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sagarTvelos 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 sagar Tvelos  wylis re sur sebis
Ziri Tadi wyao ebis ra od enobri vi maasi aTeble bi, mdi ganawi-
le bis Tavisebure bani, gamode nilia  wylis re sur sebis mgrzZno-
biar oba kli mais cvli le bis mimarT. ganxilu lia arsebuli da
per spedi uli ir igaciuli  wyal sacavebiT mdinare Ta Canmade-
nis reguli rebis SesaZeb | obebi mé or aciuli samuSaoebis -
aTvis . damuavebulia mdinare Ta Canaadenis gaunjo besebuli
saprog nozo md&o di ka sta tis ti kuri mmaceméis ri gis gazr -
diT . sagar Tvelos piro bebSi gansazRvru lia Tovli sa da fir -
nis xazebis mdeéare oba da di namika aerol ogiuri mmacemdisa
da dakvir vebaTa maale bis statis ti kuri anal iz is safuzZ vel ze.
gaangari Sebulia anTro pogenuri fagto re bis gavie na wylis
magi méu ri  xar jis sidi deze. saimedoobis Teor iis mé&o debis
gamoyenebiT gansaz Rvru lia  wayl sacavebis wylis gimiuri Se
madyenlo bisa da Tvi sebebis ra od enobri vi maasi aTeble bi. me
te or ol ogiuri vele bis obiecqu ri warmodgenis da ganawile bu-
li  paa metre bis gamoyenebis safuZ vel ze damwBavebulia Canma

denis for mire bis ric xviTi maleli . gamoTvli lia mya da
Txevadi Canmadeni saqar Tvelos Ziri Tadi mdinare ebis aTvis .
sxvadasxva infor mai uli momacemdis gamoyenebiT dad genilia

zvavSerire bebis gavr cele bis six Sire. gaanal iz ebul ia adgilis

simalMis da heeris tempeatu ris mimarT mdinaris auzSi Sida-

ten brun vis koefic ientis cvli le bis kanonzo mier eba. macemu

lia  fimsofli os Tovl resur sebis atlas Sio Sesuli qar Tvel

mkvle var Ta mier Sedgenili gla ci ol ogiuri ru kebis anal izi .
krebuli gankuTvnili xmeleTis hidrologiis dargis

specialist  ebisaTvis .

The presented volae of Transactions of the Institute of Hydrometeorology of
the Geogian 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 yeainder 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 possilafitiiver runoff
regulation using present and prospective water reservoirs to carry out irrigation
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works are discussed. The improved metiogy 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
anthiopogenic 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 regeirs are defined. On the basis of objective
representation of meteorological fields and distitn of parameters, the
numerical model of runoff fanation 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 moistui@rculation 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
Snow and | ce Resourceso.

The volume idntended for experts and specialists working in the field of Land
Hydrology.

1 OfMsswh d2 uwuBBtedzdl IstczHBse RdAdMIsdlskzISO EdHIEEC
f s dz §OB¥Isd OCOHJBIECO 4 dod | jHJBdsedyo
tejLEzd IsOIsr d fmfdigidi S dHizg® dztoe dfs, dzQf tstso j H j dzdz" |
Jets tkzCtsotsHMIse 5.

I yombuzsOs@S Isj tedL 5o Odz” Ctsdzdyj Mlse jdzder §j ¢ 5€
mizr A ted Mztemtse JtekzL dd, sMtse j dazsils O 8y td
zoMmlseo dlsj dz¢ dzsmistdntsos sSH ds" = 5 isteigshdfdgdcF s  SC dzdfdzO s C
Ofmdsiste) d oL Gy GShisq  to) ¢l fifpuds g Gded »
Jwemif jClsdods dsd dted c Oy tsdade’ dstf dads'H tsdB jtedDofis(taizafI$
OBtls. [ OL©OBSISOdO kdizou"Q dAddOn ¢ akjtsfsE d HO 2§
sdls d ud MSdr HOdzdz" n. o] B dizg gtz v Ac Ofntf isudafsdf j dzd v
d to dztsdzdfsczd 2 dlzOdiEY € Odesa0] Sffils Ol d Misd yd MEsets OdzOd
Odzdz - IsjJtc Jd@@ztse § tsdigze R = OBy s Odes o dzd W dzd §
OCItste® dzO CeamidasPurf diits 50 e OMR SHO o tSH' Y diE ff todc
d sfe)n]djd Tewgussd e sr HEREBn0 ¢ s

BISHEREBOGIE|" OF. | O 0t o jiats ot fsdaday-daday s
etwdf Wy MCdr fdzj2 d oMY 6] HI§ GzGzdzyd in zPB@EY I
steideso Odzd™ fMlssS O.  Off uddso das fisdsty deda’™ 2 tefj O
Y s dzq jsdy t6 OL dzd  day qtisdz" drda¥ weBfios o s Odzats o dzj dzc
cOMf tsMiste Odzj dzd W 26 szdzgztdBI® dz® 0. ts dits d3j te dets fyls d
Cs1 WWdydd dzls O odiabesHdg i) cos B @AMPMJ 2dzj tJ Cd (s
Bidpetsisd d s BY jteOblzte] o tsdujzifod » [ SORs 15Q dzOfglisf |
ColzL d dzh G dzgse saf@ls j dzv kg, Ctltster j otshdd o c¢fd
tjMtehte & .

uBBtedzd ¢ ftoj HdzOL d2OYJ dz2 H dzw My i ydodzdmistse ,
fph d.

O =2HFOH==EI 2238'“3.'_";_‘0



hidrologia i HYDROLOGY -¢ 001 | 6] e OA

krebulieZ Rvneba akademikos
givi svaniZis  xsovnas

The volume is dedicated to the memory of
Academician Givi Svanidze
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akademikosi  givi svaniZe

Sro mda kre buli  eZRvneba gamcCenili menieris, sto gastu -
ri hidro lo giis erTer Ti fu Zemebli sa da sagar Tvelo Si misi
damar seblis , sagar Tvelos meier ebaTa akademis akadenk os -
is, ru seTis meaqierebaTa akademis wevrko res podentis , Thi li -
sis saxel mwfo universitetis pro fe soris ,sagar Tvelos meai-
er ebaTa akademis hidro mée or ol ogiis insti tu tis direqto -
ris , meaqier ebis damsaxure bul moRvawis, xal xTa megobro bis
da Rir sebis or denebis kavale ris givi svaniZis Xsov nas.

baton magivim daZauli Sro miTa da brwyin vale gamarjve be-
biT aRsavse cxov re bis gza ganvio . Tavisi di di niWis, samga-
li To Sro mismoware obisa da saoc ari humauro bis wayo biT
yvel gan, sadac ki uxdeboda moRvaweoba, mandato va dauviwyari
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 iero Sr omisa,
maT Soris 15 monografiisa, romlebic exeba md inareuli Camo -
nadenis regulirebis amocanebs. winamdebare kre bulSi Se sulia

g.svaniZis bolo statiebi.

g.svaniZe 1971 1998wnleb Si xel mZRvadob da ivane ja vaxiS vi-
lis sax. Thili sis saxel mwfo universitetis hidro lo giis ka
Tedras, xolo 1976 wli dan si coc xlis bolom de _ meaier eba-
Ta akadenmnis hid ro mée or ol ogiis insti tuts . mandi di ro li
Seasru la sagar Tvelo Si nadeq Ta xelov nuri gazr dis samuSao-
Ta ganvi Tare baSi. bolo wleb Si g.svaniZe agti ur ad maawile ob-
da kli maéis cvli le bis prob le magan dakavSire bul samuSao-
ebSi. misi TaosnobiT Sesrul da sagar Tvelos erovnuli moxse-

nebis nawili , miRvnili  wylis re sur sebis samamalo mdgoma
re obis Seswadi sadmi. amwleb Si is iyo agreT ve iun eskos Tan
ar sebuli  saqar Tvelos hidro lo giuri asociaciis prezi denti

da msoflio mée or ol ogiur or ganizaci aSi sagar Tvelos nud -
mivi war manadyenlis mrCeveli  hid ro lo giaSi.

g.svaniZis xelmZRvanelobiTa da konsultantobiT da cu lia
40ze meti sakandidato da sadoqtoro disertacia. igi iyo sa -
garTvelos geografiuli sazogadoebis pirveli viceprezi -

denti, aSS +s dapolone Tis geofizikur sazoga doebaTa weuvri.
didi mecnieris, samagaliTo kolegisa da brwyinvale adamianis
_ akademikos givi svaniZis saxeli samudamod dar Ceba garTuli

mecnierebis istoriaSi.
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AcademicianGivi Svanidze

The offered volume of Transactions is dedicatedthe memory of
outstanding scientist, one of the pioneers of stochastic Hydrology and its founder in
Georgia, Acdemician of the Georgian Academy of &utes and Corresponding
Member of the Russian Academy of Sciences, Professor at the Thbilisi 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 wodkraagnifcent
victories. Due to his great talent, exemplarygtilice and astonishing humanism
he left unforgettable and bright memy everywhere, where he performed his
activities.

The scientific activity of Givi Svanidze mainly was contated 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 prdolems of river runoff regulation. The offered volume contains latestnsap
by G.Svanidze.

In the 19711998 G.Svanidze chaired the Hydrology Depant at the lvane
Javalkishvili Thilisi State University and since 1976 up to end of his life he was
the Director of the Institute of Hydrometetogy. He made a great coibiution to
the develpment of precipition enhancement activities in Georgia. In the last year
G.Svanidze atvely participated in the works, carried out on the Climate Change
probl em. Under his guidance the foart o
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 prmed the duties of the President of Georgian Hydrological
Association andf 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 wag-iie
VicePresident of the Georgian Geographic Society and the Member of Geophysical
Societies of the USA and Poland.

The memory of Givi SvanidZe great scientist, exemplary ¢ehgue and emi
nent person will remain forever in the history of Ggan science.
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hidrometeorologii s institutis Sromebi, tomi # 106, 2001
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL.#106, 2001

bt pOOY | bOdoedddt | Y6 dbd) & | 6dle®@O 106,
uak 626.812
V.CO méa, r.mes xia
saqar Tve los wylis re sur sebis mow yvla do bada

adapta ci is Ro nis Zi ebebi

saqar Tveloste ri to ri aze wylisre  sur sebisZi ri Tad

wyao ebs war moadgenen mdinare ebi, grun tis wyle  bi, myin vare bi,
Wa bebi, the bi da wyal sacavebi. maT So ris mniS vndo vania pir -
veli sa  mi saxis wylis obi edi, rom le bic gan saz Rvra ven wylis
re sur sebTan da kavSire bul yve la mov le nas, pro cess, maT
msvle lo basa da gav le nas gare maze.

wylis obi  egebs So ris wam yvani ad gili uka via mdi nare ebs,
romli Tac mdi daria sa qgar Tvelo, ag aR ric xulia 26 aTa simdi -
nare, ro mel Tasaer To sig rZe Se adgens 60 aTas kms, xo lo mdi -
nare Ta gselis sa Sualo sim  Widro ve 0,85 km/kms. amiT igi TiT -
gmis 3jer us wrebs mezo bel azer baijans, da sa er Tod, yo fil
sabWodra kav Sirs. mdi nare Ta hid rog rafi uligse liara Tanabra-
daa ganawile bulisa qarTveloste ri to ri aze. da savleT sa qar-
Tvelo Siiric  xeba 18100 mdinare , saer To sig rZiT 35 aTa si km,
rac Se adgens saer Tora odenobisa da sig rZis 69 da 58%s Se sa-
bamisad. igi ase ve gamdr Ce&a mdinare Ta gse lis di di sim Widro -
viT 1.07 km/km2. aRmaosavleT sa qar Tvelo Simdi nare Ta gseli Se -
dgeba TiT gmis 8 aTa si (31%) mdi nari sagan,ro mel Tasaer Tosi g-
rZe 25 aTas kms (41%) Se adgens, gselis sim  Widro ve 0.68 km/kr.

mdinare Ta gselis Zi ri Tad na wils war maadgenen sru li ad pa-
tarada Za li an pata ra kla sis mdi nare ebi, ro mel Ta sig rZe <10
kmze. maT wil ze modis 25 aTa si (97%) mdi nare, sa er To sig rZiT
43 aTasi km (72%). ase ve bevria pa tarakla sismdi nare,ro mel Ta
sig rZe 10100 kms Seadgens. maT wil ze modis 690 (2.6%) mdi nare,
saer Tosig rZiT 13 aTa si km (22%). Zali an umiSvndoa sa Sualo

kla sis mdi nare Ta ra odenoba, ro mel Ta sig rZe Se adgens 101500

kms. aséli mdi nare sul 14ia (0.027%). isi ni ga mdr Ceian Senaka-
debis di dira odenobiT. pir velad 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 gseli Sed geba 10003000 Seakadi sa-
gan, 6ia: yvi ri la (3320 mdi nare, 6112 km saer To sig rziT),
gciaxra mi (2260 mdinare da 6717 km), ala zani (1796 mdi nare da
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6845 km), awe wydi (1511 mdi nare da 2115 km), xo bis wydi (1038
mdinare da 1635 km), ko do ri (1307 mdi nare da 2121 km).

mdinare Ta gselis sim  Widro ves axasi aTebs ver ti kalu riga na
wil eba igi zRvis do ni dan si maHs zrdas Taner Tadiz rde ba,
aRwevs magi mums mThkis sa Sualo si maRe ze, Sendeg ki sa Tavee-
bi saken mcir deba. aseTi ve xasi aTs ata rebs mdi nare ebis ga nawi-
le ba kate gori ebis mi xedviT, ro nel Tara odenoba iz rde ba mdi-
nare ebis sig rZi sa da wyal Serkre bi au zis far To bis zrdas Tan
er Tad. maTi ga nawile bisaTvis da maasi aTebeliamdi nare ebisra -
odenobisadasig rZeebiszrdada balika tegori idan maRali ka-
te gori isaken.

mdinare ebi ga nir Ceian wyal Serkre bi au zis far  To bebiT; igi
did gav le nas axdens mdi naris wyli anobaze da far To ga moyene
ba aqvs hid ro lo giur da hid rog rafi ul ga angari SebebSi. md.
mtkvris au zi 188000 ke (sagar Tvelos far  gleb Si 19050 kn?¥), Wo-
ro xi 22100 km?2 (sagar Tvelos far ~ gleb Si 1600 km?), ri oni 13400
kn?, ala zani 10800 km?2 (saqgar Tvelos far  gleb Si 5943 km?),
gciaxra mi 8340 km? (sagar Tvelos far gleb Si 4600 km?), io ri
4650 km (sagar Tvelos far  gleb Si 4190 km?2), enguri 4060 km 2 da
sxv. saer Tod War boben mdinare ebi, ro mel Ta wyal Serkre bi au -
zisfar  To bi <500 km2, maT wil ze modis mdi nare ebis sa er Tora -
o denobis 99.8%.

mdinare ebis hid rog rafi uli gse lis pa rametrebi ic vle ba
aramar tote ri to ri ismi xedviT, ara med dro is mi xedvi Tac, ro -
gorc an Tro pogenuri, ase ve bunelri vi faq to re bis gav le niT.
mniSvndov nad gafar Tov da sar wyai ar xebis ra odenoba da mSe-
nebo ba. dReisaTvis gvaqvs Ta namedo ve hid ro teq nikuri na ge-
bobebiT aR Wurvili sar  wyavi sis te méi: ta Sis karis, ti  ri fo nis,
skragra kalis, te  zioka mis, muxra nis, mi saqci elis, sam goris,
alaz nisa da sxva. maTi sar wyavi ar xebis sa er To sig rZem 18
aTas kmmde maRwia, ris Se degad sar wyav far Tob ze gse lis sim -
Widro ve gai zar da 3.5 km/krdimde, rac 610jer me tiavid re bu nebri -
vigse lissim  Widro ve. magam, arisra ionebi,sa dacad giliagv s
mdinare Ta gselis pa ra metre bis zrdas an Sem ci re bas, ro méc
pei odul xa siaTs ata rebs. amiT ga mdr Cea ma&Ral mTianira io-
ni, sadac ad gili aqvs gam yinvare bas. vi ur mis ganyinvare bis
dros mdi nare Ta gselis sim  Widr ove 3jer nak le biiyo Ta named
ro ve mdinare Ta gselis sim Widro veze. anri gad, gamyinvare bis
gawrce le bis zo naSi mdi nare Ta gselis sim Widro ve mcir deba
ganyinvare bisgaZ li ere basTaner Taddapi ri qiT.

12
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sagar Tvelos w ylisre  sur sebs So ris mniS vndo vani ad gili
ukavia Ta namedo ve ganyinvare bas, ro mdéic war maadgens ple is -
to cenisri giT me same viur mis ganyinvare bis naSTs. igi da  iwyo
24000 wlis wi  naT da Ta visi gan vi Tare bis magsi nalur sta  di aSi,
ra sac 2000 weli das Wirda, ekava 1617 aTasi km?2 far To bi, rac
Seadgenda kav kasi onis mTli  ani gamyin vare bis 35%s. maSin myin va-
re bi eS vebod nen Zdi an dabla 8001000 met ramde zRvis do nidan,
zo gi er Ti myin varis sig rZe 6070 kms aRwewa. md. enguris au zi
sof. xa iSamde TiT gmis dakavebuli iyo myin  vare biT, ro mel Tac
ekavaT da axlo ebiT 2700 km2 far To bi. 1213 aTasi wlis win da iw -
yo myinvare bis deg ra dacia da Cve ni wel TaRric xvis XI Il sa uku-
nisaTvis maTi far Tobi Zli er Semcir da. XIVXVIl sa ukuneebis
Zli er nale gianobasa da haeris da bal tem peatu ras mohyva
myirvare bis gaZ li ere ba (mcire gamyinvare ba), ro mel mac magi ma
lur gan vi Tare bas miaRwia gasuli sa ukunis 50ian wleb  Si (fer -
naus sta dia). maSin myinvare bis sa er To far Tobi gaizar da
40%iT Xl sa ukunis far Tob Tan Sedare biT. momdevno wleb Si
isev da iwyo myinvare bis deg ra dacia. maTifar To bi Semcir da 511
knmimde, rac Se adgens kavkasi onis gamyin vare bis 36%s da 17%iT
nake bia 1891 wlis gam yinvare bis far Tob ze. magam myinvare bis
degra dacia bo lo 150 wlis gan malo baSi ar iyo uw  yveti: cal -
keul wleb  Si (sul 67jer) ad gili hgon da myinvare bis ga ag¢ti u-
re bas. Sedare biT Zli  eri iyo Cve ni sa ukunis 6070 wle bis mci re
aci vebis pe ri odi, ro mdéc ga moweuli iyo 19551965 wle bis (5
wdi) Zli eri na le gianobiT, ra sac mohyva myinvare bis ga agti u-
re ba, winsvla 30120 mmde. mas Sendeg, ise ve, ro gorc glo balu ri
masSta biT, agac da iwyo myinvare bis deg ra dacia, ro méic dRem -
de grZel deba.

Tanamedo ve ganyinvare biT mdi daria kav kasi onis ge di; aq ga -
mdr Cea md. enguris a uzi, sa dac myin varebs uka viaT 288 kn?
far To bi, ro mel Sic dag ro vilia 22.5 km 3 wydi, rac Se adgens
saqar Tvelos mTe li gam yinvare bis far To bisa da mo cu lo bis 56
da 75%s Se sabamisad. Sendeg modis md. Ter gi (yaz begisra ionSi)
68 kn? (13%) da 3.34 kn¥ (11%), md. ri oni 63 km 2 (12%) da 2.2 km?
(7%), md. kodo ri 60 km 2 (11%) da 1.6 kn# (5%); myirvare bi ag reT ve
gawrce le bulia mdi nare ebis bzi fis (7.8 km 2 da 0.19 kn¥), kela su-
ris (1.5 km 2 da 0.03 kmd), xo bis ( 1.6 kmd da 0.04 kmd), di dili  axvis
(6.6 kn? da 0.13 kn¥), arag vis (1.6 km? da 0.03 knP) au zeb Si.

myirvare bis re Ji mi aSkarad ukav Sir deba nale gebs da haeris
tempera tu ras. fir nis xa zis sa Sualo si maHs 3400 mis Sem -
TxvevaSi, ha eris tem peatu ris 1 OCiT mate bisas fir nis xa zi ai -
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wevs 160 metriT, Ca mmadenis fe nis si malRe ga iz rde ba 500550
mmiT; haris tem peatu ris 2 OCiT awevis SemTxvevaSi, rac sa vara -
udoa myin vare bis sus ti gav rce le bis ra ionebSi, fir nis xa zi
aiwevs 320 metriT da bev ri myin vari aR mo@deba saz rdo obis
(fir nis) ve lis ga re Se, rac myin vare bis srul gaq ro bas gamaw-
vevs, ro gorc amas ad gili agvs dRes gam yinvare bis aR maosavleT
da dab lam debare raionelSi. myinvare bis dno bis Se degad mdi na
re ebi iRe ben damée biT 1.5 km3 nadnob wyals, zo gier Ti mdi nare
ki 0.86 km3s (md. enguri), e.i. TiT gmis imdens, ram denic jvris
wyal sacavSi. gar da amisa, myinvare bi war moadgenen sxvadas xva
saxis rek reci uli me ur neobis, erov nuli myin varu li par kebis
Segmnis safuzZ vels, ad gilob ri vi mosaxle obis Se mosavlis wya -
ros. ami tom, myin vare bi un da Se nar Cunebul i nes adapta ci is sa -
Wiro Ro nis ZiebaTa gan xor ci ele bis sa fuz vel ze.

Wa bebi, da Wabebuli ad gile bi, da Wa bebuli wyal sate vebi
war maadgenen Warbi te nis dag ro vebis ad gilebs. sa qar Tvelos
teri to ri aze aRric xulia 87 Wa obi da da Wabebuli a dgili
ro mel Ta saer To far To bi 1081 ks Seadgens. 10 knfmde far To -
bis mgo ne Wa bi da da Wabebuli ad gile bi 39ia 232 km 2 saer To
far To biT. ga ci le biT nak le biara odenobis mxrivdi di Waobebi
da da Wabebuli ad gile bi, ro mel Ta far To bebi 10 kmZ2ze metia
aseTi sul 1lia (12%), mag ram Zli er gan viTare bul er Teulebs
war meadgenen, maT ukavi aT TiT gmis 600 kn? far To bi, rac mTe i
far To bis 55%s Se adgens. 100 metr si mafem de gavrce le buli
Wa bebi da maasi aTebelia da savleT sa gar Tvelo saTvis. es aris
kar gad cno bili kol xeTis dab lo bis Waobebi da da Wa bebuli
adgile bi, sa dac aR ric xulia 17 (20%) Wa o0bi 634 km?2 (59%) saer -
Tofar To biT.

Wa bebi sa da da Wabebuli ad gile bis ga moyenebas yu rad Reba
eqceva bolo aT  wle uleb Si. gatarebul ig na daSro bis mTeli
ri gi Ro nis Zieba. am zonaSi mo eqca kol  xeTis dab lo bis aR mo
savleT na wili sa da sxva 1000 metr si  maRem de mdebare Wao be-
bi sa dada Wabebuliad gile bisdaS ro ba; mindi nare obs maTi mi -
webis sac xov re bel ma si vebad da sa var gule bad ga moyeneba. saWi
roa dad gin des Wao bebis wylis ba  lan si, wyli sadasiT bosur -
Ti er TkavSiris re Jimis ra odenobri vi da xasi aTeba da sxv. ami -
saTvis sa Wiroa zo gierTi sa inte re so Waobis 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 ukaviaT Sesabamisad 170 da 163 kn?
far To bi, rom le bic war modgenilia ase ve Sesabamisad 856 da 44
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er Teuli sagan. maTSi dag ro vilia Se sabamisad 0.72 da 3.32 km3
wydi.

sagar Tvelos wylis ja mui re sur sebi 100 km3s aR wevs. aqed -
an, mdinare ebis wi lad mo dis 65 km 3, myinvare bis 30 km 3, tbe bis
0.72 krd, wyal sacavebis 3.32 km 3, Wap bebis 1.9 km 3 mocu | o bis wya -
li. maT So risda axlo ebiT 35 km3 maulo bis wyali, ro  méic
Tavmoyi lia myin vareb Si, tbeb Si, wyal sacavebsa da Wao bebSi,
wylis sa ukunovan maags war maadgens da wylis wreb ru nvaSi
nakeb mo naci le obas iRebs (nax. 1). 6%nf macu lo bis mdi naris
Canmadenidan 56.5 kn? for mir deba saqgar Tvelos te ri to ri aze,
rac mTe li Ca mamadenis 86%s Se adgens. danar Cei 8.74 km3 (14%)
Semadis mis ga reT mde bare te ri to ri ebidan (somxeTi dan da
Tur geTi dan). sagar Tvelos te ri to ri aze wylis es re sur sebi
ara Tanalra daa ganawile buli, rac kar gad Cans cxr. 1d an.

re gi onebSi Cammadeni ki dev uf ro ara Tanabra daa ganawile b-
uli. misna Telsu raTsiZ le va Canmadenis ga nawile ba ad minis -
tra ci ulira ionebis mi xedviT. di di Ca manadeniT (3.0 kn¥ da meti)
gamdr Ceian gudauTis, so xumis, gul rif SisdaoCam Cirisra io0-
nebi. ase ve Sedare biT di di (1.52.0kn¥) CamaadeniT ga mdr Ceian
isev da savleT sa qarTvelos sxva ad ministra ci uli ra ionebi.
Canmadeni 1.01.5 kn# gra daci is far gleb Si moicavs da savleT da
aseve, aRmosavleT sa qarTvelos. aR maavleT sa garTvelo Si
amiT gamdr Cea yaz begis, ja visa da du SeTis ra ionebi. gan sa-
kuT re biT d abaliCa maadeni (0.10.2knize nak le bi) gvaqvs aR masav-
leT sa qar Tvelos aR maosavleT da sam xreT ra ionebSi. da nar Cen
ra i onebSi es Ca manadeni mer yeobs 0.21.0kn¥ far gleb Si.

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

. mezobeli
L adgilob - A
regioni L gveynidan jami
rivi -
Semosuli
dasavleT sagarTvelo 43.8 6.62 50.4
aRmosavleT sagarTvelo 12.7 2.12 14.8
sagarTvelo 56.5 8.74 65.2
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ganaxle badi wylis re sur sebi did rols Ta m&obs gvey nis eko -
nomikaSi ener geti kaSi, mrew velo baSi, ko mwaur me ur neobaSi,
mé ora ci aSi. amis Se degad 19801990 wle bis do nisaTvis ga nax-
le badi wylis re sur sebis kom pleq sur ma ganoyenebam saal xo
mer neobaSi 5.2 km3s mi aRwia, rac mTe i wylis re sur sebis 8%s
Seadgens. agedan da axlo ebiT 70% (3.5 km?3) gamoyenebulia sof -
lis me ur neobaSi (na Tesebis mor wyvisaTvis, zam Tris sa Zovre bis
gawylo vanebisaTvis, sof lis mo saxle obis sa yofac xovre bo da
komwau ri sa Wiro ebisaTvis da sxva). danar Cai 1.7 km3 wydli
gamoyenebulia mrew velo baSi, gala qebis ko muaur me ur neoba
Si. aR mesavleT sa qarTvelo Si ad gili aqvs TiT gmis 5jer met
wyal gamoyenebas, vid re da savleT sa qarTvelo Si. per spedgi vaSi
gaTvalis winebuli wylis kom pleq suriga moyeneba gai zar dos 67
knimde.

gamoyenebuli wylis re sur sebidan mdi nare ebs ub run deba
mxolod 2025% wya i, da nar Ceni ixar je ba mcenare ebis ve geta ci -
aze, aor Tqgle baze, ni adagSi CaJonvaze da sxva. amas Tan, sayurad -
Reboa, rom ga naxle badi wylis re sur sebis wyle bis sar wyav te -
ri to ri aze misayvanad gayvanilia 10 aTa si km sig rZis ar xebi
(dasaSro bi ar xebis CaT vlIiT), rac mdi nare ebis sa er To sig rZis
40%s Seadgens. es cxa dia, zrdis wylis da nakar gebs.

wyda Reba iw vevs mdinare ebis wylis Ca mamadenis Semci re bas
da igi xa siaTdeba wylis xar jis Sem ci re bis ko efi ci entT,
romle bic sa garTvelos mTe li te ri to ri isaTvis umiSvndoa
da Seadgens 0.93s. axlo mo maal Si gaT valis winebulia wylis
konpleg suri ga moyenebis zrda, ris Se degad wylis xar  jisda -
main je bis ko efi ci enti 0.91s mi aRwevs. yvda hid ro lo giurisa -
guSago saTvis ga moTvlil iq na wli uri wylis xar jis da  main -
je bis ko efi ci enti. am ko efi ci entis ge ografi uli ga nawile bis
ru ka war modgeni lia nax. 2ze.

ru kidan Cans, rom sa gar Tvelos did te r to ri aze (80%ze),
wylis xar jis Sem ci rebas adgil i ara aqvs, mi si ko efi ci erti
k=1.0. teri to ri is da nar Cen far Tob ze ad gi li agvs wylis ma ra -
gis Semci re bas wyala Rebis ga mo. yvda ze patara far To bebiT
igi war modgeniliada savleTsa garTvelo Si md.ri onisadami -
si Se nakadebis Se sar Tavebis ra ionSi kol xeTis dab lo bis far -
gleb Si da md. aWaris wydis auz  Si. es ko €fi ci enti 0.95ze dab -
la ar Ca mdis. wylis xar je bis yve la ze did Sem ci re bas ad gi -
liagvsaR maosavleT sa gqar Tvelo Si,sa dacesk o€fi ci entiece ma
0.65mde da ma cavs md. io ris gqve mo di nebas, md. mtkvris mar cxe -
na da mar jve na Senakadebs gqvemo qar Tlisva kisfar gleb Si. misi
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zeda saz Rvari, sa dac k=1.0, gadis 700800 met ris si maRRe ze. mis
zemoT wylis xar  j is Semci re bas ara aqvs ad gili, mag ram, manc
gamd yofa mdi nare ebis fa ravnisa da foc xovis au zebi, sa dac
Serai re bis ko efi ci erti, ise ro gorc da savleT sa garTvelo Si,
0.95ze méia.

wylis  xar je bis Semi re bis dabal koefi ci entebs adgili
agvT cal keuli  TveebisaTvis; es Cans md qciaxra mis (s. imiri )
maaliT ze, misi wylis magi mdu rad gamoyenebis TveebSi. wyal -
mciro bis 1958, 1960, 196Wleb Si, Canmadenis Sergi re bis koefi -
cieni uf ro meéad ecema(0.360.51da iz rde ba mdinaris wyli a-
nobis zrdas Tan er Tad. Sedare biT ux vwyli an 1951, 1955 da 1959
wleb Si, da main je bis ko efi ci enti 0.580.62mde aRwevs. igi ve xasi -
aTis da mdidebule basaqvsad gilisxva  mdinare ebzec.

ganaxle badi wylis re sur sebis da mas Tan da kavSire buli
sxva movle nebis mdgo mae oba 1980 wlis do  nisaTvis 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 ig na deter ministu li, kon ceptu alu ri  (SRM) da
geografi ulhid ro lo giuri mo dele bi. de ter ministu li mo de-
lis ric xvi Ti re ali zaciisaTvis sa Wiro in for maia Tov lis
nadnobi wylis, wvi mis wylis, mi  wis gveSa Canmadenis in ten si vo-
bis, Tov lis mos vlis, Tov ISi si ci vis mara gis zrdis, Tov i -
dan aor Tgle bis, Tov lissa far Siwylisga yinvis, Tov lisdno -
bis, Tov lis ze dapir ze wvi mis mosvlis, Tov lis sa far Si
wyliT ga je re bisdawyal gacemis,infil tra ciisadasxva TaSe-
saxeb. igi xor ci el deba mdinaris auz Si ga moyofi lier Tgvari
lan dSaf tu riti  pebis mi xedviT. kon ceptu alu ri ( SRM) modelis
safuZ vel ze kli mais cva le badobis gav le nis Se fa sebis dRe -
vandeli mid goma macavs sxva dasxva wyal balan sur sa da na -
leg Canmnadenis mo delebs. ma Ti sa Suale biT war mcebs wylis
moZa obis mo deli re ba im dro idan, ro desac igi xvde ba auz Si
nae qiss axiT daimdrom de,ro desacigito  vebswyal Serkrebs
Canaadenis sa xiT. mo delis struq tu raiT valis wineb C Canma
denis ko efi ci ents, C, Tovlis dno bis da nakar gebs, G, wvimis
danakargs, Ps £ Tovlis sim kvri ves, T dReRamis tem pera tu rul
fagtors , g@ £ te nperatu ris Sem ci re bas da mis gra di ents, hy
mée osadguris si  makes zRvis do nidan, h auzis an zo nis sa -
Sualo si mafes , S Tovlis sa faris far Tobs, P nde qgedis
wvlils Ca  mamadenSi, A auzis an zo nisfar Tobs, k; gadamyvan
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da k, gamde vis ko €fi ci entebs da sxva. ker Zod, Camaadeni ga -
mdT vle bafor muiT:

Q=[CrQn(Tn +01) S+ CrP]A1000/86400(1+H:1)+QuKnsa . (1)

bob.1lsdgocm {moyHo Badmbswgbo (39)

1 ASBMEAEIG0 LOISEDIBNTAN { 1), RGN0

15 SO0 L (31, TUITLIGIIIBL (31, BTN (25,

BR PO EIRIGN 1Y 5, BHBRIR T,

DA RGO (17 RS BdIE kO

madeli ga md yeneba auzebi saTvis, rom le bis si maRe Ta sxva oba
ar aRe ma&e ba 500 ms. Tu es si di de metia, re komedebulia au zis
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dayofa si maReb rivzo nebad 500 metri an Suale debiT. 1500 mia -
ni si make Tadi apazo nis au zi saTvis gveq neba sami zo na da gan -
to le ba (1) war mogvid geba 3 ganto le bis sa xiT, Ti Toeulidi a-
pazo nis Ta visebure baTa gaT valis winebiT.

geogra fi ulhid ro lo giuri mo deli iT  valis winebs wli uri
Canmadenisa da mi si pa ra metre bis (wyali di do bis daw yebis,
Tovlisdno  bis Cammadenis, myari na le qebis da mas Tan da kavSi -
re buli Tov lis sa faris sis qisa da masSi wylis ma ragis da
sxvaTa) ga moTvlas.

Canmadenis ga mesaTvlel Zi  ri Tad for mdaswar madgens:

:Mxi(ti +8)+Q,, (2

Tu X=X, maSin

= Q- Qu 3
Q= B9+, ©

Tu t=t;, maSin

Qi :M)(i +QM 4)
XO
sadac ( Qu), (Qu) da (x) aris Se sabamisad wli  uri wylis xar jis
nor ma, wylis mi niméu ri xar ji da wili uri na le gebis nor ma.

(to+8) da ( t+8) war maadgenen temperatu rulfag  to rebs. ga moTvla
tar deba mde oro lo giuri sad gure bis mi xedviT cal cal ke, xo -
loma Tiga saSualo €ebiT ga maT vle bamTli ani Cammadeni.

sagar Tvelos sxva dasxva mdi nare ebi saTvis da madeli re bul
da dak vir vebul wli ur Ca mmadens So ris kar gi Se sabamiso ba
aRmo@da; saSualo cdo mle ba Seadgens 1520%s pir velidame o-
re mo dele bis ga moyenebis SemTxvevaSi da 57%s ge ografi ulhid -
ro lo giurimo delisga moyenebis SemTxvevaSi.

TviT es me To diiZ le va yvela Sem TxvevaSi karg Se degs. ma
gali Tad, de ter ministu li mo delis ga moyenebisas yvela ze ua -
re si Se degi mi vi ReT md. mtkvari s. mi naZesTan. cdo mie ba Se-
adgens saSualod 59%s. for mde bis (2), (3) da (4) ga moyenebis
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dros sa Sualo cdo mie ba Seadgens 11%s. gar da amisa es for -
mue bi, gan sakuT re biT for mua (3), ga moir Cea ki dev im upi ra -
te so biT, rom igi sap rog nozo pe ri odi saTvis iZ le va sai melo
Sedegs, rad gan igi em yare ba uf ro me tad ha eris tem peratu ras.
maali Tad, glo balu ri daT bobis SemTxvevaSi iRe ben haeris
tempera tu ris Se saZo cvli le bebs1an 29 sididiT.ga moTvleb -
ma gviGvena, rom ha eris tem peatu ris1an 2 OT mate bisas, da sav-
leT sa qarTvelos mdi nare ebze (bzi fi, en guri, ri  oni) Cammade-
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
maaleb Si Ser Ceall 23  wlis Sem TxvevaSi, sa dac mar Tlac hqon -
da ad giliha eristem peatu risga di debas 1 an 24T, sxva Se de-
gebiig na miRebuli.

amiom ga moyenebul ig na m&odi, ro méc iT  valis winebs
TviT Ca manadenis cvli  le bis di namikas, rad gan Canmadenis es
cvli le ba aris Zi ri Tadad na le gebisa da ha eris tem peatu ris
cvli le biser Tobli vi mogmeebis Se degi. am meTods Ca maade-
nis cvli  le bis iner ci is meTo di ewo da. amisaTvis ga moyenebul
igna d akvir vebis xan grzZli vi peri odis sa Sualo sid deebi, amok-

refili 1962, E1970, 1975hiswyli9 B0 ddsdre bhi9 90

dan, sadac maTi mniS vndo bebi ga moTvli lia dak vir vebis daw ye-
bi dan 1962, 1970, 1975, 1980 da 1990 wle bande; m&i di namikis sa -
fuz vel ze, saprog nozi 2010, 2030, 2075 wle bi saTvis ga moTvleb ma
gviCvena, rom 1980 wlis do  neze nakle bixar je bimo salod ndia
28 (21%) hidro lo giur kveT Si, ko do ri sa da en guris sa Taveebis
Senakadebi saTvis, da savleT sa gar Tvelos sam xreT mTi aneTis
mdinare ebi saTvis xa nis wydiCaq vis wylis uban ze, md. yvi ri las
auzis zo gierT mdi nare ze. aRmasavleT sa qar Tvelo Simas ad gi -
lieq neba md. mtkvar ze (za hesidag. Thi li si)damispa taraSe -
nakadebze bor jo mis qvemoT, aseve md. du ruj ze. saer Tod, aR mo
savleT sa qar Tvelos ma galiT ze, wylis xar  je bis ga daxra 2010
da 2030 wle bisaTvis 1980 wlis do nesTan Sedare biT ic vle ba
Sesabamisad t14 + +39 n¥wm da £24 + +52 m3wm far gleb Si, sa Sua-
loga daxraki Se adgens Sesabamisad +5 da +10%s. xar je bis Sem-
ci re bis ten dencia ko dori sa da en guris sa TaveebSi ga moweu-

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 giuri
efeqti anoba, xo lo md. mtkvar ze ZegviThi li sis uban ze xar je -

bis Semci re bis ten dencia ga moweulia md. arag vidan 25 m3wm

21

V



hidrologia i HYDROLOGY -¢ 001 | 6] e OA

wyda RebiT g. Thi li sis wyal mamaa gebisaTvis da Thi li sis
wyal sacavis saz rdo obisaTvis.

aRniSnuli me To debiT ga moTvli lia yve la mdi naris Cam ke-
ti hid ro lo giuri kve TisaTvis ja mui Ca maadeni. ase Ti ka te -
gori is mdi nare 13 aR mo@da da savleT sa gar Tvelo Si, 7 aR mo
savleT sa qgar Tvelo Si. maTisa Sualo mra val wli urija muiCa -
maadeni 1960, 1970, 1975, 1980 da 1990 wle bisa da sap rog nozo
2010, 2030 da 2075 wle bisaTvis ga moTvlil iq na Canmadenis cik -
lu ricva le bado bis ga uT valis winebad (I va ri arti) da gaT va-
lis winebiT (Il va ri anti). aR mo@da, 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 nisaTvis 1980 wlis do nesTan Sedare biT, amasTan es mat eba
dasavleT sa qgar Tvelo Si 24%iT me ti iq neba vid re aR masavieT
saqgar Tvelo Si (cxr.2). Se iZle ba velo doT wli uri xar je bis
mwkrivebis va ri aci as Cammadenis cik lu ri cva le bado bis ga mo,
ker Zod, mate bis fa zaSi (19752015 da 20552075 wleb Si) ad gilieq -
neba zrdas, xo loda 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 saqarTvelo Si, 1.93.2%iT aR mosavleT sa garTvelo Si da
4.55.0%IT dasavleT sa qgar Tvelo Si 1980 wlis do nesTan Sedare -
biT.

winaswai mo sazre bebiT sa gar Tvelo Simdi naru li Ca mamade-
ni 20102030 wle bis gan malo baSi ga nic dis ma te bas 47%mde. Sesa-
bamisad, gaiz rde ba hid ro energosadgurebze gamamuSavebuli
ener gia.

sagar Tvelo mdi daria hid ro energeti kuli re  sur sebiT. igi
Seadgens 229 mird kvtsT, rom lis di di na wili 219 mird
kvtsT (96%) ad gilob ri vi re sur sebia; mxolod 10 mird kvtsT
(4%) modis tran  zi tu li hid ro energeti kuli re  sur sebis xar -
jze.esre sur sebisa garTveloste ri to ri aze ara Tanalra daa ga-
nawile buli. mi siudi desi na wili 165 mird kvtsT (72%) mo dis
dasavleT sa qarTvelo ze (gansakuTre biT mis Crdi lo na xevar -
ze). 64 mird kvtsT (28%) mo dis aR mosavleT sa gqarTvelo ze.
agac Sedare biT di di hid ro energeti kuri re sur sebiT ga mar Ce
va Crdi lo eTina wili. sa erTod sa gar Tvelos Crdi lo eT nawil -
Si 5jer me ti hid ro energore sur sebia samxreT sa qar Tvelos Tan
Sedare biT. aR ric xuli 208 di  di, sa Sualo da pa tara mdi nari -
dan 19di dimdi nareiZ le va 72 mird kvtsT ener gi as, maT So ris
5 mird kvtsT ze meti ener @i iT ga mdr Ceian mdinare ebi en guri
(12.4 mird kvtsT) , ri oni (10 mird kvts T), mtkvari (9.4 mird
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kvtsT), cxe niswydi (5.65 mird kvts

kvts T).

T) da ko dori (5.4 mird

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

donesTan SedarebiT

I egio ni wlebi Saprognozo
wlebi
1960| 1970| 1975| 1980| 1990 2010| 2030| 2075
| varianti ZiriTad mdinareTa Camonadeni
aRm. saqg. fiwm 351 | 364 | 362 | 365 | 367 | 375 | 382 399
% 2.74| 466 | 9.32
das. sag. m3wm 897 | 900 | 898 | 907 | 930 | 952 | 979 | 1044
% 496 | 7.94| 15.1
sagarTvelom 3wm | 1248| 1264| 1260| 1272| 1297| 1327| 1361| 1443
% 432| 7.00| 134
Il varianti Camonadenis cikluri cvalebadobis gaTvaliswinebiT
aRm. saq. Fiwm 375 | 372 | 377
% 274 1.91| 274
das. sag. m3wm 952 | 948 | 951
% 496 | 452| 4.85
sagarTvelom 3wm 137 | 1320| 1328
% 432| 3.77| 4.40
| varianti sagarTvelos teritoriis mTliani Camonadeni

aRm. saq. Fiwm 470 483 | 492 514
% 274 | 466 | 9.32
das. sag. m3wm 1600 1679| 1727| 1842
% 496 | 7.94| 15.1
sagarTvelom 3wm 2070 2162| 2219| 2356
% 432| 7.00| 134
Il varianti Camonadenis cikluri cvalebadobis gaTvaliswinebiT
aRm. saq. fiwm 470 483 | 479 485
% 2.74| 191| 3.19
das. sag. m3wm 1600 1679| 1672| 1678
% 494 | 452| 4.85
sagarTvelom 3wm 2070 2162| 2158 2163
% 432 | 3.77| 4.40

aseTi hid ro ener geti kuli re
gil ze iyo yo

Tvelo me oT xe ad

fil sab

ris, xo lo 1 km 2ze xved ri Ti maxasi aTebliT erTer
adgi liuwi ravs msof i

oSi.
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andamad ener go sis te m&i mu Saobs 60mde mZlav ri, sa Sualo da
mcire he si. maTi sa er To dad gmui (sap ro eqo) sim Zlav re 2.7
min kvtia, xo lo ga manuaveba 10 mird kvtsa  aTi. ar sebuli
mdgomae o biT, re alu rad am he sebis ga manuSaveba 40%iT aris
Senai re buli da 6 mird kvtsa aTs ar aRe mae ba, m&in, ro desac
1988 wels 8.7 mird kvtsa aTs Se adgenda es imis Se degia, rom
ukanaskndi 67 wlis man Zil ze ar Ca tarebulaarc ka pitalu ri
da arc mim di nare re morti. un da vi fiq roT, rom uax lo esi 23
wlis gan malo baSi Catar deba ar sebuli he sebis aR dgenare abi -
li tacia, rac gaz rdis ener (giis ga manuSavebas 22.5 mird kvtsa -
aTiT dami aRwevs 1988 wlisdo  nes.

paale lu rad un da ganaxides 700 me gavati sim Zlav ris xu -
don hesis mSenebo ba, ri onis kas kads Se em&s na moxvanis, tvi -
Sisa da Jo neTis hid ro eleq tro sadgure bi. am 4 hesis sa er To
simZlav re 1.14 min kvts Se adgens, xo lo ener giis ga maniusaveba
3.3 mird kvtsa  aTs. saer Tod ki, ua xle si 2030 wlisgan malo ba-
Si sa gar Tvelo Si Se iZle ba aSendes 300mde saSualo da mci re
hesi 40 mird kvtsa aTis sa er To ga manusavebiT. amiT prag ti ku-
lad 80%iT ig neba aT visebuli Cve ni eko nomikuri hid ro ener ge-
ti kulipo tenci ali(teq nikurad Se sade beliaor jeruf rome -
tiener giis mi Reba).
aRniSnuli mo naceméis sa fuZ vel ze SeiZle ba vi vara udoT, rom
Canmadenis amJamad ar sebuli nor  mis far gleb Si dar Cais Sem-
TxvevaSi ener giis g amanuSaveba dRevandel do neze ig neba; Tu
Canmadenis mate bam 20102030 wlebi saTvis 47% Se adgi na, m&in
imave hesebze yo vel gvari da mé&e bi Ti xar je bis ga re Se miRebul
igneba 2010 wli saTvis 340 min kvtsa  aTi, xo lo 203 0 wli saTvis
600 miIn kvtsa aTi.

gar da amisa, axali wyal sacavebis mSenebdo ba mniSvndov -
nad aumjo besebs Cammadenis re guli re bis pi ro bebs, anti rebs
katas tro fu li wyal  movar dnebis sa SiSro ebas. amas daemge ba
ki m&is mo salod ndicvli le biT ga moweuliCa mmadenis Si -
gawli uri ga nawile bis da debiTad Sec vla, rac ga moweulia
zanlris xar je bis zrda sa da ga zaf xulzaf xulis xar je bis
Senoi re baSi. Cammadenis ase Ti Se sado tra nsfor maia aR niS-
nulia mra vali av to ris mi er da Cve ni sa kuTari ga mokvle vebiT
dastur deba.

ami gad, 21e saukunis Sua xa nebande kli ma&is mo salod nédli
cvli le baara Tu ar ga auare sebs ener geti kis sa Wiro ebi saT vis
wylisre  sur sebis ga moyenebis pi ro bebs, ara med, Sesadoa, ki de-
vac ga aunjo besos igi.
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wylisre sur sebze kli mdis Se sado cvii le bisze moqgneebis
Ser bile bisaTvis sa Wro adap ta ci is Ro nis Ziebani

sagar Tvelos mdi  dari wylis re sur sebi (65 mird m  3) ro -
gorc am Jamad, ise momaal sa ukuneSi ra odenobri vad sav sebiT
uz run vel yofs mi si mo saxle obisadasa xal xo meur neobis moT -
xovnile bebs. erT suimo  saxle ze mosuli wylis ra odenoba sa-
Sualod we |i wadSi 12 aTas m 3a, rac erTer Ti sa ukeTeso maGre-
nebelia sa er TaSori so masSta biT. mi uxedavad amisa, es re sur se-
bi metad uTa nakrod aris ga  nawile buli res publi kiste ri to -
ri aze. wylis re  sur sebis TiT gmis sami meT xedi da savleT sa -
gar Tvelo ze modis, xo lo er Ti meoT xedi aR maosavleT sa gar-
Tvelo ze.gar daamisa, rigra ionebSiuk ve ar sebobs wylis mwva -
ve defi ci ti, rac dro ze un daiq nes lik vidi re buli. mas Tan er -
Tad mZme mdganae obaa mdinare Ta cal keul ub nelee (yvi ri la
da sxv.) wylis da  bin Zure bis mxriv, rac am  Zimebs arsebul mdgo -
mae o bas.

kli mais mo salod nédicvli le ba, unda vivaraudoT,ga mo
iwvevs saSiSi hid ro mée oro lo giuri da gla ci olo giuri mov -
le nebis gamZafre bas. iz rde ba gval vebis, wyal movar dnebis six -
Sire, ris ga moc ad gili eq neba wylis de fi cits gax Sire buli
gval vebis dros, er  Tis mxriv da wyal movar dnebis Se degad mi ye-
nebuli z aralis zrdas me ores mxriv. ase Ti si tu aciis pi ro -
bebSi mo salod nelia mTe |iri gi Se fer xebebi sa merr neo saq mia-
nobis sxva dasxva dar gSi da amis ga mo, iz rde ba wyli anobis
adapta ci is mas Sta bebi sap rog nozo wle bisaTvis. igi Ca tar deba
Ziri Tadad sa mi mimarTule biT: wylis da  re guli re bis, da zog vi -
sadare sur sebis Sev sebis gziT.

1. wylis re sur sebis ra ci onau ri ga moyenebis gze bi. wylis
re sur sebis Se nar Cineba moiT xovs ar sebuli w yal gamoyenebis
sis te méis re abili taci as da ga far To ebas, axali na gebobebis
(kaSxle bis, ar xebis, je bire bis, ak vedu kebis da sxva Ta) mSeneb-
lo bas, wyal gamoyenebi sa da wyal mamaa gebis ar sebul sis  te me
bis srul  yofas:

1.1. saWiroa am sistemebis wesrigSi moyvana, maTi teqgnikuri
mdgomareobis gaumjobeseba, gselis mimdinare da kapita | uri
remontis drouli ganxorcieleba, axali, Tanamedrove
wyaldamzogi sistemebiT aRWur va. am kategorias eku Twvnis, Zi ri -
Tadad, w veTo vani mor wyvis sis te méi, rac uz run vel yofs sar -
wyasi wylis uaR  re sad efeq ti an da ra ci onaur ga moyenebas,
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wylis da nakar gebis mi ni munade day vanas, rad gan sis te méi da -
xuru lia da wylis miy vanamivodeba xde bali Tonisanpo li e€Ti -
le nismile biT;

1.2. kol xeTisdab lo bis Sa vizRvis pirazo nisram deni me Wa-
bi sa Wiroa ga mocxaddes nakrZal zo nad, rac xels Se uwyobs
ar sebuli wylis re sur sebis, rek re aci uli me ur neobis Se nar Cu
nebas, mTli anite ri to ri iseko lo giuripi ro bebisdac vas;

1.3. unda Serntir des meora dida Wabebis pro cesebi sar wyav te -
r to ri ebze dakol xeTisdab lo bis Se maRe bul 530 met rissi -
mals zo  naSi wylis re sur sebisra ci onau riga moyenebis ba -
zaze sar wyav ra i onelSi da wylis dre nalis gaZ li ere bis ba zaze
kol xeTis dab lob ze wyal saweti Txri le bisa da kva le bis
wyal ganta ro bis ga di debis gziT.

2. mdinaru li wyal di do bebis Semci re bis gz ebi. wyal di do be-

bi ga moweuli sxva dasxva kate gori is wyal movar dnebiT iw vevs
saSiS da ka tas tro fulmov le nebs. dac vis miz niT un da ganxor -
ci el des Ro nis Ziebebis Semdegi sis te ma:
2.1. mdinare Ta xe obebSi (bzi fi, ko dori, en guri, ri  oni, cxe nis -
wydi, mtkva ri da mi si Se nakadebi) gan xor ci el des uax lo es
1530 wleb Si gaT valis winebuli wyal  sacavebis mSenedo ba, ro -
gorc wyal movar dnebi sagan dac vis yve la ze uf ro sa imeo da
efeqti ani saSuale ba;

2.2. dad gin des mdi naris pi ras da saxle bulad gileb ze dasa -
mer neo saq mianobis ub nekze dat bor vis saz Rvariyve laka te go-
ri iswyal movar dnebis gaT valis winebiT;

2.3. ganodin des md. ri onis pi ras ar sebuli dam bebis sa Si Si
ubnebi, rom le bic ga moweulia xan grzZli vi peri odis mdi naris
mandri re bi sa da wylis gver di Tiero ziispro cesebis mog mee-
biT da rom le bic Se iZle ba gair Rves axali wyal = movar dnis
dros. sa Wiroa ganxor ci el des maTi Se keTeba;

2.4. mdinaris pira da saxle bul ad gileb ze sis te méu rad, yo -
veli wyal movar dnis gav lis Sem deg, kala potiswyal ganta ro bis
gazrdis miz niT, sa Wiroa ga iwmindos mdi naris ka la potigav li -
li  wyal movar dnis mi erda to vebuligvaRor Risagan;

2.5. Sedges wyal movar dnis na kadis gar benis dros zo gierTi
wyal sacavis avari uli dac lis sa dis petCeo gra fi kebi ise,
rom wyal sacavis dac lam ar ga madwvios mdi nare ze g amaali
wyal movar dnis gaZ li ere ba dadac lis Se degaduf roefeq ti ani
gaxdes mo di nebuli wylis aku mudi re bis pi ro bebi;
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2.6. miwis Zvris epi centris ax los mde bare wyal sacavebi sa Wi
ro ebis SemTxvevaSidro uladig nes dacli li,rad gan SesaZoa
gaviil mi wis Zvras mohyves axali Zli eri biz gebi;

2.7. Sdgmnas pei oduli da sta ci onaru li dak vir vebebis gse -
liimmdi nareTa auzeb Si, sadac se is mui mov le nebiT ga moweu-
Ima kldezva vebma da mewyere bma Caer ges xeobebi da war -
mogmnes xelovnuri tbeb i, rom le bic war maoadgenen poten ci urad
saSiS obi eqgebs;

2.8. Sedges katas tro fu li wyal movar dnebis ka talo gi da ka -
tas tro fu li wyal movar dnis sa SiSro ebisru ka.

3. wylis re  sur sebis Sev sebis gze bi. mSral da gval vian Tve-
ebSi wylis re sur sebis mo salod ndi de fi citis Ta vidan 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 mogneebis meTo debis ga mo
yenebis gziT. am samuSaoTa efeq ti anobis amaRle bis miz niT maqg-
siméu radig nesgaTvalis winebulire gionis bu nebri vipi ro be
bis Ta vi sebure bani. ami saT vis sa Wiroa:

3.1. gmaxides aR maosavleT sa qar Tvelo Sikvle viTidasa war-
moo samuSao ebi Rrub leb ze agti uri ze mognelebis dar gSi da ma
te bi Tina le gebis ga mowevis miz niT, romelTa Sedegad, ro gorc
pragti kam gviGrena "io ris" da "fa  rav nis" po li gonebze, nale qebi
1015%I ga iz rde ba, rac Ta vis mxriv, ga mdwvevs Canmadenis
zrdas 58%iT;

3.2. Rrub leb ze ze mogneleba SeiZle ba Caar des wlis civ pe -
ri od Sic sa qgar Tvelos sam xreTaR mcavleT ut yeo maRal pla -
tom Ti an, zRvis pira mTi an, uxvTovli an da Zli er Tov lis zvav -
saSiS re gi onebSi, rac xels Se uwyobs Tov lis sa faris sis qis
mee bas. es ki ga mdwvevs Tov lis sa faris ga danawile bas di di
macu lo  bis namgere bisa da Tov lis zva vebis sa xiT. amis Se de-
gad, mniSvndov nad Sencir deba Tov lis da nakar gi aor Tgle ba-
ze, gaxangrZliv deba Tov lissa farisdno ba ki dev 24 TviT, gaZ -
li er deba haeris te nis kon densaci is pi ro bebi. yo veli ve es ga-
maw vevs Cananadenis gaz rdas zaf xulis cxel dRe ebSi 1015%iT.

3.4. wyal di do bisa da xe lov nurize mogneebis 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 gse li axa li obi -
ege bis mSenedo bis xar jze. mdinaru li Ca maadenis xe lov nu-
rad ga di debis, da zog vis, dac vis aR niSnul Ro nis ZiebaTa nawi-
lida nergilia praqg ti kaSi, nawili kvle vis sta di aSia, magram
mdi ga moyenebi sa da kvle visdRe vandelido nesru li adara da-
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makngofi le belia, Se iZle baiT gvas mTli anad Sewyveti lia ar -
sebulieko nomikuri siZ nele ebis ga mo.

gveynis eko nomikuri gan vi Tare ba moiT xovs wylis re sur se-
bis ro gorc wyal mamaa gebisa da hid ro energeti kulire sur se-
bis sa si coc xlo wya ros, gaz rdis, da zog visa da dac vis Ro nis -
ZiebaTa srul  yofi sadaefeq ti anobis amaRle bis miz niT kvle vi-
Tisa Ziebo sa muSao ebis ga naxle basa da gaZli ere bas. amisaT vis,
upir veles yov i sa, saWiroa spe ci alu ri sac deli po [li gonis
Segmna, salac Catar deba eqsperi metu li, eq spedi ci urikvle viTi
samuBao ebi, ro mel Ta Sedegad mi Rebuli ma sale bis Rrma ana li -
zi sa da gan zo gadebis sa fuZ vel ze Seigmnba srul yofi li mec -
nieru li ba za. igi sa fuz vlad da edeba wylis re  sur sebis da -
zog vis, dac visa da xe lov nurad gaz rdis Ro nis ZiebaTa teq ni-
kureko nomikur da sabuTebas.
aRniSnuli sa muwaoebis Casatareblad sa Wiroa xel mZRvadi
samarTvelo ebis, uw yebebi sa, saniTavro bo apara tis sis te mis Seg-
mna, romdéic ga nhaxor ci elebs wylis re sur sebis da zog vis,
dac visa da ga di debis mecnierul, praq ti kul da ope rati ul
sagmianobas.
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uak 631 587

g.Cikvai Ze
aRmosavleT sa qar Tvelosmdi nare Taau zebSisar wyavi
wylisde fi citissa KkiT xi saT vis
sar wyavi wylis wy arod da saxul mdi nare Ta iri gaci uli Se -
sadeb lo behis Se fa sebis mTeli ri gi meTo debia Se muBavebuli.
jer ki dev XX sa ukunis 40ia ni wle bisbo lo saTvis wyal samer -
neo da sa egsplu ata cio da wesebule bebisaTvis re konendire buli
iyo spe ci alu ri "mi Ti Tebebi" [8]. am "mi Ti Tebebis" Ta naxmad mdi-
nare Ta iri  gaci uli Se saZdeb lo bebis Se fa seba unda Cata re bu-
li yomaTisa Sualo mra val wli uriwyli anobis mi xedviT, ro me
lic 50%ia ni uz ru nvel yofis xar jis to lia. mas moh yva ri gi
Sro méisa, romle bic aR niSnul "mi Ti TebaTa" kri ti kul ana -
lizs Se icavda 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 mBavebaze. ase magali Tad, m.n.bol Sakovis [2] mi er Se mo
Tavazebul ig na Sefa sebis mi seuli sge ma, romlis mi xedvi Tac
mxedvelo baSi un da ig nes miRebuli sar  wyavi sis te mis wyal moT-
xovnile bis orida maasi aTebeli nor ma: oi mdu ri da kri ti -
kuli wyal moTxovnile ba. aRniSnul sa kiTxs eZ Rvneba agreT ve
v.v.tro fi movis [7] naS ro mi, ro mel Sic mi Ti Tebulia, rom gar kve-
uliuz run vel yofisuw yvet rwyvis ga zomva SeiZle ba sar wyavi
far To biT da gar kveuli uz run vel yofis sa angari So xar jiT
(9597%aniT). mdinare Ta mor wyvis una ri anobis Se fa seba hegreb Si
macemdiaag reT ve "ssrk iri gaci ulika dastris Se sadgenad Se-
muBavebul in  strug cia"Si [1]. mo gvianebiT mdi nare Ta mor wyvis
unari anobis heqtreb Si Se fa sebis analo giur prin cin ze da fuzZ -
nebuli gaT vlis mo delidasqge ma warmaadgina k.a.ppdiS vil ma
[6].
aRsaniS navia, ag reT ve mere jgu fi Sro  méisa, rom le bic eZ -
Rvneba wyal samer neo, maT Soris mdi nare uli wylis na kadis
opti mé&u ri mor wyvis unari anobis ga angari Sebis meTo debs,
romleb sac maTema kurida al baTob rivsta tis ti kuri me To debi
udevs sa fuZ vlad eleq troga morivle li man ganebis (egm) ga moye-
nebiT. am mxriv maT So ris gar kveul in ter ess war meadgens
b.a.gle izeris [3] naS ro mi. sar wyavi sis te méis Zi ri Tadi pa ra-
metre bis Se fa sebis av to ri seul me To do lo giaSida yenebuli da
gadawyveti lia ori amo cana: ro ca ga moyenebuli wylis wya ro
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xasi aTdeba ara sakma si wylis re sur sebiT (mci re mdi nare ebi,
tbe bi) da ro ca wylis wya ros re sur sebi sak ma sia. amasTan,
mcenare ebi saTvis mTli  ani wyal moTxovnile bis gan sazRvras av -
to ri a.m. da s.m.al pai evebis mi er da muBavebuli bi okli mau ri
mé&o debis sa Suale biT gvTa vazobs, xo lo da saxuliamo canebis
gadasawyvetad gmnis mo deli re badi pro cesebis ka nonzo miere ba-
Ta Se sabamis xelov nurri gebs montekar los me To diT.

ro gorc sar wyavifar To bebissi di deebiT (heq treb Si),ise teq -
ni kureko nomikuri maC veneble biT ga maxatu li mdi nare Ta iri ga-
ci uliSe saZeb lo bebis ga angari Sebis Se muBavebuli me To debis
andi zi Se saZeb lo bas iZ le va davaskvnaT, rom yve la Sem Txve-
vaSi rwyva di an mo ma&al Si mo sar wyavad da saxuli far To bebis
mdinare uli wyle  biT Se saZe beliwya Iluz run vel yofis Se fa se-
ba war moebs jer wylis Ca mamadeni sa da wyal moxmae bis sa anga-
r So re Jimdis ur Ti er TSedare bis gziT, xo lo Sem deg uk ve
xdeba mdinare Tairi gaci uliSe sadeb lo bebissa angari So mniS -
vndo bebis gan saz Rvris ama Tuim me To dis Ser Cea.

sar wyavi wylis wya ros iri  gaci uli Se saZeb lo bis Se safa -
seblad mi si Camaadenisa da wyal moxmae bis re Ji mbis ur Ti er -
TSedare ba Cven gvesaxeba yvela ze uf roda mg reblad dami sa-
Rebad [4]. amasTan, gansakuT re buliyu rad Reba eqceva im gare mo
ebas, enTxveva Tu ara ve geta ci is pe ri od Si mdi naris Ca mmade-
nis re Jimi imave peri odis wyal moTxovnile bis re Jims. sasof -
losa mer neo kul tu re bis wyaluz run vel yofis yve la ze uf ro
daZauli pe ri odi, cxa dia, ig neba m&in, ro ca iri gaci uli
wyal moxmae bis magsi muni daenTxveva sar wyavi wylis wya ro Si
wyal mciro bis pe ri ods.

aRmosavleT saqarTveloSi sar wyari wylis wya rod mi Rebu-
lia 17 Zi riTadi mdi nare maT ze mi mage buli ar  sebuli da per -
spedi uli sar wyavi far To bebiT. es mdi nare ebi sa angari So kve -
TiT damaT ze mi mage bulisar wyavifar To bebiT Semdegia: foc -
xovi Se sar Tavi, 7.1 aTa siha; fa r avani Sesar Tavi, 12.8 aTa si ha;
bugdaSeni Se sar Tavi, 18.2 aTasi 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 aTasi ha; qciaxra mi s . da-
geTxaCini, 67.1 aTasi ha; de beda s.sa daxlo, 14.0 aTa siha; Te Za
mi Se sar Tavi, 6.2 aTa si ha; gsa ni s. ko rin Ta, 4.5 aTasi ha; arag -
vi s.Jin wvadli, 21.5 aTa si ha; mtkva ri g.rus Tavi, 96.1 aTasi ha;
io ri ka zanianis mTas Tan, 136.3 aTasi ha; ala zani qve mo alaz -
nis ar xis sa TavesTan, 262.4 aTasi ha.
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maosulida mo  saxmae beli wylis mo cu lo bebis Se dare ba da
saTanado Se fa seba Sesru le bulia mo sar wyavzad 2010 wlis do  ne-
ze da saxuli far To bebi s mimarT, e.i. SeZ lebs Tu ara esa Tu is
mdinare masze mimage buli sa sof losa mer neo savar gule bis
mTIli ani far To bebis sar wyavi wyliT uz run vel yofas. amgvarad,
sar wyavi wyliswya rodmi RebuliTi  Toeulimdi nari saTvis Ses-
ru le bulia mis sa angari So kveT Si "mo suli"wylis yo vel Tvi u-
rimo culo bis (min.m 3Si) Se dare ba yo vel Tvi uri wyal moTxo vni-
le bis e.w. "da saxarj" mo culo basTan (aseve min.m3) imave mdina
risau zis mi xedviT, mdi nare uli Canmadenis da au ziste ri to -
ri aze moqceuli sa vargule bis na le qebiT 50,75 da 95%ani uz -
run vel yofis sa mi gra daci is SemTxvevaSi. dad genilia Tvis in -
ter val Si mTli anad mosuli da mox mae bisaTvis gan kuT vnili
wylis mo culo bebis "sxva oba", romlis mi xedvi Tac Se iZle ba Se-
fas des uk ve mdinare uli na kadis iri gaci uli Se sadeb lo ba.
ker Zod, uz run vel yofs, anu da fa ravs mo suli wya li Se sabamis
moTxov nile bas, Tu sar wyasi wylis nak le bobas egeba ad gi li.
dad genilia ag reT ve sar wyavad faq ti urad "da xar j uli" wyli sa
da wlis gan malo baSi dar Caili Ca mmadenis Se saZlo mo cu -
lo bebissi di deebida nabru niwylisga re Se.

wyduz run vel yofi sa dawyal moTxovnile bisur Tier TSeda-
re bis Se degad dad genilia, romau ci le beliamTe live getaciis
pei od Si (IVIX) s.s. sa var gule bisaTvis ara mar to sa vegeta cio
mor wyvebis Cata re ba, ara med umées Sem TxvevaSi sa Wiroa ag reT -
ve niadagis ga mé& nianebeli in  ten siuri sa Semodgomo (X) mor -
wyvebi, X0 lo Se dare biTiS viaTad ad re ga zaf xulis (Ill) Tes  vis -
wina gamége nianebeli mor  wyvebis Cata re ba. angvarad, wlis gan -
malo baSi mor wyvebis in te nsi vobis xa si aTis mi xedviT mali mi
ti re bel se zo nebs war maadgenen gazaf xuli, zaf xuli da Se -
modgo ma, upira te sad 1V, VI, VII, Vllls Tve ebi, Se dare biT nak le -
bad X, xo louf ronak lebIX.am Tve ebSigan sakuTre biT in ten -
siurad ixar je bawyali mor wyvae. magam mdi nare Tawyli anobi -
sa da mo suli na le qebis ga te nianebis 95%ani uz run vel yofis
wleb Si ase Ti ve in ten si uri mor wyvebis Cata re baa saWiro V Tve -
Si, xo lo mdi nareebis iv ri sa da alaz nis au zebSi, ag reT ve
uSualod mdi nare mtkvri dan mkvebav sar wyav sis te meke & |l
TveSic. 95%ani uz run vel yofis wleb  Si ad re ga zaf xulis (lll)
gamé&e ni anebel mor wyvebs saWiro eben s.s. savar 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 xovi, fa rava
ni, de beda, gsani, arag vi da mtkva ri mTli  anad uz run vel yofen
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axlo per spedi vaSi mo sar wyavad da saxul maT ze mi mare bul
far To bebs sar wyavi wyliT. sar wyavi wylisde  fi ci timo salod -
ndi ar aris ag reT ve md. m&averas auz Si 50 da 75%ani uz run -
vel yofis wleb  Si, xo lo mdi nare ebis ya ra bula xis, d. li axvi sa
dap.li axvisau zebSi mxo lod 50 %aniuz run vel yofiswleb Si.

Tavis au zebSi sar wyavi wyliT sa  er Tod ver ak mgofi le ben
s.s. savargulebs mdi nare ebi bug daSeni, aslan ka, al geTi,
gciaxra mi, io ri da ala  zani, 75 da 95%ani uz run vel yofis
wleb Sikiverc mdi  nare ebiya rabula xi,di dili axvidapa tara
li axvi,xo lo95%aniuz run vel yofi sas md. maSaverac.

defi ci ti anobis mxriv md. bug daSenis au zi sar wyasi wylis
sakmad maRali de fi ci tiT xa siaTdeba: 50, 75 da 95%ani uz r un-
velyo fis wleb  Siigi Se sabamisad 25,5; 36,3 da 55,6 min.m 3 Sead-
gens. md. yara bula xis auz Si ve getaciis peri 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 yofis wleb ze modis da Se sabamsad 5.0 da 11.0 min.m 3
aRwevs, xolo md. ma Saveras auz Si uf ro mci rea 3.0 minm 3 Se-
adgens da mxo lod 95%ani uz  run vel yofis wleb Si meor deba.
sar wyavi wylis mniS  vndo vanide fi ci tiT ga mdr Ceian mdinare -
ebis as lan kas, al geTi sa da qciaxra mis auzebi, rom leb Sic
wylis de fi ci ti 50,75 da 95%ani uz  run vel yofiswleb Si Se saba-
misad aR wevs 17.5, 32.3, 35.9 min.f 18.3, 36.2, 50.3 min.M da 47.9,
107.8, 187.3 min.fh sar wyavi wylis mniS  vndo vani de fi ci ti S eim-
Cnea md. di dili  axvis auz Si: mdi nare uli Ca maadeniTa da na -
le qebiT 95%ani uz run vel yofis wleb  Siigi74.0 min.m 23 Seadgens,
X0 lo 75%ani uz  run vel yofis wleb  Siuf romci rea 27.6 min.m 3
ud ris. wylis Se dare biTmci rede fi citsad giliagvs mdi nare e
bis patara li axvisa da Te Zamis auzebSi: pir vel Sem TxvevaSi
defi citi ania Zi ri Tadad 95%ani uz run vel yofis wle bi 8.8
min.m3® macu lo biT, xo lo me ore SemTxvevaSi 4.6, 2.9 da 14.2
min.m® macu lo  biT , Sesabamisad 50.75 da 95%ani uz run vel yofis
wle bi.

sar wyavi wylis uaR resaddi dide fi ci tiT ga mar Ceian mdi-
nare ebis iv ri sa da alaz nis au zebi. md. iv ris auz Si mdi nare u-
li Ca mamadeniT da na le qebiT 50%ani uz run vel yofis wleb  Si
Tu wylis de  fi ci ti 111.4 min.m 3 Seadgens, xo lo 75%ani uz  run -
vel yofi sas 178.8 min.m3, 95%ani uz run vel yofis dros aR wevs
475.8 min.n®. md. alaz nis auz Si sar wyavi wylis de  fi ci ti ve ge-
taciisperi odSiuf ro maRaliad a Sesabamisad 50%ani uz run -
vel yofis dros 115.7, 75%ani uz run vel yofis dros 395.6, xo lo
95%ani uz run vel yofis dros 729.4 min.m 3 aRwevs.
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ro gorc aR niSnuli dan Cans, sar wyavi wyliT uz run vel yofis
aseT su raTs gan xi lul mdi nare Ta auzebSi ad gili eq neba mdi-
nare uli Ca mamadenis re guli re bis ga re Se. magam 1990 wlam de
wyal samer neo or ganizaci ebSi ar sebuli mo nacembis mi xedviT
aq ganxi lul mTel rig mdi nare Ta au zebSi mogmeebdnen sxva -
dasxva mocu lo bis uk ve aSenebuli wyal  sacavebi, xo lo ri @i
wyal sacavebi sa mSeneblo bis pro cesSi an pro edi re bis sta di a-
Siiyo. ra sakvir velia, sa qar Tvelos wyal  Ta meur neoba, ker Zod,
iri gaci uli mi waTmogneleba, Tu 2010 wli saTvis aR dgeba 1990
wlis do  neze, mcenare Ta vegeta ci is pe ri od Si sar wyasi wylis
defi cits Se iZle basulacarhgon desad gilimxo lodTviT di -
nebiT ze dapiru li mor wyis we sebis ga moyenebi sa da per spedi -
vaSi da saxuli sar wyavi far To bebis mate bis SemTxvevaSic ki,
andawylisde fi ci tium niSvnédo iyos.

aRmasavleT sa gqar Tvelo Si ar sebuli da mSe nebare per spedi -
uli iri gaci uli wyal  sacavebis Se saxeb 1990 wlis do  neze mo-
povebuli mo naceméi, aRe buli "saq. wyal pro eqgis" ma sale bisa
dali teratu ruliwya ro ebis [5] mi xedviT, aC venebs, rom wyal -
sacavebSi wylis ma ra gis dag ro veba xde ba mor wyvaze fag ti urad
aRebuli wylis Sem deg dar Caili mdi nare uli Ca maadenis mo -
cu lo bebis xar jze. wylis es mo culo bebisak maddi dia.

saer Tod, un da aRi niSnos, rom wya luz run vel yofi sa da
wyal moTxovnile bis yo vel Tvi uri si di deebis Se dare bisas dad -
genilig na, rom Se safa sebel mdi nare Ta au zebSi mkveTrad ga mo
iyofa ori pe ri odi:in tensiuri wyal moxmae bisa da sar wyai
wylisde fi citispe ri odi,ro méicZi ri Tadad ve geta ci urse -

zons (IVIX) em Txveva, gansakuT re biT IV, VI, VII, Vllis TveebSi,
miT u mées, rom VIl da VIII Tve ebi mdi nare ebSi wyal mciro bis
sezons em Txveva da, meore, dag ro vebis XXII, llll Tve  ebis peri -

odi, ro ca Cammadenis gar kveuli ma te ba da mi ni munage da su-
li wyal moxmae ba saSuale bas iZle va ig, sa dac Se sade bédlia,

gamoyenebul ig nes es re sur sebi ro gorc ma re guli re beli fag -
to ri, ro gorc wyal sacavebSi wylis dag ro vebis wyaro, an da

ro gorc wylis re zer vi er Tiau zi dan meore Siga dasagdebad.
maqoovebuli ma sali dan gamo@da, romrig mdi  nare Ta au zebSi,

ro goric aris fa ra vani, bug daSeni, yara bula xi, as lan ka, de be-

da da gsa ni, wyal sacavebi ar aris da arc per spedi vaSia da sa-

xulima TiaSe neba. aRniSnuliga re moeba gar kveul sir  Tule ebs
gmnis mdinare ebis bug daSenis, ya ra bula xis da as lan kas au zeb-
Si,rom le bic,ro gorciT qva, sar wyavi wylis mniS  vndo vani de -
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fi ci tiT xa siaTdebian, rac am mdi nare ebis Sez Rudul iri gaci -
ul Se sadeb lo bebze miuTi Tebs.
rac Se exeba danar Cen defi ci tur mdi nare ebs maSaveras, al -

geTs, qciaxrams, d. da p.li axvs, Te Zams, iors da ala  zans, mari
iri gaci uli Se sadeb lo bebis gaz rdaun da moxdes maT au zebSi
ar sebuli iri gaci uli 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 min.m3 Seadgens. md. al geTisauz Siar sebul wylis
defi cits, rom lis mag si muma 95%ani uzrun vel yofis wleb Si
SeiZle ba 50 min.m3mde miaRwios, ase ve dafa ravs iq ar sebuli
ori wyal sacavi & al geTi sa da marab dis, 61.2 min.m 3 saer To
te vado biT. rac Se exeba md. qciaxra mis auzs, iqg ar  sebul wylis
defi citsre guli re bas gaukeTeben wal kis, dma nisis, mTisZi ris,
zre sisdaasu reTisar sebuliwyal sacavebi 308.9 min.m 3 saer To
sasar geblote  vado biT.

md. di di li  axvis auz Si sa r wyavi wylis de  fi ci ti maq si mums
aRwevs mdinaris wyli anobis na le qebiT ga te nianebis 95%ia ni
uz run vel yofis wleb Si da, ro gorc iT qva, 74.0 mii onanmde m3
aRwevs. ra sakvir velia, ar sebuli na dar bazevis wyal sacavi 6.2
min.m3 sasar geblo te  vado biT wylis aR  niSnul de fi cits ver
dafa ravs, magram es de fi ci ti Se uZlia da faros md. p.li  axvis
auz Si ar sebul ma zonkaris wyal sacavma 39.0 min.n§ sasar geblo
te vado biT. amave wyal sacavis sa Suale biT mox deba TviT md.
p.li axvisauz Siar sebuliwylis de fi citisda far vac. md.Te Za
mis iri gaci uli Se saZleb lo bebi mi si Camamadenis re guli re bis
gare Se ver ak mgofi le bs vegeta ci is peri od Si s.s. kul  tu re bis
sar wyas wyal ze moT xov nile bas. magam per spedi vaSi da saxuli
TeZamis wyal sacavis age bis SemTxvevaSi 23.0 min.m 3 sasar geblo
te vado biT, da faruli iq neba am auzSi ar sebuli sar wya
wylis de fi ci ti, rom lis maq si mumi 14.2 ml n.ris mo culo biT mo -
dis 95%ani uz run vel yofiswleb ze.

md. ivris auz Si ar sebuli wylis de fi citisda far va, dRei-
saTvis mis auz Si mde bare wyal sacavebis sa Suale biT, ro mel Ta
mTli ani sa sar geblo te  vado ba 456.4 min.m® Sead gens, mTli anad
ara, magram TiT gmis Sesade belia: wylis de fi citida ifareba
TiT gmis 96%iT 475.8 min.m 3dan Sencir deba 19.4 min.m®mde. xolo
perspedi vaSi da saxuli da lismTis, wi  Tel goris, ar xaSenis xe -
vis da fa rexis xe vis wyal sacavebis age bis SemTxvevaSi 245.8
min.Bn? maocu lo  bis sasargeb lo te  vado biT, am auz Si sar wyavi
wylisde fi citisprob le mamosniliig neba.
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rac Se exeba md. alaz nis auzs, ag dRe isaTvis ar sebuli

wyal sacavebis sa er To sa sar geblo te  vado ba mxolod 6.6 min.m 3
Seadgens, rac Za li an co taa ag ar sebul sar wyai wylis de i
ci teb Tan Sedare biT, ro mel Ta macsi mumi 729.4 min.m3s to lia.
per spedi vaSi da saxuli lak bes, bir kianis (War talas) da s to
ris wyal  sacavebis age bis SemTxvevaSic ki, wylis ar sebuli de -
fi ci te bis re guli rebisaTvis, md. alaz nis auz Si dag rov deba
sasar geblod ga mosayenebeli mxo lod 323.3 minm 3 maulo ba
wydi, rac mdi nare Si wyli anobisa d a nale gebiT ga te nianebis
75%ani uz run vel yofis wleb  Si sa vegeta cio pe ri odis wyal moT-
xov nile bas mxolod 94%iT uz run vel yofs, xo lo 95%ani uz -
run vel yofiswleb  Si mxo lod 72%iT.
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aRmosavieT sagar Tvelos mdi nare Ta au zebSi sar wyaii wylis
defi ci tis sa KkiT xi saTvis. / g.svaniZe, g.Cikvai Ze/. hmis Sro maTa
krebuli. _ 2001. _t. 106. _gv..; rez.qarT.,ingl.,rus .

morwyvis ganviTarebis perspeqtiul h~ donis dasad genad
aRmosaveT sa qarT velos ZiriTad 30-37. _garT mdinareTa
auzebSi way | 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.Chikaidze/. Transactions of the Institute of
Hydrometeorology. 2001.V.106.p.&Y.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 abtErn 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 cdestiinc
future. Ref8.
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c.basilaSvili, g.comaia
mdinareTa Camonadenis prognozebis ganaxleba

informaciuli gselis 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 yviri la da xaniswydi arian Senakadebi var ci xis
wyal sacavisa, romlis bazaze muBaobs hidro el eqro sadguri .
gar da amsa, amauz Si ar sebuli  ar xebiT , wydi gamdy eneba ag-
reT ve sasof losa mer neo kul tu re bis mosar wyarad, daaxlo eb-
iT 7000 hedar ze. ami gad, dasmul sakiTxs , gar da meaierul i-
sa, di di pragti kuli mniSvnedo ba aqvs.

70an wlebSi am mdinareTa prognoz ebis SemuSavebisaTvis
gamoyenebul igna maS in maT auzebSi mogmedi 10 infor maiuli
meteopungti, Tovlis 5 svlagezis da 5 dekaduri agegmvis
monacemebi da miRebul igna dadebiTi Sefasebis prognozebi
yvela Tvisa da kvartlisaTvis [2], romlebic gamoiyeneboda
oper atiuli prognozebis Sesadgenad.

sadReisod, roca aRar arsebobs is informaciuli gseli,

prognozebis ganaxleba srulyofisaTvis gamovi yeneT am auzis
siaxloveSi mdebare ori mogmedi meteo sadguris: mTasabueTisa
da baxmaros, agreTve sami Tov lis svlagezis: sof Jri md.jo -

joras saTave, sof.Wala md.yvirilas saTave da kur.nabeRlavis
kur. baxmaros 1990 wlamde arsebuli monacemebi.

Camonadenis prognozirebisaTvis gamoiyeneba im cvla di
fagtorebis dakvirvebis masalebi, romlebic mogme deben misi
sazrdoobis wyaroeb ze da gansazRvraven mis odenobas. magram
bevr mogmed faqtorze (aorTqgleba, 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
Camondenis 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 faqgtorebi, yvela saprog nozo
Tvisa da kvartlisaTvis gakeTebuli igna korelaci uri
analizi saprognozo xarj ebsa da wina periodis xar jebs ( Q
n¥wm), atmosferul nalegebs ( P mm), TovISi wylis marags (W

mm), haeris temperaturas (  0°C) Soris.
mdinareTa wylis xarjebis korelaciuri matricis (ix.
cxr.1l) ganxilvisas gairkva, rom am mdinareTa Tvis xarjebs
SedarebiT  susti kavSirebi ( r=0.250.5Q agvT wi na Tvis xarj e-
bTan, garda agvisto seqtembrisa, roca korelaciis koef i -
cienti  r=0.600.77 aRwevs. gans&uT rebiT sustia kavSirebi kva r-
talur xarjebsa da wina periodis xarjebs Soris ( r=0.60 0.77).
rac Seexeba saprognozo xarjebis kavSirebs atmos ferul
nalegebTan, unda aRvniSnoT, rom md.yvirilaze zogierTi
TvisaTvis SeiZleba gamoyenebul ignas m/s mTasabueTis mo-
nacemebi, zogierTi Tvis (ianvari da Tebe rvali) xarjisa T vis ki
ukeTes Sedegs iZleva m/s bax maos mon acemebi. gazafxulisa 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
fagtorebTan erTobliobaSi aucilebelia.

calkeuli mdinaris Camonadenis formirebis fizi kuri
arsis gaTvaliswinebiT, yvela Tvisa da kvar tli saTvis ko -
relaciuri analizis safuZvelze dgeba pir velda wyebiTi
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gafarToebuli saprognozo mo deli,

ganixileba hidrometeorologiuri faqto

rognozo Camonadenis formirebaze. mod

hidrometeorologiuri eleme ntebis
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
mé&odikebSi gadaxrili wertilebis ugul veyofiT. am dros
xdeba prognozebis SefasebaTa krite ri umebis xelovnuri
gaumjobeseba, magram maTi saimedoba mcirdeba.

Cvens mier gamokvleul saprognozo modelebSi gani xileb a
absoluturad  yv ela dakvirvebaTa SemTxvevebi ro gorc
Camoadenze, aseve mogmed 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 i,
arc Teoriulad, radgan izrd eba disper sia da arc pra qti -
kulad, radgan bevri cvladebis SemT xvevaSi prognozebis
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Sesadgenad saWiro igneba didi mo cu lobis informacia, rac
sadReisod ararealuria da am itom, maTi Semdgomi gamoye nebis
mizniT, yvela sava ra udo fagtoridan unda SeirCes saprognozo
predigtore  bisa yvelaze optimaluri naerTi.

amisaTvis garkveuli ma  Tematikuri kriteriumebis [1] ga mo
yenebiT. mravalfagto riani saprogn 0zo 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 o
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: Sk prognozebis saSualo kvadra tuli
cdomilebis Sefardeba saprognozo Camonadenis sa Sualo kva -
dratul gadaxrasTan , P% dasaSvebi cdomi lebis ( d n¥wm) gama
rTleba , r korelaciis koeficien ti fagtiursa da prognozul
mniSvnelobebs Soris, ¢ prognozebis eko nomikuri efeqturoba.

saprognozo modelis kvlevis yvela etapis reali zacia
ganxorcielda erTian gaangariSebaTa sistemiT, avtoris mier
SemuSavebul saTanado kompiuteruli programebis saSualebi T.

sxvadasxva saxis saprog nozo maelis gamokvle vis Sedega

Ti Toeuli Tvisa da kvartli saTvis miRebulia  ramdeni me saxis
saprog nozo ganto le ba, ro mel Ta gaangari SebaSi sxvadasxva
fagto re bi mmawile oben magali Tad mdxanis wyal ze daba baR-

dad Tan mere kvar tlis Canmadenis saprog nozod miRebulia
Serdegi saxis for mde bi:

# gantoleba Sk r

1 Qiy =0.01 Wy +16.9 0.73 0.69

2 Quyi =0.02 Wipg01300+ 16 0.75 0.68

3 Quvi=0.02 Wis013001 . 6 + H7.7 068 076 (1)
4 Quvi =0.01 Wipp01300 1 - +d4Qy+13.7 0.63 0.80

5 Qyv =001 Py 2. Z+0@5Q,+11.9 0.63 0.82

6 Quyi =0.01 Wy 1. §+@3Qy,+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, masSin 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 obieqgtis saimedo  momsaxurebisaTvis  aucilebelia
agreTve albaTuri prognozebic, romlebic [6] Tanaxmad
gamoiangar iSeba martivi gamosaxulebiT:

Qpoe= Q +dpy , @
sadac Qpy gar kveuli  (P%) uzrun vel yofis xarijia , Q £ mdina
ris xarjis prog nozia gamoTvli i saprog hozo ganto lebiT,
dy, prognozis garkveuli ( P%) uzrunvel yofis cdo mileba,
romlis Ses axeb monacemebi mocemulia cxr. 4si, e
Cveulebrivi saxis prognozis garda SeiZleba ga angariSe buli
ignes prognozebi 5%dan 95%mde uzrun velyofiT.

dReisaTvis hidrop rognozebis ekonomikuri efeqturo bis
Sefaseba fuladi erTeulebiT  SeuZlebelia saTanado
masalebi s ugonlobis 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
(n) procentuli SefardebiT, saprognozo damo kidebu lebaSi
ganxilul SemTxvevaTa saerTo raode nobasTan (n)

¢ n,/n)100% . ()

cxril 2 -Si  yvela saprognozo damokidebule bisaTvis
mocemulia (3) gamosaxulebis mixedviT gamoTvlili ekono -
mikuri efeqturoba, romelTa mniSvneloba icvleba 60 75%is
farglebsSi.

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

Seadaro adre da axlad mi

Rebuli prognozebi imis gamo, rom

uli

yenebulia

winad ganxilul teritoriaze mogmedebda 10 informaci

gamo

saprognozod

ki

axla
teritoriis gareT mdebare ori meteosadguris monacemi

meteosadguri,

tesoba

reSea, radgan

miuxedavad amisa, axlad miRebuli prognozebis upira

pragtiku

li gamoyenebis TvalsazrisiT eWvs ga

axlad

rda amisa,

isini realur informacias eyrdnobian. ga

miRebuli saprognozo gamosaxulebebi Sedgenilia 20 wilis
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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 ces progno zebi
rogorc Cveulebrivi, ise albaTuri fo r miT 5, 10, 25, 75, 90 da
95% uzrunvelyofiT, rac maTi pra gtikaSi ufro farTo

masStabis gamoyenebis SesaZleb lobas iZleva.
prognozis drouloba l1ldan 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 gselis Semcirebis pirobebSi pro -
gnozebis srulyofam uzrunvel yo mdinareTa Camo nadenis sa -
imedo Sedegebis miReba. Amitom, daskvnis saxiT SeiZleba iT gvas,
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 mogmed faqtorebs Soris, rac zrdis pro gnozebis

saimedobas.
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SromaTa kre buli. _ 2001. _ t. 106. _gv.38 -47 _garT.rrez.qarT.,
ingl., rus.

sadReisod mkveTrad Semcirda info rmaciuli hid rometeo -
rologi uri gse li. amasTan dakavSirebiT au ci | ebelia ad re
SemuSavebii mdinareTa Camonade nis prognozis ganaxleba.

70ian wlebSi md.yvirilasa da md. xaniswylis Ca monalenis
prog nozebi efuzZzneboda 10 meteopungtis in forma cias.
sadReisod prigno  zi rebis mizniT gamoyene bul igna 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 undeonditions of reduced
information/ Ts.Basilashvili, G.Tsomaia /. Transactions of the Institute of
Hydrometeorology. 2001.V.106.p.387.Georg.:Summ.Georg., Eng., Russ.

At present the hydrological information network has been sharply reduced.
Thatis 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 stathin
present for the ppose 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 reliabilkig.1,Tab.2,Ref.6.
urs 556. 16
[ B dzts o dzj dzad j ftescdztsL 59 fMss¢ O toj € )
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v §551.482.215:551.500
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dzj dzedj Odzr BjHB d Hte. 10 Wisdzj tslsd3j dgg jladetsc
6] GdtsdzOdz dzsets C dzd BOO Bisy jls d By de3ts didd s H
B4 Misdz § WdLdEtse et OW dud MAds) i dzseigeff ¢ 1
ydtetedw ydodedzr = ftesyj Mimptse, sMmtse § dedetsmis d
sjtetedststedd d Htkzedj Y OCIkttr wodddi:'
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s jtej, Ists dn dLd3d dzj dedw dBBsekzls ©BE0OL Ols
sBEsls. 1tiltskez ftjHMsOodvjls L doydlsjd
sMise j dedetsfls j 2 L 3 dzgj dedv t6j e dsdzOdz! datsg 5
Bdeso Odedj MsCO tj¢ o kL dd.

] EOMlsswh j2 tOBBIs] o' fftsdzdzj dz' figfsfipdzj H
pjCotsets dLdjdejdedy (dzj?2 IsjBfjtcOskzie
GssBBiWtsISO o Hotziys tstg/di dry dB8 G pjsHdzO ~dz’y As,z L
ftstslse j Isfylse j dzdats, o LbdzOn fodzisH Odzd W
fslsjtfdj dedw (to. meOBd, | hmssydzOw JtelzL dw)

rdzv sydde€d dLdsidej dedv Misfyls Oo dzv sshe otz o o
WOSCIdud mMEdy twWHT 6 dH et HsjdEidt dd® g pJs g
fsmMsOn, ©OMfdsy jdzdz » dzO Isjtetedlststedw n [
fdS Istso OBzt Hj dzd 2 MtsflsOo d dgy 2 fiAsteY H Y B dZ
SYJ dzC O dL dgj dzgj dedv BIStetsC dzd BOISO o1 ff tsdzdzj
W HSe zOB gzisy St D dztd 2 ¢ dzOfj Zdzd, ¢ yOdzO,
Ztesd§0o BOMMj2ded to. a2f MO d fEdllsse 1 tsd
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19061995, 19361991 d 19541991 ¢¢é. [yjd
B jcOlkzcdetsets fsdzv s oMmjds § HiEdasa O
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Puc. 1. CpeaHemecsuHble aHOMAJIMH TeMIICpaTyphl BO3dyXa (a), TeMIepaTyphl
MOBEPXHOCTH MO4YBBl (), ynpyroctu BOAAHOrO mapa (B) M OTHOCHTENBHOM
BiaxHocTH (r) B Oacceiinax p. Cynca (1) u p. Xpamu (2).
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Slsdzd yides Ed3jdzt " jded] EftekzetsMmisd o tsHWdatse:
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2. nbegaliSvili , kTavarTqilaZze , nnebierize , matiSvili ,
I yuraSvili . sagarTvelos teritoriaze atmos feros mi-
wispira fenaSi sinotivis velis  kvlevis  zogierTi Sedegi .
sag.mecnakad. hidrometeorologiis inst . Sromebi, t. 101,

Thilisi, 1998, gv. 150160 .

3. 10ctese 1.0. ¢dOIJsdujMStj ftjHmsO0s d
seskscdui MSdR fdj?2 §she)Hmnss tes
fils@odzws h dR. wvte. AR}, orf§. 74, 19509,

4. [BEote ¢.f. [ MmMsOkdMisdujMSdr cElssdt
SR WekdSyd?2. REgSWEL. puls) 3, M1B60.

uak 551.482.215:551.500
saqarTvelos zogirT mdinareTa wyalSemkrebze mikroklimatis

da Camonadenis saukuneobrivi cvlilebebis Sefaseba/n.nbe
galiSvili , k. TavarTqgilaze , n.abegaliSvili /hmis SromaTa
krebuli ._2001. t .106._gv.4857. _rus .;rez . qarT ., ingl ., rus .

ori  tipiuri wyalSemkrebisaTvis , romlebic ganlagebuli

ari an acivebis (md sufsa , dasavleT sagarTvelo ) da daTbobis
(md xrami, aRmosavleT saqarTvelo ) regionebSi , Sesrulebulia

haeis da  niadagis temperaturebis ,  wylis orTqlis
dreka dobis da far dobiTi tenianobis , nalegebisa da
Camonadenis saukuneobrivi  cvli lebebis raodenobrivi Sefaseba.
meteoparametrebis da Camaoadenis cvlile baTa sidideebi
gansazRvrulia wrfivi trendebis agebiT , ro mlebic
warmoadgenen 19061995ww periodis empirul i rigebis saSua-
loTvi uri maxasiaTebelTa mravalwliuri ryevadobis
aprogsimacias . aRmdCenilia , rom md sufsas auzSi haeris da
niadagis temperaturebis daweva  mimdinareobs mudmivi
atmoaferos ten Semvelobisa da nale qTa Semcirebis fonze
da masTan ar sdevs Canonadenis sididis cvlleba . mdxramis
auzSi haeris da niadagis temperaturis mateba aRiniSneba
atmosferos tenSemcvelobis , nalegebisa da Camaoadenis
ucvleli sidideebisaTvis . il .4¢xr L1lit das.4.

UDC 551.482.215:551.500
Assessment of secular vara@t 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.487.
Russ.:Summ.Georg., Eng., Russ.

Quantitative assessment isrfpemed of secular variations of air and soil tem

peratures, water vapor density and relative humidity, precipitation and river runoff
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for two typical watersheds, located in the regions of cooling (R.Supsa, Western
Georgia) and warming (R.Khrami, Easteredggia). Values of variation of mete
orological elements and runoff are defined by linear trends approximating
mul tiyear fluctuation of empyrical S ¢
19061995. It has been revealed that in the basin of R.Supsa tier skxcrease of

air and soil temperature is going on the background of permanent moisture content
of the amosphere and some reduction of precipitation, and is not accompanied by
the change in river runoff. In the basin of R.Khrami the increase of dirsaih
termperature is detected at the constant values of atmospheric moisture content,
preciptation and runoff.Fig.4,Tab.1,Ref.4.

Ur§551.482.215:551.500

J Uiz 0 ojStsora dLd3j dgj dzd?2 BISCtess dzd B3OSO
tej ¢ JiLdicoOoddhagddd@oOtelst ddzOHL j s. ¢. , )
/ . 4B. UtckHB R d]lsHAdsO tscaddfhd] 20p1.7 Is). td D 6 .
m4857.it emmM¢. ; twjL. kL., d¢dc. , { EMMC.

17 f sdzdzj dzO Qdeq’u;fr]lsajdzdzOW syj dz¢ O 9]
o BLHERO d fByer , EfGc d islsdizs fp¢le ¥ desdzts?
sMOHSCtse d MstsCO HEY HeokAr bdfdyde = 9ot
tej cdsdzOn HshtsdzsHOdY (t. sk Mo, 1 Off OH dz
l sfls sy dzOW JtekzLr dw) . 1 J dzd ud dzr dL a3 dzj dzd
stftej Hj dzj dz' f smistzs g dzd jsdg j dzeztfelzj s 2 OF R s €
Bdztsetsdzj sdzd j Ctsdzj B Odedw Mt Hdzj B Mw ydz' 7 R
LO fjttdsH 19061995 c¢c¢. [BdOtekyjdets, yls
A 4 dad § sj &k jtcOlskzte otsLHERO d ftyor ff tot
9 zOG s Mdzef W totd@sidp tc " d dzj Cslststesets kdgj dz b |
MsftetseotsyHOjIshw dL 3 dzj dzd § d3 o § dzd yd d&’ f
zoj dduj ddi IjdBfjteOlslzte yOgusHrn Of todf  tdag Wa
9 j dzd yd dzOr o &ZOGtsftsH jtey Odzed™w Ol Bsm¥ jtor , s
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hidrometeorologiis institutis Sromebi, tomi # 106, 2001
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL .#106, 2001
bt pOOY | bOdhaeddOs | YO bd | + | 6dleY@O 106,

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 Kklimatis cvlilebebze.
Tovlis xazi warmoadgens dedamiwis bunebrivi zoneb is
sazRvars vertikalur da horizontalur ganfenilobaSi. agedan
gamomdinare, am sakiTxis gamokvlevas aqvs Teoriuli da
praqgtikuli mniSvneloba.

sagarTvelos Tanamedrove gamyinvarebisa da myinvare bis
reJimis xasiaTis gansazRvraSi didi mniSvneloba aqvs T ovlisa
da firnis xazebis simaRIliT mdebareobas. litera turaSi
Tovlisa da firnis xazebis gansazRvraSi gansxvave buli

Sexedulebebi arsebobs ( wJ.s Odzj fpded68, [ J .U tots dzlf72,
1oz E2d3MS dIB3, | su zh d dzfn €982 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 gedisa 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 TiTgmis ar
gansxvavdeba sxva meTodiT miRebuli monaceme  bisagan; 2.firnis
xazis depresiis gamoTvlisas Cven veyrdnobodiT myinvaris
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nier warmogmnil

formebs, stadialur da mikrostadialur

morenebs, am SemTxvevaSi aRniSnuli meTodi ufro xelsayrelia.

sagarTveloSi

mdinareebisa

da maTi Senakadebis

auzebisaTvis firnis xazis mdebareoba adre gamoTVvlili iyo
a.reinhardis (1916,1917) mier erTve
mixedviT. ukanasknel wlebSi ki Cvens mier sxvadasxva periodis
topografiuli rukebis gamoyenebiT gamoTVvlilia firnis xazis

mdebareoba 19461950 da 19601965 wlebisaTvis,

rsiani topografiuli rukebis

xolo bolo

periodisaTvis gansazRvrulia 19871989 wlebis aerokosmo

masalebis safuZvelze

(ix.cxr.1).

suri

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 sagarTvelos mdinareTa

auzebSi mdebareobs.

firnis xazis simaRIliTi mdebareoba calkeul mdi

auzebis SigniT ara
zogierT mdinareTa

erTgvarovania.
auzsSi

centraluri kavkasionis

(dolra, mulxura, enguris sa

Taveebi) firnis xazi ufro maRla mdebareobs, vidre mis aR

mosavleT ganlagebul mdinareTa auzebSi

Cveni azriT amis

mizezia am

(md.rionis auzi).
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

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 gedebi).

cnobilia, rom myinvaris warmogmnaSi Sxv a faqtorebTan
erTad didi mniSvneloba aqvs ferdobebis eqspozicias.
saqarTvelos iseT gedebze, sadac myinvarebi warmodgenilia
CrdiloeT da samxreT ferdobebze firnis xazi samxreT
ferdobze yovelTvis maRla mdebareobs, vidre CrdiloeT
ferdobze. ase magaliTad, svan eTis gedis CrdiloeT fe dobze
firnis xazi mdebareobs 3260 metr simaRleze, xolo samxreTze
3380 m simaRleze. xorxis gedis samxreT ferdobze igi 3650
metr simaRlezea, xolo CrdiloeTze ki 3580 metrze.

kodorisa da samegrelos gedebze firnis xazi dabla
mdebaieobs 30503100 metris simaRleze, rac ganpirobebulia
zamTarSi myari atmosferuli nalegebis 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 sagarTveloSi adgili hgonda
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
| r.gobejisvi firnis
a.reinhardi i xazis de -
presia (m)
auzis dasax - 2 _
cleba 25|25 |85 /88, /83| 88
[o0] o) S o (o] ) (o)} - 0 O [e) o)}
— ~ o X — ~ — E — —
2| <2 2 ©
CxalTa 2890 | 2990 | 3030 3090 200 60
KkIiCi 2860 | 3040 | 3100 31@ 240 30
Ggvandra 2770 | 2950 | 3090 3090 320 50
sakeni 3090 | 3090 | 3130 | 3180 90 30
Sas'gﬁgio”s 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
enguns sa - 3200 | 3410 | 3480 | 3480 | 270 30
Taveebi
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 - 3090 | 3220 | 3390 | 3290 200 30
dobi
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 * OaYoHWoeraYoEosYadqdd¥dads ¢ YI971),
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 agvs miRebuli e.korZaxias (1961) da S.inaSvils (1975)
md.enguis 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. maTan 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 simaRIiTi mdebareoba (ix.nax.1).

agve 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 Thilisis Tavze 4500 m. ( OKOIEdE3eqa¥Yy
1964). centraluri kavkasionisaTvis nulovani izoTe rmis
simaRle ganvsazRvreT am monacemebis mixedviT, rac 4360 metrs
utoldeba.

L byenmgs-

&
c 7
g

H=16883-593.22) + 83000 - 0.0549527 ; #f =0.968

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 olgis a n zonis gveda sazRvari (saxeldobr, "mudmivi
Tovlis" zona, rekristalizaciuri)".

kavkasionis myinvarebisaTvis yinulwarmomgmnis zonebis
sakiTxi literaturaSi sustad aris ganxiluli. meore
saerTaSoriso geofizikuri periodis dros mwverval ialbusze

Catarda kom pleqgsuri gamokvlvebi, romlis Sedegad

gansazRvruli iyo yinulwarmogmnis zonebi.
reJelaciurrekristalizaciuri firnis gveda  sazRvari

mdebareobda saSualod 4200 metris simaRleze ( Lagqdqbqgb¥Yq

Ba G ¢ q 068K

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 ( Ovdj qeo@q QRY g1989)a ¥

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 geds subga -
neduri mimarZTuleba aqvs, igi gadaWimulia Crdilo dasav -
leTidan samxreT aRmosavleTisaken da saqgarTvelos f arg -
lebSi mdebareobs Crdilo ganedis 4144 0 Soris, maSin Tov lis
xazis simaRle dasavleT, centralur da aRmosavleT
kavkasionze sxvadasxva simaRleze gveqgneba. 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 igneba, 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 GT ecema.
gamomdinare agedan da aerologiur monacemebze dayrdnobiT

(Thilisi, 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 simaRIiTi mdebareoba CrdiloeT
naxevarsferosaTvis g.Thilis is ganedze mocemuli aqvs

T.daviTaias da k.TavarTgilazes (1981). maTi monacemebiT
ivlisagvistoSi  nulovani izoTermis simaRle icvleba
gvefenili zedapiris geografiuli pirobebiT da meryeobs
41504300 metris farglebSi.

Catarebuli gamokvlevebis safuzZvelze 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 sagarTvelos
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
4400490 metrze. Tovlisa da firnis xazebis mdebareoba
dasavleTidan aRmosavleTisaken maRla iwevs, rac sxva faq -
torebTan erTad kavkasionis subganeduri mimarTulebiT aris
gamowveuli.
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saqarTveloSi Tovlisa da firnis xazebis mdebareoba da
dinamika. /r .go bejiSvili , hcercvaZe /hmis SromaTa kre buli
2001. _t.106._gv.53-66. _garT .; rez . garT .jngl .rus .

sagarTveloSi firnisa da Tovlis xazis dina mikis Tanamed

rove mdgomareoba  dadgenilia sxvadasxva  periodis to -
pografiuli ruke bis, aerokosmosuri gadaRebebis da ew
roaziuri kontinen tis  aer ologiuri mona&emebis saSuale biT

da

literaturuli wyaroe bis, agre Tve 1969 wels Cdarebuli

dakvirve bebis masalebis gamoyenebiT. dasavleT kavkasionze
firnis xazi mdebareobs 3090 mze xolo aRmaavleT  kavkasi-
onze ki 3500 mze ukanasknel 100 wediwadSi firnis xazis si-
maRlem aiwia saSualod 200 miT (2 mweli wadSi).

Tovlis xazi (0°C izoTermiT , ivli siagvis to ) dasavleT kaw-

kasi onze gadis 4100t 4200 mze centralur kavkasionze 4200 t
4400 da aRmosavleT kavkasionze 4400+t 4500 mze

Tovlisa da firnis xazebis mdebaeoba  dasavleTidan

aRmosaveTisaken  maRla iwevs, rac sxva faqtorebTan er Tad
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kavkasionis sub ganeduri mimarTulebiT aris gamowvelli
il .lexr 2Jit  das.14.

UDC 551

Current state and dynamics of firn and snow lines in GeofBi&obejishvili,
N.Tsertvadze/. Transactions of the |Institute of Hydeteorology.
2001.V.106.p.58%6Georg.:Summ.Geag., 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 inal@6@terary
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 lif€ (Botherm 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. Fid.,Tab.2 Ref 14.
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hidrometeorologiis institutis Sromebi, tomi # 106, 2001
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL .#106, 2001
bt pOOY | bOdhaeddOs | YO bd | + | 6dleY@O 106,

v.CO maa, T.cincaZe

mdinareri oniswylismaq simdu rixar je birki nigzis ga-

dakveTis uban ze sad gurri on Tan

Thi li si dan da savle Tis mi marTule bis rki nigzis tra sa war -
madgens saxel mwio stra te giuli mniS vndo 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 vndo ba aqvs rki nigzis gam ta reb -
lo bas. rac dRe isaTvis Sez Rudulia, tra  sis md. ri onis ga dak-
veTis uban ze, s adac amJamad er T lian dagiani xi di mog melebs.
tvir Tbrun vis siC qais ga di debis miz niT am monakveTze
gaTvaliswinebulia axa lixi disaSe neba Zvdi xi  dis ze moT 15
m madil ze.

wyal movar dnebis Ta vi sebure bani

rki nigzis axali xidis pro egis teqnikure konomikuri dasa-
buTebisaTvis saWiroa ganaxle buli  hidro lo giuri maale bis,
pir vel rig Si, wylis magi méu ri xar je bis reJimis cod na ma
Ti 100 da 300 wdi wadSi er Txel ganmer adobis ra od enobri vi
maasi aTeble bis CalvliT . ampaa metre bis dasadgenad gamoyene
buli  igna dakvir vebis maala 1911wli dan 1992 wlamde xi dis
zemoT mdéare hidro lo giur kveTebze sof . al panaSi, sof . na
moxvanSi, ri onhesis kaSxalis zemoT, gumaThesSi da quTais Si.
dakvir vebis Sedegebidan Cans rom wylis magi méu ri xar je bis
gavias hidro lo giuri kveTebze sxvadasxva dros aqvs adgili
erTdro ul ad gavi li wylis magiméu ri xarje bis Senixveva
Ta ric xvi hidro lo giur saguSago al panas mimarT Seadgens am
gaviis wylis magiméu ri xar je bis SerixvevaTa ric xvis 68%s
(cxr 1) namoxvanTan, 536s ri onhesis kaSxlis zemoT, 42s t gu-
maThesTan da 38%s g. quTais Tan, xolo namoxvanis mimarT 50%s
gumathesTan. aSkarad Cans rom wyal Serkre bi auzis far To bis
zrdas Tan er Tad Sesat yvisi wylis magim&u ri  xar je bis gaw
lis raod enoba mcir deba, rac metyveebs hidro lo giur kve
Tebs Soris dam&e biT fato re bis gave naze. SeiZle ba adgili
hgonda uf ro Zli er wvimebsgveda mmakveTze, vid re zemoT da
sxva. anasTan, méad sainte re soa Sesat yvisi wylis magi méu ri
xar je bis ur Ti erT  damdidebule bis Sedegi. isini warmodge-
nilia naxl gumathessa da al panas (mr,l), namoxvansa da al panas
(mr.2), gumaThessa da namoxvans (mr.3) Soris .
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gra fi kebze gata re bulia 45 Yani dax ri lo bis gamyofi xa zi. mis

mimarT gu maThesi sa da na moxvanis kve Tebze gav li

li wylis maq -

siméu rixar je bi gamyofixa zisze moT dalag dnen da aRe mae -
bian al panis kveT Tan gavli li wylis maq si mdur xar  jebs. mag -
ram 1972 wlis gu maThesis kve Tis wylis xar jiigi  vea, ro gorc

al panis kve TTan. masTan, es xar je biuf rome tad ax los da

dnen gamyof xaz Tan, vid re na moxvanial

lag -

panis kve Tebis wylis

magi mé&u ri xar je bi. es aix sneba gumalhesis wyal sacavis ze -
mognelebiT. ker Zod, wyal sacavSi ad gili aqvs mo vardni li
wylis aku muda ci as. amitom, gu maThesis kve Tis wylis maq

lu

ri xar je bi na moxvanis kve Tis wylis magq simd&u r xar
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nalegebi arian da misi Sesaba misi wertilebi mru dis gve moT
dalag dnen. sul 5 Sem Txveva (1956, 79, 83, 8 da 91 wle bi) aR moG
nda uf ro ma Rali wylis xarjebiT, rodesac wertilze gamyofi

mrudis zemoT arian ganlagebuli. am SemTxvevebSi xarjebis

mrudebis efeqtigaz |i ere bulia wyal sacavis dac lisga modi -
diwyal movar dnis Se degad.
cxrili 1 Sesatyvis i wylis magsimaluri xarjebis SemTxvevaTa
ricxvi saerTo SemTxvevebidan (%)
— — o
e B |, B
) ) b n v = —
maxasiaTeblebi 8 |2%6| & @
=3 S c) E| E ‘5
© < S8 o| = =
c = X N (o) =

wyalSemkrebi auzis

farTobi. km 2 2230 | 3450 | 3510 3510 3540

Fo/Fo, Fof Fr, FoFr P/ Fo, Fol P 1.0 1.55 1.57 1.57 1.59
Fo/F, F/F, F/F, F/F,, 1.0 1.02 1.02 1.03
F/F, RIF, F/F, 1.0 1.0 1.01
wylis mag.xarjebis 100 68 53 42 31
0e/errouh gavladoba, 100 58
0
G 0.24 | 0.28 0.44 0.40
1962 1992 Q,#wm 483 | 720 734 750
Q)’rﬁlwm 101 148 140 142

zemoT Tgmuli dan ga mordi nare obs, rom sa angari So kveT Siad -
gili agvs sa xeSecvlil wyal movar dnebs, risTvisac, Ca tar da
mis ax los mde bare kve TebSi wylis maq sim&u ri xar je bis mo na
cemdbis sta tis ti kuri gaangariSe ba. gaTvlebi Ses rulda er Ti
saer To pe ri odis (19621992 w.) Sesabamisi, rom lis gan malo baSi
muSaobda sa mive saguSago: sof. al pana, sof. na moxvani da gu -
maThesi. gaangariSebebis mo naceméis mo yvanilia cxr.2Si. aq ve
warmodgenilia dak  vir vebis 1962, 1974 da 1988 wle bande wylis
magi méu ri xar je bis sta tis ti kuri parametrebi. Se  dare bidan
Cans, rom yvela Sem TxvevaSi ad gili aqvs gan sxvavebebs. macgi -

méu ri Ca mmadenis for mire baSi d id rols au zis is na  wili
Tam&obs, ro méic mde bare obs 14001500 metrze dab la. mag ram,
ganvlil pe ri od Si ad gili hgon da katas tro ful wyal movar -

dnebs, ro mel Ta macgsi méu ri xar je bi bev rad aRe mae bian bo lo
peai odiswylis maq si méurxar  jebs.
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cxrili 2

md.rionis alpana quTaisis monakveTze wylis
magsimaluri xarjebis statistikuri parametrebi

saangariSo kveTebi

rionhesi

MaxasiaTebeli sof. sof. 1 asxiis guma | g.quTa
alpana namoxvani zemoT Thesi isi
wyalSemkrebi auzis 2230 3450 3510 3510 | 3540
farTobi, kn?
auzis saSualo 1810 1720 1190 1190 | 1660
simaRle, m
1962 wlamde [6]
wylis magsimaluri
xarji,  n¥wm
faqtiuri 1470 1140 1440
saSualo 569 678 662
G 0.26 0.28 0.35
G 1.20 1.20 110
1.0% 1220 1270 1380
2.0% 1110 1170 1260
5.0% 965 1040 1100
1974 wlamde [7]
saSualo 568 678 662
1.0% 1570 1760 1790 1806
2.0% 1361 1525 1551 1565
5.0% 1047 1173 1193 1204
1988 wlamde [2]
saSualo 630 725 707
G 0.43 0.25 0.36
G 4.20 4.00 3.00
1.0% 1808 1506 1736
2.0% 1506 1300 1504
5.0% 1134 1067 1207
1962 1992 ww
fagtiuri 757 1400 1500{ 1800
saSualo 483 720 734
G 0.24 0.28 0.44
G 0.31 1.66 1.04
1.0% 779 1413 1722
2.0% 739 1284 1561
5.0% 682 1117 1341
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katas tro fu li wyal movar dnebimd.ri onze

katas tro ful wyal movar dnebs md. ri onze araer Txel hqo nia
adgili. maT So risuzZ li eresiiyo 735 wlis wyal movar dna, ro -
mel mac Sel wira mdi nare ebis cxe niswyli 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 g. qu Tais Si wylis do -
nem galaaWarba 5 metriT wyal movar dnis daw yebamle do nes da
wylis siC  garem miaRwia sidides 4 m/wm. yo vel gvarmo lo dinsga -
daawarba 1895 wlis 3031 og tombris wyal movar dnam, romlis
msgasiac 735 wlis Sem deg ad gili ar hqo  nia. uf ro ZIli  erad
Tvli an 1922 wlis 25 og tom bris wyal movar dnas, ro mel mac di di
zarali mi ayena kol xeTis dab lo bis mo saxle obas da wale ka
sof. ro ba (abaSa). misi naS Ti Se morCa sof. al panasTan wylis
magi mé&u ri xar jis sa xiT, ro mel mac miaRwia 1470 mf/wm (0.66
ntwm k#). bo lowleb  Sigax Sir dakatas tro fu liwyal  movar dne-
bi: 1982 wlis 12 ap rils, 1983 wlis 1920 iv liss (wylis maq si ma
lur  ma xarjma g. qu Tais Si mi aRwia 1800 n¥/wm), 1983 wlis 2930 de -
kenbers, 1987 wlis 31 ian  vars (wylis mag simdur ma xarjma gu -
maThesis kveT Si mi aRwia 1500 n¥/wm, s&o C&i Zis kveT Si 4800 m3wm
hid ro mée oro lo gi uri sam saxuris mo nacem&iT, 5000 m3wm akale-
mikos c.mir cxu la vas monace m&iT [1], 6000 m 3wm akalemikos g.sva -
ni Zis mo nacem®iT [8], 5495 m 3wm v.comaas monace m&iT [9]). ar
aris gamoricxuli, rom maT formirebaSi garkveuli wvlili
miuZRvis anTropogenur fagtorebs. 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 magsimaluri
xarji warmoadgens gamoTVlil mTavar parametrs.
reduqciis formulebis g amoyenebis Sedegebi

gamoyenebuli igna mdinaris wyalSemkrebi auzis farTobis
reduqciis formula [5]:

o 3
Q=0 X828 F - ()
XX, ¢ F +
:% ' (2)
Qa F,
3=3, da 373 . ®)
mdi Cas miT for muda (1)Simi vi RebT
Qm = 202 (FF)sF, @
Fa
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sadac Q,da Q.. ariswylis mag simdu rixar je bi, Se sabami-

sad sa angari So kveT ze da mdi nareanalog ze (m3¥wm); Fda F,
aris wyal Serkre bi au zis far To bi Se sabamisad sa angari SO |et-
ze daanalog mdi nare ze. N, arisre dugciisko efi ci entiro me

licTa naxmad] b Y [j], ud ris 0.15.
andog mdi nared aRe buliig na TviT md.ri  oni sof. al panas-

Tan, rom lis F,=2230 kM da wylis maq siméu rma xar jma
Q.2=1470 Miwm gaara 1922 wlis 25 oq  tombers. for mua (4)Si
parametris ricxviTi mniSvnelobebis CasmiT mi vi RebT
1470322308, _
= 2208 33450 = 2177 n¥wm,
2230¢ 3450+
e.i. 1922 wlis 25 og tombers gav li i wyal movar dnis wylis
magi méu rixar jig.qu Tais Tanyo fi la2177 m 3wm.
Tu visargeblebT sof. al panasTan 1%iani uz run vel yofis
wylis maqg si méuri xarjiT 1570 m 3wm (aRéuls mo nogra fi idan

[2]), mivi RebT

1570522308""° = 2246 m¥lwm
= 1570422308 5 3450
On = 2230354502

ar sebobs wylis xar jis re duqciis for mda, ro méc em ya
reba marto erT pa rametrs mra val wli ur sa Suao wli ur
wylis xarjsnor mas Qg); 9. qu Tai si saTvis igi Se adgens 135 niwm
[2]. gamasaTvlel for muas, ar Calls for mua Ta sis te midan
[2] im SemTxvevisaTvis, ro ca wyal Serkre bi au zis sa Sualo si -
maR e M<2000 m da Canmadenis nor maQy> 50 m3wm, aqvs Sembe gi
saxe
Qua =K Q=27,38°%2°q, (5)
sadac K Qu=27.38%?%° e neperisric  xvia. for muis Ta naxmad
Quq =27,38%°21%135 = 2801n3wm
ageadan, imave piro bebisaTvis, 1%ia ni uz run vel yofis wylis
masi m&u ri xar jis mi saRebad ga md yeneba gadanyvani ko €fi ci -
enti  K,=0.7 [2], m&in Se sabamisi wylis maq si méu rixar jiig neba
Qi = 0.7Qq= 0.77 2801 = 1961n¥wm .
for mda (B)is sis wore Se mownéuliiq nasof.al panas kveTi -
saTvis Qp =101 rAfwm. m@in
Qua=27.3 8°2197101 = 2261 nFwm.
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xolo Qo = 0.7 . 2261=1583 fiwm daeriTxva sta tis ti kuri me To -
diT mi Rebul Se degs 1570 m¥wm, m&a So ris cdo mile ba Seadgens
0.83%, rac amtki cebs ga moTvli li Se degebis sis woresmd.ri oni
g. quTai sis kve Ti saTvis.

wylis mag siméu rixar je bisuz run vel yofisga nawile bis
Teori ulidafaq ti urimru debi
19621992 wlebis pe ri odis wylis mag simdu ri xar je bisaT-

vis age buli ig na md&i uz run vel yofis ga nawile bis mru debi
md.rioni_qg.quTaisis kveTisaTvis (nax. 2. a). Te ori ulimru diam
SerfixvevaSi ga dis for mda (5)iT ga moTvlil udi des da 1%i ani
uz run vel yofis wylis maq siméur xar  jeb ze. mru di dan Cans,
rom faq ti uri wer ti le bi 340%ian uz run vel yofis far gleb Si
dalag dnen maRa, vid re Te ori ulimru dis wer ti le bi. es aix -
sneba wylis maq simé&u rixar je bisgazli erebiT wyal sacavigu -
maThesis dac lis ga mo. srul dac  las ad gili aqvs, ro ca mo sa-
lod ndiadi diwyal movar dnebi,Nro mel Ta wylis maq simdu ri
xar je bi aRe mée ba 1500 n/wm. sruli dac lis Sem deg wyal saca-
vis ka la poti ga daigceva Cvaileb riv mdi nare ul ka la potad da
gaata rebs wyal movar dnis wylis xar jebs. aR niSnul mo sazre bas
adastu rebs ag ve moyvani li wylis maq siméu rixar je bisuz run -
vel yofis ga nawile bis Te ori uli da faq ti uri mru debi ( nax.2.
b) md. ri oni sof. na moxvanis kve Ti saTvis. aS karad Cans, rom
wylis magq siméu ri xar je bis Te ori uli da faq ti uri mru debi
yvela di  apazon Si erTmaneTs da enixvnen, maT Soris for mua
(5)IT mi Rebuli mniSvnelobebic. ase Ti Sedegis ga mo md. ri oniq.
guTai sis kve Ti saTvis wylis maq simé&u rixar je bisga moaTvle -
lad mi Rebuli ig na para metre bi Q=734 nlwm,C,= 0.44 da C=2.50
(ri gis sta tis ti kuri da muSavebis Se degad mi Rebuli C=1.04is
nacvl ad).

moyvani li sta  tis ti kuri pa ra metre bis sa fuZ vel ze ga moTvli -
li ig na 0.15.0%iai uz run vel yofis far  gleb Si wylis maq sima

lu rixar jebi. gamoTvlis Sedegebi moyvanilia gve moT:
P% 0,1 0,33 0,5 1,0 2,0 3,0 5,0
A 6,50 3,50 4,66 3,82 3,05 2,62 2,00
(AG +1) 3,86 3,42 3,05 2,68 2,34 2,15 1,88
Q&G +1) 2833 2510 2239 1968 1719 1580 1380
Qp27.3> 002U 2801 1961

ami gad, rki nigzis axal xidis dapro ege bis ubanze 1000
(0,1%), 300 (0,33%), 100 (1,0%ya 50 (2,0%) wdi wadSi er Txel gan
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mera do bis wylis magiméu ri xar je bi Seadgenen Sesabamisad
28332510,1968da 1719n¥wm misi sta tis ti kuri paa metre bia:
Qu= 134n¥wm Q,=734n¥wm C,=0.44,Cs=2.50

R, 2%en

| 1{" I i’

by — A () — ‘

Y / =

o 5 3 e R
seasdd3RERERRE
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¢Cdy omgjSilsr (fsH tjHOSYdj?2 1.41. w90dz
5. [ftejH]dzi ded ttOMmud sdz" - CdHtesdzce d yd M
2.01.1483. RLH. | BME slsBgdtsd ks dufgls o @ .5f H,j WA
6. t i Mkt fso jtorndetslsder = otsH dwwuut (ftSH
9,9"f.1, JJHtesBI IS sdLHOIs, ., 19609.
7. t i Mktimr fso jtcrndesisdegr = otH wuuf (fBH
9,9"f.1. J)dqHtesBI IS dJLHOIs, [ . ,1974.

8. 49 0OdegdHL | | . ] . | BSHA tc®afpzpd Odsd. [BaXcH B
1 O€ 1RSI R (2025 BOwW 1982 @¢.).uveddzdMmd,
9. AsBOW l.z.,490ddHL J 1.1 - s OlsOMmistets W d
ftekzrdd d d&BjlssHr sftejHjdjdd d- BOChHd
Misdrd2dzsteOL tslzh dIsj dz' dzr § f tod totg Hege'BJO" ,

sEddmd, 1994 .
uak 551.48.482.211.215

mdinae ri onis wylis magiméu ri xarje bi rki nigzis gadakve-
Tis ubanze sadgur ri onTan. /vco mé@a, T cin caZe/. hmis SromaTa
krebuli . 2001. t.106. gv.67-75 qgarT .rez qarT .ingl .rus .
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daxasi aTebul ia mdinaris magiméu ri xarji da misi for -
mire bis piro bebi 19111992wleb Si mdri onze sof . al panasTan da
namoxvanTan, kaSxlis zemoT ri onhesTan da . quTais Tan. dad-
ginda anTro pogenuli faqto re bis gavie na nagsi méu ri  xar jis
si di deze. macemdia  dakvir vebis maale bis statis ti kuri an
al izi da gaangari Sebulia wyal Serkre bi auzis aTvis wylis mag
siméu ri xarji reduqgciis for mdiT "tra sekas" Ziri Tadi ob-
iedqi saTvis (md ri onze rki nigzis axali xidi). damtBawa pro -
egis teqnikure konomikuri dasabuTebisaTvis saWiro md ri onis
wylis  magi méu ri xarji sxvadasxva uzrun vel yofiT
UDC 551.48.482.211.215
Maximum discharges of water inthe River Rioni at the railway bridge of the
station Rioni./V.-Tsomaa, T.Tsintsadze /. Transactions of thestitute of
Hydrometeorology. 2001.V.106.p.&/5.Georg.:Summ.Georg., Eng., Russ.

Maximum discharges of water of the R.Rioni for the pe6d 9111992 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.
Pecliarities of the influence of anthropogenic factors on the amount ofrmari
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 techni@l and economic grounding of the ot 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

ATRACECAG. FRef9. 2, Tab. 2

urs 551.48.482.211.215

[ OCMmd &30 dz! dzr § cOMA BHT 9 tsHT te. t dtsdzd 74
MsOdzydd MKep@d. 1. z. , AddzyOHL § v.1 ./ t
GdHtesd3] Is| f5tc SEtrcdf001dipls. jL O &.785 T | tslzL . ; tc g
ltelkzL ., ddec. , 1 EMME.

MOEOSC | Bd BOE B 5Odz dzF | ©WOMREBHT oBHT L
Cetsmiso 5OR to. { qisded & Mj &z ¢ d&zf OO, | OBts
¢.skkOdmd, d dyficwetided vd 2 uifnEsiOdizists g digf o dsdr
Odzs otz = WOCkskse Sdip] O fztzdzy § do 5@ D & H
) t6qo j H | tzd B OIils dipy GiEds 2 15 Bote/ eSS qizOds @ jH |
©tOMYj O EOCHdBOd d' @ ©OMASHG.S @dssg dzjfds
L dzOyj dzd v  BOC d BOdz’ dz' Bzd WGBSR 5B 6 | Mg Hy ] dad
bjnddC g H&EGE 8 isijdDs Oy fE iz fijists ©  dzis o 15
BsMsO d&O te. t ddaq o Y dzv Byts lzciaiziys f dze M M
shdse dzsc s B j C.HORLGIEOM CO" . [ dM

75



hidrologia i HYDROLOGY -¢ 001 | 6] e OA

hidrometeorologiis institutis Sromebi, tomi # 106, 2001
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VO L.#106, 2001
bt pOOY | bOdhaeddOs | YO bd | + | 6dleY@O 106, 2001

U s551.48:627.8
sdtedifmjddury r.1., 1wdesddy |.[.
[Ar1sd 1orrr1 feuRr [YtoerecfJraiRrRe sovyrw
Il lri{mtorrR[RZOM
sOyg mls o sHT 9 oBHGAROdddh OF teBkMdse
COL dzdyde" di3d ~dBduimMSddsd d B dsdsjaddyj mMS
Cdzyj delsteOydw Cwilstster 7 YOMmists daff s 'd3gO jOlskzls |

ftscj dedz’ i3 W OCIststc OB .

v O0C d dzd WOoCktteOdd , dzO ff tete g3y de’, 2 W gomgpRsia v
Mists ¢, M ftoddzj ¢ Os h dn L J o34 dz¢ dz" - zesnHd2,
HJdzj ded w Lisdn WOCktotse dzj SH dztsL dzOydz'
wogdw jlsfqw IsOC Y | d tyjd&to CoyjmlsoO® oBHT
sYyjdeCd BftcjHjdz dftI@Od BBy steBds " 2

EmMlsOdeso dzj dedw Ctsdzdyd Mlse j dzgdetsects MisMmis-Oe O
fsd Lo OdF §SHARGH'T Isjtstedd dzOH j cgdzsiisy ,
Hdzw tejh jdedw t©OLdEZJquUder » LOHOY oBHdZ » ftets
sOyj Mlsa ts otsH' dqdafh OfFsH s BQdej dzvv j sfyw (
cOMmlso stej dgdesets o dzgj 2 COYHBGEt ddzetej HJ C
COyjMmMsa©® otsHT Hisdzy dzO B ' s EMmils Odzts o dzj dzO
CobsOY fojHMsOodW jls ojtesvisdshls! -lStcdts
dzste Oyddd jJodetsg H dzgi fHtojor Mwls Mmetsd 11 s:
P=P(zE Q)=P{ Ru<z:<Ryz; Ry<z,<Ry; éii<z<R,/ t, OT(1)

GHJ,RR énpvod@vse Isipw lrs Hdzw icet ddzsj cte
SSEHO © Isjyjddj wfitejH,jdzj dedetsets ff jtodsH
SHdsets dL  d dgeetd jfmcdly difpestnj fier s, d3tsy dets Myd
cslsCOLO 9o Mmdmlsj d&3j e, Is. j. Zrzohrj&zd § O
CljtedL ze sw fdzyo22ds &3d d dzj L Gesdfgw B3 i3q
sOCtd3 Mz yoOj f(tedsdzdy j dzdzOw dzOH § y detsipls+ €
cBjLEAmSHBdEe o dJddsjtcoOdzi uvdbic] GP&J § oSy
mmzqozur” d dzjLOoadmddsr @ o jtesWisdshlsj?2:

P(t) = O p; (t). @

Clss? LOecffr]q’d:slsfnlsJB f S H s/ ldsCOQtz" dzt fig sty Isciizt
desfyls©  dzj ftej o N j dzd ", IS DNEQS tels WO HA@P j Niffodsy
lrs © vBddzdmMMSd d wddMS sd3 o tsH A ts Oded

RL tOfmMyjltss kfMmlsOdssoe dzj dadets, Y Istsd gztsomjvic s W
1 CMMf sdzj dzyd Odz! des 3z tc O izl Jy H ¥ dzfpfefdepefs Vv s s 4+ Is N
d N tcOy OjlsfmMyw Mdzj HE* h &3 SBtLOL 53:
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P=exp(a t). 3)
ydfmadzj dede’ § s LOadmddssiisd (3Y PasCOLC
ZdMME sd3 otHESARteOdzd dzd h B, B &ts Isfo j8IHM IBa%. dzc
BdzdL dlsj dz' dzgOw 9 jtetsW Isdzsls! HdzW  OL tsls dz
tOdzd dzdh j ©Oo dz® 67, 5%. ¢ dzOczts dlzfr] 2©, o
lszsdzBfnlsHsanB@izW?G\lH@%g B eéEvy ONO® yJ dzsdi
H d dzj dzd 2 68, 6%.
' LOHOu f OtOd3j Isted yd M = IsdzOH .
B LtIsdr OO stese ot otej d3j dz
sd ¢OyjMmlseaO® otsHT 9 BH tsA tos Odzd dzd
Mz yo02dzr 7 WEM ydd. [ dzY sasd B j dz
W s tcOmyd Isdz" 2 Ekttse j dz’ , fts tsls
fOHjdedy MazEyo2des?2 W EkdzSydd. uc
HdJj dzs©. | HOddsd Mdzzyoj ojtsw
Jddj ot B Bl tzds ydwssKy k) B
hdds sBtOL 53
PIK(D)<K, | s K(t+dt)>K, | ]. (4)
lted dMfitsd LtseOdzedd Isjistedd o' Btetsfytse dz
Hjdzj dgdzr 7 IstejBBSO Odae 2 . v 0O¢, 9 Y offleazemnls c
Hisdzy dz@ d lets s MW L OCSdelz dzste 3Oz dzgse s wwOMY
Bl Is! dzj ftojter odgr &8 d HIJWW jtoj dzydtckj d3r 3.
Eidztse d 2, felsid ftosmlsr n &BOIj BOIsSdyJ-MmMs dn
dzj dzgdj Hdzv MtejHdzi 665 yYdmdzO des Bftassiifptig), dztst § IS
d wodzwjlsmw WikdH O delsOdzy dz' d3 dad © af dizj dzd jpla@h
Mz yoj It kEtwOodaj dzdi dd&3i ils fdzj ks h d2 o

— § 1100 _

&
1)
q—
q—.
&
HoX
HoX

S ToIToon FoIsd
grazo " L@F- @
OF &§ 7+

“FEORFOEG

3. :£§;:%&;jsf’ (5)
GH'ftojHMisOoadzw jIs fjteots] GtetsdL o sdsddpdvy Mt
K(t) ftsyj imho, Hdzv EkflsOdatso dzj dacfiaw & @ t lel3ts to |
L dzj B3j dels O vsBddzd MMS sE 5, o dddad e st 1O
Cttetej dzv ydsdeds § Wk del adaq’;, tedf oz | Hifipdsdd ohd® & jo drj

ltejorhjdedy SCtsdayj dzlsts@yddgori g sd dacWesj dajddic

Hdzv  jet fscdsL qietse OdgdW  dssy des g-Mf sdz
Isd BOIsdyd M&d +1Ists HBUB“J@dJ LOY dMm" 8 Of Isfmw

D

F>—'Dklr§l tord (6)

[ d2v Istsets, Ylsse" dLBJ Ol { tedpodrisd g zd v
dzOH 17 s, ls J . dzj Histf ZMmisd s L Octew t daj dzd
AtsHd di3ts 1]’te:cfdzwlsJ L dzOyJ dzd | l]’ts;afh,jdzq’w K(t
Il fmMdzjHmsead, {lses, ortwOyjdedj (6) {toddadds

[ :J ,':(-tﬂ;]s”s@). (7)
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[ Mdzd o' Oy jdedd (7) BEHjB tjhOls! Msed
a(K)KtOmMftej Hj dzj dedV | 5 1 tislslazsd jdalzdf O O W Is t
dZOH j 3y ds s § slstster 2 ofjteor j fodzydd A.[
Ldtets® OdgL dzd ydz' & HjWBStekOYyd?2 cdHEslsj o dd
Ld2dz 7 ftesyjmMmse. 1 dOs | @ Oy CYHSENY]  frfdB)jte
sBtOL t5d3:

- EilpéL'p r§ (8)
P 2

v0OCdd3 BBiIOL 53, Hdzwv teOfMyd SO fsCOL-0Olsj d&z
dzj ded § MlsOlsdmisdud M dsz, sf)OLOBE E @G s dedztyc 5
ddzgtej HdJ delsO d Mtef)n dag 2§ @ jozdcd.dz" 1 k" vB d
sdh¢sets d A0S ddMitsets otsHBRteOddddh d=nr

vO0Cddz tBtOL 53, d3ts y dzts Zlso g efHtNsOL, Ols 1y
dzOH | Y delpfiflssds ster 2 IsOCyd ftjHMsOQoadw jls WEkd
ftoscdesL qictso Ols! o jtetsWisdatsfls: ftojorh jdadw
mMesdds 11 s.

[sCOL COYHBGEB 1 dzj 3 dzgs© € OyJd Mlso ©O- o tsH
hjdades? Mtsy totsls d azzh padfisi s O d dzteH j 2 fdechdf j o3
dzOff tew ) j dedz” d3 Mtsmistsw dzd § d3. 1 Off tod dyfetidlats d3o ts H
LOGtwWLdwe Isfpw  twOL dzd ydz" d3d B d 56§ dzdzOdlaf , ! «
L Odzj MJ dzdz" o3q l fteddzj ecOs hdr bjtetedlssted?.

1 sflskzy dzj ded LiIsdn L dzj a3 dzlygemls o L al20ny'de

ftcjorhjdzdy dm SCtdzyj desteOyd?2 dzOH 1 r-s.
Is st ts d3 tftGJS hjdedw Hdzv i et dqdzetcjHd ] delsO
ftoed dgv Is: oJdzdyddz ies ddeetejHdj dEsO,- L O
dzsfisdy &3 MssCtsd, Oy f i kiedljdsokmelsO
dzt 5 Mbsfteslsdody j Bsmls: . [IsME HO dzg tzts™ B dats fr
Zyj stsds o dej M dzj 2 ) dzOY tafv o] dalzistdnilsdgdzi 2( N Y to
Bsyils B Is! 97 tcOY j 2@ d3Mdzi HZE h dd3 BB KO
Py = P(Qez> Qo) ° P(Qez Q¢ > O 9)

J s HO Motsilsdash j dzd &i3i Y HE dzOH j ) dets s
o' to@affjj &3+ R = | . tewWH] Mzeyoje ¢ dted MJ

d MmMof cBisedy H QAL ey d il dzdv o SH SR te Odad dzd b
fdzzy0oj o diPtcw o dadsyf eslsdo dzv j G3sMis! ) H
otsL gz h j dzd 2, fsilssde o COyjfmlseaj L OC BdO
LOCsdz destod3sOdz! detsets tOMYtej HJ dzj degdw | -Okz ffip¢
ded"W = BOlJ BOdY) ME et 4 B dii Ofip ¥ 1 dej CMDH, 6 (
B¢ dtsdjdid, ) ( LdMC L OctkYL djddY otH' o

dqdzéctej HdJ dzls 53 By des or OL T Is! Mdzj iz h d d3
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P =Fé,|\/|QE - MQH g’ 10
CH] A YkdC ydw [ Of 0fmOo, L g0y dedw €

s @sf yoOn .

vOBdZdy @O dzdy fSCOLOLjdzi?2 §O0LOR] Istetse
tew L dgv s hdn L dzj d3j delsts o ] 9 5HOR vBddzdm¢
o SHtsA teOdzd dzd P

— - -
< T y S 1 o 20 20 go ”
= “ = k Sk -~ I I 1 —
;_ J 1 s| 1,88 1,36 0,150 0,112 1,76 1,88 2,01 3,0
N BH, 0,43 0,41 0,014 0,0053 1,15 1,27 1,40 0,40
T NO, 0,019 0,024 0,0018 0,011 1,53 1,65 1,78 0,02
@ CuU 0,0049 | 0,0052 | 0,0002 0,006 1,02 1,12 1,25 0,001
R 1 A 0,039 0,060 0,0049 0,0128 1,43 1,64 1,66 0,05
£ |11 s 181 1,10 0,029 0,0023 1,72 1,83 1,95 3,0
8 BH, 0,59 0,60 0,040 0,0099 1,09 1,20 1,33 0,40
4 NO, 0,017 0,019 0,014 0,0138 1,59 1,70 1,83 0,02
: CuU 0,006 0,009 0,0005 0,0071 1,01 1,10 1,19 0,001
1 A 0,037 0,042 0,0033 0,0001 1,37 1,49 1,61 0,05
5 11 s| 243 0,98 0,053 0,0073 1,34 1,47 1,89 3,0
k=2 BH, 1,08 0,42 0,023 0,0028 1,24 1,35 1,46 0,40
L-é NO, 0,026 0,015 0,0007 0,0069 1,23 1,34 1,46 0,02
o CuU 0,011 0,012 0,00009 | 0,00084 | 1,17 1,17 1,29 0,001
< 1 A 0,078 0,072 0,0038 | 0, 4%| 1,05 1,16 1,28 0,05

RMIsd L 5o Odzedj wOMMBslstej dzdzgs? BB H j dzd  H
L OlstelzH dzd Is j dz' dzts o fjdzj Hfylso d j slsfklsfirls e d w
GtewW L dgws h ddzd + dzj d3d dzls O dzd , odzj Sy d&Bd- f 58
nteOdzd dzd M jo Off "f{tEd dzjj d3j oz dzr m EZetsHJ2. -1 fe
fsdz L s9 Ols! fted B dzd ¥ § dzdzts § L dzOyJ dzd | dz
L Oo d d dB3tsls ddats 2 ff suiglzlayjj telz3d ded Mis d W MS d o3 Y
WEdS ydsdzOdz! dzs clga W Q" ss@fsls " gz 2 ff Otc Oy Ist
f QaaR) steOi3d. BB L @asdifyde ddsjls' o dH

U= fl,XZ,( é(n) X

[ Mdzd L Qo dfd i3sfls: dzd dzj 2 dzOVv , sts Istsc@H
sydHOddY d MtejHdz CoOHEKOIdY] Mites Is¢d
lStclzH dets fyls w 3 .

Clsddz BjssHBSd BF dz tsftej Hj dfdgS g S o 5O ts @
Zdh © Bdtej dzdz’ g { dzj B delsORd, Ctslstster 2 H
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26 %, O] H dzw Wi Olsdzr - 18 %. h&@®dztsc ddy
AOkS ddzmMS s s o BHERteOdsd dzd f HOdzd o J dzd yd dat
iHddzj dzdv &5 Mtssle jlsilse jdzdets 27 d 38 %.

s © 9 dH dets, LOGtY L dzj dzdzts s ! 9 SH t5A tcOdad ¢
HsSatBHdIs Hts COLOMtsY dyud MEses ktoso-dzv, ’
BJ dzdztsfisd o MazEyoO] A0k dqdzhitsects oB@IG tcOC
sdedzr 7 ftotsy Mmtse, yYlsts o ¢ tdzj wdzts dg s ldsts dejo
dzd h O.
uak 551.48:627.8.
wyalsacavebSi  wylis xarisxis gansazRvris  saimedoobis Sefaseba.

/d kereselize , ggrigolia /. hmis Sro maTa kre buli . _ 2001. _ t. 106.
_gv.76-80 _qgarT .; rez . garT .jngl .rus .
wyalsacavebis  wylis  Semadgenlo bisa da xarisxis raodenob rivi

gansazRvrisTvis gamoyenebul igna saimedoobis Teoriis rigi de-
buleba . wylis  xarisxis saimedoobad miRebulia  mis ganmsaRvreli
gimiuri ele mentebis iseTi  albaTuri mniSvneloba , rodesac maTi
koncentraciebi ar aRemateba zR vrul dasaSveb mniSwelobebs . wylis
xari sxis saimedooba Sefasebuli igna parametruli madeliT , ris Tv-
isac gamoyenebulia SemTxveviTi fungci ebis amovardnaTa Teoria . sam
goris , sionisa da walkis wyalsaca vebis wylis  xarisxis  zo gierTi

elementebisa Tvis dadgenil igna saimedoobis maxasiaTeblebi . cxr .1.
UDC 551.48:627.8.

Assessment of reliability of determination of quality of water in resevoirs.
/D.Kereselidze, G.Grigolia/. Transactions of the Institute of rdgueteorology.
2001.V.106.p79-80.Georg.: SummGeorg., 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 dleamelements, 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 detered for some elements of the quality of water in
Samgori, Sioni and Tsalka reservoirs.Tab.1.
urs 551.48:627. 8.

{ U det O dzOH Y desiisd st tej Hj dzf dedprdzd U (5 PMdgiof ) dadtsin
r-1., Jltdesddwy ../ 48Bsj sucdckrssor q@eld)ls z1s ©
Is. 1i0mp6-80.7 y tszL . ; tojL. JLtlkL., ddE. , t EMME.

[ dzv  tsfftej HJ dzj dgdvdzdmytg Ms@ g @zdef = § 5 OL Ols j-dzj 2 ¢
ntcOded dzd P Qrs odUpf e H  f sdzsy j dzd 2 Isj sted d dg®wfj 3 dzt
fteddawilsts o jteWisdets] L dz2Oyjdzedy GGftjHjEZVIsE®Ba - €
CBEHO dn Ctdayj delsteOydd ddf & fif lisd dyipgndsde® 5\daB gl H |
COYyimlsea © oH" sy dzdzg Bjcly My MdE® 2 s zdzE gs iz fi Ao @ 'vzC
sj stedw 9" BtetsMtso & yigfdzz y OQ fods @ dztsiolrirdg dz'j 3 s ©d O Isi jd
dzj C slsster A Lodzj osj dzlstso MO B fisls o Ou d sz dzigiBsdzdRd f
9 BHBRtcOddldzd . © OB
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hidrometeorologiis institutis Sromebi, tomi # 106, 2001
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL .#106, 2001
bt pOOY | bOdhaeddOs | YO bd | + | 6dleY@O 106,

uak 556.535
v.co maa, m.fxa kaze,
l.pa pinaSvili,i.da ndo va

19601970 wilebismci repe ri odi aniaci vebishid ro mee oro -

lo gi uri Taviseburebani kav kasiisgla ci olo giur
Zo naSi
XIVXVII sa ukuneebSi at masfe ru li na le qebis si uxves mohyva
kavkasi onis mci re gamyinvare ba. ganyinvare bis 150 wlis Sem deg
gasuli sa ukunis or mocdaaTi an wleb Si myinvareb ma maRwies
TavianTi gan viTare bis maqsi méur saz  Rvars. kav kasi aSi igi
cno bi lia fer naus sta di is sa xel wodebiT. mas Semdeg TiT gmis
saukune naxevris gan malo baSi myin vare bi ukan ixe ven, ra sac
molyva mdi far To bis 30%iT Sem ci re ba. magam aRsaniS navia,
rom myin var Ta ukan da xevadegra dacia ar iyo uw  yveti pro cesi,
aramed xSirad ad gili hgon da xan moke Se Cee bebs, win svilebs,
ro mel Ta kvali kar gadaa Semmaxuli bo lo mo renebisa da
tro gulixe obebisfer do bebze ce li seburi for mis myinvare bis
daj 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 vizaci isyve la ze di dixan grZli vobiT ga mo
ir Ceva 19601970 wlebi. mis ar sebobas kar gad adas tu rebs myin va
reb ze 19501990 wle bis uw yveti sta ci onalu ri dak vir vebaTa mo-
nace mdis masala. dak vir vebaTa masale bis ga andi zebas v.co ma-
as mravali Sro ma meZRvna [1,3,914]. Sromel®i aR niSnulia, rom
dabla mde bare myin vare bis (ko dori sa da en guris mdi nare ebis
auz Si) ukan da xeva weli wadSisa Sualod Sem cir da 2035 mdan 510
mmde, xdo gaZ li er da win svlis pro cesi maRla mde bare myin va-
reb ze (ri onisada Ter gis mdi nare ebis auz Si) da aTi wlis gan -
malo baSi maT win wa iwies 3050 miT, zo gierT Sem TxvevaSi 184
miT (adala Suxgel meris ga nyinvare ba). cal keul Sem TxvevebSi
myinvare bis re Jimze mogmeli fag to re bis gamZafre bis Se degad
adgili hgon da ki dev uf ro did ka tas tro ful win svlas 650
mmde myimar mur kar ze 1960 wels (ba zar du zis gam yinvare ba) [11],
myinvar kol kaze 4630 mmde 1969 w (yazbegis gamyin vare ba) [12].
myinvar Ta enis rye vado ba dro Si kar gad ari s asaxuli

nax.1lze mkafi od aris ga moyofi i 19601970 wle bis aq ti vizaci is
peai odi. am peri od Si myinvar Ta aqti vizaci as adgili hgon da
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ara mar to kav kasi onze, ara med al pelSi, ti anSanSi, hi mda iSi,
kor di li ereb ze, andebze [7].
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andenad, maad sa inte re soa 1960-1970 wle bis myin vare bis aq ti -
vizaciis hid ro méeoro lo giuri da hid ro gimiuri Ta -
viseburebani. maTi dadgena em yare ba at mosfe ru lina le qebis, ha -
eris tem peatu ris, m di nare ebis Cammadenisa da mdi naris
wylis mi nerali zaciis cva le bado bis Seswavlas. aR niSnuli
maxasiaTeblebis cvli le ba pir dapir kav Sir Sia kli més glo -
balur cvli le basTan. sxvadasxva re gi onebs mdi nare Ta au zeb-
Si cvli le ba gansxvavebulad mim di nareobs. myin var Ta aqti viza-
cia yve la ze metad mgrZno biarea at mosfe ru li na le gebis ra o-
denobis droSi cvli le bisas [4,8] da aisaxeba mdi nare Ta Camma
denisa da maTi wylis mi neali zaciis ¢ vlilebaSi, ro mel Ta
ryeva nor midan 25-50%mdea. rac Se exeba haeris tem peratu ras,
igi sa ukunovani svlis dros nor midan ara ume tes 0.4 0.5 9 far -
gleb Si mer yeobs [2,3] da, am denad, ar ax dens myinvar Ta aqti vi za-
ci azedidgav le nas.

hid ro lo giuri Tavisebure bebis ga mosavie nad at mosfe ru li
nae gebisa da mdi nare Ta Camaadenis cvli  le bani 5 wli  ani pe -
ri odis sa Sualo si di deebis sa xiT war modgeni lia cxr.1Si ro -
gorc myin varu li, ase aram yinvaru limdi nare ebisaT vis.

cxr.ldan Cans, rom 6070ian wle bis mci re aci vebis pe ri ods
win us wrebda 56 wli  ani (19561960 ww) uxvnde giani wle bi, rom -
leb sac mohyva aseve myinvaru li mdi nare ebis ux vwyli anoba.
aramyinvarul mdi  nare ebze Cammadeni nor maJan axlos an
masze nale bi dar Ca, daaxlo ebiT 23%is far gleb Si. meore 56
wli an peri od Si ad gili hgon da Sebru nebul su raTs. ker Zod,
myirvarul mdi  nare ebze Camaadeni Semcir da, xo lo aram yinva-
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 siaTi gag rZel da 1970
wlam de, ra sac moy va Canmadenis zrda ro gorc myin varul, ase -
ve aramyinvarul mdi  nare ebze.

Canmadeni s Senci re ba myinvarul mdi  nare ebze, mi uxedavad ma
Rali ux vnde qgianobisa, ai xsneba myinvarul au zebSi na le gebis
dagro vebiT myin varis ze dapir ze, e.i. Tov lissa fariT da kavebu-
li far To bis zrdiT. amis Se degad ad gili hgon da myinvare bis
dno bis pro cesebis Se Cee bas da al bedos zrdas, rac iw vevs
myirvareb ze mindebare ha eris ma sebis aci vebas. es aciveba miT
uf ro SesamCnevia, rac uf  ro me tia myin vari sa da Tov lissa fa-
rmda farulite ri tori isfar To bi.
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magali Tad, myin var Tov lis 9 km Zssa farisfar  To bis SemTxveva
Sihaericiv debaO0,1,2da5 °Cmde Sesabamisad 600, 400, 200 da 80
m si makeebze. Tu es far To bi ga izar da 16 km?mde, m&in 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
efeqtu ro ba, rad gan kar gadaa cno bili, rom Tov lis sa fari
icavs myin vars dno bisagan. Tu myin vari mT li anad da fa ru lia
Tovlis sa fariT, mi si Txe vadi Ca mmadeni 3.54jer nak le bia,
vid re Camonadeni myin varisa, ro méic Ta visufalia Tov lissa -
fa ri sagan [13]. ti piur magaliTs war madgens ux vnde giani 1963
wdi, ro  desac md. kodo ris auz Si mo vida 35%iT nor mae meti
nae gi. magram myinvarul mdi  nare ebze Rvandra sa (s.Rvandra) da
Cxal Taze (s. Cxal Ta) Cammadeni ga izar da mci red, 34%iT nor -
magan Sedare biT (20.5:19.9 da 39.8:38.2). araryinvaru li far To bis
matebisas es sidide, md.ko dori sla  Tas magaliT ze, gaizar da
13%iT (99.4:90.1). aranyinvarul mdi  nare ebze (gu misTa s.aCadara)
nae gebis 24%iT ma te bas mohyva Canmadenis zrda 20%iT nor -
magan Sedare biT.

ando giuri Sem Txveva ganmer da md. enguris auz Si. nale ge
bis 2225%iT ma te bis Se degad, 1963 wlis mo nacemdis mi xedviT,
myinvarul mdi  nare ebze mestiaWala (g.mes ti a) da nak ra (s.nak ra)
Canmadeni 1820%iT nak le bi aR mo@da nor mae (9.4:11.8 da 9.3:11.8).
aramyinvaru li far To bis zrdas Tan da kavSire biT md. en guris
(s.xai Si) Camaadeni 18%iT me tigax danor mae (130:111).

mowanili ma gali Tebidan aSkarad Cans, rom ux viat mosfe ru -
lina le gebisdros myin varebishid ro lo giuriro limcir deba,
rac gamoixateba Ca mamadenis klebaSi.

aRniSnul Tan er Tad metad sa inte re soa mdi nare ebis wy lis
minera i zaci is di namika. g.gaCe&€ila Zis Sro mis Ta naxmad minera -
li zacia da mdidebulia mdi naris wyli anobaze [5]. amdenad,
myirvare bis hid ro lo giuri efeq ti anobis Semci re basTan mimar-
TebiTiz rde baminerali zaci issi di de.

moyanili cno  bebi dan aSkaraa, rom 19551960 wle bis xSi ri,
nor mae meti na le gebis ga mo (cxr.1l), war mdSobili Tov lis sa -
fari dno bas ver as wrebda da ad gili hqon da gaundnari fe nis
dagro vebas Ziri Tadad fir nis vel Si, ro mdéic myin varis saz -
rdos war maadgens. SeiZle ba davaskvnaT, rom, rac uf ro me tia
gaundnari fe nissis gedaracnak le biaabla ciisperi od Sihae-
ris tem peatu ra, miT me tia myin vare bis aq ti vizacia (nax.1). iq ve
mowaniligra fi ki gviC venebs fir nisvel zedag ro vilina le ge
bis gavienas myin vare bis siC qae ze, maT gaaqti treba ze. igi
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vlin deba 10 wlis Sem deg myinvare bis maili sa da dev do ra kis
24002700 m smafe ze, 8 wlis Sem deg myin vare bis ger geti sa da
suarTi sis 30803100 m si mafRe ze, 7 wlis Sem deg myinvar aba nos
3380 m simaRe ze da 2,5 wlis Sem deg myin var ger geTis 3580 m
si mafe ze [3].
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uak 556.535

19601970wle bis mcireperi odi ani aci vebis hidro mée oro lo giu-
ri  Taviseburebani kawkasiis gla ci olo giur zo naSi. /vco mia,
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nfxa kaZe | painaSvili , i.dando va. hmis SromaTa krebuli
2001. _t.106._gv.8290 _qgarT .rez garT .jngl .rus .

dadgenilia, rom gasuli saukunis 6070ian w lebSi ad qgili
hgonda kavkasiis myinvarebis aqtivizacias. da bla mde bare myin -
varebis ukan daxevis siCgare 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 agqtivizacia 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. ViTsomaia, M.Pkhakadze, L.Papihadi,
I.Danelova/. Trarmctions of the Institute of Hydmeteorology. 2001.V.106.p.82
90.Georg.: Summ. Georg., Bn 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 8asin
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
evento 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 themadation of growing
layer of precipitation, which isonfirmed by the decrease of liquid runoff by
820% down to the norm on the ens with significant glaciation (Mestiachala,
Nakra end others). The decrease of hiagical efficiency of graciers is
accompanied by the increase of mineralization of waiter rivers.
Fig.1,Tab.1,Ref.14.
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hidrometeorologiis institutis Sromebi, tomi # 106, 2001
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL .#106, 2001
bt pOOY | bOdhaeddOs | YO bd | + | 6dleY@O 106,

uak 556.06 : 556.166

c.basilaSvili
saqarTvelos mdinareTa wyaldidobis magqsimaluri
xarjebis  prognozireba hidrologiuri informaciis

SezRudulobis pirobebSi
sadReisod ZiriTadad aRar mimdinareobs mdinare Ta wy
lis xar je bis gazomva xolo igq, sadac aRdga dakvirvebebi , sa-

zomi xel sawyoebi ar aris tarirebuli da, amitom, mosalod -
nelia didi  uzustobebi . mdinareTa xarjebi ki aris erTerTi
ZiriTadi faqgtori adre SemuSavebuli hidrologi uri

prognoze bisa, romlebic sadReisod amis gamo aRar gama yeneba
Amitom, miznad davisaxeT SevimuSaoT saprognozo meTo

dikebi  hidrologiuri informaciis gareSe. am mxriv yvelaze
saWirboroto da mniSvnelovania  wyaldido bis masimaluri
xarjebi , romelTa gavlas xSirad di di materi aluri zarali

moaqs. isini  war moadgenendid saSiSroebas mosaxeobis , gare -
mosa da hidroteq nikuri nagebobebisa Tvis .

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

19361975 wlebis monacemebis analiziT [2] wyaldidobis

magqgsimaluri xarjebis gavlis sixSire (SemTxvevaTa rao denoba)

calkeuli Tveebis mixedviT ase warmoidgineba:

mdinare £ punqti i v |V | VI | VI VIl
enguri t xaiSi _ _ 3 8 18 6
rioni £ al pana 1 13 | 9 8 4 4
yvirila £ zestafoni 15 9 7 4 2 _
mtkvari Lt Thilisi 1 19 [ 16| 5 _ _
alazani t Sagriani _ 5 | 11| 15 6 2
Tu procentulad viangariSebT, magsimaluri xarjebis gavla
xdeba™ md. engurze xaiSTan ivlisis TveSi 57%, ker Zod, mis |
dekadaze modis yve laze meti SemTxveva (26%) yvela sxva
dekadebTan SedarebiT; md. rionze al panasTan piki gae dineba
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ivnisSi

zestafonTan  aprilSi

51%

da mis |

mtkvarze TbhilisTan maisSi 47% da mis | deka
anTan ivnisSi 40%, romlis | dekadazea 24%.

md. alazanze Sagqri

49%, romlis 1l dekadaze modis 28%; md. yvirilaze
dekadazea 21%;

md.
daze modis 24%;

cxrili 1 saqarTvelos  mdinareTa wyaldidobis magqsimaluri
xarjebis  (n/wm saSualo  maxasiaTeblebi
. saSualo egstremumebi
- o — D
mdinare £ pungti ;—ZEE § @ 2 4 £
N O & S = @ E
I 2 = S = 3
£
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
Zesx0zesxo 448 | 21.1 11.07 63.8 03.06.64 | 8.27
Woroxierge 22000 | 1150 01.05 | 2100 05.04.75 | 739
aWariswvaligeda 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 . 736 | 109 | 01.06 | 338 | 26.04.65 | 50.1
aragvimaRaros kari
algeTifarcxisi 359 | 66.5 09.05 167 22.03.74 | 5.61
gcia 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
alazaniSagriani 2190 | 276 05.06 486 11.04.67 | 124

Cvens mier , 1990 wlam de ar sebuli

al iz iT , miRebuli

wyal di do bis magi mdu
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ti kuri maasi aTeble bi mccemdia [3] Sro m&i, said anac ir kve
va, rom masi mdu ri xar je bis cvale bado ba (vari acia) wli dan
wlamde yvela ze nake bia (C,=024040) m&al mTian mdinare ebze,
sadac isini regula rulad for mirdebian, Ziri Tadad, mdgradi
Tovlisa da myinvaruli wylebiT. yvelaze didi cvaleb adobiT
C,=0.710.72 gamoirCevian magsimaluri xarjebi md. gsanze da md.
alazanze, mdinare aragvis Sena kadebze C,=0.500.52. rac Seexeba
magqgsimaluri  xarjebis  asimetriis  koefici entebs, isini
meryeoben C,;=1.023.69 farglebsSi.

nax.ze mocemulia Cvens mier miRehuli wyal di dobis mag
simaluri xarjebis uzrunvelyofis mru debi mdinareebis
enguris , rionis , yvirilas da  xaniswylis saprognozo
hidrokveTebisaTvis.

2063 mEgdoemds

7eco0 7090 7oz 20 1 5 2 &amzdn
1
1]
7800 ‘-l
!
\
7600 \ \‘
N \L
N\ \ <
7700 PR N
= A \
£ r2mw \\ \
X o
E 7000 : \;\\
3 AN
£
Y oo N <
2 S
3
so0 \\:xo‘
SN
200 =~
. \\
220 =
Bt |
p i |
gof a7 7 5 70 20 30 L4
Babil. pobogbyenob Fyosmsmoemdol dojbodssmydo badixgdol
AbGY6 sy GOl 0o : 2.Gomb 23abo; 3430008
BybEonmbo; 4.bsbobsgmo—do0@smo.
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?) da wylis saSu  alo
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wli ur xarjebTan (m 3wm), romelnic analitikurad ase
gamoiyurebian:

Qv =aA, @
Qv =bQ, 2)
sadac md. enguris auzisaTvis a=0.085, b=1.85md. rionis auzi -

saTviski a=0.062, b=1.70.

sagar Tvelos mdinare ebze wyal di do bis magimdu ri xar je bi
fo r mir debian eqstre méu rad , ro ca xdeba Tanxvedra Tov lis
intensiuri dnobisa da di di Tavsxmawviméisa. isini sxvadasxva
mdinaris auz Si sxvadasxvanar ad for mirdebian da, ant om ar
arian id entu ri . gar da amsa, wyal di do bis pikze did gaJve nas
axdens at mosfe ru i nale gebis intensivoba, mdi ganawile ba
teri to ri aze da kidev bewi sxva el enente bi, ro mel Ta gansaz-
Rvra ar xer xdeba prog nozis gacemisas da, ant om iz Rudeba
nTeli ri gi fagto re bis gaTvalis wineba, ro mel nic gavie nas ax-
denen magi mdu ri xar je bis for mire baze.

am mizez Ta gamo méad rTu lia  wyal di do bis magi méu ri
xar je bis grZel vadi ani prog nozi re ba. prog nozi dgeba martis
Il dekadis Sua ric xvebSi, ro ca ar sebobs mxdod mwii - in-
for maia Semodgomisa da zamlris mée oel enenteb ze. saprog no-
zo pei odSi (24 Tve) da gansakuTre biT misi for mire bis eqs
tre méur situ aciaSi mogneli faqto re bis prog nozi ki ar ar-
sebobs.

swored ans gamg miuxedavad Cvei mraval mxri vi kvle visa,
mraval faqto ri ani statis ti kuri saprog nozo madelis da saTa-
nado samangano prog ra méis [4,5] gamoyenebiT , ver igna miRebuli
di di sizustis saprog nozo damdkidebule bebi, romle bic mace-
mdia  cxr .2Si. aq prog nozebi Sefa sebulia Semdegi kri teri um
ebiT : Sk prog nozebis saSualo kvadratu li  cdo mie bis (S)
Sefar deba mdinaris magi m& uri xar je bis saSualo kvadra tul
gadaxras Tan (s), romlis mniSvyndo ba saTanado dari gebis mi
xedviT ar unda aRenat ebod es 0.80s [6], P%prog nozebis gamar-
Tle bis wuzrun vel yofa, ro méc damakngofi leb lad iT vle ba
Tu P>60%, r korela ci is koefic ientia fagti ur sa da prog no-
zul  mniSvyndo bebs Soris , ro méc mé& unda iyos 0.60ze, ¢
saprog nozo damdkidebule bis ekonomkuri efegi ki mé unda

iy os 50%ze.
dasavleT sagarTvelos mdinareebidan enguris, rionis da
yvirilasaTvis  miRebuli  saprognozo da mokidebulebaTa
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Sefase bis mTavari kriteriumi SiQ0.8, rac imaze miuTiTe bs, rom
prog nozebi SeiZleba gaices konsultaciebis saxiT.

md. engurze magsimaluri xarjebi gaivlian iv lisis TveSi,
e.i. operatiuli prognozis Sedgenidan 33,5 Tvis Sem deg. swored
am periodSi ag xSirad aRiniSneba Tavsxma wvimebi, romelTa
prognozireba jer kid ev SeuZlebelia. ami tom, SeviswavleT
korelaciuri matrica magsimalur xar jebsa ( Qumax NM¥wm)) da
yvela arsebul faqgtorebs Soris, ro melTa infornacia
SeiZleba arse bobdes martis Tvis bolos: nalegebi ( Pmm), haeris
temperatura ( o°C ), ToviISi wylis maragi ( W mm) da Tovlis

safaris sisqe (d sm).
pirvel rigSi ganvixileT kavSirebi atmosferul na -
legebTan. aRsaniSnavia, rom rogorc gasaSualebuli, ise
calkeuli meteopungtebis monacemebiT gamoTvlili cal ke
Semodgomis, zamTris da gazafxuli s nalegebis jamis kavSiris
sizuste magsimalur xarjebTan ar aRe mateba r @30s. mxolod
Tebervlis Tvis naleqebi calke ul mete opungtebTan iZlevian
kavsSirs sizustiT r=0.330.37.
sxvadasxva periodis haeris temperaturasTan kav Siris
sizuste Seadgens r=0.04012, mxolod aprilis Tvis tempera -
turis kavSiriT magsimalur xarjTan miiReba r=0.29.
samwuxarod Zalian uSedego aRmoCnda, agreTve, kav Sirebi
magsimalur xarjebisa mis ZiriTad maformire bel fagtorebTan
Tovlis safarTan. misi arc marS rutuli da arc dekaduri
agegmvis monacemebiT kavSiris sizuste ar aRemateba r=0.2Cs.
mxolod mezobeli auzi dan meteo punqgt lebardes TovlSi
wylis maragTan da mis sis gesTan (d sm)r=0.300.3% Seadgens.
aseT rTul situaciaSi , ra Tgma unda, Znelia raime
saprognozo modelis Sedgena yvel a arsebuli fagto ridan
sxvadasxva  maTematikuri kriteriumisa da mraval bijiani
gacxrilvis meTodis gamoyenebiT [4] miRebul igna Semdegi
saprognozo  modeli  Sesabamisi mraviobiTi ko relaciis koe-
ficientebiT (R):
Qma=f(Pui, 9 1y, Amaxe  xinr s Pxan)s (3)
R =0.37, 0.45, 0.512, 0.55, 0.55.
vinaidan aqg bolo faqtori ar iZleva kavSiris gaunjobese -
bas, amitom, SeiZleba misi ugulvebelyofa . dar Canili  faqtore -
bidan ki saTanado kvlevis [5] Sedegad miRebuli igna is
saprognozo gantolebebi , romlebic mocemulia cxr .2Si. maTi
Sefaseba Seadgens S=0.900.92.

94



i HYDROLOGY -e 004 | 6] e OA

hidrologia

Leysoleyew

*—Xew .
0S |€S0 | G2 | 06'0 Sv2’0="0 S'6¢ inbele sines)

- —=xew .
19 |090 | 2 | ¥8°0 wwwuagw Tte i
19 |s5'0 | 29 | 98°0 - Tte 1 belllel
€L 890 | 69 | ¥.°0 G9' /=D > eluuoy 3 Iuesb
€9 [ LL0| 29| 990 2£2°0=U0 91
€9 |TL0 | €9 | VL0 Zre 0=""0 9T INXSY % IAXel| IpIp
€5 (990 | 09 | 920 2 0=""0 9T
G9 [890 | 69 | GL'0O 8.0°0=""0 2'8¢ ILrepyeq 1 IjeAmsiuex
0S [9v0 | 29| T60 09€°0=C%)
9 |OV'0 | €9 | €60 9.1 0=2u) wm luojeisa z e|UIAA
LS | vO0| TS| 06°0 10V 0=""0 V'SL euede 31 1uou
G9 | TS0 | €9 | 60°0 | *™PTT T+"HeE€T+'H496 T="D 124"
29 870 | 09 | 60°0 0SZ+YmEe T="X59T="D arah ISlex 3 1nbua
LV |SV'0 | 29 | ¢6'0 £6e="E L 0+ "dro' =0 144"

% egajiwopd

b J g SIS egajolueb ozouboides qoASESEp nbundaseulpw

I1ew ep 1gagajoiueb ozouboides sigaliex Lnpewisbew siqopipreim

egosej]as

Z 1Jux2

95



hidrologia i HYDROLOGY -¢ 001 | 6] e OA

dasavleT saqarTvelos mdinareebidan  mxolod md xanis -
wyalisTvis igna  miRebuli dadebiTi Sefasebis (S/s=0.75)
saprognozo  damokidebuleba  Tovl agegmvis marSrut nabeRav
baxmaros monacemebiT, romliTac prog nozi  SeiZleba  ukve

martis Sua ricxvebSi  Sedges.

aseTive, SedarebiT kargi Sedegi, miviReT Tovlis agegmvis
monacemebiT mdliaxvze kexvTan. ag magsimaluri xarjebi dava-
kavSireT  rogorc TviT lia xvis auzSi, ise mis meobel md
aragvis auzSi mdebare marSrutebis monaemebTan maTi kavSi ris
sizuste  Seadgens r=0.66 0.7%, xolo saprog nozo garnto le bis
Sefasebis krite riumi  S/s=0.740.78ufro  karg prog nozs (S/s=0.66)
iZleva erTo blivi gaTvalisw ineba TovISi wylis  maagisa , aR-

ricx uli jvris uReltexilze TebervalSi , da gubTa erwos
marSrutze martSi . am SemTxvevaSi korelacis koefi ci enti
fagti ursa da prognozul mniSvndobebs Soris Seadgens r=0.77,

prog nozebis gamarTlebis uzru nvelyofa ki P=67%.
dadebiTi Sefasebis prognozebi miviReT, agreTve, md. gsanze

korinTasTan m/s jvris uReltexilze Tov ISi wylis maragisa

da m/s fasanaurSi zamTris tem peraturis erToblivi gaTva -

liswine biT. maTi Sefasebis kriteriume bia Sk=0.74 da P=69%.
md. aragvis auzis mona cemebiT, marTalia, moxerxda md. i ax-

vis da gshis magsimaluri xarjebis progno zireba, magram, am

monaemebiT ver moxerxda TviT md. aragvis SenakadebisT vis

dadebiTi Sefasebis prognoze bis miReba. maTi Sefaseba Sis=

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

ami gad, SeiZle ba iT gqvas, rom wyal di do bis magi m&u ri
xar je bis for mire ba xdeba ra méad rTu li anndis piro bebSi,
ra zedac nake bad mogneéleben wina pei odis faqto re bi, ant om
maTma damdki debule bam magi méur xar jeb Tan ar mogwa di di
si zus tis saprog nozo kavSire bi. magam, ro gorc cxri li  2dan
Cans m3i gamoyenebis ekonomkuri ef equ ro ba €=5773 da aWw
ar bebs misi nor mis gamoyenebis ef equ ro bas 72346T , rac gvaz
levs imis garanti as, rom mdi gamoyenebiT SeiZle ba Tavidan
avicil oT didi m#&ri al uri zarali da msxverpli . miRebuli
prog nozebis gamoyenebis ef equ ro ba ud awa imis gamoc, rom
mdi dro ul oba (saprog nozo pei odis xangrZli voba) 1dan 35
Tvea. am pei odis ganmalo baSi, saSiSro ehis dros , Tavisuf -
lad SeiZle ba ro gorc maosaxle obis, ise pirut yvisa da maeri -
al uri faseul obis evakuacia. am mizez Ta gamo SemuSavebuli
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prog nozebi saTanado m&oduri miTi TebebiT gadacemdia op-
eratiuli prog nozebis gasacemad
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hidrometeorologiis institutis Sromebi, tomi # 106, 2001
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL .#106, 2001
bt pOOY | bOdhaeddOs | YO bd | + | 6dleY@O 106,

uak 631.675
i.gela Ze, n.dewari ani, s.ko paZe,
g.Cikvai Ze, 0.Sveli Ze
opti mizi re bulimor wyvisnor meiZi ri Tadikul tu re bis
zrdagan vi Tare bis sxva dasxvaperi o di saTvisaR mosavleT
saqar Tvelos pi ro bebSi

mor wyvis mi zania sa sof losa mear neo kul tu rebs mo cemul
kli maur pi ro bebSi ni adagSi Se vugmnaT teniano bisise Tire Ji-
mi, ro méic mce naris zrdagan vi Tare bisaTvis sa ukeTeso ig neba.
am miznis mi saRwevad au ci le belia da muBavebulig nas melo di ka,
ro méc sa Suale bas mogvcems ganvsaz RvroT is, Tu ra ra ode-
nobis wya lia sa Wiro (mor wyvis nor ma) da ro dis un da mivawo-
doT igi ni  adags. mor wyvis nor mas uwodeben wylisimra odeno-
bas, ro méc er Tma hedqar ma far Tob ma erTi mor wyvis dros
unda mii Ros. cxa dia, mor wyvis nor ma mudniv si di des ar war mo
adgens. igier Tidaigi ve kul tu ri saTvis mi si zrdagan viTare -
bis fa zebis mi xedviT ic vle ba savegeta cio pe ri odi s ganmalo -
baSi. mcenaris gan viTare bis da sawyi si danve TandaTanobiT iz -
rde ba wyal ze moT xovnile bac, rac Ta vis magsi mums aRvevs vege-
ta ci is saw yisi pe ri odis mi wuruls, ris Sem deg iw yebs Senti re -
bas da ve getaci is b olos TiT  gmis gre ba. morwyvis nor ma asee
damdki debulia sa sof losa mer neo kul tu ris saxeze. ni adagis
meani kur Sed genilo baze, misiaq ti urife nissis geze daa.S. mi -
uxedavad imi sa, rom sar wya/i nor méis da dgenasa da mor wyvis
vadebis gan saz Rvras, anu rwyvis re  Ji mis Seswauas, mec niereb ma
sakmad ad re uli dro idan miacci es yurad Reba. sakiT xi dRe i -
saTvis sa bolo od ga dawyveti li ar aris. swo red amis ga moa,
rom sar wyav raionebSi rwyva sa Wiro ef eqts ver ax dens. uf ro
mdéc, zog jer aras  WOri rwyvis re Ji mis SenirxvevaSi (rwyva gadi -
debuli mor  wyvis nor méi 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 Wabeba da meora di
dama Seba. unda aRi niSnos, romga di debulimor wyvis nor méiT
gamoweuli ni  adagis ga daWarbebuli te  nianoba iseT save ara sa-
sur vel gav le nas axdens mcenaris zrdagan vi Tare basa da mo sav-
li anobaze,ro gor sac ni adagSite nianobis nak le boba.

mor wyvis nor mis gansaz Rvra ram deni me m&o diT Se iZle ba.
mocemul naS romSi ga moyenebulia a.n.kos ti akovis meTodi [1],
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rom lis Tanaxmaac mor wyvis nor ma M ganisazRvre ba for mu
liT:
M=Wzr+Wo , 1)

sadac M morwyvis nor maa,W,g niadagis zRvru liwyal te -
vado ba, W, niadagSite nis da saSvebi mniSvndo bis qve da zRva -
ri (Wkno bis ko €fi ci enti). Cven ma ganolk/le vebma a®ena [3], rom n -
i adagis op ti mdu rite nianobis ze da saz Rvari zZRvru i wyal -
te vado bis 95% Se adgens: amitom, mor wyvis nor ma ganoTvli i
ignafor nuliT:

M=0.95W,g+W* | (2)
sadac W' 8 opti méu rite nianobis qve da saz Rvaria.
aRmasavleT sa qarTvelo Si Zi ri Tadi sa sof losa mer neo

kul tu re bia: sa Semodgomo xor bali, ge ri, va zi, xe xili, War xa-
li, kar to fi li, mze sunei ra, Tambago, bos tne uli da baR  Cali,
eTer zeTo vani, sa silo sed da Tesi li kul tu re bi da er Twli ani
da mraval wli ani bala xebi. sak vlev te ri to ri aze ganla gebul
agro mée osadgureb ze ar ar sebobs saTanado mo naceméi, rom le -
bic sa Suale bas mogvcenda dag vedgi na mor wyvis nor méi eTer -
zeTo vani, bos tneuli da baR Ceali kul tu re bi saTvis. amitom,
md&i mor wyvis nor mdis da sadgenad vi sar gebleT literatura -
Si ar sebuli da sap ro eqdo mo naceméiT. ze moT CamoTvli i
kul tu re bidan da nar CenisaTvis ag ro mée osadgureb ze ar sebuli
dakvir vebis mo nace mdi sa da Cveni ga mokvle vis sa fuZ vel ze, (2)
for muiT dad genilig na mor wyvis nor méi mce nare Ta zrdagan -
vi Tare bi saT vis.

cxr.1Si moy vanilia sa Semodgomo xor blis (ge ris) mor wyvis
nor méi mmSi savegeta cio Tve ebSi ni adagis 70 sm fe nisaTvis.
sakvlevte ri to ri aze amkul tu ris T esva oqtom ber Si war maebs:
dablob ra ionebSi Tvisda sawyis Si, xo lo maR lob Si Tvisbo -
los. Ta visi aR maenebisa da nor méu ri zrdagan viTare bisaT-
vises kul tu rada Tesvis Tanave wylis sak mao maags sa Wiro ebs.
gansakuT re biT did moT xovnile bas uyenebs igi sax nav fe nas. Tu
am fenaSi wylis ma ragi 20 mmze nakle bia, mi si aR maceneba da
Semdgo mi zrdagan vi Tare ba sagrZnob lad fer  xdeba.

aRmasavleT sa qar Tveloste ri to ri aze ar sebuliag ro méeée o-
sadgure bis mi er ni adagis te nianobaze war mecebuli dak vir vebis
maale bis ana liz ma a@ena, rom gar da md. alaz nis mar cxena sa-
napiros ra ionebisa, ni adagis te nianoba saxnav fe naSi, iS viaTi
gammaki sis gar da, 20 mmze nake bia. amitom, sa Semodgomo
xor blis (qe ris) rwyva da Tesvis Tanavea saWiro. ga mé&e ni anebeli
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morwyva SeZle ba vawarmoT 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 enberi) mor wyvis ori nor maa moyanili: mric  xvel Si
saxnavi, xo lo mniS wvnel Si mTIli ani aqti ur fe nisaTvis. mor -
wyvis nor ma sakvlev ra ionebSi sak mad did far gleb Siic vle -
ba. saxnav fe naSiigiic  vle ba 17 mmdan 33 mmmde da miisi di de
Ziri Tadad gan piro bebulia ni adagis meganikuri Se madyerlo biT.
mZme meanikuri Se madyenlo bis ni adagebSi igi 30 mmis, xo o
mCe Si 20 mmis far gleb Sia. ve geta ci is ga naxle bis Sermdeg mce-
naris moT xovnile ba wyal ze iz rde ba. niadagi wyliT uz run -
vel yofi liun da iyos gan sakuT re biT Re ros ga maRebis, da Tav-
Tavebi sa da Tes lis for mire bis dros. am faz TaSoris pe ri od -
Si ni adagis op ti mdu ri te nianobis qve da saz Rvari ma Ralia,
amitom,ac mor wyvis nor ma mzne mgani kuri Se madyenlo bis ni ada-
gebi saT vis sa Sualod 85 mmis far gleb Sia, xo lo mCa te megani ku-
r Se madyeno bis ni adagebi saT vis 6067 mms aRwevs. bolo rwy va
unda Catar des rZi seburi sim wifis daw yebande, rad gan am faz -
TaSori so peri od Si mor wyvam S&le ba mcenaris Ca wola da Se -
sabamisad, mo savlis Sem ci re ba gamdwvi 0s.

cxrili 1 morwyvis normebi (mm) saSemodgomo xorblis (geri S)
SemTxvevaSi niadagis 0_70 sm sisqis fenisaTvis
4 ) Tve

pungt X Xi M VY [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
u duSeTi 27/182 | 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 vanilia mor  wyvis nor méi (mm) vazi saTvis sa ve-
geta cio Tve ebSi. es nor méi gaT vli lia ni adagis 0100 smia ni
fe nisaTvis. ro gorc cxri li dan Cans, mor wyis nor ma veyeta ci -
is ga naxle bisas mZime mganikuri Se madyenlo bis ni adagebisaT -
vis 100 mmis far gleb Sia. agro mée oro lo giuri mo nacemdis ana -
liz ma a@ena, rom va zis yva vilo bis da sawyisis Tvis ni adagis
te nianoba sakmad xSi rad, xu Ti dan sam SenTxvevaSi mainc, op ti -
malu ri te  nianobis saz Rvris max lob lo baSia. ga mmakiss isev
md. alaz nis mar cxe na sanapiro war maoadgens. amitom, yvavilo bis
dawyebande ni adagi erT mor wyvas m@nc sa Wiro ebs. yvavilo bis
danTTavre bis Semdeg, mete oro lo giuri pi ro bebis mi xedviT,
rwyvis ra odenoba er Ti dan samade meryeobs. bo lo mor wyva,
ro gorc mec niere bi aR niSnaven, unda Catar des sim wifis da saw
yi sande, rad gan am pei 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 wwis hor ma
dasawyis Tan Sedare biT 2035 mmiT mcir deba.

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

. Tve

# punat MmNV | vV [ VI [Vl [Vl 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 whnori 23 105| 63 84 84 | 105| 123

sakvlev te ri to ri aze xe xilis ba Rebis gav rce le bis zo na
sakmad di di a. cxa dia, rom gan vi Tare bis fa zebic yve lara ion-
Si sxva dasxva dros iw yeba da va debs So ris sxva obac zog jer
erT Tves aR wevs, magram, ago mée osadgure bis mo nace méis ana -
liz ma da Cvermma ganokvle vebma a@enes, rom TiT qgns yvel gan ve-

geta ci is da sawyisi saTvis ni adagi ar aris uz run vel yofi |i
sakmai si ra odenobis te niT da yva vilo bis da sawyi sande xe xi -
liser Timor wyva minc au ci le belia. rwyvis nor ma am pg od -

Si 110144 mm far gleb Si meryeobs. yvavilo bis Semdeg mete oro -
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lo giuripi ro bebis mi xedviT rwyvis sa Wiro ra odenoba samande
iz rde ba. mor wyvis nor maam pg od Si 6286 mmmde mcirdeba.

si mindis, ise ve ro gorc sa Semodgomo xor bli sa dasxvaer -
Twli ani sa sof losa mer neo kul tu re bis, aR maeneba da Sem-
dgo mi zrdagan vi Tare ba saxnav fe naSi wylis ra odenobazea da -
mdki debuli. ap ril Si ki, ro ca si minds Te saven, saxnavi fe na
sakmad ga morBra lia. ami tom, da Tesvis Tanave rwyva au ci le bel
Ronis Ziebad un da CaiT valos. es xels Se uwyobs mce naris dro -
ul aR macenebas da mi si wyliT mo  maa gebas zrdagan vi Tare bis
sawyis etap ze. gamae nianebeli mor wyva SeiZle ba Caar des ro -
gorc sax nhavi fe nisaTvis, ase ve mTdi ag ti uri fe nisaTvis (070
sm). mgram, Tu ga ViT valis winebT, rom sak vlevte ri to ri azeiS -
viaTad mo disdi dina le gebi,umjo besiig neba, rom mor wyva mTe
liag ti uri fe nisaTvis Catar des. cxr.3 Si moy vanilia sa vegeta -
cio Tve ebis mor wyvis nor méi (mm) si mindi saTvis. ap ri lis Tvis
svet Si mric xvel Si moy vanilia mor wyvis nor méi sax navi fe nis -
Tvis, xo lo mniS vnel Si mTe li aq ti uri fe nisaTvis. ro gorc
cxri li dan Cans, saxnavi fe nis Tvis mor wyvis nor ma 1734 mmia,
xolo mTe liag ti urife nisaTvis 70114 mm. gasakuT re biT di dia
si mindis moT xovnile ba wyal ze yvavilo bis daw yebidan ta ros
gamasaxvande. am dros fa zTaSori so peri od Si mor wyvis nor ma
5995 mmis far gleb Sia da ni adagi orsam mor wyvas saWiro ebs. ve-
geta ci isbo los mce naris moT xovnile bawyal zekle bulobs.

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

. Tve

# puna M [V [ VvV [ VI [Vl Vil X
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

Saqgis War xali erTer Ti wamyvani kul tu raa Si da gar TISi.
misi mo savli anoba di dad arisda mdkidebulini adagiste niano-
baze. savegeta cio pe ri odis da sawyisi dan gansakuTre biT foT -
le bis zrda mim di nare obs, rac iv li sis da sawyi sande grZel de-
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ba. Sendeg, ag vis tos Sua ric xvebande, swra fad iw yeba Zire bis
inten si uri zrda. ag  vis tos Sua ric xvebi dan Zi re bis zrdis in -
ten si voba kle bulobs da gan sakuTre biT dro is am monakveTSi
Saqgis da gro vebas aqvs ad gili. bu nelri via, rom Saq ris War xa-
liga cile biT metwyals mo iT xovs ag vis tos Sua ric xvebande,
sanam mceais zrda mim  di nare obs. mor wyvis nor méi, ro gorc
cxr. 5 dan Cans, 6391 mmis far gleb Sia. zaf xul Si mor wyvis nor -
méi Se dare biT mci rea 8 4976 mmis far gleb Sia, rac imi Taa ga-
mowveuli, rom ni adagisop ti mdu rite nianobis qve da saz Rvari
vegeta ci isim pe ri od Si Se dare biT ma Ralia.

karto fi lisa qarTvelo Si, Zi ri Tadad, Se dare biT maRalra i-
onebSi 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 lina le qebisga moeskul tu ramor wyvas dar gvis Tanave saWk
ro ebs. kar to fils gan  sakuTre biT di di moT xovna agvs wyal ze
ivnisiv lis Si, rad gan am Tveebs enTxveva faz TaSori so peri odi
sayvavilis war mognnayvei lo ba. mai uri yva vilo bis dam Tavre -
bis Tanave misi moT xovnile ba wyal ze mcir deba. amis gar da, un -
da gaviT valis winoT, 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 cemdi mor  wyvis
nor méi unda Sencir des 3040 pro centiT,ra Taar mox des wylis
gadaxar jvadada tu bere bis gan vi Tare bis Se Cee ba

Tanbago wyals di  dira odenobiT sa Wiro ebs rgvis pe ri od Si,
rac ga md yeneba misi fes vTa sis te mis gansavi Tareblad . aseve
di di moT xovnile baaqvs mas wyal ze yvavilo bisdros.da narCen
pei od Siigi kar gad itans sim Srales. rgvis pe ri od Si Tam ba-
gos mor wyvis nor ma niadagis 050 sm sis qis fe nisaTvis 5163 mmis
far gleb Sia (cxr. 7).

cxrili 5 Sagr is Warxlis morwyvis normebi (mm) niadagis
0_70 sm sisqis fenisaTvis
# . Tve
pungt N |V | VI [Vl Vi
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 vanilia mze sunwi ris mor wyvis hor méi (mm) niada-
gis 70 sm sis qis fe nisaTvis. mzesunei ra gan sakuT re biT gav -
rcel da siR naRis, gur ja anis da dedo flis wyaos ra ionebSi.
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esra ionebi mci re na le giania da amitom, aqsa Wioa Tes vis Tana
ve rwyva. mor wyvis no r na mCe meqani kuri Se. madyenlo bis ni ada-
gebi saT vis 85 mmmde aRwvevs, xolo mZi me meani kuri Se madyeno -
bis ni adagebi saTvis 110 mmmdea. ywad lo bis da sawyi si saT vis mce -
naris wyal ze moT xovnile baiz rde ba darad ganac niadagis op -
ti méu ri te nianobis qve da saz Rvaris ric  xvi Ti mniS vndo bac
iz rde ba mor yvis nor ma am pd od Si 75 mms ar un da aWar behdes.
saWiro ebis SemTxvevaSi mesame morwyva agvis tos da sawyi sante
unda Catar des, r aTa Sendeg ni adagis zed mé te nianobis ga mo
mcenare, rom lis sim Zimis centri yva viled Sia ga dasuli, ar
Cawes.

cxrili 6 kartofilis morwyvis normebi (mm) niadagis 0_50
sm sisqis fenisaTvis
. Tve
# punat NV [ vV [ VI VI Vil
1 axalcixe 72 8l | 41| 41 | 61
2 | TeTriwyaro 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 Tambagos morwyvis normebi (mm) niadagis 0_50 sm
sisqis feni  saTvis
4 . Tve
punqt v [ vV [ vV ]V
1 marneuli 63 63 53 | 42 | 42 58
2 | lagodexi 51 51 | 41| 41 | 41 | 62

bostne ulis  kul tu rebs, sxva sasof losa mer neo kul tu reb -
Tan Sedare biT , nakdeb siR rmeze ganvi Tare buli  fes vTa sis te ma
axasi aTebs. amitom, cxr .9Si mowanili  morwyvis nor méi niada-
gis 050 smsalvis aris gankuTvnili . zemoT Tgmuis gamo es
kul tu re bi saWiro eben xSir morwyvas (TveSi 23er ): pir vel
mor wyvas saWiro eben dar gvis Tanave, Serdeg ki kli ma&u ri  piro -
bebis da mixedviT TveSi or jer an sanjer . samwuxarod , maace-

méis simci ris gamo bostne uli kul tu re bisaTvis aRniSnuli
sakiT xis uf ro dawvri le biTi Seswada ar maxer xda.
bolos un da aRi niSnos, rom moy vanil cxri leb Si mor wyvis

nor méi mo cemuia sa vegeta cio pe riodis yve la Tve ebisaTVvis,
rac ar niS navs imas, rom es kul tu rebi 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 odis daw yebis dro, ase ve am pei od Si kli mau ri pi ro bebi.
am mzeziT mor wyvis hor méi mo cemdia sa vegeta cio pe ri odis
yvela Tvi  saTvis.

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

# pungti Tve
v Y VI Vi Vil
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

# . Tve

punat vV [ VI | Vil |V
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
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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 genili sarwyavi normebi damokide bulia rogorc

TviT s/s kul turaze, ise niadagis meqganikur Semadgenlobaze.

msubugi meganikuri Se madgenlobis nia dagebisaTvis sarwyavi
normebi mZime meqganikuri 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 Georgial.Geladze, N.Devdariani, S.Ke
adze,G.Chikvaidze, O.Shhdze/. Transactions of the Institute of
Hydrometeorolog. 2001.V.106.p.99407.Georg.:Summ.Georg., Eng., Russ.

Watering norms for various periods of growth and development of 9 basic
agricutural crops of Eastern Georgia have been determined. Investigations
demonstrated that duag the vegetation periodll mentioned crops need several
waterings. Determined watering norms depend both upon an agricultural crop itself
and mechanic composition of soil. Yéang norms for soils of light mechanic
composition makes 7075% of the values of watemorms for sibs of heavy
mechanic composition.Tab.9,Ref.3.
vrs 631.675
JUibddidL Jtetso Odzdz" § § tsdzdodz j detsteds” HdzWv tof
te@LdIsdwy thdsedzr = Ckdz skte o EmMizls&dw |

R. [ ., rdoHOtcd Qudedj &+ 1ZdHdPlea@® ., z0j dzdHL §
vtclzH sigls Ristiz Is O cladsdmsssdg jdla jéftS] 20016 s . 110fR9-107.
'I'.{tGIZL.; ejL. QL. , ¢odze. , t E2MMME.

vl Odzts o dzj dz' f sdzd o dz" § dzts te d3" H dzw tc O
cOLodBYBdHEMdesoa dz" = Mj dz2 MC tshlss Y&k o | dada
Rfdzj Hise OdzQelzd f SYUBEB o Isj yjtapd ®H@ j P d B

btoj dedzr § S bz lsHE€ddstc j Bizdzdso =ipj. L fls Odztso dzj
dzstedsr LOodmvwis COGskik , HBBRE2 di.sds. Sdigjd2 Od
ftsyer . 1tdzdedr j detstcd3dzdrdeinC s o Mo ©
7075% tsls odpdiaddm drdz ditdste d3  H ozW f sydC desavts) j ¢
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hidrometeorologiis institutis Sromebi, tomi # 106, 2001
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL .#106, 2001
bt pOOY | bOdhaeddOs | YO bd | + | 6dleY@O 106,

uak 551.577 : 556.53
r.mesxia
mde oro lo giurive lebis obi eqtu riwar modgenis
ric xvi Tiga dawyvetamdi naris Ca monadenis
modeli saTvis,ga nawile buli para met rebiT
ro gorccno bilia, mTi anre gionSidak vir vebis pun gte bis
simci ri sadarTu liorog rafi ulipi ro bebisga mo, mdi mo na
cemdiver ga dafa ra ven auzis mTel te ri to ri as. amitom, isini
repre zenta tu li ari an mxolod maT gare mormavel mci rete ri -
to ri aze. dak vir vebis pun gte bis ara sakma siin for mai uliSe -
saZeb lo baar Tulebs mdi naris Ca mamadenis mo deli re bisaT vis
mée oele mete bissiv rce Sidadro Siga nawile bisobi equ ri
maace méis mi Rebas.
cno bilime teoro lo giulive lisobi equ riana li zi[2,3]
hidro lo giaSiarga mdyenebamisisir Tuli sadawlis Sig niT
Canmadenis mra val je ra diga moTvle bis ga mo.
cxadia, Seq mniimdgo mae obi dan ga mosavals war maadgens
dakvir vebis pun gte bis gaz rda, ga zomvisra di olo kaci ur me -
Tod ze gadasvla,rac sa Suale basiZ le vamivi RoT ne bis mier
dro Sisa Wiro mo nace méi ba dis kvan ZelSi.
madel Si Se sasvle lime teoro lo giurive lis obi edu ri
war modgenis ric  xvi Ti ga dawyveta xor ci el deba marti vixer xiT
punqgteb ze ga zo milimo naceméis ba disre gula ru | kvan ZelSi
inter pola ciaeqstra pola ci iT.
bazi surin for mai as war moeadgens 1:500000 maSta bisto pog-
rafi uliru ka da mi simor fo metru lima xasi aTeble biba dis
kvanZel$si. am prin ci piT age bulimo delissa angari So sqe m&i
Sesasvle lidRe Ramuime te oele mete bi (na le gebi Pmm, haxis
tempera tu ra t°C dasi noti visde fi citi d mb)malels mi ewodeba
badis kvan Zebis mi xedviT.
maali Ti saTvis nax.1ze moy vanilia md. aWa ris wylisau zis
sgema Cahkati kve TiT ge dasTan. masze da debuliare gula ru li
paal elog ra méis ba de, da ci le bakvanZebs Soris 10 kmia. ba dis
kvanZebi, maTi mde bare o bis mi xedviT, mi ewee ba axlomde bare
dakvir vebis pun gtebs.
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dakvir vebis pun gti dan badis kvan Zelre gar damaai ko efi ci -
enti K nale gebisaTvis ga nisazRvre bafor muiT:
K=P/P, , (1)
sadac P da P; punqgteb ze ga zo mili dare gionau rida mdi-
debule bisgra fi kebi dan badis kvan ZehsaTvis Ca mdRebulisa Su-
aomra val wli urina le qebia.si maRkeb ri vire giondu rida -

mdki debule bis gra fi kebiage bulial. via di miro vis mier [1]
er TniSnahid rok li mau rira ionebis mi xedviT (hax. 2).
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P StrixidReRa muija muinale gebis ba dis kvan ZelSiobi -
equ riwar modgenisric xvi Tiga dawyveta xor ci el debadakvir -
vebis pun gteb ze gazo mili P dReRamuija muina le qebis gam-
rav le biT Se sabamisi ba dis kvan ZehbsaTvis mi Rebul gar damaal
koefi ci enze for mdiT

P=kP , 2
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rad gan auz Si 1000 m ze moT di dia myarna le gelze gariTga -
moweuliga zomviscdo mie ba, amitom, Seg vaqvs maze Ses wore -
ba

K=1.05+0.0001(k, i 1000) , 3

ag H,, 0 badiskvan Zisabsolu tu risi maRea.

badis kvan Zelsi ha eris sa Sualo dReRa muitem peatu ris ga
moTvla war maebs wrfi vi inter pola ciaeqstra pola ci uri for
muiT

tv=tgr+a(HoHsad) - (4)

sadac t,, da tgr 0 badis kvan ZehsaTvisga moTvli lidasad -
gur ze ga zo miliha erisdReRa muitem peratu re bia; Hy, da Hgag
0 badis kvan Zisadasad gurisab solu tu risi maRea(m); a paa
metri, ro mdécmci redic vle ba Tveebis mi xedviT, amitom, aRe -
bulig na misisa Sualo mniS vndo baa = 0,005.

badis kvan Zelfi sa Sualo dReRa muisi noti visde fi ci tisin
ter pola ciaeqstra pola ci isaTvis ga moviyeneT (3)is ana lo gi uri
for mua:

Okv=0Osagta(HoHsad) (5)
sadac dy, da dgqyq badis kvan Zelsi ga moTvli li da sad gur ze
gazo mili dReRa muiha erissi noti visde fi ci tia, a paa metri
gani saz Rvre ba saSualo mra val wli urisi noti visde fi ci tis
si mafeb ri vida mdidebule bisgra fi kidan (nax.2) Ti To euli
sadguri saT vis calcal ke, ro gor c mru dis mxe bistan gesi.
saangari Sosgemisada (2) t (5)for mde bis mar Tebulo ba
Semownduliiq namd. aWais wylis Ca maadenis mo del Si, ga nawi-
le bulipa rametrebiT. kerZod, mi Rebuliig nadamakngofi le be
liTan xvdena gamoTvlil da ga zo mil xar jebs So riss.qe dis
hid ro lo giurkveT isaTvis.
literatura I REFERENCES|f rRu[ [ duuULt ¢
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mée oro lo giurive lebis obi equ ri war modgenis ric xviTiga -
dawyveta mdi naris Ca mmadenis mo deli saTvis , ganawile bulipa -
ra metreb iT ./r.mesxia/.hmis SromaTa krebuli. _ 2001. _t. 10 6. gv.108
111 garT.; rez. qarT., ingl.,rus.
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Camaoadenis modelSi, ganawile buli parame trebiT,
meteorolo  giuri velis obieqturi warmodgenis ric XViTi
gadawyveta ganxor ciele bulia regularuli badis kva nZebSi
sad gurebidan meteoe lementebis mniS vnelobebis interpo laciiT
da eqgstra pola ciiT.il.2 Jlit.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/. Tragactions of

the Institute of Hydrmeteorology. 2001.V.106.p.1a8l1.Georg.Summ.Georg.,

Eng., Russ.

Numerical solution of objective presentation of meteorological fields for
runoff modeling with distributed parameters is conducted by therjrtiation and
extrapolation of vales of meteorilogical elements from statianghe regular
grid knots.Fig.2,Ref.3.

551.577 556. 583
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hidrometeorologiis institutis Sromebi, tomi # 106, 2001
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL .#106, 2001
bt pOOY | bOdhaeddOs | Y6 bd | + | 6dle@O 106,01

uak 556.5
l.gi ti aSvili, l.sa nebi Ze, g.stvi lia

ganaxle buli monacemebida savleT sa qar Tvelos mdi nare e-
bis mya r Ca monadenze

mdinare ebis re Jimis erTer Ti mniSyndo vani ele mekia mya ri
Canaadeni. misi Ses wava da iwyo hid ro mée oro lo giuri gse -
lis gan viTare basTan er Tad 1934 wli dan da grZel deba dRemde.
es masale bi Tav moyi lia weliwde uleb Si da maT sa fuZ vel ze
Sedgenilia hid ro lo giuri cno bare bi, rom le bic mo icaven sa-
Sualo Tvi ur, wli  ur, ag reT ve magi méur da mi ni mdur mnisS -
vnedo bebs 1962, 1970, 1975, 1980 1985 da 1990 wlebis do neebi saT -
vis.

miRebuli ma sale bis sa fuZ vel ze Sed genilia ara er Ti mec ni-
eru li mo nogra fia. maT So ris mniS vndo vania m.ala ver daSvi-
lis da sxvebis [1], l.gve le sianis [2], g.sva niZis [3], g.xmala Zis
[4], o.xala bianis [5], g.xer xeuli Zis[6],i.xer xeuli Zis[7]dasxva -
Ta Sro méi, ro nkebSic Catare bulia da savleT sa gar Tvelos
mdinare ebis myari Ca mmadenis re Jimis Seswavla, dakavSirebuli
ri gi mniS vndo vani prob le mébis ga dawyvetasTan. maT So ris aR -
saniS navia Sa vi zRvis sa nhapiros degradacias prob le ma, ro me
lic iT valis winebs konti nertu ri me Ce&is dac vis Ro nis ZiebaTa
teq ni kureko nomikuri da sabuTebisaTvis sa Wiro mec nieru li ba -
Zis Seq mnas. garsakuT re biT es exeba dRe vandel pe ri ods, ro ca
gadi 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 gilieq ne
ba momaal Sic. mar to imis mtki ceba, rom md. Worox ze kaS xle -
bis age bam SeiZleba ga moiwvios g. ba Tu mis dat bor va daaxlo e-
biT 150 miT, rom bo lo 5060 wlis gan malo baSi Sa vi zRva q.
foT Tan 1 kmiT Se iWra xmeleT Si,rom wyal sacavebis, ka ri ere -
bis mSenebo ba mdinare ebze mniSvndov nad anci rebs nata nis
ra odenobas, axle burad aye nebs sakiT xs myari Ca mmadenis Ses -
wauis saqg mé&i. agedan ga mordi nare, mocemul naSromSi ga  mai -
le bulia yu rad Reba dasavleT sa garTvelos mdi nare ebis myari
Canmadenis ga naxle bul ma xasi aTebleb ze.
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mya  Canmadenis ganaxle buli maasi aTeble bis dadgenis,
andi zi sa da ganzo gadebis sakiT xebs safuZ vlad daedo dak-
vir vebis maala , mowanili hidro lo giur cno bareb Si da wylis
kadastreb Si, warmodgenili cxr .lis saxiT . igi mdcavs wyli sa
da mya Canmadenis mraval wli ur saSualo mniSvnelobebs ,
dawyebuli  dakvir vebis wli dan 1962, 1970, 1975, 1980, 198%a 1990
wle bande 11 mdinaris Caiketi hidro lo giuri kveTebisaTvis. es
mdinare ebia bzi fi , gumisTa, kodo ri , enguri , ri oni, suf sa, nata -
nebi, kintri Si, Cagiswydi da Wao xi (aWas wydi ), ro ntebic
uSualod er Tvi an Sav zRvas. m&i wyal Serkre bi auzis far To bi
meryeobs 120 kné (md Cagis wydi ) 22000 kndmde (md Wao xi); j a
mui si di de Seadgens md Wao xi s.erges CaWIiT 43724 knis,
xolo mis gare Se md awds wayli s.gedas CaWIiT  23074km. es
aris dasavleT sagarTvelos teri to ri is daaxlo ebiT 70%.
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xi s.er ges CaTvliT, misga re Se ki 888 m3wm. asdi ve ganawile -
biT xa siaTdeba myai Ca mamadenic, ro méic meryeobs 0.20.4
kg/wmdan 240 kg/wmmde, janui ki Se adgens 515 an 265 kg/wm (md.
Wao xis gaT valis winebiT an mis ga re Se). miRebul Se degebze
Zdi andidgav le nas axdensdi didasa Sualomdi nareebis ri -
onis, Woro xis, ko dori sa da en guris far To bebis, Txe vadi da
myai Ca maadenis ja mui 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 -
Tdebian Sav zRvas, ze moT moyvanili 4 mdi  naris wil ze modis
maT wyalSemkrebTa mTli anifar To bidan Txe vadi da mya ri Ca mo
nadenis 8090%. anri gad, es oT xi mdi nare, sxva pa ta ra mdi nare e-
bis xar jis gaT valis winebis ga re Se, gansazRvravs Txe vadi da
mya Ca mamadenis cva le bado bis xa si aTs, maT ra odenobriv si -
di deebs 10%mde si zus tiT.

cxr.1Si moy vanili mo naceméidan mead sa inte re soa Txe vadi
da myari Ca mmadenis ur Ti er TkavSiri, ro mdécw ar modgenilia
nax.2ze wli sa da se zo nebis mi xedviT, rac gvaZ levs sa Suale bas
gamoviT valoT wli urida se zo nuri mya ri Ca maadeni da savleT
saqgar Tvelos mTel te ri to ri aze da Se vafa soT myari Ca maade-
nis di namika.

4 di di mdi naris mo naceméis sa fuZ vel ze 1962 wlis do  neze
Txevadi da mya ri Ca maadenis ja muisi di de Se adgens Sesabami-
sad 1070 m¥wm da 523 kg/wm. kerZod, 1 m3wm Txevadi Ca mmadeni
Sei cavs 0.49 kg/wm myar Camonatans. 1970 1975, 1980, 1985 da 1999
wle bis do neebisaTvis mi vi RebT Sesabamisad Txe vadi da mya ri
Cananadenis mniS vnedo bebs 1036 n¥wm da 515 kg/wm, 1126 $hwm da
511 kg/wm, 1142%wm da 532 kg/wm, 1186 #iwm da 495 kg/wm, 1237 Bwm
da 608 kg/wm. ro gorc Cans, Txe vadi da mya ri Ca maadenis nor me
bis cvli le ba wrfivi damokidebulebis xa si aTs ata rebs.
magram, my& Ca maadenis di namika 1985 da 1990 wle bis do neebze
dar Rveulia. es aix  sneba gazomvebis cdomile  biT, sa guSago ebis
gadaadgile biT, wyal sacavebis aSe nebiT, ka ri ere bis mowyohbiT
da sxva. magram, eWvs ar iw vevs is cvli le bebi,ro mleb sac ad gi-
li hgon da kveTisaTvis md. ri oni s. sa koC&iZe, sadac 1983 da
1985 wle bSi wylis mya ri xa rje bi Se adgenda Se sabamisad 150
m¥wm da 150 kg/wm, n@in, ro desac ¢. foT Tan (sadac md. ri ons
ar cer Ti Se nakadi ara aqvs) Ca mamadeni aR mo@da Se sabamisad 247
n¥wm da 210 kg/wm, e.i. TiT gmis 1.41.6jer meti. ratom iq na miRebu-
lime to ba gaugebaria.
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ami gad, 4 di di mdi naris wli uri ja  mui mya ri Ca manadeni
Seadgens 575 kg/wm, anu 18.1 min. to nas weli wadSi maTi 31.4 km3
wyli anobis dros. g.xma la Zis monacem®iT, TiT gmisigi ve wyli a-
nobisas dros (30.9 kr), myai Ca maadeni co ta Ti metiaR mo@da
da Seadgina 21.9 min. to na. m.alaver daSvilis mo nacemébis Ta -
naxmad, 29.1 ki wyli anobis SemTxvevaSi cxr.2 mya ri Ca maadeni
Seadgens 16.0 min. to nas.

cxr.2is Ta naxmad, Txevadi da mya ri Ca mmadenis da -

dgenili cdo mile bebi naklebia da saSveb si dideebze. amitom,
miRebuli Sedegebi SeiZleba gamoye nebul ignas praqgtikaSi.

cxrili 2 Txevadi da myari Camonadenis maxasiaTeblebi
sxvadasxva avtorebis SefasebaTa mixedviT

g.xmalaze m.alayer - mocemuli
maxasiaTebeli [5] daSvili Sro mis  av-
da sxv. [1] torebi
1962 | 1971 | 1987 1990
wylis xarji, km Shwm 29.6 |30.1 |29.1 31.4
cdomileba, % 1990 wdan 5.7 1.6 7.3
myari xarji, min.t. 188 | 219 |16 18.1
cdomileba, % 3.9 17.3 | 131
| iteratura I REFERENCES[ rRuU [T dUULT &
1. ¢ zOo j tcH Oh o d dzd [ .z.,sttydoh oddzdted @dz? . |,
t dfmMfzedzd € Oz € 52 fiplpOVE yj delisdi2ts 26 t7dptdzj, Is dfsts v | v
2 1 BHdzr | ] Miktemr 1 OCOoCOL ! W, ] BH 4 HOC
[ ., JdHteRjIspB8dMHOIs, 1988, 2
319 dimdOded [ . 4., zdJ dz yjdzidzd .} .f .-} Odedk
tecdwe, 1968, 86 M.

4. 9 OQdzdHL | 1. 1. cl sHBARABLY dMilsBl dfiz02 MM
odzj dzdw e RLH. $y wwut,f.,1956 m.132144.
5 MBOdZOHL § | . . I dztsfr  dAQ U @ tste jY e gwE Osdsdfe
COLO. [., J1dHEtBiiBdLHOIS, 1978, 167 M
MmMOdzOkwdz [.1. ¢fibittesdzsedY d cGdHtodsE
mjtemrjbkzddHry 1.1 . vte. 1 OC o d3idi jHED Ief,. 3D Y ¢
). 7987.
8 mjternjbzdzdHL § R.R.,[Iz:OH iMme. 1o seBCBY

No

ckmdzO- e .e1/OELSRAEH .1,970, . 135143.
uak 556.5
ganaxle buli monacemebidasavieT sagarTvelos mdinare ebis
mya Canmadenze./ .giti aSvili , | sanebi Ze gstvi lia /. hmis
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Sro maTakre buli . _2001.  t.106. gv.112119 qarT .
rez .qarT .ingl .rus .
aRniSnulia , rom dasavleT saqarTve los mdinare ebi im-

yofebian rTuli bunebrivi da anTropogenuri fagtorebis
ufro meti zegavlenis qveS vidre aRmosavleT sagarTvelos
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 SemuSaveblia sxva-
dasxva md&o debi  mdinareebis natanis  Seswavlis mizniT .
Catarda maalebis damuSaveba  mdinareebis natan is
Sesafaseblad , gamoTvlilia myai da Txevadi Camaadeni
dakvirvebis  dawyebidan 1960, 1970, 1975, 198@la 1990 wle bamde
Catarebulia maTi Sedareba gamoTvlil maxasiaTeblebTan
romle bic miRebulia  adreul wlebSi  sxvadasxva mkvle varebis
mier. myari Canonadenis dinamikam da Sedarebam gvi Cvena rom
SeimCnevaamuri myai Camonadenis Semcireba, magram es Semci-
reba umniSvneloa da ar aRemateba gazomvebisa da gaamgari Se-
bis dasaSveb sizus tes . il .1,cxr .2Jit .das.8.

UDC 556.5

Renewed data on soif runoff of rivers in Western Georgia. L.Kitiash
vili,L.Saneblidze,G.Stvilia/. Tnasactions of the Institute of Hydmeteorology.
2001.V.106.p.11:219Georg.:Summ.Georg., Eng., Russ.

It has been noted that rivers of Western Georgia are moreteafféy
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 imestigation of runoff allvium 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 till960,1970, 1975, 1980, 1985 and 1990, comparing
them with the characteristics established earlier by various investigatoraiming
and comparison of the solid runoff showed the decrease of a total solid runoff,
being within the error values of measueathand calculation.Fig.1,Tab.2,Ref.9.

urs 556.5
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hidrometeorologiis institutis Sromebi, tomi # 106, 2001
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL #106, 2001
bt pOOY | bOdhaeddOs | YO bd | + | 6dleY@O 106, 2001

uak 551.578.48
l.gal dani, m.salug vaZe, n.kobaxi Ze
zvav Senkre bebis gav rce le bissix Siresa gar Tveloste ri -
to ri aze

zvav Serire bebis gav rce le bissix Sirisdad genas gar kveuli
meaieru lidapraq ti kulimniS vndo baaqvs. amae dros, zvav -
saSiSro ebis xa ris xismi xedviTte ri to ri isda raionebisas am
parametris, rogorcerTer TiZi ri Tadira odenobri vimaxasi a-
Teblis, Ta vi sebure bebis gaT valis wineba auci le belia.

zvav Serire bebis six Sire Siigu lis xmda zvav Serkre bebis ra -
odenoba grZiv ki lo metrze [13, 6, 9] an far To bis er Teul ze [5,
7, 8]. zvav Serkre bebisra odenoba grZivki lo metrze kar gad ga mo
xatavs zvav Serkre bebis gav rce le bis Ta visebure bas mdi nare ebis
xeo bebis, sar kinigzo da sa avto mddilo gze bis, eleq tro gadam
cemi da kav Sir gabmuo bis xa zebis gas wvriv, magram, ver iZ le va
zvavSemire bebis te ri to ri uli gav rce le bis re alur su raTs.
grZiv ki lo metrze zvav Serkre bebis ra odenobis dad genis dros
mxedvelo baSi mi i Reba mxolod i  sini, rom le bic aR weven mdina
re Ta xe obis Zi ramde (kala potamde), hkveTen sar ki nigzo dasa av-
to madoilo gzebs, eleq tro gadantem da kav Sir gabmdo bis xa -
zebs, xo loiq ve axlom debare zvav Serkre bebi yu rad Rebis miR ma
rCeba. amaganave, er Tsa da ima ve ra i onSi, sxva dasxva mimarTu -
le biT, zvav Serkre bebis six Sire mniS vndov nad gansxvavdeba er -
TmaeTi sagan. mocemul ubanze zvav Serre bebis ra odenobis
gansazRvra grZiv ki lo metrze ariZ le va saSuale bas dadgenil
ignas di dite ri to ri isaTvis zvav Serkre bebis gav rce le bis re a-
lu risu raTi, mi Rebuli Se degebis gan zogadoebiT. gar da amisa,
zvavsaSiSro ebis xa ris xis Se faseba zvav Serkre bebis ra odenobiT
grZiv ki lo metrze nak le bad ga mocsadegia praq ti kaSi ga mcsaye-
nebad da sxva dasxva zvav saSi Si ra ionebis Se dare biTi da xasi -
aTebi saT vis [2].

zvavSerire bebiste ri to ri alu riganawi le bis Sesa swavlad

SeiZle ba gamodges zva vSerkre bebis six Siris far  Tobri vi maxa-
si aTebeli, ker  Zod, zvav Serkre bebis ra odenoba far To bis er Te-
ul ze. igi sa Suae bas iZle va SevadginoT zvav Serkre bebis
sivrciTi ganawile bis ru ka, sadac ga moyofi li ig neba maTi
gavrcelebis sxva  dasxvasix Sirisra ionebi.
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teri to ri is da xasi aTeba zvav Serkre bebis gav rce le bis six -
SiriT war modgenilia s.mi agkovis Sro m&i [7], sa dac gaT valis -
winebulia mxo lod xe visis zvav Serkre bebi, rom leb Sic zva vebi
yovel wli urad war mdgmnéa, xolo spo raduli zva vebis zvav -
Serkre bebi mxed velo baSi araa mi Rebuli. amis ga mo naSrom Si
mowani li zvav ~ Serkre bebis six Sirere alur ze nakle bia. zvav Sem
kre bebis six Siris Ta visebure baTa gamove nis dros mxed velo -
baSi un daig nas miRebulimaTiyve lamor fo lo giuriti pi.aWa
raimere Tis mTi ani sis te misa da sva nelis te ri to ri aze am
sakiTxis Seswavlas eZ Rvnebal.qal danis Sro mi[4, 5].

sagar Tveloste ri to ri aze zvav Serkre bebis six Siris Ta vi-
sebure bis ga mosavle nad gamoyenebuli ig na savele kvle vis
dros mo povebuli cno  bebi, sa ar givo da ae ro fo to gadaRebis ma-
sale bi, sa Sualo da msxvil mas$ta bi ani ru  kebi.

dabal mTiani ut yeo an mxo lod foT lo vanityiTda faru -
lira ionebisaTvis zvav Serkre bebisa da maTi gav rce le bis saz -
Rvre bis da sadgenad au ci le beliasa velesa Ziebo sa muSao ebis Ca-
ta re ba. am raionebisaTvis  Ziri Tadad spo radulizva vebia da ma
xasi aTebeli da ma Ti gav rce le bis saz Rvris dad gena, iS viaTi
ganmera do bis ga mo, mxdod msxuvil masta bi aniru kebi sa da ae -
ro fo to gadaRebis masale bis gamoyenebiT, TiT gmis SeuZl ebelia.

saSuaom Ti ani ra ionebisaTvis, rom le bic Zi ri Tadad xSi -
ri, wiw vovani an Se re uli tyi Taa dafaru li, zvav Serkre bebis
six Siris gan saz Rvris dros, gar da save le sa muBSao ebis Se degad
maoovebuli ma sale bisa, far Tod ga moviyeneT aero fo to gadaRe-
bis masale bic. aq Zi ri Tadad sis te m&u ri zva vebia gav rce le bu-
li. ma Tikva liad gilob rivlan dSaf tSikar gad aris Se nar Cu
nebuli da naT lad Cans ae ro fo to gadaRebis masale bis deSif -
ri re bis dros. ge obota nikuri ma xasi aTeble bis gaT valis wineba
saSuale bas iZle va zus tad dad gindes zvav Serkre bebis gav rce -
le bissaz Rvre bida, amri gad, maTisix Sirec.

tyis ze da saz Rvris maRla mde bare te ri to ri isaTvis

damaasi aTebelia Zli eri da naweve ba da re li efis ero zi uli
for mdis far To gav rce le ba, romle bic Tvi Ton war maadgenen
zvavSerkrebs. re li efis ar sebuli for méi ad vilad ga nisaz-

Rvre ba ara mxo lod ae ro fo to gadaRebis masale bis, ara med
msxvil mas$ta biani ru kebis anali ziT. amitom, kar tog rafi uli
maale bis ga moyeneba da zvav saSi Sro ebis ge omorfo lo giurima -
xasi aTeble bis gamokvle va saSuale bas iZle va di di si zustiT
ganvsaz RvroT zvav Serlre bebis gav rce le bis saz Rvre bi da, amri -
gad, mari six Sirec.
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Cda re buli sa musao ebis Se degad dad genilia zvav  Serhre -
bebis six Sire (maTira odenoba 1 kn¥ze) da Se dgenilia zvav Sem
kre bebis teritoriuli ganawilebis ru ka (nax. 1). yo veli ve aman
saSuale ba mogvca ga mogveMi na zvav Serkre bebis gav rce le bis
six Siris Ta visebure bebi sa gar Tvelos te ri to ri aze. ru kaze
cal kea gamoyofi li ro gorc zvav Serkre bebis gav rce le bis nu -
lo vani six Siris mgqo ne te ri to ria, ase ve zvav Serkre bebis gav -
rce le bis sxva dasxva six Siris mgo ne raioni. kar to grafi uli
samuBao ebis Se degad dad genilia zvav  Serkre bebis gav rce le bis
six Siris Ta visebure bani, ro gorc mTli anad sagar Tvelo sTvis,
aseve cal keulimdi nare Ta au zebi saTvis.

raions, sadac zvav Serkre bebis gav rce le bis six Sire nu lis
to lia, uka via sa qar Tvelos mTli ani far To bis 43% da savleT
saqgar Tvelo Simisi mTe i far To bis 32%, xo loaR maosavleT sa -
gar Tvelo Si 52%. da savleT sa gqarTvelo Si zvavebi sgan
usafrTxo teritoria Zi ri Tadad moicavs kol xeTis dab lo bis
mindebare raionebs da Sa  vi zRvis pira viw ro zols af xazeT sa
da aWaa Si, aR mosavleT sa gar Tvelo Siki Si  dagar Tlis,gve mo
gar Tlis da alaz nis va keebs, axal ci xi sa da wal kis qva bulebs,
agreT veio ri sadaja vaxeTiszeg nebisumetes na wils.

raions, sa dac zvav Serre bebis gav rce le bis six Sire 1 kmZ2ze
nake bia 5ze, uka via sa gar Tvelos mTli ani far To bis 29% (da -
savleT sa qar Tvelo SimisimTli  anifar To bis 30%, xo loaR mo
savleT sa qarTvelo Si & 27%). zvavsaSiS ra ionebs gansakuT re -
biT di difar Tobi(au zismT li anifar To bis 3641%) uka viaT im
mdinare Ta (Woro xi, ri oni, mtkva ri) au zebSi, ro mel Ta mniSvne
lo vani nawili an mde bare obs da bal mTian zo naSi, an da fa ru -
lia xSi ri tyis sa  fariT. zvavsaSiS ra  ions Se dare biT mci re
teri to ria (mTli  ani far To bis 1017%) uWiravs im mdi nare Ta au -
zebSi,ro mel Ta umete sina wilimde bare obs sa Sualodama Ral -
mTian zo nebSi (en guri), anro mel Tate ri to ri is umete si na wi-
liaraz  vawsaSiSia (io ri,xo bi,ala zani).

raions, sa dac zvav Serkre bebis six Sire 1 km %ze aris 510, Se da-
re biTdi difar To bi (2953%) uWiravs im mdi nare Ta au zebSi,ro -
mel Tate ri to ri ismniS vndo vani na wilimde bare obs sa Sua-
lom Tianzo naSidada faru liaxSi rity issa farT (ko dori,
Wao xi, bzi fi). zvavsaSiSra ions Se dare biT mci re far To bi
(410%) ukavia im mdi nare Taau zebSi,ro mel Tate ri to riaarga -
mdr Ceadi dizva vadi uro biT (io ri,xra mi, xo bi).
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zvavSenire bebis gav rce le bisdi disix Sire (1015 zvav Serkre bi
1 knfze) xa si aTdeba saqar Tvelos mTli ani far To bis mxo lod
10% (dasavleT sa garTvelo s re gionis mTli ani far To bis 13%,
aRmosavleT sa qgarTvelo s & 8%). aseTi six Sire da maasi aTebe-
lia Zi ri Tadad ut yeo an meCer tyi anici cabo fer do bebisaT vis,
romle bic, Zi ri Tadad, mde bare oben al pur da su bal pur zo neb
Si. am ra ions 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 giTaala zani, Tu Se
Tis ala zani, arag vi, en guri, cxe niswydi, ko dori, bzi fi) au -
zebSi, rom elTa sa Tave ganlagebulia kav  kasi onis mTavari gqe -
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dis (gan sakuT re biT mi si cen tra lu ri na wilis) mim debare fer -
do bebze. da nar Cen mdinare Ta au zebSi zvavsaSiSi ra ionis far -
To biaraRe ma&e bamdimTli anifar To bis211%s.
subal pur da al puri zo nebis mniS vndo van nawil ze
zvavSerkre bebis gav rce le bis six Sire 1 km2ze aRe mée ba 15s da
cal keul ma Ral mTian, ut yeo, Zli er da naweve bul fer  do bebze
aRwevs 1820s. zvavsaSiS ra ions gan sakuT re biT di dite ri to ria
ukavia kav kasi onis mTavari ge di sa da sva neTis ge dis Txe méis
mindebare maRal mTian fer do bebze, mniSvndo vanite ri to ria o
kodo ris, leC  xumis da mesxeTis ge debis fer do behze.
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uak 551.578.48
zvav Serkre bebis gav rce le bis six Sire sa qarTveloste ri to ri a
ze. /l. gal dani, m.saluq vaZe, n.kobaxi Ze/. hmis Sro maTa krebu li.
_2001. _t. 106. _gv.120 -125_garT.; rez.qarT.,ingl.,rus.

savele gamokvlevebis masalebis, li teraturuli da sa -
argivo wyaroebis, agr eTve saSualomasStabiani da msxvi Ima -
sStabiani ruke  bis analizis safu Zvelze dadgenilia zvav -
Semkrebebis gavr celebis six  Sire sa garTvelos teri toriaze
da Sedgenilia Sesa  bamisi ruka. sa garTvelos 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 foGeorgia./L.
Kaldani, M. Salukvadze, N. Kobakhidze/. Transactions of the Institute of
Hydromeéeaorology. 2001.V.106.p.12025Georg.: Summ.Georg., Eng., Russ.

The density of avalanche collectors has been determined over the territory
of Geopia and a corresponding map has been drown on the basis of the materials
of field observéions, literary and archive sources, along with medium and large
scale maps, as well. The areas of less than 5, 510, 1015 and over 15 avalanche
collectors oven a sguarkilometer have been separated over the avalanche
dangerous territory. Each of them op@s 29, 12, 10 and 6% of the territory under
investigation, respectively.Fig.1,Ref.9.
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/hidrometeorologiis institutis Sromebi, tomi # 106, 2001
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL .#106, 2001
bt pOOY | bOdhaeddOs | YO bd | + | 6dleY@O 106,

uak 626.8: 631.4
i.gela Ze, n.dewari ani, s.ko paZe,
g.Cikvai Ze, 0.Sveli Ze
aRmosavleT sa qar Tvelossar wyav mi wehze ni adagis
opti mdu rite nianobisdad genaZiri Tad sasoflo
sameurneo kul tu ra Ta zrdagan vi Tare bis sxva dasxvaperi o -
di saT vis

mé oraciis erTerT Zi ri Tad amocanas Seadgens ni adagSi
wyli sa da haerisre Jimis re guli re ba mcenaris moT xovnile bis
dasakmgofi leb lad. wylis im ra odenobas, ro méic ni  adagSi
gmnis te nisa da ha eris iseT Ta nafar do bas, ro méic sa ukeTe-
soa mcenaris zrdi sadagan viTare bisaTvis, op ti mdursuwo  de-
ben. mas gea(iia Ta visi ze da daqve dasaz Rvari.

yvela ni  adagi sa da mce nari saTvis ni adagisop ti malu rite -
ni anobis ze da saz Rvrad miC neuliate nissi di de,ro mé icto -
lia ni  adagSi zRvru li wyal te vado bisa, anu wylis im maq si ma
lu rira odenobisa, ro mel sac ni adagi sta ti kur, uZ rav mdgo ma
re obaSi da akavebs da ro mé ic ar Ca edi neéba Rrma fe nebSi [2,3].
zRvrul wyal te vado baze meti ra odenobiT mi wodebuli wya i
ukve ar Cer deba mocemul fe nebSi da Ta visisim Zimis Zalis ze -
gavie niT gve moT Caedi neba. zRvrul wyal te vado bas mdad di  di
mniSvyndo ba aqvs samé oracio ga angari SebisaTvis. igi sa fuZ -
vlad udevs rwyvis re Jimis re guli re bas[1,2,3]. niadagis zRvru -
li wyal  te vado ba Sedare biT sta bilu risi di dea da mi si mniS -
vhdo ba damdkidebulia ni adagis meganikur Se madyenlo baze,
mis simkvri veze, str uqtu ra ze, niadagSi mari le bisa da hu musis
ra odenobaze da a.S. rac uf roax losaani adagiste nianobissi -
di de zRvru i wyal te vado bis mniS vndo basTan, miT uf ro ad -
vilad iIT  visebs ni adagSi ar sebul wyals mce  naris fe svTa sis -
te ma. tenianobis Semci re basTan er Tad mcir deba fe svTa sis te -
mis mier wylis SeT  viseba da bo los es pro cesi faq ti urad
wydeba, ra sac mce naris da Rupva mohyeba.

niadagisop ti m&u rite nianobis qve dasaz Rvrissi di de da -
mdki debulia iseT faq to reb ze,ro gori caa mcenaris saxeoba, mi -
si ve geta ci is faz TaSori so peri odebi, ni adagis fi zi kuri Tvi -

sebebi, maT Soris misi si notivis maxasiaTeblebi, da a.S. es si -
di de SeiZle ba dad genilig nasro gorc Te ori uli, ase ve eqspe
ri metuli gziT. mocemul naSromSi ni adagisop ti méu rite ni-
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anobis qve da saz Rvris da sadgenad gamoyenebul ig na a.r.kon sta -
nti novis meTo di [13], ramac sa Suale ba mogvca Segvefa sebina zo -
gierTi sa sof losa mear neo kul tu ri saTvis, ra ndenime ago met-
sadguris mo nacemébis sa fuZ vel ze, ni adagisop ti mdu rite nia
nobis gqve da saz Rvari. Sem dgomSi Seg r ovili ig na dakvir vebis
mTdi ar sebuli ma sala da a RniSnuli me To di kis ga moyenebiT
aRmasavleT sa gar Tvelo Si war maebuli cxra Zi ri Tadi sa sof -
losa mer neo kul tu ri saTvis (sa Semodgomo xor bali da qe i,
xexi li, va zi, si mindi, Tam bago, kar to fi li, Saq ris War xali,
mzesunzi ra da paomi do ri), ma Ti ve geta ci is cal keulipe ri odi -
saTvis, aR niSnul te ri to ri aze ar sebul ag ro mée osadgureb ze
dagro vili me teoro lo giuri mo naceméis sa fuZ vel ze age bul
igna wyal moTxov nile bis mru debi da dad genil i na opti méu -
rite nianobis saz Rvre bi. mce naris wyal moTxov nile bis mru debi
er TmaneTTan akavSirebs ni adagis ze dapiri danja muiaor Tgle -
bis si di des da ni adagis te nianobas mocemdi aor Tgle badobis
piro bebSi. magsi méu ri wyal moTxovnile bis ar seboba gvi Gre-
nebs, rom ni adagSi te nianoba opti m& ria da sxva pi ro bebic
saukeTesoa mcenaris nor méu ri zrdi sa da gan vi Tare bi saT vis.
miRebuli mru debis ana |l iz ma gviGvena, rom ne bis mieri sa sof -
losa mer neo kul tu re biT da kavebuli far To bebidan ja mui
aor Tgle bissi di de magsi méur mniS vndo bas aRwevs ara ni ada-
gis zRvru li wyal te vado bis dros, ara  med m&in, ro ca ni ada-
gis te nianobis 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 mé te niT mce nare Se wuxebulia,
rac iw vevs tran spiraci is Semci re bas, ri s xar jzec mcir deba
ja mui aor Tgle ba. aRniSnulis sa f uzvel ze aR mosavleT sa qar -
Tvelos pi  ro bebSi ne bis mieri sa sof losa mer neo kul tu ri saT-
visop ti méu rite nianobis ze da saz Rvrad aRe bul ig na ni ada-
gis te nianobis si di de da to lia zRvru li wyal te vado bis
95%isa.

mcenaris wyal  moTxov nile bis Semci re ba iw vevs mosavlis Sem -
ci re bas. mecni ere bis mi er dad genilig na [1], rom wyal moTxov ni -
le bis 1020%iT Sem ci re ba yvela ze sa pasuxis mgelp faz  TaSoris
pei odebSi iw vevs mosavlis 2040%iT Sem ci re bas. aRniS nulis
gaTvalis winebiT, wyal moTxovnile bis mru debis dax mae biT,
dad geniliq naopti mdu rite nianobis qve da saz Rvre bi Zi ri Ta-
di sa sof losa mer neo kul tu rebisaTvis maTi gan viTare bis
sxvadasxva peri odeb Si.
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gamokvle vebma a@®ena, rom sa Semodgo mo xor bli saTvis (qge ri)
vegeta ci is pir velfaz TaSoris pe ri od Si (aR macenebaveyeta ci is
Sewyveta), ro méc aR mosavleT sa gar Tvelo Si XXI Tveze mo -
dis, op ti méu rite nianobis qve da saz Rvari ve geta ci is sxva pe -
ri odebTan Sedare biT da baia da, ro gorc we si, ni adagis
zRvru li wyal  te vado bis 6065%s Se adgens. magram, am pg od Si
gadamvyvdi mniS vndo ba aqvs ara ni adagis te nianobas mTel aq -
ti ur fe naSi (070 sm), ara med saxnav fe naSi. ro gorc mec nier Ta
gamok/le vebma a®enes, xor bali (qe ri) Ta visi aR macenebi sa da
zrdagan vi Tare bi saTvis sax nav fe naSi wylis sak mao maags 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 nianobis si di de axlos
aris zRvrul wyal te vado basTan da kar gia, Tu igi 25 mmze nak -
le biaraa .

aRmosavleT sa qar Tvelo Sini adagis te nianobaze (sa Semodgo -
mo xor bli Ta da ge riT da kavebul far  To bebze) dak vir vebebi
sxvadasxva dros TxuT met agro mée osadgur ze war mcebda da
maTgan Svi di mde bare obs md. mtkvrisau zSi,xu Ti md. alaz  nisa
da Ti ToTi To mdi nare ebis al geTi sa da arag vis au zebSi. dak -
vir vebaTa masalis ana liz ma a@ena, rom mdi nare alaz nis au zis
marcxe na sanapiro ze Tes vis win ni adagis 50 sm siR rmis fe naSi,
pro dugti ulite nis mara gi 67 mmdan 120 mmmde, xto sax nav fe -
naSi 26 mmdan 53 mmmde aRvsS, rac sav sebiT sak mai sia Tes lis
gaRvi vebi sa da aR macenebi saTvis. sa winaaRmdego su ra Tia sak -
vle vite ri to ri isda nar CerraioneblSi.aqgpro dugti ulite nis ma-
ra gi sax nav fe naSi 2dan 35 mmmde melyeobs da, umuetes Sem Txve-
vaSi igi 20 mmze mci rea.

vegeta ci is ga naxle bisaTvis, ro médc, ro gorc we si, sak -

vlevte ri to ri aze martis Tve ze modis, ni adagisaqg ti urfe naSi
opti mé& rite nianobis gqve da saz Rvariigi ve rCeba, rac iyove -
geta ci is wi na peri od Si, an od nav mau lobs, magram, mce nare
daTavTavebande gan sakuT re biT mgrZno bi area sax nav fe naSi ar se-
bul wylis ra odenobis mimarT. am fe nis gaS ro ba méinac ki,
ro ca ni adagis aqti ur fe naSi te nianobis si di de op ti mdur
far gleb Sia, uar yofiT ze gavile nas axdens mosavli anobaze da
sagrZnob lad am ci rebs mas.

opti mé&u rite nis qve da saz Rvari Ta vis magsi méur mniS vne
lo bas aRwevs aprilma is Si. am Tve Si mo dis faz TaSori so peri -
odi: Re ros ga madRebadaTavTavebayvavilo ba. bolo faz  TaSori so
pei od Si rZi seburisim wifemosavlisaRe ba opti mé&u rite ni-
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ano bis qve da saz Rvari isev mcir deba daiv nis Simi sisi di deni -
adagis zRvru liwyal 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 gveda

sazRvris sidide 212 mmdan 273 mmde icvleba, rac zRvruli
wyaltevadobis 6065%s Sead gens. Sendgom faz TaSori so peri o-
debSi mi si mniS vndo ba iz rde ba da ga zaf xulis bo los zaf -
xulis da sawyis Si, ro ca v azi yva vilo bas iw yebs, magi méur
mniSyndo bas aRwevs. es imis maCvenebelia, rom yva vilo bis da -
sawyi si dan mcenaris moT xovnile ba wyal ze mkveTrad iz rde ba.
nayofis sim wifisda sawyisi dan ni adagisop ti méu rite nianobis
gveda saz Rvari isev mcir  deba da uax lov deba im mniSvndo bas,
ro méic mas hqon davegeta ci isda sawyis Si.

aRmosavleT sa garTvelo Si ni adagis te nianoba vazis qveS
sxvadasxva dros aT ag ro mée osadgur ze izo méoda. am sad gu-
re bidan xu Ti md.alaz nis auz Si mde bare obs, sa mi md. mtkvris
auz Si,xo loTi  ToTi Tomdi nare ebisiv ri sa da maSaveras au zeb-
Si. md. alaz nisauz Simdebare xu Tiag ro mée osadguri daner Ti
marcxe na sanapirost eri to ri azea (yvareli), xo lo oT xi mar -
jve na sanapiro zea (Te la vi, gur ja ani, wno ri, ala  zani). yvar lis
agro mée osadguris mo nacaméiT ve geta ci is pe ri odis da sawyis -
Siva zisgveS pro dugti ulite nismaragini adagisaqti urfe na
Si (0100) ic vle ba sakmad mci re in te rval Si: 204dan 261 mmmde,
rac Se adgens zRvru liwyal te vado bis 8095%s. ve geta ci is am pe -
ri od Si ni adagSi te nis maRal do nes vazi saTvis ga danwyvdi
mniSvyndo ba aqvs. mecni ere bi aR ni Sarven [5], rom Tu ve geta ci is
pir vel pe ri od Si (wvenTa moZra obis da sawyisi yva vilo bis da -
sasru li) vazs ni adagSi War bad agvs te ni da mi si zrdagan viTa-
re banor mé&u rad mim di nare obs, maSin ve geta ci is mere na xevar -
Si, gval vis SemTxvevaSiac ki, igi sak mad maRal mo savals iZ -
le va.vegeta ci is momdevno peri odebSic (na yofis zrda na yofis
simwifis da sawyisi) ni adagSi pro duqti ulite nis si dide, ro -
gorc dak vir vebis maalis ana li zi aC venebs, savsebiT sak ma -
siava zisnor mé& rizrdagan viTare bisaTyvis.

gaci le biTua resisi tu aci aaalaz nisdab lo bis mar jve na sa-
napiro ze. gur ja anis, wno ris, alaz  nisa da Te la vis ag ro mée o-
sad gure bis mo nacemiT va zis qveS, ni adagis aq ti ur fe naSi, te -
nis mara gi sak mad xSi rad (or we |li wadSi er Txel ma inc) ve ge-
ta ci is sxva dasxva peri od Siop ti mdu rite nianobis qve da saz -
Rvar ze nakle bia. aR saniSnavia, rom es zo na ir wyvéa da te nis
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nake boba ni adagSi mi uTi Tebs, rom mor wyvis re Ji mi am raionSi
dazus te bas moiT xovs. da axlo ebiT ase Ti, an uf ro ua resisu -
ra Tiasak vle vite ri to ri isda nar Cen rai onebSiac.

aRmasavleT sagar Tvelo Si xe xilis nar  gavebis (vaS li, msxa -
li) gveS ni  adagis te nianobaze dak vir veba war moebda rva ag ro -
mée osadgur 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 vili ma salis ana liz ma da gamokle vebma
gviCvena, rom ve geta ci is da sawyis Si (kvir te bis da berva kvir -
te bis gaS la) xe xilis qveS ni adagis op ti méu ri te nianobis
gveda saz Rvari mZi me Tix nari ni adagebis Tvis ag ti ur fe naSi
(0100 sm) 280 mmis tolia, xo  lo msu bugi ni adagebi saT vis 188 mmia.
vegeta ci isaq ti urfa zebSi (kvir te bis gaS layva vilo bis dam Tav-
re ba) igi ve si di de Se sabamisad 322 da 336 mms aRwevs. niadagis
te nianobaze dak vir vebis masalis ana liz ma gviGrena, rom ni adag-
Si pro duqti ulite nisra odenoba opti mdu rite nianobis gve -
da saz Rvar ze nakle bia TiT gmis yovel we li wads. gansakuT re -
biT mZi me mdganae obaa mei le obis mTavarra ionSi Si da qar -
Tlis Suanawi | Si(go risra ioni). aR saniSnavia, romesra ioni
ir wyvéba da ni adagis te nianobis ar sebuli re Jimi 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 nianobaze
dakvir veba war meebda eqvs ag ro mée osadgur ze. Tes visa da aR -
mace nebis pe ri od Si ni adagis aq ti ur fe naSi (070 sm) op ti m&u -
rite nianobis gqve da saz Rvari ar aRe mé&e ba zRvru liwyal te va
do bis 6065%s. magram, ro gorc sa Semodgomo pure ulis Sem Txve-
vaSi, si mindis dro uli da Ta nabari aR maenebi saTvis ga dam
wyvdi mniS vndo ba aqvs te nis marags sax nav fe naSi, ro médc
meqi er Ta gamokvle vebis Ta naxmad 20 mmze nale bi ar un da
iyos. am ra ionebSi, at mosfe ru li na le qebis sim ci ris ga mo, es
piro ba daculi ar iq neba. gansakuT re biT di di ra odenobiT
tens mo iT xovs si mindi sag vele bis war magmnis wi na peri odi dan
maTi yvavilo bis das ru le bande da ta ros ga mosaxvande. am faz -
TaSori soperi odSiop ti mé&u rite nianobis qve da saz Rvarini -
adagis aq ti urfe naSi148 mmdan 224 mmmde izle ba.

Saqgis War xlis ve get aci is pir vel pe ri od Si Tes vidan pir -
veli wyvi i foT lis gaS lamde, ro méic ap ri lis da sawyisi-
dan mai sis pir veli de kadis bo lom de grZel deba, opti méu ri
te nianobis qve da saz Rvari 178 mmdan 220 mmmde icvle ba. magram,
ampei od Si mce naris zrdagan  vi Tare bi saTvis ga danwyvdi mniS -
vhdo ba agvs sax nav fe naSi te nis ra odenobas. mas Serndeg rac
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iwyeba Saqgris War xlis foT le bis aq ti urizrda, mce naris moT -
xovnile ba ten ze swra fad iz rde ba da es pro cesi grZel deba
Zir xvenebis zrdis da sawyi sande, ro méiciv i sispir velric -

xvebs enifxveva. am faz TaSoris pe ri od Si op ti méu ri te niano-
bis qve da saz Rvari mZi me Sedgenilo bis ni adagebSi 266 mmmde iz -
rde ba. Zir xvenebis zrdis da sawyi si dan vegeta ci is bo lom de
mcenaris moT xov nile ba wyal ze isev mcir deba da ag vis tos bo -
los mi  nim&rmniS vndo basaRwevs.

karto fi lis aR maeneba, aseve, di dad aris da mdidebuli
saxnav fe naSi te nis ra odenobaze. Tu am fe naSi te nianobis si -
di de zRvru li wyal te vado bis si di des uax lov deba, m&in mis
aRmace nebas sam kvi ramde dro sWir  deba. nakie bite nis SemTxve-
vaSi es pro cesi erT Tvem de grZel deba da gval vian wle bSi
pro cesi Se iZle ba saer Tod Sew ydes. kar to fils gan  sakuT re biT
di di moT xovna aqvs wyal ze iv nisiv lis Si, rad gan am Tveebs em
Txveva misi faz TaSori so peri odi: say vavilis war mognnayvei -
lo ba.am pei od Sini adagis aq ti ur fe naSi (050 mm) optima lu ri
te nianobis gqve da saz Rvari zZRvru liwyal te vado bis 7580%s Se -
adgens, rac 180194 mmis to lia. ma siuriyva vilo bis dam Tavre bis
Serdeg mcenaris moT xovnile ba wyal ze mcir deba da ve geta ci is
bolo pe ri odSi, ise ve ro gorc da sawyis Si, op ti mdu rite nia
nobis qve da saz Rvari 103130 mmmde ecama.

Tanbagos gan sakuT re biT di di moT xovnile baagvs wyal ze yva-
vilo bis dros. ve geta ci is Semdgom peri od Siigi Se dare biT ad-
vi lad itans ni adagis sim Srales.di dira odenobiT wyalssa Wk
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 nianobis
si di de zRvru liwyal te vado bis mniSvndo bas unda uax lov de-
bodes. ni adagis te nianobaze dak vir vebis masalis ana liz ma
gviCvena, rom la godexSi Tambagos 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 mdi, rac sak ma sia mi sinor m& -
ri zrdagan viTare bisaTvis. SemdgomSi te nis maragi ni adagSi
mcir deba da mi nimdur mniS vndo bas agvisto Si aR wevs. magram,
m&i nac te nianobis si di de opti m&u ri te nianobis qve da saz -
Rvar ze metia. sa winaaRmdeyo su ra Ti gvaqvs mar neulisra ionSi,
sadac ni adagiste nianobissi di dero gorc sax nav, aseve mTli an
agti ur fe naSi op ti m&u ri te nianobis qve da saz Rvar ze da ba-
lia.
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dadgenilia aRmosavleT sagarTve los cxra Ziri Tadi s/s
kul tu ris qveS niadagis optimaluri te nianobis zeda da gveda
saz Rvrebi. saqarTveloSi 19 agrometeorologiuri sa dguris
dakvi r vebaTa vrce li masalis safuZvelze am kul turebidan
TiToeulima  Tganisa da maTi zrdisa da ga nviTarebis fazTaSo -
risi  peri  ode bisaT vis agebulia wya Imox marebis mru debi,
romlebic urTi erT Soris akavSireben ni  adagis zedapi ridan
jamur aorTglebasa da niadagis teni anobas mocemuli
aorTglebadobis dros.

miRebuli wyalmoxmarebis mrudebis analizma aC vena, rom
ganxiluli ku Iturebis gveS niadagis op timaluri tenianobis
magsimaluri 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 ZzRvruli
tentevadobis  7080%mde da minimums _ 6065%mde aRvevs.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.Ghkikdze, O.Shvelidze/. Transactions of
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the Irstitute of Hydroneteorobgy. 2001.V.106.p.12633Georg.:Summ.Georg.,
Eng., Russ.

The upper and lower limits of optimal soil humidity are established for nine
major crops of Eastern Georgia. Basing upon waservational material of 19
agrometeorolo@ial 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 theegievaporativity.

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 optiinal so
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 capég.Ref.5.
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hidrometeorologiis institutis Sromebi, tomi # 106, 2001
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL .#106, 2001
bt pOOY | bOdhaeddOs | YO bd | + | 6dleY@O 106,

uak 556
r WiTanava, gstvi lia
nfxa kaZeg v.co méa
saqar Tve los mdi nare ebis Ca monadenis Se fa sebakli madis

mosalod neli cvli le bispi ro bebSidagval vebisada
gaudabno ebis wi naaRmdeg saadapta cio Ro nis Zi ebani
sagar Tvelo mdi daria wylis re sur sebiT. mi simaragi S e

adgens da axlo ebiT 100 km3. agedan mdi nare ebis wil ze modis 65
knd, myinvarebis 30 km 3, tbe bis 0,72 km 3, wyal sacavebis 3.32 km 3,
Wabebis 1.9 km3 macu lo  bis wya li. maT So ris da axlo ebiT 35
knm¥ mocu lo  bis wya i, ro méic Ta  vmoyi lia myin vareb Si, tbeb -
Si, wyal sacavebsa da Wao bebSi, wylis sa  ukunovan maags war mo
adgens da wylis wreb run vaSi nak leb mo nawile obas Rebulobs.
danar Cei 65 km3 mccu lo  bis wya li war  meoadgens wylis ga  naxle -
bad re surss. mas Se esabaméa 800 mmze mg Ca mamadenis fe nis
si mafe, xolo wya luz run vel yofa Se adgens 800000 rize meti
macu lo  bis wyals erT kvad ra tul ki lo metrze. am mxrivsa qar -
Tvelo bev rad win us wrebs msof li os rig qvey nebs. magam es
re sur sebi araTa nalra daa ganawile buli sa garTvelos te ri to -
ri aze. da savleT sa qar Tvelo ze modis 50,4 km 3 (77,5%), aRncsav-
leT sa qar Tvelo ze 14,8 km3 (22,5%). kidev uf ro ara Tanabra daa
ganawile buli wylis resursebi re gi onebis, au zebisa da ad mi-
nistra ci ulira ionebis mi xedviT. magali Tad, di di Ca maadeniT
(2,0 kn?¥ da meti) ga mdr Cea dasavleT sa qgar Tvelos bev rira io-
ni. Zali an dabali Ca mamadeniT (0,10,2 km3ze nakle bi) xas iaTdeba
aRmosavleT sa garTveloSi aR maosavleTi da sam xreTaR mosav-
leTira ioneh.

sagar Tvelos ga naxle badi wylis re sur sebi did rols
Tam&oben qveynis eko nomikaSi. maTma konpleq sur ma gamoyenebam
19801990 wlebis do neebi saTvis mi aRwia 5,2 km3, rac mTe li wylis
re sur sebis 8%s Se adgens. agedan, da axlo ebiT 70% (3,5 km 3) gamo
yenebulia sof lis me ur neobaSi, da nar Ca&i mrew velo baSi, ko mu
nalur me ur neobaSi. amasTan, aRmasavleT sa qar Tvelo Siad gili
agvs TiT gmis 5jer met wyal gamoyenebas, vid re da savleT sa qar-
Tvelo Si. per spedi vaSi gaT valis winebulia wylis kom pleg suri
gamoyeneba gai zar dos 67 km Smde.
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gamoyenebuli wylis re sur sebi dan mdi nare ebs ub run deba
2025% wydi, 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 g. Thi li sande (62 ri gi Tino mei nax. 1 mi xedviT) Se ad-
gens 1516 MYwm, md. gciaxramze wi Tel xid  Tan (98) 89 m3wm, md.
ala zanze sof.ze mogedasTan (113)£ 5 6 m3wm da a.S. ki dev uf -
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ro me tia da nakar gira ionelSi, sadacwli urina le gebisra ode-
noba nakle bia 360 mmze, haeris sa Sualo wli uri tem peratu ra
méia 14 Oze. igi mo icavs md. mtkvris auzis te ri tori asqg. Thi -
li sidan sa xel mwfo saz Rvramde, romelic 400 met rze dab la
mdebareobs da uka via 3688 kn? far To bi, rac Se adgens aRmcsav-
leT sa garTvelos te ri to ri is 11%s. ag, mdi nare ebis mtkvris,
io ris, ala  zanis, al geTi sa da qciaxra mis bevri Se nakadi Se sar -
Tavande ver aR wevs da es raioni war maoad gens naxevrad udab no-
ebi sa da ga udabnoebiste ri to ri as. misifar Tobibo lowleb Si
kidev uf ro ga izar da mdi nare ebi dan wyala Rebis ga mo gveynis
samelr neo sagqmianobi sT vis ga moyenebis miz niT. 1980 wlis do ne-
ze wyala Rebam mdinare ebze mi aRwia wylis re  sur sebis 35%. ase -
Ti di di da nakar giT xa siaTdeba qarTlka xeTis va kedablo bi,
ro méc mde bare obs 800 met rze dab la. mis wi lad mo dis 11800
kn? far To bi, rac Se adgens aRmcsavieT sa qgar Tveloste ri to ri -
is 34%. cal keulwleb  Si, md. bol nisis (105) 1971 wlis wyal mci -
ro bis magaliT ze, wyala Rebam maRwia 100%s, xo lo wya Ilux Vi
1963 wlis ma galiT ze, ro ca mdi naris wyli anoba magi mdu ri
iyo ( 7.38 ¥wm, 1.30 ffiwm normis dros), wya la Reba Seadgenda sul
mcire 1%s. uf ro me tic, Se dare biT ux vwyli an md. gsanis (83) ma-
galiT ze, sof le bis gsov ri si mux ranis mo nakveTze wyala Re
bis ga mo kala poti mSra lirCe ba. aseTive md gomareobaa ka xeTis
sanxreT ra ionebSi. magali Tad, 19681975 wle bis Zli eri gval ve
bis dros, mdi  nare ebis daS ro bis ga mo, aTasobiT heqtari ya na,
baRvenaxi uw ylod dar Ca. saWiro iyo da ma& biTi wylis
resursebi. ga moyenebuli  igna adapta ci is sxva dasxva saxis Ro -
nis Ziebani, maT So ris, ar te zi uli We bidan wylis amoReba, xe -
lov nuri daw viméa da wveTobri vi mor wyva. mgali Tad, sof le -
bis gsov ri simuxra nis mo nakveTze xSi rad mi marTaven md. gsanis
kala potis xe lov nur CaR rmavebas bul do zere biT grun tis
wyle bis ga madenis in ten si vobis gaZ li ere bis miz niT (mdi naris
es monakveTi mdi daria mi wis qveSa wyle biT). ka la potis gvaRor -
Rian Txri leb Sigrov deboda sak mao ra odenobis wya li mor  wyvi-
saTvis. ka xeTSi sar wyavi ve le bis wyaluz run vel yofi saTvis q.
Thi li sidan uwyvet na kadad ga di oda mata re bel Ta eSelo nebi
wyliT sav se cis ter nebiT, xo lo ad gil ze wyal sagaCaebi Ta da
dawvi mdi s wyal gadanta ni teq nikis ga moyenebiT, mo zi du li wya -

limih qondaT sar wyav veleb ze.cal keul Rrub li an dReebSiga -
moyenebuli ig na Rrub leb ze aqti uri ze mognelebis 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
gamd Ro.

saer Tod, adap ta ci is Ro nis Ziebebis ga moyenebis mas Sta -
bebs gansaz Rvravs mdi nare ebis wyli anobis do ne. amtom, uaR re -
sad aqtu 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 saTvis ga moyenebuli iq na ori me To di. pir veli
mé&o di emyare ba kar gad cno bil Ca mmadenis da mdki debule bas
at mosf erul na le gelze da ha eris tem peratu raze. uke Tesi Se de-
gi, maRaliko rela ciisko efi ci entiT (0.750.83), mog vca Cammade-
nis kavSirma wli  uri na le gisa da tem peatu ris nam ravITan
(XT), ker Zod

Q=ax(8+T)+h; , 1)

sadac Q aris mdi  naris mo cemul kveT Si wylis wili uri xar ji
(Mwm); xer Tiro mé me me oro lo giurisad guris wli uriat -
mosfe ru lina le gi (mm); T; imave meée oro lo giursad gur ze ha-
eris sa Sualo wli uri tem peatu ra ( °C); g aris Qs da (xT)ze
wrfivida  mdki debule bis kuT xis tan gensi, b ; ki mo nakveTi Qs
Rer Zze. mravali da mdidebule bis anali zis sa fuZ vel ze miRe-
buliig na, rom

QO Qm
ad — ,xolo baQ, 2
Xo(8+To)

sadac Qu da Q, aris Se sabamisad Camaadenis nor ma da mra-
val wli uri mi niméu ri Ca maadeni (m3wm) mdnaris sa angari So
kveTSi.x ¢ daT g arismeteoro lo giursad gur ze Se sabamisad
wli uriat mosfe ru li na le gebisa da ha eris sa Sualo wli uri
temperatu risnor méi. frCxi leb Simoyvanilisi di de (8+T) aris
temperatu ru li fag to ri, romlis Tanax mad ja mi ud ris 0s, ro -
ca haeris sa Sualo wili uri tem peatu raaris mi  nus 8°C, e.i. Ca
maadens ad gili ar aqvs (Q=0). mas ad gili agqvs k awkasi is, ker -
Zod, sa qar Tvelos pi  ro bebSi 4000 met ris si male ze zRvis do -
nidan. es aris zo  na, sadac se zo nuri Tov lissa fari devs mTe -
li wlis gan malo baSi da mas sxva nairad uwo deben "365 do nes"
(365 dRe Taric xviaweli wadsSi).

Qs gamoTvle bi mdi naris sa angari So kveT ze xde ba cal -
keuli me te oro lo giuri sad gure bis mi xedviT, Semdeg maTi Se -
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ja mbéiT daga saSualo ebiT mi i Reba wli

nebia md. samyuris wydi sof.

Xa

dori sa da gu bazeuli

uri Ca mmadeni. es naC ve-

xi dis Tavis magaliT ze, maT So ris md. sam yuris wydis wyal
kreb au zis far gleb Si ar cer Ti mete oro lo giuri sad guri ar
gvagvs. gamoyenebuliig na auzis gve moT meob lad mde bare mete -
oro lo giurisad gure bi. Se degebi moy vanilia cxr.1.

sof.

Semn

cxrili 1 wylis wliuri xarjis gamoTvlis Sedegebi
. weli
- -
Si © £ |,
%_“5’ 85| o 1961| 1962 | 1963| 1964 | 1965| wm|
o S
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( 123 | 113 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] 136 12.6 | (11.5)| (11.7)
yvareli X 991 765 | 671 1304 | 1025 | 1028
T 12.5 13.5| 139 | 128 11.9 12.3
Telavi X 770 564 | 542 | 1083 | 826 703
T 11.8 129| 134 | 12.2 11.4 11.8
md.samyu Q 5.55 498 | 482 | 7.10 5.60 5.34 | 5,57
riswyali Qnm 0
joyolo Q,=208 10°(T;+8) 487 | 489 |7.70 |57 6.58 | 5.84| 4.85
axmeta Q=359 106Xi(Ti+8) 423 | 418 | 941 5.31 4,40 | 551 1.27
nafareuli Q,=332 0%(T;+8) | 4.16 | 5.21 | 8.17
yvareli Q=273 10°%(T;+8) 454|401 | 7.40 |557 |5.70 | 544|233
Telavi Q=364 106xi(Ti+8) 4.30 | 4.22 | 7.96 5.83 5.07 | 5.48| 162
saSualo 442 | 450 | 8.23 | 5.47 5.44 | 5.57
sxvaoba,% 11.2 | 6.6 15.9 2.3 1.8 0.0
moyanili ma sale bis anali zi gviC venebs, rom nale gianobis

zrdas mohy veba tempeatu ris Sem ci reba da pi ri giT, magram
sxvadas xva in ten si vobiT. masTan, wli

ara mar to gansxvavebulia, ara
sadgur ze nale qebi Se iZle banor mae meti, me ore ze &
lo bas xSi rad ar eTan

iyos. uf ro me tic, na le qebis msvle
ba Canmadenis msvle lo bac. es da sxva de
cxri li dan, rac miuTiTebs imaze, Tu ram
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denis for mire bis hid ro mée ro lo giuri pi ro bebi. amitom, sap -
rog nozo wle bisaTvis Cammadenis Se fa seba moxda cal keuli
wli sa da 5 wli ani peri odis ga saSualo ebis mi xedviT. cdo mi
le ba md. sanyuris wydi saTvis 216%, md. gu bazaeuli saTvis 332%
far gleb Sia, xo 1o 5 wli ani peri odis ga saSualo ebis SemTxve-
vaSi cdo mile ba Sesabamisad 15% da 08% far gleb Sia. aseTi Se -
degebi gvazleven sa fuZ vels daskvnisa, rom aR  wai |li me Todi
SeiZle ba gamoyenebuli ig nas praqti kaSi. amisaTvis ki sa Wioa
vico deT sap rog nozo wleb Si nale qebi da ha erist enpeatu ra.
mdi prog nozikirTu lia da jer je ro biT Se uZle beli.

mere meTo di em yare ba Canmadenis mra val wli urisa Sualo
si di deebis Q, msvle lo bas. am mxriv ga moyenebuli iq na wylis
kadastrSi moy vanili Q gis si di deebi, ga moTvli i dak vir vebis
wli dan 1962, 1970, 1975, 1980, 1985 da 1990 wlebis do neebze. ana
li zi saTvis aRe bul ig na pata ra mdi nare ebi, ro mel Ta wyal Sem
kre bi au zebis far To bi nak le bia 450500 kn?, rad gan maT wil ze
madis m di nare ebis sa er To ra odenobis 95%, xolo ma  Ti wylis
re Jimi marti via, araa gar Tule buli sxva zo nis Se nakadebis
gavleniT. ase Tia sul 63 mdi nare (31 da savleT sa gar Tvelo Si,
32 aRmaosavleT saqar Tvelo Si). isi ni mdebare oben sxvadasxva
ra i onebSi da gansx vavebul si maHMe ebze (nax.1). aRniSnuliwle -
bis do neebze ga moTvli i wili uri da li miti re buli se zo nebis
Qis di namika, aseve misi si maReb ri vi speqtri war modgenilia
nax.2. dasavleT sa qarTvelos mdi nare ebis magaliT ze analiz ma
gviCvena, rom sa Sualo wli uri sadali mi rebuli se zo nebis
(gazaf xulizaf  xulis wyal di do bebis, zaf xulSe modgomisa da
zamTris wyal  mciro bis) Qgis si di deebis di namika TiT gmis er Ti
da igi vea. ori ve SenTxvevaSi War bobs Cammadenis Q gis si di dee-
bis mate bis fa za (70% da savleT sa gar Tvelo Sida 90% aR maosav-
leT sa garTvelo Si). sa Sualosi di deebis kle bisfa zebiT ga mo
ir Cei an mdinare ebi, ro mel Ta ze mo wdi xa si aTdeba ganyinvare -
bis (Cxal Ta 8, mul xra 12, nak ra 14, mesti aW# 17), gar zur -
ga fer do bebis (suf sa t 39, gubazeuli 41, bax vis wydi 42) da
pla to qgva bulis (gsa ni 83) re i ¢€fis Zli eri gan viTare biT.
ganyin vare bis au zebSi, ase ve sxvaganac, 19601970 wleb Si (mci re
aci veba [4]) ad gi lihgon dauxvna le gianiwle bisxSirgan mere -
bas, rac kar gad Cans cxr.1Si moy vanilme te oro lo giurisad gu-
re bis mo naceméis magaliT ze. nale qebi grov deboda Tov lis sa
faris sa xiT daicav da myinvarebs dno bisagan, ris ga moc mcir
deboda myinvaru li Ca mamadeni. gar zur ga fer do bebze haeris ma
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nebis ga mo mcir deboda n ale gebi,

ri daR maali di

sebis xSi

rac
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Tavis mxriv am ci reb da Cammadens. pla to qgva bule bisre li e
fis mqo ne auzebSi mcir deboda orog rafi uli gav le na haeris
maebze. amis ga mo mcir deboda nale gianoba, masran ad gili
hgonda maT dag ro vebas qvabuleb Si, tbeb Si. magram 19851990 wle -
bi dan kle bisfa zayvel gan Seic vala ma te bisfa ziT.
yvela hid ro lo giuri kve Ti saTvis mru debis sa fuz vel ze
gamoTvli liig naQ, cvli le bisten denci isin ten sivobis ko efi -
cienti( K)
QO 1960 QO 1990
Ks —————— 3
n
sadac  n=1 1990 } 1060 gamoxatavs periodis xang r Zlivobas.
koeficie nte bi kar gad uk avSir debian auzebis sa Sualo si maR
les, rac war ~ modgeni lia nax.3ze.
agac gamdyo sa mi qveraioni: da savleT sa qa Tvelos sam -
xreT da savle Tisra ioni, sa dac K nulis to lia (mr. 2); da sav-
leT sa qarTvelos sxvada narCeira ioni, sa dac K mcir deba si -
maHs zrdas Tan er Tad (mr.3); aR mosavleT sa garTvelosra io-
ni, sa dac Kiz rde ba si maHs zrdas Tan er Tad (mr.1). ne bis mier

simal saTvis koe ficientis ga masaT vlel for muebs aqvT
Semdegi saxe Se sabamisad gamoyofili 3 raio nisa:
K=0,
K=0,29145 x 16H , (4)
K=2x10H .
ag H _ auzis saSualo simaRlea mSi. formulebi ga masaxaven Ks

cvli le bas 19601990 wle bis do neebze.

cxadia, ro gorc sxva av to rebi (g.bu di ko [5], d.mumla Ze
[2], k.Tavar Tqi la Ze, e.eliz baraSvili, jvaC naZe [1] da sxv.) aR niS-
naven, savara udoa, rom ga moue nil ten denci as momaal Sic
kvlav eq neba adgili, mag ram, SeiZle ba viwinaswar metyvelod
gamove niliten  denci is dam Tavre ba. andiz ma gviGrena, rom mo -
cemdi ten denci is xan grZli voba SeiZleba SevafasoT Semdegi
gamosaxulebis safuZvelze:

n=0Quk (5)

sadac n arismo cemditen denci is xan grZli vobiswel Taric -
xvi say rde ni (1990) wlis do nidan; 0 Quis da saSvebi cdo mie baa.
gamcsaTvle lad aRe buliig na 3%iani si zus te, mas Se esabaméa 5
wli ani peri odis sa Sualo xar jissi di de Q 912%is cdo mie -
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bis far gleb Si, rac war maadgens wylis xar  jis ga zomvis cdo
mile bas.

H,3

2800 \ 13
2600 g \“4

85
2400 5 1222
22”0 "6‘ ";g Qr s

kil
2000 |- 24e51 "\ —

71968 \

1600 |28 3, ; \

100 534 ’ .
1600 |- 77 Rros, ol N

5 I

® {2

1900

o 99 a1
1200 (e L 25—

050 ¥ g5 g il
000 | — - - s
s00 1% ‘ \

96

7 2 4
600 t ——|—}—
200
200

I ¢ 5 10 9 5 10 15 20 2§

bab3. hadmbawgbols gevoy@o p3oydols ggbrybyools 3magmogonbgeb (K=1023
AR Vywofocda) @ddm jogdymgds 780l Ladpomm bodsomydy (H) s
?)ml-m:}Q;)m bagstmggmml (3. 1), l\oabﬁ)gm-qobaaqam lmjaﬁm:mqmb' (962, 2) ©o
@dbs@bgbo ggGogmEools (6. 3) Igobatggdolismgals (Fomgowgdmsb Gogbagho
deobamggdols Hogomo bmdgdas Ligdal obgegom). "
amagan, mae bis an kle  bis si di deebis mi xedviT Se iZle ba

Sevafa soT sap rog nozo wlis do neze 5wli ani peri odis sa Sua-
lo wili uri wylis xar jiQ, ro  mel mac gamdwvia Qgjis mate ba an

kle ba.igiga mdT vle bapro por ci iTxuT wli aniperi odi saTvis

nZQOZ leOl
n2 nl
an Qo = 0.2(nQo2 MQo1) ,
sadac Qp da Qu saSualo mra val wli uri wylis xar je bia
xuT wli ani peri odis da sawyis Si ( n;) da bo los ( n,) Sesabamisad;
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n, dan, wel Taric xviadak vir vebiswli dan xuT wli aniperi o-
dis daw yebande da dam Tavre bande Se sabamisad.

saqgar Tvelo s sxva dasxva regionisa da si mals zo  nebi-
saTvis Q| da Q, gamoTvlebma gviCvena, rom sa gar Tvelo Siyvel -
gan adgili agvs Q is zrdis ten denci as 0.004 n¥dan 0.064 nPmde
wdi wadSi, uf ro metad da savleT sa qarTvelo Si, rac sa Sua-
lod Se adgens 0.02 n¥/wdi wadSi, vid re aR masavleT sa qar Tve-
lo Si, sadacigi ud ris 0.009 m 3wdi wadSi. mate bis fa zis xan -
grZli voba saSualod 23 we lia da savleT sa gqarTvelo Si, 14 we -
li aR mosavleT sa qarTvelo Si, magram SeiZle ba iy os 9114 da
453 wdi Se  sabamisad. ori ve SenTxvevaSi sa Sualo xan grZli voba
axlo saa saprog nozo wlis xan grZli vobasTan 1990 wli dan
20102015 wlande. saprog nozo 2015 wlis do neze Q, gaiz rde ba
1990 wlis do  nesTan SedarebiT sa Sualod 3,6% da savleT sa qar-
Tvelo Sida 2,9%IT aR mosavleT sa qar Tvelo Si. ase ve, saprog -
nozo wlis 5 wili ani peri odis Camonadeni Q, gaiz rde ba 1990
wlisdo nesTan Sedare biT sa Sualod 1112%iT.

ami gad, saprog nozo 2015 wlis do neze sagar Tvelos
mdinare ebis wyli anoba 1990 wlis do  nis wyli anobis nor magan
axlos ig neba mdo biT. magram, praqti kam 19911999 wldis maga-
liT ze dag vanaxa, rom cal keul wleb Si ad gili hgon da ro -
gorc Zli er wyal mciro bas, aseve wyalux vobas. amitom, adap ta -
ci isZi ri Tad Ro nis Ziebad iT vle ba: mdinare ebis wylis re sur se-
bis ra ci ondu ri ga moyeneba ar sebuli wyal gamoyenebis sis te -
mis aRdgeniT da mi si Sev sebiT Ta namedo ve wyal danro gi
teqn ologiebiT (xe lov nuri daw vimae ba, wveTobri vi mor wyva);
gval vian TveebSi wylis damatebiTi re sur sebis miRe ba Rrub -
leb ze xe lov nuri ze mogneebis meTo debis ga moyenebiT; wya lux -
vobis (ka tas tro fuli wyal movar dnebis) dros wyal dagro vebis
gazrda wyal sacavebSi, axa li wyal sacavebis aSe neba, mdinaris -
pirate ri to ri aze katas tro fu li wyal movar dnis dros wylis
magi méur do nerde da saxle bis da sa mer neo nagebobebis mSe-
nebo bis ak rZal va.

aRniSnul adap ta ci is Ro nis ZiebaTa nawiliga moyenebuli
iyo praq ti kaSi, na wili kvle vis sta di aSia. magram, mali moq mele-
ba dRes TiT gmis Sewyveti lia ar sebuli eko nomikuri siZ nee e
bis ga mo. amiom, sa Wiroa spe ci alu rieq speri metuleq spedi ci u-
ri kvle viTi sa muBaoebis Cata re ba. ma8i Se degebis anali zi sa
da gan zo gado ebis sa fuZ vel ze Seigmnéa mecnieru liba za,ro me
licsa fuz vlad da edeba mdinare ebis wylis re sur sebis da zog -
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vis, dac visa da xe lov nurad gaz rdis Ro nis ZiebaTa teq ni-
kureko nomikur da sabuTebas.
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uak 556
saqar Tvelos  ndi nare ebis Canmadenis Sefa seba kli més maosa-
lod néi cvli le bis piro bebSi da gval vebisa da gaudabnoebis
winaaRmdeg saadapta cio  Ronis Ziebani. /r WiTanava, gstvi lia |,
nfxa kaZe v.co méa/. hmis SromaTa krebuli ._2001. t .106.gv.134
145 qarT .rez garT ., ingl .rus .

daxasiaTebulia mdinareebis ~ Camondenis  Semcire bis  pi-
robebi bunebrivi da anTropogenuri fagtorebis gavleniT . da-
dgenilia , rom mdinareebis Camonadais did danakargs addgili
agvs md mtkvris mind ebare te ritoriaze g.Thi lisis gvenoT. am
teritoriaze , romelsac  ukavia 3688 kn? farTobi da mdebareobs
400 metrze dabla , sadac wliuri nalegebis ra odenoba 360 mmze
naklebia , xolo haeris saSualo  mraval wliuri temperatura
aRemateba 1314, da sadac Senakalebi ver aRweven TavianT
SesarTavebamde wylis  danakargis gamo niadagSi CaJdonvaze da
aorT glebaze , viTardeba  naxevradudabno ebis warmogmnisa da
gaudabnoebis procesebi

wylis deficitis SevsebisaTvis , aRniSnul da mezoblad
mdebare rai onebSi 800 metris simaRlemde zRvis do nidan
warmoebs mdinaree bidan wyal aReba magram, mSral peri odebSi

mdinareebis wyali ar aris sakmarisi morTxovnilebis
dasakmayofileblad . amitom, saadaptacio  Roni sZiebebs eniWeba
didi  pragtikuli mniSvneloba . am mizni saTvis damuSavebulia

mdinare ebis wylianobis prognozis meTodi 2015, 2030da 2075
wle bis doneebisaTvis . meTods safuzvlad daedo mdinareebis
Canonadenis normebis dinamikis Sefaseba 1960, 1970, 1975, 1980,
1985da 1990wlebis do neebisaTvis . il .3¢xr .1lit .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.106134145Georg.:Summ.Georg., Eng., Russ.

Conditions of the river runoff reduction under the impact of natural and
anthropogenic factors are described. It has been identified thatlematse water
losses are described in the area adjacent to tkeadtRiver down from Thilisi.

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 abov&Cl3tHere 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 riveris 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 thermorof water runoff dynamics for 1960,
1970, 1975, 1980, 1985 and 1990.Fig.3,Tab.1,Ref.5.

urs 556
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TRANSACTIONS OF_ THE INSTITUTE OF_ HYDROMETEOROLOGY,VOL.#106, 2001
bt pOOY | bOdhaeddOs | YO bd | + | 6dleY@O 106,

UDC 551.482.245:55500
N.N.Begalishvili K.A.Tavartkiladze N.A.Begalishvili
EVALUATION OF RUNOFF SENSITIVITY WITH REL ATION TO
FROM EMPIRICALSTATIS TICAL MODEL

CLIMATE VARIABILITY

It
nt ai ns

variance.

s known

rei

OF THE RIVER MTKVARI
t hat

ncarnation
mosphere cloudiness (nebulosifiy)precipitationi evapor at i on
nebulosity, precipitation and vapor mainly depend on temperature and humidity of
atmosphere regimeso, 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

gener al

of

water

2001

water -cycl

vapor

The aim of present worils to estimate annual runoff reaction to the ability
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.

i n
ru

For the establlement of dependence of mean annual runoff on climatic
predictors correlation matrix of the river Mtkvari for Thilisi section has been
calculated. These predictors are: runoff R/&) total precipitation P (mm), air
temperature J°C), water vapor presseire (mb), relative humidity f(%), sahine
durationS(hr), wind velocity V (m/s), soil temperaturg 1°C).

For calculation we have analyzed the observational data of the Thilisb-mete
rological and hydrological statioh random numbers of analogue dakxies are
N=55 (19361990). The correlation matrix is presented in Table 1.

Table 1. Matrix of correlation (N=55; 19361990)

T

Preditors | R P 1 e f S V
Average | 204.0 | 525.7 | 13.06 | 10.55 | 65.99 | 2038.0 | 1.88
Staard | ) 66 (1152 | 0.65 | 041 |1.99 | 1495 |\0.66
deviation
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
T, 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
Vv
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Analogical calculation has been done for checking stability of
correlation coefficients random numbers of analogous data series are N=37 (1954
T 1990). Results of calculation are presented in Table 2.

Table 2. Matrix of correlation (N=37; (19541990)
S

Pradictors | R P T, e f \Y To
avemge | 197.5 | 513.0 | 13.09 | 10.67 | 65.98 | 2035.0 | 1.59 15.1
Standard | \; 7, | 1193 | 073 | 038 |207 |1488 |057 0.1
deviation

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

T, 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

To 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 pradtors. Correlation coefficient values in this case are equal to:

r,=0.306 (0.228),  rs= 0.323 (0.256).

By an original method elaborated in [1], the following empirical and
statigical model has been obtained:

R = G+C,f+Csf2+(dy+df+dsf2)P | (1)
where P is total precipitation (mm), f relative humidity (%) and R runotfs)m

The values of coefficients are:

¢, = 80012.90; £=2434.62; ¢=18.54;

d; = 150.60; d=4.58; d=0.035.

By putting the parameters of tlworrelative matrix in the equation (1)
(Table 1, f = 66%, P = 525.7 mm), we obtain runoff equation R = 2Y6, hat
caincides with its table value (R = 204%s) with 1% precision.

In our case the variability of runoff is expressed by thefalhg equéon [2]:

dR = (MR/UP)dP + UR/f)df , (2)
where sensibility to precipitation variation is equal to:

(UR/UP) = d+df+daf?, 3)
and sensibility to relative humidity is equal to:

(MRIMD = ¢, + 26f + (d+2cP. @)
Inserting (3) and (4) in (2), for runoff variability we obtain:

dR = (d+d,f+dsf? )dP + (¢ + 2Gf + (dp+205)P)df . 5)
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If we consider the input data of matrix correlation R = 264nP = 525.7 mm,
f = 66%, finally we have:
dR=0.25dP + 5.41df .
According to [3], the secular variation of relative humidity for Thilisi is
equalto 1 2 % (df 512 %), that is the maximum value for Eastern Georgia.
From te equation (6) for the variance of runoff, we have the following

edimations:
Scenario I

Scenario Il:

Scenatrio lll:

Scenario 1V:

Scenario V:

Scenario VI:

Scenario VII:

Scenario VIII:

Scenario IX:

Scenario X:

Scenario XI:

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

dR = 0.25x105.14+5.41x2=37.105/81(18%).
dP =52.57 mm (10%); df = 2% (3%).

dR = 0.25x52.57+5.41x2=23.96 3/ (12%).
dP = 26.285 mm (5%); df = 2% (3%).

dR = 0.25x26.285+5.41x2=17.397/81(8.5%).

dP =0 mm (0%); df = 2% (3%).
dR = 10.82 ri's (5.3%).

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

dR = 0.25x26.285+5.41x2=4.248/s (2%).
dP =52.57 mm (10%); df = 2% (3%).

dR = 0.25x52.57+5.41x2=2.323% (1%).
dP = 105.14 mm (20%); df = 2% (3%).

dR = 0.25x105.14+5.41x2=15.465/81(7.6%).

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

dR = 0.25x105.14+5.41x1=23.963/s1(10%).

dP = 105.14 mm (20%); df = 2% (3%,).
dR = 0.25x105.145.41x2=37.105/81(18%).
dP = 105.14 mm (20%); df = 2% (3%).

dR = 0.25x105.14+5.41x2=15.465/81(7.6%).

dP =52.57 mm (10%); df = 2% (3%).
dR = 0.25x52.57+5.41x2=2.323%% (1%).

(6)

So, in case of the use an empiricalstatistical model, the sensitivibei
variance of the both predictors is positive. When P and f are increasing, e run
is increasing as well and viceversa:

(LR/Hf)=0.25, (LR/UP) =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
(LR/Uf) / (URIPP) =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 =0.25dP + 10.82 .
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Proceeding from theb@mvementioned 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 thafrun
reaction to the variation of theserpmetres.
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uak 551.482.215:551.500
md. mtkvris Camo nadenis klimatur cvlilebaTa mimarT mgrzZno -
bi arobis Se fa seba empiriulstatistikuri modelis safuzve | ze.
/n.n. begdiS vili, k.Tava rTqgi laZe, n.a.begaliSvili/.hmis SromaTa
kr ebuli. _2001. _t.106._gv.146 -150_ingl.;rez. qarT., ingl., rus.

agebulia md. mtkvris t hidrokveTi Thilisi Camonadenis
statis tikuri modeli naleqebTan, haeris temperaturasTan da
at mesferos tenSemcvelobis elementebTan (wylis orTqgl is
dreka do ba da far dobiTi tenianoba) kavSirSi meteosadgur
Thi 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.Bgdishvili/. Transactions of the Institute of
Hydrometeorology. 2001.V.106.p.14650. Eng.:Summ.Georg., Eng., Russ.

Statistical model is constructed for the River Kura runoff (hydrological

section Thilisi) depending on precipit@ai, air temperature and elements of atmos
pheric moisture content (water vapor density and relative humidity) based upon the
Thilisi weather station data for the period of 19361990. Applying this model the
sensitivity of runoff to climate variability is asssed 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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urs 551.482.215:551.500
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s. ¢. IO PzOH L j , h gdgdd .. 18jBe Odzd uvtckzHTBSO F
GdHsd] Is;lstetsdztswaZDOlchleQtqumﬂ{lﬁO|¢de ; toj L
JtekzL ., ddec. , t EMME.

I sfpstets dz.G MisOlsdmisdyi M OYH RsSRAIS azs tc B)IstE & ¢
LOadMmMddBsMmisd s sMOHECBe, IsjBfjtcOlskzer ot
OsdismMW jter (EftckzetsMmisd osHWdsets fiOdE ¢t s
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B H j dzd syjdaj 20 vykoefmlsadlsj dz! desfyls+ Mists ¢
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hidrometeorologiis institutis Sromebi, tomi # 106, 2001
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL .#106, 2001
bt pOOY | bOdhaeddOs | YO bd | + | 6dleY@O 106,

uak 551.48
r.mesxia

wylisba lan sisstrug tu ralan dSaf tisti pebis

mixedviT

wylis ba lan si, ro gorc cno bilia, ra odenobri vad gan-
saz Rvravs ten brun vis ka nonzo miere bas bu nebaSi da war maadgens
ki ma sadalan dSaf tisur Ti er Tgqmelebis Se degs.

Tanamedo ve wylis ba lan si[1 4] Sed genilia mdi nare Ta
auzebisaTvis, ol gebis, ad ministra ci uli ra ionebis, si m&leb -
ri visar tyle bis daeq spozi ci is mi xedviT. am SemTxvevaSi far -
Tod ga md yeneba di fe renci re buli in ter pola ci uri da mdkide-
bule bebi, rom le bic akav Sire ben wylis ba lan sis ele metebs
auzis mor fo metri ul ma xasi aTebleb Tan, pir vel rig Si, au zis
Sewonilsa Sualosi maRes Tan.wylis ba lan sis maxasi aTebleb -
ze war modgenas iZle vian vrce li ara er Tgvaro vani te ri to ri is
far gleb Si ga saSualo ebuli misi ra odenobri vi maGrenebe 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 xedviT.

dasavleT da aR masavleT sa gar Tvelo saTvis wylis ba -
lan sis Se sadgenad gamoviyeneT hid ro metdeparta metis yve | a
andamad modaneli hid ro mée oro lo giuri sad guri sa da sa guSa
gos mo nacem®i 1990 w CaT vliT, ag reT ve daxuru li pun qte bis
mamace méi.

wylis ba lan sis ele mete bis siv rci Tiga nawile bis obi -
equ ri war modgenisaTvis ga moyenebul ig na 1:500000 mdSta bis
to pografi uli ru ka, masze ga moyofil lan dSaf tis ti  pebiT,
ro mel zedac da debulia re gula ruli pa rale log raméis ba de
10 kmiani bi jiT. ba dis kvan Zebi (rep re zentatu li wer ti le bi)
jguf debalan dSaf tisti  pebis mi xedviT da mi eweae ba maT.

repre zenta tul wer ti leb Si wylis ba lan sis ele mete -
bis sa Sualo mra val wli uri na le gebisa da Camamadenis
erTmaneTTan da sakavSireb lad ga moviyeneTl l.vla  di miro vis er -
Tgvarovani hid rok li m&u rira ionebisru ka[2]. Ti Toeulira -
onisaTvis ai go nale gebisa da Cammadenis in ter pola ci ureq -
stra pola ci uri si maleb ri vi da mdidebule bis gra fi kebi da
maTi daxmarebiT rep re zentatu liwer ti le bis Se sabamisi si maR
le ebisaTvis Ca movi ReT maTli mniS vnedo bebi.
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wylis ba lan sis sa angari Sod ga movi yeneT ganto le ba

P=Q+E , Q)
sadac P nde qebia, (mm);Q mdinaris Ca mmadeni, (mm); E ja mui
aor Tgle ba, (mm), romelic miRebulia eqgsperimentalu ri
monacemebis mixedviT Sua aziisa da alpebis myinvarebi saTvis

[1,2].

/] 0 2000 4Ooo £000 800D (o#Pe 12000
e S =
P,0 3060 2500 2080 1500 00 500 0 o Seo_woo iseo aees G, P
K10 o8 06 05 02 ©0 o0 02 04 06 08 WOK

R 12000 jo008 Bege 6000 4080 2008

bob.1. Qﬂl"“’(}Q.‘]”’ @S .‘.Qi)t‘llx.‘.”gl'l,ll ls.):laﬁ)m:wgmb VHQUB doensblsals DQ:':'J:]FILL)‘J(BOI)
bodogmygdfogo asbofomyds  @obedaggneo gadgoal dabgegem. F| o F, —

@obogemge s sadmbsgmam lsojsﬁrnr'j-dv\nb GIGOMIYO0 jf‘)’ do; QP wo K —
dgbododabog hadmbaowgbos, bawggda (83) @s hsdmbowgbols 3mamaogbe E ws E,
- xodyMo SOH O e }38JQ__]mn\ ob @s dyabgomadowab (33).

repre zenta tul wer ti leb ze ga moTvli i wylis ba la nsis ele -
mekte bi ga saSual ebuli igna er Tgvaro vani lan dSaf tis
sazRvreb Si da mi ekuT vha Sesabamisi lan dSaf tis tips (cxr. 1).
lan dSaf tisti  pebis mi xedviT gan zo gado ebuli wylis ba lan sis
ele mete bi sa Suale bas iZle vian Sefas des Ti To euli lan dSaf -
tis wvli li Ca mamadenis for mire baSi da ga keTdes da sabuTebu-
lidas kvnebiam procesissa er To ka nhonzo miere bebze.

wylis ba lan sis ele mete bis ge ografi uliga nawile bis Ses -
wawMis miz  niT, d avamgareT maTi kav Siri kom pleq sur ge ografi -
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ul ma xasi aTebleb Tan, lan dSaf tis ti

Tan (nax. 1). mi Rebuli Se degebi naT lad adas
bule bas, rom mTis pi
metebs So ris da mdkidebule bis cvli

[5] cno bil de
balan sur ele

pebis sa Sualo si

maRes -

tu re ben m.lvo vi Cis

ro bebSisi noti visadawyal -

le

bis mi -

zezs war moadgens lan dSaf tu ri pi ro bebis kom pleg sis si maR
leb ri vicvli le ba.
cxrili 1 . sagarTvelos wylis balansis strugtura
landSaftis tipebis mixedviT
= 8%
landSaft s % 1 é < £ 3
an - e — T =
tipebis _§ EISE | & E g E S@E g é ¥
komplegsebi 5 % < £ Ef{ W e =
g | < O g 8¢
kldovanmorenu 3650 | 415 | 2500 | 2250 250 0.90
li 3500 | 492 | 1750 | 1470 280 0.84
Tovimyinvaruli 3000 | 422 | 3000 | 2820 180 0.94
3440 | 89 1720 | 1560 160 0.91
alpuri 2740 | 1909 | 2750 | 2320 430 0.84
mdeloebis 2830 | 2158 | 1500 | 1100 400 0.73
subalpuri 2155 | 3735 2400 | 1730 610 0.75
mdeloebis 2265 | 5560 | 1150 | 690 460 0.60
wiwviani tyeebis 1750 | 3984 | 2120 | 1450 670 0.68
1670 | 1245 | 1000 500 500 0.50
foTlovani 1050 | 11786| 1920 | 1190 730 0.62
tyeebis 1300 | 9462 | 800 310 490 0.39
o/s kulturebis 360 | 4980 | 1670 910 760 0.54
660 | 2241 | 650 190 460 0.29
dasax. pungtebis 105 | 1328 | 1650 860 790 0.64
da gzebis 882 | 11952 700 230 470 0.33
sadrenaJo 75 1162 | 1710 930 780 0.54
sistemebis 705 | 3486 | 660 200 460 0.30
sarwyavi 50 498 | 1700 900 800 0.53
sistemebis
Waobebis da 10 2180 | 1885 935 950 0.62
wyalsa tevebis 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 sisyve laele metiemor Cile basi maRe bri -
vi zo nao bis ka nons, aseve Canmadenis ko efi ci enti wa r moad-
gens ad gilis si  maHis fun gci as (nax.1l). nae gebisa da Camma
denis si makeb ri vi ga nawile bis gra fi kebis mi xedviT (nax.1l) Se -
iZle ba gamowoT Camaadenis Zi ri Tadi masis for mire bis zo na
1500 m zemoT. igi maqg si mums aRwevs myinvare bis ab la ci is zo naSi,
dasavleT sa gar Tvelo Si27003200 m Sualed Si da Se adgens saSu-
alod 2800 mm. aR mcsavleT sa qarTvelo Si Cammadeni ase ve
mkveTad iz rde ba 1500 mdan da abla ci is zo naSi (32003600 m Sua-
led Si)aRwevs Tavis magsi mums saSualod 1560 mm (nax. 1).

wylis ba lan sis di fe renci re buli ele mete bis (cxr. 1)
mniSvnelobebi cxad yofen, rom ga moyofil lan dSaf tis ti  pebi
uz run vel yofen sa i melo kar tog rafi ul sa fuzZ vels da pa ra met-
re bis gan zo gadoe bis SesaZleblobas. aseve, ga moyofi li lan -
dSaf tis ti  pebi gmni an baziss Ca mmadenis ga nawile buli pa ra-
metre bi T modelis agebi sa da masSi gamoyenebul sxva dasxva
for mueb Si da ana li zur da mdkidebule bebSi ge neti kuri gan -
sxvavebis fun qci onalu riasax visa.

lan dSaf tebis sis te misaTvis wylis ba lan sis ra odenob-
riv Sefasebas aqvs Te  ori ulimniS vndo bamisifi zi kurge ogra -
fi uli Ses waMi saTvis, xo lo praq ti kul Rirebule bas
gansazRvravs sa mer neo sagmianobaSi lan dSaf tis bu nelri v Ta-
vi sebure baTa efeq tu riga moyeneba.
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uak 551.48

wylis ba lan sis strug tu ra lan dSaf tis ti  pebis mi xedviT.
/r.mesxia/. hmis SromaTa krebuli._2 001._t.106._gv.15155 qarT.;
rez.qarT.,ingl., rus.

aRmosavleT da dasavleT sagarTve losaTvis moce mulia
wylis balansis elementebis gaangariSebebi, landSaf turi
tipebis kom ple gsebisa da maTi verti kaluri stru gturis
gaTvaliswi nebiT. il.1, cxr.1,lit. das.5.
UDC 551.48

Structure of water balance according to types of landscapebleskhia/.
Transactions of the Institute of Hydrometeorology. 2001.V.106.p.15155.
Georg.: Summ. Georg., Eng., Russ.

Results of calculations of water balance elemeatcording to types of
landscapes and their vertical structure are given for Eastern and Western
Georgia.Fig.1,Tab.1,Ref.5.

urs 551. 48
dlstczClsEtcO oBHdSE BORZOMMO / [t MizdezH P OF Is
vtczHtse RAMIsdIEzISO ¢ dH tcts ROGL s tc bibdas dtd5d ¢\
Tk . ; tjL. JtekL ., ¢dzc. , t M C.

[ dzw 1 Of OH dzts 2 d | tsfrplsesqydiEsipy ) tdgjziL o s iPts
L dzj d3gd dzlstse o tsH G s BOzOAZMO &5 d&zO© e @R o
Mistclz ¢ I lH.tBJ5s Oledzd 5

154



hidrologia i HYDROLOGY -¢ 001 | 6] e OA
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uak 556.16.06
c.basi 1aS vili
wyal sacavebSi Camdi nare wyle bis prog nozi re ba
SezRuduliin for mai ispi ro bebSi

wyal sacavebis mSeneho ba ar sebuli wylis re sur sebis mar -
Tvis yve la ze efeq tu ri me Todia, rad gan saSuale bas iZle va
mdinar eTa Camaadenis re guli re bi sa mali Sem dgo mi gamoyenebis
miz niT.

sagar Tvelo Si ar sebuli wyal sacavebi, Zi ri Tadad, mra val -
mxri vi ga moyenebis wyal samer neo obi ede bia. maT bazaze Seq-
mniia hid ro eleq tro sadgure bi, sar wyavi ar xebi da wyal mana
ra gebis sis te méi, ro mel Ta safuZ vel ze xde ba eleq tro energi-
is ga manuBaveba, sasof losa mer neo kul tu re bis mor wyva, mo
saxle obisadasa xal xomeur neobiswyal manaa geba.

imisaTvis, rom ro mé me wyal sacavma Seasru los Ta visi da -
niSnule ba, auci le belia ar sebuli wylis re sur sebis ga moyene-
bis swo rida gegmae ba. dagegmae bi saT vis ki sa Wiroa wylis re -
sur sebis ra odenobis gan sazRvra dro is gansazRvrul mo nakve-
TebisaTvis. swo red am miz niT xde ba wyal sacavebSi Candi nare
mdinare Ta wylis xar  je bis prog nozi re bawlis sxva dasxva peri -
odebi saT vis.

aRmaosavleT sa gar Tvelos mSra li ha vis pi ro bebSi wyal saca-
vebi saTvis gan sakuT re buli moT xovnaa savegeta cio pe ri odis
hidro lo giuri prog nozi re ba, rad gan sasof losa mer neo kul -
tu re bis mo savli anoba da mdki debulia saw rya vi wylis ma rag ze.
am mia gis prog hozi sa Suale basiZle vaopti mé&u rad ga nawil -
des ar sebuli wylis re sur sebi mce nare Ta mosar wyavad ve geta -
ci is sxva dasxva peri od Si.

ami gad, hid ro lo giuri prog nozebis sa Suale biT xde ba
wyal sacavebSi ar sebuli da maT Si Candi nare mdi nare Ta wylis
re sur sebis ra ci onalu ri ga moyenebis sa fuZ vli ani da gegmae -
badare guli re ba.

gar da amisa, wyal sacavebis efeqturi gamoyenebisaTvis au ci -
leb lo bas war maadgens mdinare Ta macsi méu ri xar je bis prog -
nozebi, vi nai dan wyal movar dnebi sa SiSro ebas uqmnian ara mar -
to wyal sacavebs, rom le bic sad Reisod uk ve meéad amor ti zebu-
li ari an, ara med mimebare ga re mosac sak mad did far Tob ze.
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mocemul naSromSi ganxil ulia sam mTa var wy al sacavSi
(var Si, var ci xesa da Jin val Si) Candi nare wylis xar je bis
prog nozi re bis sa kiT xi. cxr.1Simo cemdia am wyal sacavebis ma-
xasi aTeble bi, cxr.2 Siki maT Si Candi nare wylis xar je bis mra -
val wli urinor méical keuliTve ebis, kvar tle bisadase zo ne
bis mi xedviT, mTavari sa angari So hid rok veTebis parametrebi.

gaTvaliswi nebulia wylis nakadis gaangariSe ba Semdeg
kveTebSi: jva riswyal sacavisaTvis md. en gur ze s.xa iS Tan; var -
ci xis wyal sacavisaTvis jamuri efeqti sa mi hid rok veTi sa md.

ri onze s.al panasTan, md. yvirila ze . zes tafon Tan da md.
xanis wyal ze s. baR daT Tan; Jin valis wyal sacavisaTvis ja muri

mogmedeba md. aragis sa mi Senakadi sa TeTr arag vze s.fa sana
ur Tan, Sav arag vze Se sar TavTan da fSa vis arag vze s. maRa-
ros kar Tan. magam, 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 naceméi maTi Ca mmadenis gan saz Rvri sa da
prog nozi re bisaTvis. ase Ti Se nakadebis ra odenoba, maali Tad,
jva riswyal sacavze 17ia [1].

cxrili 1 wyalsacavebis maxasiaTeblebi
U+aé nataae
Al A AN E A A yaasen | &adueper | ieidaeen
éapanéac aaaé e @ | ———m—
baadéesaaa
faseiiode | ddadaédde | Raaeiivoe
écéeaie eiucéiaa (&éi.e’) 111 15 520
fiadéemadciae (&) 133 5.0 11.0
éagpéenneeacés(e) 272 3.0 101
Nanadaaaei einoéiaa (eéi .€) 676 14.0 370
Neééltéaddiacaneéio) 1640 200 130
Léeode aagiedmadaadeé . éao. iic) 5540 1050 570

Seuswavel mdi  nare Ta Cammadenis gan saz Rvri saTvis, cal ke
uli wyal sacavis au zi saTvis Se vadgi neT saer Tote ri to ri uli
damdki debule bebi Ses wadil mdi naeTa Cammadenisa au zis
far To bze (A knmd) da sa Sualo wili ur Ca maadenze ( Qg), rom le -
bic ap rog si mire buliq nawrfi viga masaxule bebiT:

Q=aA, 1)
Q=bQ. &)
ada b koefi ci ente bis mniS vnelo bebi wlis sxva  dasxva peri odi -
saTvis mo cemdia cxr.2Si. gver di Ti Se nakadebis au zis far To -
bebi Se iZle ba ganisaz Rvros arsebuli geografiuli ru kebiT,
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xolo wli uri Ca mmadeni sa Tanado grafikuli
damokidebulebebiT da cxrilebiT [2,3].
cxrili 2 wyalsacavebSi Camdinare wylis xarji mTavari da
gverdiTi Senakadebis gaTvaliswinebiT ( Q# §+

yaaode daouepa iéiaaée

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
Il 25.2 | 0.010| 0.19| 123 | 0.014| 0.35| 15.8| 0.010 | 0.40
11} 35.7 | 0.014| 0.32| 201 | 0.021| 0.62| 21.9| 0.015 | 0.57
v 107 | 0.040| 0.88| 338 | 0.058| 1.52| 57.5| 0.037 | 1.55

Vv 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
VI 280 | 0.B4 | 2.35| 193 | 0.060| 1.50| 56.1| 0.037 | 1.43
VI 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
Xl 49.7 | 0.019| 0.42| 122 | 0.022| 0.60| 22.4| 0.014 | 0.55
Xl 37.0 | 0.08 | 0.29| 114| 0.017| 0.43| 18.8| 0.011 | 0.48
IXII 118 | 0.060 180 | 0.038 39.4| 0.025

11 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

XXl | 515 | 0.020] 0.4 | 120 | 0.022| 1.59| 22.5]| 0.014 | 0.57
Omax | 1190 965 226

IVWIII | 214 | 0.085] 1.85| 254 | 0.062| 1.70

v 61.4

IVIX 228 58.4] 0.042 | 1.50

vina dan Seuswavel mdi  nare Ta gamove na, Ziri Tadad, xde ba
wydi di do bis pe ri od Si, r oca mci re zo mis mdi naris Ca mmade-
nic ki did sa SiSro ebas ugmnis gare mos, amitom, Se uswave i
mdinare ebi saT vis Se vi mBaveT wyal di do bis pe ri odis sa er Tote -
r tori alu ri prog nozebi, rom lis ma gali Tia pirveli da mdKi -
debule bacxr.3 Si.

wyal sacavebSi Candi nare mTavar mdi nare TaT vis, mag. jva ris
wyal sacavSi md. en guri sTvis, Se mBavebul igna wyal  di do bis
saSualo da maq simd&u ri xar je bis, kvar talu ri, Tvi uri, de ka-
duri, dReRa mui da wyal movar dnebis maqgsi mé&u ri xar je bis
prog nozebi. maTgan yvela ze mniSvndo vania da debi Ti Se fa sebiT
miRebuli wyal movar dnebis maqgsi m&u ri xar je bis prog nozebi
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zaf xulis pe ri odi saTvis (me4 da me5 da mdi debule ba cxr.3 Si),
ro ca xSi ria sa SiSro eba katas tro fuli wyaldido bisa, ro mel -
mac SeiZle ba moicvas da savle T sa gar Tvelos mniSvnelovani
nawili.

cxrili 3 saprognozo damokidebulebebi

Sefaseba

ssi | R% | Rfpr
wyaldidobis saerTo teritorialuri prognozi md.rionis
auzSi

# saprognozo gantolebebi

1 QIYYII:Q(O-OJUxiiiii 0-001\/\6_9002000 O-OZJIII
0.001R, +0.83) 0.63 79 0.81
wyaldidobis saSualo da magsimaluri xarjebi
md.xaniswyali d.baRdaTi
2 QIIIYI 20.03\/\&2002100"5.06 0.44 93 0.90
3 Q|||:0078V\é000210d'199 0.75 73 0.71
wyaldidobis magsimaluri xarjebi
md.enguri s.xaiSi
4| Qmac1.04Q,\+8.57Ry +77.2 0.56 70 0.84
5| Qma=0.78Q,+0.79Qy +4.7Pmax13.6 0.44 75 0.91
savegetacio periodis Camonadeni
md.Savi aragvi L SesarTavTan
6| Quix=0.013R, +8.48 0.69 61 0.73
7| Quyix=0.012Wh50023007.94 0.57 76 0.83

var ci xis wyal sacavis SemTxvevaSi mocemulia yve la sax is
grZel vadi ani da wyal movar dnis magsi mé&u ri xar je bis prog no-
zebi (me2 da me3 da mdidebule 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 magsi mdu ri
xar je bis, sa vegeta cio pe ri odis (me6 da me7 cxr.3 Si), kvar talu -
ri, Tvi uridade kadu ri wylis xar je bis prog nozebi.

vinai dan wyal di do bis Cammadeni Se adgens wli uri Ca mma-
denis 7080%, amitom, mar tis Tve Si, ro ca gaicema wyal di do bis
pei odissa Sualoxar jisprog nozi, Se sabamisi ko efi ci erte bis
gamoyenebiT SeiZle ba vi angari SoT da miviRoT mTe i wlis sa -
Sualo xar jisprog nozebic sa mive wyal sacavisaTvis.

wyal sacavebSi Candi nare wylis xar je bis prog nozebi Se izZ-
le ba gavceT ro gorc Cve uleb ri vi for miT, aseve al baTuri
for miTac 5%dan 95%mde uz run vel yofiT (P%).
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aRsaniS navia, rom mi Rebuli sap rog nozo gan to le bebi Se -
muSavebulia me tad Sez Ruduliin for mai is pi ro bebSi. sad Rei-
sod, gvey nis mZi me ekonomikuri mdgo mae obis ga mo daixura dak -
vir vebis pun gte bi da ar mim di nare obs mdi nareTa Ca mmadenis
sru li aR ric xva. amitom, sap rog nozo meTo di kebis Se muSavebis
dros vedi  lob diT ar ga mogveyenebina hid ro lo giuriin for ma
cia wylis xar je bze. amis ga mo gansakuT re buliyu rad Reba gava-
maxileT prog nozebSi Tov ISi wylis ma ra gis sididis (W) ga -
moyenebaze Tovlageg mvis marSru te bis mo naceméiT, rom le bic
yovel wli uradtar deba mdinare Taau zebSi.

hidro lo giuriin for mai is Sez Rudulo bis pi ro bebSi, ama
Tu im pe ri odis Ca mmadenis gamoTvlisas, mi  Rebuli sap rog no-
zo mniS vndo bebi Se dare bul un da ig nas maT nor meffan da eq -
stre maur si di deebTan, ra Ta gamdric xos aras wori in for ma
ci iT anaras woriga angari SebiT ga moweuli Sec do méi. ami tom,
ar sebuli dak vir vebaTa ri gebis anali ziT da vadgineT yvela
saprog nozo pe ri odis Ca mmadenis nor méi, maTi cva | ebado bis
maasi aTeble bidaavageTuz run vel yofismru debi.

ami gad, wlis sxva dasxva peri odis Ca mmadenis prog no-
zireba saSuale bas iZle va ra ci ondu rad ga nawil des wyal sa-
cavis wylis re sur sebi ekonomikis sxva dasxva dar gis moT xov ni -
le bis Se sabamisad. wyal sacavis op ti méu ri re JimiT muSaoba
ki uz run vel yofs eleq tro energiis ga manusavebis gaz rdas,
wyal manaa gebis ga umo besebasa da sa sof losa mer neo
kulturebis mo savl ianobis mate bas.

m&ali wylis prog nozis Sem TxvevaSi mox deba wyal saca-
vebis dac la Se sabamisigra fi kiT,rac sa Suale bas mogvcems Se-
kavebul ig nas didi na kadis mo di neba da ase Ti da re guli re biT
SeiZle ba Tavidan avici IoT mo salod neima teri au riza ra-
li da msxver  pli. amiT vlin deba wyal sacavebis ki dev er Ti me-
tad sa sar geblo da niSnule ba wyal di do bebisa da wyal movar -
dnebis da re guli re ba. amitom, wyal sacavebis gse li per spegti va
Si au ci leb lad un da gaizar dos. mar Talia, ma Ti aSe neba did
xar jeb Tan aris da kavSire buli, mag ram, mTis mci re mdi nare ebis
adi debam SeiZleba ga ci le biT uf ro didi ma teri aluri da na
kargi gamoiw vios. wyal sacavebis mSenebo basTan er Tad ki sa -
Wiroa Se musawdes Se sabamisi hid ro lo giuri prog nozebi, rad -
gan wyal sacavebis efeqturi ga moyeneba da eq splua ta cia bev rad
aris da mdidebuli hid ro lo giuri prog nozebiT momsaxure bis
xaris xze.
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hidrometeorologiis institutis Sromebi, tomi # 106, 2001
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL .#106, 2001
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uak 556.55
s.gor gija niZe
saqar Tvelosge olo giurwar sul SiCa xer gvebiT
war moSo bilida gubebulitbe bis ge og ra fia

sagarTvelos reliefs rTuli geologiuri agebu le ba
axasiaTebs. misi aseTi sirT ule ganpirobebulia wle bis
manZilze masze mudmivi egzo t da endogenuri Zal ebis
mogmedebiT. igi ganicdida rogorc azevebis proce sebs, aseve
denudacias, rogorc gamyinva rebis, agreTve myinvarebis ukan
daxevis epogas, miwisZvrebisa da kldezvavebis mo gmedehs,
mewyerebis didi masStabebiT gavr cele bas, ris gamoc misi saxe
Zlier icvleboda da icvleba amJama dac.
am procesebTanaa dakavSirebuli sagarTvelos 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 gva bulebis, platoebis, mosworebuli

da magidiseburi fo rmebis warmogmna. Caxergili masis
mdgradoba uSualod ganisa zRvreba misi amgebeli gane hiT.
magaliTad, vulka nuri lava age  bulia granitebiT, bazalturi

da andezi turi ganebiT, romelnic Znelad irecxeba wyliT. am
SemTxvevaSi Caxergili masa ufro mdgradia, rasac ver vityviT
kldezvavebiT, mewyerebiT, mdina reebis gamona tanisa da

gamozidvis konusebiT Cax erqil masaze. igi agebulia fxvieri
gviSagvebiT, gvaRorRiT, 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 gmedeba SeiZleba gamoixatos
imaSi, rom warmoiSveba gvabu lebi da Cadablebebi. Caxergili
ubnebis garRvevisas ad  gili aqvs wyalmovardnebs, rac mosaxle -
obisaTvis  katas troful movlenas warmoadgens. aseve
uaryofiTia maTi zemo gmedeba qveynis wyalsacavebis, gzebis,
kormunika ci ebis, navTobisa da gazsadenebis mi marT Segmnili
saSiS roebis gamo. dadebiT mxa red SeiZleba CaiTvalos is, rom
dagubebuli tbebi sagarT velos mosaxleobisaTvis warmoadgens
wyalsacavebs, romlebic gamoi yeneba wyal momaragebaSi, maTze
SeiZleba kaSxl ebis ageba, romle bic gamoyenebuli igneba
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sameurneo da samrewvelo Tval sazrisiT. Caxergvis Sedegad
garkveuwilad yalibdeba bunebriv teritori uli komplegsebi
/btk/, rac mniSv  nelovania  sagarTvelos ekolo giuri
evoluciisaTvis.

kvlevis meTods safuZvlad daedo literaturuli masalebi
[1,46], topografiuli da geomorfologi uri rukebi. ganxiluli
igna rogorc geologiur war sulSi dagubebuli tbebis warmo -
Soba, aseve Caxergili ubnebis garRvevebi da maTTan dakavSire -
buli wyalmo  vardnebi.

monacemebi sagarTvelos 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). ag Semonaxulia religturi 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 qgvabuls (#14) ukavia. igi ivris xeobis
azevebul ubniT gadaiRoba da warmoiSva am pro cesis Semdeg.
azevebis RerZi mTa bertyeze gadis. gqva 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.

TiTgmis igiv e procesebis Sedegadaa warmoSobili tyibulis

gvabulis samxreT nawilSi mdebare axal soflis 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 Segmnilia tyibulis (#5) xelovnuri
wyalsacavi. [5]

tegtonikis garda xeobebis CaxergvaSi mniSvnelovani roli
Seasrula myinvarulma mogmedebebma, romelTac CxalTis gedis
mTel sigrZeze myinvarul sicarieleebSi bevri tha warmoSva
da Sendeg ukve ganapiroba CxalTis gedis aRnagoba. aq
aRsaniSnavia tba yvaraSi (2270 m) (2).
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cxrili 1.saqarTvelos teritioriaze geologiur warsulSi
dagubebuli tbebis CamonaTvali

dagubebuli this mdinaris warmoqulll Caxergvis this
* dasaxeleba auzi guabulis mizezi mdgomare
dasaxeleba oiba
1 bzifi fsxu mewyeri daclili
2 yvaraSi myinvari arsebuli
3 tobavarCxili magana tobavarCxili myinvari arsebuli
4 didi da mire texura myinvari arsebuli
tobavarCi
5 tyibulis . axalsofeli kldezvavi arsebuli
wyalsacavi
6 Rramul a woni kidezvavi daclili
7 erwo yvirila erwo myinvari arsebuli
8 liaxvi kabizta lavuriRvari daclili
9 didi .da meire gsani wiTelxati lavuriRvari arsebuli
wiTelxati
10 Tergi Truso,kobi,sno lavuriRvari daclili
11 Tergi myinvari daclili
12 mcire tha Tarni B mleTa lavuriRvari arsebuli
aragvi
13 pirigiTa Kidezvavi daclil
alazani
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
) lavuri .
19 bereTi Rvariftegtonika arsebuli
. . lavuri .
20 qcia rexaTarsoni Rvariltegtonika daclili
21 uzumgeli xrami lavuri Rvari arsebuli
22 levangeli . Igvurl' arsebuli
Rvari/myinvari
23 jilRa lavuri Rvari daclili
24 abulgeli . Igvurll arsebuli
Rvarimyinvari
25 samsari . Ia}vun_ arsebuli
Rvari/myinvari
26 madaTafi mtkvari lavuri Rvari arsebuli
27 faravani faravani lavuri Rvari arsebuli
. . . lavuri .
28 mbaTiswyali kaburi Rvarifteqtonika 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 saciasTan

dakavSirebul movlenebs, romlis drosac erTi da igive
procesi xSirad meordeba, rasac zogjer kata strofuli
Sedegebi mohyveba. amis klasikur maga I|iTs wa r moadgens
yazbegis raioni, sadac daaxloe biT XVIIXVIIl saukuneebSi

daiwyo aRricxva da 1776, 1785, 1808, 1817, 1832, 1842, 1854 wlebSi
gagrZelda myinvar dev dorakis pulsac ia, romlisTvisac
damaxasiaTebeli iyo mdina  ris xeobe bis masStaburi gavrceleba,

ras ac damangreve li Sedege bi mohyveboda. agedan 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 Sikatas trofuli Sede gebi mohyva.
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