ri
o

n
h

e
si

, 
k
a
S

xl
is

 

ze
m

o
T

 
F

r  

g
u

m
a
T

h
e
si

 
F
g
 

q
u

T
a

is
i 

F
q
 

wyalSemkrebi auzis 
farTobi, km 2 

2230 3450 3510 3510 3540 

Fa/Fa,Fa/Fn,Fa/Fr,Fa/Fq,Fa/Fq. 1.0 1.55 1.57 1.57 1.59 
Fn/Fn, Fa/Fr, Fa/Fq, Fa/Fq,  1.0 1.02 1.02 1.03 
Fr/Fr, Fr/Fq, Fr/Fq,   1.0 1.0 1.01 
wylis maq.xarjebis 
erTdrouli gavladoba, 
% 

100 68 53 42 31 

 100  58  

1962  1992 
Cv  0.24 0.28  0.44 0.40 
Q,m3/wm 483 720  734 750 
Q0,m3/wm 101 148  140 142 

 

zemoT Tqmuli dan ga momdi nare obs, rom sa angari So kveT Si ad -
gi li aqvs sa xeSecvlil wyal movar dnebs, risTvisac, Ca tar da 
mis ax los mde bare kve TebSi wylis maq si malu ri xar je bis mo na-
cemebis sta tis ti kuri gaangariSe ba. gaTvlebi Ses rulda er Ti 
saer To pe ri o dis (19621992 w.) Sesabamisi, rom lis gan mavlo baSi 
muSaobda sa mive saguSago: sof. al pana, sof. na moxvani da gu -
maThesi. gaangariSebebis mo nacemebis mo yvani lia cxr.2Si. aq ve 
warmodgenilia dak vir vebis 1962, 1974 da 1988 wle bamde wylis 
maqsi malu ri xar je bis sta tis ti kuri parametrebi. Se dare bi dan 
Cans, rom yve la  Sem TxvevaSi ad gi li aqvs gan sxvavebebs.  maqsi -
malu ri Ca monadenis for mire baSi d id rols au zis is na wi li 
TamaSobs, ro melic mde bare obs 14001500 metrze dab la. mag ram, 
ganvlil pe ri od Si ad gi li hqon da ka tas tro ful wyal movar -
dnebs, ro mel Ta maqsi malu ri xar je bi bev rad aRe mate bi an bo lo 
peri o dis wylis maq si malur xar jebs.  
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cxrili 2  md.rionis alpana  quTaisis monakveTze wylis 
maqsimaluri xarjebis statistikuri parametrebi  

 
 

MaxasiaTebeli  
 

saangariSo kveTebi  

sof.  
alpana  

sof.  
namoxvani 

rionhesi  
kaSxlis 
zemoT 

guma
Thesi  

q.quTa
isi  

wyalSemkrebi auzis 
farTobi, km2 

2230 3450 3510 3510 3540 

auzis saSualo 
simaRle, m  

1810 1720 1190 1190 1660 

1962 wlamde [6]  
wylis maqsimaluri  
xarji, m3/wm 
faqtiuri  
saSualo  
Cv 

Cs 

1.0% 
2.0% 
5.0% 

 
 

1470 
569 
0.26 
1.20 

1220 
1110 
965 

 
 

1140 
678 
0.28 
1.20 

1270 
1170 
1040 

 
 

1440 
662 
0.35 
1.10 

1380 
1260 
1100 

  

1974 wlamde [7]  
saSualo  
1.0% 
2.0% 
5.0% 

568 
1570 
1361 
1047 

678 
1760 
1525 
1173 

662 
1790 
1551 
1193 

  
1806 
1565 
1204 

1988 wlamde [2]  
saSualo  
Cv 

Cs 

1.0% 
2.0% 
5.0% 

630 
0.43 
4.20 
1808 
1506 
1134 

725 
0.25 
4.00 
1506 
1300 
1067 

707 
0.36 
3.00 
1736 
1504 
1207 

  

1962  1992 ww 
faqtiuri  
saSualo  
Cv 

Cs 

1.0% 
2.0% 
5.0% 

757 
483 
0.24 
0.31 
779 
739 
682 

1400 
720 
0.28 
1.66 
1413 
1284 
1117 

 1500 
734 
0.44 
1.04 
1722 
1561 
1341 

1800 
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katas tro fu li wyal movar dnebi md. ri onze 
katas tro ful wyal movar dnebs md. ri onze araer Txel hqo nia 

adgi li. maT So ris uZ li ere si iyo 735 wlis wyal movar dna, ro -
mel mac Sei wi ra mdi nare ebis cxe nis wyli sa da aba Sas So ris gan -
la gebuli mur van yrus 30 aTa si ani ar mia. di di iyo wyal movar -
dna md. ri onze 1442 wels, rom lis dros q. qu Tais Si wylis do -
nem gadaaWarba 5 metriT wyal movar dnis daw yebamde do nes da 
wylis siC qarem miaRwia sidides 4 m/wm. yo vel gvar mo lo dins ga -
daaWarba 1895 wlis 3031 oq tom bris wyal movar dnam, romlis  
msgavsiac 735 wlis Sem deg ad gi li ar hqo nia. uf ro Zli erad 
Tvli an 1922 wlis 25 oq tom bris wyal movar d nas, ro mel mac di di 
za ra li mi ayena kol xeTis dab lo bis mo saxle o bas da wa le ka 
sof. ro ba (abaSa). misi naS Ti Se mor Ca sof. al panasTan wylis 
maqsi malu ri xar jis sa xiT, ro mel mac miaRwia 1470 m3/wm (0.66 
m3/wm km2). bo lo wleb Si gax Sir da ka tas tro fu li wyal movar dne-
bi: 1982 wlis 12 ap rils, 1983 wlis 1920 iv liss (wylis maq si ma-
lur ma xar jma q. qu Tais Si mi aRwia 1800 m3/wm), 1983 wlis 2930 de -
kembers, 1987 wlis 31 ian vars (wylis maq si malur ma xar jma gu -
maThesis kveT Si mi aRwia 1500 m3/wm, sako Caki Zis kveT Si 4800 m3/wm 
hid ro mete o ro lo gi uri sam saxu ris mo nacemebiT, 5000 m 3/wm akade-
mikos c.mir cxu la vas monacemebiT [1], 6000 m 3/wm akademikos g.sva -
ni Zis mo nacemebiT [8], 5495 m 3/wm v.comai as monacemebiT [9]). ar 
aris gamoricxuli, rom maT formirebaSi garkveuli wvlili 
miuZRvis anTropogenur faqtorebs. magram 1930  wlamde, yovel 
SemTxvevaSi, am faqtoris roli nulamde iyo dayvanili. 
araviTari wyalsacavebi lajanuris, gumaTisa da sxvaTa saxiT 
ar arsebobda. am mxriv 1922 wlis wyalmo var dnis maqsimaluri 
xarji warmoadgens gamoTvlil mTavar parametrs.  

reduqciis formulebis g amoyenebis Sedegebi  
gamoyenebuli iqna mdinaris wyalSemkrebi auzis farTobis 

reduqciis formula [5]:  

F
F

F
qQ

n

m

3

22

2
ö
÷

õ
æ
ç

å
= a

a

a
xx

xx  .                                  (1) 

a

ma

a
F

Q
q =  ,                                       (2) (2) 

ɝ=ɝ a     da   ɝ2=ɝ2a   .                              (3) 
 

maTi Cas miT for mula (1)Si mi vi RebT 

( ) ,FFF
F

Q
Q

n
a

a

ma
m

3=                           (4) 
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sadac mQ da maQ  aris wylis maq si malu ri xar je bi, Se sabami-

sad sa angari So kveT ze da mdi nareana log ze (m3/wm); F da aF  

aris wyal Semkre bi au zis far To bi Se sabamisad sa angari So kveT -

ze  da ana log mdi nare ze. 3n  aris re duq ci is ko efi ci enti, ro me-

lic Ta naxmad ȷɓɎȵ [5], ud ris 0.15.  
analog mdi nared aRe buli iq na TviT md. ri o ni sof. al panas-

Tan, rom lis aF =2230 km2 da wylis maq si malu rma xar jma 

maQ =1470 m3/wm gai ara 1922 wlis 25 oq tom bers. for mula (4)Si  

parametris ricxviTi mniSvnelobebis CasmiT mi vi RebT 

      3450
3450

2230

2230

1470
15.0

³ö
÷

õ
æ
ç

å
=mQ  = 2177 m3/wm, 

e.i. 1922 wlis 25 oq tom bers gav li li wyal movar dnis wylis 
maqsi malu ri xar ji q. qu Tais Tan yo fi la 2177 m 3/wm. 

Tu visargeblebT sof. al panasTan 1%iani uz run vel yo fis 
wylis maq si maluri xarjiT 1570 m 3/wm (aRebuls mo nogra fi i dan 
[2]), mivi RebT 

               3450
3450

2230

2230

1570
15.0

³ö
÷

õ
æ
ç

å
=mQ  = 2246 m3/wm    . 

ar sebobs wylis xar jis re duq ci is for mula, ro melic em ya-
re ba marto erT pa ra metrs mra val wli ur sa Sualo wli ur 
wylis xarjsnor mas (Q0); q. qu Tai si saT vis igi Se adgens 135 m3/wm 
[2]. gamosaT vlel for mulas, ar Ceuls for mula Ta sis te midan 
[2] im SemTxvevi saTvis, ro ca wyal Semkre bi au zis sa Sualo si -

maRl e M<2000 m da Camonadenis nor ma Q0> 50 m3/wm, aqvs Semdegi 
saxe  

       Qud =K Q0=27,3e
0.002

 
Q0 

Q0  ,                       (5) 
sadac K Q0=27.3e

0.002
 
Q0 

, e neperis ric xvia. for mulis Ta naxmad 
Qud  =27,3e

0.002.135 
135 = 2801 m3/wm 

aqedan, imave pi ro bebi saT vis, 1%ia ni uz run vel yo fis wylis 
maqsi malu ri xar jis mi saRebad ga moi yeneba gadamyvani ko efi ci -
enti K I=0.7 [2], maSin Se sabamisi wylis maq si malu ri xar ji iq neba 

Q1% = 0.7Qud = 0.7
 
ʭ 2801 = 1961 m3/wm . 

for mula (5)is sis wore Se mowmebuli iq na sof. al panas kveTi -
saT vis  Q0 =101 m3/wm. maSin  

Qud =27.3 e
0.002.101 

ʭ101 = 2261 m3/wm . 
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xo lo Q1% = 0.7 . 2261=1583 m3/wm daemTxva sta tis ti kuri me To -
diT mi Rebul Se degs 1570 m3/wm, maT So ris  cdo mile ba Seadgens 
0.83%, rac amtki cebs ga moTvli li Se degebis sis wores md. ri o ni  
q. quTai sis kve Ti saT vis.  
      wylis maq si malu ri xar je bis uz run vel yo fis ga nawi le bis 
Teo ri uli da faq ti uri mru debi  

   19621992 wlebis pe ri o dis wylis maq si malu ri xar je bi saT -
vis age buli iq na maTi uz run vel yo fis ga nawi le bis mru debi 
md.rioni_q.quTaisis kveTisaTvis  (nax. 2. a). Te o ri uli mru di am 
SemTxvevaSi ga dis for mula (5)iT ga moTvlil udi des da 1%i ani 
uz run vel yo fis wylis maq si malur xar jeb ze. mru di dan Cans, 
rom faq ti uri wer ti le bi 340%ian uz run vel yo fis far gleb Si 
dalag dnen maRla, vid re Te o ri u li mru dis wer ti le bi. es aix -
sneba wylis maq si malu ri xar je bis gaZ li ere biT wyal sacavi gu -
maThesis dac lis ga mo. srul dac las ad gi li aqvs, ro ca mo sa-
lod nelia di di wyal movar dnebi,N ro mel Ta wylis maq si malu ri 
xar je bi aRe mate ba 1500 m3/wm. sru li dac lis Sem deg wyal saca-
vis ka la poti ga daiq ceva Cveuleb riv mdi nare ul ka la potad da 
gaata rebs wyal movar dnis wylis xar jebs. aR niS nul mo saz re bas 
adastu rebs aq ve moyvani li wylis maq si malu ri xar je bis uz run -
vel yo fis ga nawi le bis Te o ri uli da faq ti uri mru debi ( nax.2. 
b) md. ri o ni  sof. na moxvanis kve Ti saT vis. aS karad Cans, rom 
wylis maq si malu ri xar je bis Te o ri u li da faq ti uri mru debi 
yvela di apazon Si erTmaneTs da emTxvnen, maT So ris for mula 
(5)iT mi Rebuli mniSvnelobebic. ase Ti  Sedegis ga mo md. ri o ni q. 
quTai sis kve Ti saT vis wylis maq si malu ri xar je bis ga mosaT vle -
lad mi Rebuli iq na para metre bi Q=734 m3/wm, Cv= 0.44 da Cs=2.50 
(ri gis sta tis ti kuri da muSavebis Se degad mi Rebuli Cs=1.04is 
nacvl ad).  

moyvani li sta tis ti kuri pa ra metre bis sa fuZ vel ze ga moTvli -
li iq na 0.15.0%iani uz run vel yo fis far gleb Si wylis maq si ma-
lu ri xar jebi. gamoTvlis Sedegebi moyvanilia qve moT: 

P% 0,1 0,33 0,5 1,0 2,0 3,0 5,0 

Ⱥ 6,50 3,50 4,66 3,82 3,05 2,62 2,00 

(ȺCv +1) 3,86 3,42 3,05 2,68 2,34 2,15 1,88 

Q(ȺCv +1) 2833 2510 2239 1968 1719 1580 1380 

Q027.3e0.002QÜ 2801   1961    

amri gad, rki nig zis  axal  xi dis  dapro eqte bis  ubanze 1000 
(0,1%), 300 (0,33%), 100 (1,0%) da 50 (2,0%) weli wadSi  er Txel  gan-
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meo ra do bis  wylis  maqsi malu ri  xar je bi  Seadgenen Sesabamisad  
2833, 2510, 1968 da 1719 m3/wm; misi  sta tis ti kuri  para metre bia : 

QÜ = 134 m3/wm,  Qm =734 m3/wm,  Cv =0.44, Cs =2.50  .  
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3. ɺʦʟʦʙʥʦʚʣʷʝʤʳʝ ʵʥʝʨʛʦʨʝʩʫʨʩʳ ɻʨʫʟʠʠ (ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɻ.ɻ. ʉʚʘʥʠʜʟʝ ʠ 
ʗ.ʃ. ʎʫʮʢʠʨʠʜʟʝ).ɻʠʜʨʦʤʝʪʝʦʠʟʜʘʪ,ʃ.,1987. 

4. ʂʦʣʭʠʜʩʢʘʷ ʥʠʟʤʝʥʥʦʩʪʴ. ʇʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʠ ʩʦʮʠʘʣʴʥʦʵʢʦʥʦʤʠʯʝʩ-

ʢʠʝ ʘʩʧʝʢʪʳ (ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɻ.ɻ. ʉʚʘʥʠʜʟʝ).ɻʠʜʨʦʤʝʪʝʦʠʟʜʘʪ,ʃ., 1989. 

5. ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʩʯʝʪʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʉʥʠʇ 

2.01.1483.ʀʟʜ.ɻʦʩʢʦʤʠʪʝʪ ʉʉʉʈ ʧʦ ʜʝʣʘʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ.ʄ.,1985. 

6. ʈʝʩʫʨʩʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʉʉʉʈ(ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɻ.ʅ.ʍʤʘʣʘʜʟʝ). ʊʦʤ 
9,ʚʳʧ.1,ɻʠʜʨʦʤʝʪʝʦʠʟʜʘʪ,ʃ.,1969. 

7. ʈʝʩʫʨʩʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʉʉʉʈ(ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɺ.ʐ. ʎʦʤʘʷ). ʊʦʤ 
9,ʚʳʧ.1.ɻʠʜʨʦʤʝʪʝʦʠʟʜʘʪ,ʃ.,1974. 

8. ʉʚʘʥʠʜʟʝ ɻ.ɻ. ɺʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʙʦʨʴʙʘ ʩ ʥʘʚʦʜʥʝʥʠʷʤʠ.ʄʘʡʩʢʘʷ ʩʝʩʩʠʷ 

ɿʘʢʅʀɻʄʀ (2025 ʤʘʷ 1982 ʛ.).ʊʙʠʣʠʩʠ,1982. 

9. ʎʦʤʘʷ ɺ.ʐ.,ʉʚʘʥʠʜʟʝ ɻ.ɻ. ʂʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʥʘʚʦʜʥʝʥʠʷ ʥʘ ʨʝʢʘʭ 

ɻʨʫʟʠʠ ʠ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ. ʉʨʝʜʘ ʠ 

ʩʪʠʭʠʡʥʦʨʘʟʨʫʰʠʪʝʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʧʨʦʮʝʩʩʳ. "ʄʝʮʥʠʝʨʝʙʘ", 

ʊʙʠʣʠʩʠ,1994. 
uak 551.48.482.211.215 
mdinare  ri o nis  wylis  maqsi malu ri  xar je bi  rki nig zis  gadakve-
Tis  ubanze  sad gur  ri onTan. /v.co maia , T  cin caZe/. hmis SromaTa  
krebuli . _ 2001. _ t . 106. _gv. 67-75 _qarT .;rez .qarT .,ingl .,rus . 
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   daxasi aTebul ia   mdinaris  maqsi malu ri  xar ji  da misi  for -
mire bis  pi ro bebi  1911-1992 wleb Si  md.ri onze sof . al panasTan da 
namoxvanTan, kaSxlis  zemoT ri onhesTan da q. quTais Tan. dad -
gin da anTro pogenuli  faq to re bis  gavle na maqsi malu ri  xar jis  
si di deze. mocemulia  dakvir vebis  masale bis  sta tis ti kuri  an-
al i zi  da gaangari Sebulia  wyal Semkre bi  auz is aTvis  wylis  maq-
si malu ri  xar ji  re duq ci is  for muliT  "tra sekas" Zi ri Tadi  ob -
i eqti saTvis  (md. ri onze rki nig zis  axali  xi di ). damuSavda pro -
eqtis  teq ni kure ko nomikuri  dasabuTebi saT vis  saWiro  md. ri onis  
wylis  maqsi malu ri  xar ji  sxvadas xva uz run vel yo fiT .  
UDC 551.48.482.211.215 

Maximum discharges of  water in the River Rioni at the railway bridge of the 

station Rioni./V.Tsomaia, T.Tsintsadze /. Transactions of the Institute of 

Hydrometeorology. 2001.V.106.p.67-75.Georg.:Summ.Georg., Eng., Russ. 

     Maximum discharges of water of the R.Rioni for the period of 19111992 have 

been characterised at the villages Alpana, Namokhvani, higher the dam of Rioni 

Hydropower plant and the city of Kutaisi under the conditions of their formation. 

Peculiarities of the influence of anthropogenic factors on the amount of maximum 

water discharge have been establisted. Results of statistical processing of  

observation data and  estimation by the reduction formula of water discharges  in 

the catchment area are presented. Maximum water discharges of different provision 

for technical and economic grounding of the project of  construction of a  new 

railway dridge on the river Rioni, higher than the old bridge, have been established 

with the purpose of improving the capacity of the railway as the main object of  

ñTRACECAô.Fig.2,Tab.2,Ref.9. 

ʋɼʂ 551.48.482.211.215 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʨʘʩʭʦʜʳ ʚʦʜʳ ʨ.ʈʠʦʥʠ ʫ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʤʦʩʪʘ 

ʩʪʘʥʮʠʠ ʈʠʦʥʠ. /ʎʦʤʘʷ ɺ.ʐ., ʎʠʥʮʘʜʟʝ ʊ.ʅ./ ʉʙ. ʊʨʫʜʦʚ ʀʥʩʪʠʪʫʪʘ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ɸʅ ɻʨʫʟʠʠ. ï 2001. ï ʪ.106. ï ʩ.67-75. ï ɻʨʫʟ.; ʨʝʟ. 

ɻʨʫʟ.,ɸʥʛ.,ʈʫʩʩʢ. 

       ʍʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʘʩʭʦʜʳ ʚʦʜʳ ʟʘ ʧʝʨʠʦʜ 19111992 ʛʛ. ʥʘ 

ʛʠʜʨʦʩʪʚʦʨʘʭ ʨ.ʈʠʦʥʠ ʫ ʩʝʣ ɸʣʧʘʥʘ, ʅʘʤʦʭʚʘʥʠ, ʚʳʰʝ ʧʣʦʪʠʥʳ ʈʠʦʥʠɻʕʉ ʠ 

ʛ.ʂʫʪʘʠʩʠ, ʠ ʫʩʣʦʚʠʷ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʚʣʠʷʥʠʷ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʚʝʣʠʯʠʥʳ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ. 

ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ ʥʘʙʣʶʜʝʥʠʡ ʠ 

ʨʘʩʯʝʪʘ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʧʦ ʬʦʨʤʫʣʘʤ ʨʝʜʫʢʮʠʠ. ʋʩʪʘʥʦʚʣʝʥʳ 

ʟʥʘʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʳ ʚʦʜʳ ʨʘʟʣʠʯʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʜʣʷ 

ʪʝʭʥʠʢʦʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʦʝʢʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʦʛʦ ʞ/ʜ 

ʤʦʩʪʘ ʥʘ ʨ.ʈʠʦʥʠ  ʚ ʮʝʣʷʭ ʫʣʫʯʰʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʞ/ʜ, ʢʘʢ 

ʦʩʥʦʚʥʦʛʦ ʦʙʲʝʢʪʘ "ʊʨʘʩʝʢʘ". ʈʠʩ.2,ʪʘʙ.2,ʣʠʪ.9. 
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ʋɼʂ 551.48:627.8 

ʂʝʨʝʩʝʣʠʜʟʝ ɼ.ʅ., ɻʨʠʛʦʣʠʷ ɻ.ʃ. 

ʆʎɽʅʂɸ ʅɸɼɽɾʅʆʉʊʀ  ʆʇʈɽɼɽʃɽʅʀʗ ʂɸʏɽʉʊɺɸ ɺʆɼʓ  

 ɺ ɺʆɼʆʍʈɸʅʀʃʀʑɸʍ 

ʂʘʯʝʩʪʚʦ ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʚʦʜʝ 

ʨʘʟʣʠʯʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʧʦʚʳʰʝʥʥʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʪʦʨʳʭ ʯʘʩʪʦ ʧʨʝʚʳʰʘʝʪ ʇɼʂ ʠ ʚʳʟʚʘʥʘ ʨʘʟʣʠʯʥʳʤʠ ʘʥʪʨʦ-

ʧʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. 

ʊʘʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʥʘʧʨʠʤʝʨ, ʷʚʣʷʶʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʠ ʧʦʜʟʝʤʥʳʡ 

ʩʪʦʢ, ʩ ʧʨʠʣʝʛʘʶʱʠʭ ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ, ʠ ʚʦʜʥʘʷ ʵʨʦʟʠʷ. ʄʝʪʦʜʳ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʥʝʦʜʥʦʟʥʘʯʥʳ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʥʝʦʜʥʦʟʥʘʯʥʳʤ 

ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʠ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ. ʇʦʵʪʦʤʫ, ʜʣʷ 

ʦʮʝʥʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʦʚʳʡ ʧʦʜʭʦʜ. ʉ ʮʝʣʴʶ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʚʦʜʳ ʚʦʜʦʭʨʘʥʠʣʠʱ ʠʩ-

ʧʦʣʴʟʦʚʘʥʳ ʧʦʜʭʦʜʳ ʪʝʦʨʠʠ ʥʘʜʝʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʩ ʫʩʧʝʭʦʤ ʧʨʠʤʝʥʷʶʪʩʷ 

ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ ʛʠʜʨʦʤʝʣʠʦʨʘʮʠʠ. 

ʂʘʯʝʩʪʚʦ ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚ ʥʝʡ ʢʘʞʜʦʛʦ ʠʥʛʨʝʜʠʝʥʪʘ. ʇʦʵʪʦʤʫ, ʥʘʜʝʞʥʦʩʪʴ ʦʮʝʥʢʠ 

ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʜʦʣʞʥʘ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʢʘʢ ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʥʘʜʝʞʥʦʩʪʴ, 

ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʊ ʚʨʝʤʝʥʠ, ʢʦʥʮʝ-

ʥʪʨʘʮʠʠ ʠʥʛʨʝʜʠʝʥʪʦʚ  ʥʝ ʧʨʝʚʳʩʷʪ ʩʚʦʠ ʇɼʂ: 

P=P(z Ë Q)=P { R11<z1<R12; R21<z2<R22; é; Ri1<zi<Ri2 / t ÒT} ,         (1) 

ʛʜʝ R11,R12, é , Rin  ʷʚʣʷʶʪʩʷ  ʇɼʂ ʜʣʷ iʛʦ ʠʥʪʝʛʨʝʜʠʝʥʪʘ. 

ʂʦʛʜʘ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʭʦʪʷ ʙʳ 

ʦʜʥʦʛʦ ʠʟ ʠʥʛʨʝʜʠʝʥʪʦʚ ʧʨʝʚʳʩʠʪ ʩʚʦʝ ʇɼʂ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʠʤʝʝʪ ʤʝʩʪʦ 

çʦʪʢʘʟʘ ʚ ʩʠʩʪʝʤʝè, ʪ.ʝ. ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜʳ. ʕʪʠ çʦʪʢʘʟʳè ʭʘʨʘ-

ʢʪʝʨʠʟʫʶʪʩʷ ʩʣʫʯʘʡʥʳʤʠ ʠ ʥʝʟʘʚʠʩʷʱʠʤʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʚʝʨʦʷʪʥʦʩʪʷʤʠ. ɺ 

ʪʘʢʦʤ ʩʣʫʯʘʝ ʧʨʠʙʣʠʞʝʥʥʘʷ ʥʘʜʝʞʥʦʩʪʴ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʠʣʠ ʞʝ  ʚʝʨʦʷʪʥʦʩʪʴ 

çʙʝʟʦʪʢʘʟʥʦʩʪʠè ʚ ʠʥʪʝʨʚʘʣʝ ʊ ʚʨʝʤʝʥʠ, ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ 

ʩʣʫʯʘʡʥʳʭ ʠ ʥʝʟʘʚʠʩʠʤʳʭ  ʚʝʨʦʷʪʥʦʩʪʝʡ: 

Ô
=

=
n

i

i tptP
1

).()(                                                                            (2) 

ʕʪʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʧʦʜʩʯʠʪʘʥʳ ʚʝʨʦʷʪʥʦʩʪʴ çʙʝʟʦʪʢʘʟʥʦʩʪʠè ʠʣʠ ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʥʝʧʨʝʚʳʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ  NO2  ʠ NH4 (ʘʟʦʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ) ʩʚʦʠʭ 

ʇɼʂ ʚ ʊʙʠʣʠʩʩʢʦʤ ʠ ʉʠʦʥʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ. 

ʀʟ ʨʘʩʯʝʪʦʚ ʫʩʪʘʥʦʚʣʝʥʥʦ, ʯʪʦ  ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʩʪʠ ʧʦʜʯʠʥʷʝʪʩʷ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ, ʧʦʵʪʦʤʫ ʬʫʥʢʮʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʜʣʷ  NO2  

ʠ NH4 ʚʳʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʰʠʤ ʦʙʨʘʟʦʤ: 
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  P=exp(a t).                                                       (3) 

ɺʳʯʠʩʣʝʥʥʳʝ ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ (3) ʧʦʢʘʟʘʪʝʣʠ ʚʝʨʦʷʪʥʦʩʪʠ ʜʣʷ NO2  ʠ NH4 ʚ 

ʊʙʠʣʠʩʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʥʳ 78,9% ʠ 85,6%. ʆʪʩʶʜʘ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʜʣʷ ʘʟʦʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʊʙʠʣʠʩʩʢʦʤ ʚʦ-

ʜʦʭʨʘʥʠʣʠʱʝ ʨʘʚʥʘ 67,5%. ɸʥʘʣʦʛʠʯʥʦ, ʚ ʩʣʫʯʘʝ  ʉʠʦʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʚʝʨʦʷʪʥʦʩʪʴ  ʜʣʷ NH4 ʨʘʚʥʘ 76,6%, ʜʣʷ NO2  89,6% ʘ ʚ ʮʝʣʦʤ  ʜʣʷ ʘʟʦʪʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ  68,6%. 

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʥʘʜʝʞʥʦʩʪʠ ʥʝʣʴʟʷ ʧʨʝʥʝʙʨʝʛʘʪʴ 

ʠʟʤʝʥʝʥʠʝʤ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦ ʚʨʝʤʝʥʠ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʜʣʷ ʨʘʩʯʝʪʘ 

ʚʝʨʦʷʪʥʦʩʪʠ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʪʝʦʨʠʠ 

ʚʳʙʨʦʩʦʚ ʩʣʫʯʘʡʥʳʭ ʬʫʥʢʮʠʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʨʠʥʷʪʴ ʨʘʩʯʝʪʥʳʡ ʫʨʦʚʝʥʴ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʪʦʨʦʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʢʘʪʴ ʚʳʧʘʜʝʥʠʝ ʩʣʫʯʘʡʥʦʡ ʬʫʥʢʮʠʠ. ʊʘʢʠʤ ʫʨʦʚʥʝʤ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʇɼʂ 

iʛʦ ʠʥʛʨʝʜʠʝʥʪʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʙʨʦʩʘ, ʪ.ʝ. ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, 

ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ dt ʬʫʥʢʮʠʷ K(t) ʧʨʝʚʳʩʠʪ ʇɼʂ, ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ  

P[K(t)<Kʇɼʂ; K(t+dt)>Kʇɼʂ].                                        (4) 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʦʨʠʠ ʚʳʙʨʦʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʝʥʠʝ  ʦʧʨʝ-

ʜʝʣʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. ʊʘʢ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʟʤʝʥʯʠʚʦʩʪʴ  iʛʦ ʠʥʛʨʝʜʠʝʥʪʘ 

ʜʦʣʞʥʘ ʧʦʜʯʠʥʷʪʴʩʷ ʟʘʢʦʥʫ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʘ ʧʨʦʮʝʩʩ ʜʦʣʞʝʥ 

ʙʳʪʴ ʥʝʧʨʝʨʳʚʥʳʤ ʠ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʳʤ. ʇʦʩʣʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʵʪʠʭ 

ʫʩʣʦʚʠʡ, ʧʫʪʝʤ ʧʨʦʩʪʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʧʦʣʫʯʘʝʤ ʫʨʘʚ-

ʥʝʥʠʝ ʜʣʷ ʩʨʝʜʥʝʛʦ ʯʠʩʣʘ ʚʳʙʨʦʩʦʚ, ʢʦʪʦʨʦʝ ʚʧʝʨʚʳʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʈʘʡʝʩʦʤ 

ʠ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ. ɺ ʥʘʰʝʤ 

ʩʣʫʯʘʝ ʵʪʦ ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 
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ʛʜʝ sk
1 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʝʨʚʦʝ ʧʨʦʠʟʚʦʜʥʦʝ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ 

K(t) ʧʨʦʮʝʩʩʘ, ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʦʪʦʨʦʛʦ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʟʘʛʨʷʟʥʷʶʱʠʤ 

ʵʣʝʤʝʥʪʘʤ ʊʙʠʣʠʩʩʢʦʛʦ, ʉʠʦʥʩʢʦʛʦ ʠ ʎʘʣʢʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ, ʦʧʨʝʜʝʣʝʥʳ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʬʫʥʢʮʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ sk
1 
ʚʝʣʠʯʠʥʳ ʧʨʠ ʰʘʛʝ r =1. 

ʇʨʝʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ iʛʦ ʠʥʛʨʝʜʠʝʥʪʘ ʥʘʜ ʇɼʂ  ʷʚʣʝʥʠʝ ʨʝʜʢʦʝ ʠ 

ʜʣʷ ʝʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʢʦʥ ʇʫʘʩʩʦʥʘ. ʄʘ-

ʪʝʤʘʪʠʯʝʩʢʠ ʵʪʦ ʜʦʧʫʱʝʥʠʝ ʟʘʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʨʝʚʳʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ iʪʦʛʦ ʠʥʛʨʝʜʠʝʥʪʘ 

ʥʘʜ ʇɼʂ, ʪ.ʝ. ʥʝ ʜʦʧʫʩʪʠʪʴ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ  iʪʳʤ ʠʥʛʨʝʜʠʝʥʪʦʤ, ʥʝʦʙ-

ʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʟʥʘʯʝʥʠʝ ʧʨʝʚʳʰʝʥʠʷ K(t) ʬʫʥʢʮʠʠ ʥʘʜ ʇɼʂ ʨʘʚʥʳʤ m=1.  

ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʚʳʨʘʞʝʥʠʝ (6) ʧʨʠʥʠʤʘʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ  

).( tnʝʭʨʈ
ʇɼʂʂ Ö-=                                                                  (7) 
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ɽʩʣʠ ʚʳʨʘʞʝʥʠʝ (7) ʙʫʜʝʤ ʨʝʰʘʪʴ ʩʦʚʤʝʩʪʥʦ ʩ ʜʚʫʭʨʘʟʤʝʨʥʦʡ ʬʫʥʢʮʠʡ 

ä(K,K
I
 ) ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ MK, ʧʦʣʫʯʠʤ ʧʘʨʘʤʝʪʨ ʧʦʢʘʟʘʪʝʣʷ 

ʥʘʜʝʞʥʦʩʪʠ h0 , ʢʦʪʦʨʳʡ  ʚʧʝʨʚʳʝ ʧʦʣʫʯʠʣ ʎ.ɽ.ʄʠʨʮʭʫʣʘʚʘ ʜʣʷ  ʧʨʦʛʥʦ-

ʟʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ  ʠ ʵʨʦ-

ʟʠʡʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʥʘʰʝʡ ʟʘʜʘʯʝ ʧʘʨʘʤʝʪʨ h0 ʚʳʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʪʝʣʷ ʥʘʜʝʞʥʦʩʪʠ ʦʙʷʟʘʪʝʣʴʥʦ ʫʩʪʘʥʦʚ-

ʣʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ( ʄʂ , sk,  sk
1
) ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ iʛʦ 

ʠʥʛʨʝʜʠʝʥʪʘ ʠ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ (ʇʂ) ʚʳʧʘʜʝʥʠʡ. ɼʣʷ ʊʙʠʣʠʩʩʢʦʛʦ, ʉʠ-

ʦʥʩʢʦʛʦ ʠ ʎʘʣʢʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ ʠʭ ʟʥʘʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙ. 1. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʨʠ ʧʦʤʦʱʠ ʧʦʢʘʟʘʪʝʣʷ 

ʥʘʜʝʞʥʦʩʪʠ  h0, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʬʫʥʢʮʠʶ ʥʘʜʝʞʥʦʩʪʠ, ʤʦʞʥʦ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʝʚʳʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ  iʛʦ ʠʥʛʨʝʜʠʝʥʪʘ ʥʘʜ 

ʩʚʦʠʤ ʇɼʂ. 

ʆʪʢʘʟ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʤʦʞʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʦʙʦʙ-

ʱʝʥʥʦʡ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴʶ  ʚʥʝʰʥʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʠ ʚʥʫʪʨʝʥʥʠʤ 

ʥʘʧʨʷʞʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ. ʅʘʧʨʠʤʝʨ, ʚʦʜʦʭʨʘʥʠʣʠʱʘ ɻʨʫʟʠʠ ʚ ʦʩʥʦʚʥʦʤ 

ʟʘʛʨʷʟʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʙʠʦʛʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ  ʷʜʦʭʠʤʠʢʘʪʘʤʠ, 

ʟʘʥʝʩʝʥʥʳʤʠ  ʩ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʇʦʩʪʫʧʣʝʥʠʝ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʳʟʳʚʘʝʪ 

ʧʨʝʚʳʰʝʥʠʝ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʥʘʜ ʇɼʂ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʚʳʟʳʚʘʶʱʠʤ ʬʘʢ-

ʪʦʨʦʤ ʧʨʝʚʳʰʝʥʠʷ ʜʣʷ iʛʦ ʠʥʛʨʝʜʠʝʥʪʘ ʠʣʠ, ʯʪʦ ʪʦʞʝ, ʥʘʛʨʫʟʢʦʡ, ʤʦʞʥʦ 

ʧʨʠʥʷʪʴ ʚʝʣʠʯʠʥʫ iʛʦ ʠʥʛʨʝʜʠʝʥʪʘ, ʟʘʥʝʩʝʥʥʦʛʦ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʧʦʚʝʨʭ-

ʥʦʩʪʥʳʤ ʩʪʦʢʦʤ, ʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʦʛʦ ʞʝ ʠʥʛʨʝʜʠʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ ʚʥʫʪʨʝʥ-

ʥʶʶ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ. ʆʪʩʶʜʘ ʚʝʨʦʷʪʥʦʩʪʴ ʟʘʛʨʷʟʥʝʥʠʷ  ʚʦʜʦʭʨʘʥʠʣʠʱʘ  ʩ  

ʫʯʝʪʦʤ  ʚʥʝʰʥʝʡ  ʥʘʧʨʷʞʝʥʥʦʩʪʠ  (QH)   ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʠ (Qc) 

ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ  

).()( 0>-º>= cQʥQPcQʥQPPH                                            (9) 

ʆʪʩʶʜʘ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʥʘʜʝʞʥʦʩʪʴʶ ʠ ʨʠʩʢʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʚʳʨʘʞʝʥʠʝʤ  PH + R = I .ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʝʨʝʩʝʯʝʥʠʝ ʢʨʠʚʳʭ ʥʘʧʨʷʞʝʥʥʦʩʪʠ 

ʠ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʠ ʜʘʝʪ ʨʠʩʢ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ɺ ʙʦʣʴʰʝʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʠ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ 

ʚʦʟʤʫʱʝʥʠʡ, ʧʦʵʪʦʤʫ ʚ ʢʘʯʝʩʪʚʝ ʟʘʢʦʥʘ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʞʥʦ ʧʨʠʥʷʪʴ 

ʟʘʢʦʥ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɻʘʫʩʩʘ. ʇʨʠ ʪʘʢʠʭ ʜʦʧʫʱʝʥʠʷʭ ʠ ʟʥʘʯʝ-

ʥʠʷʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ( MQc, MQH  ) ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʠʭ  

ʦʪʢʣʦʥʝʥʠʡ  ( sQc, 
ʅQs  ), ʨʠʩʢ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ  iʪʳʤ 

ʠʥʛʨʝʜʠʝʥʪʦʤ  ʤʦʞʥʦ ʚʳʨʘʟʳʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ 

)9.()()(. O-º= == cHcHH QQPQQPP
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ʛʜʝ ʌ  ʬʫʥʢʮʠʷ ʃʘʧʣʘʩʘ,  ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʡ ʧʨʠʚʝʜʝʥʳ ʚ ʩʧʝʮʠʘʣʴʥʳʭ 

ʪʘʙʣʠʮʘʭ. 

ʊʘʙʣʠʮʘ 1. ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʘʨʘʤʝʪʨʦʚ ʥʘʜʠʦʞʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʟʘʛ-

ʨʷʟʥʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʚʦʜʘʭ ʊʙʠʣʠʩʢʦʛʦ, ʉʠʦʥʩʢʦʛʦ ʠ ʎʘʣʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱ 
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ʇ
ɼ
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ʊ
ʙ
ʠ
ʣ
ʠ
ʩ
ʢ
ʦ
ʝ

 ɹʇʂ 1,88 1,36 0,150 0,112 1,76 1,88 2,01 3,0 

BH4 0,43 0,41 0,014 0,0053 1,15 1,27 1,40 0,40 

NO2 0,019 0,024 0,0018 0,011 1,53 1,65 1,78 0,02 

CU 0,0049 0,0052 0,0002 0,006 1,02 1,12 1,25 0,001 

ʅʌ 0,039 0,060 0,0049 0,0128 1,43 1,64 1,66 0,05 

ʉ
ʠ
ʦ
ʥ
ʩ
ʢ
ʦ
ʝ

 ɹʇʂ 1,81 1,10 0,029 0,0023 1,72 1,83 1,95 3,0 

BH4 0,59 0,60 0,040 0,0099 1,09 1,20 1,33 0,40 

NO2 0,017 0,019 0,014 0,0138 1,59 1,70 1,83 0,02 

CU 0,006 0,009 0,0005 0,0071 1,01 1,10 1,19 0,001 

ʅʌ 0,037 0,042 0,0033 0,0001 1,37 1,49 1,61 0,05 

ʎ
ʘ
ʣ
ʢ
ʠ
ʥ
ʩ
ʢ
ʦ
ʝ

 ɹʇʂ 2,43 0,98 0,053 0,0073 1,34 1,47 1,89 3,0 

BH4 1,08 0,42 0,023 0,0028 1,24 1,35 1,46 0,40 

NO2 0,026 0,015 0,0007 0,0069 1,23 1,34 1,46 0,02 

CU 0,011 0,012 0,00009 0,00084 1,17 1,17 1,29 0,001 

ʅʌ 0,078 0,072 0,0038 0,4ʭ10-4 1,05 1,16 1,28 0,05 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ 

ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʚʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʷ ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘʜ ʟʘ-

ʛʨʷʟʥʷʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʚʣʝʢʦʤʳʤʠ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʧʦʪʦʢʘʤʠ ʚ ʚʦʜʦ-

ʭʨʘʥʠʣʠʱʝ ʩ ʧʨʠʣʝʛʘʶʱʠʭ ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʤʦʞʥʦ  ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ  ʧʨʠʙʣʠʞʝʥʥʦʝ  ʟʥʘʯʝʥʠʝ  ʥʘʜʝʞʥʦʩʪʠ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʥʘ ʦʩʥʦʚʝ 

ʟʘʚʠʩʠʤʦʩʪʠ, ʧʦʣʫʯʝʥʥʦʡ ʜʝʪʝʨʤʠʥʠʩʪʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ, ʢʦʪʦʨʘʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʩʚʷʟʳʚʘʝʪ ʠʪʦʛʦʚʳʡ ʦʙʦʙʱʝʥʥʳʡ ʧʘʨʘʤʝʪʨ ʩ ʥʝʟʘʚʠʩʠʤʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ. ʕʪʘ ʟʘʚʠʩʠʤʦʩʪʴ ʤʦʞʝʪ ʠʤʝʪʴ ʚʠʜ 

ʋ= f (X1,X2,é.,Xn )   . 

ɽʩʣʠ ʟʘʚʠʩʠʤʦʩʪʴ ʣʠʥʝʡʥʘʷ, ʪʦ ʪʦʛʜʘ ʧʦʣʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʞʠʜʘʥʠʷ ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʥʝ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʠʤʠ 

ʪʨʫʜʥʦʩʪʷʤʠ. 

ʕʪʠʤ ʤʝʪʦʜʦʤ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʨʠʩʢ ʟʘʛʨʷʟʥʝʥʠʷ ʊʙʠʣʠʩʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠ-

ʣʠʱʘ ʙʠʦʛʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʡ ʜʣʷ ʘʟʦʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩʦʩʪʘʚʠʣ 



hidrologia ï HYDROLOGY - ȩȮȪȶȴȱȴȩȮɅ 

========================================================= 

80 

 

26%, ʘ ʜʣʷ ʬʦʩʬʘʪʥʳʭ  18%. ɸʥʘʣʦʛʠʯʥʳʝ ʦʮʝʥʢʠ ʜʣʷ ʉʠʦʥʩʢʦʛʦ ʠ 

ʎʘʣʢʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ ʜʘʣʠ ʚʝʣʠʯʠʥʫ ʨʠʩʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ʘʟʦʪʥʳʤʠ ʩʦ-

ʝʜʠʥʝʥʠʷʤʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 27 ʠ 38%. 

ʂʘʢ ʚʠʜʥʦ, ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʚʦʜʦʭʨʘʥʠʣʠʱ ʙʠʦʛʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʜʦʭʦʜʠʪ ʜʦ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʯʪʦ ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ (ʚ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʚ ʩʣʫʯʘʝ ʎʘʣʢʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ) ʘʢʪʠʚʠʟʘʮʠʶ ʵʚʪʨʦʬʠʢʘʮʠ-

ʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ ʛʠʙʝʣʴ ʚʦʜʦʭʨʘʥʠ-

ʣʠʱʘ. 
uak 551.48:627.8. 

wyalsacavebSi  wylis  xarisxis  gansazRvris  saimedo obis  Sefaseba . 
/d .kerese liZe , g.grigolia /. hmis Sro maTa kre buli . _ 2001. _ t . 106. 
_gv.76-80. _ qarT .; rez . qarT .,ingl .,rus . 
   wyalsacavebis  wylis  Semadgenlo bisa  da xarisxis  raodenob rivi  
gansazRvrisTvis  gamoyenebul  iq na saimedoobis  Teoriis  rigi  de-
buleba . wylis  xarisxis  saimedoobad  miRebulia  mis ganmsazRvreli  
qimiuri  ele mentebis  iseTi  albaTuri  mniSvneloba , rodesac  maTi 
koncentraciebi  ar  aRemateba zR vrul  dasaSveb mniSvnelobebs . wylis  
xari sxis  saimedo oba Sefasebuli  iqna paramet ruli  modeliT , ris T v-
isac  gamoyenebulia  SemTxveviTi  funqci ebis  amovard naTa Teoria . sam-
goris , sionisa  da walkis   wyalsaca vebis  wylis  xarisxis  zo gierTi  
elementebisa Tvis  dadge nil  iqna saimedoobis  maxasiaTeblebi . cxr .1. 
UDC 551.48:627.8. 

Assessment of reliability of determination of quality of water in reservoirs. 

/D.Kereselidze, G.Grigolia/. Transactions of the Institute of Hydrometeorology. 

2001.V.106.p.79-80.Georg.: Summ. Georg.,  Eng., Russ. 

     To make a quantitative determination of the water composition and its features in res-

ervoirs, a number of problems of a reliability theory have been used. The water quality is 

considered to be reliable, if concentrations of chemical elements, determining the water 

quality, do not exceed the maximum permissible values. The water quality reliability has 

been assessed as a parametric model, using the theory of random functions fallout. The 

reliability characteristics have been determined for some elements of the quality of water in 

Samgori, Sioni and Tsalka reservoirs.Tab.1. 

ʋɼʂ 551.48:627.8. 

ʆʮʝʥʢʘ ʥʘʜʝʞʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ. /ʂʝʨʝʩʝʣʠʜʟʝ 

ɼ.ʅ., ɻʨʠʛʦʣʠʷ ɻ.ʃ./ ʉʙ. ʊʨʫʜʦʚ ʀʥʩʪʠʪʫʪʘ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ɸʅ ɻʨʫʟʠʠ. ï 2001. ï 

ʪ.106. ï ʩ.76-80. ï ɻʨʫʟ.; ʨʝʟ. ɻʨʫʟ.,ɸʥʛ.,ʈʫʩʩʢ. 

     ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʘ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚ ʚʦʜʦ-

ʭʨʘʥʠʣʠʱʘʭ ʠʩʧʦʣʴʟʦʚʘʥ ʨʷʜ ʧʦʣʦʞʝʥʠʡ ʪʝʦʨʠʠ ʥʘʜʝʞʥʦʩʪʠ. ɿʘ ʢʨʠʪʝʨʠʡ ʥʘʜʝʞʥʦʩʪʠ 

ʧʨʠʥʷʪʦ ʚʝʨʦʷʪʥʦʝ ʟʥʘʯʝʥʠʝ ʦʧʨʝʜʝʣʷʶʱʠʭ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, 

ʢʦʛʜʘ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝ ʧʨʝʚʦʩʭʦʜʷʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ. ʅʘʜʝʞʥʦʩʪʴ 

ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʜʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʪʝʦʨʠʷ ʚʳʙʨʦʩʦʚ ʩʣʫʯʘʡʥʳʭ ʬʫʥʢʮʠʡ. ʋʩʪʘʥʦʚʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʥʘʜʝʞʥʦʩʪʠ ʜʣʷ 

ʥʝʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʦʚ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʊʙʠʣʠʩʩʢʦʛʦ, ʉʠʦʥʩʢʦʛʦ ʠ ʎʘʣʢʠʥʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱ. ʊʘʙ.1. 
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hidrometeorologiis institutis Sromebi, tomi # 106, 2001  

TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL.#106, 2001  

ȸȶȹȪɁ ȮȳȷȸȮȸȹȸȦ ȩȮȪȶȴȲȫȸȫȴȶȴȱȴȩȮȮ ,ȸȴȲ ɷ 106,  2001 
======================================================================= 

uak 556.535 
v.co maia, m.fxa kaZe,  
l.pa pi naSvi li, i.da nelo va 

19601970 wlebis mci re pe ri o di ani aci vebis hid ro mete o ro -

lo gi uri Taviseburebani kav kasi is gla ci o lo gi ur  

zo naSi  

XIVXVII sa ukuneebSi at mosfe ru li na le qebis si ux ves mohyva 
kavkasi o nis mci re gamyin vare ba. gamyin vare bis 150 wlis Sem deg  
gasu li sa ukunis or mocdaaTi an wleb Si myin vareb ma miaRwi es 
Tavi anTi gan vi Tare bis maqsi malur saz Rvars. kav kasi aSi igi 
cno bi lia fer naus sta di is sa xel wodebiT. mas Semdeg TiT qmis 
saukune naxevris gan mavlo baSi myin vare bi ukan ixe ven, ra sac 
mohyva maTi far To bis 30%iT Sem ci re ba. magram aRsaniS navia, 
rom myin var Ta ukan da xevadegra dacia ar iyo uw yveti pro cesi, 
ara med xSi rad ad gi li hqon da xan mokle Se Cere bebs, win svlebs, 
ro mel Ta kva li kar gadaa Se monaxu li bo lo mo re nebi sa da 
tro gu li xe o bebis fer do bebze ce li seburi for mis myinvare bis 
d aj do mis Sedegad gaCenili te ra sebis sa xiT. maT mik ros ta di -
ur mo re nebs uwo deben. aseTi mo re nebis ric xvi kav kasi onze 67ia 
[6]. myinvare bis aq ti vi zaci is yve la ze di di xan grZli vo biT ga mo-
ir Ceva 19601970 wle bi. mis ar sebo bas kar gad adas tu rebs myin va-
reb ze 19501990 wle bis uw yveti sta ci o nalu ri dak vir vebaTa mo-
nacemebis masala. dak vir vebaTa masale bis ga anali zebas v.co mai -
as mra vali Sro ma mieZRvna [1,3,914]. SromebSi aR niS nulia, rom 
dabla mde bare myin vare bis (ko do ri sa da en guris mdi nare ebis 
auz Si) ukan da xeva weli wadSi sa Sualod Sem cir da 2035 mdan 510 
mmde, xolo gaZ li er da win svlis pro cesi maR la mde bare myin va-
reb ze (ri o ni sa da Ter gis mdi nare ebis auz Si) da aTi wlis gan -
mavlo baSi maT win wa i wi es 3050 miT, zo gi erT Sem TxvevaSi 184 
miT (ada la Suxgel meeris ga myin vare ba). cal keul Sem TxvevebSi 
myinvare bis re Jimze mo qmedi faq to re bis gamZaf re bis Se degad 
ad gi li hqon da ki dev uf ro did ka tas tro ful win svlas 650 
mmde myinvar mur kar ze 1960 wels (ba zar du zis gam yin vare ba) [11], 
myinvar kol kaze 4630 mmde 1969 w (yazbegis gam yin vare ba) [12]. 

myinvar Ta enis rye vado ba dro Si kar gad ari s asa xu li 
nax.1ze  mkafi od aris ga moyo fi li 19601970 wle bis aq ti vi zaci is 
peri o di. am pe ri od Si myin var Ta aq ti vi zaci as ad gi li hqon da 
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ara mar to kav kasi onze, ara med al pebSi, ti anSanSi, hi mala i Si, 
kor di li ereb ze, andebze [7].  
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amdenad, metad sa in te re soa 1960-1970 wle bis myin vare bis aq ti -
vi zaci is hid ro mete o ro lo gi uri da hid ro qi miuri Ta -
viseburebani. maTi dadgena em yare ba at mosfe ru li na le qebis, ha -
eris tem pera tu ris, m di nare ebis Ca monadeni sa da mdi naris 
wylis mi nera li zaci is cva le bado bis Seswavlas. aR ni Snuli 
maxasiaTeblebis cvli le ba pir dapir kav Sir Sia kli matis glo -
balur cvli le basTan. sxva das xva re gi o nebis mdi nare Ta au zeb-
Si cvli le ba gansxvavebulad mim di nareobs. myin var Ta aq ti vi za -
cia yve la ze metad mgrZno bi area at mosfe ru li na le qebis ra o -
denobis droSi cvli le bisas [4,8] da aisaxeba mdi nare Ta Camona-
deni sa da maTi wylis mi nera li zac iis c vlilebaSi, ro mel Ta 
rye va no r midan 25-50%mdea. rac Se exeba haeris tem pera tu ras, 
igi sa ukunovani svlis dros nor midan ara ume tes 0.4 0.5 0 far -
gleb Si mer yeobs [2,3] da, am denad, ar ax dens myin var Ta aq ti vi za -
ci aze did gav le nas. 

hid ro lo gi uri Tavisebure bebis ga mosavle nad at mosfe ru li 
nale qebi sa da mdi nare Ta Camonadenis cvli le bani 5 wli ani pe -
ri o dis sa Sualo si di deebis sa xiT war modgeni lia cxr.1Si ro -
gorc myin varu li, ase aram yin varu li mdi nare ebi saT vis.  

cxr.1dan Cans, rom 6070ian wle bis mci re aci vebis pe ri ods 
win us wreb da 56 wli ani (19561960 ww) uxvnale qi ani wle bi, rom -
leb sac mohyva aseve myinvaru li mdi nare ebis ux vwyli anoba. 
aramyin varul mdi nare ebze Camonadeni nor masTan ax los an 
masze nakle bi dar Ca, daaxlo ebiT 23%is far gleb Si. meo re 56 
wli an peri od Si ad gi li hqon da Seb ru nebul su raTs. ker Zod, 
myinvarul mdi nare ebze Camonadeni Semcir da, xo lo aram yin va-
rul mdi nare ebze ki igi ve dar Ca, ro goric is iyo pir vel 56 
wli an peri od Si. ase Ti cvli le bebis xa si aTi gag rZel da 1970 
wlam de, ra sac moy va Camonadenis zrda ro gorc myin varul, ase -
ve aramyin varul mdi nare ebze. 

Camonadeni s Semci re ba myinvarul mdi nare ebze, mi uxedavad ma-
Rali ux vnale qi anobi sa, ai xsneba myinvarul au zebSi na le qebis 
dagro vebiT myin varis ze dapir ze, e.i. Tov lis sa fa riT da kavebu-
li far To bis zrdiT. amis Se degad ad gi li hqon da myin vare bis 
dno bis pro cesebis Se Cere bas  da  al bedos zrdas, rac iw vevs 
myinvareb ze mimdebare ha eris ma sebis aci vebas. es aciveba miT 
uf ro SesamCnevia, rac uf ro me tia myin vari sa da Tov lis sa fa -
riT da fa ru li te ri to ri is far To bi.  
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magali Tad, myin var Tov lis 9 km 2is sa fa ris far To bis SemTxveva-
Si ha eri civ deba 0, 1, 2 da 5 0

Cmde Sesabamisad 600, 400, 200 da 80 
m si maRleebze. Tu es far To bi ga i zar da 16 km2mde, maSin aci ve-
bis ze da saz Rvari mi aRwevs Sesabamisad 800, 600, 300 da 100 m. 
aseTi ga daci vebis Se degad mcir deba myinvare bis hid ro lo gi uri 
efeq tu ro ba, rad gan kar gadaa cno bi li, rom Tov lis sa fa ri 
icavs myin vars dno bi sagan. Tu myin vari mT li anad da fa ru lia 
Tov lis sa fa riT, mi si Txe vadi Ca monadeni 3.54jer nak le bia, 
vid re Camonadeni myin varisa, ro melic Ta vi su fa lia Tov lis sa -
fa ri sagan [13]. ti pi ur ma galiTs war moadgens ux vnale qi ani 1963 
weli, ro desac md. kodo ris auz Si mo vi da 35%iT nor maze meti 
nale qi. magram myinvarul mdi nare ebze Rvan dra sa (s.Rvandra) da 
Cxal Taze (s. Cxal Ta) Camonadeni ga i zar da mci red, 34%iT nor -
masTan Sedare biT (20.5:19.9 da 39.8:38.2). aramyin varu li far To bis 
matebisas es sidide, md.ko do ri  s.la Tas magaliT ze, ga i zar da 
13%iT (99.4:90.1). aramyin varul mdi nare ebze (gu misTa  s.aCadara ) 
nale qebis 24%iT ma te bas mohyva Camonadenis zrda 20%iT nor -
masTan Sedare biT.  

analo gi uri Sem Txveva ganmeor da md. en guris auz Si. na le qe-
bis 2225%iT ma te bis Se degad, 1963 wlis mo nacemebis mi xed viT, 
myinvarul mdi nare ebze mestiaWa la (q.mes ti a) da nak ra (s.nak ra) 
Camonadeni 1820%iT nak le bi aR moCnda nor maze (9.4:11.8 da 9.3:11.8). 
aramyin varu li far To bis zrdas Tan da kavSi re biT md. en guris 
(s.xai Si) Camonadeni 18%iT me ti gax da nor maze (130:111).        

moyvani li ma gali Tebi dan aS karad Cans, rom ux vi at mosfe ru -
li na le qebis dros myin vare bis hid ro lo gi uri ro li mcir deba, 
rac gamoixateba Ca monadenis klebaSi.  

aRniS nul Tan er Tad metad sa in te re soa mdi nare ebis wy lis 
minera li zaci is di namika. g.gaCeCila Zis Sro mis Ta naxmad minera -
li zacia da moki debulia mdi naris wyli anobaze [5]. amdenad, 
myinvare bis hid ro lo gi uri efeq ti anobis Semci re basTan mimar-
TebiT iz rde ba minera li zaci is si di de. 

moyvani li cno bebi dan aS karaa, rom 19551960 wle bis xSi ri, 
nor maze meti na le qebis ga mo (cxr.1), war moSobi li Tov lis sa -
fa ri dno bas ver as wreb da da ad gi li hqon da ga umdnari fe nis 
dagro vebas Zi ri Tadad fir nis vel Si, ro melic myin varis saz -
rdos war moadgens. SeiZ le ba da vaskvnaT, rom, rac uf ro me tia 
gaumdnari fe nis sis qe da rac nak le bia ab la ci is pe ri od Si ha e-
ris tem pera tu ra, miT me tia myin vare bis aq ti vi zacia (nax.1). iq ve 
moyvani li gra fi ki gviC venebs fir nis vel ze dag ro vi li na le qe-
bis gavlenas myin vare bis siC qare ze, maT gaaqti treba ze. igi 
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vlin deba 10 wlis Sem deg myin vare bis mai li sa da dev do ra kis 
24002700 m simaRle ze, 8 wlis Sem deg  myin vare bis ger geti sa da 
su aTi sis 30803100 m si maRle ze, 7 wlis Sem d eg  myin var aba nos 
3380 m simaRle ze da 2,5 wlis Sem deg  myin var ger geTis 3580 m 
si maRle ze [3].  
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uak 556.535 
19601970 wle bis  mci repe ri o di ani  aci vebis  hid ro mete o ro lo gi u-
ri  Taviseburebani  kavkasi is  gla ci o lo gi ur  zo naSi . /v.co maia , 
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m.fxa kaZe, l .papi naSvi li , i .danelo va/. hmis SromaTa  krebuli . _ 
2001. _ t . 106. _gv.82-90 _qarT .;rez .qarT .,ingl .,rus . 

   dadgenilia, rom gasuli saukunis 6070ian w lebSi ad gili 
hqonda kavkasiis myinvarebis aqtivizacias. da bla mde bare myin -
varebis ukan daxevis siCqare Senelda 3035 metridan 510 metramde 
weliwadSi (mdi nareebis kodoris da enguris auzebSi). maRla 
mdebare myinvarebze aRiniSneboda maTi myin varuli ene bis win -
svla 3035 metramde 10 wlis ganmavlobaSi (mdinare ebis ri onis 
da Tergis auzis myinvarebi), zogi erT myi nvarze ki katas -
trofuli win svla 650 metridan 1960 wels myi nvar murkarze 
(bazarduzis gamyinvareba)  4630 met ramde 1969 wels my invar 
kolkaze  (yazbegis gamyinvareba).  

   myinvarebis aqtivizacia aris 19551965 wlebSi nor maze 
2025%iT meti mo suli atmosferuli naleqebis Sede gi, ra sac 
amtkicebs Txevadi Camonadenis 820%iT Sem cireba nor masTan 
SedarebiT Zlier. gamyin varebis mdinareebze (mdi nareebi 
mestiaWala, nakra da sxv.), ra dgan Zlier Semci rda myinvarebis 
ablacia da isini dafarulni iyvnen Tov lis safariT. 
myinvarebis hidrologi uri efeqtianobis Semcire basTan erTad 
gai zarda mdinaris wylis minerali zacia. il.1,cxr.1,lit.das.14.  

 
UDC 556.535 

Hydrometeorological peculiarities of small cold period of 19601970es in the 

glacial zone of the Caucasus. /V.Tsomaia, M.Pkhakadze, L.Papinashvili, 

I.Danelova/. Transactions of the Institute of Hydrometeorology. 2001.V.106.p.82-

90.Georg.: Summ. Georg., Eng., Russ. 

     It has been established that in the 6070es of the past century the activation of 

the Caucasus glaciers took place. At low descending glaciers the rate of retreat was 

slowed down from 3035 m/yr to 510 m/yr (glaciers of Kodori and Enguri basins). 

At highly located glaciers advance of their tongues up to 3050 m per decade is 

fixed (glaciers of  Rioni and Tergi basins). Catastrophic offensives up to 650 m on 

some glaciers took place in 1960 (the Murkar glacier of  Bazarduze glaciation) and 

even to 4630 m in 1969  (glacier  Kolka of the Kazbek glaciation). 

     Activation of  glaciers is the result of growing precipitation in 19551965, 

exeeding the annual norms by 2025%, that caused the accumulation of  growing 

layer of  precipitation, which is confirmed by the decrease of liquid runoff by 

820% down to the  norm on the rivers with significant glaciation (Mestiachala, 

Nakra end others). The decrease of hydrological efficiency of  graciers is 

accompanied by the increase of  mineralization of water in  rivers. 

Fig.1,Tab.1,Ref.14.  
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ʋɼʂ 556.535 

ɻʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʘʣʦʛʦ ʧʦʭʦʣʦʜʘʥʠʷ 6070ʭ ʛʦʜʦʚ ʚ 

ʛʣʮ̫ʠʘʣʴʥʦʡ ʟʦʥʝ ʂʘʚʢʘʟʘ. /ʎʦʤʘʷ ɺ.ʐ., ʇʭʘʢʘʜʟʝ ʄ.ɺ.,ʇʘʧʠʥʘʰʚʠʣʠ 

ʃ.ʂ.,ɼʘʥʝʣʦʚʘ ʀ.ʈ./ ʉʙ. ʊʨʫʜʦʚ ʀʥʩʪʠʪʫʪʘ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ɸʅ ɻʨʫʟʠʠ. ï 

2001. ï ʪ.106. ï ʩ.82-90. ï ɻʨʫʟ.; ʨʝʟ. ɻʨʫʟ.,ɸʥʛ.,ʈʫʩʩʢ. 

       ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 6070ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʥʘʙʣʶʜʘʣʘʩʴ ʘʢʪʠʚʠ-

ʟʘʮʠʷ ʣʝʜʥʠʢʦʚ ʂʘʚʢʘʟʘ. ʅʘ ʥʠʟʢʦʩʧʫʩʢʘʶʱʠʭʩʷ ʣʝʜʥʠʢʘʭ ʠʤʝʣʦ ʤʝʩʪʦ 

ʟʘʤʝʜʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʠʭ ʦʪʩʪʫʧʘʥʠʷ ʦʪ 3035 ʜʦ 510 ʤ/ʛʦʜ (ʣʝʜʥʠʢʠ ʙʘʩʩʝʡʥʦʚ 

ʨʝʢ ʂʦʜʦʨʠ ʠ ʀʥʛʫʨʠ). ʅʘ ʚʳʩʦʢʦ ʟʘʢʘʥʯʠʚʘʝʤʳʭ ʣʝʜʥʠʢʘʭ ʦʪʤʝʯʝʥʳ 

ʥʘʩʪʫʧʘʥʠʷ ʠʭ ʷʟʳʢʦʚ ʜʦ 3050 ʤ ʟʘ 10 ʣʝʪ (ʣʝʜʥʠʢʠ ʙʘʩʩʝʡʥʦʚ ʨʝʢ ʈʠʦʥʠ ʠ 

ʊʝʨʝʢ), ʘ ʥʘ ʥʝʢʦʪʦʨʳʭ ʣʝʜʥʠʢʘʭ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʧʦʜʚʠʞʢʠ  ʜʦ 650 ʤ ʚ 

1960 ʛ. ʣʝʜʥʠʢʘ ʄʠʨʢʘʨ (ɹʘʟʘʨʜʶʟʩʢʦʛʦ ʦʣʝʜʝʥʝʥʠʷ), ʜʦ 4630 ʤ ʚ 1969 ʛ. 

ʣʝʜʥʠʢʘ ʂʦʣʢʘ (ʂʘʟʙʝʢʩʢʦʛʦ ʦʣʝʜʝʥʝʥʠʷ). 

     ɸʢʪʠʚʠʟʘʮʠʷ ʣʝʜʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʚʳʧʘʜʝʥʠʷ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʚ 19551965 ʛʛ, ʧʨʝʚʳʩʠʚʰʠʭ ʥʦʨʤʫ ʥʘ 2025%. ɺʚʠʜʫ 

ʵʪʦʛʦ ʚ ʣʝʜʥʠʢʦʚʳʭ ʙʘʩʩʝʡʥʘʭ ʠʤʝʣʦ ʤʝʩʪʦ ʥʘʢʦʧʣʝʥʠʝ ʪʚʸʨʜʦʛʦ ʩʣʦʷ 

ʦʩʘʜʢʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʞʠʜʢʦʛʦ ʩʪʦʢʘ ʜʦ 820% ʥʠʞʝ 

ʥʦʨʤʳ ʥʘ ʨʝʢʘʭ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʦʣʝʜʝʥʝʥʠʝʤ (ʨʝʢʠ ʄʝʩʪʠʘʯʘʣʘ, ʅʘʢʨʘ ʠ 

ʜʨ.). ʉ ʫʤʝʥʴʰʝʥʠʝʤ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʜʥʠʢʦʚ ʫʚʝʣʠʯʠʣʘʩʴ 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʨʝʯʥʳʭ ʚʦʜ.ʈʠʩ.1,ʪʘʙ.1,ʣʠʪ.14 
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uak 556.06 : 556.166 
c.basilaSvili  

saqarTvelos  mdinareTa  wyaldidobis  maqsimaluri  

xarjebis  prognozireba  hidrologiuri  informaciis  

SezRudulobis  pirobebSi  

   sadReisod  ZiriTadad  aRar  mimdinareobs  mdinare Ta wy-
lis  xar je bis  gazomva. xolo  iq , sadac  aRdga dakvirvebebi , sa-
zomi  xel sawyoebi  ar  aris  tarirebuli  da, amitom, mosalod -
nelia  didi  uzustobebi . mdinareTa  xarjebi  ki  aris  erTerTi  
ZiriTadi  faqtori  adre  SemuSavebuli  hidrologi uri  
prognoze bisa , romlebic  sadReisod  amis gamo aRar  gamoi yeneba. 

  Amitom, miznad  davisaxeT  SevimuSaoT saprognozo  meTo-
dikebi  hidrologiuri  informaciis  gareSe. am mxriv  yvelaze  
saWirboroto  da mniSvnelovania  wyaldido bis  maqsimaluri  
xarjebi , romelTa  gavlas  xSirad  di di  materi aluri  za rali  
moaqvs. isini  war moadgenen did  saSiSroebas  mosaxleobis , gare -
mosa da hidroteq ni kuri  nagebobebisa Tvis . 

   hidrologiuri informaciis SezRudulobis piro bebSi sa -
yuradReboa cxr.1Si moyvanili monacemebi, ro mlebic miRe bulia 
19571980 wlebis dakvirvebis masal ebiT Sedgen ili kom ple qsuri 
grafike bis analiziT [1]. aq saqarTvelos mdinareTa mTa vari 
hidrokveTe bisaTvis mocemulia wylis maqsimaluri xarje bis 
saSualo mni Svneloba da misi gavlis saSualo TariRi, ag reTve 
udidesi xarji TariRiT da maqsimumis umci resi  mniSvneloba.  

  19361975 wlebis monacemebis analiziT [2] wyaldidobis 
maqsimaluri xarjebis gavlis sixSire (SemTxvevaTa rao denoba) 
calkeuli Tveebis mixedviT ase warmoidgineba:  

 
mdinare Ł punqti  III  IV  V VI  VII  VIII  
enguri Ł xaiSi  _ _ 3 8 18 6 
rioni Ł al pana 1 13 9 8 4 4 

yvirila Ł zestafoni  15 9 7 4 2 _ 
mtkvari Ł Tbilisi  1 19 16 5 _ _ 
alazani Ł Saqriani  _ 5 11 15 6 2 

Tu procentulad viangariSebT, maqsimaluri xarjebis gavla 
xdeba^ md. engurze  xaiSTan ivlisis TveSi  57%, ker Zod, mis I 
dekadaze modis yve laze meti SemTxveva (26%) yvela sxva 
dekadebTan SedarebiT; md. rionze  al panasTan piki gae dineba 
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ivnisSi  49%, romlis II dekadaze modis 28%; md. yvirilaze  
zestafonTan  aprilSi  51% da mis I dekadazea 21%; md. 
mtkvarze  TbilisTan maisSi 47% da mis I deka daze modis 24%; 
md. alazanze  Saqri anTan ivnisSi 40%, romlis I dekadazea 24%.  

 

cxrili  1 saqarTvelos  mdinareTa  wyaldidobis  maqsimaluri  
xarjebis  (m3/wm) saSualo  maxasiaTeblebi  

 
mdinare Ł punqti  

 
a

u
zi

s 
fa

r
-

T
o

b
i,

 
km

2  

saSualo  eqstremumebi  

M
m

n
iS

vn
elo

b
a

 

T
a

r
iR

i
 

u
d
id

e
si

 

T
a

ri
R

i
 

U
u

m
ci

re
si

 

kodorilaTa  1420 496 26.06 1040 09.05.77 274 
enguriifari  362 58.6 03.07 107 09.05.71 37 

mestiaWalamestia  144 75.6 22.07 351 06.06.69 32.5 
xobilegaxara  310 120 07.06 277 13.04.75 71.5 

rionioni  1060 193 13.06 338 30.04.72 134 
rionialpana  2830 448 22.05 605 03.04.58 276 

yvirilazesta foni  2490 379 02.04 646 09.02.73 140 
Zirulaweva  1190 224 03.04 468 19.02.73 28 

Cxerimelaxara gauli  398 85.5 07.04 173 19.03.73 36.7 
xaniswyalibaR daTi  655 86.3 18.04 209 22.02.60 42 

cxeniswy alircxmeluri  1450 325 11.06 656 27.04.65 174 
zesxozesxo  44.8 21.1 11.07 63.8 03.06.64 8.27 
Woroxierge  22000 1150 01.05 2100 05.04.75 739 

aWariswvaliqeda  1360 240 18.04 640 21.02.60 146 
mtkvarixerT visi  4980 254 03.05 742 07.04.70 124 
mtkvarigrakali  16700 799 28.04 1910 05.04.79 351 

focxovisxvilisi  1730 165 02.05 581 05.04.79 71.2 
borjomulabor jomi  165 27 23.04 59 30.03.70 13.3 

didi liaxvijava  646 97.1 21.05 185 18.04.57 46.5 
TeTri aragvifasanauri  335 66.2 26.05 166 10.04.80 34 

fSavis 
aragvimaRaros kari  

736 109 01.06 338 26.04.65 50.1 

algeTifarcxisi  359 66.5 09.05 167 22.03.74 5.61 
qcia xramiedikilisa  544 69.5 05.05 105 10.04.80 30.6 

iorilelovani  494 148 27.05 324 01.04.70 68.4 
alazanibirkiani  282 80.9 05.06 365 06.04.75 34 
alazaniSaqriani  2190 276 05.06 486 11.04.67 124 

Cvens mier , 1990 wlam de ar sebuli  dakvir vebis  masale bis  an-
al iz iT , miRebuli  wyal di do bis  maqsi malu ri  xar je bis  sta tis -
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ti kuri  maxasi aTeble bi  mocemulia  [3] Sro maSi , said anac  ir kve-
va, rom  maqsi malu ri  xar je bis  cvale bado ba (vari ac ia ) wli dan 
wlam de yvela ze nakle bia  (Cv=0.240.40) maRal mTian mdinare ebze, 
sadac  is i ni  re gu la ru lad  for mir debi an, Ziri Tadad, mdgradi 
Tovlisa da myinvaruli wylebiT. yvelaze didi cvaleb adobiT 
Cv=0.710.72 gamoirCevian maqsimaluri xarjebi md. qsanze da md. 
alazanze, mdinare aragvis Sena kadebze Cv=0.500.52. rac Seexeba 
maqsimaluri xarjebis asimetriis koefici entebs, isini 
meryeoben Ca=1.023.69 farglebSi.  

nax.1ze mocemulia  Cvens mier  miRebuli  wyal di dobis  maq-
simaluri  xarjebis  uzrunvelyofis  mrudebi  mdinareebis  
enguris , rionis , yvirilas  da xaniswylis  saprognozo  
hidrokveTebisaTvis.  

 
aRsaniSnavia, rom md. enguris auzSi jvris wyal sacavamde da 

md. rionis auzSi sof. namoxvanamde, Seuswa vlel mdina reTa 
wyaldidobis Camonadenis gansazRvrisT vis Cvens mier agebu lia 
damokidebulebebi auzis far TobTan (km 2) da wylis saSu alo 



hidrologia ï HYDROLOGY - ȩȮȪȶȴȱȴȩȮɅ 

========================================================= 

93 

 

wli ur xarjebTan (m 3/wm), romelnic analitikurad ase 
gamoiyurebian:  

QIYYIII =aA ,                                                       (1) 
 

QIYYIII =bQ ,                                                       (2) 
 

sadac md. enguris auzisaTvis  a=0.085, b=1.85, md. rionis auzi -
saTvis ki a=0.062, b=1.70. 

saqar Tvelos  mdinare ebze wyal di do bis  maqsi malu ri  xar je bi  
fo r mir debi an eqstre malu rad , ro ca  xde ba Tanxved ra  Tov lis  
in ten si uri  dno bi sa da di di  Tavsxma wvimebi sa. is i ni  sxvadas xva 
mdinaris  auz Si  sxvadas xvanair ad for mir debi an da, amit om, ar  
ar i an id entu ri . gar da ami sa, wyal di do bis  pik ze did  gavle nas 
axdens at mosfe ru li  nale qebis  in ten si voba, maTi  ganawi le ba 
te ri to ri aze da ki dev bevri  sxva el emente bi , ro mel Ta gansaz -
Rvra  ar  xer xde ba prog nozis  gacemisas da, amit om, iz Rudeba 
mTeli  ri gi  faq to re bis  gaTvalis wi neba, ro mel nic  gavle nas ax-
denen maqsi malu ri  xar je bis  for mire baze. 

 am mizez Ta gamo metad  rTu lia  wyal di do bis  maqsi malu ri  
xar je bis  grZel vadi ani  prog nozi re ba. prog nozi  dgeba martis  
III  dekadis  Sua ric xvebSi , ro ca  ar sebobs  mxolod  mwiri  in -
for macia  Semodgo misa da zamTris  mete o el ementeb ze. saprog no-
zo  peri od Si  (24 Tve) da gansakuT re biT  misi  for mire bis  eqs-
tre malur  si tu ac i aSi  moqmedi  faq to re bis  prog nozi  ki  ar  ar -
sebobs . 

swored  amis  gamo, miux edavad Cveni  mraval mxri vi  kvle vi sa, 
mraval faq to ri ani  sta tis ti kuri  saprog nozo  modelis  da saTa-
nado  samanqano prog ra mebis  [4,5] gamoyenebiT , ver  iq na miRebuli  
di di  si zus tis  saprog nozo  damoki debule bebi , rom le bic  moce-
mulia  cxr .2Si. aq prog nozebi  Sefa sebulia  Semdegi  kri te ri um-

ebiT : S/s  prog nozebis  saSualo  kvadra tu li  cdo mile bis  (S) 
Sefar deba mdinaris  maqsi mal uri  xar je bis  saSualo  kvadra tul  

gadax ras Tan (s), rom lis  mniSvnelo ba saTanado  dari gebis  mi-
xed viT  ar  unda aRemat ebod es 0.80s [6], P%prog nozebis  gamar-
Tle bis  uz run vel yo fa , ro melic  damakmayo fi leb lad  iT vle ba, 
Tu  P>60%, r ko re la ci is  ko ef ic i entia  faq ti ur sa da prog no-
zul  mniSvnelo bebs Soris , ro melic  meti  unda iy os  0.60ze, ʕ  
saprog nozo  damoki debule bis  ekonomik uri  ef eqti  ki  meti  unda 
iy os  50%ze. 

 dasavleT saqarTvelos mdinareebidan enguris, rionis da 
yvirilasaTvis miRebuli saprognozo da mokidebulebaTa 
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Sefase bis mTavari kriteriumi S/sÓ0.8, rac imaze miuTiTe bs, rom 
prog nozebi SeiZleba gaices konsultaciebis saxiT.  

md. engurze maqsimaluri xarjebi gaivlian iv lisis TveSi, 
e.i. operatiuli prognozis Sedgenidan 33,5 Tvis Sem deg. swored 
am periodSi aq xSirad aRiniSneba Tavsxma wvimebi, romelTa 
prognozireba jer kid ev SeuZlebelia. ami tom, SeviswavleT 
korelaciuri matrica maqsimalur xar jebsa ( Qmax m3/wm)) da 
yvela arsebul faqtorebs Soris, ro melTa infornacia 
SeiZleba arse bobdes martis Tvis bolos: naleqebi ( Pmm), haeris 
temperatura ( ɗ

0
C ), TovlSi wylis maragi ( W mm) da Tovlis 

safaris sisqe (d sm). 
  pirvel rigSi ganvixileT kavSirebi atmosferul na -

leqebTan. aRsaniSnavia, rom rogorc gasaSualebuli, ise 
calkeuli meteopunqtebis monacemebiT gamoTvlili cal ke 
Semodgomis, zamTris da gazafxuli s naleqebis jamis kavSiris  
sizuste maqsimalur xarjebTan ar aRe mateba rÒ0.30s. mxolod 
Tebervlis Tvis naleqebi calke ul mete opunqtebTan iZlevian 
kavSirs sizustiT r=0.330.37. 

   sxvadasxva periodis haeris temperaturasTan kav Si ris 
sizuste Seadgens r=0.040.12, mxolod aprilis Tvis tempera -
turis kavSiriT maqsimalur xarjTan miiReba r=0.29. 

   samwuxarod Zalian uSedego aRmoCnda, agreTve, kav Sirebi 
maqsimalur xarjebisa mis ZiriTad maformire bel faqtorebTan  
Tovlis safarTan. misi arc marS rutuli da arc dekaduri 
agegmvis monacemebiT kavSiris sizuste ar aRemateba r=0.20s. 
mxolod mezobeli auzi dan meteo punqt lebardes TovlSi 
wylis maragTan da mis sis qesTan (d sm) r=0.300.37s Seadgens.  

aseT rTul  situaciaSi , ra  Tqma unda , Znelia  raime  
saprognozo  modelis  Sedgena. yvel a arsebuli  faqto ridan  
sxvadasxva  maTematikuri  kriteriumisa  da mraval bijiani  
gacxrilvis  meTodis  gamoyenebiT [4] miRebul  iqna Semdegi 
saprognozo  modeli  Sesabamisi mravlobiTi  ko relaciis  koe-
ficientebiT  (R): 

Qmax=f(P1II, q  IY, dmax, q XIIII , PXII),                                        (3) 

R = 0.37, 0.45, 0.512, 0.55, 0.55. 
vinaidan  aq bolo  faqtori  ar  iZleva  kavSiris  gaumjobese -

bas, amitom, SeiZleba  misi  ugulvebelyofa . dar Cenili  faqtore -
bidan  ki  saTanado  kvlevis  [5] Sedegad miRebuli  iqna is  
saprognozo  gantolebebi , romlebic  mocemulia  cxr .2Si . maTi 
Sefaseba  Seadgens S=0.900.92. 
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dasavleT  saqarTvelos  mdinareebidan  mxolod  md. xanis -

wyalisTvis  iqna miRebuli  dadebiTi  Sefasebis  (S/s=0.75) 
saprognozo  damokidebuleba  Tovl agegmvis marSrut  nabeRlav   
baxmaros  monacemebiT, romliTac  prog nozi  SeiZleba  ukve 
martis  Sua ricxvebSi  Sedges. 

aseTive , SedarebiT  kargi  Sedegi , miviReT  Tovlis  agegmvis 
monacemebiT md.liaxvze  kexvTan. aq maqsimalu ri  xarjebi  dava-
kavSireT  rogorc  TviT  lia xvis  auzSi , ise  mis mezobel  md. 
aragvis  auzSi  mdebare marSrutebis  monacemebTan. maTi kavSi ris  
sizuste  Seadgens  r=0.66  0.71s, xolo  saprog nozo  ganto le bis  

Sefasebis  krite riumi  S/s=0.740.78. ufro  karg  prog nozs  (S/s=0.66) 
iZleva  erTo blivi  gaTvalisw ineba TovlSi  wylis  maragisa , aR-
ricx uli  jvris  uReltexilze  TebervalSi , da gubTa  erwos  
marSrutze  martSi . am SemTxvevaSi korelacis  ko efi ci enti  
faqti ursa  da prognozul  mniSvnelobebs  So ris  Seadgens r=0.77, 
prog nozebis  gamarTlebis  uz ru nvelyofa  ki  P=67%. 

dadebiTi Sefasebis prognozebi miviReT, agreTve, md. qsanze 
korinTasTan m/s jvris uReltexilze Tov lSi wylis maragisa 
da m/s fasanaurSi zamTris tem peraturis erToblivi gaTva -

liswine biT. maTi Sefasebis kriteriume bia S/s=0.74 da P=69%.        
md. aragvis  auzis mona cemebiT, marTalia, moxerxda md. li ax-

vis da qsnis maqsimaluri xarjebis progno zireba, magram, am 
monacemebiT ver moxerxda TviT md. aragvis SenakadebisT vis 
dadebiTi Sefasebis prognoze bis miReba. maTi Sefaseba S/s= 

=0.840.90, romle biTac gaicem a prog nozebi konsultaciebis 
saxiT.  

amri gad, SeiZ le ba iT qvas, rom  wyal di do bis  maqsi malu ri  
xar je bis  for mire ba xde ba ra  metad  rTu li  amin dis  pi ro bebSi , 
ra zedac  nakle bad moqmedeben wi na peri od is  faq to re bi , amit om, 
maTma damoki debule bam maqsi malur  xar jeb Tan ar  mogvca  di di  
si zus tis  saprog nozo  kavSi re bi . magram, ro gorc  cxri li  2dan 
Cans, maTi  gamoyenebis  ekonomik uri  ef eqtu ro ba ʕ=57-73% da aW-
ar bebs misi  nor mis gamoyenebis  ef eqtu ro bas 723%iT , rac  gvaZ-
levs  imis  garan ti as, rom  maTi  gamoyenebiT  SeiZ le ba Tavi dan 
avic il oT  di di  mate ri al uri  za ra li  da msxverpli . miRebuli  
prog nozebis  gamoyenebis  ef eqtu ro ba ud avoa imis  gamoc, rom  
maTi  dro ul o ba (saprog nozo  peri od is  xangrZli vo ba) 1dan   3.5 
Tvea. am peri od is  ganmavlo baSi , saSiS ro ebis  dros , Tavi suf -
lad  SeiZ le ba ro gorc  mosaxle ob is , ise  pi rut yvi sa da mate ri -
al uri  fa seul ob is  evakuac ia . am mizez Ta gamo SemuSavebuli  



hidrologia ï HYDROLOGY - ȩȮȪȶȴȱȴȩȮɅ 

========================================================= 

97 

 

prog nozebi  saTanado  meTo du ri  miTi TebebiT  gadacemulia  op-
er at i u li  prog nozebis  gasacemad. 
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uak 556.06 : 556.166 
saqarTvelos  mdinareTa  wyaldidobis  maqsimaluri  xarjebis  
prog nozireba  hidrologiuri  informaciis  SezRu dulobis  
pirobebSi . / c . basilaSvili /.hmis SromaTa  krebuli . _ 2001. _ t . 
106. _gv.91-98.qarT .; rez .qarT .,ingl .,rus . 

   sadReisod saqarTvelos mdinareebze aRar mimdina robs 
wylis xarjebis gazomva, romelnic warmoad gendnen mTavar faq -
tors arsebul sa prognozo d amokidebulebebSi. opera tiuli 
progno zebis gacemis mizniT SemuSavebulia saprognozo 
gantole bebi hid rologiuri in formaciis ga reSe..  
UDC 556.06:556.166 

Forecasting maximum floods on the rivers of Georgia under limited 

hydrological data conditions./Ts.Basilashvili/. Transactions of the Institute of 

Hydrometeorology. 2001.V.106.p.91-98.Georg.:Summ.Georg., Eng., Russ. 

     Water discharge of  Georgian rivers is not being measured at present, though 

it was the main element in available  forecasting dependencies. To make 

operational projection, prognostic equations have been obtained without 

consideration of hydrological information.Fig.1,Tab.2,Ref.6. 

ʋɼʂ 556.06 : 556.166 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʧʦʣʦʚʦʜʴʷ ʨʝʢ ɻʨʫʟʠʠ ʧʨʠ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ.  /ɹʘʩʠʣʘʰʚʠʣʠ ʎ.ɿ./ ʉʙ. 

ʊʨʫʜʦʚ ʀʥʩʪʠʪʫʪʘ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ɸʅ ɻʨʫʟʠʠ. ï 2001. ï ʪ.106. ï ʩ.91-98. ï 

ɻʨʫʟ.; ʨʝʟ. ɻʨʫʟ.,ɸʥʛ.,ʈʫʩʩʢ. 

     ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʨʝʢʘʭ ɻʨʫʟʠʠ  ʥʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʠʟʤʝʨʝʥʠʷ 

ʨʘʩʭʦʜʦʚ ʚʦʜʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʣʠʩʴ ʛʣʘʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚ ʩʫʰʝʩʪʚʫʶʱʠʭ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʷʭ. ɼʣʷ ʚʳʧʫʩʢʘ ʦʧʝʨʘʪʠʚʥʳʭ ʧʨʦʛʥʦʟʦʚ ʨʘʟʨʘ-

ʙʦʪʘʥʳ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʙʝʟ ʫʯʝʪʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
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hidrometeorologiis institutis Sromebi, tomi # 106, 2001  

TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL.#106, 2001  

ȸȶȹȪɁ ȮȳȷȸȮȸȹȸȦ ȩȮȪȶȴȲȫȸȫȴȶȴȱȴȩȮȮ ,ȸȴȲ ɷ 106,  2001 
======================================================================= 

uak 631.675 
i.ge la Ze, n.devdari ani, s.ko paZe,  
g.Cikvai Ze, o.Sveli Ze 

op ti mizi re buli mor wyvis nor mebi Zi ri Ta di kul tu re bis 

zrdagan vi Ta re bis sxva dasxva pe ri o di saT vis aR mosavleT  

saqar Tve los pi ro bebSi  

  mor wyvis mi zania sa sof losa meur neo kul tu rebs mo cemul 
kli matur pi ro bebSi ni adagSi Se vuqmnaT teniano bis ise Ti re Ji -
mi, ro melic mce naris zrdagan vi Tare bi saTvis sa ukeTeso iq neba. 
am miznis mi saRwevad au ci le belia da muSavebul iq nas meTo di ka, 
ro melic sa Suale bas mogvcems ganvsaz RvroT is, Tu ra ra o de-
nobis wya lia sa Wiro (mor wyvis nor ma) da ro dis un da mi vawo-
doT igi ni adags. mor wyvis nor mas uwodeben wylis im ra o deno-
bas, ro melic er Tma heqtar ma far Tob ma erTi mor wyvis dros 
unda mi i Ros. cxa dia, mor wyvis nor ma mudmiv si di des ar war mo-
adgens. igi er Ti da igi ve kul tu ri saT vis mi si zrdagan vi Tare -
bis fa zebis mi xed viT ic vle ba savegeta cio pe ri o di s gan mavlo -
baSi. mce naris gan vi Tare bis da sawyi si danve Tan daTanobiT iz -
rde ba wyal ze moT xov ni le bac, rac Ta vis maqsi mums aRwevs vege-
ta ci is saw yi si pe ri o dis mi wuruls, ris Sem deg iw yebs Semci re -
bas da ve geta ci is b o los TiT qmis qre ba. mor wyvis nor ma aseve 
damoki debulia sa sof losa meur neo kul tu ris  saxeze. ni adagis 
meqani kur Sed geni lo baze, mi si aq ti uri fe nis sis qeze da a.S. mi -
uxedavad imi sa, rom sar wyavi nor mebis da d genasa da mor wyvis 
vadebis gan saz Rvras, anu rwyvis re Ji mis Ses wavlas, mec ni ereb ma 
sakmaod ad re uli dro i dan mi aqci es yu rad Reba. sakiT xi dRe i -
saT vis sa bo lo od ga dawyveti li ar aris. swo red am is ga moa, 
rom sar wyav ra i o nebSi rwyva sa Wiro ef eqts ver ax dens. uf ro 
metic, zog jer aras wori rwyvis re Ji mis SemTxvevaSi (rwyva gadi -
debuli mor wyvis nor mebi Ta da va debis dar RveviT) te ri to ri a-
ze myar deba wylis ara sasur veli ba lan si, matu lobs gru ntis 
wyle bis do ne, ra sac mos devs ni adagis da Wao beba da meo ra di 
damla Seba. unda aRi niS nos, rom ga di debuli mor wyvis nor mebiT 
gamowveuli ni adagis ga daWarbebuli te ni anoba iseT save ara sa-
sur vel gav le nas ax dens mcenaris zrdagan vi Tare basa da mo sav-
li anobaze, ro gor sac ni adagSi te ni anobis nak le bo ba. 

   mor wyvis nor mis gansaz Rvra ram deni me meTo diT Se iZ le ba. 
mocemul naS rom Si ga moyenebulia a.n.kos ti ako vis meTo di [1], 
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rom lis Tanaxmadac mor wyvis nor ma M gani saz Rvre ba for mu-
liT:  

                                           M=WzR+W0 ,                    (1)  
sadac M  mor wyvis nor maa, WzR  ni adagis zRvru li wyal te -

vado ba, W0  ni adagSi te nis da saSvebi mniSvnelo bis qve da zRva -
ri (Wkno bis ko efi ci enti). Cven ma gamokvle vebma aCvena [3], rom n -
i adagis op ti malu ri te ni anobis ze da saz Rvari zRvru li wyal -
te vado bis 95% Se adgens: amitom, mor wyvis nor ma gamoTvli li 
iq na for muliT:  

                                        M=0.95WzR+W
1   ,                (2)  

sadac W
1 ð opti malu ri te ni anobis qve da saz Rvaria.  

  aRmosavleT sa qar Tvelo Si Zi ri Tadi sa sof losa meur neo 
kul tu re bia: sa Semodgo mo xor bali, qe ri, va zi, xe xi li, War xa-
li, kar to fi li, mze sumzi ra, Tam baqo, bos tne uli da baR Ceuli, 
eTer zeTo vani, sa si lo sed da Tesi li kul tu re bi da er Twli ani 
da mra val wli ani ba la xebi. sak vlev te ri to ri aze gan la gebul 
agro mete o sad gureb ze ar ar sebobs saTanado mo nacemebi, rom le -
bic sa Suale bas mogvcemda dag vedgi na mor wyvis nor mebi eTer -
zeTo vani, bos tne uli da baR Ceuli kul tu re bi saTvis. amitom, 
maTi mor wyvis nor mebis da sad genad vi sar gebleT literatura -
Si ar sebuli da sap ro eqto mo nacemebiT. ze moT CamoTvli li 
kul tu re bi dan da nar Ceni saTvis ag ro mete o sad gureb ze ar sebuli 
dakvir vebis mo nacemebi sa da Cve ni ga mokvle vis sa fuZ vel ze, (2) 
for muliT dad genil iq na mor wyvis nor mebi mce nare Ta zrdagan -
vi Tare bi saT vis.  

cxr.1Si moy vani lia sa Semodgo mo xor blis (qe ris) mor wyvis 
nor mebi mmSi sa vegeta cio Tve ebSi ni adagis 70 sm fe ni saT vis. 
sakvlev te ri to ri aze am kul tu ris T esva oq tom ber Si war moebs: 
dablob ra i o nebSi Tvis da sawyis Si, xo lo maR lob Si  Tvis bo -
los. Ta vi si aR mocenebi sa da nor malu ri zrdagan vi Tare bi saT -
vis es kul tu ra da Tesvis Tanave wylis sak mao marags sa Wiro ebs. 
gansakuT re biT did moT xov ni le bas uye nebs igi sax nav fe nas. Tu 
am fe naSi wylis ma ra gi 20 mmze nakle bia, mi si aR moceneba da 
Semdgo mi zrdagan vi Tare ba sag rZnob lad fer xde ba.  

aRmosavleT sa qar Tvelos te ri to ri aze ar sebuli ag ro mete o -
sad gure bis mi er ni adagis te ni anobaze war moebuli dak vir vebis 
masale bis ana liz ma aCvena, rom gar da md. alaz nis mar cxe na sa-
napi ros ra i o nebi sa, ni adagis te ni anoba sax nav fe naSi, iS vi aTi 
gamonakli sis gar da, 20 mmze nakle bia. amitom, sa Semodgo mo 
xor blis (qe ris) rwyva da Tesvis Tanavea saWiro. ga mate ni anebeli 
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mor wyva SeiZ le ba vawar mooT mxo lod sax nav an mTli an aqti ur 
fe naSi (070 sm). Se sabamisad, cxr.1Si Se modgo mis Tve ebSi (oq tom -
beri, no emberi) mor wyvis ori nor maa moyvani li: mric xvel Si  
saxnavi, xo lo mniS vnel Si  mTli ani aq ti ur fe ni saT vis. mor -
wyvis nor ma sakvlev ra i o nebSi sak maod did far gleb Si ic vle -
ba. saxnav fe naSi igi ic vle ba 17 mmdan 33 mmmde da misi si di de 
Zi ri Tadad gan pi ro bebulia ni adagis meqani kuri Se madgenlo biT. 
mZime meqani kuri Se madgenlo bis ni adagebSi igi 30 mmis, xo lo 
mCate Si  20 mmis far gleb Sia. ve geta ci is ga naxle bi s Semdeg mce-
naris moT xov ni le ba wyal ze iz rde ba. ni adagi wyliT uz run -
vel yo fi li un da iyos gan sakuT re biT Re ros ga moRebis, da Tav-
Tavebi sa da Tes lis for mire bis dros. am faz TaSoris pe ri od -
Si ni adagis op ti malu ri te ni anobis qve da saz Rvari ma Ralia, 
amitom,ac mor wyvis nor ma mZime meqani kuri Se madgenlo bis ni ada-
gebi saT vis sa Sualod 85 mmis far gleb Sia, xo lo mCa te meqani ku-
ri Se madgenlo bis ni adagebi saT vis 6067 mms aRwevs. bolo rwy va 
unda Catar des rZi seburi sim wi fis daw yebamde, rad gan am faz -
TaSo ri so pe ri od Si mor wyvam SeiZ le ba mcenaris Ca wola da Se -
sabamisad, mo savlis Sem ci re ba gamoiwvi os.  

cxrili 1  morwyvis normebi (mm) saSemodgomo xorblis (qeri s) 

SemTxvevaSi  niadagis 0_70 sm sisqis fenisaTvis  

#  punqti  
Tve 

X XI  III  IVY V VI  
1 marneuli  24/79 24/79 56 45 45 25 
2 lagodexi  17/57 17/57 57 46 57 80 
3 dedofliswyaro  18/64 18/64 64 51 64 77 
4 Siraqi  18/64 18/64 64 51 64 89 
5 gori  56/93 56/93 80 53 67 67 
6 samgori  20/72 20/72 60 48 60 60 
7 diRomi  24/76 24/76 64 51 51 76 
8 Telavi  19/51 19/51 51 41 51 62 
9 xaSuri  36/112 36/112 87 70 87 122 

10 skra  24/85 24/85 85 49 61 73 

11 duSeTi  27/82 27/82 82 68 68 82 

12 gardabani  33/113 33/113 113 97 81 81 

13 yvareli  22/81 22/81 69 46 46 69 

14 muxrani  28/98 28/98 98 66 82 98 

15 alazani  27/83 27/83 69 55 69 83 
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  cxr.2Si moy vani lia mor wyvis nor mebi (mm) vazi saT vis sa ve-
geta cio Tve ebSi. es nor mebi gaT vli lia ni adagis 0100 smia ni 
fe ni saTvis. ro gorc cxri li dan Cans, mor wyvis nor ma vegeta ci -
is ga naxle bi sas mZime meqani kuri Se madgenlo bis ni adagebi saT -
vis 100 mmis far gleb Sia. ag ro mete o ro lo gi uri mo nacemebis ana -
liz ma aCvena, rom va zis yva vi lo bis da sawyi sis Tvis ni adagis 
te ni anoba sakmaod xSi rad, xu Ti dan sam SemTxvevaSi mainc, op ti -
malu ri te ni anobis saz Rvris max lob lo baSia. ga monakliss isev 
md. alaz nis mar cxe na sanapi ro war moadgens. amitom, yva vi lo bis  
dawyebamde ni adagi erT mor wyvas mainc sa Wiro ebs. yvavi lo bis 
damTavre bis Semdeg, mete o ro lo gi uri pi ro bebis mi xed viT, 
rwyvis ra o denoba er Ti dan sa mamde mer yeobs. bo lo mor wyva, 
ro gorc mec ni ere bi aR niS naven, unda Catar des sim wi fis da saw-
yi samde, rad gan am peri od Si ni adagSi War bi te ni mo savlis xa -
ris xis da wevas iw vevs. vegeta ci is Sua pe ri od Si mor wyvis nor ma 
dasawyis Tan Sedare biT 2035 mmiT mcir deba.  

cxrili 2  vazis morwyvis normebi (mm) niadagis 0_100 sm 
sisqis fenisaTvis  

#  punqti  
Tve 

III  IV  V VI  VII  VIII  IX  

1 samgori   88 66 66 88 88 98 

2 muxrani  120 120 80 60 80 100 100 

3 diRomi  15 96 57 77 77 96 96 

4 Telavi  104 69 69 69 69 104 121 

5 alazani  97 78 59 78 78 97 107 

6 bolnisi  130 112 74 74 93 112 130 

7 gurjaani  18 99 79 79 79 118 138 

8 yvareli  19 85 85 85 102 102 119 

9 sagarejo  95 74 59 95 95 114 114 

10 wnori  23 105 63 84 84 105 123 
 

sakvlev te ri to ri aze xe xi lis ba Rebis gav rce le bis zo na 
sakmaod di di a. cxa dia, rom gan vi Tare bis fa zebic yve la ra i on-
Si sxva das xva dros iw yeba da va debs So ris sxva o bac zog jer 
erT Tves aR wevs, magram, agro mete o sad gure bis mo nacemebis ana -
liz ma da Cvenma gamokvle vebma aCvenes, rom TiT qmis yvel gan ve-
geta ci is da sawyi si saT vis ni adagi ar aris uz run vel yo fi li 
sakmari si ra o denobis te niT da yva vi lo bis da sawyi samde xe xi -
lis er Ti mor wyva mainc au ci le belia. rwyvis nor ma am peri od -
Si 110144 mm far gleb Si meryeobs. yva vi lo bis Semdeg mete o ro -
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lo gi uri pi ro bebis mi xed viT rwyvis sa Wiro ra o denoba samamde 
iz rde ba. mor wyvis nor ma am peri od Si 6286 mmmde mcirdeba. 
    si mindis, ise ve ro gorc sa Semodgo mo xor bli sa da sxva er -
T wli ani sa sof losa meur neo kul tu re bis, aR moceneba da Sem-
dgo mi zrdagan vi Tare ba sax nav fe naSi wylis ra o denobazea da -
moki debuli. ap ril Si ki, ro ca si minds Te saven, saxnavi fe na 
sakmaod ga momSra lia. ami tom, da Tesvis Tanave rwyva au ci le bel 
Ro nis Ziebad un da CaiT valos. es xels Se uwyobs mce naris dro -
ul aR mocenebas da mi si wyliT mo mara gebas zrdagan vi Tare bis 
sawyis etap ze. ga mate ni anebeli mor wyva SeiZ le ba Catar des ro -
gorc sax navi fe ni saT vis, ase ve mTeli aq ti uri fe ni saT vis (070 
sm). magram, Tu ga viT valis wi nebT, rom sak vlev te ri to ri aze iS -
vi aTad mo dis di di na le qebi, um jo besi iq neba, rom mor wyva mTe-
li aq ti uri  fe ni saT vis Ca tar des. cxr.3 Si moy vani lia sa vegeta -
cio Tve ebis mor wyvis nor mebi (mm) si mindi saT vis. ap ri lis Tvis 
svet Si mric xvel Si moy vani lia mor wyvis nor mebi sax navi fe nis -
Tvis, xo lo mniS vnel Si  mTe li aq ti uri fe ni saTvis. ro gorc 
cxri li dan Cans, sax navi fe nis Tvis mor wyvis nor ma 1734 mmia, 
xo lo mTe li aq ti uri fe ni saT vis 70114 mm. gansakuT re biT di dia 
si mindis moT xov ni le ba wyal ze yva vi lo bis daw yebi dan ta ros 
gamosaxvamde. am dros fa z TaSo ri so pe ri od Si mor wyvis nor ma 
5995 mmis far gleb Sia da ni adagi orsam mor wyvas saWiro ebs. ve-
geta ci is bo los mce naris moT xov ni le ba wyal ze kle bulobs.  

cxrili 3  xilis morwyvis normebi (mm) niadagis 0_100 sm 
sisqis fenisaTvis  

#  punqti  
Tve 

III  IV  V VI  VII  VIII  IX  

1 skra  144 124 82 82 103 103 103 

2 gori  128 111 73 73 73 91 91 

3 muxrani  126 105 63 63 105 105 105 

4 samgori  12 93 74 74 93 93 93 

5 duSeTi  16 96 77 77 77 96 96 

6 yvareli  10 62 62 62 78 78 94 

7 TeTri wyaro  21 103 62 82 82 103 124 

8 cxinvali   128 107 86 86 107 128 

Saqris War xali erTer Ti wamyvani kul tu raa Si da qar TlSi. 
misi mo savli anoba di dad aris da moki debuli ni adagis te ni ano-
baze. sa vegeta cio pe ri o dis da sawyi si dan gan sakuT re biT foT -
le bis zrda mim di nare obs, rac iv li sis da sawyi samde grZel de-
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ba. Semdeg, ag vis tos Sua ric xvebamde, swra fad iw yeba Zi re bis 
in ten si uri zrda. ag vis tos Sua ric xvebi dan Zi re bis zrdis in -
ten si voba kle bulobs da gan sakuT re biT dro is am mo nakveTSi  
Saqris da gro vebas aqvs ad gi li. bu nebri via, rom Saq ris War xa-
li ga ci le biT met wyals mo iT xovs ag vis tos Sua ric xvebamde, 
sanam mcenaris zrda mim di nare obs. mor wyvis nor mebi, ro gorc 
cxr. 5 dan Cans, 6391 mmis far gleb Sia. zaf xul Si mor wyvis nor -
mebi Se dare biT mci rea ð 4976 mmis far gleb Sia, rac imi Taa ga -
mowveuli, rom ni adagis op ti malu ri te ni anobis qve da saz Rvari 
vegeta ci is im pe ri od Si Se dare biT ma Ralia.  

kar to fi li sa qar Tvelo Si, Zi ri Tadad, Se dare biT ma Ral ra i -
o nebSi mohyavT. vegeta ci is da sawyis Si kar to fi lis mor wyvis 
nor ma 4377 mmis far gleb Si mer yeobs (cxr. 6) da mci re at mosfe -
ru li na le qebis ga mo es kul tu ra mor wyvas dar gvis Tanave saWi-
ro ebs. kar to fils gan sakuT re biT di di moT xov na aqvs wyal ze 
iv nisiv lis Si, rad gan am Tveebs emTxveva faz TaSo ri so pe ri o di  
sayvavi lis war moqmnayvavi lo ba. masi uri yva vi lo bis dam Tavre -
bis Tanave misi moT xov ni le ba wyal ze mcir deba. amis gar da, un -
da ga viT valis wi noT, rom rwyvis Se degad ni adagis sim kvri ve ma-
tu lobs, rac xels uS lis tu bere bis gan vi Tare bas. amitom, mor -
wyvis au ci leb lo bis SemTxvevaSi cxril Si mo cemuli mor wyvis 
nor mebi unda Semcir des 3040 pro centiT, ra Ta ar mox des wylis 
gadaxar jva da da tu bere bis gan vi Tare bis Se Cere ba 

Tambaqo wyals di di ra o denobiT sa Wiro ebs rgvis pe ri od Si, 
rac ga moi yeneba misi fes vTa sis te mis gansavi Tareb lad . aseve 
di di moT xov ni le ba aqvs mas wyal ze yva vi lo bis dros. da nar Cen 
peri od Si igi kar gad itans sim Sra les. rgvis pe ri od Si Tam ba-
qos mor wyvis nor ma niadagis 050 sm sis qis fe ni saT vis 5163 mmis 
far gleb Sia (cxr. 7).  

cxrili 5  Saqr is Warxlis morwyvis normebi (mm) niadagis 
0_70 sm sisqis fenisaTvis  

#  punqti  
Tve 

IV  V VI  VII  VIII  

1 xaSuri  83 49 49 66 83 

2 skra  63 51 51 63 89 

3 gori  69 55 55 69 83 

4 cxin vali  91 61 61 76 76 

cxr.8Si moy vani lia mze sumzi ris mor wyvis nor mebi (mm) ni ada-
gis 70 sm sis qis fe ni saT vis. mze sumzi ra gan sakuT re biT gav -
rcel da siR naRis, gur ja anis da dedo f lis wyaros ra i o nebSi. 
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es ra i o nebi mci re na le qi ania da amitom, aq sa Wiroa Tes vis Tana-
ve rwyva. mor wyvis no r ma mCate meqani kuri Se madgenlo bis ni ada-
gebi saT vis 85 mmmde aRwevs, xo lo mZi me meqani kuri Se madgenlo -
bis ni adagebi saT vis 110 mmmdea. yvavi lo bis da sawyi si saT vis mce -
naris wyal ze moT xov ni le ba iz rde ba da rad ganac ni adagis op -
ti malu ri te ni anobis qve da saz Rvaris ric xvi Ti mniS vnelo bac 
iz rde ba mor yvis nor ma am peri od Si 75 mms ar un da aWar bebdes. 
saWiro ebis SemTxvevaSi mesame morwyva agvis tos da sawyi samde 
unda Catar des, r aTa Semdeg ni adagis zed meti te ni anobis ga mo 
mcenare, rom lis sim Zimis cen tri yva vi led Sia ga dasu li, ar 
Cawves. 

cxrili 6  kartofilis morwyvis normebi (mm) niadagis 0_50 
sm sisqis fenisaTvis  

#  punqti  
Tve 

IV  V VI  VII  VIII  

1 axalcixe  72 81 41 41 61 

2 TeTri wyaro  77 64 51 51 64 

3 marneuli  75 54 43 43 54 

4 skra  60 43 34 34 60 

5 bakuriani  72 72 48 48 60 
cxrili 7  Tambaqos morwyvis normebi (mm) niadagis 0_50 sm 

sisqis feni saT vis  

#  punqti  
Tve 

III  IV  V VI  VII  VIII  

1 marneuli  63 63 53 42 42 58 

2 lagodexi  51 51 41 41 41 62 
bos tne ulis  kul tu rebs , sxva sasof losa meur neo kul tu reb -

Tan Sedare biT , nakleb  siR rmeze ganvi Tare buli  fes vTa sis te ma 
axasi aTebs. amitom, cxr .9Si  moyvani li  mor wyvis  nor mebi  ni ada-
gis  050 smsaTvis  aris  gankuT vni li . zemoT Tqmulis  gamo es 
kul tu re bi  saWiro eben xSir  mor wyvas (TveSi  23jer ): pir vel  
mor wyvas saWiro eben dar gvis Tanave, Semdeg ki  kli matu ri  pi ro -
bebis da mixed viT  TveSi  or jer  an samjer . samwuxarod , monace-
mebis  simci ris  gamo bos tne uli  kul tu re bi saTvis  aRniS nuli  
sakiT xis  uf ro  dawvri le bi Ti  Seswavla  ar  moxer xda . 

bo los un da aRi niS nos, rom moy vanil cxri leb Si mor wyvis 
nor mebi mo cemulia sa vegeta cio pe r i o dis yve la Tve ebi saT vis, 
rac ar niS navs imas, rom es kul tu re bi yo vel Tvi urad mor -
wyvas saWiro eben. Ti To eul wels mor wyvis va debi ic vle ba da 
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mor wyvis Cata re bis va das gan saz Rvravs ro gorc ve geta ci is pe -
ri o dis daw yebi s dro, ase ve am peri od Si kli matu ri pi ro bebi. 
am mizeziT mor wyvis nor mebi mo cemulia sa vegeta cio pe ri o dis 
yvela Tvi saT vis.  

cxrili 8  mzesumziris morwyvis normebi (mm) niadagis 0_70 
sm sisqis fenisaTvis  

#  punqti  
Tve 

IV  V VI  VII  VIII  

1 Siraqi  83 69 69 55 97 

2 dedoflis wyaro  107 92 76 61 107 

3 sagarejo  96 82 68 54 96 

4 alazani  86 64 51 51 8 

5 bakuriani  72 72 48 48 60 
cxrili 9  bostneuli kulturebis morwyvis normebi (mm) 

niada gis 0_50 sm sisqis fenisaTvis  

#  punqti  
Tve 

V VI  VI I VIII  

1 gardabani  62 50 50 62 

2 bolnisi  67 45 56 56 

3 gori  48 38 38 48 

4 xaSuri  70 58 46 70 

5 cxinvali  72 52 41 52 
 

literatura ï REFERENCES ʃʀʊɽʈɸʊʋʈɸ 

1. ʂʦʩʪʷʢʦʚ ɸ.ʅ. ʆʩʥʦʚʳ ʤʝʣʠʦʨʘʮʠʠ. ʄ., ʉʝʣʴʭʦʟʛʠʟ. 1960.621 ʩ. 
2. Cxenkeli i. sasoflo_sameurneo meliorac ia. Tb., 

sasoflosameurneo institutis gamomcemloba, 1955,284 gv.  
3. gelaZe i., devdariani n.,kopaZe s.,CikvaiZe g.,SveliZe o. hid -

romete orologiis institutis Sromebi,t.106 gv. 128136,2001.  
uak 631.675 
opti mizi re buli mor wyvis nor mebi Zi ri Tadi kul tu re bis 
zrdagan vi Tare bis sxva das xva peri o di saTvis aR mosavleT sa qar -
Tvelos pi ro bebSi. /i.ge la Ze, n.devdari ani, s.ko paZe, g.Cikvai Ze, 
o.Sveli Ze/. hmis Sro maTa krebuli._2001._t.106._gv.99 -107. _qarT.; 
rez. qarT., ingl.,rus.  

   dadgenilia aRmosavleT saqarTve los cxra Ziri Tadi s/s 
kul turis zrdisa da ganviTarebis sxva dasxva periodisaTvis 
sarwyavi normebi. kvle vebma aCvenes, rom yvela aRniSnuli kul -
tura savege tacio periodis ganmav lobaSi ramodenime morwyvas 
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moiT xovs. dad geni li sarwyavi normebi damokide bulia rogorc 
TviT s/s kul turaze, ise niadagis meqanikur Semadgenlobaze. 
msubuqi meqanikuri Se madgenlobis nia dagebisaTvis sarwyavi 
normebi mZime meqanikuri Se madgenlobis niadagebis sarwyavi 
normebis sidideebis 70_75% Seadgen en.cxr.9,lit.das.3.   
UDC 631.675 

Optimized irrigation norms for different periods of growth and development 

of main crops in Eastern Georgia./I.Geladze, N.Devdariani, S.Kop-

adze,G.Chikvaidze, O.Shvelidze/. Transactions of the Institute of 

Hydrometeorology. 2001.V.106.p.99-107.Georg.:Summ.Georg., Eng., Russ. 

     Watering norms for various periods of growth and development of 9 basic 

agricultural crops of Eastern Georgia have been determined. Investigations 

demonstrated that during the vegetation period all mentioned crops need several 

waterings. Determined watering norms depend both upon an agricultural crop itself 

and mechanic composition of soil. Watering norms for soils of light mechanic 

composition makes 7075% of the values of watering norms for soils of heavy 

mechanic composition.Tab.9,Ref.3. 

ʋɼʂ 631.675 

ʆʧʪʠʤʠʟʠʨʦʚʘʥʥʳʝ ʧʦʣʠʚʥʳʝ ʥʦʨʤʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʝʨʠʦʜʦʚ ʨʦʩʪʘ ʠ  

ʨʘʟʚʠʪʠʷ ʦʩʥʦʚʥʳʭ ʢʫʣʴʪʫʨ ʚ  ʫʩʣʦʚʠʷʭ ɺʦʩʪʦʯʥʦʡ ɻʨʫʟʠʠ. /ɻʝʣʘʜʟʝ 

ʀ.ʄ.,ɼʝʚʜʘʨʠʘʥʠ ʅ.ʅ.,ʂʦʧʘʜʟʝ ʉ.ʐ., ʏʠʢʚʘʠʜʟʝ ɻ.ɼ.,ʐʚʝʣʠʜʟʝ ʆ.ɻ./ ʉʙ. 

ʊʨʫʜʦʚ ʀʥʩʪʠʪʫʪʘ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ɸʅ ɻʨʫʟʠʠ. ï 2001. ï ʪ.106. ï ʩ.99-107. 

ï ɻʨʫʟ.; ʨʝʟ. ɻʨʫʟ.,ɸʥʛ.,ʈʫʩʩʢ. 

      ʋʩʪʘʥʦʚʣʝʥʳ ʧʦʣʠʚʥʳʝ ʥʦʨʤʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʝʨʠʦʜʦʚ ʨʦʩʪʘ ʠ  

ʨʘʟʚʠʪʠʷ ʜʝʚʷʪʠ ʦʩʥʦʚʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ɺʦʩʪʦʯʥʦʡ ɻʨʫʟʠʠ. 

ʀʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʩʝ ʨʘʩʩʤʦ-

ʪʨʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʪʨʝʙʫʶʪ ʥʝʩʢʦʣʴʢʠʭ ʧʦʣʠʚʦʚ. ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʧʦʣʠʚʥʳʝ 

ʥʦʨʤʳ ʟʘʚʠʩʷʪ ʢʘʢ ʦʪ ʩʘʤʦʡ ʩ.ʭ. ʢʫʣʴʪʫʨʳ, ʪʘʢ ʠ ʦʪ  ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʧʦʯʚʳ. ʇʦʣʠʚʥʳʝ ʥʦʨʤʳ ʜʣʷ ʧʦʯʚ ʣʝʢʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʦʩʪʘʚʣʷʶʪ 

7075% ʦʪ ʚʝʣʠʯʠʥ ʧʦʣʠʚʥʳʭ ʥʦʨʤ ʜʣʷ ʧʦʯʚ ʪʷʞʝʣʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ.ʪʘʙ.9,ʣʠʪ.3. 
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uak 551.577 : 556.53 
r.mesxia  

mete o ro lo gi uri ve lebis obi eqtu ri war modgenis  

ric xvi Ti ga dawyveta mdi naris Ca monadenis  

modeli saT vis, ga nawi le buli para met rebiT  

 ro gorc cno bi lia, mTi an re gi onSi dak vir vebis pun qte bis 
simci ri sa da rTu li orog ra fi uli pi ro bebis ga mo, maTi mo na-
cemebi ver ga dafa ra ven auzis mTel te ri to ri as. amitom, isini 
rep re zenta tu li ari an mxolod maT  gare momcvel mci re te ri -
to ri aze. dak vir vebis pun qte bis ara sakmari si in for maci u li Se -
saZleb lo ba ar Tu lebs mdi naris Ca monadenis mo deli re bi saT vis 
mete o ele mente bis siv rce Si da dro Si ga nawi le bis obi eqtu ri  
monacemebis mi Rebas. 

cno bi li me te o ro lo gi uli ve lis obi eqtu ri ana li zi [2,3] 
hid ro lo gi aSi ar ga moi yeneba misi sir Tu li sa da wlis Sig niT 
Camonadenis mra val je ra di ga moTvle bis ga mo. 

cxa dia, Seq mnili mdgo mare o bi dan ga mosavals war moadgens 
dakvir vebis pun qte bis gaz rda, ga zomvis ra di o lo kaci ur me -
Tod ze ga das vla, rac sa Suale bas iZ le va mivi RoT ne bis mier 
dro Si sa Wiro mo nacemebi ba dis kvan ZebSi.  

model Si Se sasvle li me t eo ro lo gi uri ve lis obi eqtu ri 
war modgenis ric xvi Ti ga dawyveta xor ci el deba marti vi xer xiT  
punqteb ze ga zo mili mo nacemebis ba dis re gula ru l kvan ZebSi 
in ter pola ciaeq stra pola ci iT.  

bazi sur in for maci as war moadgens 1:500000 masSta bis to pog-
ra fi uli ru ka da mi si mor fo metru li ma xasi aTeble bi ba dis 
kvanZebSi. am prin ci piT age buli mo delis sa angari So sqe maSi 
Sesasvle li dRe Ramuri me te o ele mente bi (na le qebi P mm, haeris 
tempera tu ra t

0
C da si noti vis de fi ci ti d mb) models mi ewodeba 

badis kvan Zebis mi xed viT.  
magali Ti saT vis nax.1ze moy vani lia md. aWa ris wylis au zis 

sqema Camketi kve TiT qe das Tan. masze da debulia re gu la ru li 
para l elog ra mebis ba de, da ci le ba kvanZebs So ris 10 kmia. ba dis 
kvanZebi, maTi mde bare o bis mi xed viT, mi ewere ba ax lomde bare 
dakvir vebis pun qtebs.  
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dakvir vebis pun qti dan ba dis kvan Zebze gar damavali ko efi ci -

enti K nale qebi saT vis ga ni saz Rvre ba for muliT:  
                                              K=P/P1  ,                  (1)  

sadac P da P1 punqteb ze ga zo mili da re gi o nalu ri da moki -
debule bis gra fi kebi dan ba dis kvan ZebisaTvis Ca moRebuli sa Su-
alo mra val wli uri na le qebia. si maRleb ri vi re gi o nalu ri da -
moki debule bis gra fi kebi age bulia l. vla di miro vis mier [1] 
er TniS na hid rok li matu ri ra i o nebis mi xed viT (nax. 2).  

 
P  Strixi dReRa muri ja mur i na le qebis ba dis kvan ZebSi obi -

eqtu ri war modgenis ric xvi Ti ga dawyveta xor ci el deba dak vir -
vebis pun qteb ze ga zo mili  P dReRamuri ja muri na le qebis gam-
rav le biT Se sabamisi ba dis kvan ZebisaTvis mi Rebul gar damaval 
ko efi ci entze for muliT  

                                             P
/
=K P

/  ,                (2)  
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rad gan auz Si 1000 m ze moT di dia myar na le qebze qa riT ga -
mowveuli ga zomvis cdo mile ba, amitom, Seg vaqvs masze Ses wore -
ba 

                              K=1.05+0.0001(Hkv ï1000) ,                               (3) 
aq Hkv ð badis kvan Zis ab so lu tu ri si maRlea.  
badis kvan ZebSi ha eris sa Sualo dReRa muri tem pera tu ris ga -

moTvla war moebs wrfi vi inter pola ciaeq stra pola ci uri for -
muliT  

                                 tkv=tdR+a(HkvHsad)    ,                                  (4) 
sadac  tkv da tdR ð badis kvan ZebisaTvis ga moTvli li da sad -

gur ze ga zo mili ha eris dReRa muri tem pera tu re bia; Hkv da Hsad 
ðbadis kvan Zisa da sad guris ab so lu tu ri si maRlea (m);  a  para -
metri, ro melic mci red ic vle ba Tve ebis mi xed viT, amitom, aRe -
bul iq na misi sa Sualo mniS vnelo ba a = 0,005. 

badis kvan ZebSi sa Sualo dReRa muri si noti vis de fi ci tis in -
ter pola ciaeq stra pola ci i saT vis ga movi yeneT (3)is ana lo gi uri 
for mula:  

                                  dkv=dsad+a(HkvHsad)   ,                                 (5) 
sadac dkv da dsad badis kvan ZebSi ga moTvli li da sad gur ze 

gazo mili dReRa muri ha eris si noti vis de fi ci tia, a para metri 
gani saz Rvre ba saSualo mra val wli uri si noti vis de fi ci tis 
si maRleb ri vi da moki debule bis gra fi ki dan (nax.2) Ti To euli 
sad guri saTvis calcal ke, ro gor c mru dis mxe bis tan gesi.  

saangari So sqe misa da (2) Ł (5) for mule bis  mar Tebulo ba 
Semowmebuli iq na md. aWaris wylis Ca monadenis mo del Si, ga nawi -
le buli pa ra metreb iT. kerZod, mi Rebuli iq na da makmayo fi le be-
li Tan xvdena gamoTvlil da ga zo mil xar jebs So ris s.qe dis  
hid ro lo gi ur kveT isaTvis.  
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uak 551.577 : 556.53 
mete o ro lo gi uri ve lebis obi eqtu ri war modgenis ric xvi Ti ga -
dawyveta mdi naris Ca monadenis mo deli saTvis , ganawi le buli pa -
ra metreb iT ./r.mesxia/.hmis SromaTa krebuli. _ 2001. _ t. 10 6. _gv.108-

111, _qarT.; rez. qarT., ingl.,rus.  
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 Camonadenis modelSi, ganawile buli parame trebiT,  
meteorolo gi uri velis obieqturi warmodgenis ric xviTi 
gadawyveta ganxor ciele bulia regularuli badis kva nZebSi 
sad gurebidan meteoe lementebis mniS vnelobebis interpo laciiT 
da eqstra pola ciiT. il.2 ,lit.das.3.   

 
UDC 551.577 : 556.53 

Numerical solutions of objective presentation of meteorological fields for the 

river runoff  model with distributed parameters. /R.Meskhia/. Transactions of 

the Institute of Hydrometeorology. 2001.V.106.p.108-111.Georg.:Summ.Georg., 

Eng., Russ. 

     Numerical solution of objective presentation of meteorological fields for  

runoff modelling with distributed parameters is conducted by the interpolation and 

extrapolation of values of meteorilogical elements from stations  in the  regular 

grid knots.Fig.2,Ref.3. 

 

ʋɼʂ 551.577 : 556.53 

ʏʠʩʣʝʥʥʳʝ ʨʝʰʝʥʠʷ ʦʙʲʝʢʪʠʚʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʣʝʡ ʜʣʷ ʤʦʜʝʣʠ ʩʪʦʢʘ ʩ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. /ʄʝʩʭʠʷ ʈ.ɼ./ 

ʉʙ. ʊʨʫʜʦʚ ʀʥʩʪʠʪʫʪʘ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ɸʅ ɻʨʫʟʠʠ. ï 2001. ï ʪ.106. ï 

ʩ.108-111. ï ɻʨʫʟ.; ʨʝʟ. ɻʨʫʟ.,ɸʥʛ.,ʈʫʩʩʢ. 

      ʏʠʩʣʝʥʥʳʝ ʨʝʰʝʥʠʷ ʦʙʲʝʢʪʠʚʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʣʝʡ ʜʣʷ ʤʦʜʝʣʠ ʩʪʦʢʘ ʩ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʣʫʯʝʥʳ ʥʘ ʦʩʥʦʚʝ 

ʠʥʪʝʨʧʦʣʷʮʠʠ ʠ ʚ ʫʟʣʘʭ ʨʝʛʫʣʷʨʥʦʡ ʩʝʪʢʠ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʥʘʙʣʶʜʸʥʥʳʭ 

ʟʥʘʯʝʥʠʡ ʤʝʪʝʦʵʣʝʤʝʥʪʦʚ ʙʣʠʞʘʡʰʠʭ ʩʪʘʥʮʠʡ. ʊʘʙ.9,ʣʠʪ.3. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



hidrologia ï HYDROLOGY - ȩȮȪȶȴȱȴȩȮɅ 

========================================================= 

111 

 

hidrometeorologiis institutis Sromebi, tomi # 106, 2001  

TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL.#106, 2001  

ȸȶȹȪɁ ȮȳȷȸȮȸȹȸȦ ȩȮȪȶȴȲȫȸȫȴȶȴȱȴȩȮȮ ,ȸȴȲ ɷ 106,  2001  
======================================================================= 

uak 556.5 
l.qi ti aSvi li, l.sa nebli Ze, g.stvi lia  

ganaxle buli monacemebi da savleT sa qar Tve los mdi nare e-

bis mya r Ca monadenze  

mdinare ebis re Ji mis erTer Ti mniSvnelo vani ele mentia mya ri 
Camonadeni. mi si Ses wavla da iw yo hid ro mete o ro lo gi uri qse -
lis gan vi Tare basTan er Tad 1934 wli dan da grZel deba dRemde. 
es masale bi Tav moyri lia weliwde uleb Si da maT sa fuZ vel ze 
Sedgeni lia hid ro lo gi uri cno bare bi, rom le bic mo i caven sa-
Sualo Tvi ur, wli ur, ag reT ve maqsi malur da mi ni malur mniS -
vnelo bebs 1962, 1970, 1975, 1980 1985 da 1990 wlebis do neebi saT -
vis.  

miRebuli ma sale bis sa fuZ vel ze Sed geni lia ara er Ti mec ni -
eru li mo nogra fia. maT So ris mniS vnelo vania m.ala ver daSvi -
lis da sxvebis [1], l.gve le si anis [2], g.sva ni Zis [3], g.xmala Zis 
[4], o.xa la bi anis [5], g.xer xeuli Zis [6], i.xer xeuli Zis [7] da sxva -
Ta Sro mebi, ro mlebSic Catare bulia da savleT sa qar Tvelos 
mdinare ebis myari Ca monadenis re Jimis Seswavla, dakavSirebuli 
ri gi mniS vnelo vani prob le mebis ga dawyvetasTan. maT So ris aR -
saniS navia Sa vi zRvis sa napi ros degradacias prob le ma, ro me-
lic iT valis wi nebs kon ti nentu ri me CeCis dac vis Ro nis ZiebaTa 
teq ni kureko nomikuri da sabuTebi saT vis sa Wiro mec ni eru li ba -
zis Seq mnas. gansakuT re biT es exeba dRe vandel pe ri o ds, ro ca 
gaZli ere bulia anTro pogenuri faq to re bis gav le na, ro mel sac 
mohyva ri gi sa vala lo Se degebi da aseT viTarebas ad gi li eq ne-
ba momaval Sic. mar to imis mtki ceba, rom md. Wo rox ze kaS xle -
bis age bam SeiZleba ga moiwvios q. ba Tu mis dat bor va da axlo e-
biT 150 miT, rom bo lo 5060 wlis gan mavlo baSi Sa vi zRva q. 
foT Tan  1 km iT Se iWra xme leT Si, rom wyal sacavebis, ka ri ere -
bis mSeneblo ba mdi nare ebze mniS vnelov nad amci rebs nata nis 
ra o denobas, ax le burad aye nebs sakiT xs myari Ca monadenis Ses -
wavlis saq meSi. aqe dan ga momdi nare, mocemul naSromSi ga maxvi -
le bulia yu rad Reba da savleT sa qar Tvelos mdi nare ebis myari 
Camonadenis ga naxle bul ma xasi aTebleb ze. 
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myari  Camonadenis  ganaxle buli  maxasi aTeble bis  dad genis , 

anali zi sa da ganzo gadebis  sakiT xebs safuZ vlad  daedo  dak-
vir vebis  masala , moyvani li  hid ro lo gi ur  cno bareb Si  da wylis  
kadas treb Si , war modgeni li  cxr .1is  saxiT . igi  moi cavs  wyli sa 
da myari  Camonadenis  mraval wli ur  saSualo  mniSvnelobebs , 
dawyebuli  dakvir vebis  wli dan 1962, 1970, 1975, 1980, 1985 da 1990 
wle bamde 11 mdinaris  Camketi  hid ro lo gi uri  kveTebi saT vis . es 
mdinare ebia  bzi fi , gumisTa, ko do ri , enguri , ri o ni , suf sa, nata -
nebi , kin tri Si , Caqvis wyali  da Woro xi  (aWaris wyali ), ro mlebic  
uSu alod  er Tvi an Sav zRvas . maTi  wyal Semkre bi  auzis  far To bi  
meryeobs  120 km2 (md. Caqvis wyali ) 22000 km2mde (md. Woro xi ); j a-
muri  si di de Seadgens md. Woro xi   s.er ges CaTvliT  43724 km2s, 
xo lo  mis gare Se md. aWaris wayli   s.qedas  CaTvliT  23074 km2. es 
aris  dasavleT  saqar Tvelos  te ri to ri is  daaxlo ebiT  70%.  
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ganxiluli  mdinare ebis  Txevadi  Camonadeni  meryeobs  10.3 

m3/wm (md. Caqvis wyali   s.xala )  470 m3/wmmde (md. ri o ni   s.sako Ca-
ki Ze), ja muri  ki  Seadgens 1962 wlis  do neze 1070 m3/wm md. Woro -
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xi  s.er ges CaTvliT, mis ga re Se ki 888 m 3/wm. aseTi ve ganawi le -
biT xa si aTdeba myari Ca monadenic, ro melic meryeobs 0.20.4 
kg/wmdan 240 kg/wmmde, jamuri ki Se adgens 515 an 265 kg/wm (md. 
Woro xis gaT valis wi nebiT an mis ga re Se). miRebul Se degebze 
Zali an did gav le nas ax dens di di da sa Sualo mdi nare ebis  ri -
o nis, Wo ro xis, ko do ri sa da en guris  far To bebis, Txe vadi da 
myari Ca monadenis ja muri si di deebi, romlebic Se adgenen Sesa-
bamisad 90%, 80% da 96%s.  

marto im 35 mdi nareTa sis te midan, rom le bic uSu alod uer -
T debi an Sav zRvas, ze moT moyvani li 4 mdi naris wil ze mo dis 
maT wyalSemkrebTa mTli ani far To bidan Txe vadi da mya ri Ca mo-
nadenis 8090%. amri gad, es oT xi mdi nare, sxva pa ta ra mdi nare e-
bis xar jis gaT valis wi nebis ga re Se, gansaz Rvravs Txe vadi da 
myari Ca monadenis cva le bado bis xa si aTs, maT ra o denobriv si -
di deebs 10%mde si zus tiT.  

cxr.1Si moy vani li mo nacemebi dan metad sa in te re soa Txe vadi 
da myari Ca monadenis ur Ti er TkavSi ri, ro melic w ar modgeni lia 
nax.2ze wli sa da se zo nebis mi xed viT, rac gvaZ levs sa Suale bas 
gamoviT valoT wli uri da se zo nuri mya ri Ca monadeni da savleT 
saqar T velos mTel te ri to ri aze da Se vafa soT mya ri Ca monade-
nis di namika. 

 4 di di mdi naris mo nacemebis sa fuZ vel ze 1962 wlis do neze 
Txevadi da mya ri Ca monadenis ja muri si di de Se adgens Sesabami-
sad 1070 m3/wm da 523 kg/wm. kerZod, 1 m3/wm Txevadi Ca monadeni 
Sei cavs 0.49 kg/wm myar Camonatans. 1970, 1975, 1980, 1985 da 1999 
wle bis do neebi saT vis mi vi RebT Se sabamisad Txe vadi da mya ri 
Camonadenis mniS vnelo bebs 1036 m3/wm da 515 kg/wm, 1126 m3/wm da 
511 kg/wm, 1142 m3/wm da 532 kg/wm, 1186 m3/wm da 495 kg/wm, 1237 m3/wm 
da 608 kg/w m. ro gorc Cans, Txe vadi da mya ri Ca monadenis nor me-
bis cvli le ba wrfivi damokidebulebis  xa si aTs ata rebs. 
magram, myari Ca monadenis di namika 1985 da 1990 wle bis do neebze 
dar Rveulia. es aix sneba gazomvebis cdomile biT, sa guSago ebis 
gadaadgi le biT, wyal sacavebis aSe nebiT, ka ri ere bis mow yo biT 
da sxva. magram, eWvs ar iw vevs is cvli le bebi, ro mleb sac ad gi -
li hqon da kveTisaTvis md. ri o ni  s. sa ko Caki Ze, sadac 1983 da 
1985 wle bSi wylis mya ri xa r je bi Se adgenda Se sabamisad 150 
m3/wm da 150 kg/wm, maSin, ro desac q. foT Tan (sa dac md. ri ons 
ar cer Ti Se nakadi ara aqvs) Ca monadeni aR moCnda Se sabamisad 247 
m3/wm da 210 kg/wm, e.i. TiT qmis 1.41.6jer me ti. ratom iq na miRebu-
li me to ba  gaugebaria.  
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amri gad, 4 di di mdi naris wli uri ja muri mya ri Ca monadeni 
Seadgens 575 kg/wm, anu 18.1 mln. to nas weli wadSi maTi 31.4 km3 
wyli anobis dros. g.xma la Zis mo nacemebiT, TiT qmis igi ve wyli a-
nobisas dros (30.9 km3), myari Ca monadeni co ta Ti me ti aR moCnda 
da Se adgi na 21.9 mln. to na. m.ala ver daSvi lis mo nacemebis Ta -
naxmad, 29.1 km3 wyli anobis SemTxvevaSi cxr.2 mya ri Ca monadeni 
Seadgens 16.0 mln. to nas. 

   cxr.2is Ta naxmad, Txevadi da mya ri Ca monadenis da -
dgenili cdo mile bebi naklebia da saSveb si dideebze. amitom, 
miRebuli Sedegebi SeiZleba gamoye nebul iqnas praqtikaSi.   

cxrili 2  Txevadi da myari Camonadenis maxasiaTeblebi 
sxvadasxva avtorebis SefasebaTa mixedviT  

maxasiaTebeli  
g.xmalaZe 
[5] 

m.alaver -
daSvili 
da sxv. [1]  

mocemuli 
Sro mis av-
torebi  

1962 1971 1987 1990 
wylis xarji, km 3/wm 29.6 30.1 29.1 31.4 
cdomileba, % 1990 wdan  5.7 1.6 7.3  
myari xarji, mln.t.  18.8 21.9 16 18.1 
cdomileba, %  3.9 17.3 13.1  
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uak 556.5 
ganaxle buli  monacemebi dasavleT  saqar Tvelos  mdinare ebis  
myar  Camonadenze. /l .qi ti aSvi li , l .sanebli Ze, g.stvi lia /. hmis 
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Sro maTa kre buli . _ 2001. _ t . 106. _gv.112-119. _ qarT .; 
rez .qarT .,ingl .,rus . 

   aRniSnulia , rom  dasavleT  saqarTve los  mdinare ebi  im-
yofebian  rTuli  bunebrivi  da anTropogenuri  faqtorebis  
ufro  meti  zegavlenis  qveS, vidre  aRmosavleT  saqarTvelos  
mdinareebi . SeiniSneba didi  cvlilebebi  kontinentur  meCeCze, 
zRvis  sanapiro  xazis  gadarecxvaSi , natanis  akumulaciaSi , 
auzebis  tyi anobaSi  da sxv. am procesebis  mavne Sedegebis  
Semarbile bel  RonisZiebaTa  dasadgenad  SemuSavebulia  sxva-
dasxva  meTo debi  mdinareebis  nata nis  Seswavlis  mizniT . 
Catarda  masalebis  damuSaveba mdinareebis  natan is  
Sesafaseblad , gamoTvlilia  myari  da Txevadi  Camonadeni  
dakvirvebis  dawyebidan  1960, 1970, 1975, 1980 da 1990 wle bamde. 
Catarebulia  maTi Sedareba  gamoTvlil  maxasiaTeblebTan , 
romle bic  miRebulia  adreul  wlebSi  sxvadasxva  mkvle varebis  
mier . myari  Camonadenis dinamikam da Sedarebam gvi Cvena, rom  
SeimCneva jamuri  myari  Camonadenis Semcireba , magram, es Semci-
reba  umniSvneloa  da ar  aRemateba gazomvebisa da gaangari Se-
bis  dasaSveb sizus tes . il .1, cxr .2,lit .das .8. 
 

UDC 556.5 

Renewed data on solid runoff of rivers in  Western Georgia. /L.Ki tiash-

vili,L.Saneblidze,G.Stvilia/.Transactions of the Institute of Hydrometeorology. 

2001.V.106.p.112-119.Georg.:Summ.Georg., Eng., Russ. 

     It has been noted that rivers of  Western Georgia are more affected by 

complicated natural and anthropogenic factors than rivers of Eastern Georgia. 

Significant changes in marine shallow, washing out of sea coastal line, sediment 

accumulation and woodlands in a drainage basins have been observed. Various 

methods of investigation of runoff alluvium have been worked out to mitigate these 

dangerous consquences. Processing of data on runoff and alluvium for 11 rivers 

has been conducted and solid and water runoff have been calculated since the 

starting of observetions till 1960,1970, 1975, 1980, 1985 and 1990, comparing 

them with the characteristics established earlier by various investigators. Dynamics 

and comparison of the solid runoff showed the decrease of a total solid runoff, 

being within the error values of measurement and calculation.Fig.1,Tab.2,Ref.9. 

 

ʋɼʂ 556.5 

ʆʙʥʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʪʚʸʨʜʦʤ ʩʪʦʢʠ ʥʘʥʦʩʦʚ ʨʝʢ ɿʘʧʘʜʥʦʡ ɻʨʫʟʠʠ. 

/ʂʠʪʠʘhʚʠʣʠ ʃ.ʈ.,ʉʘʥʝʙʣʠʜʟʝ ʃ.ʄ., ʉʪʚʠʣʠʷ ɻ.ɻ./ ʉʙ. ʊʨʫʜʦʚ ʀʥʩʪʠʪʫʪʘ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ɸʅ ɻʨʫʟʠʠ. ï 2001. ï ʪ.106. ï ʩ.112-119. ï ɻʨʫʟ.; ʨʝʟ. 

ɻʨʫʟ.,ɸʥʛ.,ʈʫʩʩʢ. 
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      ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʨʝʢʠ ɿʘʧʘʜʥʦʡ ɻʨʫʟʠʠ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʙʦʣʝʝ ʩʠʣʴʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʯʝʤ ʨʝʢʠ ɺʦʩʪʦʯʥʦʡ 

ɻʨʫʟʠʠ. ʅʘʙʣʶʜʘʶʪʩʷ ʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʤʘʪʝʨʠʢʦʚʦʡ ʦʪʤʝʣʠ, ʨʘʟʤʳʚʘ 

ʤʦʨʩʢʦʡ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ, ʘʢʢʫʤʫʣʷʮʠʠ ʥʘʥʦʩʦʚ, ʣʝʩʠʩʪʦʩʪʠ ʙʘʩʩʝʡʥʦʚ ʠ ʜʨ. 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʤʷʛʯʝʥʠʶ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʵʪʠʭ 

ʧʨʦʮʝʩʦʚ ʨʘʟʨʘʙʦʪʘʥʳ ʨʘʟʥʳʝ ʤʝʪʦʜʳ ʠʟʫʯʝʥʠʷ  ʪʚʸʨʜʦʛʦ ʩʪʦʢʘ. ʇʨʦʚʝʜʝʥʘ 

ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʩʪʦʢʫ ʥʘʥʦʩʦʚ ʜʣʷ ʨʝʢ, ʧʦʜʩʯʠʪʘʥʳ ʠʭ ʪʚʝʨʜʳʡ ʠ 

ʞʠʜʢʠʡ ʩʪʦʢ ʦʪ ʥʘʯʘʣʘ ʥʘʙʣʶʜʝʥʠʡ  ʜʦ 1960, 1970, 1975, 1980, 1985 ʠ 1990 

ʛʦʜʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʳ  ʩʨʘʚʥʝʥʠʷ ʩ  ʨʘʩʯʝʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʫʩʪʘ-

ʥʦʚʣʝʥʥʳʤʠ ʚ ʨʘʥʥʠʝ ʛʦʜʳ ʨʘʟʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ. ɼʠʥʘʤʠʢʘ ʠ  

ʩʨʘʚʥʝʥʠʷ ʪʚʝʨʜʦʛʦ ʩʪʦʢʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʦʙʱʝʛʦ 

ʪʚʝʨʜʦʛʦ ʩʪʦʢʘ, ʥʦ ʵʪʦ ʫʤʝʥʴʰʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ 

ʠ ʨʘʩʯʝʪʦʚ.ʈʠʩ.1,ʪʘʙ.2,ʣʠʪ.8. 
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hidrometeorologiis institutis Sromebi, tomi # 106, 2001  

TRANSACTIONS OF THE  INSTITUTE OF HYDROMETEOROLOGY,VOL.#106, 2001  

ȸȶȹȪɁ ȮȳȷȸȮȸȹȸȦ ȩȮȪȶȴȲȫȸȫȴȶȴȱȴȩȮȮ ,ȸȴȲ ɷ 106,  2001 
======================================================================= 

uak 551.578.48 
l.qal dani, m.saluq vaZe, n.kobaxi Ze 

zvav Semkre bebis gav rce le bis six Si re sa qar Tve los te ri -

to ri aze  

  zvavSemkre bebis gav rce le bis six Si ris dad genas gar kveuli 
mecni eru li da praq ti kuli mniS vnelo ba aqvs. amave dros, zvav -
saSiS ro ebis xa ris xis mi xed viT te ri to ri is da ra i o nebisas am 
parametris, rogorcerTer Ti Zi ri Tadi ra o denobri vi maxasi a-
Teblis, Ta vi sebure bebis gaT valis wi neba au ci le belia.  

  zvavSemkre bebis six Si re Si igu lis xmeba zvav Semkre bebis ra -
o denoba grZiv ki lo metrze [13, 6, 9] an far To bis er Teul ze [5, 
7, 8]. zvav Semkre bebis ra o denoba grZiv ki lo metrze kar gad ga mo-
xatavs zvav Semkre bebis gav rce le bis Ta vi sebure bas mdi nare ebis 
xeo bebis, sar ki nig zo da sa avto mobi lo gze bis, eleq tro gadam-
cemi da kav Sir gabmulo bis xa zebis gas wvriv, magram, ver iZ le va 
zvavSemkre bebis te ri to ri uli gav rce le bis re alur su raTs. 
grZiv ki lo metrze zvav Semkre bebis ra o denobis dad genis dros 
mxedvelo baSi mi i Reba mxolod i sini, rom le bic aR weven mdi na-
re Ta xe o bis Zi ramde (ka la potamde), hkveTen sar ki nig zo da sa av-
to mobi lo gzebs, eleq tro gadamcem da kav Sir gabmulo bis xa -
zebs, xo lo iq ve ax lom debare zvav Semkre bebi yu rad Rebis miR ma 
rCeba. amasTanave, er Tsa da ima ve ra i onSi, sxva das xva mimarTu -
le biT, zvav Semkre bebis six Si re mniS vnelov nad gan sxvavdeba er -
T maneTi sagan. mocemul ubanze zvav Semkre bebis ra o denobis 
gansazRvra grZiv ki lo metrze ar iZ le va saSuale bas dadgenil 
iqnas di di te ri to ri i saT vis zvav Semkre bebis gav rce le bis re a-
lu ri su ra Ti, mi Rebuli Se degebis gan zogadoebiT. gar da ami sa, 
zvavsaSiS ro ebis xa ris xis Se faseba zvav Semkre bebis ra o denobiT 
grZiv ki lo metrze nak le bad ga mosadegia praq ti kaSi ga mosaye-
neblad da sxva das xva zvav saSi Si ra i o nebis Se dare biTi da xasi -
aTebi saT vis [2].  

   zvavSemkre bebis te ri to ri alu ri ganawi le bis Sesa swavlad 
SeiZ le ba gamodges zva vSemkre bebis six Si ris far Tob ri vi maxa-
si aTebeli, ker Zod, zvav Semkre bebis ra o denoba far To bis er Te-
ul ze. igi sa Suale bas iZ le va Sevadgi noT zvav Semkre bebis 
sivrciTi ganawile bis ru ka, sadac ga moyo fi li iq neba maTi  
gavrcelebis sxva das xva six Si ris ra i o nebi.  
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  te ri to ri is da xasi aTeba zvav Semkre bebis gav rce le bis six -
Si riT war modgeni lia s.mi agko vis Sro maSi [7], sa dac gaT valis -
wi nebulia mxo lod xe vis is zvav Semkre bebi, rom leb Sic zva vebi 
yovel wli urad war moiq mneba, xo lo spo ra du li zva vebis zvav -
Semkre bebi mxed velo baSi araa mi Rebuli. amis ga mo naSrom Si 
moyvani li zvav Semkre bebis six Si re re alur ze nak le bia. zvav Sem-
kre bebis six Si ris Ta vi sebure baTa ga movle nis dros mxed velo -
baSi un da iq nas miRebuli maTi yve la mor fo lo gi uri ti pi. aWa-
raime re Tis mTi ani sis te misa da sva neTis te ri to ri aze am 
sakiTxis Seswavlas eZ Rvneba l.qal danis Sro mebi [4, 5].  

   saqar Tvelos te ri to ri aze zvav Semkre bebis six Si ris Ta vi -
sebure bis ga mosavle nad ga moyenebuli iq na savele kvle vis 
dros mo povebuli cno bebi, sa ar qi vo da ae ro fo to gadaRebis ma-
sale bi, sa Sualo da msxvil masSta bi ani ru kebi.  

   dabal mTiani ut yeo an mxo lod foT lo vani tyiT da fa ru -
li ra i o nebi saT vis zvav Semkre bebi sa da maTi gav rce le bis saz -
Rvre bis da sad genad au ci le belia sa velesa Ziebo sa muSao ebis Ca -
ta re ba. am raionebisaTvis Zi ri Tadad spo ra du li zva vebia da ma-
xasi aTebeli da ma Ti gav rce le bis saz Rvris dad gena, iS vi aTi 
ganmeo ra do bis ga mo, mxolod msxvil masSta bi ani ru kebi sa da ae -
ro fo to gadaRebis masale bis gamoyenebiT, TiT qmis SeuZl ebelia.  

   saSualom Ti ani ra i o nebi saT vis, rom le bic Zi ri Tadad xSi -
ri, wiw vovani an Se re uli tyi Taa da fa ru li, zvav Semkre bebis 
six Si ris gan saz Rvris dros, gar da save le sa muSao ebis Se degad 
mopovebuli ma sale bi sa, far T od ga movi yeneT aero fo to gadaRe-
bis masale bic. aq Zi ri T adad sis te matu ri zva vebia gav rce le bu-
li. ma Ti kva li ad gi lob riv lan dSaf tSi kar gad aris Se nar Cu-
nebuli da naT lad Cans ae ro fo to gadaRebis masale bis deSif -
ri re bis dros. ge o bo ta ni kuri ma xasi aTeble bis gaT valis wi neba 
saSuale bas iZ le va zus tad dad gin des zvav Semkre bebis gav rce -
le bis saz Rvre bi da, am ri gad, maTi six Si rec.  

 tyis ze da saz Rvris maRla mde bare te ri to ri i saT vis 
damaxasi aTebelia Zli eri da nawevre ba da re li efis ero zi u li 
for mebis far To gav rce le ba, rom le bic Tvi Ton wa r moadgenen 
zvavSemkrebs. re li efis ar sebuli for mebi ad vi lad ga ni saz -
Rvre ba ara mxo lod ae ro fo to gadaRebis masale bis, ara med 
msxvil masSta bi ani ru kebis ana li ziT. amitom, kar tog ra fi uli 
masale bis ga moyeneba da zvav saSi Sro ebis ge o mor fo lo gi uri ma -
xasi aTeble bis gamokvle va saSuale bas iZ le va di d i si zus tiT 
ganvsaz RvroT zvav Semkre bebis gav rce le bis saz Rvre bi da, am ri -
gad, maTi six Si rec.  



hidrologia ï HYDROLOGY - ȩȮȪȶȴȱȴȩȮɅ 

========================================================= 

121 

 

    Cata re buli sa muSao ebis Se degad dad geni lia zvav Semkre -
bebis six Si re (maTi ra o denoba 1 km2ze) da Se d geni lia zvav Sem-
kre bebis teritoriuli ganawilebis ru ka (nax. 1). yo veli ve aman 
saSuale ba mogvca ga mogvevli na zvav Semkre bebis gav rce le bis 
six Si ris Ta vi sebure bebi sa qar Tvelos te ri to ri aze. ru kaze 
cal kea gamoyo fi li ro gorc zvav Semkre bebis gav rce le bis nu -
lo vani six Si ris mqo ne te ri to ria, ase ve zvav Semkre bebis gav -
rce le bis sxva das xva six Si ris mqo ne ra i o ni. kar to grafi uli 
samuSao ebis Se degad dad geni lia zvav Semkre bebis gav rce le bis 
six Si ris Ta vi sebure bani, ro gorc mTli anad sa qar Tvelo sT vis, 
aseve cal keuli mdi nare Ta au zebi saTvis.  

ra i ons, sa dac zvav Semkre bebis gav rce le bis six Si re nu lis 
to lia, uka via sa qar Tvelos mTli ani far To bis 43%  da savleT 
saqar Tvelo Si misi mTe li far To bis 32%, xo lo aR mosavleT sa -
qar Tvelo Si  52%. da savleT sa qar Tvelo Si zvavebi sgan 
usafrTxo teritoria Zi ri Tadad mo i cavs kol xeTis dab lo bis 
mimdebare raionebs da Sa vi zRvis pi ra viw ro zols af xazeT sa 
da aWara Si, aR mosavleT sa qar Tvelo Si ki  Si da qar Tlis, qve mo 
qar Tlis da alaz nis va keebs, ax al ci xi sa da wal kis qva bulebs, 
agreT ve io ri sa da ja vaxeTis zeg nebis ume tes na wils.  

ra i ons, sa dac zvav Semkre bebis gav rce le bis six Si re 1 km 2ze 
nakle bia 5ze, uka via sa qar Tvelos mTli ani far To bis 29% (da -
savleT sa qar Tvelo Si misi mTli ani far To bis 30%, xo lo aR mo-
savleT sa qar Tvelo Si ð 27%). zvavsaSiS ra i onebs gan sakuT re -
biT di di far To bi (au zis mT li ani far To bis 3641%) uka viaT im 
mdinare Ta (Woro xi, ri o ni, mtkva ri) au zebSi, ro mel Ta mniSvne-
lo vani na wi li an mde bare obs da bal mTian zo naSi, an da fa ru -
lia xSi ri tyis sa fa riT. zvavsaSiS ra i ons Se dare biT mci re 
te ri to ria (mTli ani far To bis 1017%) uWi ravs im mdi nare Ta au -
zebSi, ro mel Ta umete si na wi li mde bare obs sa Sualo da ma Ral -
mTian zo nebSi (en guri), an ro mel Ta te ri to ri is ume te si na wi -
li araz vavsaSi Sia (io ri, xo bi, ala zani).  

ra i ons, sa dac zvav Semkre bebis six Si re 1 km 2ze aris 510, Se da-
re biT di di far To bi (2953%) uWi ravs im mdi nare Ta au zebSi, ro -
mel Ta te ri to ri is mniS vnelo vani na wi li mde bare obs sa Sua-
lom Ti an zo naSi da da fa ru lia xSi ri ty is sa fa riT (ko do ri, 
Woro xi, bzi fi). zvavsaSiS ra i ons Se dare biT mci re far To bi 
(410%) ukavia im mdi nare Ta au zebSi, ro mel Ta te ri to ria ar ga -
moir Ceva di di zva vaqti uro biT (io ri, xra mi, xo bi).  
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zvavSemkre bebis gav rce le bis di di six Si re (1015 zvav Semkre bi 

1 km2ze) xa si aTdeba saqar Tvelos mTli ani far To bis mxo lod 
10% (dasavleT sa qar Tvelo s re gi o nis mTli ani far To bis 13%, 
aRmosavleT sa qar Tvelo s ð 8%). aseTi six Si re da maxasi aTebe-
lia Zi ri Tadad ut yeo an meCxer tyi ani ci cabo fer do bebi saT vis, 
rom le bic, Zi ri Tadad, mde bare oben al pur da su bal pur zo neb-
Si. am ra i ons gan sakuT re biT di di far To bi (au zis 2037%) uWi -
ravs im mdi nare Ta (Ter gi, asa, ar Runi, pi ri qi Ta ala zani, Tu Se-
Tis ala zani, arag vi, en guri, cxe nis wyali, ko do ri, bzi fi) au -
zebSi, rom elTa sa Tave ganlagebulia kav kasi o nis mTa vari qe -
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dis (gan sakuT re biT mi si cen tra lu ri na wi lis) mim debare fer -
do bebze. da nar Cen mdinare Ta au zebSi zvavsaSiSi ra i o nis far -
To bi ar aRe mate ba maTi mTli ani far To bis 211%s. 

    su bal pur da al puri zo nebis mniS vnelo van nawil ze 
zvavSemkre bebis gav rce le bis six Si re 1 km 2ze aRe mate ba 15s da 
cal keul ma Ral mTian, ut yeo, Zli er da nawevre bul fer do bebze 
aRwevs 1820s. zvavsaSiS ra i ons gan sakuT re biT di di te ri to ria 
ukavia kav kasi o nis mTa vari qe di sa da sva neTis qe dis Txe mebis 
mimdebare maRal mTian fer do bebze, mniSvnelo vani te ri to ria ð 
ko do ris, leC xu mis da mes xeTis qe debis fer do bebze. 
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uak 551.578.48 
zvavSemkre bebis gav rce le bis six Si re sa qar Tvelos te ri to ri a-
ze. /l. qal dani, m.saluq vaZe, n.kobaxi Ze/. hmis Sro maTa krebu li. 
_ 2001. _ t. 106. _gv.120 -125. _qarT.; rez.qarT.,ingl.,rus.  

   savele gamokvlevebis masalebis, li teraturuli da sa -
arqivo wyaroebis, agr eTve saSualomasStabiani da msxvi lma -
sStabiani ruke bis analizis safu Zvelze dadgenilia zvav -
Semkrebebis gav r celebis six Sire sa qarTvelos teri toriaze  
da Sedgenilia Sesa bamisi ruka. sa qarTvelos zvavsaSiS 
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terito riaze gamoyofi lia raionebi, sadac zvav Semkrebebis six -
Sire 1 km 2ze aris: 5ze na klebi, 510 da 1015is sazRvrebSi, 15ze 
meti/ Ti Toul raions, Sesabamisad, sakvlevi teri toriis 29, 12, 
10 da 6% ukavia. il.1,lit.das.9.  

 
UDC 551.578.48 

Density of spreading of avalanche collectors on the territory of Georgia./L. 

Kaldani, M. Salukvadze, N. Kobakhidze/. Transactions of the Institute of 

Hydrometeorology. 2001.V.106.p.120-125.Georg.: Summ.Georg., Eng., Russ. 

      The density of avalanche collectors has been determined over the territory 

of  Georgia and a  corresponding map has been drown on the basis of the materials 

of field observations, literary and archive sources, along with medium and large ï 

scale maps, as well. The areas of less than 5, 510, 1015 and over 15 avalanche 

collectors oven a sguare kilometer have been separated over the avalanche 

dangerous territory. Each of them occupies 29, 12, 10 and 6% of the territory under 

investigation, respectively.Fig.1,Ref.9. 

 

ʋɼʂ 551.578.48 

ɻʫʩʪʦʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʣʘʚʠʥʦʩʙʦʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʨʫʟʠʠ. /ʂʘʣʜʘʥʠ 

ʃ.ɸ., ʉʘʣʫʢʚʘʜʟʝ ʄ.ɽ., ʂʦʙʘʭʠʜʟʝ ʅ.ʐ./ ʉʙ. ʊʨʫʜʦʚ ʀʥʩʪʠʪʫʪʘ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ɸʅ ɻʨʫʟʠʠ. ï 2001. ï ʪ.106. ï ʩ.120-125. ï ɻʨʫʟ.; ʨʝʟ. 

ɻʨʫʟ.,ɸʥʛ.,ʈʫʩʩʢ. 

      ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʤʘʪʝʨʠʘʣʦʚ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʣʠʪʝʨʘʪʫʨʥʳʭ ʠ 

ʘʨʭʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʳʭ ʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ 

ʫʩʪʘʥʦʚʣʝʥʘ ʛʫʩʪʦʪʘ ʣʘʚʠʥʦʩʙʦʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʨʫʟʠʠ ʠ ʩʦʩʪʘʚʣʝʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʢʘʨʪʘ. ʅʘ ʣʘʚʠʥʦʦʧʘʩʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʳʜʝʣʝʥʳ  ʨʘʡʦʥʳ ʩ 

ʛʫʩʪʦʪʦʡ: ʤʝʥʝʝ 5, ʦʪ 5 ʜʦ 10, ʦʪ 10 ʜʦ 15,  ʙʦʣʝʝ 15  ʣʘʚʠʥʦʩʙʦʨʦʚ ʥʘ 1 ʢʤ
2
. 

ʂʘʞʜʳʡ ʠʟ ʨʘʡʦʥʦʚ ʟʘʥʠʤʘʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 29, 12, 10 ʠ 6% ʠʟʫʯʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ.ʈʠʩ.1,ʣʠʪ.9. 
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/hidrometeorologiis institutis Sromebi, tomi # 106, 2001  

TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL.#106, 2001  

ȸȶȹȪɁ ȮȳȷȸȮȸȹȸȦ ȩȮȪȶȴȲȫȸȫȴȶȴȱȴȩȮȮ ,ȸȴȲ ɷ 106,  2001 
======================================================================= 

uak 626.8 : 631.4 
i.ge la Ze, n.devdari ani, s.ko paZe,  
g.Cikvai Ze, o.Sveli Ze 

aRmosavleT sa qar Tve los sar wyav mi webze ni adagis  

op ti malu ri te ni ano bis dad gena Zi ri Tad sasoflo 

sameurneo kul tu ra Ta zrdagan vi Ta re bis sxva dasxva pe ri o -

di saT vis  

   meli o ra ci is erTerT Zi ri Tad amo canas Se adgens ni adagSi 
wyli sa da ha eris re Ji mis re gu li re ba mcenaris moT xov ni le bis 
dasakmayo fi leb lad. wylis im ra o denobas, ro melic ni adagSi 
qmnis te ni sa da ha eris iseT Ta nafar do bas, ro melic sa ukeTe-
soa mce naris  zrdi sa da gan vi Tare bi saT vis, op ti malurs uwo de-
ben. mas gaaCnia Ta vi si ze da da qve da saz Rvari.  
    yvela ni adagi sa da mce nari saT vis ni adagis op ti malu ri te -
ni anobis ze da saz Rvrad miC neulia te nis si di de, ro mel ic to -
lia ni adagSi zRvru li wyal te vado bi sa, anu wylis im maq si ma-
lu ri ra o denobi sa, ro mel sac ni ad agi sta ti kur, uZ rav mdgo ma-
re o baSi da akavebs da ro mel ic ar Ca edi neba Rrma fe nebSi [2,3]. 
zRvrul wyal te vado baze meti ra o denobiT mi wodebuli wya li 
ukve ar Cer deba mocemul fe nebSi da Ta vi si sim Zimis Zalis ze -
gavle niT qve moT Caedi neba. zRvrul wyal te vado bas metad di di 
mniSvnelo ba aqvs sa meli o ra cio ga angari Sebi saT vis. igi sa fuZ -
vlad udevs rwyvis re Ji mis re gu li re bas [1,2,3]. ni adagis zRvru -
li wyal te vado ba Sedare biT sta bi lu ri si di dea da mi si mniS -
vnelo ba da moki debulia ni adagis meqani kur Se madgenlo baze, 
mis sim kvri veze, str uqtu ra ze, ni adagSi mari le bi sa da hu musis 
ra o denobaze da a.S. rac uf ro ax losaa ni adagis te ni anobis si -
di de zRvru li wyal te vado bis mniS vnelo basTan, miT uf ro ad -
vi lad iT vi sebs ni adagSi ar sebul wyals mce naris fe svTa sis -
te ma. teni anobis Semci re basTan er Tad mcir deba fe svTa sis te -
mis mier wylis SeT vi seba da bo los es pro cesi faq ti urad 
wydeba, ra sac mce naris da Rupva mohyveba. 
    ni adagis op ti malu ri te ni anobis qve da saz Rvris si di de da -
moki debulia iseT faq to reb ze, ro go ri caa mcenaris saxeoba, mi -
si ve geta ci is faz TaSori so pe ri o debi, ni adagis fi zi kuri Tvi -
sebebi, maT Soris misi si notivis maxasiaTeblebi, da a.S. es si -
di de Se iZ le ba dad genil iq nas ro gorc Te o ri uli, ase ve eqspe-
ri mentuli gziT. mocemul naSromSi ni adagis op ti malu ri te ni -
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anobis qve da saz Rvris da sad genad ga moyenebul iq na a.r.kon sta -
nti novis meTo di [13], ramac sa Suale ba mogvca Segvefa sebina zo -
gi er Ti sa sof losa meur neo kul tu ri saT vis, ra mdeni me agro met-
sad guris mo nacemebis sa fuZ vel ze, ni adagis op ti malu ri te ni a-
nobis qve da saz Rvari. Sem dgomSi Seg r o vi li iq na dak vir vebis 
mTeli ar sebuli ma sala da a RniS nuli me To di kis ga moyenebiT 
aRmosavleT sa qar Tvelo Si war moebuli cxra Zi ri Tadi sa sof -
losa meur neo kul tu ri saT vis (sa Semodgo mo xor bali da qe ri, 
xexi li, va zi, si mindi, Tam baqo, kar to fi li, Saq ris War xali, 
mzesumzi ra da paomi do ri), ma Ti ve geta ci is cal keuli pe ri o di -
saT vis, aR niS nul te ri to ri aze ar sebul ag ro mete o sad gureb ze 
dagro vi li me te o ro lo gi uri mo nacemebis sa fuZ vel ze age bul 
iq na wyal moTxov ni le bis mru debi da dad genil iq na op ti malu -
ri te ni anobis saz Rvre bi. mce naris wyal moTxov ni le bis mru debi 
er TmaneTTan akavSi rebs ni adagis ze dapi ri dan ja muri aor Tqle -
bis si di des da ni adagis te ni anobas mocemuli aor Tqle bad o bis 
pi ro bebSi. maqsi malu ri wyal moTxov ni le bis ar sebo ba gvi Cve-
nebs, rom ni adagSi te ni anoba op ti malu ria da sxva pi ro bebic 
saukeTesoa mce naris nor malu ri zrdi sa da gan vi Tare bi saT vis. 
miRebuli mru debis ana l iz ma gviCvena, rom ne bis mieri sa sof -
losa meur neo kul tu re biT da kavebuli far To bebi dan ja muri 
aor Tqle bis si di de maqsi malur mniS vnelo bas aRwevs ara ni ada-
gis zRvru li wyal te vado bis dros, ara med maSin, ro ca ni ada-
gis  te ni anobis si di de zRvru li wyal te vado bis 9397%s Se adg-
ens. ro gorc Cans, ni adagis zRvru li wyal te vado bis ze da zRv -
ramde ga te ni anebis dros zed meti te niT mce nare Se wuxebulia, 
rac iw vevs tran spi ra ci is Semci re bas, ri s xar jzec mcir deba 
ja muri aor Tqle ba. aRniS nulis sa f uZvel ze aR mosavleT sa qar -
Tvelos pi ro bebSi ne bis mieri sa sof losa meur neo kul tu ri saT -
vis op ti malu ri te ni ano bis ze da saz Rvrad aRe bul iq na ni ada-
gis te ni anobi s si di de da to lia zRvru li wyal te vado bis 
95%isa. 

mcenaris wyal moTxov ni le bis Semci re ba iw vevs mosavlis Sem -
ci re bas. mecni ere bis mi er dad genil iq na [1], rom wyal moTxov ni -
le bis 1020%iT Sem ci re ba yvela ze sa pasu xis mgeblo faz TaSoris 
peri o debSi iw vevs mosavlis 2040%iT Sem ci re bas. aRniS nulis 
gaTvalis wi nebiT, wyal moTxov ni le bis mru debis dax mare biT, 
dad genil iq na op ti malu ri te ni anobis qve da saz Rvre bi Zi ri Ta-
di sa sof losa meur neo kul tu re bi saT vis maTi gan vi Tare bis 
sxvadasxva pe ri odeb Si.  



hidrologia ï HYDROLOGY - ȩȮȪȶȴȱȴȩȮɅ 

========================================================= 

127 

 

 gamokvle vebma aCvena, rom sa Semodgo mo xor bli saT vis (qe ri) 
vegeta ci is pir vel faz TaSo ris pe ri od Si (aR mocenebavegeta ci is 
Sewyveta), ro melic aR mosavleT sa qar Tvelo Si XXI Tveze mo -
dis, op ti malu ri te ni anobis qve da saz Rvari ve geta ci is sxva pe -
ri o debTan Sedare biT da balia da, ro gorc we si, ni adagis 
zRvru li wyal te vado bis 6065%s Se adgens. magram, am peri od Si 
gadamwyveti mniS vnelo ba aqvs ara ni adagis te ni anobas mTel aq -
ti ur fe naSi (070 sm), ara med saxnav fe naSi. ro gorc mec ni er Ta 
gamokvle vebma aCvenes, xor bali (qe ri) Ta vi si aR mocenebi sa da 
zrdagan vi Tare bi saTvis sax nav fe naSi wylis sak mao marags da -
Tesvis Tanave saWiro ebs. ker Zod, iT vle ba, rom pi ro bebi op ti ma-
lu ria, Tu sax nav fe naSi ni adagis te ni anobis si di de ax los 
aris zRvrul wyal te vado basTan da kar gia, Tu igi 25 mmze nak -
le bi araa . 

aRmosavleT sa qar Tvelo Si ni adagis te ni anobaze (sa Semodgo -
mo xor bli Ta da qe riT da kavebul far To bebze) dak vir vebebi 
sxvadas xva dros TxuT met ag ro mete o sad gur ze war moebda da 
maTgan Svi di mde bare obs md. mtkvris au z Si, xu Ti  md. alaz ni sa 
da Ti ToTi To mdi nare ebis al geTi sa da arag vis au zebSi. dak -
vir vebaTa masalis ana liz ma aCvena, rom mdi nare alaz nis au zis 
marcxe na sanapi ro ze Tes vis win ni adagis 50 sm siR rmis fe naSi, 
pro duq ti uli te nis mara gi 67 mmdan 120 mmmde, xolo sax nav fe -
naSi   26 mmdan 53 mmmde aRwevs, rac sav sebiT sak mari sia Tes lis 
gaRvi vebi sa da aR mocenebi saT vis. sa wi naaRmdego su ra Tia sak -
vle vi te ri to ri is da nar Cen ra i o nebSi . aq pro duq ti uli te nis ma-
ra gi sax nav fe naSi 2dan 35 mmmde meryeobs da, umuetes Sem Txve-
vaSi igi 20 mmze mci rea.  

   vegeta ci is ga naxle bi saT vis, ro melic, ro gorc we si, sak -
vlev te ri to ri aze mar tis Tve ze mo dis, ni adagis aq ti ur fe naSi 
opti malu ri te ni anobis qve da saz Rvari igi ve rCe ba, rac iyo ve -
geta ci is wi na peri od Si, an od nav matu lobs, magram, mce nare 
daTavTavebamde gan sakuT re biT mgrZno bi area sax nav fe naSi ar se-
bul wylis ra o denobis mimarT. am fe nis gaS ro ba maSi nac ki, 
ro ca ni adagis aq ti ur fe naSi te ni anobis si di de op ti malur 
far gleb Sia, uar yo fiT ze gavle nas ax dens mosavli anobaze da 
sagrZnob lad am ci rebs mas.  

opti malu ri te nis qve da saz Rvari Ta vis maqsi malur mniS vne-
lo bas aRwevs aprilma is Si. am Tve Si mo dis faz TaSo ri so pe ri -
o di: Re ros ga moRebadaTavTavebayvavi lo ba. bo lo faz TaSori so 
peri od Si  rZi seburi sim wi femo savlis aRe ba  op ti malu ri te ni -
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ano bis qve da saz Rvari isev mcir deba da iv nis Si mi si si di de ni -
adagis zRvru li wyal te vado bis 6065%s Se adgens. 

vazisTvis niadagis aqtiur fenaSi (0_100 sm) vege taciis 
dasawyisSi, romelic sakvlev teritoriaze, ro gorc wesi, 
martis Tveze modis,  niadagis opti maluri tenianobis qveda 
sazRvris sidide 212 mmdan 273 mmde icvleba, rac zRvruli 
wyaltevadobis 6065%s Sead gens. Semdgom faz TaSori so pe ri o -
debSi mi si mniS vnelo ba iz rde ba da ga zaf xu lis bo los  zaf -
xu lis da sawyis Si, ro ca v azi yva vi lo bas iw yebs, maqsi malur 
mniSvnelo bas aRwevs. es imis maCvenebelia, rom yva vi lo bis da -
sawyi si dan mcenaris moT xov ni le ba wyal ze mkveTrad iz rde ba. 
nayo fis sim wi fis da sawyi si dan ni adagis op ti malu ri te ni anobis 
qveda saz Rvari isev mcir deba da uax lov deba im mniSvnelo bas, 
ro melic mas hqon da ve geta ci is da sawyis Si.  

aRmosavleT sa qar Tvelo Si ni adagis te ni anoba vazis qveS 
sxvadas xva dros aT ag ro mete o sad gur ze izo mebo da. am sad gu-
re bi dan xu Ti md.alaz nis auz Si mde bare obs, sa mi  md. mtkvris 
auz Si, xo lo Ti ToTi To mdi nare ebis iv ri sa da maSaveras au zeb-
Si. md. alaz nis auz Si mde bare xu Ti ag ro mete o sad guri dan er Ti 
marcxe na sanapi ros t eri to ri azea (yva re li), xo lo oT xi  mar -
jve na sanapi ro zea (Te la vi, gur ja ani, wno ri, ala zani). yvar lis 
agro mete o sad guris mo nacamebiT ve geta ci is pe ri o dis da sawyis -
Si va zis qveS pro duq ti uli te nis mara gi ni adagis aq ti ur fe na-
Si (0100) ic vle ba sakmaod mci re in te rval Si: 204dan 261 mmmde, 
rac Se adgens zRvru li wyal te vado bis 8095%s. ve geta ci is am pe -
ri od Si ni adagSi te nis maRal do nes vazi saT vis ga damwyveti 
mniSvnelo ba aqvs. mecni ere bi aR ni Sanven [5], rom Tu ve geta ci is 
pir vel pe ri od Si (wven Ta moZra o bis da sawyi si  yva vi lo bis da -
sasru li) vazs ni adagSi War bad aqvs te ni da mi si zrdagan vi Ta-
re ba nor malu rad mim di nare obs, maSin ve geta ci is meo re na xevar -
Si, gval vis SemTxvevaSi ac ki, igi sak maod maRal mo savals iZ -
le va. vegeta ci is momdevno pe ri o debSic (na yo fis zrda  na yo fis 
simwi fis da sawyi si) ni adagSi pro duq ti u li te nis si di de, ro -
gorc dak vir vebis  masalis ana li zi aC venebs, savsebiT sak mari -
sia va zis nor malu ri zrdagan vi Tare bi saT vis.  

gaci le biT ua re si si tu aci aa alaz nis dab lo bis mar jve na sa-
napi ro ze. gur ja anis, wno ris, alaz ni sa da Te la vis ag ro mete o -
sad gure bis mo nacemebiT va zis qveS, ni adagis aq ti ur fe naSi, te -
nis mara gi sak maod xSi rad (or we li wadSi er Txel ma inc) ve ge-
ta ci is sxva das xva peri od Si op ti malu ri te ni anobis qve da saz -
Rvar ze nak le bia. aR saniS navia, rom es zo na ir wyveba da te nis 
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nakle bo ba ni adagSi mi uTi Tebs, rom mor wyvis re Ji mi am ra i onSi 
dazus te bas moiT xovs. da axlo ebiT ase Ti, an uf ro ua re si su -
ra Tia sak vle vi te ri to ri is da nar Cen ra i o nebSi ac. 

aRmosavleT saqar Tvelo Si xe xi lis nar gavebis (vaS li, msxa -
li) qveS ni adagis te ni anobaze dak vir veba war moebda rva ag ro -
mete o sad gur ze. maT So ris oT xi mde bare obs md. mtkvris auz Si, 
Ti ToTi To mdi nare ebis arag vis, d. li axvis, al geTis da alaz -
nis au zebSi. dag ro vi li ma salis ana liz ma da gamokvle vebma 
gviCvena, rom ve geta ci is da sawyis Si (kvir te bis da ber va   kvir -
te bis gaS la) xe xi lis qveS ni adagis op ti malu ri te ni anobis 
qveda saz Rvari mZi me  Tix nari ni adagebis Tvis aq ti ur fe naSi 
(0100 sm) 280 mmis to lia, xo lo msu buqi ni adagebi saT vis 188 mmia. 
vegeta ci is aq ti ur fa zebSi (kvir te bis gaS layva vi lo bis dam Tav-
re ba) igi ve si di de Se sabamisad 322 da 336 mms aRwevs. ni adagis 
te ni anobaze dak vir vebis masalis ana liz ma gviCvena, rom ni adag-
Si pro duq ti u li te nis ra o denoba op ti malu ri te ni anobis qve -
da saz Rvar ze nak le bia TiT qmis yo vel we li wads. gansakuT re -
biT mZi me mdgomare o baa mexi le o bis mTa var ra i onSi  Si da qar -
Tlis Sua nawi l Si (go ris ra i o ni). aR saniS navia, rom es ra i o ni 
ir wyveba da ni adagis te ni anobis ar sebuli re Ji mi miuTi Tebs 
imaze, rom mor wyvis re Ji mi moiT xovs da zus te bas. 

sakvlev te ri to ri aze si mindis qveS ni adagis te ni anobaze 
dakvir veba war moebda eqvs ag ro mete o sad gur ze. Tes vi sa da aR -
mocenebis pe ri od Si ni adagis aq ti ur fe naSi (070 sm) op ti malu -
ri te ni anobis qve da saz Rvari ar aRe mate ba zRvru li wyal te va-
do bis 6065%s. magram, ro gorc sa Semodgo mo pure ulis Sem Txve-
vaSi, si mindis dro uli da Ta nabari aR mocenebi saT vis ga dam-
wyveti mniS vnelo ba aqvs te nis marags sax nav fe naSi, ro melic 
mecni er Ta ga mokvle vebis Ta naxmad 20 mmze nakle bi ar un da 
iyos. am ra i o nebSi, at mosfe ru li na le qebis sim ci ris ga mo, es 
pi ro ba da cu li ar iq neba. gansakuT re biT di di ra o denobiT 
tens mo iT xovs si mindi sag vele bis war moqmnis wi na peri o di dan 
maTi yvavi lo bis das ru le bamde da ta ros ga mosaxvamde. am faz -
TaSo ri so pe ri od Si op ti malu ri te ni anobis qve da saz Rvari ni -
adagis aq ti ur fe naSi 148 mmdan 224 mmmde icvle ba. 

Saqris War xlis ve get aci is pir vel pe ri od Si Tes vi dan  pir -
veli wyvi li foT lis gaS lam de, ro melic ap ri lis da sawyi si -
dan mai sis pir veli de kadis bo lom de grZel deba, op ti malu ri 
te ni anobis qve da saz Rvari 178 mmdan 220 mmmde icvle ba. magram, 
am peri od Si mce naris zrdagan vi Tare bi saTvis ga damwyveti mniS -
vnelo ba aqvs sax nav fe naSi te nis ra o denobas. mas Semdeg rac 
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iw yeba Saqris War xlis foT le bis aq ti uri zrda, mce naris moT -
xov ni le ba ten ze swra fad iz rde ba da es  pro cesi grZel deba 
Zir xvenebis zrdis da sawyi samde, ro melic iv li sis pir vel ric -
xvebs emTxveva. am faz TaSo ris pe ri od Si op ti malu ri te ni ano-
bis qve da saz Rvari mZi me Sedgeni lo bis ni adagebSi 266 mmmde iz -
rde ba. Zir xvenebis zrdis da sawyi si dan ve geta ci is bo lom de 
mcenaris moT xov ni le ba wyal ze isev mcir deba da ag vis tos bo -
los mi ni malur mniS vnelo bas aRwevs. 

kar to fi lis aR moceneba, aseve, di dad aris da moki debuli 
saxnav fe naSi te nis ra o denobaze. Tu am fe naSi te ni anobis si -
di de zRvru li wyal te vado bis si di des uax lov deba, maSin mis 
aRmocenebas sam kvi ramde dro sWir deba. nakle bi te nis SemTxve-
vaSi es pro cesi erT Tvem de grZel deba da gval vi an wle bSi 
pro cesi Se iZ le ba saer Tod Sew ydes. kar to fils gan sakuT re biT 
di di moT xov na aqvs wyal ze iv nisiv lis Si, rad gan am Tveebs em-
Txveva misi faz TaSori so pe ri o di: say vavi lis war moqmnayvavi -
lo ba. am peri od Si ni adagis aq ti ur fe naSi (050 mm) optima lu ri 
te ni anobis qve da saz Rvari zRvru li wyal te vado bis 7580%s Se -
adgens, rac 180194 mmis to lia. ma si uri yva vi lo bis dam Tavre bis 
Semdeg mcenaris moT xov ni le ba wyal ze mcir deba da ve geta ci is 
bo lo pe ri od Si, ise ve ro gorc da sawyis Si, op ti malu ri te ni a-
nobis qve da saz Rvari 103130 mmmde ecema. 

Tambaqos gan sakuT re biT di di moT xov ni le ba aqvs wyal ze yva -
vi lo bis dros. ve geta ci is Semdgom peri od Si igi Se dare biT ad-
vi lad itans ni adagis sim Sra les. di di ra o denobiT wyals sa Wi-
ro ebs igi rgvis pe ri od Si, ro desac xde ba misi fes vebis gan vi -
Tare ba. amitom, ni adagis sax nav fe naSi am peri od Si te ni anobis 
si di de zRvru li wyal te vado bi s mniSvnelo bas un da uax lov de-
bo des. ni adagis te ni anobaze dak vir vebis masalis ana liz ma 
gviCvena, rom la go dex Si Tam baqos qveS ni adagis te nis mara gi 
vegeta ci is da sawyis Si 110140 mmis far gleb Sia, xo lo sax nav fe -
naSi, ro gorc we si, 20 mmze meti, rac sak mari sia mi si nor malu -
ri zrdagan vi Tare bi saTvis. SemdgomSi te nis mara gi ni adagSi 
mcir deba da mi ni malur mniS vnelo bas ag vis to Si aR wevs. magram, 
maSi nac te ni anobis si di de op ti malu ri te ni anobis qve da saz -
Rvar ze metia. sa wi naaRmdego su ra Ti gvaqvs mar neulis ra i onSi, 
sadac ni adagis te ni anobis si di de ro gorc sax nav, aseve mTli an 
aqti ur fe naSi op ti malu ri te ni anobis qve da saz Rvar ze da ba-
lia.  
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uak 626.8 : 631.4 
aRmosavleT  saqar Tvelos  sar wyav miwebze  ni adagis  opti malu ri  
te ni anobis  dad gena Zi ri Tad  sasoflo ssameurneo kul tu ra Ta 
zrdagan vi Tare bis  sxvadas xva peri o di saTvis . / i .gela Ze, n.devda-
ri ani , s.ko paZe, g.Cikvai Ze, o .Sveli Ze/. hmis SromaTa  krebuli . _ 
2001. _ t . 106. _gv.126-133. _ qarT .; rez . qarT .,ingl .,rus . 

dadgenilia aRmosavleT saqarTve los cxra Ziri Tadi s/s 
kul tu ris qveS niadagis optimaluri te nianobis zeda da qveda 
saz Rvrebi. saqarTveloSi 19 agrometeorologiuri sa dguris 
dakvi r vebaTa vrce li masalis safuZvelze am kul turebidan 
TiToeuli ma T ganisa da maTi zrdisa da ga nviTarebis fazTaSo -
risi peri ode bisaT vis agebulia wya lmox marebis mru debi, 
romlebic urTi erT Soris akavSireben ni adagis zedapi ridan 
jamur aorTqlebasa da niadagis teni anobas mocemuli 
aorTqlebadobis dros.  

miRebuli wyalmoxmarebis mrudebis analizma aC vena, rom 
ganxiluli ku lturebis qveS niadagis op timaluri tenianobis 
maqsimaluri sazRvari saSu alo d niadagis zRvruli tenteva -
dobis 95%is tolia. rac Seexeba niadagis optimaluri 
tenianobis qveda sazRvars, igi TiToeuli kulturisa da  mis 
fazTaSo riso perio disaTvis sxva dasxva sidides utoldeba da 
vegetaciis periodSi saSualod maq simums zRvruli 
tentevadobis  7080%mde da minimums _ 6065%mde aRwevs.lit.das.5.  

 
UDC 626.8 : 631.4 

Determination of  optimal soil humidity of irrigated lands of  Eastern Georgia 

for different periods of growth and development  of main crops. 

/I.Geladze,N.Devdariani, S.Kopadze, G.Chikvaidze, O.Shvelidze/. Transactions of 
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the Institute of Hydrometeorology. 2001.V.106.p.126-133.Georg.:Summ.Georg., 

Eng., Russ. 

The upper and lower limits of  optimal soil humidity are established for nine 

major crops of Eastern Georgia. Basing  upon vast observational material of 19 

agrometeorological stations in  Eastern Georgia for each of these crops and their 

interphase growth periods the water consumption curves are derived linking total 

evaporation from the soil surface with soil humidity at the given evaporativity. 

The analysis of obtained curves of water consumption has shown that the maxi-

mum limit of  soil optimal humidity is equal to 95% of maximum water capacity of 

soil under the investigated crops. Concerning the lower boundary of  optimal soil 

humidity, its value appeared to be different for various crops and their interphase 

periods, reaching maximum 7080% in the vegetation period and minimum 6065% 

of upper water capacity.Ref.5. 
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ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. /ɻʝʣʘʜʟʝ ʀ.ʄ.,ɼʝʚʜʘʨʠʘʥʠ ʅ.ʅ.ʂʦʧʘʜʟʝ 

ʉ.ʐ.,ʏʠʢʚʘʠʜʟʝ ɻ.ɼ., ʐʚʝʣʠʜʟʝ ʆ.ɻ./ ʉʙ. ʊʨʫʜʦʚ ʀʥʩʪʠʪʫʪʘ ʛʠʜʨʦʤʝ-

ʪʝʦʨʦʣʦʛʠʠ ɸʅ ɻʨʫʟʠʠ. ï 2001. ï ʪ.106. ï ʩ.126-133. ï ɻʨʫʟ.; ʨʝʟ. 

ɻʨʫʟ.,ɸʥʛ.,ʈʫʩʩʢ. 

       ʋʩʪʘʥʦʚʣʝʥʳ ʚʝʨʭʥʠʝ ʠ ʥʠʞʥʠʝ ʧʨʝʜʝʣʳ ʦʧʪʠʤʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ 

ʧʦʯʚʳ ʧʦʜ ʜʝʚʷʪʴʶ ʦʩʥʦʚʥʳʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ 

ɺʦʩʪʦʯʥʦʡ ɻʨʫʟʠʠ. ʅʘ ʦʩʥʦʚʝ ʦʙʰʠʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘʙʣʶʜʝʥʠʡ 19  

ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʚ ɻʨʫʟʠʠ, ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʵʪʠʭ ʢʫʣʴʪʫʨ ʠ ʠʭ 

ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ ʨʦʩʪʘ ʠ  ʨʘʟʚʠʪʠʷ, ʧʦʩʪʨʦʝʥʳ ʢʨʠʚʳʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʩʚʷʟʳʚʘʶʪ ʤʝʞʜʫ ʩʦʙʦʡ ʩʫʤʤʘʨʥʦʝ ʠʩʧʘʨʝʥʠʝ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ 

ʠ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʧʨʠ ʜʘʥʥʦʡ ʠʩʧʘʨʷʝʤʦʩʪʠ. 

      ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʢʨʠʚʳʭ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʤʘʢʩʠʤʘʣʴʥʳʤ  ʧʨʝʜʝʣʦʤ ʦʧʪʠʤʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʚʣʘʞ-

ʥʦʩʪʴ, ʨʘʚʥʘʷ ʚ ʩʨʝʜʥʝʤ 95% ʧʨʝʜʝʣʴʥʦʡ ʚʣʘʛʦʝʤʢʦʩʪʠ ʧʦʯʚ ʧʦʜ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤʠ ʢʫʣʴʪʫʨʘʤʠ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʥʠʞʥʝʛʦ ʧʨʝʜʝʣʘ ʦʧʪʠʤʫʤʘ 

ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ, ʵʪʘ ʚʝʣʠʯʠʥʘ ʧʦʣʫʯʠʣʘʩʴ ʨʘʟʣʠʯʥʦʡ ʜʣʷ ʢʘʞʜʦʡ ʢʫʣʴʪʫʨʳ 

ʠ ʠʭ ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ, ʜʦʩʪʠʛʘʷ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʤʘʢʩʠʤʫʤʘ ʚ 

ʩʨʝʜʥʝʤ 7080% ʠ ʤʠʥʠʤʫʤʘ 6065% ʦʪ ʧʨʝʜʝʣʴʥʦʡ ʚʣʘʛʦʝʤʢʦʩʪʠ. ʃʠʪ.5. 
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ȸȶȹȪɁ ȮȳȷȸȮȸȹȸȦ ȩȮȪȶȴȲȫȸȫȴȶȴȱȴȩȮȮ ,ȸȴȲ ɷ 106,  2001 
======================================================================= 

uak 556 
r .WiTanava, g.stvi lia ,  
m.fxa kaZe, v.co maia  

saqar Tve los mdi nare ebis Ca monadenis Se fa seba kli matis  

mosalod neli cvli le bis pi ro bebSi da gval vebi sa da  

gaudabno ebis wi naaRmdeg saadapta cio Ro nis Zi ebani  

 saqar Tvelo mdi daria wylis re sur sebiT. mi si mara gi S e-
adgens da axlo ebiT 100 km 3. aqedan mdi nare ebis wil ze mo dis 65 
km3, myinvarebis 30 km 3, tbe bis  0,72 km 3, wyal sacavebis  3.32 km 3, 
Wao bebis  1.9 km 3 mocu lo bis wya li. maT So ris da axlo ebiT 35 
km3 mocu lo bis wya li, ro melic Ta vmoyri lia myin vareb Si, tbeb -
Si, wyal sacavebsa da Wao bebSi, wylis sa ukunovan marags war mo-
adgens da wylis wreb run vaSi nak leb mo nawi le o bas Rebulobs. 
danar Ceni 65 km 3 mocu lo bis wya li war moadgens wylis ga naxle -
bad re surss. mas Se esabameba 800 mmze meti Ca monadenis fe nis 
si maRle, xolo wya luz run vel yo fa Se adgens 800000 m3ze meti 
mocu lo bis wyals erT kvad ra tul ki lo metrze. am mxriv sa qar -
Tvelo bev rad win us wrebs msof li os rig qvey nebs. magram es 
re sur sebi araTa nabra daa ga nawi le buli sa qar Tvelos te ri to -
ri aze. da savleT sa qar Tvelo ze mo dis 50,4 km 3 (77,5%), aRmosav-
leT sa qar Tvelo ze  14,8 km3 (22,5%). kidev uf ro ara Tanabra daa 
ganawi le buli wylis resursebi  re gi o nebis, au zebi sa da ad mi-
nis tra ci uli ra i o nebis mi xed viT. magali Tad, di di Ca monadeniT 
(2,0 km3 da meti) ga moir Ceva da savleT sa qar Tvelos bev ri ra i o -
ni. Za li an da bali Ca monadeniT (0,10,2 km3ze nak le bi) xas iaTdeba 
aRmosavleT sa qar TveloSi aR mosavleTi da sam xreTaR mosav-
leTi ra i o nebi.  
 saqar Tvelos ga naxle badi wylis re sur sebi did rols 
TamaSoben qveynis eko nomikaSi. maTma kompleq sur ma gamoyenebam 
19801990 wlebis do neebi saT vis mi aRwia 5,2 km3, rac mTe li wylis 
re sur sebis 8%s Se adgens. aqedan, da axlo ebiT 70% (3,5 km 3) ga mo-
yenebulia sof lis me ur neo baSi, da nar Ceni  mrew velo baSi, ko mu-
nalur me ur neo baSi. amasTan, aRmosavleT sa qar Tvelo Si ad gi li 
aqvs TiT qmis 5jer met wyal gamoyenebas, vid re da savleT sa qar -
Tvelo Si. per speqti vaSi gaT valis wi nebulia wylis kom pleq su ri 
gamoyeneba gai zar dos 67 km 3mde. 
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gamoyenebuli wylis re sur sebi dan mdi nare ebs ub run deba 
2025% wyali, da nar Ceni ixar je ba mcenare ebis ve geta ci aze, aor -
Tqle baze, ni adagSi CaJonvaze da sxv. amas am tki cebs mdi nare e-
bis ka la potis wylis ba lan sis Se degebi. magali Tad, md. 
mtkvri sa da mi si Se nakadebis wylis ga moyenebis Se degad es da -
nakar gi q. Tbi li samde (62 ri gi Ti no meri nax. 1 mi xed viT) Se ad-
gens 1516 m3/wm, md. qciaxramze  wi Tel xid Tan (98)  89 m 3/wm, md. 
ala zanze  sof. ze mo qedas Tan (113) Ł 5  6 m 3/wm da a.S. ki d ev uf -
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ro me tia da nakar gi ra i o nebSi, sa dac wli uri na le qebis ra o de-
noba nakle bia 360 mmze, haeris sa Sualo wli uri tem pera tu ra 
metia 14 0ze. igi mo i cavs md. mtkvris auzis te ri to ri as q. Tbi -
li sidan sa xel mwifo saz Rvramde, romelic 400 met rze dab la 
mdebareobs da uka via 3688 km2 far To bi, rac Se adgens aRmosav-
leT sa qar Tvelos te ri to ri is 11%s. aq, mdi nare ebis mtkvris, 
io ris, ala zanis, al geTi sa da qciaxra mis bevri Se nakadi Se sar -
Tavamde ver aR wevs da es raioni war moadgens naxevrad udab no-
ebi sa da ga udabnoebis te ri to ri as. misi far To bi bo lo wleb Si 
ki dev uf ro ga i zar da mdi nare ebi dan wyala Rebis ga mo qveynis 
sameur neo saq mianobi sT vis ga moyenebis miz niT. 1980 wlis do ne-
ze wya la Rebam mdinare ebze mi aRwia wylis re sur sebis 35%. ase -
Ti di di da nakar giT xa si aTdeba qarTlka xeTis va kedablo bi, 
ro melic mde bare obs 800 met rze dab la. mis wi lad mo dis 11800 
km2 far To bi, rac Se adgens aRmosavleT sa qar Tvelos te ri to ri -
is 34%. cal keul wleb Si, md. bol ni sis (105) 1971 wlis wyal mci -
ro bis magaliT ze, wyala Rebam miaRwia 100%s, xo lo wya lux vi 
1963 wlis ma galiT ze, ro ca mdi naris wyli anoba maqsi malu ri 
iyo ( 7.38 m3/wm, 1.30 m3/wm normis dros), wya la Reba Seadgenda sul 
mci re 1%s. uf ro me tic, Se dare biT ux vwyli an md. qsanis (83) ma-
galiT ze, sof le bis qsov ri si  mux ra nis  mo nakveTze wya la Re-
bis ga mo kala poti mSra li rCe ba. aseTive md gomareobaa ka xeTis 
samxreT ra i o nebSi. magali Tad, 19681975 wle bis Zli eri gval ve-
bis dros, mdi nare ebis daS ro bis ga mo, aTaso biT heq ta ri ya na, 
baRvenaxi uw ylod dar Ca. saWiro iyo da mate bi Ti wylis 
resursebi. ga moyenebuli iq na adapta ci is sxva das xva sa xis Ro -
nis Ziebani, maT So ris, ar te zi u li We bidan wylis amoReba, xe -
lov nuri daw vi meba da w veTob ri vi mor wyva. magali Tad, sof le -
bis qsov ri simux ra nis mo nakveTze xSi rad mi marTaven md. qsanis  
kala potis xe lov nur CaR rmavebas bul do zere biT grun tis 
wyle bis ga modenis in ten si vo bis gaZ li ere bis miz niT (mdi naris 
es monakveTi mdi daria mi wis qveSa wyle biT). ka la potis qvaRor -
Ri an Txri leb Si grov debo da sak mao ra o denobis wya li mor wyvi-
saT vis. ka xeT Si sar wyavi ve le bis wya luz run vel yo fi saT vis q. 
Tbi li si dan uw yvet na kadad ga di o da mata re bel Ta eSelo nebi 
wyliT sav se cis ter nebiT, xo lo ad gil ze wyal saqaCavebi Ta da 
dawvi mebi s wyal gadamta ni teq ni kis ga moyenebiT, mo zi du li wya -
li mih qondaT sar wyav veleb ze. cal keul Rrub li an dRe ebSi ga -
moyenebuli iq na Rrub leb ze aq ti uri ze moqmedebis meTo debi 
wvimis stimulirebisaTvis da  damatebiTi wylis resu rsebis 
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misaRebad. aRniS nuli Ro nis Ziebebis ga ta re bam dadebi Ti Se degi 
gamoi Ro. 
 saer Tod, adap ta ci is Ro nis Ziebebis ga moyenebis mas Sta -
bebs gansaz Rvravs mdi nare ebis wyli anobis do ne. amitom, uaR re -
sad aq tu alu ri da efeq tu ria mdi nare ebis wyli anobis Se fa seba 
saprog nozo 2015, 2030, 2075 wle bi saT vis.  
 Sefa sebi saT vis ga moyenebuli iq na ori me To di. pir veli 
meTo di em yare ba kar gad cno bil Ca monadenis da moki debule bas 
at mosf erul na le qebze da ha eris tem pera tu raze. uke Tesi Se de-
gi, maRali ko re la ci is ko efi ci entiT (0.750.83), mog vca Camonade-
nis kavSirma wli uri na le qi sa da tem pera tu ris nam rav lTan 
(xT), ker Zod  

 
Q=aixi(8+Ti)+bi ,                                     (1) 

 
sadac Q  aris mdi naris mo cemul kveT Si wylis wli uri xar ji 
(m3/wm); xIer Ti ro meli me mete o ro lo gi uri sad guris wli uri at -
mosfe ru li na le qi (mm);  T i  imave mete o ro lo gi ur sad gur ze ha -
eris sa Sualo wli uri tem pera tu ra ( 0C); ai  aris  Qs da (xT)ze 
wrfivi da moki debule bis kuT xis tan gensi,  b i   ki mo nakveTi Qs 
Rer Zze. mravali da moki debule bis ana li zis sa fuZ vel ze mi Re-
buli iq na, rom  
          
              Q0  Qm 

aiå                                  ,  xolo   biåQm  ,                                            (2) 

             x0(8+T0)                                                                                           
 
sadac  Q0  da  Qm aris Se sabamisad Camonadenis nor ma da mra-
val wli uri mi ni malu ri Ca monadeni (m3/wm) mdinaris sa angari So 
kveTSi. x 0  da T 0  aris me te o ro lo gi ur sad gur ze Se sabamisad 
wli uri at mosfe ru li na le qebi sa da ha eris sa Sualo wli uri 
tempera tu ris nor mebi. frCxi leb Si moy vani li si di de (8+T) aris 
tempera tu ru li faq to ri, romlis Tanax mad ja mi ud ris 0s, ro -
ca ha eris sa Sualo wli uri tem pera tu ra aris mi nus 8 0C, e.i. Ca-
monadens ad gi li ar aqvs (Q=0). mas ad gi li aqvs k avkasi is, ker -
Zod, sa qar Tvelos pi ro bebSi 4000 met ris si maRle ze zRvis do -
ni dan. es aris zo na, sadac se zo nuri Tov lis sa fa ri devs mTe -
li wlis gan mavlo baSi da mas sxva nai rad uwo deben "365 do nes" 
(365  dRe Ta ric xvia we li wadSi).  
 Qs ga moTvle bi mdi naris sa angari So kveT ze xde ba cal -
keuli me te o ro lo gi uri sad gure bis mi xed viT, Semdeg maTi Se -
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ja mebiT da ga saSualo ebiT mi i Reba wli uri Ca monadeni. es naC ve-
nebia md. samyuris wyali  sof. xa do ri sa da gu bazeuli  sof. 
xi dis Tavis magaliT ze, maT So ris md. sam yuris wyalis wyal Sem-
kreb au zis far gleb Si ar cer Ti me te o ro lo gi uri sad guri ar 
gvaqvs. gamoyenebuli iq na auzis qve moT mezob lad mde bare mete -
o ro lo gi uri sad gure bi. Se degebi moy vani lia cxr.1.  
cxrili 1  wylis wliuri xarjis gamoTvlis Sedegebi  

sa
d

g
u

ri
, 

kv
e

T
i
 

m
a

xa
si

a
T

e
-

b
li

 

n
o

rm
a

 
 

weli  

m3/
wm 

% 
1961 1962 1963 1964 1965 

md.samyuriswyali  s.xadori (114) wyalSemkrebi auzis farTobi 121 km 2, 
saSualo simaRle 2590 m  

joyolo  
x 1100 931 899 1488 1040 1299   
T 10.8 11.5 12.3 11.3 10.5 10.9   

axmeta 
X 788 569 547 1298 762 619   
T 11.6 12.7 13.3 12.2 11.4 11.8   

nafareuli  
X 772 565 685 1202     

T 12.4 12.9 13.6 12.6 (11.5) (11.7)   

yvareli  
X 991 765 671 1304 1025 1028   
T 12.5 13.5 13.9 12.8 11.9 12.3   

Telavi  
X 770 564 542 1083 826 703   
T 11.8 12.9 13.4 12.2 11.4 11.8   

md.samyu-
riswyali  

Q 5.55 4.98 4.82 7.10 5.60 5.34 5.57  
Qm 0        

joyolo Q I=208 106xi(Ti+8) 4.87 4.89 7.70 5.17 6.58 5.84 4.85 

axmeta  Q I=359 106xi(Ti+8) 4.23 4.18 9.41 5.31 4.40 5.51 1.27 

nafareuli  Q I=332 06xi(Ti+8) 4.16 5.21 8.17     

yvareli  Q I=273 106xi(Ti+8) 4.54 4.01 7.40 5.57 5.70 5.44 2.33 

Telavi  Q I=364 106xi(Ti+8) 4.30 4.22 7.96 5.83 5.07 5.48 1.62 

saSualo  4.42 4.50 8.23 5.47 5.44 5.57  
sxvaoba,% 11.2 6.6 15.9 2.3 1.8 0.0  

moyvani li ma sale bis ana li zi gviC venebs, rom na le qi anobis 
zrdas mohy veba tempera tu ris Sem ci re ba da pi ri qiT, magram 
sxvadas xva in ten si vobiT. m asTan, wli uri si di deebis ga dax rac 
ara mar to gansxvavebulia, ara med sxvadas xva xa si aTi saa: erT 
sad gur ze na le qebi Se iZ le ba nor maze meti, me o re ze ð  nakle bi 
iyos. uf ro  me tic,  na le qebis  msvle lo bas xSi rad ar eTan xme-
ba Camonadenis msvle lo bac. es da sxva de ta le bi kar gad Cans 
cxri li dan, rac miuTiTebs imaze, Tu ram denad rTu lia Ca mona-
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denis for mire bis hid ro mete ro lo gi uri pi ro bebi. ami tom, sap -
rog nozo wle bi saT vis Ca monadenis Se fa seba moxda cal keuli 
wli sa da 5 wli ani pe ri o dis ga saSualo ebis mi xed viT. cdo mi-
le ba md. samyuris wyali saT vis 216%, md. gu bazaeu li saT vis 332% 
far gleb Sia, xo lo 5 wli ani pe ri o dis ga saSualo ebis SemTxve-
vaSi cdo mile ba Sesabamisad 15% da 08% far gleb Sia. ase Ti Se -
degebi gvaZ leven sa fuZ vels daskvnisa, rom aR weri li me To di 
SeiZ le ba gamoyenebuli iq nas praq ti kaSi. ami saTvis ki sa Wiroa 
vi co deT sap rog nozo wleb Si na le qebi da ha eris t empera tu ra. 
maTi prog nozi ki rTu lia da jer je ro biT Se uZle beli.  

meo re meTo di em yare ba Camonadenis mra val wli uri sa Sualo 
si di deebis Q0 msvle lo bas. am mxriv ga moyenebuli iq na wylis 
kadas trSi moy vani li Q 0is si di deebi, ga moTvli li dak vir vebis 
wli dan 1962, 1970, 1975, 1980, 1985 da 1990 wlebis do neebze. ana-
li zi saTvis aRe bul iq na pata ra mdi nare ebi, ro mel Ta wyal Sem-
kre bi au zebis far To bi nak le bia 450500 km2, rad gan maT wil ze 
modis m di nare ebis sa er To ra o denobis 95%, xolo ma Ti wylis 
re Ji mi mar ti via, araa gar Tu le buli sxva zo nis Se nakadebis 
gavleniT. ase Tia sul 63 mdi nare (31  da savleT sa qar Tvelo Si, 
32  aR mosavleT saqar Tvelo Si). isi ni mde bare o ben sxvadas xva 
ra i o nebSi da gansx vavebul si maRle ebze (nax.1). aRniS nuli wle -
bis do neebze ga moTvli li wli uri da li miti re buli se zo nebis 
Q0is di namika, aseve misi si maRleb ri vi speq tri war modgeni lia 
nax.2. dasavleT sa qar Tvelos mdi nare ebis magaliT ze ana liz ma 
gviCvena, rom sa Sualo wli uri sa da li miti re buli se zo nebis 
(gazaf xu lizaf xu lis wyal di do bebis, zaf xulSe modgo misa da 
zamTris wyal mci ro bis) Q 0is si di deebis di namika TiT qmis er Ti 
da igi vea. ori ve SemTxvevaSi War bobs Camonadenis Q 0is si di dee-
bis mate bis fa za (70% da savleT sa qar Tvelo Si da 90% aR mosav-
leT sa qar Tvelo Si). sa Sualo si di deebis kle bis fa zebiT ga mo-
ir Cevi an mdi nare ebi , ro mel Ta ze mo weli xa si aTdeba gamyin vare -
bis (Cxal Ta  8, mul xra  12, nak ra  14, mes ti aWala  17), qar zur -
ga fer do bebis (suf sa Ł 39, gubazeuli  41, bax vis wyali  42) da 
pla to  qva bulis (qsa ni  83) re li efis Zli eri gan vi Tare biT. 
gamyin vare bis au zebSi, ase ve sxva ganac, 19601970 wleb Si (mci re 
aci veba [4]) ad gi li hqon da uxv na le qi ani wle bis xSir gan meo re -
bas, rac kar gad Cans cxr.1Si moy vanil me te o ro lo gi uri sad gu-
re bis mo nacemebis magaliT ze. na le qebi grov debo da Tov lis sa -
fa ris sa xiT da icav da myin varebs dno bi sagan, ris ga moc mcir -
debo da myin varu li Ca monadeni. qar zur ga fer do bebze ha eris ma -
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sebis  xSi ri  daR mavali  di nebis ga mo mcir debo da n ale qebi, 
rac  
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Tavis mxriv am ci reb da Camonadens. pla to  qva bule bis re li e-
fis mqo ne auzebSi mcir debo da orog ra fi uli gav le na haeris 
masebze. amis ga mo mcir debo da na le qi anoba, masTan ad gi li 
hqonda maT dag ro vebas qvabuleb Si, tbeb Si. magram 19851990 wle -
bi dan kle bis fa za yvel gan Seic vala ma te bis fa ziT.  
        yvela hid ro lo gi uri kve Ti saT vis mru d ebis sa fuZ vel ze 
gamoTvli li iq na Q0 cvli le bis ten denci is in ten si vobis ko efi -
c i enti ( K) 
                                         Q0 1960  Q0 1990 

                                K=                                 ,             (3) 

                                                   n 

sadac n=ʇ1990  ʇ1960 gamoxatavs periodis xang r Zlivobas. 
koeficie nte bi kar gad uk avSir debi an auzebis sa Sualo si maR-
les, rac war modgeni lia nax.3ze.  
    aqac ga moi yo sa mi qvera i o ni: da savleT sa qar Tvelos sam -
xreT  da savle Tis ra i o ni, sa dac K nulis to lia (mr. 2); da sav-
leT sa qar Tvelos sxva da nar Ceni ra i o ni, sa dac K mcir deba si -
maRlis zrdas Tan er Tad (mr.3); aR mosavleT sa qar Tvelos ra i o -
ni, sa dac K iz rde ba si maRlis zrdas Tan er Tad (mr.1). ne bis mier 
si maRli saT vis koe ficientis ga mosaT vlel for mulebs aqvT 
Semdegi saxe Se sabamisad  gamoyofili 3 raio nisa:  

K=0, 

K=0,29145 x 10
6
H    ,                                   (4) 

K=2x10
5
H . 

aq H _ auzis saSualo simaRlea mSi. formulebi ga mosaxaven Ks 
cvli le bas 19601990 wle bis do neebze. 

cxa dia, ro gorc sxva av to re bi (g.bu di ko [5], d.mumla Ze 
[2], k.Tavar Tqi la Ze, e.eliz baraS vi li, j.vaC naZe [1] da sxv.) aR niS -
naven, savara udoa, rom ga movle nil ten denci as momaval Sic 
kvlav eq neba ad gi li, mag ram, SeiZ le ba viwinaswar metyvelod  
gamovle ni li ten denci is dam Tavre ba. analiz ma gviCvena, rom mo -
cemuli ten denci is xan grZli vo ba SeiZleba SevafasoT Semdegi 
gamosaxulebis safuZvelze:  
 

n=ůQ0/k    ,                       (5) 

 

sadac n  aris mo cemuli ten denci is xan grZli vobis wel Ta ric -
xvi say rde ni (1990) wlis do ni dan; ů  Q0is da saSvebi cdo mile baa. 
gamosaT vle lad aRe buli iq na 3%iani si zus te, mas Se esabameba 5 
wli ani pe ri o dis sa Sualo xar jis si di de Q  912%is cdo mile -
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bis far gleb Si, rac war moadgens wylis xar jis ga zomvis cdo -
mile bas. 

 
 amasTan, mate bis an kle bis si di deebis mi xed viT Se iZ le ba 
Sevafa soT sap rog nozo wlis do neze 5 wli ani pe ri o dis sa Sua-
lo wli uri wylis xar ji Q, ro mel mac gamoiw via Q0i is ma te ba an 
kle ba. igi ga moiT vle ba pro por ci iT xuT wli ani pe ri o di saT vis    

an Q0  = 0.2(n2Q02  n1Q01)     ,                  
sadac Q01  da Q02   saSualo mra val wli uri wylis xar je bia 
xuT wli ani pe ri o dis da sawyis Si ( n1) da bo los ( n2) Sesabamisad; 

12

011022

0
nn

QnQn
Q =
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n1 da n 2  wel Ta ric xvia dak vir vebis wli dan xuT wli ani pe ri o -
dis daw yebamde da dam Tavre bamde Se sabamisad.  

saqar Tvelo s sxva das xva regionisa da si maRlis zo nebi -
saTvis Q I da Q2 gamoTvlebma gviCvena, rom sa qar Tvelo Si yvel -
gan ad gi li aqvs Q Iis zrdis ten denci as 0.004 m3dan 0.064 m3mde 
weli wadSi, uf ro me tad da savleT sa qar Tvelo Si, rac sa Sua-
lod Se adgens 0.02 m3/weli wadSi, vid re aR mosavleT sa qar Tve-
lo Si, sa dac igi ud ris 0.009 m 3/weli wadSi. mate bis fa zis xan -
grZli voba saSualod 23 we lia da savleT sa qar Tvelo Si, 14 we -
li  aR mosavleT sa qar Tvelo Si, magram SeiZ le ba iy os 9114 da 
453 weli Se sabamisad. ori ve SemTxvevaSi sa Sualo xan grZli vo ba 
axlo saa saprog nozo wlis xan grZli vobasTan 1990 wli dan 
20102015 wlamde. sap rog nozo 2015 wlis do neze Q0 gaiz rde ba 
1990 wlis do nesTan SedarebiT sa Sualod 3,6% da savleT sa qar -
Tvelo Si da 2,9%iT  aR mosavleT sa qar Tvelo Si. ase ve, saprog -
nozo wlis 5 wli ani pe ri o dis Camonadeni Q0 gaiz rde ba 1990 
wlis do nesTan Sedare biT sa Sualod 1112%iT.  
 amri gad, sap rog nozo 2015 wlis do neze saqar Tvelos 
mdinare ebis wyli anoba 1990 wlis do nis wyli anobis nor masTan 
axlos iq neba meto biT. magram, praq ti kam 19911999 wlebis maga-
liT ze dag vanaxa, rom cal keul wleb Si ad gi li hqon da ro -
gorc Zli er wyal mci ro bas, aseve wyalux vobas. amitom, adap ta -
ci is Zi ri Tad Ro nis Ziebad iT vle ba: mdi nare ebis wylis re sur se-
bis ra ci o nalu ri ga moyeneba ar sebuli wyal gamoyenebis sis te -
mis aRdgeniT da mi si Sev sebiT Ta namedro ve wyal damzo gi 
teqn ologiebiT (xe lov nuri daw vi mare ba, wveTob ri vi mor wyva); 
gval vi an TveebSi wylis damatebiTi re sur sebis miRe ba Rrub -
leb ze xe lov nuri ze moqmedebis meTo debis ga moyenebiT; wya lux -
vobis (ka tas tro fuli wyal movar dnebis) dros wyal dagro vebis 
gaz rda wyal sacavebSi, axa li wyal sacavebis aSe neba, mdi naris -
pi ra te ri to ri aze ka tas tro fu li wyal movar dnis dros wylis 
maqsi malur do nemde da saxle bi s da sa meur neo nagebo bebis mSe-
neblo bis ak rZal va. 

aRniS nul adap ta ci is Ro nis ZiebaTa na wi li ga moyenebuli 
iyo praq ti kaSi, na wi li kvle vis sta di aSia. magram, maTi moq mede-
ba dRes TiT qmis Sewyveti lia ar sebuli eko nomikuri siZ nele e-
bis ga mo. amitom, sa Wiroa spe ci alu ri eq speri mentuleq spedi ci u-
ri kvle vi Ti sa muSao ebis Ca ta re ba. maTi Se degebis ana li zi sa 
da gan zo gado ebis sa fuZ vel ze Se iq mneba mecni eru li ba za, ro me-
lic sa fuZ vlad da edeba mdi nare ebis wylis re sur sebis da zog -
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vis, dac vi sa da xe lov nurad gaz rdis Ro nis ZiebaTa teq ni -
kureko nomikur da sabuTebas. 
 

literatura   REFERENCES ʃʀʊɽʈɸʊʋʈɸ 
1. TavarTqilaZe k., elizbaraSvili e., mumlaZe d., vaCnaZe j. 

saqarTvelos miwispira temperaturuli velis cvlilebis 
empiriuli modeli.Tbilisi,1999.  

2. mumlaZe d. saqarTvelos geografiuli sazogadoebis 
Sromebi, tomi XVII, Tbilisi,1988.  

3. svaniZe g., comaia v.,  xmalaZe g. klimatis kvlevis erovnuli 
centris sainformacio biuleteni, #6,Tbilisi,1997.  

4. svaniZe g., comaia v. gaeros klimatis cvlilebis CarCo     
konvenciis erovnuli biuleteni, #8,Tbilisi,1999 . 

5. ɹʫʜʳʢʦ ʄ.ʀ. ɺʝʩʪʥʠʢ ɸʅ ʉʉʉʈ,ˉ5,1982. 
 

uak 556  
saqar Tvelos  mdi nare ebis  Camonadenis  Sefa seba kli matis  mosa-
lod neli  cvli le bis  pi ro bebSi  da gval vebi sa da gaudabnoebis  
wi naaRmdeg saadapta cio  Ro nis Ziebani . /r .WiTanava, g.stvi lia , 
m.fxa kaZe, v.co maia /. hmis SromaTa  krebuli ._2001. _t .106._gv.134-
145._qarT .;rez .qarT ., ingl .,rus . 
   daxasiaTebulia  mdinareebis  Camonadenis  Semcire bis  pi -
robebi  bunebrivi  da anTropogenuri  faqtorebis  gavleniT . da-
dgenilia , rom  mdinareebis  Camonadenis  did  danakargs  adgili  
aqvs md. mtkvris  mimd ebare  te ritoriaze  q.Tbi lisis  qvemoT. am 
teritoriaze , romelsac  ukavia  3688 km2 farTobi  da mdebareobs  
400 metrze  dabla , sadac  wliuri  naleqebis  ra odenoba  360 mmze 
naklebia , xolo  haeris  saSualo  mraval wliuri  tempera tura  
aRemateba 13140, da sadac  Senakadebi  ver  aRweven TavianT  
SesarTavebamde wylis  danakargis  gamo ni adagSi  CaJonvaze da 
aorT qlebaze , viTardeba  naxevradudabno ebis  warmoqmnisa da 
gauda bnoebis  procesebi . 
   wylis  deficitis  SevsebisaTvis , aRniSnul  da mezoblad  
mdebare rai onebSi  800 metr is  simaRlemde  zRvis  do nidan  
warmoebs mdinaree bidan  wyal aReba. magram, mSral  peri odebSi  
mdinareebis  wyali  ar  aris  sakmarisi  moTxovnilebis  
dasakmayofileblad . amitom , saadaptacio  Roni sZiebebs eniWeba 
didi  praqtikuli  mniSvneloba . am mizni saTvis  damuSavebulia  
mdinare ebis  wylianobis  prognozis  meTodi  2015, 2030 da 2075 
wle bis  doneebisaTvis . meTods safuZvlad  daedo  mdinareebis  
Camonadenis normebis  dinamikis  Sefaseba  1960, 1970, 1975, 1980, 
1985 da 1990 wlebis  do neebisaTvis . il .3,cxr .1,lit .das .5.  
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UDC 556 

River runoff assessment in Georgia connected to anticipated climate change 

and adaptation measures to combat drought and desertification. /R.Chitanava, 

G.Stvilia,M.Pkhakadze, V.Tsomaia/. Transactions of the Institute of 

Hydrometeorology. 2001.V.106.p.134-145.Georg.:Summ.Georg., Eng., Russ. 

     Conditions of the river runoff reduction under the impact of natural and 

anthropogenic factors are described. It has been identified that considerable water 

losses are described in the area adjacent to the Mtkvari River down from Tbilisi. 

The processes of  semidesert formation and desertification are developing over this 

territory, occupying 3688 sq.km below 400 m and with precipitation amount of less 

than 360 mm and the mean annual air temperature above 1314
0
C, where tributaries 

cannot bring their  water to the estuary. 

     Here and in the neighbouring regions up to the altitude of 800 m, covering of 

the water deficit is conducted by take off from the rivers, but in  dry periods the 

water content of the rivers is not sufficient to meet the demands. Therefore, the  

adaptation measures have a great practical importance. For this purpose, the 

method of water content forecasting of the rivers for the years 2015, 2030 and 2075 

has been worked out, basing on the norms of water runoff dynamics for 1960, 

1970, 1975, 1980, 1985 and 1990.Fig.3,Tab.1,Ref.5. 

 

ʋɼʂ 556 

ʆʮʝʥʢʘ ʩʪʦʢʘ ʨʝʢ ɻʨʫʟʠʠ ʚ ʫʩʣʦʚʠʷʭ ʦʞʠʜʘʝʤʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ 

ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʚ ʙʦʨʴʙʝ ʩ ʟʘʩʫʭʦʡ ʠ ʦʧʫʩʪʳʥʠʚʘʥʠʝʤ. 

/ʏʠʪʘʥʘʚʘ ʈ.ɹ., ʉʪʚʠʣʠʷ ɻ.ɻ., ʇʭʘʢʘʜʟʝ  ʄ.ɺ., ʎʦʤʘʷ ɺ.ʐ./ ʉʙ. ʊʨʫʜʦʚ 

ʀʥʩʪʠʪʫʪʘ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ɸʅ ɻʨʫʟʠʠ. ï 2001. ï ʪ.106. ï ʩ.134-145. ï 

ɻʨʫʟ.; ʨʝʟ. ɻʨʫʟ.,ɸʥʛ.,ʈʫʩʩʢ. 

       ʍʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʫʩʣʦʚʠʷ ʫʤʝʥʴʰʝʥʠʷ ʩʪʦʢʘ ʨʝʢ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʴʰʠʝ ʧʦʪʝʨʠ 

ʩʪʦʢʘ ʨʝʢ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʨ.ʂʫʨʝ ʥʠʞʝ 

ʛ.ʊʙʠʣʠʩʠ. ʅʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʟʘʥʠʤʘʶʱʝʡ 3688 ʢʤ
 2
, ʣʝʞʘʱʝʡ ʥʠʞʝ 400 ʤ, 

ʛʜʝ ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʤʝʥʝʝ 360 ʤʤ, ʘ ʩʨʝʜʥʷʷ ʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ʚʳʰʝ 1314
0
ʉ, ʠ ʛʜʝ ʧʨʠʪʦʢʠ ʥʝ ʜʦʥʦʩʷʪ ʩʚʦʠ ʚʦʜʳ ʜʦ ʫʩʪʴʷ, 

ʨʘʟʚʠʚʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʫʧʫʩʪʳʥʴ ʠ ʦʧʫʩʪʳʥʠʚʘʥʠʷ. 

       ɼʣʷ ʚʦʩʧʦʣʥʝʥʠʷ ʜʝʬʠʮʠʪʘ ʚʦʜʳ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚʦʜʦʟʘʙʦʨʳ ʠʟ ʨʝʢ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʟʜʝʩʴ ʠ ʚ ʩʦʩʝʜʥʠʭ ʨʘʡʦʥʘʭ ʜʦ ʚʳʩʦʪʳ 800 ʤ. ʆʜʥʘʢʦ, ʚ 

ʟʘʩʫʰʣʠʚʳʝ ʧʝʨʠʦʜʳ ʚʦʜʥʦʩʪʴ ʨʝʢ ʥʝʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʪʨʝʙʫʝʤʳʭ ʥʫʞʜ. 

ʇʦʵʪʦʤʫ, ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʠʦʙʨʝʪʘʶʪ ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʧʨʦʛʥʦʟʘ ʚʦʜʥʦʩʪʠ ʨʝʢ ʥʘ 2015, 

2030 ʠ 2075 ʛʦʜʳ. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʦʮʝʥʢʝ ʜʠʥʘʤʠʢʠ ʥʦʨʤ ʩʪʦʢʘ ʥʘ ʫʨʦʚʥʷʭ 

1960, 1970, 1975, 1980, 1985 ʠ 1990 ʛʦʜʦʚ. ʈʠʩ.3,ʪʘʙ.1,ʣʠʪ.5.  
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UDC 551.482.245:551.500
 

N.N.Begalishvili, K.A.Tavartkiladze, N.A.Begalishvili 

EVALUATION OF RUNOFF  SENSITIVITY WITH REL ATION TO 

CLIMATE VARIABILITY FROM EMPIRICALSTATIS TICAL MODEL 

OF THE RIVER MTKVARI  

It is known that general water cycle system ñatmosphereearth surfaceò co-

ntains reincarnation of water vapor in the following way: òwater provision in at-

mosphere  cloudiness (nebulosity) ï precipitation ï evaporation  runoffò. The 

nebulosity, precipitation and vapor mainly depend on temperature and humidity of 

atmosphere regime. So, variability of those may stimulate significant variance of 

water cycle components. Therefore, the study of climate variability influence on 

water balance and runoff is a main problem for research of regional climate 

variance. 

The aim of present work is to estimate annual runoff reaction to the variability 

of some climate parameters  total precipitation, relative humidity. For the creation 

of empiricalstatistical used long time series of climatic data of river Mtkvari model 

have been. 

For the establishment of dependence of mean annual runoff on climatic 

predictors correlation matrix of the river Mtkvari for Tbilisi section has been 

calculated. These predictors are: runoff R (m
3
/s), total precipitation P (mm), air 

temperature T1(
0
C), water vapor pressure e (mb), relative humidity f(%), sunshine 

duration S(hr), wind velocity V (m/s), soil temperature T0 (
0
C). 

For calculation we have analyzed the observational data of the Tbilisi meteo-

rological and hydrological station ï random numbers of analogue data series are 

N=55 (19361990). The correlation matrix is presented in Table 1. 

Table 1. Matrix of correlation (N=55; 1936 ï 1990)  

Predictors R P 
T

1 e f S V 

Average 204.0 525.7 13.06 10.55 65.99 2038.0 1.88 

Standard 

deviation 
43.88 115.2 0.65 0.41 1.99 149.5 \0.66 

R 1 0.306 0.175 0.115 0.256 0.277 0.213 

P  1 0.365 0.168 0.535 0.323 \0.123 

T1   1 0.436 0.324 0.180 0.035 

e    1 0.427 0.183 \0.337 

f     1 0.326 \0.109 

S      1 \0.266 

V       1 
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     Analogical calculation has been done for checking up stability of 

correlation coefficients ï random numbers of analogous data series are N=37 (1954 

ï 1990). Results of calculation are presented in Table 2. 

Table 2. Matrix of correlation (N=37; (1954 ï 1990) 
Predictors R P T1 e f S V T0 

average 197.5 513.0 13.09 10.67 65.98 2035.0 1.59 15.1 

Standard 

 deviation 
41.74 119.3 0.73 0.38 2.07 148.8 0.57 0.1 

R 1 0.228 0.347 0.091 0.323 0.141 0.018 0.380 

P  1 0.409 0.265 0.517 0.371 0.074 0.446 

T1   1 0.538 0.346 0.250 0.038 0.894 

e    1 0.383 0.103 0.186 0.402 

f     1 0.279 0.157 0.325 

S      1 0.501 0.214 

V       1 0.075 

T0        1 
 

From the analysis of both matrices of correlation predictors have been se-

lected by their stability. Total precipitation and relative humidity have been se-

lected as predictors. Correlation coefficient values in this case are equal to: 

 

r12 = 0.306 (0.228), r15 = 0.323 (0.256). 

 

By an original method elaborated in [1], the following empirical and 

statistical model has been obtained: 

R = c1+c2f+c3f
2
+(d1+d2f+d3f

2
)P ,                              (1) 

where P is total precipitation (mm), f  relative humidity (%) and R  runoff (m
3
/s). 

The values of coefficients are: 

c1 = 80012.90;  c2 = 2434.62;  c3 = 18.54; 

d1 = 150.60;  d2 = 4.58;  d3 = 0.035. 

By putting the parameters of the correlative matrix in the equation (1) 

(Table 1, f = 66%, P = 525.7 mm), we obtain runoff equation R = 206 m
3
/s, that 

coincides with its table value (R = 204 m
3
/s) with 1% precision. 

        In our case the variability of runoff is expressed by the following equation [2]: 

dR = (µR/µP)dP + (µR/µf)df ,                                               (2) 

where sensibility to precipitation variation is equal to: 

(µR/µP) = d1+d2f+d3f
2
,                                                               (3) 

and sensibility to relative humidity is equal to: 

(µR/µf) = c2 + 2c3f + (d2+2d3f)P.                                                (4) 

Inserting (3) and (4) in (2), for runoff variability we obtain: 

dR = (d1+d2f+d3f
2
 )dP + (c2 + 2c3f + (d2+2d3f)P)df .                      (5) 
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      If we consider the input data of matrix correlation R = 204 m
3
/s, P = 525.7 mm,  

f = 66%, finally we have: 

dR = 0.25dP + 5.41df  .                                                                   (6) 

 According to [3], the secular variation of relative humidity for Tbilisi is 

equal to 1  2 % (df =1ï2 %), that is the maximum value for Eastern Georgia. 

     From the equation (6) for the variance of runoff, we have the following 

estimations: 

Scenario I:  dP = 105.14 mm (20%); df = 2% (3%). 

  dR = 0.25x105.14+5.41x2=37.105 m
3
/s (18%). 

Scenario II:  dP = 52.57 mm (10%); df = 2% (3%). 

  dR = 0.25x52.57+5.41x2=23.963 m
3
/s (12%). 

Scenario III:  dP = 26.285 mm (5%); df = 2% (3%). 

  dR = 0.25x26.285+5.41x2=17.391 m
3
/s (8.5%). 

Scenario IV:  dP =0 mm (0%); df = 2% (3%). 

  dR = 10.82 m
3
/s (5.3%). 

Scenario V:  dP = 26.285 mm (5%); df = 2% (3%). 

  dR = 0.25x26.285+5.41x2=4.249 m
3
/s (2%). 

Scenario VI:  dP = 52.57 mm (10%); df = 2% (3%). 

  dR = 0.25x52.57+5.41x2=2.323 m
3
/s (1%). 

Scenario VII:  dP = 105.14 mm (20%); df = 2% (3%). 

  dR = 0.25x105.14+5.41x2=15.465 m
3
/s (7.6%). 

Scenario VIII:      dP = 105.14 mm (20%); df = 1% (1.5%).  

                              dR = 0.25x105.14+5.41x1=23.963 m
3
/s (10%). 

Scenario IX:  dP = 105.14 mm (20%); df = 2% (3%).  

                              dR = 0.25x105.145.41x2=37.105 m
3
/s (18%). 

Scenario X:  dP = 105.14 mm (20%); df = 2% (3%).  

                             dR = 0.25x105.14+5.41x2=15.465 m
3
/s (7.6%). 

Scenario XI:  dP = 52.57 mm (10%); df = 2% (3%).  

                             dR = 0.25x52.57+5.41x2=2.323 m
3
/s (1%). 

 So, in case of the use an empiricalstatistical model, the sensitivity in the 

variance of the both predictors is positive. When P and f are increasing, the runoff 

is increasing as well and viceversa: 

(µR/µf) = 0.25 , (µR/µP) = 5.41  .                           (7) 

      Hence, the sensitivity of the runoff to relative humidity variation is ap-

proximately 22 times as much than the sensitivity of precipitation variation 

(µR/µf) / (µR/µP) = 22 . 

     According to the most probable climatic scenario, if df = 2% [3], we 

will get a linear relationship between the runoff and precipitation variations: 

dR = 0.25 dP + 10.82 .                                                               (8) 
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Proceeding from the abovementioned data, we can determine the relation 

between the runoff sensitivity and variation of other meteorological parameters (air 

temperature, relative humidity, etc.). Also, it is possible to evaluate the runoff 

reaction to the variation of these parametres. 
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uak 551.482.215:551.500 

md. mtkvris Camo nadenis klimatur cvlilebaTa mimarT mgrZno -
bi arobis Se fa seba empiriulstatistikuri modelis safuZve l ze. 
/n.n. begaliS vili, k.Tava rTqi laZe, n.a.bega liSvili/.hmis SromaTa 
kr ebuli. _2001. _t.106._gv.146 -150._ingl.;rez. qarT., ingl., rus.  

agebulia md. mtkvris Ł hidrokveTi Tbilisi Camonadenis 
statis tikuri modeli naleqebTan, haeris temperaturasTan da 
at mosferos tenSemcvelobis elementebTan (wylis orTql is 
dreka do ba da far dobiTi tenianoba) kavSirSi meteosadgur 
Tbi li sis monace mebis mixedviT. warmodgenili modelis 
safuZvelze Sefasebulia Camona denis mgrZnobiaroba klimatur 
cvlilebaTa mi marT. klima turi ma xasi aTeblebis mocemuli 
variaciebisaTvis gansa zRvrulia Camo nadenis saukuneobrivi 
cvlilebis SesaZlo scenarebi. cxr.2, lit.das.3.   

UDC 551.482.215:551.500 

Assessment of the sensitivity of River Kura runoff towards the  climate 

variability on the basis of empiricalstatistical model./N.N.Begalishvili, 

K.A.Tavartkiladze, N.A.Begalishvili/. Transactions of the Institute of 

Hydrometeorology. 2001.V.106.p.146-150. Eng.:Summ.Georg., Eng., Russ. 

 Statistical model is constructed for the River Kura runoff (hydrological 

section Tbilisi) depending on precipitation, air temperature and elements of atmos-

pheric moisture content (water vapor density and relative humidity) based upon the 

Tbilisi weather station data for the period of 19361990. Applying this model the 

sensitivity of runoff to climate variability is assessed and possible scenarios of 

runoff secular variations are determined for the given fluctuations of climatic ele-

ments.Tab.2,Ref.3. 
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ʋɼʂ 551.482.215:551.500 

ʆʮʝʥʢʘ ʥʘ ʦʩʥʦʚʝ ʵʤʧʠʨʠʢʦʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʩʪʦʢʘ ʨ.ʂʫʨʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ./ʅ.ʅ.ɹʝʛʘʣʠʰʚʠʣʠ, 

ʂ.ɸ.ʊʘʚʘʨʪʢʠʣʘʜʟʝ, ʅ.ɸ.ɹʝʛʘʣʠʰʚʠʣʠ/.ʉʙ. ʊʨʫʜʦʚ ʀʥʩʪʠʪʫʪʘ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ɸʅ ɻʨʫʟʠʠ. ï 2001. ï ʪ.106. ï ʩ.146-150. ï ɸʥʛ.; ʨʝʟ. 

ɻʨʫʟ.,ɸʥʛ.,ʈʫʩʩʢ. 

ʇʦʩʪʨʦʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʪʦʢʘ ʨ.ʂʫʨʳ ï ʛʠʜʨʦʩʪʚʦʨʘ ʊʙʠʣʠʩʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʘʜʢʦʚ, ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʵʣʝʤʝʥʪʦʚ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ 

ʘʪʤʦʩʬʝʨʳ (ʫʧʨʫʛʦʩʪʠ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ) ʧʦ ʜʘʥʥʳʤ 

ʤʝʪʝʦʩʪʘʥʮʠʠ ʊʙʠʣʠʩʠ (ʟʘ ʧʝʨʠʦʜ 19361990 ʛʛ.). ʅʘ ʦʩʥʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ 

ʤʦʜʝʣʠ ʦʮʝʥʝʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʩʪʦʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ. ʆʧʨʝʜʝʣʝʥʳ ʚʦʟʤʦʞʥʳʝ ʩʮʝʥʘʨʠʠ ʚʝʢʦʚʳʭ ʠʟʤʝʥʝʥʠʡ ʩʪʦʢʘ ʧʨʠ 

ʟʘʜʘʥʥʳʭ ʚʘʨʠʘʮʠʷʭ  ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.ʊʘʙ.2,ʣʠʪ.3. 
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hidrometeorologiis institutis Sromebi, tomi # 106, 2001  

TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL.#106, 2001  

ȸȶȹȪɁ ȮȳȷȸȮȸȹȸȦ ȩȮȪȶȴȲȫȸȫȴȶȴȱȴȩȮȮ ,ȸȴȲ ɷ 106,  2001 
======================================================================= 

uak 551.48 
r.mesxia  

wylis ba lan sis struq tu ra lan dSaf tis ti pebis  

mixed viT  

      wylis ba lan si, ro gorc cno bi lia, ra o denobri vad gan -
saz Rvravs ten brun vis ka nonzo miere bas bu nebaSi da  war moadgens 
kli mati sa da lan dSaf tis ur Ti er Tqmedebis Se degs. 
      Tanamedro ve wylis ba lan si [1  4] Sed geni lia mdi nare Ta 
auzebi saT vis, ol qebis, ad minis tra ci uli ra i o nebis, si maRleb -
ri vi sar tyle bis da eq spozi ci is mi xed viT. am SemTxvevaSi far -
Tod ga moi yeneba di fe ren ci re buli in ter pola ci uri da moki de-
bule bebi, rom le bic akav Si re ben wylis ba lan sis ele mentebs 
auzis mor fo metri ul ma xasi aTebleb Tan, pir vel rig Si, au zis  
Sewonil sa Sualo si maRles Tan. wylis ba lan sis ma xasi aTebleb -
ze war modgenas iZ le vi an vrce li ara er Tgvaro vani te ri to ri is 
far gleb Si ga saSualo ebuli misi ra o denobri vi maCveneble bi. 
winamdebare SromaSi mocemu lia k vle vis Sedegebi, romlebic 
safuZ vlad da edo wylis ba lan sis gan zo gado ebas lan dSaf tis 
ti pebis mi xed viT.  
       dasavleT da aR mosavleT sa qar Tvelo saT vis wylis ba -
lan sis Se sad genad ga movi yeneT hid ro metdepar ta mentis yve l a 
amJamad moqmedi hid ro mete o ro lo gi uri sad guri sa da sa guSa-
gos mo nacemebi 1990 w CaT vliT, ag reT ve da xu ru li pun qte bis 
monacemebi.  
        wylis ba lan sis ele mente bis siv rci Ti ga nawi le bis obi -
eqtu ri war modgeni saT vis ga moyenebul iq na 1:500000 masSta bis 
to pogra fi u li ru ka, masze ga moyo fil lan dSaf tis ti pebiT, 
ro mel zedac da debulia re gu la ru li pa ra le log ra mebis ba de 
10 kmiani bi jiT. ba dis kvan Zebi (rep re zenta tu li wer ti le bi) 
jguf deba lan dSaf tis ti pebis mi xed viT da mi ewere ba maT. 
        rep re zenta tul wer ti leb Si wylis ba lan sis ele mente -
bis  sa Sualo mra val wli uri na le qebi sa da Ca monadenis 
erTmaneTTan da sakavSi reb lad ga movi yeneT l.vla di miro vis er -
Tgvarovani hid rok li matu ri ra i o nebis ru ka [2]. Ti To euli ra i -
o ni saTvis ai go na le qebi sa da Ca monadenis in ter pola ci ureq -
stra pola ci uri si maRleb ri vi da moki debule bis gra fi kebi da 
maTi daxmarebiT rep re zenta tu li wer ti le bis Se sabamisi si maR-
le ebisaTvis Ca movi ReT maTi mniS vnelo bebi.  
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 wylis ba lan sis sa angari Sod ga movi yeneT gan to le ba 
P=Q+E  ,                                                              (1) 

sadac  P  nale qebia, (mm); Q  mdinaris Ca monadeni, (mm); E ja muri 
aor Tqle ba, (mm), romelic miRebulia eqsperimentalu ri 
monacemebis mixedviT Sua aziisa da alpebis myinvarebi saTvis 
[1,2]. 
  

 
 
rep re zenta tul wer ti leb ze ga moTvli li wylis ba la nsis ele -
mente bi ga saSual ebuli iqna er Tgvaro vani lan dSaf tis 
sazRvreb Si da mi ekuT vna Sesabamisi lan dSaf tis tips (cxr. 1). 
lan dSaf tis ti pebis mi xed viT gan zo gado ebuli wylis ba lan sis 
ele mente bi sa Suale bas iZ le vi an Sefas des Ti To euli lan dSaf -
tis wvli li Ca monadenis for mire baSi da ga keTdes da sabuTebu-
li das kvnebi am procesis sa er To ka nonzo miere bebze. 

wylis ba lan sis ele mente bis ge og ra fi uli ga nawi le bis Ses -
wavlis miz niT, d avamyareT maTi kav Si ri kom pleq sur ge og ra fi -
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ul ma xasi aTebleb Tan, lan dSaf tis ti pebis sa Sualo si maRles -
Tan (nax. 1). mi Rebuli Se degebi naT lad adas tu re ben m.lvo vi Cis 
[5] cno bil de bule bas, rom mTis pi ro bebSi si noti vi sa da wyal -
balan sur ele mentebs So ris da moki debule bis cvli le bis mi -
zezs war moadgens lan dSaf tu ri pi ro bebis kom pleq sis si maR-
leb ri vi cvli le ba. 

 

cxrili 1 . saqarTvelos wylis balansis struqtura 
landSaftis tipebis mixedviT  

landSaft is 
tipebis  

kompleqsebi  

sa
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im
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kldovanmorenu
li  

3650 415 2500 2250 250 0.90 
3500 492 1750 1470 280 0.84 

Tovlmyinvaruli  
3000 422 3000 2820 180 0.94 
3440 89 1720 1560 160 0.91 

alpuri 
mdeloebis  

2740 1909 2750 2320 430 0.84 
2830 2158 1500 1100 400 0.73 

subalpuri 
mdeloebis  

2155 3735 2400 1730 610 0.75 
2265 5560 1150 690 460 0.60 

wiwviani tyeebis  
1750 3984 2120 1450 670 0.68 
1670 1245 1000 500 500 0.50 

foTlovani 
tyeebis  

1050 11786 1920 1190 730 0.62 
1300 9462 800 310 490 0.39 

s/s kulturebis  
360 4980 1670 910 760 0.54 
660 2241 650 190 460 0.29 

dasax. punqtebis 
da gzebis  

105 1328 1650 860 790 0.64 
882 11952 700 230 470 0.33 

sadrenaJo 
sistemebis  

75 1162 1710 930 780 0.54 
705 3486 660 200 460 0.30 

sarwyavi 
sistemebis  

50 498 1700 900 800 0.53 
      

Waobebis da 
wyalsa tevebis  

10 2180 1885 935 950 0.62 
1736 415 810 310 500 0.38 

sul  
1157 32400 2008 1308 702 0.63 
1356 37100 860 393 466 0.38 
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SeniSvna: mricxvelSi mocemulia dasavleT, xolo mniSvnelSi  
aRmosavleT saqarTvelosaTvis damaxasiaTebeli sidideebi.  
 wylis ba lan sis yve la ele menti emor Cile ba si maRle bri -
vi zo nalo bis ka nons, ase ve Camonadenis ko efi ci enti wa r moad-
gens ad gi lis si maRlis fun qci as (nax.1). nale qebi sa da Ca mona-
denis si maRleb ri vi ga nawi le bis gra fi kebis mi xed viT (nax.1) Se -
iZ le ba gamovyoT Ca monadenis Zi ri Tadi ma sis for mire bis zo na 
1500 m zemoT. igi maq si mums aRwevs myinvare bis ab la ci is zo naSi, 
dasavleT sa qar Tvelo Si 27003200 m Sualed Si da Se adgens sa Su-
alod 2800 mm. aR mosavleT sa qar Tvelo Si Camonadeni ase ve 
mkveTrad iz rde ba 1500 mdan da ab la ci is zo naSi (32003600 m Sua-
led Si ) aRwevs Tavis maqsi mums  saSualod 1560 mm (nax. 1).  

wylis ba lan sis di fe ren ci re buli ele mente bis (cxr. 1) 
mniSvnelobebi cxad yo fen, rom ga moyo fil lan dSaf tis ti pebi 
uz run vel yo fen sa i medo kar tog ra fi ul sa fuZ vels da pa ra met-
re bis gan zo gadoe bis SesaZleblobas. aseve, ga moyo fi li lan -
dSaf tis ti pebi qmni an baziss Ca monadenis ga nawi le buli pa ra -
metre bi T mo delis agebi sa da masSi gamoyenebul sxva das xva 
for muleb Si da ana li zur da moki debule bebSi ge neti kuri gan -
sxvavebis fun qci o nalu ri asax vi sa. 
 lan dSaf tebis sis te misaT vis wylis ba lan sis ra o denob-
riv Sefasebas aqvs Te o ri uli mniS vnelo ba misi fi zi kurge og ra -
fi u li Ses wavli saT vis, xo lo praq ti kul Rirebule bas 
gansazRvravs sa meur neo saqmianobaSi lan dSaf tis bu nebri v Ta -
vi sebure baTa efeq tu ri ga moyeneba. 
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uak 551.48 
wylis ba lan sis struq tu ra lan dSaf tis ti pebis mi xed viT. 
/r.mesxia/. hmis SromaTa krebuli._2 001._t.106._gv.151-155._ qarT.;  
rez.qarT.,ingl., rus.  
   aRmosavleT da dasavleT saqarTve losaTvis moce mulia 
wylis balansis elementebis gaangariSebebi, landSaf turi 
tipebis kom ple qsebisa da maTi verti kaluri stru qturis 
gaTvaliswi nebiT. il.1, cxr.1,lit. das.5.  
 
UDC 551.48 

Structure of water balance according to types of  landscapes. /R.Meskhia/. 

Transactions of the Institute of Hydrometeorology. 2001.V.106.p.151-155. 

Georg.: Summ. Georg., Eng., Russ. 

     Results of calculations of water balance elements according to types of 

landscapes and their vertical structure are given for Eastern and Western 

Georgia.Fig.1,Tab.1,Ref.5. 

 

ʋɼʂ 551.48 

ʉʪʨʫʢʪʫʨʘ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʧʦ ʣʘʥʜʰʘʬʪʥʳʤ ʪʠʧʘʤ. /ʄʝʩʭʠʷ ʈ.ɼ./ ʉʙ. 

ʊʨʫʜʦʚ ʀʥʩʪʠʪʫʪʘ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ɸʅ ɻʨʫʟʠʠ. ï 2001. ï ʪ.106. ï ʩ.151-155 

ï ɻʨʫʟ.; ʨʝʟ. ɻʨʫʟ.,ɸʥʛ.,ʈʫʩʩʢ. 

      ɼʣʷ ɿʘʧʘʜʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ɻʨʫʟʠʠ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ 

ʵʣʝʤʝʥʪʦʚ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʧʦ ʣʘʥʜʰʘʬʪʥʳʤ ʪʠʧʘʤ ʩ ʫʯʝʪʦʤ ʠʭ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʩʪʨʫʢʪʫʨʳ. ʈʠʩ.1,ʪʘʙ.1,ʣʠʪ.5. 
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uak 556.16.06 
c.basi laS vi li  

wyal saca vebSi Camdi nare wyle bis prog no zi re ba  

Sez Rudu li in for maci is pi ro bebSi  

wyal sacavebis mSeneblo ba ar sebuli wylis re sur sebis mar -
Tvis yve la ze efeq tu ri me To dia, rad gan saSuale bas iZ le va 
mdinar eTa Camonadenis re gu li re bi sa maTi Sem dgo mi gamoyenebis 
mizniT.  

saqar Tvelo Si ar sebuli wyal sacavebi, Zi ri Tadad, mra val -
mxri vi ga moyenebis wyal sameur neo obi eqte bia. maT ba zaze Seq -
mnilia hid ro eleq tro sad gure bi, sar wyavi ar xebi da wyal moma-
ra gebis sis te mebi, ro mel Ta sa fuZ vel ze xde ba eleq tro ener gi -
is ga momuSaveba, sasof losa meur neo kul tu re bis mor wyva, mo-
saxle o bi sa da sa xal xo meur neo bis wyal momara geba. 

imi saT vis, rom ro meli me wyal sacavma Seasru los Ta vi si da -
niS nule ba, auci le belia ar sebuli wylis re sur sebis ga moyene-
bis swo ri da gegmare ba. da gegmare bi saT vis ki sa Wiroa wylis re -
sur sebis ra o denobis gan saz Rvra dro is gansazRvrul mo nakve-
Tebi saT vis. swo red am miz niT xde ba wyal sacavebSi Camdi nare 
mdinare Ta wylis xar je bis prog nozi re ba wlis sxva das xva peri -
o debi saT vis.  

aRmosavleT sa qar Tvelos mSra li ha vis pi ro bebSi wyal saca-
vebi saT vis gan sakuT re buli moT xov naa savegeta cio pe ri o dis 
hid ro lo gi uri prog nozi re ba, rad gan sasof losa meur neo kul -
tu re bis mo savli anoba da moki debulia saw rya vi wylis ma rag ze. 
am mara gis prog nozi sa Suale bas iZ le va op ti malu rad ga nawil -
des ar sebuli wylis re sur sebi mce nare Ta mosar wyavad ve geta -
ci is sxva das xva peri od Si.  

amri gad, hid ro lo gi uri prog nozebis sa Suale biT xde ba 
wyal sacavebSi ar sebuli da maT Si Camdi nare m di nare Ta wylis 
re sur sebis ra ci o nalu ri ga moyenebis sa fuZ vli ani da gegmare -
badare gu li re ba. 

gar da ami sa, wyal sacavebi s efeqturi gamoyenebisaTvis au ci -
leb lo bas war moadgens mdi nare Ta maqsi malu ri xar je bis prog -
noz ebi, vi nai dan wyal movar dnebi sa SiS ro ebas uq mnian ara mar -
to wyal sacavebs, rom le bic sad Rei sod uk ve metad amor ti zebu-
li ari an, ara med mimdebare ga re mosac sak maod did far Tob ze. 
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mocemul naSromSi ganxil ulia sam mTa var wy al sacavSi 
(jvar Si, var ci xesa da Jin val Si) Camdi nare wylis xar je bis 
prog nozi re bis sa kiT xi. cxr.1Si mo cemulia am wyal sacavebis ma-
xasi aTeble bi, cxr.2 Si ki  maT Si Camdi nare wylis xar je bis mra -
val wli uri nor mebi cal keuli Tve ebis, kvar tle bi sa da se zo ne-
bis mi xed viT, mTa vari sa angari So hid rok veTebis parametrebi. 
gaTvaliswi nebulia wylis nakadis gaangariSe ba Semdeg 
kveTebSi: jva ris wyal sacavi saT vis md. en gur ze  s. xa iS Tan; var -
ci xis wyal saca vi saT vis jamuri efeqti sa mi hid rok veTi sa md. 
ri onze  s. al panasTan, md. yvi rila ze  q. zes ta fon Tan da md. 
xanis wyal ze  s. baR daT Tan; Jin valis wyal saca vi saT vis  ja muri 
moqmedeba md. aragvis sa mi Senakadi sa TeTr arag vze  s. fa sana-
ur Tan, Sav arag vze  Se sar TavTan da fSa vis arag vze  s. ma Ra-
ros kar Tan. magram, am hid rok veTebi dan kaS xlam de wyal sacavebs 
ki dev sxva gver di Ti Se nakadebic er Tvi an, ro mel Ta Se saxeb ar 
ar sebobs sa Wiro mo nacemebi maTi Ca monadenis gan saz Rvri sa da 
prog nozi re bi saT vis. ase Ti Se nakadebis ra o denoba, magali Tad, 
jva ris wyal sacavze 17ia [1].  

cxrili 1  wyalsacavebis maxasiaTeblebi  

ë à þ à ñ è à ç  ä á ä ê  è 

ü ÷ à ê  ñ à ú à å è 

ÿåàðèñ åàðúèþèñ ïèìåàêèñ 

Ðäâóêèðäáà 

ñäæíìóðè ãöäöàëóðè ñäæíìóðè 

ëçêèàìè ëíúóêíáà  (ëêì . ë
3
) 111 15 520 

ñàðéèñ ôàðçíáè  (éë
2
) 13.3 5.0 11.0 

éàøþêèñ ñèëàöêä (ë) 272 3.0 101 

Ñàñàðâäáêí ëíúóêíáà  (ëêì .ë
3
) 676 14.0 370 

Ñèëûêàåðä (àçàñè éåò) 1640 200 130 

üêèóðè  âàëíëóøàåäáà (ëêì . éåò. ñç) 5540 1050 570 

Seus wavlel mdi nare Ta Camonadenis gan saz Rvri saT vis, cal ke-
uli wyal sacavis au zi saT vis Se vadgi neT sa er To te ri to ri u li 
damoki debule bebi Ses wavlil mdi nareTa Ca monadeni sa au zis 
far To bze ( A km2) da sa Sualo wli ur Ca monadenze ( Q0), rom le -
bic ap roq si mire bul iq na wrfi vi ga mosaxu le bebiT:  

Q = a A ,                                          (1) 
Q = b Q0 .                                    (2) 

a da b ko efi ci ente bis mniS vnelo bebi wlis sxva das xva peri o di -
saT vis mo cemulia cxr.2Si. gver di Ti Se nakadebis au zis far To -
bebi Se iZ le ba gani saz Rvros arsebuli geografiuli ru kebiT, 
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xo lo wli uri Ca monadeni  sa Tanado grafikuli 
damokidebulebebiT da cxrilebiT [2,3].  
 

cxrili 2  wyalsacavebSi Camdinare wylis xarji mTavari  da 
gverdiTi Senakadebis gaTvaliswinebiT ( Q±

3
/¿±) 

 
 

ÿ å à ð è  å à ð ú è þ ä  ï è ì å à ê è  
Q a b Q a b Q a b 

I 27.6 0.011 0.23 90.8 0.012 0.32 16.0 0.010 0.40 
II  25.2 0.010 0.19 123 0.014 0.35 15.8 0.010 0.40 
III  35.7 0.014 0.32 201 0.021 0.62 21.9 0.015 0.57 
IV  107 0.040 0.88 338 0.058 1.52 57.5 0.037 1.55 
V 210 0.075 1.90 331 0.075 2.03 87.6 0.055 2.20 
VI  272 0.110 2.20 267 0.075 2.00 78.7 0.051 2.00 
VII  280 0.084 2.35 193 0.060 1.50 56.1 0.037 1.43 
VIII  199 0.074 1.72 136 0.046 1.07 39.5 0.025 1.10 
IX  106 0.042 0.94 103 0.028 0.72 31.2 0.020 0.80 
X 67.7 0.025 0.62 125 0.027 0.68 26.2 0.016 0.65 
XI  49.7 0.019 0.42 122 0.022 0.60 22.4 0.014 0.55 
XII  37.0 0.014 0.29 114 0.017 0.43 18.8 0.011 0.48 
IXII  118 0.060  180 0.038  39.4 0.025  
IIII  29.5 0.011 0.25 138 0.016 0.42 17.9 0.011 0.47 

IVVI  196 0.070 1.65 312 0.067 1.88 74.6 0.046 2.00 
VIIIX  195 0.075 1.67 144 0.043 1.14 42.2 0.026 1.00 
XXII  51.5 0.020 0.44 120 0.022 1.59 22.5 0.014 0.57 

Qmax 1190   965   226   

IVVIII  214 0.085 1.85 254 0.062 1.70    
IIIIV        61.4   
IVIX     228   58.4 0.042 1.50 
vi nai dan Se us wavlel mdi nare Ta ga movle na, Zi ri Tadad, xde ba 

wyali di do bis pe ri od Si, r o ca mci re zo mis mdi naris Ca monade-
nic ki did sa SiS ro ebas uq mnis gare mos, amitom, Se us wavle li 
mdinare ebi saT vis Se vi muSaveT wyal di do bis pe ri o dis sa er Tote -
ri to ri alu ri prog nozebi, rom lis ma gali Tia pirveli da moki -
debule ba cxr.3 Si.   

wyal sacavebSi Camdi nare mTa var mdi nare TaT vis, mag. jva ris 
wyal sacavSi md. en guri sT vis, Se muSavebul iqna wyal di do bis 
saSualo da maq si malu ri xar je bis, kvar ta lu ri, Tvi uri, de ka-
du ri, dReRa muri da wyal movar dnebis maqsi malu ri xar je bis 
prog nozebi. maTgan yvela ze mniS vnelo vania da debi Ti Se fa sebiT 
miRebuli wyal movar dnebis maqsi malu ri xar je bis prog nozebi 
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zaf xu lis pe ri o di saT vis (me4 da me5 da moki debule ba cxr.3 Si), 
ro ca xSi ria sa SiS ro eba katas tro fuli wyaldido bisa, ro mel -
mac SeiZ le ba moicvas da savle T sa qar Tvelos mniSvnelovani 
nawili.  
cxrili 3  saprognozo damokidebulebebi  

#  saprognozo gantolebebi  
Sefaseba  

sùs R% Rf.pr 

wyaldidobis saerTo teritorialuri prognozi md.rionis 
auzSi  

1 QIYYII =Q(0.01Ūxiiiii  0.001W19002000  0.02ŪIII   

0.001PIII+0.83) 
0.63 79 0.81 

wyaldidobis saSualo da maqsimaluri xarjebi  
md.xaniswyali  d.baRdaTi  

2 QIIIYI =0.03W12002100+5.06 0.44 93 0.90 
3 QIII=0.078W20002100+19.9 0.75 73 0.71 

wyaldidobis maqsimaluri xarjebi  
md.enguri  s.xaiSi  

4 Qmax=1.04Qwv+8.57PIIIV +77.2 0.56 70 0.84 

5 Qmax=0.78Qwv+0.79QIIIV +4.7Pmax13.6 0.44 75 0.91 
savegetacio periodis Camonadeni  

md.Savi aragvi Ł SesarTavTan  
6 QIYIX =0.013PXIIII +8.48 0.69 61 0.73 
7 QIYIX =0.012W22002300+7.94 0.57 76 0.83 

 
var ci xis wyal sacavi s SemTxvevaSi mocemulia yve la sax is 

grZel vadi ani da wyal movar dnis maq si malu ri xar je bis prog no-
zebi (me2 da me3 da moki debule bebi cxr.3 Si) mdinareebisa Tvis 
rioni, yvirila da xaniswyali.  

Jin valis wyal sacavSi Camdinare mdinareebisaTvis TeTri, Sa -
vi da fSa vis arag vi warmodgenilia wyal di do bis maqsi malu ri 
xar je bis, sa vegeta cio pe ri od is (me6 da me7 cxr.3 Si), kvar ta lu -
r i, Tvi uri da de kadu ri wylis xar je bis prog nozebi.  

   vi nai dan wyal di do bis Ca monadeni Se adgens wli uri Ca mona-
denis 7080%, ami tom, mar tis Tve Si, ro ca ga i cema wyal di do bis 
peri o dis sa Sualo xar jis prog nozi, Se sabamisi ko efi ci ente bis 
gamoyenebiT SeiZ le ba vi angari SoT da miviRoT mTe li wlis sa -
Sualo xar jis prog nozebic sa mive wyal sacavi saT vis.  

   wyal sacavebSi Camdi nare wylis xar je bis prog nozebi Se iZ -
le ba gavceT ro gorc Cve uleb ri vi for miT, ase ve al baTu ri 
for miTac 5%dan 95%mde uz run vel yo fiT (P%).  
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   aRsaniS navia, rom mi Rebuli sap rog nozo gan to le bebi Se -
muSavebulia me tad Sez Rudu li in for maci is pi ro bebSi. sad Rei -
sod, qvey nis mZi me ekonomikuri mdgo mare o bis ga mo da i xu ra dak -
vir vebis pun qte bi da ar mim di nare obs mdi nareTa Ca monadenis 
sru li aR ric xva. amitom, sap rog nozo me To di kebis Se muSavebis 
dros vcdi lob diT ar ga mogveyenebi na hid ro lo gi ur i in for ma-
cia wylis xar je bze. amis ga mo gansakuT re buli yu rad Reba gava-
maxvi leT prog nozebSi Tov lSi wylis ma ra gis sididis (W) ga -
moyenebaze Tovlageg mvis mar Sru te bis mo nacemebiT, rom le bic 
yovel wli urad tar deba mdi nare Ta au zebSi.  

   hid ro lo gi uri in for maci is Sez Rudu lo bis pi ro bebSi, ama 
Tu im pe ri o dis Ca monadenis gamoTvlisas, mi Rebuli sap rog no-
zo mniS vnelo bebi Se dare bul un da iq nas maT nor mebTan da eq -
stre malur si di deebTan, ra Ta ga moi ric xos aras wori in for ma-
ci iT an aras wori ga angari SebiT ga mowveuli Sec do mebi. ami tom, 
ar sebuli dak vir vebaTa ri gebis ana li ziT da vadgi neT yvela 
saprog nozo pe ri o dis Ca monadenis nor mebi, maTi cva l ebado bis 
maxasi aTeble bi da avageT uz run vel yo fis mru debi.  

    amri gad, wlis sxva das xva peri o dis Ca monadenis prog no-
zireba  saSuale bas iZ le va ra ci o nalu rad ga nawil des wyal sa-
cavis wylis re sur sebi ekonomikis sxva d asxva dar gis moT xov ni -
le bis Se sabamisad. wyal sacavis op ti malu ri re Ji miT muSao ba 
ki uz run vel yofs eleq tro ener gi is ga momuSavebis gaz rdas, 
wyal momara gebis ga umjo besebasa da sa sof losa meur neo 
kulturebis mo savl i anobis mate bas. 

    maRali wylis prog nozis Sem TxvevaSi mox deba wyal saca-
vebis dac la Se sabamisi gra fi kiT, rac sa Suale bas mogvcems Se-
kavebul iq nas didi na kadis mo di neba da ase Ti da re guli re biT 
SeiZ le ba Ta vi dan avi ci loT mo salod neli ma te ri alu ri za ra -
li da msxver pli. amiT vlin deba wyal sacavebis ki dev er Ti me -
tad sa sar geblo da niS nule ba  wyal di do bebi sa da wyal movar -
dnebis da re guli re ba. amitom, wyal sacavebis qse li per speqti va-
Si au ci leb lad un da ga i zar dos. mar Talia, ma Ti aSe neba did 
xar jeb Tan aris da kavSi re buli, mag ram, mTis mci re mdi nare ebis 
adi debam SeiZleba ga ci le biT uf ro didi ma te ri aluri da na-
kargi gamoiw vios. wyal sacavebis mSeneblo basTan er Tad ki sa -
Wiroa Se muSavdes Se sabamisi hid ro lo gi uri prog nozebi, rad -
gan wyal sacavebis efeqturi ga moyeneba da eq splua ta cia bev rad 
aris da moki debuli hid ro lo gi uri prog nozebiT momsaxu re bis 
xaris xze.  
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uak 556.16.06 
wyal sacavebSi Camdi nare wyle bis prog nozi re ba Sez Rudu li in -
for maci is pi ro bebSi.  /c.basi laS vi li/. hmis SromaTa krebuli. _ 
2001. _ t. 106. _ gv.156-161. _qarT.;rez.qarT.,ingl.,rus.  
   saqarTvelos sami mTavari wyalsaca visaTvis  (jv ris, va -
rcixis da Jinvalis) SemuSavebulia maTSi Cam dinare wylebis 
grZelvadiani da moklevadiani pro gnozebi wlis sxvadasxva 
periodisaTvis: wyaldido bis saSualo da maqsima luri xarje -
bis, savegetacio peri odis, kvar taluri, Tviuri, dekaduri, 
dReRamuri da wyal movardnebis maqsimaluri xar jebis. 
cxr.3,lit.das.3.   

 

UDC 556.16.06 

Forecasting of water flow into the reservoirs under the limited information 

supply. /Ts. Basilashvili/. Transactions of the Institute of Hydrometeorology. 

2001.V.106.p.156-166.Georg.: Summ. Georg., Eng., Russ. 

      Long and short  term prognosis of the water inflow have been worked out for 

three main reservoirs of Georgia (Jvari, Vartsikhe and Zhinvali) for different pe-

riods of year: average and maximum discharge of  water, vegetation  period, qua-

rterly, monthly, decade, daily and maximum discharge of rainy highflood 

water.Tab.3,Ref.3. 

 

ʋɼʂ 556.16.06 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʨʠʪʦʢʘ ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʦʡ 
ʠʥʬʦʨʤʘʮʠʠ. /ɹʘʩʠʣʘʰʚʠʣʠ ʎ.ɿ./ ʉʙ. ʊʨʫʜʦʚ ʀʥʩʪʠʪʫʪʘ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ 

ɸʅ ɻʨʫʟʠʠ. ï 2001. ï ʪ.106. ï ʩ.156-161. ï ɻʨʫʟ.; ʨʝʟ. ɻʨʫʟ.,ɸʥʛ.,ʈʫʩʩʢ. 

       ɼʣʷ ʪʨʸʭ ʛʣʘʚʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ɻʨʫʟʠʠ (ɼʞʚʘʨʩʢʦʝ, ɺʘʨʮʠʭʩʢʦʝ ʠ ɾʠʥ-

ʚʘʣʴʩʢʦʝ) ʨʘʟʨʘʙʦʪʘʥʳ ʜʦʣʛʦʩʨʦʯʥʳʝ ʠ ʢʨʘʪʢʦʩʨʦʯʥʳʝ ʧʨʦʛʥʦʟʳ ʧʨʠʪʦʢʘ 

ʚʦʜʳ ʟʘ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʛʦʜʘ: ʩʨʝʜʥʠʝ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʘʩʭʦʜʳ ʧʦʣʦʚʦʜʴʷ, 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʩʪʦʢ, ʢʚʘʨʪʘʣʴʥʳʝ, ʤʝʩʷʯʥʳʝ, ʜʝʢʘʜʥʳʝ, ʩʫʪʦʯʥʳʝ ʠ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʘʩʭʦʜʳ ʚʦʜʳ ʜʦʞʜʝʚʳʭ ʧʘʚʦʜʢʦʚ. ʊʘʙ.3,ʣʠʪ.3. 
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uak 556.55 
s.gor gi ja ni Ze 

saqar Tve los ge o lo gi ur war sul Si Ca xer gvebiT  

war moSo bi li da gubebuli tbe bis ge og ra fia  

saqarTvelos reliefs rTuli geologiuri agebu le ba 
axasia Tebs. misi aseTi sirT ule ganpirobebulia wle bis 
manZilze masze mudmivi egzo Ł da endogenuri Zal ebis 
moqmedebiT. igi ganicdida rogorc azevebis proce sebs, aseve 
denudacias, rogorc gamyinva rebis, agreTve myinvarebis ukan 
daxevis epoqas, miwisZvrebisa da kldezvavebis mo qmedebas, 
mewyerebis didi masStabebiT gavr ce le bas, ris gamoc misi saxe 
Zlier icvleboda da icvleba amJama dac.  

am procesebTanaa dakavSirebuli saqarTvelos geo logiur 
war sulSi grandiozuli Caxergvebi da da gubebuli tbebis 
warmoSoba, zog SemTxvevaSi ki garRvev ebi da wyalmovardnebi, 
romelTac xSirad katastrofuli Sedegebi moyveboda. tbaTa 
warmoSobas win uZRoda qva bulebis, platoebis, mosworebuli 
da magidiseburi fo rmebis warmoqmna. Caxergili masis 
mdgradoba uSualod ganisa zRvreba misi amgebeli qane biT. 
magaliTad,  vulka nuri lava age bulia granitebiT, bazalturi 
da andezi turi qanebiT, romelnic Znelad irecxeba wyliT. am 
SemTxvevaSi Caxergili masa ufro mdgradia, rasac ver vityviT 
kldezvavebiT, mewyerebiT, mdina reebis gamona tanisa da 
gamozidvis konusebiT Cax ergil masaze. igi agebulia fxvieri 
qviSaqvebiT, qvaRorRiT, aluviuri da ad vilad ngrevadi 
masaliT. [3]  

amgvari procesebi sayuradRebo da mniSvnelovania bunebriv 
garemoze da qveynis ekonomikaze maTi rogorc uaryofiTi, aseve 
dadebiTi gavlenis gamo. maTi mo qmedeba SeiZleba gamoixatos 
imaSi, rom warmoiSveba qvabu lebi da Cadablebebi. Caxergili 
ubnebis garRvevisas ad gili aqvs wyalmovardnebs, rac mosaxle -
obisaTvis katas troful movlenas warmoadgens. aseve 
uaryofiTia maTi zemo qmedeba qveynis wyalsacavebis, gzebis, 
komunika ci ebis, navTobisa da gazsadenebis mi marT Seqmnili 
saSiS roebis gamo. dadebiT mxa red SeiZleba CaiTvalos is, rom 
dagubebuli tbebi saqarT velos mosaxleobisaTvis warmoadgens 
wyalsacavebs, romlebic gamoi yeneba wyal momaragebaSi, maTze 
SeiZleba kaSxl ebis ageba, romle bic gamoyenebuli iqneba 
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sameurneo da samrewvelo Tval sazrisiT. Caxergvis Sedegad 
garkveuwilad yalibdeba bunebriv teritori uli kompleqsebi 
/btk/, rac mniSv nelovania saqarTvelos ekolo giuri 
evoluciisaTvis.  

kvlevis meTods safuZvlad daedo literaturuli masalebi 
[1,46], topografiuli da geomorfologi uri rukebi. ganxiluli 
iqna rogorc geologiur war sulSi dagubebuli tbebis warmo -
Soba, aseve Caxergili ubnebis garRvevebi da maTTan dakavSire -
buli wyalmo vardnebi.  

monacemebi saqarTvelos geologiur war sulSi, da axloebiT 
ki meoTxeul periodSi mdinaris xeobebis Cax ergvebis Sedegad 
war moSobili yvela dagubebuli tbe bis Sesaxeb mocemulia 
cxrilSi 1 da nax. 1ze.  

magaliTisaTvis yuradRebas ipyrobs md. andi syoisus teqto -
nikuri Caxergvebi sof. Weros midamoebSi ( #13 nax. 1is 
mixedviT). aq Semonaxulia reliqturi eroziuli vakeebi. rac 
SemorCenilia xeobis saTanado nawilis aR nagobaSi da 
morfologiur Tavisebu rebaSi [2]. dRes dReobiT am vakeebze 
21002200 m z.d. mdebareobs s.malo, Senaqo da diklo.  

aranakleb sayuradReboa ivris xeobis samxreTi na wili, 
romelic TianeTis qvabuls (#14) ukavia. igi ivris xeobis 
azevebul ubniT gadaiRoba da warmoiSva am pro cesis Semdeg. 
azevebis RerZi mTa bertyeze gadis. qva bulis gaCenas Tan 
sdevda mdinareuli da tbiuri nafe nebis dagroveba 
teq tonikuri kaSxlis zemoT da am uka nasknelis Semdeg ukve 
e.w. CaWra. am procesis erTo bliobiT 10501300 m z.d. warmoiSva 
TianeTis qvabulis brtyeli qviSebiT, TixnarebiTa da 
riynarebiT agebuli vrceli fskeri, mis qvemoT mdebare 
lelovanis viwro biT.  

TiTqmis igiv e procesebis Sedegadaa warmoSobili tyibulis 
qvabulis samxreT nawilSi mdebare axal so flis tafobi, 
romelic xeobis teqtonikuri gada Robvis Sedegia. Tovlis 
dnobisa da wvimebis dros xvrelebi da sicarielebi ver 
itevdnen wyals da Cnde boda droebiTi tbebi, romelT agan 
dResdReobiT 5001000 m Seqmnilia tyibulis (#5) xelovnuri 
wyalsacavi. [5]  

teqtonikis garda xeobebis CaxergvaSi mniSvnelovani roli 
Seasrula myinvarulma moqmedebebma, romelTac CxalTis qedis 
mTel sigrZeze myinvarul sicarieleebSi bevri tba warmoSva 
da Semdeg ukve ganapiroba CxalTis qedis aRnagoba. aq 
aRsaniSnavia tba yvaraSi (2270 m) (2).  
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cxrili 1.saqarTvelos teritioriaze geologiur warsulSi  
dagubebuli tbebis CamonaTvali  

#
 dagubebuli tbis 

dasaxeleba  
mdinaris 

auzi  

warmoSobili 
qvabulis 

dasaxeleba  

Caxergvis 
mizezi  

tbis 
mdgomare

oiba  

1  bzifi  fsxu  mewyeri daclili  
2 yvaraSi    myinvari  arsebuli  
3 tobavarCxili  magana tobavarCxili  myinvari  arsebuli  

4 
didi da mcire 

tobavarCi  
texura   myinvari  arsebuli  

5 
tyibulis 

wyalsacavi  
 axalsofeli  kldezvavi  arsebuli  

6  Rramul a woni  kldezvavi  daclili  
7 erwo  yvirila  erwo  myinvari  arsebuli  
8  liaxvi  kabizta  lavuriRvari  daclili  

9 
didi da mcire 

wiTelxati  
qsani  wiTelxati  lavuriRvari  arsebuli  

10  Tergi  Truso,kobi,sno  lavuriRvari  daclili  
11  Tergi   myinvari  daclili  

12 mcire tba  
TaTri 
aragvi  

mleTa  lavuriRvari  arsebuli  

13  
piriqiTa 
alazani  

 kldezvavi  daclili  

14  iori  TianeTi  kldezvavi  daclili  
15 usaxelo  alazani  kisisxevi  mewyeri arsebuli  
16 usaxelo  alazani  Turdo  mewyeri arsebuli  
17 usaxelo  alazani  Wermisxevi  mewyeri arsebuli  
18  xrami  gomareTi  lavuri Rvari  daclili  

19 bereTi    
lavuri 
Rvari/teqtonika  

arsebuli  

20  qcia  rexaTarsoni  
lavuri 

Rvari/teqtonika  
daclili  

21 uzumgeli  xrami   lavuri Rvari  arsebuli  

22 levangeli    
lavuri 

Rvari/myinvari  
arsebuli  

  23  jilRa   lavuri Rvari  daclili  

24 abulgeli    
lavuri 

Rvarimyinvari  
arsebuli  

25 samsari    
lavuri 

Rvari/myinvari  
arsebuli  

26 madaTafi  mtkvari   lavuri Rvari  arsebuli  
27 faravani  faravani   lavuri Rvari  arsebuli  

28  gumbaTiswyali  kaburi  
lavuri 
Rvari/teqtonika  

daclili  

29 kaxisi   ci xisjvari  lavuri Rvari  arsebuli  
30 wero    lavuri Rvari  arsebuli  
31 dabaZveli   dabaZveli  lavuri Rvari  arsebuli  
32   baraleTi  lavuri Rvari  daclili  
33 xanCali  faravani   lavuri Rvari  arsebuli  
34 zresi   axalqalaqi  lavuri Rvari  arsebuli  
35 wundi    mewyeri arsebuli  
36 awyvita    mewyeri arsebuli  
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didi mniSvneloba gaaCnia agreTve myinvarul pul sac iasTan 

dakavSirebul movlenebs, romlis drosac erTi da igive 
procesi xSirad meordeba, rasac zogjer kata strofuli 
Sedegebi mohyveba. amis klasikur maga liTs wa r moadgens 
yazbegis raioni, sadac daaxloe biT XVIIXVIII saukuneebSi 
daiwyo aRricxva da 1776, 1785, 1808, 1817, 1832, 1842, 1854 wlebSi 
gagrZelda myinvar dev do ra kis pulsac ia, romlisTvisac 
damaxasiaTebeli iyo mdina ris xeobe bis masStaburi gavrceleba, 
ras ac damangreve li Sedege bi mohyveboda. aqedan mniSvnelova nia 
1832 weli, rodesac myinvarma Caxerga md. Tergis xeoba sof. 
gveleTTan 2 km sigrZeze da 100 m siganeze, SeaCera md. Tergis 
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dineba 8 saaTiT, Semdeg tba (#11) gairRva, rasac yazbegis 
raion Si katas trofuli Sede gebi mohyva. 

 


